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HAMMHASL € OTKpBITHA KpopooOpawenus Dapseem Tpuera Jier
HaZan ao Nocaeinux .IlOC'!"J-i}KL‘I[Hﬁ MEHETHKH, MEXAHHKH pasaBuTis
HIIH Y‘[EHNH 0 ropMoHax, HOJYUEHBl HdMH HMEHHO 1O NYTH TdKOIo
ynpowawuero asannza. Takoe uenalexnoe YNpolmeHHe, Hempe-
CTAHHO 0DOralaciiee HAYKY BCE HOBBIMM M HOBEIMM  (EKTAMH,
BJEYEeT 3d caboL ONACHOCThL HCKEKEHHOIO Mllpnmlllli\lﬂ}mﬂ JIHIIE
B TOM CHyHae, €CIM MBI HA HEM OCTAHABIHBACMCA, 0
NOTHMOCTH CHHTE3A OTACTILHEIX HIYHEHTIRIX HAMH uae

HeNnne, HMEINIEE CBOW HCTOPHIO M HENDEPLIBHO HIMEHSIOWELCS.

DJIEMEHTAPHBIT XEMHYCCKHI apanps p

él"ﬂ COCTE Ba 1{3_ TEX WA HHEIX XHMH KHX JJEMEHTOR

H3 HEro ONPEACACHHBIX XHMHUCCKHN BEeUlCCTR, DY/AL 9T0 MOUEBHHA,




) Th HH om{y W3 €r0 uacTe, TaK KaK
¥ olMeN BENLECTE 1 CMEHY DHEPIMH Mbl HAXOAHM
3 CAMBIX PASIMYHLIX SBJEHMAX DPHPOLL, & OPraHM30BAHHLIE CH-
‘EMBI Mbl THIOKE BCTPENACM M B ATOMAX M B MOJCKYJIAX, B KpHCTal-
H B COMHEUHBIX MHPaxX. YTo0K 0TKPEITE NOANHHEYIO cenudmu-
HOCTE JKUBHEHHBIX SIBACHUH, HE0DXOMMMO TAYOIKE AHAIUSHPOBATL
TPH OCHOBHBIX 0COOCHHOCTH MUBHH: 00MEH BEUIECTE, CMEHY SHEPIHH
" opmy  cucTeMsl—Mmopys.
© Beaxui aHaIM3 JKU3HCHHBIX HBJCHHH COMPOBOIKIABTCS HEH3-
Ge3HHO YNPOLIEHMEM TIPODJIEMB], TAK KAK 5 aHajJn3a Mbl BCErd
ROMIKHBL BHULGJHTL KAKYIO-TO HACTh CAMKHENIEH HCTOPHUECKH Cll0-
:)KHBI.I.IEﬁCFI {1 l{axo:xﬁmei&m B HENPECTAHHOM HAMEHEHMHM CHCTEMBL
MHBOID OPUraHHIMa; M ML H3YUYAEM Ty vacTb §e3 CBA3M C LeshiM,
CTPEMSICE B TO e BPEMA PARIOMKHTE HA Bee Dojiee 1 GoJee NPOCTLIE
U HOHATHBIE HAM (JMSHYCCKHE M XMMHYECKHE KOMIOHEHTE, B Hamem
pacnn.pﬂ_nc_emm HeT B(‘lCIGllJ.e HHOTO NYTH A aHanMaa MHIHEHHBIX
ABNEHKIH, W BCE OVPOMHEBIE YCNEXH 9KCHEPHMEHTaALHON THOA0rIH,
HAMMHASL € OTKPHITHS Kponoobpaitenns [apeeem Tpuera JIET
Ha3al 10 1MOCNCAHUX JOCTHMCHNIT TEHETHKY, MEXHHIKH PasBHTHI
Wi y‘iﬁﬂ}lﬁl 0 TOPMOHAX, TOAYHEHBL HAME HMEHHO 10 NYTH TaKoro
ynpolawuiero aHaanza. iKoe HeMabeXkHoe YNpoWeHue, Hempe-
cTaHno cborauaiciee HAYKY BCe HOB L[IMH H HOBRIMM I'IJR}{TBMII.
BJeYeT 3a cofol0 ONACHOCTL MCKAMEHHOIO MEPOIIOHHMAHEA AHOB
B TOM ClyHae, CCJIM MBI Ha HEM OCTi IHBANBAEMCS, 3a0LIBAA O Heod-
HOAUMOCTH CHHTESA OTIAENLHBIX HMEYHEHHBIX HAMK vyaerell B eaHHoe
UCIOE, HMEIOWIEE CEOI0 HCTOPHIO M HENPEPEIBHO HIMEHALOLLEECH,
a.JIQMEHTFIpIIHI'-i XUMHUCCKHI amanva Oprasiama, OIpPEAeJIEHHE
€00 CORTEBA M3 TEX MAH HMHEIX XHMHMECIIH H BHULENERHHE
M3 HEIrD ONPeAeIeHHbIX XUMF (HX ¢TB, OYAb 9T0 MOMEBMHA,




MEHEL DHEPI I,
a Tpynax, T. €.

Ml OpraMia-
OPMBI, BBIXOIA-
f. Cumrernue-

HEPHMEHTA (b=
Wit auanud B

YTO Mbl

POBATH HOBRIE
HOBbLIA HNEMEHT
TABNSEMbIE HAMH

KIeTKEe C CaMOro CROED OCHOBAHHA
IBHJIOCH OJHUM W3 CAMBIX MOTYUIECTBEHHEIX M

; TOPHNECKOI'0 andnsa hopmbl, Camo €oG0I0 pasyMeeTes, i 3A6Ch
AHAIHS CONPOBOIMIANCA YIPOWEHNEM PODAEMB, M TIPUTOM He
TONLKD B NEPBbIC ACCATHICTHS PARBUTHA LUMTONOCMH, KOrAd HA
KBTI CMOTPENH KAK HA CTPOMTEILHLIE KUPITHYHKH ONPEleneHHoN
DOPMBI, HO JAOKE B TO BPEMHA, KOraa YoKe YIKPEMHNOCh Npeicrasiie-
HUE 0 KJIETKE Kaik 00 S/MEMEHTAPHOM OPraHuaMe, 0 aldiomen Bce-
MH AHSHEHHBIMI cBOHCTBAMH. Honeuwo, mHoroknernsidi opranuamn
HE ECTh CYMMA TKAHEH, & TKAHH He TOALKO CYMMa DTAEABHLIX Kie-
TOK, HO HAM COBEPUIEHHD HEOGXOAHMO CYMMY PasNOMKHTL Ha caarae-
MBIE; H ECHIH MBI KOIJA-HUOYAL MDHMEM, KAk NMpoMExoauT obmen
BEUIECTE H CMEHA HHEPIHK B TOH 0prannzosannol obaagawwed onpe-
JAenexnoit PopMoil cHCTEME, KOTOPYIO MBI BOT YKE B TEUEHUE CTa Jer
HASBIBABM K/IETKOH, TO 3T0 PacyHCTHT NyTh 445 Aanbueiiwero
cuHTesa.

[pofineMe opranMaaiuy KASTKH M NOCBAMACTCS HACTOMLLAS
KHATA, NpejcTaBiAaiowan cofipanue Moux paboT, HaneuaTAHHLIX
34 FOC/eAHHE TPHALATD € AMIKOM S1eT. B CBOMX OKCHEPUMEHTATEHMX
HCCTEADBAHUAX H LIEJ 10 CAWHCTBEHHO JLOCTYIMHOMY IUIA SKCHepH-
MEHTATOPA NYTH AHANHAA BHOAOCUH KAETKK. ¥ HUKOTAA He CKphIBAT
HH OT CC‘GH. HH OT YHTATCIA, HTO CAOr (Heifwan llpuﬁﬂcma HHIHH
npH aHaluae YOpolaeTcs, H 4eM Medbde BRUIEAAEMEE H3 CYMME
Claraemsie, Tem DoJlee MHTEHCHBHBIM  OKAZBIBACTCS )-'II].'JOI.I.I,EHHE.
Momm CTpEMEHHEM BCe bLAO AOBECTH BTH CRaraeMsie 10 npo-
CTOTBI XHMHYCCKHX H ¢'H3H‘1ECKMK npoLeccos, II[)DTL‘I(H.IOU.IHX B MO
JIBI\')’.I’I?IP]IHX C‘rpysrryp:m', B MHE KayeTrcs ABANTOCE IOBECTH AHA-
hiug puenb Gan3Ko ¥ nocrasnennoit yenn. 3a 3To MeHA NOPOK HA3bI-
BAJIH OMEXAHHCTOM?, HO ITO-M ¥ COBCPIUEHHD HENPABHALHO, TAK
KaK 1pH AHA/H3E HENh3sd He MEXAHHMCTOME, YIPOHCHIEM.
M npy ananuse Heabss ocTanan BEST Ml NOJINYTH: Kayinti
IKEAAIOUHI cKasaTk CBOE CADBO UC Te/lb {€H CTPEMHTLCH
AOBECTH yIIPoLLerHHe 40 Kouua, Kl oH copepuiesno np 'CJTH TONLKO
HE 3abkiBAET NIPH 3TOM 0 HE A ; blfl cHOBA
AOIDKEH BOCCO3AATD HE QHIHUECKUX H XUMHUECKHX € ABEX CITOMC-
HYIO i{ap’mny JAH3HH CO BCEMH ég [ECTREHHLIMHI




M3YYAT CKEJETLL B MyZEe, C
TNPUrOTOBAEHKE XPALIEROTO Clen
i TPETLEM Kypee, M. A, BIpeLIoiMA Mie nonkTa
Th COMMHEHME HA 30J0TYI0 Mefais. Tema 3roro counns
ollonic aiHx KoHeuHocTel 1 3ajHue KOHeuHOCTH N03BOHOMHBIX S
Bouia yoie jasuo obbaABieHd, N0 Hell yxe rod paboran ofuH ua
CTAPILMX TOBapHIEil, 10 CPOKA MOA4H OCTABANOCH TOBKO ACBATL
MECHUEB, HO A FOPSIY0 B3AACH 3a paboty. Ha soskil rog a noy i
.'mnuuuﬁ CIHCOK JAUTEPATY PR 110 Teme: oxono 50 Hazsaumit MoHo-
FPAQUI H IRYPHANLHBIX cTaTell HCKIIOMHTELHO Ha HHOCTPAHHBIX
ASBIKAX: HCMEUKOM, auramiickom ¥ dipaBiysckom. A THHECBHCTOM
A OB B TO BPEMS COBCEM [LIOXHM, TAK KdK B KAaCCHueckol rim-
HAZHH H3YTLT TOABKO 0MH HOBBIH A3blk—panuysckuii, naiumeree
YHOTPEOHTENBHBIL B CpaBuHTENLHDA anaTomMu. Tem He menee ¢ 3i-
Jlauel A CHPaBHICA H K CPOKY HAIIHCA NEIY0 KHHTY B HECKOJIBKO
COT CTPANMIL (MHCAHHBIX 0T PYKH) € ABYMS ACCATRaMM TaOIuL pi-
CYHKOB, HAPUCOBAHHBIX TeDOM.
Pabora ara Obina JUISL MEHST, KOHEMHO, HE TIOJe3HA—MHAOr0
MOoNE3HEE CAYVHIZHHA NeKuMit m oveHb 9 CMEHTUPHBIX npamnue-
CHKHX 3:1H5!.T]-Iﬁ 110 DHOJIOrHYBCK M HAYIKAM, KOTOopheé Torja (T AET]
nocTaBiAeHsEl B MOCKOBCKOM YHHBEPCHTETE 0ueHL cialo. 1 rayboro
OXBaTHn BCIO HayHHYIO JINTC ')']:I“,' no olHoMy H3 Baielumx
fBIX 20040~ BOMPOCOR TOrAWHEH CcpaBHUTENLHON AHATOMUN—II0 npobaese
auaTOMililt-, HAPOHCXOMCACHMA W DUAZBHTIAN HHPHBIX | EYHOCTEW TO3BOHOYHEIX
epponelicii odpi- IKNBOTHRIX. M Ha npenaparax MHE YAQJOCL NPOCMOTPETL OHEHDL
paswuii  crocii GOTBULOH MATEPIGEN 110 PA3HEIM TPYIINAM Ho3sosountx. BTo pemn
OuEHB COLED- ITOT BONPOE KASAJICH OUEHL MOLHEIM 1 BBIZEL HHBJACHHBIE CTIOPEL,
PABHHTENLHOH KOTOPBIE 340CTPS) 5
MUHOI'P(J[INIE[ l:[i[n’.] T i [0} . J I tid; HAZ0 DLUID
pasodparkea B 9T pe uipaboTars coler 0 TOMRY
IPEHNs, MTO DUCHE MEHs YBACKAND.
TL[[BP!- BCE 3TH CIIOPLI OTOWLAH B SHAMHTEIRHL _I_' eneqdy B mpoiu-
Joe, Heckonsko . {Hn QollecTea HCNbLITa-
TeseH mpupoin noc ajd 0IUOro M3 nACHoB 0bE-




JiBA MOCAIHUX
Mano oTi-

1y A He HMES BO3MOAHOCTH HAYNATE CKOTLIKO-HIGYL I

i MDHATHE 0 DHOMONMH KAK 0 CHHTETHNECKOH HAYKE COBEPIICHHO.
yerpausnocs. Ho, Koneuno, npuobperaemuie Happicn 0o Hayaenus
HCTOHHIKOB MOFAM DHITH HCOOMLIOBAHE BIOCAGACTRIN W Py
THM Hanpasiennsm, $1 Suun ouens Grarodapen npoj. M. A, Mexa-
GHpY 34 TO, YTO B KAMECTRE COEUMAALHONO BONPOCA A JK3AMEHA
N0 CPaBHHTEALHON AHATOMHM, [0 KOTOPOMY AUTEPATYpPA AOMHHA
Obiaa OeTh Nofofpana 0colenHo TIATENLHD, DH MHE [A#f WHTO0-
THUECKYIO (POB/IEMY KACTOMHOID [eneHus: «MuUTOZ M aMuTOZs.
Ilotie RECKOMEKD HACKYUHBIIEH MIE YHETO CPABHUTE/ILHO-AHATOMH-
HECKOM M MAICOHTOJIOIAYECKOR AuTepaTypsl aTo GLI0 NS MeHs
oriExom, [oaroTosika nmo aroil Teme saKpenuia Mou MHTEPECHL I
LHTOJIOrHH,

KoHEYHO, W A8 TOM0 BPEMEHH HENL3R BLUI0 CHMTATE HOPMATL-
HBIM, 4TODBLL B TIPOCDAMMY HOATOTOBKH 1€ NIPOQECCOPCKOMY SBAHIID
COBCPUIEHHD HE BXOJMJA OKCNEpPHUMeHTAnbHAS pabora. O4Hako s
MOK0 TIPOrPAMMY NDCHRAHSS HE BXOAHA, 5 CHILEI BEE BPEMHA TOALKO
30 KHHI'AMH, OTPBIBAACK JTHIIL 11 BHENNAHOBRIX HabNioj|eHUi IeTom
8 MPUPOAE, & 3UMOIT LIS KE-KAIKHX IMDPHONOIHYECKHX H FHCTO/D-
THHECKHX 3AHATIH ¢ MHKpOCIKOTTOM.

3

Io clauye JK3aMeHA A MOAY4YHIL SarpadiM4ayo KOManiupoBry
8 lepmanmio 8 Kune paborats B nabopatopuu npad.

B. duemmunra. § pubd AabopaToprio MoToMYy, 4TO OB
POLIO SHAKOM C LIMTOJO0N HYECKHMH p.’lﬁ(}'l’?h\\ll (breMMHHTa, TAK MHOTO
CACNABIICTO 11O H3YHCHHIO MH nyecKoro genenns, ¥ oexan Ye
€ roTasOit TEM KO ¥ H ‘W1 cefie plle Ha 2-m KYpce VHH-
BEPCHTETH, KOI'Ad, KiK CoohLH HNEPELIC TOZHAKOMHS
¢ Teapusimi Beitemanun, Moyt 1eém
passuTHH amguinii.
cobpis Gosbuioii
TEMLl H MOCTABH.




‘Menge GbUT TLIOXHM
uECKHE BLIBOLLI
HEYNAUHBIME.
eveaoBenecioii
peuTere, TPOBOLA

ILHAKO,

m ",

Gyayun

Ou He

IET, 51 BEPHYJICA K STOITEME H BHKY, UT0 T
_ ¢ ODUEBHONOrHIECKHE NPOGIEME B TO BpeMA B CBARKH
HEI0 BUIE W HE MOrM BhITh BHCTABIEHDI, =4
M3 Kwmst s otnpasiaca wa Heauoanrascicyio 3000 HULCKYI0
CTAHLHIO, e MPOBEN HecKO/bKo Mecsuer, Hato Obiao ayma
AHCCEPTANMY, H 5 PEMINI OCTABHTH HA BPEMA CHOC VBJIENEHHE WHTO-
JIOTHEH M BBATL CPABHUTENLHO-AHATOMHYECKYI0 TéMy, K KOTOpoit
A ObIT XOPOWO TOATOTORACH, '

M3 Beex npoiaeM, KoTopsIMH YBACKANACH CPABRNTE LHAS AHA-
Tomust XIX seica, camoll wnpokolt ot camoii ysiexatennnoi mue
Kagiiach NpoinemMa UPoHCXOHCIEHHS T0I0BE TI03BOHOUHMK HKHBOT-
Hulx. [Tocrasnennas ente Bonbranrom Tére, ona npisiecia i cebe
BHEMAHHE Takux Kopubees cpaBHuTensHo-AHaTOMHYECKo! HayK,
Kak T. Pexenu, K. Ferenbayp n A. Hopu. Tlo weropun passu-
THA 310H npofaemst B X1IX BeKe MOMKHO BOCCTAHOBMTE MOCTENEH-
HYI0 CMEHY METORHIH CPABHHTENLHO-AHATOMHYECKAX HCCAEN0BAHIH.
Criop, Bosropesmmiics Mexcay KoHCEpPBATHRHEIM dnaTomom K. [e-
reHdaypom 1 sMbpuoAorom A. HOpHOM € ero ocTPOYMHEIME it dat-
TACTHHECKUMH THITOTESAMM, OLUT BLIE COBCEM CBEXIM, KOILA A [IpH-
CTYIHI K H3YUEHHID PASBHTHA M008Bkl MHHOrH. Ha Heanoauranckoi
CTAHUNH, BO raaee Kotopol crosn A. Jlopw, oTHecaucs K moei
I.Ta!'-.l{l'[‘f.' ¢ DonLImUm BHHMAHHEM, H

cKoBe n B Biumi
Iy pan «Paasurue ros
FONOBLL HOSBOHOYHLX Y. ITHM 30BEPIIALTCS CPARHATE
YecKHit nepHoa Moell HayuHO-HCCsIeI
A DAPATIENILHO 1 B MUPOBO ;
K MHCTO CPaBHHTEALHO-aHATOMHTECKHM mpofiemam. YiKe ¢ camoro
Hauaan XX BEKA Té MHCTHTYTB M naboparop: coBCeMm
HEAABHO MPOUBETAIH CPABHNT :
HOYTH BO BCEM MHpE HEMHOPMMH He
palorke apyrux orpacneii buonorun. Hy
CBOEMY HEQ4BHO CKOHY




H MHE 4871, HE B 1
: JHECTREHHYIO AYIMEHTNID,
VIOCE: TEM, HTO JIMIL HESAL0AF0 10 HALEH BeTpedn Guis
MEH COI03 MOYCLY (IpaniuyacKoit pecrryGanicolt 1t uapexoit
[ a Jlaas-Jiotee 6B Hospmum narpuorom. On repopun
MHOIO 0 IIOJHTHKE, 00 OPraHusalil OCHOBAHHBIX MM GHOMOrHYE-
CRHX TPUMOPCKHX CTAHUNI, 0 CBOEM OTHOWEHNE K fhipauiyacKoit—
HEPBOH B MHPE!—I1 K MesayHapoiHoi JIHTEpATYPE; HO ero cob-
CTBEHHBIX HAyUHLIX HHTEPECOB M 3384 TEOPETHHCCKON DMomoruy
PAa3roBop HE Kacancs,

Topazio Gonee uwrepeckHuM s MeHs 1 Doace AKTHBHEM €oB-
pemennbiM Ouosorom Ouin Me denaw, BTOPOH AHPEKTOP 200701H-
HecKoit cranumn B Pockose. Mue 6L uasecthsl ero KCMEPHMEH-
TANBHRBE PABOTHL M XOTEN0CH NOTOBOPHTL € HUM O HAYKE, HO T4
H HE yhanock. Bo spemsi moero npedwBanis on npueskai us Ma-
PHAQA TONLIKD HA KOPOTKOE BPeMs M ObiJl SAHAT Gosbe Kak Bpau,
Byayun Xopouus Xupyprom, oH 05Cay:HBAT MeeTHOE HACETEHIE,
OUEHE LEHHBLIEE €0 KAK 0T3bIBUMBOTO Bpaua. |4 Mue camomy npu-
HITOCEH BOCHONLIOBATLCH €0 XHPYPriveckoii NoMounio, KOrga Ha
MEHH YA CTEKIANNAA ABepUd OubauoreyHoro mxaha u cuiabio
nopesana pyxy. $l 1o cux mop senomuuan Me [lesama, Korda
CMOTDIO Ml CcOXpaHHBINMiics mipam.

Boobite y Meris coctasiiocs nneyaTneHie, uro (pantyscine
Bios0ry vuens He MOGAT roropuTs O cnoux paBoTax, # Tem fojee
0 CBOMX TEOPETHYECKHX BIFAAIAN M HAYUHED - Monoaoii
accHeTenT nafopaTopun : mpanca s ceoeit nafo-
PATOPHOH KOMHATE, W Korjla e ; K Hemy,
OH TOPOIJIHED JAKPRIBAI YHCTOM G}'MJH M DHCYHKH; OH MHOTO
Aer pzaﬁu‘rﬂn HA OMEHE CHELHANLHOR MoHOrp ST TI0 DASBHTHIO
Trochus. Tlpirom e GoABWMHCTRO PPAHIYE0B, ¢ KOTOPHMK MHe
NPHXOAHIOCE CTANKHBAT 1 pep {BIN CATONHICAMM,

Hy KoHedHo, s menst 10 Mamo MuTepeca GecennpaTh ) HAYUHBIX
BOMPOCAX C YUCHHKOM 3HaMEHHTOrO HE3) ra Hapuya




BeroMunan Taioe 0 BCTpeuax ¢o croumMi CBEPCTHHIGAMM, HA-
SMHHAOWEME HHOCTPANHEMU  YueHBIMM, MOTOIeRh Boerid OXoTHO.
FOROPHT 0 HIHPOIHX TPOBIEMAX, 0 CBOIX NIARIX, CUIE HE IPHBLIKIA
CHPBIGATE CRON 3AMBICALL W CBOH [CPIHOBEHIH, EUle He Gowres,
Kalt Gl KTO HE Tepexeatiyl npuopurera. Ocotenn APYHEHASA Moma-
Ads rpynma ¥y HaC COCTABMIICH BecHOIO 1899 roga s ﬂ}m.‘:a(bpaﬁxe
HA pycerolt aoonornueckoit eranuim. Tpuexann cryients ug Feli-
Aenplepreioit nabopatopun 0, Bounn 1 MIOEXeRCKHE YUEHMIH
P, Pepraura, Cpenw wnx 6uuan Prxapi Coasawsir i Maie Fapr-
MaH, B HACTOALCE BpeMa KpynHelmme Guonorn Fepmanni, # Koe-
KT0 H3 pycerux. K aTol rpynne npueoeaunnaca aam. aupesropa
cranin M. M. Jaseiop, kotopsiii Gbia BaBoe crapuic Hag, Ho
SAMBUATEALHO MO0 AYII0I0. Mbl pabora i BMECTE 1 BMECTE FYIAIN
10 YYJIECHLIM X0aMaM Pusbepsl, nouamt Gpoaua ¢ M. FaprManom
1o fGepery Mops, Aekaamupys ®ayera. Muoro r M 0 Ha
10 CRONX AaHaX. XoTa B 910 BPEMA ¥ MEHn 0 HKOHYEHA
AHCCEPTAIMA O TONOBE MUHOT T, CPaBHUTEIBHAN AHATOMHA HE Hrpana
HUKAKOH POSIH B OTHX ITaH Mur T MOCBATHT L CBOK MHHEHE
HEYUEHHIO OPraHMaaimy K NLHOH M 9KCHEpHMEH-
TaaLHOH wHroaorm. Ham i Wh, MTO 3 51 1pobesa
MOMKET HAC ODBEIHHHUTE, It M PACPeieIsig Me C
B g p.‘-]B}HIGUTKC. p:lcc‘m'['mr;:m Kk
A BECHDI Cheas C E 10 MOPA H L
marepuan, 9 na
AadipanicKoi
Mops. Hama rpoiike
HOM  Ilamas  nae
K ipo0aese opranu:

IWHpGKHE OHOa0rHYecKe npobaes
Onlay Gosa ¢ acer B MONOAOCTH, HO MBI

QP raniganing e




JHILE KOPOTEHLIHM O1IHCAHME!
crolf i Myekyasuoil Kietox Hyalea. :

Cnyera nBaguars naTh JIET TOCHE TOry, KaK f cofpan aror ma-

TepHal, i MEPElai €ro BMECTe ¢ MpenmapaTami CBOEMY VUeHHICY
. 0. Pockuny, KoTopsil 1 HANGYATAN ABE GOMBII padoThl, Ko-
HEYHO, WICTO ONHUCATENLHOTO XApaKTepa.

Moxxcer GuiTh B HACTOMILEE BPeMA MoMKHO OBUI0 Gkt ModiTH H e~
CKOMBICO AANLILE BIEPE B NOHUMAHHN JEATETLHOCTH ITHX KACTOK:
HO U 91010 Hato Ouuto Ob1, KoHeuro, paborath HE HA KICTOUHBIX
TPYHAX, a JKCHEPUMEHTHPOBATE C JKMBBIMI KNETRAMM, T. €. Henpe-
MEHHO Hil Oepery Tenjaoro mops.

£ croBa Bepuysics Ha Heanonmranckyio Crauuuio it Ha arer piz
€ COBEPHIEHHD ONPEACNECHHBIM MUIAHOM: BHEpaTE Taroil obbeKT
HCCJIELOBAHNA, TAKME KNETKH, KOTOPHEe # Mor b HAGMONATL M-
BLIMH H € KOTOPLIMH 5 MOP OBl OKCTEPHMEHTHPOBATL. JTH IJICTKI
AOJIFRHBL OBUTH DBITE HE CBARAHELIMKI BTKANKY, a cBOBOANKIMK, 4TOL
MOJKHO DBUIO MEHATH cpely, B Koropoil omm saxosres. Mpu-
TOM K€ OHH L0/KHLL GBI ObiTh PAasHOOGPAZHLIMG, U 1OTOMY Ha

-apm'puum‘ax IO3BOHOYHEX 1 OCTAHABMHEBATHCHA HE ) =] Y H Bbl-
Gpas CHepMHM JECATHHOMUN DPAKOB, KOTOPHE YacTo Habnwaan so
Bpems pafor nHa Gepery Mops.

,H,O aroro BPCMEHH CIl(.‘]TI;\U!]l p{th‘.uuﬂp' SHEIX ONMHCBLIBANN, T'IAB-
HBIM 00pa30oM, MEPTBHMM, HA npenaparax. $, KoHewuno, He Mo
I'IDEHQG[IE‘IL H TAaKHUM METDL 1 HOCTATONHO VB
PEHHO, W oM i " MHe 1pel nock Heob,

d IJKCITEPUMEHTR C XH-

cTH paboty Mo
SHAA OCHOBHEIE 3aKoHLE (i i XHMH 1
BHAHMS, BLIHECEHHBIE N3 YHI
Bens o dmanieckoii xumuu g ro spe
HONTH HE YIOMHHAIIO i, @




0 TP~

, kKaK aeK-

X BHIGOXOB 11
(01X MpTaTeneii
ATPOILITR AMn-

MOKeT
OROBHOM

i S TebHD

: | OPraHU3MG! FHBLIX KACTOK]

1% TOBRO KA KAILTH RHAKOCTH, KOTOPLIM TBEp-
ME HUTH NPHIAIOT onpeenennyio dopmy. Ho yie
THABe 51 Hepenieil K UOCTAHOBKE «ropasao Oojee

.;‘i_'m;sb IX 31 QUIHOAOTHYECKOTD TICCACIORANIS), Mpucrynan

K CHCTEMATHICCKOMY M3YNEHHIO NOABIGIHOCTH cnepuner  Deca-
Poda, A NPEACTARII cebe Kuiion ABIDKENIE, KAK (AICT PRALPUIH-
MOCTH, KOTOPBLIT BLISLIBACTCS ONPEARICHHBIMKN PABNPANKHTENAMU,
51 5ICHO HORMNAN, TO HECOBEPUIEHCTED Mamiel (MAHONOFIYCCKON
METOAMKI CUIE HE TOBBOJIACT HaM PA3ROIHTL OTH CHAOIHBE ABJE-
HHA Ha G0Jiee NPoCThie, He rOBOPS Yie 0 TOM, UTO X CHHTES, Kk
CHHTES BCEX (DHIHOJOMHUCCKUX SIBICHI, TpeGyer oxpara Beeh
DHOJOrMUCCKOIT TIpOGAeMEl B LEJoM, BRAIOHAS HETOPHYECKY H)
TOUIY apenuus, 0e3 KOTOpoH HENLas MOMATH HENeconfpagnoctH
HH DHOI'O i:l}l."ill!)ﬂﬂ'l"li‘ll:‘tlioi‘ﬂ npoiecca.

B esszan ¢ stum B nepeoif wacti ceoux «Mecaeioranmuii o criep-
MHIIX JECATHHOrNX PAKGE» 5 Yaenun DoabLIoe BHUMAHIE CPaBH-
TEABHOH MOPOIarHI 9T CHEPMIER, NPHMEHHE DH 3TOM TE iNe
CAOMBIE METO/R, CHE MPpUMEHAIOTCH B Ci:rrlBI!I.l‘I‘l:.'IthJﬁ AHATOMHH.
F[ COCTABMIT AAFKE IeHeaNornuecKyn Tao PASHYHEIX FRY I,
BXOIsUME B cocTan Decapoda, 510 TOM HCICTIONH -
TensHo Mopdiosorneii cnepmie ICh B 0fi-
WX vepTax copnmafacweid c LIorHeil JeCHTHHO X pur
}'C‘I'{IH.’iL’lJIIITti!{;’MUi'i Hd OCHOBAHHE OOBIYHED IBHHTENBHO-AHATOMM-
HECKHX JaHHbIX,

Eerh o nyusr s mou: i thopme
KaTopril, noxanyii Ke
MEHTH o pasd)

KMOUEHIID, uTo A

B OAHOM MecTe cBocil neppoil paGorsl s L } 18410,
MTO A5 MORH TEOpHH He uM <l , TipHau; h W €041,




 YUEDHBIX SABCACHUAN CTABIICS BICPEALE,

HO KAK 71 MOr NPEASIOKATEL CTYAEHTAM JIHIG MHOCTPAHHBIE

nocoiua K JTOMY Kypey, st 7pefoBasl oT HUX 3HAHHA HOBBIX A3KIKOR,

Tpenonaratensexan paGota aanmmana ece YueGHoe Bpems,
M TONBKO HA KAHHKYJTAX—SHMHHX 1 AETHUX—A MO SaHUMATHCS
HecseoBannamu. focae kKporassix cobbmuii 8 Mockae B AeKabpe
1905 roaa BBICWKE WKOML GLLTH SAKPLITEL HA BECL CEMECTP, H A
vexan B Cepacronons Ha S000THIECKYI0 CTAHUHIO, TAE Tipofen-
AT yoite. paHee HAMATYIO MHOIO PaloTy M0 H3yYeHUD CKEIETHBIX
BOIOKOH, OMPEALIAIOUIHX (OPMY FONOBKH CHEPMATOSONAOR Y pas-
JIHTHBIX KHBOTHBIX. §1 MEPECMOTPEN OFPOMHOE KOTHUECTAD BHAOE—
BCE, UTO TONMLKO MOr HAiiTH HA CYlle, B NPECHOI BOAE M B Mope.
He goponsersyscs daywoit Yepnoro MOpPH, 5 CHOBA TIOEXAT JIETOM
1907 roaa 8 Heanons, rue i sakoHunn BTOPYI0 uacTh cronx ¢HMceme-
noBaRKE 0 GopMe Kaetkis. Tpurotosiennsix PHCYHKOB ¥ MeHA
XBATHAO Obl, KOHEUHO, Ha ropasio Doasuiee uMeno Tabiul, HO A
CTPEMIICS GBITL CKYNBIM 1 B TEKCTe W B PHCYHIAX, CT4 panchk usbe-
FaThb NPUCTRIX ONHCAHMIT, H BBIKILIBIBAS
AOKABATEILCTEOM MORH oCHOBHDI

¥l Buiipan Temo
TONGROK CHEPME S0HA0B MMEHHO IlIJTtl.\\y, Y10 OHU HEOOILE!
OTIKPBITEIM. MHOID BOAOKHAM HEIE 51 bl NpHOMCATL HH Aol
HHOH QyHKUEH Kpome diopmoonpen
CTPEMHIICH HAVUATL ME 1 3 M 100~
BHIKHBIX yactedt, $1 Mok ITPE 1 Crepma-
TOBOMAOR TaKoro oike it G5 1 H3Y H
MEXAHHIN
ABHMEHI y
XBocTosoit HuTH, HO coxp
CAHIKOM TOHKHUMH UTA MO
K nepeol HacTH cBoux




ME MEIKLY
PEMEH HLIN

1P| MeCsl, coobue NHpeKTOpy
0 BosGyoieHHom muowo xoaaralictee. Ou
A3PELeie 10 oDLYal0 P 0
_ cilcTBUTENLID Uepes Me _
DAY H Y3Ke Tam MoIyuia HSBelleHne ua Munnerepersa o Tox,
0 B palodem MECTE Ha CTARLNK MHE 3a JVPHOE HOBEACHHE OTHA-
Rorja s, cxondiyscennnii, napecrni of astom P. opua,
A MOAYHUIEA OT HEro MUIDE IHCLMO, B KOTOPOM OH (PELIATaZ MHe
B JU0D0E BPEMA TIPHERIKATH HA Heanomranckyio crapmo, ne
HCHPAIIHBAA PASPELICHUA OT MUHHCTEPCTRA.

Sl culn HYHKHBIM OTMETHTL 316CL Upespolialing BHUMATEALHOE
OTHOIEHNE I HayuHbiM PAlOTHHKAM CO CTOpOHB! Appexunn Hea-
MONHFAHCKOM CTaHUNH, H3 Moero 0Mepia BHAHD, Kaiyio oF POMHYIO
POJIL 9TA CTAHIES CHIFPATA BO BOLH MoeH HAY4HOH NeATeNbHOCTH.
Jiteck 1 colupasn marepuan, 31ech s padoTaN HANDOIEE HHTEHCHBID,
B LpesocxonHoli obcranopie, oKpyIcenHsi o Gossweli vacrs
HHTEPECHLIMM OHOJMOramMy, 00MEHHE C KOTOPBIMI MHOTO Co/leHeTRO-
LA MOEMY HAYUHOMY PASBHTHI,

4]

Sl HE MOy NOKANOBATLCA HA HELOCTATOK BHMMAHHS K MOEH
paBore u i Moeit ocHOBHOM 1) TPEE/AeHHH DOPMEL  KIETKH
CRETIETHRIMM 00 PasoBaHuayMM co Hbl HHOCTPAHHLIX YUEHBIX.
Pycciie 3xe wnrosiorss 00x0/HIN MOM PAGOTE MOMYAHHEM, e He
CUMTATE HEKOTOPRIX MOMX yuennios, MuTepee K (manuec XML
¥ PYCCKHX LIHTONIOI'0B BOZHHK SHAYNTENLHO [O3HEE I, CMEH IVMATh,
He es HeKo'T¢ 0 BAHAHMSA MOHX pabor?, x TO 1 HE npu-
BHABALMO

TPAHHBIX LUTOJ0I08 HEPBLIM 0T
PHTENBHOM CONBIEHNN, CCI . NpeK-
5 NoKi-
a nep
AaBan Mue apTopi
HHE B pHamco-Xxumu




IHOe SHaueHie
SHAUGHIA HEPBHEIX
U AECSTKOB JIET

' pazapKeHtii

it aierrop-
uRbiM, MHE i

{ YNOPHBIX B CROEM YBAEHEHHH Hayoil, 1 B nanbﬂeﬁmeu MHOrHe
M3 HHX BBUABHHYJINCH KAK KPYIHBE HayuHble padornuku: M. M. 3a-
sagoscxuit, A. C. Cepedposceruit, C. H. Ckagoperuii, I. B. Dn-
urreﬁﬂ, I’ M. Poexun, I1. M. Xusaro, M. I'. Koran, B. . Caguy,
B. B. Edmmos u ap. Hel(u‘ropme M3 HUX CTAAH PADOTATL B 0DAACTH
ANTOAOFMH M OPOTHCTONOMHH ¢ IPHMEHEHHEN METOLOB (BHauuecKoit
XUMMM; VAAI0CH BHIIMCATH H3-3a TPAHMLGL (DHIHKO-XHMITYECKYID
AnnapaTypy, i DHOIOrHYECKasn 100 PATOPHI YHHBEPCHTETA Lansng-
-«cioro Guina nepeoi B Poccui Xopomo 000py10BAHHON B 9TOM OTHD-
UHEHHH: MBI IEPBLIE CTAMH NPHMENATE B DHOJIOIHH METOIMKY onpe-
Jenenna H-woHor 1Mo DACKTPOMETPHUECKOMY MeTony. Ocobento
PAIBIIIOCH BHEADEHNE ITOLO METOAA B THADOTHOIONHIO, B YHCHHE
0 CBA3X KH3HI MPECHOBONHKMX OPraHHaMoB ¢ BHELIHeH cp

$1 0HAKD BOBCE HE NMMEN B BUHAY OPPAHMMHTL TEMATHKY tum.h
J1a00pATOPHI MCKMIOMHTEILHO NPODJeMaM oprasusaiun i
‘M (PHIUKO-KHMHUECKOTO AHAHSA JKHIHEHHLX SBICHMIL,
BpeMEHI B Mltp:mnti HayKe CTAN0 PA3BHBATHCA YUeH
M Koria Guunn ony0aHKOBAHE MEpRLe |
HOIT Jenessr Ha \'.ETd.-lIJ]!lIHJ\ aMipuinii, A T
YHEHHIKAM BAHATLCH TOPMOHMILIE Peryins n.il.;ml: B 7
HOCTH IMMTOBMAHOH 1 nojosoil oxenezamu. Jlisi HEKOTOPRX

HA i

ONPefensonEl 1wy o

Hmnepuaneruuecs
ABIX COTPYAHMKOB 110 (PPOHT
GopaTopHK BCe JKe He npexp
BIATLCH 34 OPIanH3aLuio Hi | :
Hayunoro yupemcaenus: Mucraryra NePUMERTANLHDIH GHOI0r NI
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HOTOTHH, MEXANNKE PASEHTHA | -

0 MECTA ANA paboThl, Mul Tepe-

Ilac‘tb paﬁu‘rumms B OKPECTHOCTI Had THAPODHOIOIHHE-

it { 10 CTanum, opranuzosannsie npy Huernryre.

C nessio npﬁﬁmtan‘rb TEHETHRY K pocam MpaKTHIeCKon AN

Asan patory Tenernueckoii cranin ¢ OTIe10M HHBOTHOBOL-

‘erpa Hapkomaema PCDCP u o Kosucoueli Axajgemmn ‘HAYK 10
MAYUEHHID HPOHABOAHTEARHBIX CHI CCCP.

Bueapeusie ocHOBHBIX SHAHUI MEHETHKH B IMPOKHE KPYFH HH-
BOTHOBOAOB-TIPAKTHKOB M BPAMEH DBUIO 0IHOIT H3 CAMBIX CYLIECTREH-
HBIX 3aaa Mneruryra, 5 suCTYIIA B BCCX COBRIMAHMAXR, CHEBAAX
I HA MHOPHX Kypeax Bpaveit ¥ JUBOTHOROLOB ¢ NPONAranioi rene-
TMYECKHXY METOLOB; “ACTO BHICTYOAN B mu.uui} 1 cenbeKroxossii-
crrenHyoil npecce., Ha CranumMp Ho reHETHEE CEALCKOX03RiCTREN-
HBEL FOHBOTHBIX (POXO0LHIH CBOI0 PEHETHYECIYI0 HOATOTOBRY MHU-
LHE JHHBOTHOBOLE

ECTectBenng, 4o aa arom HepHog Mon pad
OT T peHOBHOH TIPOOIEMBL” «Oprauyu3an K
CRAMEHA HacTodas Kanra. Jlnius no TOID, KAK DypHBIT ne-
PHOL TIPOIATAHILL I'Iplrl(.-!.l.le'i FEHETHKHM I OPraHu3idiiye rexe-
THUECKNX MCCACAOBUHMIT HpoLLe, 51 MOI" CHOBQ_ BEPHYTE el K CBOeit
Teoperneckoil Teme : ofi.

TAABHOrO HETOAOFHYECKOT i ol ape patoThi, Tedi-
TAEMBIE B HacToAmed K et s ] HXEHHS omatodopor

THUHBIX FUBOTHBL AOBOHOPHX MOJUHOCKOB, KOCTHCTHX PLID
i ampudiii, npiuem MaATE] D) qu\m\ (hopmas
ONATE  NPHULIOCL JEIHO ano
CIDIT 3o00rHaecKoil ¢
TOMLKO HpeasapHTes
npoyrennpit B 1930 rogy s Coplon
CHUX yueHbx. Ho 74K ®ax 1aa aroro m
TOBAEHO okonp 3000 mui arorpait

b




P 1P
OPHBIM M BROCE]L

To. Ho muoroe + BCE JHE OKAMETCHT

I ay, MEICJIEH Y MOAOM0T0 NOKOAEHHS COBETCKMX
oo 1070B 1 MOJKET GHITH MOBYANT MX K HOCTAROBKE HODEIX IKCEPH-
MeHTOB. OCHOBHOM Moel 341a4eH BO BCEX 3THX TEODETHMECKIX CTA-

X ABAANOCH CTPEMIICHUE CBAZATL MEMAY CODOIl Hayuibie A0CTH-
IKCHHA PaSTHuHLIX O6jdcTeil GHOMONMI ¢ AOCTIDACHISIMIL B apy-
PHX ODJACTSX BCTECTROSHAHMA—C XuMueil, diauKoli, KpHCTAN0-
rpadueit. Tlpy copevMenioi creuna u3atus nayi o mpupote He-
BOIMOYKHO OHOMY YUCHOMY FAyGOKO OXBATHTH SHAHKS BO BCEX
ITHX HayKax. Ho oTciona mo-MoeMmy HMKAK He CHeyer jenath
BEIBOAd, YTO KIAKNLIH HATypammer, cnenuanuaupylomuics 5 KaKoii-
HUOYIL 007acTiH, 0053AH OTMEKEBATLCH OT COCEIHUX OOMACTERH,
SHAHUA B ICOTOPEIX Y HETO HE MOPYT OBITh CTOL e FIyGOKIMH, KaK
Y COOTBETCTBYIOUNX CHENUAINCTOR, §1 NPelnouuTaln nyuwe 34-
Cﬂm‘]"h _Vl'lpEI( B JHIJIETAHTCKOM OTHOWEHHH K COCEHIM Hayy-
HEIM ODJIACTAM, HeM BOBCE OT HHX OTMEIKCBEIBATLCH, TAK KAK B Te-
HeHMe meeit ¢Boeii HaYuHOH NeATENLHOCTH DhUI rayboro yhesgen,
WEO MMEHHO palioTa B MPOMEHCYTOYHBIX 00MACTSX MOMKET 000TaTHTh
Hac l{\‘ll‘[ﬁDHEE TIOA0TEODHEIMH 'ﬁllllh\!l! HIEAMH. B croux JKcHepH-
MEHTANBHEIX palotax u Teo
MBICTH O TOM, YTO B OCHOBE Mopdosoruy Kier [¥: UG-
XHMHYECKHE 3aKOHOMEPHOUTH; HTO | £ Th SPPERTOPHBIX
OPraHoB HABJACTCSH PEAVIALTATOM HAPYINEHKS PABHOBECHA KATHO-
HOB HA KJNETOMHON 10BEPXHOCTH
HOCTH OPraHuaMa SaKIoyenbl B ¢ TRYKTYPE XPOMOCD
UTO B PA3BHTHII OPraunama ua i
BAHHOI'O CHAOBROMO 11

B MEXAHHCTHYECKOM e ac 31ech, Kax
BCIONY, MHilb pac g ( i ’ M5t Te (K-
BUKO-XUMHYLCKHE 3¢ ks
npupoikl. M ecan tawoil 1 M B TOro, ABATL
; T NOHATE,




OTOEN MEPBBIA
SKCIEPHUMEHTAJIbHbBIE PABOThI

B 1938 rony,
ORYEH, KoNeuno,




(AK HABECTHO, MMEETCH MHOFO WAPOODPAIHBIX KIET(
Gostbusee MHC/I0 TAKHX KJETOK, KOTOPHIE NPH 0CBODO

CTAHOBSITCS WAPOOTPAZHLIMU TOUHO TAK JiKe ¥ PASIHUHEE
CTHAX BAKYOML H IPAHYJIEl 00BIHO OBIBAIOT Mia-
agHbIMK. UTO JKIBBIE KIBTIKH TAK KE, KAK HX BAKYOIH U T. 1.,
TAK HACTO NPUHUMAIOT Wapoolpastyio GopMy, BuTeKaeT 13 Toil e
TPHUHHGL, KOTOPAS MPILIAET GOPMY AP KANAAM m0G0ii yilico-
CTH, ECHH TOBKO Ha HHX HE JEHCTRYIOT KalcHE-IH00 ONpefeIeHHo
anmanposarneie cubl. [py Jerkoll HOABMIKHOCTH TACTHI TKI/-
KOCTH (hopMa uiapa COOTBETCTRYET COCTOMHHIO PABHOBECHR, M B
OTOM Mbi BHAMM Jyulliee JOKA3ATENLCTBO TOTO, YTO drperaTHoe
COCTOSIHHE MPOTOMIIASMBL SIBIHETCA TIPEHMVILECTBEHHO JKHAKHM.
B Kamaom nyHKTE NOEEPXHOCTH Wapoodpaztoii KieTky neﬁc'rs}'m
Tpi MOCTOAHHBIX [UTA BCCH ICIETKH CHIBL, ITIDHUEM BHYTPEHHMI TYp-
TOP KACTKH (T. €. 0EMOTHHECKOE AdBaeHne -HalaBienne HaDyxanus)®
ypaguonemuuamﬂ OCMOTHYECKHM JaB/IeHHeM Iiﬂp)-')l{l-!{]ii Cpeikl

H HEHTPAJLHLIM AABJACHHEM NOBEPXHOCTHOIO HATAMKEHIA,
0.’.1.!*3[{0 HEMAIO Takie H TAKMX KNETOK, KOTOpKE B Cﬂl}ﬁl}ﬂh’.ﬂm
COCTOSTHHM NPHHHMAIT HE WaPonipazHyio, 4 HEKOTOPYIO HHYIO [0~
C-TORHHY[O l;l()pM}". CIO,.'!.:-‘l MPHHGTENAT Mperdie BCEro pﬂC‘!‘H'l'e.!‘IbI{HE
KIETKH € HX Lenoneanoit obosoukoil, MHOIOYHC/IEHHBIC 00HOKIE-
TOMHEIE OPraHH3MBl, Jajiee KPACHBIE KPOBSITHEE TEILIA, MEPHATeh-
HBIE M MYCKYJLHEIE KNACTKH M HAKOHEL chnepmui. B arux cayuanx
MBI, KOHEYHO, HE MOKEM MPHIHCHIBATL BCell KJETHe MHIKoe arpe-
raTHOE COCTOSAHME. 3Aech A0DIHE! GbITh HAMHIO 1o Kpalineii mepe
HEKOTOPBIE TBEPABLIE JJIEMEHTHI, I4CTHIHOCTL KOTOPHIX HAPYHIAET
WAPGOOPAZHOE COCTOSHME DABHOBECHA, K KOUTOPOMY CTPEMHTCH
WHLKoe Benlecrso KeTkn. B ocobennocTH Cpejli CHepMHeR ME!

Zentralblatt, Bd. 20,

/X

aPfetter, pahaut und der Vac
p. 294, 1890,




cancyna (S), 3u-

CTanLHoe HeH-
dy, 1o Tep:
& Jl0mKHa

KT B BH/LE TOHKOH
o (H), aaKmovaio-

; . p)- Kax sp-
, KOTOpBIE DYyt
poRYalimen nias-

MOMKHO CPABHHTE

iopmy crepmii
oif [IA3Me KHBOT-
ce aTH

ca 2 Mm, oK. 6 nan 18). B nauiew cayuae ocMoTHYECKOE 1A

JIEHHE JeHCTRYET HEODBIMAAHO BHICTPO B 0COBEHHOCTH MO CPABHEHHID
C MIASMOAHZ0M O0NIBIIHHCTBA PACTHTENLHBIX KIETOK, JUIS KOTOpOro,
KaK HapecTHo, rpebyerca neciconbko uacos. Tlpuunna atoro paa-
JHUUHA JICHKAT, TIOBHAHUMOMY, B TOM, NTO CHEPMHM JHMUIEHBL LEJIII0-
JAE3HOH  0fos0uKK, sapepiiBeaomel andhysno pacteopos. Ve
qgpes 3—5 MUHYT MBI BHIEM OOLIMHO BCE CHEPMHH H3MEHEHHBIMH
B OAHHAKOBOM CTEMEHH, M B TEUEHHE MHOIMX YACOB HMHOIQA Hase
HPH CYTOUHOM BOZAEHCTBHH TOrO Me PACTBOPA oM foaee He Hame-
HAOTE.

Fpexae Beero s MeeaeioBas AGACTBHE PASAHYHBIX PACTBOPOR
Kamiinoi ceuTpat, 0kt ynorpeinsesoli B HCCAELOBAHMIX OCMO-
THUECKHX ABACHHIT, Ha MOMEIIEHHBIX HHMXKE PHCYHKAX (pHE. 2—8)
H30DPAYKERR! CEMB THITHYRBIX (JOPM, KOTOPBIE PHHUMAKT CHEPMHH
Inachus scorpio B 10, 5, 3, 1,5, 1,25 u 19, pacreopax KNO,.
Kax suano, ciepMuii no MEpPe NOCASLOBATENLHOTO TTOKHKENHA KOH-
HEHTPEALIHH H3MEHACTCH B TPEX PU3JTHYHLIX HANpapiICHHAX: l] oT-
POCTKI TMOCTENEHHD YKopauueawrea # B 179, pacrsope GeccnenHo
neuesaior; 2) cnepmuii npubmmicaerca Bee Honee H Oojee K Hia-
poeuAHait hopMe, Koropoit u jocT acreope; 3) o0bem
KJIETKH HENpPEepPhIBHO YBEJTHYHBALTC GEHHOCTH SIBCTBYET
MPH CPABHEHNN B GOKOBOM NOJI0IKEHHH.

JlBe na n3obparenHnix A CTaaHi 0CoDEHHD XapaKTephht,
a4 MMeHHo aeiicreue 2 o1 19 IHEM caIyvuae
Crepmitit cTaHoBRUTCA RBIOMHE 1ap PacTBOpE Bhi-
CTYIEOT B IIUL'JIE.‘,U,IIITH pas [H.'III BIICPRE AYHHAEM OINEIT
C Dojiee pasBEfEHHKIX PACTROPOR) KOPOTKHE, HO BCE JKE BIOJAHE
OTUETHBBIE OTPOCTION. JTH ABE CTAMN HAMDOAEE LEHIDE JUIA

1 Oemor
400/10FHHEC
MOCO HIGKE
uaocmoTitnoii 5,5
Hil, HEKOTOPLIM K
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Cepummumh warHi
ot RPHETS) e e
Tpoctinkontil caxap . .

i
2
3
3
5

Ecnn mocae nepeoit cepun onbttos (¢ KNOQ,) eme morao oera-
BATHCS COMHRHHE, HE HMEEM JIH MBI MOYKET GHTE 3160k KAKOH-HUOY/1b
XUMHUECKOIT PEARIMM K ABNECHNS PASADAKHMOCTH, TO HOCEAYIO-
HIHE CEpHY ONBITOR, KAK MHE KAWETCH, YETDAHAIOT BCAKOE COMHEHHE,
$1 upeHaMepeHHo OMUCAN ACHCTBHE CTONB PASTHMHBIX XHUMHUECKHX
BELIECTE, KAIK, C 0/(HOH CTOPOHEL, DAZJIMUHKE CONK H KUCJIOTH, 4 ¢
APYUOii—rAHUCPHH K TPOCTHHKOBBIA caxap. Moykno yGeanTbes,
HTO ME}K.IJ.Y ATHMH pﬂSJIH'IHHMH HELECTHAMM BCTPEYAIOTCH BCHIECTEA
C PASNIMUHBIMK  ¢M30TOHHYeCKuME  KoddnuuenTamny 2, 3, 4 1 5
(T. €. ¢ pasAaMdHLIM YHCIIOM WOHOB HA Mohexyny). Tosromy mue
KOKETCH  OKASAHHLIM, UYTO MBI UMEEM 2/1€Ch €0 ¢ HACTOALIMM
OEMOTHYECKHM TIPOLECCOM. ﬂ obo3naualo ator OpOIECe TEPMHHOM
I1A3MOJIHEs, XOTHA HHKIKOIO OTCHOCHHA INIESMATHMECKOro TEema
orT KaerouHoil oboaodru 3/ECk HE NPOHCXOLH Bens u IpH Inas-
MOJTHRE pal‘,THTEJ'Ebel:\T KJAETOK CAMOE BIMCHOE—H3MeHeHHe o0bema
H lpUth{ [IAA3MATHYECKOI'O A B PEAVIETATE NPOHMICHOBEHHS BOJIL
YEpPEs MIASMATHYUECKYI0 000J04KY, KOTOpas OKAZBIBAETCH BIOJHE
HIIH OTHACTH HENPOHHIAEMOI A5 CoJted u JIDYTHY BRUlecTs. B ua-
HIEM Chy4dae Hepes T'I."I‘i'l“:lTl[lIECI')‘IU Uﬁﬂ'[t}"ll{)’ HPOHHKAET, O4C-
BHAHO, TAIOKE JIMUWDL BOLAT [IPpH NOHHMEHHN HE JEHOTO. QCMOTHYE-
CROIO naBiedis Bofld, KK B pacTiTe "Ile]]i I\J’ILTI\ BXOJIHT B Clicp-
'\‘\Hl‘l, TaK vro UGE:L.M Ero 1o me L' EHHA pa 1d VBEIHYH-
gaercs. MoxcHo Guuno Gk, 1o
MPOLECCaME B TOM, YTO B LIILI“HH[ He
TOUHEM COKOM H JIETKO M- 2
HEAL3A TIPHIHMERBATE CVILECTBEHHOIO
MOYKET MPOHHKATL B NPOTOILIA3MY H




T
! ‘cpexe, HHO,
biX, H BETHUHHY TTOBEPXHOCTHOFO HATAMEH S, BO-BTODHIX,
HHHY DMACTHUECKOIO COMPOTHRACHIS 000101CH NPH JaHHOM
THIKERIN. TIpH yMeHBILEHIN HADYIKHOTO OCMOTHHECKOTO Aanng-
HIA PABHOBECHE HAPYLIARTCH, 1 BOAA NOCTYITACT B KIETKY, YBETHu-
BadA ee oOne. [lpn 9ToM 0Gon0uKa PACTAFABACTCH H e¢ SnaCTHYE-
CKOC CONPOTHBIACHHE MOBBIIALTCH, TAK UTO XGTA BHYTPeHHU Typ-
TOP TOXKe MAAALT, OLHAKD, HE B Toil CTENEHH, KAK HAPYIKIHOE 0CMOTH-
uecKoe gassienne. MogobHo Apyrum cunam, PACTIPOCTPA HAIOWHME A
BOKHAKHX KARIAX PABHOMEPHO MO BCEM HATIPABICHIAM, DTOT H30H-
TOK BHYTPCHHEN0 [ABACHUA CTPEMUTCA TNPHAATL CHEPMMID WLAPO-
obpasuyio hopmy. Maeuno B arom HATPABICHHH H HPOHCXOAUT
HAMEHEHHE (I0PMBI ero anacTHyeckol ofotouK, NIPHYEM O/IHH YacTH
CC PACTATHBAIOTCA DOJIbIIE, HMEM APYrue: NoHsATHO, YTO npH onpe-
Jenennoii BoicoTe HabbiTKA BHYTPEHHErD JLABMEHHA CclTepMHil cTaHo-
BHTCs 1MAP0OGPAsHLIN.

Herpyino npurorossTs Moges nauero CIepMHA H3 PEIUHOBOrD
MYSBIPA, KOTOPBIH B geCTECTREHHOM COCTOSHHMY Dyaer umers BHiL
SIMICORLA ¢ TIONBIMHI OTPOCTIAMH, & HPH HalYBAHHH, T. €. HpH
HOBBIMEHHH DASHHIGL MEAULY BHYTPEHHUM 1 BHEWIHHM AABACHHEM,
MOCTENEHHD PASAYBAETCH A0 1wapd.

Teneps Mt nep AQNIBHEHILEMY BONPOCY: KAK HOCTPOEHA
I BIacTrYecican vhos a crepmus?
MATHYECKOM Ciloe ¢ MHS 5 F METHO HH
CTPYRTYPEL, TO Mo :
CHEPMHA TIDKPBITA ACTHIRCKOMN 1t
A0DHOI HEM0e3HOM 060M0UKE PACTITEALHBIX

! [lonnTin sect : ) 1 b 1HHEH W Ka-
ETHUHOCTRE A YNOTPEGASIO B CMBICE axa 1 in's Handbueh der
Physil, Bd. 1, 1891),




DOTHTCS. Mbl B,
IPHHATH THKOE Jie Bhinys e
mia vulgaris na pue. 9. Orciona
L, MTO 1t u3ueckuit nponece B ofionx cayuz
HO B CHEPMIH SR A00ABJIACTCA TAKGKe HALIIe BRYT-
HHEIO TY Propa, KoTophiit c‘rpe_mmc_n-neq:npmapos-aw.mipmpne
©H AQJIEE B TOM Je HAUDABJICHMY, KaK MOBEPXHOCTHOE HATH-

L =
*

Ha ocuosaumu YCTAHOBNEHHLIX BRIUE (DAKTOR MHE Tpeicran-
JAETCA BECLMA BEPOATIHEIM, 4TO BO BCEX CAYMAAX, Koria (JopMa
KJAETIKH WK KAKOro-aubo Kaerounoro op-
TaHd oTcrynaer ot wapooGpasuoii, cyie-
CTBEHHYIO pOIb HEpAKT  3JacTHuecKne
0DPAZOBAHHA H NPENIE BCErD DIACTHHC-
Cicie BOTOKHA, KoHeYHO, AHILC0cTH i 110
BIHAHHEM JAPYTHX CHII KpoMe 2/1acTiye-
CKUX MOFYT HPHHUMATL OTCTYNAIONYIO 0T
wapoobpaznoit Gopmy. B grom orHoLe-
HHH JIOCTATOMHO YKABATE HA  AYEHCThIE
CTPYKTYPBl M Ha amefoodpashnie npo-
TomadeTs. Onuaxo segte, rie cnenndiie-
CHAs HOPMA KACTKI 0CTALTCH MOCTOSHHOI
H HEHSMEHHOH HIH  [0CAE BPEMEHHOrO
H3MEHEHHA BO3BPAIACTCA K HPEKHEMY
BIULY, MBI A0/DKHB HCKATH BETCTBY-
IOLWIX SJacTirvecknx ofpasosanmit. H xo-

JILKO  NMOLoiHbR

epMuii
MAMEHSIETCH IUTHHHOXE i i qua-
TDHH] mifera, Mot BHHM 31CCH TE e TPH oTHeN:
pio: 1) romosky, SHOLYI0  CIIOIKE i 1SHYI0
My; 2) weliky ¢ npoKcHMANLHE A ALIEM M OTPeMs
AHEHBIMY 1L I OTDOC 1"
KANCYIY € JHCTANBHBIM LEHT PATEHEM
HYTh, wro Wweitheple orpocticn Galathea




. I DKe oj(na cBsi-
: nupans. Mns 00b-
FACHEHHA CAOKHOH  BHHTO-
obDpazHol (lopMbl  To0BKK
B PABHOH Mepe TPHIOLHE 4{
00 rToaxopanus. B xsocro-
BOM oTAede, Kpome Gez co-
MHEHHA TBepAoil He wname-
HAIDMEHCS Wi B KUOsAmeM
CAKOM KajiM, HH B paspe-
AEHHBIX KHCIOTAX XHTHHO-
BOIl  KanCy/el, HaxXoAsTCs
TPH BAACTUMHBLIX CHHPah-
HBIX HHTH (S§), Koropuie,
OHEBHHO, HFPAIOT BAMKHYIO
POl KaK 1pH  pPasBATHH
(opMbt XHTHHOROH  Kancy- Pue. 12,
A, TAK H B HDR.-'ICP)KEIHHH
ee (popMbl B 3penom coepmun. Vaauuenuas hopma welikn cnepmins
Galathea onpegensercs Taioie ocoboii CIMpansiol HUTHIO.
Pue. 12 npeacrasisier cnepmuil paka orwensauka Eupagcurus
prideauxii; ero ymaercsi mcero Jyuile HAGMIONATH HA F0JOUEHbI
HPENAPATAX 1t B KPENKHX DEMOTHUECKHX P TBopax (109, NaCl).

3aech roNoBKe MMeeT BEITSHYTYIO CHEFKA 3AKPYMEHHYIO BHHTO0(-
pasuo hopmy 1020010 FOOBKE JKryTH

IEHHKH OCMOTHYECKOr0 AABJIEHHA B

PAMMBAETCH TAIC MKE, Ki i ¢ OTF ! 1pH Bo
HOBJICHHI HOPMATTLHOPO JABAEHUA 0 51, hopma
PONOBIH ciepMisl Eupagurus onpeiensiercs AByMs poaaMi Boao-
KoH: 1) oxBatsiBaloedi BKY TIONMepeyHoil CcliMpaibio, Koropas
OKABEIBACT HA FOJIOBKY T0 e el BHE, KiK CMHPANH B rONOBHEIX
OTPOCTRAX Dromia, i 2) TPeMa NPOLOALHEMI BO. , BBICTY-
NANMAME B BIIE MEPMAHOHANLHBIX pedep.




Ha cH IBMEHAIOTCH, CORPALLIIOTCA  MIH
A, Hem npyrie, Gosiee ToscTbie; 4 IPH Gonee GLCTPOM ABM-
 CHEPMHA 3aXBATBHIBAIOTCH MBMeHeHueM GopMLl M Bostee
BojiokHa ., Jlake BOSMOWHOCTL (AKTHYECKORD JloKaza-

d TOTO, MTO OAHH BOJIOKHA COKPALIAKTCH «aAKTHBHOM, 2
WIRICCHBHOR, KOKETCA MHe MCKmouenioli; a uTo Takoe

] OCTH [0JKHA 0003HAYATE GAKTHEHAA COKPATHMOCThY Ka-

KOTo-HHOYAL BOMOKiA, ITOro, KOHEMHD, HHKTO He [IOHHMAacT.

MHe Kanueres, uTo Bee XBOCTOREE HirTH CHEPMHEB TEEPAB! M 213~
CTHYHBL H CAVIKAT N0400H0 APYIHM OIUCAHHLIM BHILE HUTAMN L5
OTIpefienenns BHennHel (opMer criepymis. Coyitoe CrpoeHte XBoeTa
CHEPMHEB ODBACHACTCH TEM, YTO DIACTHIECKHE HUTH A0JDKHE 316Ch
ONPefenaTs POpMY HE TOABKO CHOKOWHOrO, HO TAKKE M ABHIRY -
WErocs cnepmus. ECiu Mb BOSLMEM ABYMA Nafblamu HyGRHHIT
KOHELL SIACTHYECKOro CTePIKHA U NOTLITAEMCS HPHBECTH €0 B KO-
JeDAHNE, TO [ABIKEHMA OTON0 CTEPIKHA OYAYT 3aBMCETH OT Ero
(hopmbl: wHMIEADKYECKIIT CTEPHEND BY/LET KonebaTheA OAHHAKOED
BO BCE CTOPOHBI, M MpH 8TOM CYUWIECTBEHHYI POk GyayT urpars
TaKxKe d}BpMﬂ KOHLOB  CTERMCHS, Ero Te M MHble YToaueHusA
M HCKPHEJICHUA, EF0 JUIHHA, MOXKET ObITh, COHPAALHAA CTPYKTYPA.
A ecnm aror CTEPIKCHE COCTOMT M3 MHOIHX ¢ HHBIX. MEHULY
coD0I0 BOJIOKOH DPASHHUHON CTPYICTYPBI, TO X4 pakTep ero Koaeba
HHH MOXKET 0KazaThest 0COGCHHO CADKHLM U B TO e BPEMs CToi

 KHMH Dyjer mamo saBucerb or papuaumil gemacennil namsiues. B
ITOM ClIyyae Mbl HMeem nepejs cc Dol THmuHRi MEXAHM3M, KO-
'rapuﬁ THEYTIOPSOMEHHOEY JABHIHEHHE NEPEBOANT B 4YIIOPAL0-
qeHHoes .

S1 aymaio, uto B XBOCTE CHEPMHER MBI MMEEM TOUHO TAKOH Me
cryuait. Ero pasiuuHbie aJAcTHUECKHE HHTH 0Gpasyior caokHbii

1 CM. n ocobennoeTd Ballowi
Bd. 36, p. 252, 1800,

LB KE TEPMIHLL 4YN0pPALouenie
BHELHE smronsuen, Taw, B naposoli
ABHKEHHS B OPHE M HARMBIAIOT H
HEHMA  wosec paaouentsmn, T
SIBAAIOTCH HEYIOPRANMCHILIMG, A
YHopanoHeHusiMH  (bepuopu).




MOryT ObITh
Brpouen

/0 OBRHTYIO SACTHUECHON Cr
TO JOCTUTOUHO KalKOi-nnb0 CHEYTIOPHLG !
HATPHM p TOBLIMIEH T BHY‘]‘DEH}IE‘[‘O DEMOTHHECKOND: I-lmew
mtﬂ HTODLL HAMEHHTH HAPYAHYI0 (OPMY KAETKH B COREPIIEHHD
CHACHHOM HANPABJNCHHM: KACTKA COKPATHTCH TaK e, Kak
PJIAKOE MYCKYJILHOE BOJOKHO, Mb 970 BHAMM VIKE HA NpHMepe
ATPOCTKOB cliepMues  Inachus  scorpio.

Koreuno, TpyaHee faTh OOBACHENME TONEPEMHOLOIOCATIIM
MYCKYIaM, TAK KAK MHEHHS OTHOCHTEIBHO HX CTPYKTYPB CAUIIKOM
pasHopeansul. Ecan paxe smecre ¢ K. Mionxom mul npumens, uro
HONepeyHas Noa0CcaTocTh 0DYCIOBIHBACICH CIHPANLHBIM CTpPOE-
HHEM HHHIOTPOIHOIO BEUWECTEA W UTO OTI CITHPAIN TBepisl i 5ia-
CTHUHEL, BCE JKE OCTAETCH e MHOTO HepasbACHeHHBIX Mopdono-
FHUBCICHX Y HIKTOR, H MHE KO/KETCS HENPABHIIBHBIM HPEaMepHo YIIpo-
IaTE npohaemy. B 0HOM OTHOWEHWH 5 COMJIACEH ¢ Miosxom?,
i MMENHD, KOTAL OH nHer: «MaMeHeHHa hopmbl, HATIOIAEMEE NP
COKPALIEHHH, ABARIOTCA He TIPHYMHON, & CAC/CTEHEM COKPAIIEHHSD.
A ue Fy;iy 3jech anaManposaTh OanKe GopMy PasIHUHBIX HHDY-
R0PHIA. Y HEX YHKE ONHCAHO TAK MHOTO PAZINYHEIX BOJGIKOH NOJ
HMEHEM ‘. (HX, COKPATHMBIX, HEPBHEIX, fies COMHEHHS
CpenH HUX Halercs MocTaTouH0e KOJHIeCTpo JeHCTBHTENLHO (op-
Moonpejensiomux nureii. B a:mmrwum A XoTe Ob YKasaTh cle
Ha 0fHO HoBoe Habmogenne ¢ . JTOT ABTOP HAlen B Kpac-
HBIX KPOBSHBIX TeJILUax 'd'\hlli'lpbl |mm.1u.|30e BOJNIDKHO, 3a70-
J{eHHO0E TI0 BAAYTOMY Kpai inerin. E MBI TIPEANNAOHHM, YTD
L0 BOJIOKHO DJAACTHYHO, TO €0 HATHYNA OKAMKeTCH JOCTATOUHBIM,
HTOOB OOBACHHTE OTCTYHAIOLLYI0 o7 WwapoobpasHoi (opmy aroll
AT,

Jlo cux Mop MBI MMEJH 1870 TONBKO C HUTUATEIMI (lopMOOTpe-
JMEHAIOIHME  3/IEMEHT,
hopya e mam 1

“Minch
*Meves

Qpranmasnin wieTien




THYecKie. o
pMoonpe-
FOBAHNAMIL

1L, p. 513—514

v,

*9 CHEPMMAX IECAATUHOIMX PAKOB B CBSI3M C OBLIUMH
COOBPAYKEHHSIMU OTHOCHTEJIBHO OPTAHU3ALIAN
' KJIETKHA *

CuepMumt pakooGpasiuix u B cCoBeHHOCTH JAECATHHOIHX PAKOR
HARABHA TIpHBACKAAH K cebe BHUMAHNE Heeneropareneif, rak Kag
CPEAH HADNIOTAEMBIX B HGMOTHOM LAPCTRE CHEPMUER OHH pearo
BhlLeaIoresn cooeil esoeolipastoil dopmoii 1 B ocobennoetn OTCYT-
CTBHEM CTOML XaPaKTEPHOro JUTs ClEpMIes 0BLMHON0 THIA opraka
ABIDKCHHA—KIYTA, BCARICTRIC Yer0 HAIBANME (CICPMATOS0MIB
( = OHUBAHICHY) K HIM COBEPIIEHHO 1HE TPHMCHIMO, Heyansurensio,
HTO AHTEPATY A 110 CIEPMHAM JECATHHONIX PAKOS BECHMA 0BIUMPHA,
TIDHUEM HMECTCA HECKOILKO KPYITHBIX Mouorpaduil, mHpoko oxsa-
TEIBAIDUIMX TIDEAMET, N0 KPAHHEH Mepe 1o uneny Hecae1oBaHHEIX
lopm.

Bauy raxoro 6e T JIHTEPATYPBI MOMCHO G0 T6 {YMATD,
HT0 BONPOC HaYUEH AOCTATOMHO TMOIHO eHHOMY Hal-
JoaaTe 3Aech MHOFO
Hosoro, Ieso, oauaro, ofcront con :
ofiHine HeeneaoBanmit Ma eves
cnepmies Decapoda o mocieisero BpeMeni He BLILUIIO U3 NEPBO-
HAuanbHoi omicareasnolf craumn Hakonanames dakre, kacaio-
mHecH CTPOEHIA H PASBHTHH COEpMHER ¥V pas
BCerjta DnBAET B 110,10 ; 1 Uit
BEEEMA :'i?_iTp)’,'l,HH
OTHENHTE CPCAH HEX BAWHBIE OT BTO
XBarano PYROBOJSILIETO TTPHHLTIA.




M, Taiie

OBHAKOMHE-
BHTEALHO i
M, KAK 1po-
P HAgHAMEHNE
YHTATE D He

patory, Mie
HeceoBaniit,
AE MOFY YCITeIH)
HHO Hamewy cee
MOHMH  HOCTE

! DITUCAHMA TaKux
TIOCTARIEH LM
MHCAEHHBIE BHLIE
1HJICs] ele uet
IPMBL CTIEPMITER,
AIOTCA 0C0DEH-
TAK KaK OPHTON
OTPOCTIH X 110
MEM, HATIPUMED.
10Ch ECTECTBENHHBIN
 IGEICHAY 0O pazod
0 Hapsay c npi-

0e BHUMAHHE PHCTOAOLOB I UBYUEHHE KOTOPLIX B HACTOAUIEE:
M3 IOMHTCH B OCHOBY TIPH BCEX MCCACAOBAHIAX 10 CIIEPMUsIN
drcnepauorenoay. Bo-sropbix, 3 910 BPeMS J0CTHIIIEA 0CODEHHO Bhi-
(COKOIO pasBuTusl MOA0AAs HAYKd— (nsnuecicas KHMHH, HEKOTOPLIE
PJIABBE KOTOPOi, B 0COGEHIOCTI yueie o0 0CMOTHNECKOM JARIRHHH,
MPHOTPEN UPLIBLULIHG BKHOE SHAUCHME LIS DHOOTI; B YACTHO-
CTHII0 OTHOLUCHHIO K FHCTOMIOIHUECKON METOANKE TONBKO AHAKOM-
|CTBO C YUEHHEM 00 0CMOTHYECKOM JABICHITH AAeT FUCTOI0NY BOSMOYK-
HOCTL HCCHIEAOBATEL B HEMSMEHEHHOM 1UIM MOZIOHEMEHEHHOM BHAC
KIAETKH JKMBOTHOTO OPUafusMa; o 8To NPeicraBisicch BechMa
BIDKHBIM  BCEM HCCEA0BATENAN [0 CHEPMUSIM W CHEPMHOTEHERY
Decapoda, wo ne nogaasazock Buoaue ETROPHTENBHOMY
paspemennio. Mrak, Mos sagava okas: M4 VIPOLLEH-
HOlf: HAMETHB 00lMe BONPOCH!, HOAOKTH ¢ HX PARPEIISHIND ¢ HOBD-
MH, TOTOBEIMI HIH [0 Kpaiineil Mepe mo; CHHLIMH METOMUMH,
Hpn raoii mocranosice fena Mmos 3aaua ofneruanach eue dojee
TEM, HTO Mie He DLUIO HEOOX0AMMOCTH A0fuBATLCS peolenHoi M-
HOTEL HCCAENOBAHHA, YCTAHARINBATL HOJHYIO KAPTHHY CHEPMHOTE-
HE3A ¥ BOIMOIKHO DOJILILEr () Muorux gopm, KaK Ham
NPECHOBOARBIL pai, A i K I ik, Caridae,
A TOYTH HE KACAIOCL B CBOEM H JLas Mol el Oblno Gl
JAOCTATOMHO HAYHeHMe ABRYX-TpeX (opM, M €CJIH A KACACh 3K
UHTEILHD DOMBLLIETD YHCA NX, € A MEPECMOTPEN padpeskl CeMeH-
HHKOB M MHBBIE CHEPMIL ¥ BCE ipoda, A Mol nony-
UHTL HA S00JIOFHMECKHX CTAHUMAX B pauxe w B Hean
TO AHmb HOTOMY, pasusie cn
OKAZBIBAIHEDL B A
M ot mue yaamo
KACAIOUXCH
poda, wo st me yio
TAK KK CHUTALD, uTO OIIHC axr
OTHOIIEHMA K HOCTABICHHLIM Bblue olug

BECTH TOJBKO K 33TEMHEHIIO 1 1 conep-




JecoBiTh
HEKNID-
atecce HBo-

e buodua i
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oda, BeramT

0 TOM, T
[HIHE [[_\"'Tf.’.'\'.
CHOFKHBIM

oaa duan-

BIE KIETIN,
T pHILae!

HUAHEHHBIX

ACTReNHO 3aliany i npuBety
OTHOCHTEALHD  OPraHH3ALH]

.. %
*

 HManmkenuwe ke uecnenosanns TIDOH3BOIMIHCL B TedeHue
1903 #1904 rr, Ha o07OrmYECKuX CTAHUMAX B Buaiadpanke
it B Heanosne; n nucax ory pabory uacthio 3a Tpauuiell, 4acruio
B Mockae B MHCTHTYTe CpAaBHHTENLHON AHATOMMM YHWBEPCHTETA.
M 51 saiantiiealo 570 NPefHCIOBHe BLIPAKCHUEM CBORH HCKpenHet
0P 03 PHOCTH 34 NOCTOAHHOE ColleHeTIE AMPEKIMAM OBEHX 300/10-
PHYECKHX CcTauumii u sapeiyioniemy MOCKOBCKHM CpaBHMIEILHO-
ANATOMUYECKHM HHCTHTYTOM Hpod. M. A. MenzGupy.

Fonasa 1
CPABHUTEJBHO-MOP®OIOTHUECKASA

1. BerynuTeibHbIE JaMEYaHHA

Tak Kak saftauell HacTosWEed radBLl SBASETCH CONOCTABHTL
cuepmun Decapoda co cnepuuamy 00HYHOCO THOA, TO TPEKLE
BCETO HAM HY)KHO YCTAHOBMTL STOT Nocaeandi. Heobxoaumo onpe-
ARIHTD, HAKHE Y4CTH, KAKHE Opraisl PA3BHTH Y BCeX CHAlMEHHBIX
JEEYTAMM CHEPMATO30MAOR H JIPOMHO XAPAKTEPHIYIOT HIBECTHHE
oTaedsl Y. Toraad HaM OCTAHETCH JIMUIL OTBICKATE. HX TOMOJOIH
B crnepmusix Decapoda.

HecmoTpsa Ha avaunrenbioe mHelnHee [

CHADMKEHHBIMN JKPYTAMH CHEPMATOSOMAIMH, 10 CAMOTD 11
HPEMEHH HE YAABANAOCH YCTAHOBHTE A8 HHX obuiero T
BANOCH OTKPLITH TAKHE OPridbl UX, i

A5 npasegennst romosorun, Koaroi

FIpescie CunTam BOBMOMHBIM €& AUCTHTHY

HOMOILE  TOHKHX M y LT ¢ BIIOAHe




TOI0HNA Hil
anKMBacMen

(P pr.=propm) M mﬂu&mﬁ (P. pt.
L Ha X OTAENOR MEHKA Milb B PeAKuX eny :
odeld i MieKonuTAOLNE) Pedko OTrPAHRMNBAETE
0coB0il BLIEMIKOIE 0T XBOCTA; HO BTA TPAMMUA, 110 Kpalined Mepe
EKOTOPBIN EMVUAAX, HMEET BAHHOE (U300 HIECKDE BHANCHITE:
HEl OOPLIBACTCS. XBOCT, KOFdd NpH NpoLecce ONNOLOTBOPENHA
TONOBKA C weikoll BXotAT BHYTPL sfiua. PHoraa, HO onsith-raxi
HE BCerfid, B leitke sameudercs ocodoe sepuo [Endkndpfechen
(€. @.) HeMeUKHX aBTopoB). B rauecrse BHelHero NpH3HAKA 100
HENOCPEACTREHHD  CACAYVIOWEro 34 Weikoll cBN3ylouWer o
OTHENR XBOCTA (P. €.) MOXKHO YKaszarTh ToJABKO OALBAOWYH ero,
HO HE BCEJA PasiHuYMMYR CIHPAIEEYID BuTh. Ho, He ToBops yike
0 TOM, ¥TO 373 HATL HE BCEPAA SAMETHA, HO MHOTHX CHYYAaX 1o-
JdoBHag e cHupaaLHan Hurk ObBAET pazsuTa K Ha wefike i fane
Ha sipe (v cenaxnii no Retzius, 1903, i y Passeres), a Tae Ha
I'IABHOM OTAeNe xBocTa (Y Kpeickl no Jensen, Chiroptera no Bal-
lowitz, Passeres u pgp.). B romaBHoM oTaene XBOCTd
VAACTCH YCTAHOBHTE PHJL CHOMKHBIX CTPYKTYP: KPOME YiKe YKasaH-
HOH 1 pa’JBLIT{]ﬁ JIHUIE B PR CAyHanx CI]l!pﬂIl]:llﬂﬁ HHTH—
HNPOXOAALYIO N0 BCeil I/1HHe XBOCTA 1 HIKO!
ocepyw wuurk (F.prine. —filum prine ¢
Kpaesyw (F. marg.=filuom marginale) n podagounyio
(F. acces.=filum ac rium) HATH, Medgly HuTSME  HaTSHYTH
TOHKHE NEPENOHKH, KOTOPLIM TaKie RaloT SHBEIE HAMMEHOBAHHA
{membrana undulatoria . und., membrana intermedia—M. int.).
HEROTOPRE U3 HTHX HUTEH MMEHT Camit CIOMHYIO CTPY rvpv. 11[
MAUEPALMY  pacHalaores Ha ToHiHe (uOpmim (
OGpakeHo paciaienue kpaesoit, fibrill. m"u . i OCeBa
prine.). Yacro HUTH HMEIOT B 10N
fopmy, Hanpume 3
HHIX HUTEH XBOCTA pJ'hIII'! 10T L 2
dwdpHiny, a apyrue ne pacraa OLHIE HHTH 1 " SIKO-




_Stll.lee npewl

eM PACHOPAIREHHN HE OBLTO HHOFO Me-
TOAA LA YCTAHOBICHHA CPABHUTEABHO-MOP-
STOTHYECIIX FOMOTOrHIT B CTepMHSIX o0biu-
HOPO TUIA. IT0T  MeTOi—CIHepMHOTHCTOrE-
HETHUECKHIT — paspaforat, raasukiM obpa-
oM, ©. Mesec (F. Meves), Koropuit nep-
B TIOKABAJ, uUTO HAPAAY € SUIPOM onpe-

ARTBIOLYIO pOMIL B CTPOCHHH CIIEPMHA HEPAIT

THKAE B3 UEHTPAIBLHBIX Teabual,
Criepmuit Bo BCEX HCEENOBAHHBIX CJHIY-
HASX PAa3BUBANTCA M3 IIAPOODPasSHBIX Kile-
TOK—CIEPMATHIL, B KOTOPLIX HAPAAY € ALDOM
JEKAT ABA UEHTPANBLHLIX TENbIA, OKPYEH-
HBIE OCODBIM TeIOM—LEHTPOTEROA (WA HAKO-
comoit), Ha pue. 3a—k s nsofpaxaio na exe-
MAX HCTOPHIO paspnTis cnepmus Salamand
maculata o Mesecy. Puc. 3a naoGpakaer
JOAYI0 CHEPMATIZLY B BHAE ILRPOOD
KACTKH ¢ SAPOM (1) HIBYMA UeHTPAILHBIMI

Puc. 2. Cnepmnt Ga-
lathea no Fepmany
(Hermann, 1890). Cun-
ay — OcTpHe  (aKpoco-
Ma), 0T KoTopoil Hazan
OTXOAAT TPH HHTH (34~
nenww).  Meniy  no-
CHEANKMI— AAPO (ro-
NOBKL). XBOCTA HET.

TEABLAMM (Cd. 1 €. 1), KOTOpSIe 0kpYyrent uentporexoii (Cih). Passn-
THE HAYHHAETCA C TOTO, NTO HEHTPa/IbHbIe TEIbIA BRIXOLUIT H3 HEHTPO-
TEKH | PASMELLIOTCS 110 0LHOT JHHIE NepleHINKYISAPHO K N0BEPX-
HoeTi. Ha aroii crazun yie 06o3HAUAETCS HE TOMLKO 0Ch DYAYLIEro
CHEPMHA, HO M NEPEAHNT M J0AHEN IKOHUBL! €ro: OAHD H3 LEHTPdlIb-




HBIX ‘Tesen, NPpHIASKALLEe K IOBEPXHOCTH CHEPMATHIE
IHCTANLHLIM, @ JPYTOe—TIpoKeuMancHem. Ma m
PankHOro Tenbkia BRI €T Hapy#y TOHKAS HUTE
HOBHTCS! DITABHOH HUTLIO XBocTa (puc. 3b, F. princ
QOXORUT BOKPYE AAPA I, HAROHEN, 3011t

HEM Kom1Le (cH, 1T LpoM (i




TeNb It
Abaeitep

0T J.£-a:ay

DG oNMH
anLHOTD

4 pannei

{ WeHTpA®b:
HO M HHTDL 0

canamaripo

LTS yeTaHose-
Paszbepen i

¢ naobpaken coep:
"‘ﬁtx‘nnﬁga Cragua—
BIACT 1EHTPaTHHBE
pefuit) conen

1 epoparepid.
TPeBPALIEHITAM,

I | H XBo-

: € ero csgayioueii
MACTBIO (P. ¢) —y Mopekoii
CBUHKH TAKOBO JKe, KaK y ca-
JiaMaHape. Heekonbko cBoe-
00pA3Ho BPEMEHHOE MosiBc-
HHE BOKPYT HEHTPANLHLIX Te-
JIEL,  BOPOTHHNIKA, KOTOpPEIA
MbL samedaem wa pue. 4d—f,
Tepen coaperannem crepmis
HIMHWEK LUMTOAASMBL OTBA-
JMBAETCA (cp. puc. 4i ¢
puc. 44).

Bonsuoii HHTEpPEC Npe-
CTABJISIET YUACTHC B cnep-
MHOPHCTOPEHE3E  «MHTONOH-
APHERD, T. e, Tex crocobpas-
HBIX CTPYKTYD, KOTOpPHIE No-
ABIBIOICA To B (opme sepen, To B dopme nureii. Muroxosapu
OMHCAHN H Y MOPCKOI CBIHKH, rie 3 HMX craraerc cnupansian
HHTL B CBA3YIOUEM oTAc/de Xpocra. MYroin ne 3a0YTaTh CXEMBl,
A Haohpaskaio HIPOUECC PasBATHA JTOH HUTH OTIENLHO Ha puc. §
KOTOpLi  npencrapasner c pMuOrHcTOrenes Meuyn o Benaal;
ATOMY ABTOPY Mbl 0DASAHKL, TIABHBIM VETaHOBIeHHEM NoHS-
THH 0 MUTOXOHAPHSIX.
HanoJHEHa SEPHHCTHIMH MHT JITILPHS
Mty cobupaioren BOKPYT OCHOBAHNS XBOC
B eHpanbhyio Huth (spir). He M PHCYH 1
CYIB0Y HeHTPAlBHMX Tefmel TPYAHO, HD BPsA JIH MOHHO
BATLCH, YTO CHOHPANLHAS HHTh T HEr ;i leCh CE yioi

Y Benda, Ergebnisse d. Anat u. Er




o Menecy?).
I [pOKCH
\ .m:cmu.uoe

 Bd, 61,1902

IS1€T T0, W10 0Cb €ro

A [0/ OUEHB OCTPRIM YITOM,
UKol KOTOPAT0 ABHETCH NPOK-
HMAJIBHOE UEHTPANLHOE Tenbie (c.
P)i 0T ATOr0 NYHKTZ XBOCT W SAPG
MAYT MOYTH NAPRANLILHO APYT ApYy-

Yy Hd3ad, COOTBETCTBEHHO Briepej
(orHochrenbio  ocH).  Llentporexa
OCTARTCH 37eCh Ha CBOeM Mepso-
HEMRILHOM  MECTE ¥ LEHTPAILHBX
Tedell, HO AdeT HAyIMil  BOAL
OCH BCEro SAPA TBEPILI 0TPOCTOK.
Tephoparopuil, passusatomuiica or
UEHTPOTRICH, MOMELIAeTCA B Mecre
‘uznoMa oci B obnacTi weilky; aror
MYHKT SBAACTCA  (PUIHONOrHYECKH
NEPEAHNM  KOHLOM  Chepmus, o
0JIbKO DAACO{IAPH HIYHEHHIO CHOMH-

0 CHEPMUOTHCTOréHE3a Mbl y0e-
HaeMes, yro MophoIorHYecKy JToT
JHIT NPHHALNGHKNT CPEAnENMY OT-

Pie. 7. Cniepunorucroredes Pa-
Indinn wivipam no Mepecy.

- Takum 06pagoMm, B HACTONTEE BREMs HMEETCS BOSMOMKHOCTL YC-

MATO3I0HA0R OOLMHOTO THOA: Ui 9T

YBroman, | ."m.n Anz., Bd.
Opranmasyun xaeren,

‘TAHOBITH CTPOCYI0 FOMOJOTHIO PASTHUHBLY UTACI0B Y PAIAbIX Crep-

Th CHEPMHD-

:kp&nﬂﬂ?ﬂnbm-mp[ponmlJler.u upuume CHEpPMHMER




JIEMEL,

3=

1€ 11l HIBECTHBIX CTAMAX TOAIKO neu-rpamue -renhu;a [
[EHEl B ‘leplﬂﬂﬁ TIBET, a4 BCE OCTAILHBIE YACTH KIETKH packpaue-

i HMEHHO B 9TOM OTHOLIEHHI 405 Pagurus nporpaea Bordeaux-
rot Aana xopoie peayasrarsl. Casmo coGoli pazymeercs, uTo HA
TAKHX OTOOPHLIX M0 OTHOWENMIO K LEHTPAILHLIM TEALLAM Tperna-
paTax MCTOPHK MHTONOHADPHER NPOCACIHTL TPYAHO; AHA OT0I Lean
HaLo ﬁpa'rb II]]EHHPHTH, MEHEE PUCKpPALICHNLIE,

P HA TEMATOKCHAHHOBLIX TDPENAPaTax KPACHTCH HEPEAKO
TAK HE HHTEHCHBHO, KAK MHTOXOHIPIH, B MacTo ero rpasumib TPYAHD
onpetenire, [ocieiuero JErKo A0CTHIAYTE P TROiHOI oKpucKe
Buonnu-Ieiigenraiing, KoTopas 1051 CYyAeMOBLIX NPeNapaToB ylaeTcs
GeayiopusrHenio, $ NpHrOTOBJSUL 9Ty KPUCKy Mo yKasauunm Me-
Beéca B Encyclopedie der mikr. Technik. K comaneniio, cnyera
FOA MPENAPATHE SHAMUTEALHO NoTyeKitenn. OKpacka MUTOXOHIPHER
KpHETANA-BHONETOM o Metony B ewnna (Benda, Anatom. Anz.,
1902) mue ne yiasasach. Jeqo B ToM, uro B
METOIL noche (HKCHPOBKH OCHMMEBEIMH CMECSIMH,

MOEI0  00DLEKTA OKA3a714Ch HEMPHITOLE . HesoamodcHo  Tae
(uKcHpoBaTh cemennumxn Crustiacea it B a0Kg

menayer Beniaa. A Ha IOCTXPOMMPOBAIHEIX

pa-rax 0KpacKka He ABANA JKeTdEeMbIX P '4}':] TOB,

copkaneln ob ITOM, ¢ KAK HMeda yiaononeCrine BIJETH TP
CXOOHBIE M €IHHCTEeHHLIE B CBOSM pPOLE TPEerapaThl I'Ipr_iib. b

HE KOTOPHIX INHM(IEPEHUNPOBKA MHTOXOHJApHER OLUTA BEIPE
BEChMA OTUETIIHRD,

1 5 Mory NOMMEPKHYTE O
HAOLECHT W ONWTHEE THETONANH, K
HBINOA, OT T pessapy HOfi npakpa
[ YMHO &

1, Pl'l.il.ge




de Wimme-
CORANEHHE
pasiinLx

fimiax pn

PHTE TE |

e onpe-

jpa K pacmosuesy

HUE LeHT-
KAx B Apy-
- : HE HIPaloT.
JISAPHBIE UACTH BEPETEHA OCTAIOTCS M B MPOLOTIKEHHE HOIrOrD

BPCMEHH COCIMHANT WEHTPAALHLE TeAbUA © sApom (pHe. Sdj.
TPAALHOE TEABLE B KANGIOM NOMOCE ele 40 OKOMYATENLHOr0
PHCXOMCIEHHA CECTPHHCKMX CHepMaTHIL AEINTCA Ha ABa (pre. Ye).
Ef HTPAZLHBIE TEALLA € CAMOI0 HAYANA JIEHAT Y HAPYIKHOI NoBepX-
HOCTH CTIEPMATHARL, 1 BOKPYT HUX HHKAKKOr0 00pasoians KoTopoe
MO¥HO OLUI0 OB NPHEATL 34 UEHTPOTEKY, HE 3aMENALTCH,

B Teie KAerkH BCTPeualoTes SepHa ABYX poioB, Korope ofo-
SHUMEHBL Hi PUCYHKAX CEETN0CCPBIM H TEMHLIM LEBETOM COOTHETCT-
BEHHO X AEHCTBHTENLHON 0KPACKe HA FeMATOKCHIHHOBLIX npeia-
parax. CRET/Iacephle SepHa Mbl MOKEM TIPHHATL 38 M HT 0 X 0 H j-
PO, TeMHOCEphie s Oydy HaseBaTh KAHCYy TS PHLIMH
HAE XBOCTOBB MH 3epHamu, Ha ", naohpaxceHuoi
HA puc. 90, Ml 3dMedaeM  nocTeneHoe THE SEPEH Kaykioro
poia B JABa TEn, MMUTOXOHAPaAbHoEe X
AsfpHoOe, ki XBocTosoe teno. Oba omu Tema pacnonas
TAOTCA BCKope (puc. Y¢) no onuoil 0CH ¢ AApoM, NPHYEM MHTOXOH-
APMIBHOL TEJ10 NOMEUAETCS B CEPeIHE 0 TECHO NPUMBIKAET K SADY.

dPa UEHTPANBHBIX TEJACL [TOCTENEHHO TEpeMellagTest Ha e
OCE, SEHHMAS MECTO MEMLY MUTONOHAPAJILHLIN W 1 :
TeraMi. Ha puc. 9F u [0 g—e MBl HAXOAMM THOMMHOE 1A BCex
Decapoda noapazsenenie cie AL HA TPH OTAEJA: 5
MUTOXOHAPaALHEIET 1 KaucyaapHsil.

Ha caenyionnx eraiusix riasHbii meTEpeC HAW COCPEAOTOMM-
RACTCA Ha MCTOPHE UEHTPANBHBIX Tenew. (i pasMelanTes no ocH
CHEPMATHAN, TaK JTHYAEN  MEXK!

Madnbuoe,

HighiHoe K xBocrosomy Teay. [l
MHAX ocracres 0 M.

thopmy, He gucrantuoe nenTp




§ CAOEM MHTOXOH-
: ﬁ:;am, onpejic-
@ DyiyT onucans
PeHIpYeT-

MblL ZHME-

p, obaera-

g (cM, oco-

Pre. 9. Coepmnorierore
JCI, LeMATORCHAROM T

MM,
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Puic. 9. Criepmuoructoreites Galathea squamifera. Paapeast oxpammens: e-
: rematokcusaudom [efipenraiina. Yeenuu. 3500 pas (anoxp. Llgiicca
& 2 MM, Komn. ok. 18).




1

- cnepmnsi Galathea squamifera. Meroauia
, KAK Ha puc. 9.
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Pue. 11, Crepwnorverorenes u coepmint Galathea squamifera, Vi

Il SKHNEE CIEPMATIAR. B nWMBATHSECK N R b-
"“"Fa!un £ HopMajinin uuwmlyron |c:mcy.mnn I GBI TAHY TRM
MUK BBy 20, 3 k—GTHLIM nCe TP OBPYHA W FONONK

THME BT L0 arpocrnrm CRCPHYANCE I EORPANI,
TRH CORYUN KAncyas, W3 KoTopHx:




gmeru. MBl MO
HA  OTHEIBHEX
aanuuawx  De-

i T 2ol

. on'mtleeunru.paapg

BEMAY OTCYTCTBHS ¢
1 npoKcHManLHoe W pueTann-
’ AYMAI0, 4TO  Cnenosano  Gwl npHaasarTe Gonkige
dUCHHE 3AMETHOMY Ha DOSLUMHCTRE PHEYHKOB COEIHHEHHIO 1CH-

TPAJBHAIX TEAel ¢ ANPOM 1P NoMol OCTATIOB MOJAPHOI yac
BEPRTCHA; ANA MEHA DHO CAYIKMAG TONLIO TPEKPACHEIM [1PH3HA-
KOM, 4TOOB! YCTAHOBHTE HENPEPLIBHOCTE B PasBHTHK UEHTPAIBHEIX
Feney o1 pHe. 9.a 10 puc, e, HMuoria, onnaxo, takoe COELMHEHHE
HE 3aMETHO, 4T0 A n300paale na puc. 9¢, riie UeHTPATLHBR TeNLLA
HOMELAIOTCA B 0CODOM BHICTYIE Ha NOBEPXHOCTH KIETKH H 0T Ka-
JLOr0 H3 HHX KHYTDH OTXOAHT HHTb; B TAKOM e BHIE LEHTPdIb-
- HBIE Tebua 0coleHHo yacto HADTIOAAIOTCS M B Mo00kX crepmaTo-
< 1-r0 mopanka y Galathea.

Hepsouauaisno tenrpaisune TENBLE pACoSaraloTcst nonepex
OCH I HAMCICOCh, HO BATEM 3AHUMAIOT MOLTOSHHDE HOM0KEHHE
BIONL 0cH. B STOM oTHoweHHn noysureen puc. 9 f, nzobpasaio-
Uit ABe coceuux Ha mpenap: 1€ A . Tonsko y nes
0DD3HAYACTCH BHepBhE P i DOKCHMAILHEM ¥ AH-
CTAALHBIM  HEHTPAJILHBIMM

Hpoxcumansioe e Tpé TENLUE ¥ BCEX HCOCHAEROBAHHBIX
MHOIO (hopM [0 oxoHYANIA PAIBUTHA HIMEHACTCH MAno, Yieprn-
Ban {fiopmy Gonee wan menee WAPOOIPAIHOrD, HHOTAA CILTIONEH-
HOTO 3epHA, HPHYCM H PASMEPHE €r0 0DLIKHOREHHD He HAMCHSIOTCH.
B apenon cnepain Galathea aro newrpanbhoe Tenmue OKpatm-
BACTCA 0DBICHOBEHHO cnafo, mau, Tounee, ero TRYAHO AHdEpents-
POBATL MEOKIY NErK0 YEPHEIIIHMU 0T FeMaToRCIIN
PHAMH LRIKH, KOTOPAS 3jiech BHAYHTENLHO |
HuHcTBe apyrux cayuaes. Hamdonee wacthl KAPTHHHL,
H306pautennoll ma puc. 10¢, rae cnao OKpamenHeit nep
OTACIACT ocofenHo UEPHELH AHMIT KOHEL WRHKH oT NepegHero
HOZIEYKA  [IHCTANbLHOTO LCHTPANBHOTO Tenbua. ECTh QCHOBAHHE
AYMATB, uTo NPOKCHMATBHOR LeHTPAAbLHOE Tenkle NPHTATHBACTCH
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METOIMKA, KAk Ha puc. 13.

f—C MeHOpManbHO BWOPCWICHHOH KANCYIO; BHAHO JHLUIE BRKH=
[—HEMOHO BEIKHHYTE e HEHTPAALHEE TEABUL.

P

-
-

[




' KOPK

i HIHO AHilbL KHx
aax, a MO DOJLIIEH TACTH ST0 KOMLUO NPECTABIAETCA I BO BIPU
CJAOM CTEPMUH OAHOPOAHEM (pHE. 14 ¢), YTo KacaeTcs 3agHero oT
(€1, TO OH, HC TEPAA TecHOM CBASH ¢ MEpPEHUM, BLITAPHBACTCS,
caicy Galathea, s jnnnyio tpyGoucy (pue 14 ¢, d, e). 51 nassisao
STOT OTAET TPYDOUKOH, XOTH HA CaMOM Jlese 0l TipejeTasaaeT cobolo
UHIHHAPHYECKYIO TAN04ICy; HO TpyDuarTas CTeHKA 1ol Miiodsm
110 CBOEH OKPUCKE H, BEPOATHO, MO CBOCH MAOTHOCTH OTAHUMACTCA
0T JKHAKOT0 COARPHUMOT0. ECa Mbl CpaBHUM CTPOEHHE ITOL0 LEH-
TPANLHOLD TeAbUd ¥ Spenoro enepmus (puc. 14 €) ¢ HECKoALKD
Gonee padueit craiuelt (pue. 14 d), To MBL YBUIUM, 9TO OHO CTAI0
HECKOJI LK KOMITUICTHES I CTPOIiHEE, KPOME TOI'D, 0HO CHALHEE Kpd-
cures. Kpome ipyx oTMeqenHLIX BHIE OTASNOB, NEPEIAHErO M 3l
HEFD, Mbl B HOPMALHOM HneKoiiHom SpeiioM coepmui 0BBIKHOBEHHO
HE B COCTOSIHMM PASAHUNMTL HHKAKUX HHBIX noapofHocTed. Ho na-
PHIAY € TaKHMIL 61 fiHLmis CNEPMUAMM Hd Dpenapatax nona-
JAal0TCa MHOrAA CITEPMHIL Bhlﬁp(’_ll.l.[e-]-ll{bmﬂl KAnCyiiamis., Haxg
51 NOCTAPAINCS NOKABATE B TpeThell rnaae, BRIOpACHIBAHIE KaTl-
C)Nliai COCTARIISIET KR 1[_1|1.'_nw,-'mrmwcml dKT B MH3HH l:l'._lep—
Mus M Hrpaer Gobluyid posb B rponecce onnoj0TEOPEHHA. Ipn
BHOPACHIBANIM KANCY/IB  BHIOPACKBAGTCH, BLITArNBAETCH M JH-
CTANLHOR UEHTPANIBHOE TENbL Hpuyem BEIACHALTCH CHPLITAH
paHee CaoiHas CTPYITYpa  er KOTOP = Ha
puc. 14 f—i; na puc. 14 f nac KEH Bech cnepmutil ¢ pulpolEH-
HOll Rancyaoli, Ha OCTANLHLIN—TOABK0 BMOPOEHKEbIC LEHTPANLHRIE
Tesbia. Met BN, 4TO NPK STOM NPoLEcce HAUDOAEE CYILECTEEH-
HOE BHITATHBANIE TIPHXO]
OTAeNa JAHCTANLHOTO LEHTP:
KAK OKASKIBAETCS), MPEICTABRASACT coboit He TPyDoul
eMpab, 0DOPOTH KOTOPO! BhELOpACKIBANMS TEC!
{pue. 144y, HMuoraa npn eudpackimaddi CHHPATL PACTIAAGETCR




) Y, XoTi
5. Mie jcaerca

Hasd YacTb JH-
acnaBIIeiica Ha

eCca BLIKHLIBI-
Ith 3ASCH JUTHHHbI

TAK B 0CODeHHOCTH
Ha FOUHO TaK Ke
HORHAHOE BEIle-
h KAPTHHL BBIKH-
] py aannero

Pue. 16. Cnepmuoruerorenes Homarus vulgaris no okpaiigdiuy paipesim,
Yoennu. 3500 pas.

B———TPExaACHHNE cnepMaTiEe; {—o afl gnepre & apMEE BRI THX

npn BippEs Ccy.







nech pasneneuae Ha KoOpKoBOE
p -'neBMﬂ.HO& BpemiecTBso H COO0MHYID,
YPY KOPKOBOroO BEUECTRA; HAKOHEIL,
IEThHX, B CBA3IU € UEHTPAJNLHBMHN TENb-
UAMH HEe PABBUBACTCH OCECRBON HuTH.
TO KACAETCHA MEPROrO M3 ITUX OTIHMMIL, TO 0HO He FBAAETCS!
esicum. M npu pasenran cnepmyen oGBIMHOCO THOA HEHTPANLHEE
TeNbUA MOTYT JOCTHIATh HHOMA SHAUUTEILHBX pasmepos. [flocra-
HHD YKA3ATL X015 Okt HA pAspacTanne NPOKCHM LILHOr0 LEHTPash-
: Tenbud y Salamandra no Merecy (Meves, 1897; puc. 3, crp. 60)
wnn y cenaxuii (Lenhossek, Suzuckiy. fla ,‘mcr.mhuneucmpanb—
TenblUe ¥ canamanipwm 1, Hanpumep, y Paludina {puc. 7
wnp. 69) CHALHO PABPACTAETCH CCAM HE B IWHPHAY, TAK B JLTHHY.
- CRoykHas CTPYKTYPA AHCTANBHOTO HEHTPATLHOTO TEAbIA NPet-
ETABNALT, HECOMHEHHO, MPHCNOCODNTE BB (3HONOr HUECKHit npy-
SHAK B HE MOrKer BoaGy:KaaTh HUKakuX comHenuii ¢ mopionoriue-
CKOi cToponbl. [lo cHX NMop, HACKOALIO MHE M3BECTHO, HUCAE HE
OblTa onucaHa Ju(lepeHiiposKa B UEHTPANLHOM Teabue cepaue-
BHHHOPO W KOPKOBOTO BEWECTBA, KOTOPYID, KOHEMHO, MOMHO MO~
METHTH JIHIIL TIPH JOCTATOMHBIX PAasMepPax LEHTPAJILHOTO Te/lbLd.
Eean Mbl 00CTABMM BONPOC HECKOJIBKO HHAYe M UYAEM FOBOPHTDL
0 MUIKOM M TBEPAOM COCTABHOM BEUIECTRE LEHTPAJIBHBIX TEJeU
(B0 BTOPOI FAABE A NOCTAPAIOCH TIOKABATHL, 4T 9T of0anANeHns
JIERCTBUTENLHO BLIPMKAIOT CYIMHOCTL ABMEHHA), TO YKAIAHIH Hi
TofoGHe GarTht MEl Haltaem B auveparype. Mmenno, Korga HeH-
TPAMLHLIE TEAbLIE MDESPALAIITCA B ¢MUKDOLUEHTREY, T. € Kyl
UEHTPANBHBIX TeJel, TO B JTHX 110 X e, OuesHIHO,
SEPHE OKASLIBAIOTCHA CEAINTHBIMKT ' OKPALITRAIDILHEMCA, BE-
poATHO, SKHaKnM Bewectaom (1 Ln]mm, F. 1 Touno




3 € HEIIOABI-
obben) nan aromy
d .. IIUEMHMOMY,
1€ MepLATenLHOrD
aK 9T N0KA3IAH0
DTBETCTBYET MEp-
ropada, nanpu-

ATa KALCY /W Cnep-
HA NPHIHEATD JT0MY
tenne. Jlumn  osinee
i padiueaeTen na anpu-
i 1935 r., em. npus,
DCOBEHHOETIE CTPYHRTYPH

£ M, YCRDTEDY AN
MY, 04BHE BHCOKD O
v POMIGIMIHE €O Hpe-
D3 PUEYHKN C PH-
gel, Focmeninsancs
JIET HA3AQ  Haxou-
AIRE W nyEe 3d-
EAiaHbe  aemopa

IX peayapratos. Kak s yrasan, opsako, go 2-m :
(elt raasm, 9ta okpacka i cepiues Decapoda ne npu-
Otmeny, sripoues, uto Mesec, Kotopkii Hapsay ¢ Bexaa
PACIUHPIIT HAULLH TOSHAHWA O MHTOXOHAPHAX, COBEPHIEHHO HE MpH-
Qeralt K 9T0H 0KPACKE H N0/LI0BAICH, KAK U 51 B HACTOALEH paore,
wmerosom Leitaenraiinn. N
- UTo TaKee MHTOXOMAPHW? 3To npengae Beero ol pasoBiHMs,
ORpalHBAOUEc no MeToAdy Benina, Koropslii BEed B cambti
tepmui. Ho B Hactoauee Bpemsi Mt BMOJIHE ONPEAETEHHD SHABM,
HTO HA OHOI OKpACKEe HENb35 OCHOBHBATE XAPAKTEPHCTHKY Kie-
TOMHOIO Oprana. Iwierca, Haunbonee onpejieneHHse pesyiLTarsl
B OTOM OTHOIIEHHM JAET HaM OKPACKA XPOMATHIA OCHOBHBIMH KpacKa-
MU, HATIPUMED, METHATPIOHOM. Ho MBI 3HAEM, UTO B AAPAX OBOLMTOB
H HEPBHBIX KACTOK, 4 PaBlo M B HEKOTOPHIX APYIHX CAydasx
XPOMATHH OKPALINBACTCA HE OCHOBHRIMM, a KHMCIALIMH Kpackamu
(oxen-xpomatun Peiigenraiina). Crano 0uTh, 0AHO ¥ TO JKe BIUle-
CTBO, [OABEPIIIELCs, BEPOATHO, JIHIL BTOPOCTENEHHBIM XIMHYE-
CKMM. TPERDAIEHHAM, MOKET COBEPLIEHHO PARNUYHO OTHOCHTLCS
K Kpackam. M ato [lame B TOM Cayuae, ecin mbl DyAem npHiepHH-
BATHCH XHMHUECKOH TeopHd okpackn Deiijenraiing, a He quanye-
cioil Teopun Puinepa.

C MophonorH4eckon CTOPOHE MUTOXOHAPHE XAPAKTEPHIYIOTCH
TeM, HTO OTO—TaKHe 3epHHCTHIE 00PaZ0BAHHA, KOTOPHIE 00MKHOBEH-
HO CAArai0Tesi B HUTEoDpasHbe psiasl (WiTog—HHTE M '/vaEI;gv——
AepHo). B HekoTopslx cayuanx, cornacio Benid, sepuicTHE CTPYK-
TYPLL Jf COBCEM MCUE3AKT: PSALL 3CpeH NPeBpaniainTes B HHTH—
CXOHIPOMHTBI .

Bo BTOpO raase A OCTAHOBMI0CH Ha STOM OUCTOATENLCTBE W
TOCTAPAIICH MOKA3ATH, HTO MUTOXOHIPHM CYTh TAKHE SEPHUCTHE
oGpazosanns, KoTopsie o0JALAI0T CHOCOBHOCTLIO 0DPA3OBATH TBEP-
Jle, HMetoue onpeneneddyio dopay 1 obycaosmisawimne hopay
KACTKH 3JACTHUHEIC HUTH.

HaKonew, eorh eie TPEThS, TAIOKE MOpHoJOrHIeCKasn Mk, CKo-
pEe, CNepMHOTHETOrEHETHHECKAS TOYIKA 3PCHHA HA MITOXOHIpHIL.
Tlpy cHepMHOCHCTOrEHE3E MUTOXOHIDIN CATaloTe ocofipe MuTd
Xoupansuoe teno (Nebenkdrper Meseca); 970 TEI0 TIPHHEMG
YHACTHE B 00PA20BAHKY YACTHIO 11 HiH, YaACTRLIO CBASYIOWEro 0T/e0a
XHOCTA, XOTH, NPOCMATPHBAN JIHTEPATYpy, W Yoeuiaeinbes, YyIo
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XOHIAPHEB LUEHIH TPyiHee, TAK KAK OHIL NeKAT TAYGKe, HE Ha
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‘MBI AOUDKHBEL  3HKAIOMUTE, 4TO 3/eCh NPOHCXOAAT TE e Ipo-
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PAKTEPHAYETCA
Marhay. Ha
PaAbHOE TEI0

W TIpuiieran-

uueaom 1mo 0ob-
ipeze 20 f. 1K0TO-

AN 11 i)
NpEnaparax TaK Tpy
BKH. Ha puo. Mg
OHADAABHBIE (WeHHLIL) HuTH hocTenenmo C TCH Hua-HeT;
er 0L, 1 TCPEAREMY OTARTY Aapa TAIGHE NPHACTAOT 310ckH
HRHE . MHTOXOHIpAALHEE (runuuﬂmu? HUTH WIH poig gepen, o
| HE MOGAEM OTIMUNTE WX ¢ ool ACHOUTRIO, THK 16k noBepx-
HICCh  OKpaeHHBIMY JLPHAMM XPOMATHHZ .
ATh OTHOCHTEIIbHO BCEX HauMx pllt)_’liKllB,
IJSQUPBJKQIUI.LU-!X Mllet’rL‘lC(ll]IJ'I(’CI(I(E KAPTHHE  Ha ORPIIeHHBIX
paspesax: BCIOAY Ha cooThe STBY IO % AuAx E;Iill'(l;{apﬂ 0neo-
DEHHOCTAM OKPACKI Mbi 1o 1EEM. BOSMOIKHOCTI ¢ YBEPENHOCTRIO
OTIHYHTL MUTOXOHAPHE T0T0RKH.
Becuma HHTEepecHn BhIPAazKEHBL MHTOXOHADHK Y oMa e M
PAHHEH CTaiuy o1o e PHA, & KOPOTKHE HHTH, 14K MEL BIAIM 1A
pue. 16 a—e. Botrarunasicn, u HRAACL Mexcay cofol B mysic,
OHH 00pasyiorT xa DAILTEPHE 1l HIKH: TPRYTONLHIK ¢ oTxo-
AFLIHMIE O HETo Tpems weitpsim OTPOCTRAMM (pire. 16 ).

Mrak, wax B rononice, tan MUTOXOHAPHIE HMEKT
WY 1 Ty e ¢ v M3 X I CH (POPMATHERBIE HHTH,
CREACT coepmus. Mo dygen 1 SOPHTE 00 0 CKEACTHRIX
ofipasoBannax 5o BTOpOi I noKa ATUHHO HEMHOIHX
cogaeHmii. B roa Eup; MHTOXOIIAPHES ¢ TCH
TPH HPOSONLMBIX MEPHIHO W CIHPAaNLHAS 1y
B 1eilice opmaTHBRbe mimn omy
HORIHMOMY, COHPATLHAT HitTh,
BopMaTHBHLIL HHTH uMeloTes To
O PREBHTHY STux Hirell 1 uuaers ge y .
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| medsio npocne-
KapKerca 10my-

pues. Tlpasaa,
gamenalor, MTo

) KPAUIHBaoTeA
KE MOIKHO M HE HpiLa-
GTHOCAUXES
Bd, 12, fig. 2),

g,
3

JIABIOTO OT/IeId—
D¢ obBeieHd CH-
oc 00 ee npoHc-
$1 nonaraio, 470

H.P'EMIQIIM}! cpas-
TAET TOUTH Hilad-

17 b 4 HEPEAKO TAKIKE W HA OKpaleHHLIX mpenapatax,
MEM MHOTAL BHUIM TAKHE ACHHE IAPTHHEL, KAk Ha puc. 9 e,
MIALIE BAKYOTH DPH KOHCEPRUPOBKE TEPSIOT OKPYIJIbE ouepTa-

HHA) W KADTHHA TPHHHMACT OOBIMHBIH Xapaxrep NUHHROBOR cery

SEPHHCTEIMH CKOMIEHIAMI XpomaTuua (puc. 9 ¢ u d; 13 a—r).
XPOMATHH, KAK 9T0 BHILHO 0COOEHHO HA NpenapaTax, oKpalIeHHbX
) Buonan—UI'eiitenraliny, cxonnserca mano-nomany Y camoi
BEPXHOCTH, TPHYEM MHOILA OH 1MEET 3/leCh BMA 3CPeH (MOMeT

OBITL, BAKyo/ei), MHOTAA KaK W pasiuT B BHE HENpephBHOTG

KOPKOBOrO ci1071 (Scyllarus). B uenTpe s1pa B HEKOTOPHIX Cayyanx

((Pagurus, Homarus) Mbl saMeuaem na sroll eragun ocoboe oKpyrioe

abpasoBanie. D10 APLIIKOY KPACHTCA MHAYE, UEM 0a3k-XpoMa-

THH, HO OKPACKA HE BCET/IA NIOCTOSHHA, A HOTOMY A H HE MOrY onpe-

AenHTh ero npupody (puc. 13 a—f, 20 e—e).

B 3pestoM CHepMHH SIPO KPACHTCS CINONIE; METH/IOBAS SEJICHD
npi BHOBAM-TeeHraliHoBCIKOM METOAE  OKPAIIMBALT Ero IeTH-
KOM B SCJCHDIL LBET, NPHYEM HUKAKWAX BHYTPEHHHX CIPYKTYP
HOAMETHTE He yaaercst. Ecnu nu HEKOTOPHX pHCYHKax (pne. 14 f,
puc. 15 ¢, d) a1 u3olpakaln aech B roJ0BKE TOHKYI0 CETONKY, TO
TIOCTEHIOK CIEAYET OTHOCHTL K IOBCPXHOCTH; H JYyMain, 4To 3IT0
HE AIEPHBIE CTPYKTYPH, 4 CTPYKTYPLL MPOTONIASMATHYECKOH 0f0-
fouick ronosicn. Ha puce. 15 ¢ u d (Portunus corrugatus), eruacru
Ha puc. 16 d—f (om HHO SICHO, MTO 3TH CTPYKTYPBl HE 4TO
HHOE, KA HECKOJbLK CHHBIE KOHCEPBHPOBKOIE CeTH cie-
NeTHBIX HuTell ronoBKU.

Hanbosee payHeIM pesys COTOPRITT TPHXOAHTCA BH-
BECTH N3 BLILCTIPHEE UML) ; ] Hap, pa: AAEPHBX
CTPYKTYP, # CHYHTAK TOT L'I_I:ll(l, 0 AJLlEeEpPpHOE COQ€EPIiKH-
MOe Nocrenenuo PASMHKAETCHA, U B 3PLIAOM
CIEPMHUH AADPO0 HANOAHEHO HHILIKHM BeU e
CTBOM, KOTOpPOE Kpacurt CmJom TaK
K&K XpoMmaTHH
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PMHSL ¥ DAIHBIX BUAOE paainib
DoJILIHECTBA HECACAOBAMHBIX  MHO0I0. Macrura n Pterygura
dw. (Galathea, Munida, Paguridae, Homarus) nafisoicmoe

y eex  Decapoda pazeiesye

CITEPMATHALL HA TPH WICHHKA B0

(B3POCAOM CHEPMHI Vile pokiBACTCH 1 BBIPAWCACTES  ORIKHOBEHHG

€ BoIeC pesko, B ocofenneTy y Galathea u Munida Gaarosaps

WX UTHEHOMN weifie, KOTOPas 1p
EPEXBAT MEKAY TOJOBKON 1 XpoeToRo KArgy

(pue. ey vy Homarus melic

EAcTaBnAer Gpocanuyiica B ry

- ¥ Paguridac
TAUOKE BELIEAALTCH M CotTasAser

OTIRI, DPOMEHYTOYH LT MEHULY Jlenaeit cuepeii ronosioi Jle-
AN C3an XBoCcTORO] aney.o Seyllarus (pue. 20 g, f)
XEDCTORAA RATCYNA OKAZLIBACTCS HECKOABICO ETAHYTOH B rofoBKy,
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LEM K TOMY
HBAEMBE
nnel Decapoda
0 B no orT
achyura u
CJLI0 M e H M)

g Macrura

i Xapaxrep

oB. Ipynna
310 B R e A
TaK Kak
Tynoi
BHAOKIME

i mopioaori
bCST BONPOCOM O
[BIMIT OTPOCTIAN.

ECAH OTPOCTIH BRIPACTAIOT
TO ¢ MHTOXOHAPAILHEM HHTHM TIpHCTAeT

HIIKOE sAepiioe BEUECTBO—XPoMaTHH. $1 nomaraio, MHE 10CTa-

0 BMCCTO NOAPOTHOrO onmcanns ITOrO ppolecea yiazate na
yuu 175, k18 a—7¥; 19 g—4.

SPEILIX  CTEPMHAR  CKeneTHbe HHTH  0TPOCTOB  neBofo-
SRIAINTCA qacTo npn MAUEPUALMH; ECM OHU He BHAHB A IKHBBIX
CTEPMHITY B HOPMA L HBIX OCMOTHUBCKHX YCAOBUSX, HAT puMEp B MOP-~

i BORe, TO MHOILA Jerio 0003HAYRIOTCA, BHCTYNAR B BHIe
ED Ha HCXVIAnoM Teqe, npu geficrsmn GOJIEE KPEMIKHX OCMOTH-
l\l-lx PaCTBOpOE, KOTGPpME OTHHMaIOT BOLY Y KNETKH W 3acTa-
10T BE BHYTPEHHER JKHAKOR COACPIHMOR CIAAATHEA, HCXYIATE.
Mer yOenciaenca nanee, uyro p COCTAB OTPOETHA BXOMAT YACTO
HE 0tHA, 8 MHOTO CHeNeTHLX HUTEH; 970 OTHOCHTES KOK KK TONOBHEM
OTPOCTRAM, TaK u K welnum. Hutn vacro 00HAPYIKMBAIOT CIJTOH-
HOETE 1< CHpAanLuLM cicp MHBAHNAMN, OHATL-TAKH KAK B FOJOBHEIX,
TAK 1 B Weiianx orpocts
B omaese 5 wacrosumedi riasy MBI TP (NOYEHUID, YTO
MHTOXOHIPHY HTIIL 0HO POJIHEL
B0 BCAKOM ¢J1y! IHLIX oTpOC MOPYT HPOL0DKATLCH
Henpepmu 10 B HHTH 1ono JBE 1 TaBIsIBIIEeCs
HAM CHAUANR Takhm a HHEIMM B T'0JI0B-
HBIMH OTPOCTIAMI C© {
fipeanoaowenne, uro
Kauercs pechma BEPOATHO] i TQ 107 o7 PO
CHepMues Apterura 11 B hyura passumics ua welinix OTpOCT,
Macrural, mpuuen cxenernme wirn TP )
(lopaur crepw SHHM WehiKn o
weiyoii I B OJO0BHYIO, H BMe
FEHE3E suxBaTHIE: cobolt nporon
CTAIMM BRITAIMBATL HKHAKOE




EHMA (huanmonori-

¢ HACTAB510-

VETanan -

B Macrura

O (paunya.
BahHl Commnon
{ feHai Tex-

& TpHMEnN
HpepCTanHeT
UG Copol

Mt HE morita pa

TPOCTI

HMOMY, FOM 1)
CTIH . Cnepaidd
poeTRN Macrur

B KaUCyNe ME He umeem TAKOMD. Opr:
b, MOXO0HL oTpocTican, HPHHATH PYKOBOAH-
YCTAHOBACHIH ¢ paBHHTE AL O Mopiostorin  cnepwues
) Decapoda. Eean nercmouurs, XAPAKTEPHLIT  npolece
| BTAFHBAHMS RANCYALL BHYTPL FO/0BKH, KOTOPLIE Mano orpaxaeres
(HIL CTPOEHUN caMol Karncynur, TOTMUTEPECHLIM ¢ CPABHHTE/BHD-
Moplionornueckoi Tousy SPEHHA ORAIKETCH TONLKO OpPHIHHANEHOE
PasBHTHC wancyau y Caridae. BBHAY 910r0 npH onmcar pas-
FHIL KANCY bl 51 vy Kparoi.
VALCYIIPHBE  3epHa, 13 ROTOPBIX  DABBHBACTCS  Kamcyna,
O0EHHOCTH JIerKo wadmonats MRUBLIX criepmaTnaax Paguo-
ridae. 3aeck yie CHOEPMATOHHTAX |-r0 Hnopsaka  bpocawres
B IIa3a Kpynusle Giaectsaume BAKYOJIH, KOTOPHE nepenomisior
TEAO RACTHH, B cnepmatiuax ony HAMHHAIOT MaJ0-NoMany  cam-
BATBCA Mexcay coboif, obpazyn meeronbko KPYIHEIX KATesh, Ko-
TOPHIE B KOHIE KOMLOB CAUBAIOTCH B 0y (puc. 17 b—d). Ha pag-
: it aepua, KOTOPBIE FEeMaTOKCHIMHOM
HpH COOTBETCTRY 0] PACKPACKE OKPAIIMBAIOTCH B WKETTHI LBET,
it MpH MpeisapuTens i 0K Bordeaurot—s wpacnuii. Cru-
BAAACE, aTH aepua 0DpA3YIOT Kancy ‘€110, KOTOpoR Aaunmaer
RAHEE 0TALT Tpexunen o CHepMaTHIL C. 13 ¢). Ha kuskix
Emepmariaax (puc. 17 ¢) aror 18 BHJL Gonsmoi
OaecTamelt wapoonpasuoli kan K MBIl BHIEH,
HPOTOTAAAMATHYCCK O MEPenonKoil, AT HAYHHACT TpH-
HUMATL HHVIO opMy, BRETArHBASCH 1o lnpofgoJeHoi ocy. B casiau
© 9THM TIpOLeccoM 1aMenenna (o SOBAHME ‘TREP/DIT
abosouic, Ko Opis TocTeneno (Gopmupyercs ua
RACYTAPHOIT KaTIL; 310 ACHO B0 1 1
PHC. 13 d—f). Buyrpennee c
B HEKOTOPK FHASX BOKPYE B
ddiero uenrpaisuoro
SHThES, noaymieyka na oce
MPOAR pABREHH 5
APYIux  ciy

COOTBETCTBEHHMM | Wpi

BHYTDI Beeli rcancy b,




acabt
epHAM BechMa
, Kaloi-ni6o npo-

bt (Mo oKe
emoni, 10
BREACASHILIE
MPOMSBOJIL

1 | |

Cay4anx va ceoeil crobo Bl

/ | B APYTUX CIyuanXx He BRUEISTH XuTi
PABHHTETLHOMOP(OSOr HUECKO CTOpORS PAIBHTHE B Kam-
HTHHA [IPeACTABARRTCS BEchMA Hhrepechum, Ma aroro daira
O BHIBECTIH, NTO. caMyID KATIEYJy MEI MoykeM PACCMATPUBATS
HCKMOUHTRALIYIO  0COGeHN0LTS Decapoda, npuofperennyio
yIme, a noToMy HaM He NPUXoJHTCH :J,OHCI{HBﬂTbCﬂ, HET JIH
CHEPMUAX O0BIYHOro THITA O0PAZOBARNHA, FOMOIOCHYRLIX Kancy-

- JIFPHBLIN 3epraM. MowucH0 L0 Gbl, BIPOYEM, NOHCKATL 1 FOMOJIO-

CpeaH Apyrux rpyan Arthropoda, uo s ne AYMEI0, YTODL XUTHH

CMOP EYIIECTBOBATE B KACTKE HapAly co HIYTHKOM.

Kax 51 yowe ovmerin shie, cnepupn Caridae xapaxrepusyworea
CBOEOOPASHBIN DARRHTHEN XUTHHOBOM icyisl, B Tpexunendol

(CHEPMATHIE W 3ilech Kamieyna MPeACTABAACT BMIL WAPooGpasHoro

TYILIPLKA, HO MAT0-M0) Ay (hopma ee uamensaercs, u M KLY TEM
(KK MEPe/nss noaoBHEA eé, NPHASKALTA K oTIeneHHoil Tonkoi
Weiinol npocasilicoii romopie, PACIIHpALTER 1 YIIOWALTCH, 3al-
HAH HOJOBHHE l\"dllt}'ﬂbl CYIKHBAETCS H BuiTArusaercs. Bo B3po-
Caoit Kancyne ona 00 pagyer XHTHHOBRIT Mui, cHAUMH HA XitTH-
HOBOIt wamice, B Koropoii moxoures spo’,

9. BumBojm

Frasusm pesynsraronm nacrosueli riasst seasercs ycratonie-
BHE MOphoaOrHuecKoil opueHTIpo
THBOHOJIOMHOCTE  0b
BACTCH, UTO Kalic)
Hudero odmero ¢ e
Bolt e, M m y
HEIX  HAYUHBIX 10K
BBICTapnanoch. Hukro ue
OOHEAR MouM Y
sehung, Bd. 3), (11;
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A
pu:-l' weiKa conep)iun' npe
ugurpa.ﬂbuoerenaue,axsocTo-
_ COACPIKAWMAA ANCTANBHOE
bHOE Teahle, NpoHaomna GuaOTe-
CKHM DyTeMm nepemeHs JYHKUHH H3

MERECTHHIE HAM 0 CHX (0D CUEPMHK ACCATHHOIMX PAKOB
107KeM oOBenUHNTL 1OoA 0fUIMM HasBauuem spermia vesicu-
(vesiculum-—nyssiperx, Kancyia) H NPOTHBONOCTABHTE HX
co sxryramn, s. flagellifera; B aTux waspanusx sicxHo
TS, UTO PasSIHYME Mexnuly oDOMMM THNAMH CBOAMTCH
[GHOMY PA3BUTHIO XBOCTOBOIO OTHENA.
1 Dbl MBI NIOJKENAMH TOCTABNTG cBoel 3ajaueill BRISCHHTD
welende spermia vesiculifera ua spermia flagellifera, To
)i Hemt Ham norpedosanoch OBl H3YUHTH, € OAHOA CTOPOHEL,
HHO TiaTeabHo cnepmuir Tex rpynn Decapoda, KoTopsie
JABHMTENLHOAHATOMINECKOH TOUKH BpeHKuA HPEeACTARIATA
flmmu, a ¢ apyroii—oGparirecs K Tem Malacostraca, B Ko-
CPARHUTENLHBIE AHATOMBE BHAST BIDKAHIINN POACTBEHHHKOR,
mreneit Decapoda. Ms apyx riasHelitinX 0TA€J0B, Ha ROTO-
pasgennn Decapoda Boac, Natantia coxpausor Doasmee
TRO TIPUMETHBHLIX HPH3HAKOR, H YHKe Mo MEnarnueckoMmy
HKHIHN GOABIIKICTBA OTHOCTUIHKCH CIOIA TpeicTaBuTeNel
a Crout ommie K ofuwemy Kopuio, vem Reptantia. Kak
qHL MOH HAGIIOMEHIS, KACAIOUIMECA CHEPMHEB KpPEBETOK
@, HO NPHCOEIHHAA CIOAa AaiHble, MMEOUecs B JHTepa-
[ BIHM, MTO JIBYM IJIABHEIM TI0APASACIEHIAM Decapoda
BYIOT M HBa Thna spermia vesiculifera; npHTOM YK€ THN

7
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M, HIoTE,
0eo0enHoeTH
s, 1868).
uphausia
Th, Hayue-
WO hopme
HEuesHope-
a. [oaromy,

- : ¥ T..Q' o
OTEpsITL CBOMH

rpyrne Rep-
e MeiLy wieit-
BiyKHoe 3HAuC-

45 Mopihoso-
X AYMATH, MTO S, cepha-
[IpOHSOLLAK ot s, deracanta, TPHYEM 0T POCTIGH, YKpenien-
HTOXOIADANLHEIR HHEAX, HOCTENeHHD nepeuwns us obna-
Ki B 0DJ14CTh TOI0BIH.
APAKTEPA OTPOCTKOB, B OCHORY HaaccHbuiatyn cuep-
- Reptantia mbl Mowesm nonoyirs BIAMMHOC OTHOUfEHHE OT)e-
| CHEPMHA. 37ech Mbl TAIOKe paznuiaes ABA THOA: cHEpMuii co
Y10l Kancyioif, s. contracta, y KOTOPLIX KANCyna BrsuyTa
PO, oTieasiomeccs wefinoii npocaoliKoi, npuyen peck Crep-
it uaeer mosromy (OPMY HIAPA ¢ OTPOCTICAMM, it 5. ereécta, y Ko-
TOPBIX I'OJI0BKA, UIEliKa W Kamcyna BTAHYTEE 00 npamoilt Jusnn
CHO 000CODIEHHI, DTH 182 THNA TAKKe PACTIPe/eIe sl PARNILIG
JAuBaemMeM  Opepronom.. € onuoit CTOPOHEL,
recta Mul HAXOANM B oTenax Paguridea (Eupagurus, Pagurus,
Galatheidea (Galathea, Munida, Porcellana o ["pod-
¥); € ApYToii Croponel, §. contracta, K KOTOPHINM OTHOCHATCH nee
cephalacantha, XaPAKTEPHEL, a1na Loricata
(Seylarus, Palinurug), aas Thalassinide bia, Callianassa)
LA CIHHCTBEHHOID | YUYCHHOI'O B aTom OTHOLIEHHH Npeler 1TE
1 Nephropsidea, nma peusior
Koropuit ua apyx tumno
HTaTbeA  Oomee npumuT
KOHEYHO, TPH3INATL M
PACTIOIONCEHIID OT 105
MK s. anacantha kpeserox. M Tax 3
30 bul coMHenuit, ecan Gul pe pacnpe; T 1
CTEMaTiyeckim rpynnam. eso s
CHHTAOTeA Oonee mo;

MOFET
TBCHHeE,
KOTOpHE 1o
y PABHO KaK
JAd-
D CH-
eidea

 dnan—mes.




O7IHHECTR

0 TOJIbI

CPABRUTENLHON LUTOMOIHH M
RAMIT 1 CTABHTE 1€ 3e sanaum,

MHI. Veranasiupas FOMOJIOTHIO  KANCYISIPHONO  OTAeNa 5.
ulifera co wryrHKom 5. flagellifera, mer nom Tem 7e cambin

KUK AHATOM, CONOCTARMAIOMIGE MIRBHMIC KHTa © PYKOH ue-

4 M Kpoaom nruust. [Mposons PASIHYHE MeXKAY 1elinbIMu

aMu s. deracantha u roJosubin s. s, cephalacantha, mu j1o-

1M, HTO 9TO DPraLl He FOMO0rHYHEe, 4 ANATOPHYHEE, KAK

A ITHUR, OTepoIaKTHI 1 JIETYNEH MBIUIH; M, KAK B nocei-
dyaae, ¥ s cnepmues Decapoda mu BHACIH, 4TO B OCHOBE
PAHOB TONLKO AWANOIHUHBIX AT FOMOJOCHYHbIE CTPYKTYPhI:
XOHADWILHBIE HHTH B NEPBOM CAYHAE [ CKEAST NEPeANHX KO-
HEYHOCTEIH BO BTOpoM. Haroser, Mut YORIMIHCE B TOM, Y4TO MBI MOMKEM
BOCHONLIOBATHCA [TAHHLIMK 10 CPABHUTENLHON  LHTONO0NHY BN}
AHOBNEHHs Ii.ll‘.[:.llJI‘Eli 3d C HEMEHBLIHM npag KiK BblﬁpHE s
LIEJIH CpﬂBH’IfTEJ’II-;I!}-’!O anaToMmri moboro Praua; RocTarny-

HO 0RHOrO msyuehus cnepmirer Dromiidea u Paguridea, utods
YDEAUTBES, UTO CO cTOpousl Muass-3upapaca o rpyioi owub-
KO coemnmuimy orn HBONOCTABHE ¢e Magc-
rurd # Brachyura. 3 (PAKTE AOKAZBIBAIOT, KK MHE KaKeTcs,
BHOJHE  VOCAMTEABHD  OWINGOUHOCTL  HEPEAKo  BLICKAZHIBACMOrO
IR, BYATO HMTONOTHS HE MOMET ©TaTh CPABHUTENLHOMOP-

AETa e ostorHyecKoii Haykoli.

HAIO 5. Con- F'mamsa 2
KO BEIBO/LHTh
: BHODHINYECKARA
' pASBUTHA CTEP-

yepTax, v 5 gpcnﬁ 1. Berynurensubie 3amedanns
JAanbHelme

cpaBHuTent:

Decapoda B

HO GO MA0

Copepranne nacroaweli raass GHN0 Hameue: Yie B Mmpein-
‘enoBun. [lepsuii sonpoc, npeerasmtowmics Guonory, KoToph
HBETAETCS IPHMEHHTD I¢ WKH3HN IKNeTKI (hHaneck IKOHE, @




eHIe B Oueip
0P SHBISETCH

TPHMEPON
acTerHil. Ecan

MOTYT ObiTh
C/IU HX OCRO-

STACTOMEPH
‘PAHEHHN [ap-
Jas muorsx
ETICAMH, MMEIOT

0K HPOTOIIAANE
SNUTENNANBHON
[HO Zameuaem, Wto
pMy cdhepinieckoil
uMeer cdiepue-
STH BHYTPH Apyroi
pexra (Albrecht,
BIIDKAS 11X Nepay
YECKYI0 1Kall-

I
BEHHO uMesa crporo cipepye
a4 HE HCNBITWBANA 0XHOCTOPOHHIX Jup e cTopy
IKAIOLIEH NIPOTONNAIMKE; & 910 GEI0. G HEHGOERNO, ecom (ol
ONAdSMA  00aa% 1 PMACTHIHOCT IO 1 COLPOTHBAANACE 13-
HID hopMEE eean Rakyoan AP CBOEM PAIPACTAHNH Cramey-
C TMECHHIKAMI WIH ¢ apyriyg TEEPULIMI TEMaMl, To oRa
IRET OCTapaThen cdiepunecicoil, B rom JRCIEPUMEHTE MBI HMEeM
AMOIE TYTh [1J151 TOra, wrobn) YOBIUTLCA, 4TO NpoTOnaassa s jan-
CIYHAE HAXOANTCA B 3Kiclcom ALTPETATHOM  cOCTOsHIN Y,
CBCHHBIM 0DPAZOM M yOemuaemen JLOM, HADMIOLAA B Cambie
HOODPASHBIX KIeTkax BAKY O cifjepruec koii HopMet.
AKHM 00pazom, pan thaxros YOCHIALT HAC, WTO BO MHOTHX ciy-
MAAX KA NPOTOMAazMa (moapasaymesas noq arum TEPMHHOM Belije-
O IGIETOMHOrO TeNa), TAK M KAPHONAAAMA HAXOARTCS B AKHIICOM
ATTPEraTHOM cocTostnuy. Ho, ¢ APYIOii CTOPOMEL, He Metee oflLmu
AL KAETOK CACLYET HpHanath HEROTOPhE XapakTepHLe ocoben-
HOCTH TREpiRX Bewecrn. Hpome wierox 1&poohpasHbiX HAH Mo-
PYIWHX IpHIATE Wapoofpasnyo dop MBI BCTPEYAEM HEMaN0
AKX, KOTOPRIE HMEIOT HOCTOANMYIO, HITOL L UPEIBRIMAHNO CAOKHYIO
HOPMY BHE 3ABHCHMOCTH OT AaBACHHA CO CTOPOHLI APYTHX KIETOK.
Haubosee npocroii cayuaii mu Hye X PACTHTENBHBIX,
CHABDKEHHRIX TBEPAoIt ohomouKoii Ha KACTYATICH, H 3TOT ChyHai M
AHAUHSHPYEM BHUMATE b
TunudHas pactuTenban Kierka, HANPUMEp KJETKA KaKoii-1Hbo
MOPCKOI Botopocam, 1 COBEPIICHHO OTIPERLJIEHHYIO (opMy,
TOMONHUM, OPMY WHAMHAPa WK pHaMe. Ha puc. 22 b naol
DAHA M3 TAKUX KIETOK NPH paccaa
HAX—B Mopckoit noge. Ml BHANM o
BAKPYTIICHHBIME YTAAMH—TI0] 1
Gonvinas saxyonn. Co
1 Kpome nier
Enyualt oopasosaiins
ApYran nndyanpita)
n_p_::nxn)mr Clay, pe.
fIORAR B npoTonnaamy, Cps




e, 226 noka-
HE B HOPMa.ib-

YIRACHHOE Co-

. 13 HA0LITKA

HCEro B 3aKpyr-
DI KIeTKy B pas-
I HE MOPYT Bbl-
TLTAAMAT HIECKYI0
elie GoJee

: CROMETBA MILLKo
0hl, 10 OKA3LBACTCR 3AKNIONEHHOH B BAMKHY LI
! CHIH COCYIL M3 THEPHOFO BewlecTnd, Caeayer, nnpouen,
HTh, 9TO C TEOPETHYECKOH TowiH SPEHUA Her HEODXOAHMOCTH,
Cocy, npHaatouuh hopay scnakolt Kanse, Gur SUMKHYT Co
poit. [Liato mokasan, yro Moo NPHAABATE KON Kanne
BUINAINO pasnooDpazuble QOpMBI, €CTH NOABEIINBATL €6 K Tem
HA MHBM (DUCYPRAM #3 cMAuHBAEMON MOLLIKOCTEIO TIPOBOJIOKH.
OABEIHBAN KAIUIO HA KOJALUO, MOJAYYaeM 00nee Wil MeHee Bhi
NYKAYIO THHSY; HATEBAS WA KAILLO IRa KOALIE, HONYHAEM LHAMHLD
MAR—IPH PASIBHFAHHH KOMCU—(0PMY HECONHBX YACOR: MIMHHbIE
TOHKHE  LHHAHHAPBI—IKUIKHE  HHTH—MOHe TO/IYYHTh, HAIHBAN
HHIKOCTL B COUPAJib © HACTHIMK 0G0pOTaMI: LPH XOPOLIEM CMANH-
(BAHMM, T, €. [PH IOCTATOYHG CHABHOM CHEMIEHIN MEHILY [AHHEM
(TBED{LIM TETOM M @HHOI JKHIAKOCTLIO BOKpYT TEEPAOH HUTH, Bo3-
HHEAET IHIHHADHYECKAH yUAKan ofonouia u t. 1. Kpuensny no-
EPXHOCTH JKMAKOCTH MOMKHO BRIMHCISTE 115 Kas/L0r0 CAYHas MaTe-
MHECKH TOYHO.
H-‘.-lCKO."IbI{O MHE HIBECTHO, M0 » 5 € HHKTO He NpHMeHsn
£ AoeTaATOY oI onpe; IHHBIX DKCIEPHMEHTOR
AATo AnA 00 : ME 1y TEM CoeluHeHHe
JRHIKOH NPOTOMIA3MEL ¢ TBEPABINI PopMATHBHEMY 0BPAZ0BANHAMK
HMPESBEIUAIIHO IHPOKD pachp. HO B 0COGCHHOCTH B FKUBOTHRIX
ICISTIKAX, AUIMIEHHEIX THOKYHOT 10 TOK TBepoii
0fionouki. HMMenno npucyTeTBUEM TAKHX-T0 NPUNHIIINK ¢ NOBEPX-
HOCTH K KHMIKOH OPOTONJASME WM 3aK08eHHbIX BHYTPH HEe
TBEPABIX HuTeil, cereil M np. 0 Phit DoJbweil YacTh TpyAHD
OTKPLIThL, He npuferas K cn
KAk 51 moctapawck  noxas
0pMa JuBoTHOR  KIeTKH umm ee

iCm,
e 20, 1903; ua




YHOCTh, KaK Gbi oA
TEED/LIN TEI0M;

HUCTOH», H 3T0T
K KAK OH YEAzbl-

AHCHOCTH : Jns

3 TEABID K 1HTes
Physiologie, a Tuoxe
der Gewebe, v 8.

{CT HMETh OTIPEEneHnyio
YERH € OSTPUIMI 1Kpasimy
MOZKHO paspesath wa kycku, wo ¢ TYIRIMH 3aKpyT-
i B TOCHenues cayude et myees, OUEBHAHO,
“MIIEHUEM MHAKOCTH  mpnusiTL cieputeckyio hopumy—
MICHHEM, [KO0TOPOR CACPIKMBARTCH 318Ch Caabo BBIDAYKEHHEIMK
PARIMH. CBOBCTBAMK JKesna,
‘Bamay ckusanmoro kasanock o ECTECTRENHBIM BMECTO Toro,
TOBB! OTBICKIBATL B K/eTie TBCPILIE i SKHAKHE 4acTH, nipocro
HNPUSHATE, 4T0 NPOTOILTAZMA HMEWOLLIX onpegenennyio Qopmy Kie-
QIS COCTOUT U3 IK0JIN0MILOR B ¢TI Kea. Ho Tacoe petetine Gumo
Bt COBCPUICHHO HeNPARMALHAIM, HEHAYYHLIM; 01O HIUEI0 HE 00%b-
CHHIIO DB HAM, TaK Kak MB 10 CHX 110 P HE MOJKEM BIIONHE 0O B~
HUTL W YAUBHTENBHEE cROfCTBY Wena, A TO, 4TO MBI 3HAEM JI0 CHX
{10 B BTOM OTHOWEH UM, NPHEOIMT HAC 1t SUAKMOUEHIIO, HTO NPUYHHA
ITPOMEXCY TOUHLIX CROHCTR 31e/14 Ta 3ie camasn, KOTOPYID MBI YCTAHAR-
JIHBAEM /U151 JKMBOIO BEWECTRA, A5 wiericn. en TPEACTABAACT
“€0000i e oaHopoLHoe BEIECTEO, d CMECh ABYX dag: TBepnoii iy~
‘Kol
Oﬁpaaonamm HEIIA M3 Cosa BIEPBRLIE Wi LT TIO0 MHEPOCKO-
oM Brounis (Biitschli, 1896), koropuii nokazan, o 1Py 370M 000-
CODJTHETCS TBEPALI suercTnlli cicener, 2DAEPIKUMOR AUeeIc
OCTACTES semaicum. 1
£nocob o0pasopanins i
MaTh B BHje 3epen, 1 :
Boit u ofpasyior . Capii Busiciy
03 criocona oGpa A TEEPAOID CKENETE ¥

OT KOHLENTpaLin Mo
HETOrD CcKenpra,

Flpu nperpamenyn cona g 3 RABHCHMOCTI OT BHEIIHI
JIOBHIl M KoHUCTH [eT BRITALAT TBCPIOM BHIE T

P Paerpop an o 3 HEH ! THCDABIMH
UAMM—ans mae e um




so.n;oﬁ MoaroMy
0 FRHIKOCTHIO

. ae
PACTBOPH Mepevic-

- KOTOPBIE MBI WAXOAMM B TaGAMILE ae
yerapeau. Tlph nosoly Kpuocionn-

It OUPEALIEHUA BAEKTPONDOBOARLCTH  YIATIOCH

m wudpet Gosee TouHne, a AClylUEHHE, YTO PACTBOPEL,
OJIEE KPENKHE, 4YeM HIOCMOTHYECKHE, TAIGKE MIOCMOTHUHSL

- co00l, W TEOPETHUYECKM HENpPABWILHO, B OCOBEHHOCTH MO
BHMIO K PUCTBOPAM 9eKTPONTOR. K Ccoatenno, ouaxo,
d A TIPOMABOAHA CBOH IKCTIepHMeHTHL (3uMolt 1902/03 rona),
MOI' FOJIBIOBATLCA TabAHUAMN B NpeBocXoinoil Kukre Tam-
epa ', KoTopas B HACTOALIEE BpeMs J0JpKHA GBITH HACTOABHOM

upr BEAKHX SKEnepHMENTaX TooiHoro poia. Jlo mosprenus o

BET HTOH KHHIH HOBElME Janisie 1o Guanueckoil xumuy DLy pas-
POCAHBI IO PAIHBIM CHELHABHBIM HARAHUAM, KOTOPHIE COBEPHIEHH)
AOCTYIHEL 11 300J10ra, PADOTAOMEro Ha HPHMOPCKON CTanim.
M, KOHEHHO, 1IPH TAKHX YCHOBHAX paboThl Elle MEHEee MOWKHO Tpe-
BATH, “r00b 30000 CaM OfPeAenAn BIEKTPONPOBOAHOCTE HIM
MKY 3aMepaaHiA pacTBopon. 4
0’1‘1\15'{&}1 YCTAPEAOCTh TEX JAOHHBIX, KOTOPEIMH H N0JL30BAICAH,

i, DIHAKD, HE AYMAI0, YT0Bs 910 0OCTOSTENLCTRD OTPARHIOCE CKO b=

Ko-nmbo CYLIECTBEHHO HA HOJYUCHHBIX HIDKE Pe3yabTardx, TaK

. BTH HETOYHOCTH JIEMKAT B Npejenax NOTPeliHOCTH ONWTa; HE
LTPEMACH K H’nnm![cll B HAHHOM CAYMae TOMHOCTH, 5l HAMEPERHO U3
NHeen  pe- (Dpi : THHALIBAA 00bLIKHOBEHHD BTOPYH [LECATHYHYID
UHPPY, 4 YyKazaHHEE HETOTHOCTH Je (PpH3a PeiKo NEpexofdT 3a
neps:ﬂu HECATHYHYIO umppy 3

wJoHam  bur ge otischer Dru I huﬁnlrhru in den
iZinizchen W 3 0, W 1‘. ) T IME.
% 1,019, pac Ta0p KNO, no ) 5 (M3 1 Tabanua Ha
87) ameer 4 (nonay | aame \E 314, TIo JanmLm

'!_.pro e apropa (Hambu

axogmm ansn 0,53 pacTBopa
1,019 pacteopy KNO,—0,5 ; By
aonpasen s waocmoriaioro 1,01 h ; . ‘Ilipl"i..!uli-
'85—0,8377 W . n. [nst TPOCTHHEOROrO Cax M Raoult




HHOC ITpeBpawienye criep-

WAPK! BHAHO elife fcHop npu

CIH DOKOBLIX HI00Paice-

:epaies (pue. 23 Crpasa).,

~ [lpu atoM Mbt moenm YCTAHOBHT

: BRCHBH harr: no mepe YHo-

PAMHBANNS OTPOCTOB Ciepmuit Bme-

€TO0 TOrO, 4ToOH CORPAUATHES, yoe-

- MHBACTCH B of'beMe, kueria, Tai

BdTh, PAZILYBACTCA B 1ap, n pHYem

OCTKH Brarusaores, [pn gans-

LIEM YMEHBLEH KORIEHTPaMiI

BOPA  HIAPOOOpazEHLIE  CepMum

VBHIOTCA eiile Do/1ee U Aonaiores,

He cnepyer arh, WO ECHH

MLl DACCMATPHBAEM CLEPMUM 13 re-

gptaculum seminis, nosencasuero
KK Hrpaer
DOJEE TOUHBX

AARAOT I HAHBKAY

HI HUX 0KRA3LIBA (€ It pHE.
23 d, apyrue—x pi {. Ho npo-
EMATPUENS HA OpENApaTe B oK i

=1

i Lt €
b ¥ i )
GBEr0 npefunanis B G TAnUEpHiE.




EHID yerpanseresn, Ho pa TOro 4robsl y u
HHICID ITpeyReuensory npejcranicina o HECORE|
M ' OItHO 00CTOSTEABCTE0. Korga 51 Henb-
CTBIE p a MgS0,, a1 G YAMBIEH PEaHM YK iToHe
[ DAGMIEEMNIX peayibTaTos: PACTREOD, KoTopii A 1o ne
S UITUTT HIOCMOTHUHBIM ¢ 20, KND,, JABAT KaPTHERL phe,

] BMECTO orkutaemuix 23 d, Taic kai a1n OLLI0 B Hauane Mokx.
HITEILHLIX DKCTepuMenToR, 10, NOPDIeHHBIE aTiM oTeTyme-
AyMai DbuIo 0TKA3ATECH OT el TEOPHK M 2aKMOuNTE,
iEmenenne dopmu CHEPMIS 3ABHCHT He TOJbKO oT (hH3HKo~
TECKHX, HO M 0T MUCTO XHMHUCCKHX HPHYHH MM LKe sin-
A CHOMHBIM  (JHBHOIOTHICCKHM  aKTOM. Oxmaxo wejopaay-
HE PAFBACHHIIOCL: 0KA34/10Ch, UT0 NP BBIYHCIIRHHU 51 HE IPHIAT

010 Benjecrs, B0 BHUMANHE RPUETALIH3ALHONHO| BOBE MgS0, n worpa a1 auec
HHO BTH n8e STYNONPABKY, PE3YIBTATH MOAYMHIHCH COMTACHbIE ¢ OFHAACMBIMH,
Boobwe g HONATAI0, YTO 11PH DTOM METORE MOKHO AOCTUIHYTh
GUEHE BHICOKOH TOUHOCTH, CC/IM CTARHTH OHBITEL ¢ ocobeHnoit Tina-
AGHOCTBIO W HABmonaTL 3a MSMEHEHHEM OJHOTO Ccrepmus,
Jaa muorux PACTBOPOB, B ocofeHHoCTH OUPravnyeckux, onpe-
JENEHHE & 110 KPHOCKOITHTe COMY METOILY BECH "TPYAHHTENBHO,
IH He HEBUIMOIMCHO, YTO MOMKET OKAS: BCA TAKME UMEKHIHM MECTD
OTHOIEHHIO K QHPEIEAEHHI0 DACKTPONIPOBOAHOCTH. B TaKux ¢
X LJTST YCTAHOBCHHST MOJIEKY TPHOTO BECH BELECTBA HPUX0IHTCSH
UHPERASATE HIOCMOTHYHOCTL © ACTEOPOB C PACTHOPAMMK APYIHX
BEILECTB 1111 IO METOY 216 Ppuza, npu H30CMOTHYHBIMY IPH3HA-
0resn PACTROPLL, KOTOPKIE BLIZLBAIOT IEPBHIE MPHAHAKH 11TA3MO
CRAHHBIX PACTHT
HANIHACT OICTABATEL 0T DOOIOUKH: WIH e 1o METON !
PbE e 'b Hit KPACHEL
i ‘ ) pasbaBACHEbIE
CTOMEKD, 4TD B HUX Hosk f pacKku or
BRCTYOAIMErD 13 IKPOBAHBIX TEMNelr, remornofiHa, MpPH3IHAIOTCA
HBOCMOTHYHBIM.
Ao araw, w9To Ha Ky, € HmH LBY-
A OCMOTHUECKKMH METOLAME of peleJe-

2 g
Opeaiisanin wcaener 5




HTb 3TO Hop-
_Mopekoit Boaw

Tigpecraner

0 8BLIHYKIEH-
0% COCTOSIHKHE
€O CrepmuAMit
MOAREA, T, €.
CHCHMAROILeiost
Inachus npaso
PYTHX  Cayuan
M Tp.) OH BHIRH
Sl PACCMOTPUM
KOHIEHTPUPO-
PEEKO BRICTY-
POTHROTIOJIOHHOCTD
arenanBaeTes
THITAET 1 HeMy
BC fe1craHe
LHHYI0 MOPCIKYI0

BHH passeneruolt mopoiol BOAB Wit 1pyrix pung.
OPOB MpoHexoLHT OIBITH-TaKH 1o 318 ¢ i
ICIETOK. Bona exoaynr uagne BHYT
TMOAYHIpoHnIAeNy 10 0807109y 115 10
OTHUECKOE PaBHoBeCHe, TOTAA KAk pacy

BOPEHHEIE BHYTDH Benge.
HE MoryT. Cnencrgiew
» & CTAJI0 GBITE, H pacry-

0 PH 3TOM BO3HHIKAET BHYTPEHHUH Typ-

- H3OBITOK BHYTpeHHer OCMOTHYECKOrD danney Hag
Ipeofonee AUCTHYHOCTH TEEPAOTD CKe-

HOIO COCTOR M B BLIHYIKTeH-

TYProp, Touwo Tak e waic g Cayuae pacri-

CACIBICTCA N0 NOBepXHoCTH:

PEMHTCH NPT LU poolipasnyio

EPOOro crentera NMPOHCXOANT ocobenio

BHO B Tex Mecrax, rue PAANYC KPHBHAHE HAHMEHBIWMH Moy
ME—IKAK B MmecTay NPHICPEnaens OTPOCTROB—imeer OTPHLLA-

TEARHYI0 Beanuuny. IMoromy-1o o mepe YMEHBIEHMST  0CMOTH Y-

CKOTO JaBIeHIs CH; YHH, & crano Gurh, no Mepe pasbyx:

KAETKH o yeenmge s €¢  BHYTperuerq Typropa (1),

ETKH BCe Gojee 1 Gonee pHOIHH K wapoof
I% KNO,,,K{ & cnepmuii Nnperpawaercn g wap, wualsTok

CKOIo | HUA HAT BHEUHMM (Y aoxoaur
i} AR BHIBELCH S

] g AHHA B BRHYHeHHOE,

poobpasnoe. Tlpn Haennn cuant T npouc
nocTenennoe 3 dps {4 OH He pa3opBeTe

HE MOMET I
SIIETA, KOTOPHE pPanbLile
(YT Teleph ¢/1e P

MECTC obpazyiores s

HHOCAR v Inachus (pi

Eers vano otierost

HeHNe, npasiiLig







nepmiit Dromia vulgaris » pacreopax KNO; pasmuimol kpenocti
8% b3 o—2%; d—1,0%; e—1,25%.

! HE BTATHBAHME, @ JiMIIL BECLMA XapaKTEpPHDE MAMENEHUE
OTPOCTKOB: HA KONLE Kauaoro ms wux obpasyercs OyJaBoBRjiHOE
(YTHE, M BECh CHEPMMH HPMHMMART BMA KANIM, HA KoTopoil Ha-
BHEI TPH JIDYIMX ManeHLRUX Kaan (puc. 26 d). OuesHino, 4o

E NOABOAACT 30ECk IRHUAKOI TPOTONAA3ME CBEPHYTHCH B ULHY

Y10 KQlio W oHa pashHBAETCA HA HETHIPE. QNACTHUHOCTE H

M EAIYUAR, OIHAKO, IOBOLHO COBEPIIEHHA; CHEPMHR, NODRIBAR-

B 0,5%, KNO;, (pie. 26 d), 10 MEPEHECEHHN B MOPCKYIO BOAY

+ Mojnsa gol(ll:b CyHagm yKasate pa o f opyy pnan Jlabie

bbe, 1903), ncenenosanumit cuepmun Decapoda, He obpaman BHAMANMA
AHHEHMOCT HX (opMbl 0T oeMoTHUECKoTO fannennd. Jlalite onucueaer
Ape HopMsl CHCPMHCB—IBNUPENNLE N AMIPEHNNE, T. £, CHEPMHH

M ocnepann, ndmeniue aapa. MpacmaTprsasncs 1 pucyuram, ua
IHM lm-::lr'mm Ml 1|’ AEMC satiipennses coepsmun Jlaboe
rophie BTAHYTH. et
ILX CHepMHes

(yCHUH HHE
B oT FaROre peakoro




27. Coepmuii Eupagurus prideauxii g pacroopax  KMNO, paamuanoi
KPEnoeTi.

HOBE Kay<aoro WeiHoro OTPOCTKA JEKUT TEEPIAS HUTD (HIH IYHOK
iﬂm‘ep’!). DALTAST HMAKOH nprrrurl mm‘i Tdh 4 III!L."IL'T,HHH npu

HTH CIHTLCS B odny OoJ
{51, TO OHA pacTajaercs Ha pul Ma.
SIIETHOM HHTH. DTHM TAIGKE AOCTHIACTER vnummuum uom.pww
TH, BRIZBATH KOTOPOE CTPEMHTCH NOBBICHBIMHICSA TYProp KICTKH.
mnoaicls He - Eme uante, oapaxo, 4eMm TAKOE HAHMBBIBAHNE HHILKHX Kanenex:
Ka cpasy pag- Ha ereel ' i, MEL 3aMe L PUIHITAHHE K FOTOBKE
TOFAA HIKAKOE <pe it HuTH, A4 C PASAYTEIM KOHIOM, KAK IT0 BHLHO Hil
: ! eil M3MeHHBILMNC Al e a7 d;
He BoceTanaRINBALTCS [1PK 1‘mpenuce|m|rcnr_
- Yro Kacaercst Kal
i [eHHH 0CMO-
b HACTO TIPO-




! Kedera i

HUST BOIK BHYTPL Kagr-

EM BRIXOAN M3 Kuerii

OACKYT 1 HoHoB. Knericy

Bt ces,  kax TPOABIPsIBIeH-

BIPL, OTOPLIA Wenbas ga-

Hro 6B0 Gm, ey bl npo-

AN OKazaacy Uponnuaemoii

JUIA BELUECTS, PacTBopenmpx
pysatomeli epene? B srom cay-
Tiponzonio Hpl obpaTHoe: mo-

JI6 M HOHB! 13 Ha PYMHOI cpen

ai OB npouHKaTL nocTenenyy

Pb KACTIKH, VpaBHOBemups 5 lla-

He HaRHe. Mano-nomany pee
OTHYECKOE ftaBaclute, Bhizpipae-
PACTBAPCHHLIMIL B npoToIinasme
ECTRAMM, 170 KOTOPRX 060/101KA
CHENPOHMIAeM, oKasaiocs bl Y-
H3BBITIOM. BHYTPeHIEro Adme-

I3 HaILBHCUWHIM, T. . Typropom T

- 3101 Bropoit cayyail aeiicrenrensun
- HEpeako OCyWeCTRAsIETCH H BhH36I-
BACT NOCTeMenipe pazysanne ciep-
MESL B TaKHX pacTsopax, KOTOpEIE,
BYAYNE  M30CMOTHULL ¢ MOpEKOiE

4 10,28, Coepmudi Galnthea sgam-
O, TIEPROMAYANLHO He 1 ifera 8 ruOOTOMMuECKNX pa-

e

HTO A TOrD

5 NpoRMIAena  au

PoTonnasma Bele-

CIBA, HyWwHO ( Th CHEPMMH B
PECTROPE aroro nenge 3, HIOCMOTHYH
Merevennn HEKOTOPOrD Bpemens e npol

dopmet cnepmina, o oo T, uro
BaeTCH nporor 10 CITH JKe: criepa

m'f_aum, HPoTONIasm :




TPy 11po-
ShMA DT
IpeRpaleHis
YHKOB TIPeD-
KOTOpHIE

spaenue,

nocae cyT

5. HE 0AHA, & HECKOJLKO 0CMOTHYECIKHX

PYT 0T APYTa PA3ndiHBIML 00YTIROHU-

it Jas romuepnra Bee aTH 00OJI0YKH OKA-

IPOHMLIACMEIMH, HO 110 OTHOLIEHMIO 1 TPOCTHHKOBOMY

apy oDHAPY/KHBAETCH DANMNNE: NPOTOTIAAIMA WEHKH AR HEFO
DOHMLECN A, & KAPHOIIIAZNA TOJIOBKH HENPOHHUAENA; NOTOMY-TO
mielfike HasMBacTes Balyo SKAY TEM KAK IOJIOBIG COBCEM HE

PASDYXAET W €e OTPOCTKH OCTAIOTCH BLITAHYTHIMH.

@ TOg/IeHee BpeMsl ¢ BOIPOCY O NPOHULAERMOCTH NPOTOHIASME!
!cL, B ocobeHH
, UTO MPHCYTCTBHE HOHOB
010 POMA MEHIAET HOHAM JADYTOTO pu;m TIPOHHKATE B KIETKY.
mperaaralo criepmui Decapoda Kar | i}
ACADBAHKI B 9TOM HApan!
ECTBa B MPOTONAZMY




]
AT, ecny Mop-
POBHBIM CTCKLI-

- MOPCRYI BO,
H,OH; 2,89
] KaCoHaUr-
CAXdp; Mopckyio
Md M HEKOTOpRIX

X PeayLTATOR:
H, XJIOPHCTOM KA k-
MHIT 00Ty 0KA3LRA-

CROMY CTBIHIO pacrs
HitH AAT1A Mire, B oco 1 st
» Mauepauun g G000 (qunos
BUpYrux TEPEVHCIEKELIX Mioiy WM

: HTEDECHBIE KaPTHITE,

CEPEHPOBIE CKener MOABEPraeTes no Gosbiueli HACTH
M DOILWOMY  pazpywenmn, i MOTOMY  u3yuenpe KoHcep-
HOI'D M OKpatmennoro MaTepHana He faer HuKarkux peayJip-

JIBKO H4 npenaparax, hurcuposannnx pa NOKPOBHLIX cTerknax
H OCMHEBOH Kucnotit i OKpALICH L 2010TOM—MY piBbLI-
CAOTOH, Moo HHOTZA nonyunty HHTEPECHBIE KapTiHk.
» . £

Mt navmenm ¢ OITHCARHSA TBEPLOrD cieneTa cnepmus Eupagurus
rideauxii, a saren CAEIaeM obimH ovepic CTPOEHMA cKedera ro-
JOBKH, weiikn ¢ e OTPOCTIKAMH 1 Kalleynn ¢ HEHTPATLHBIMY

TEABLAMH Y ApyTiX ops.

Tonoska Chepmus Eupagurus NPEACTABAACT coboit AAHHHYIO
TPEXTPARHYIO IPHAMY, coierika CKPYHEHHYI0 BUHTO0BPASHO 110 JLmi-
HOH ocK (puc. 30). Broae rpaseli npusys HAVT TPH IpojonsHex
BOJIOKHA, KOTOpLE 51 OyIy HABWBATE N PHAHONATLHBME 0Dpyuany.

Y STHMH BOJOKHAME HATAHY 5 HHTH, 0DOPUTH

TOpoii newar &

Pue. 30 uzoipa
famaKo cosnanaer ¢ v

Penapare. Yaue, oy
HAJIBHbIC OB py i, 1)
noMetmalorey g
KPEIIeHns wefinux orpo

EHCTBHTE MO TPy, a He ee. Toun

HEHHE, HEe HECKoNLKO JH CITHPAILHBIX HITEI YEPEAYIOTCH C20HMK
ATaMH.

Mut mosen NPUTOTOBHTE HE DpO » ONHCAHHOTO




h
Pue. 31, Munida rugosa.

APEARIR CTHED MR
oft Boe.

AR OF CPANI K Ppani. TPYAHD YI0BHTE, HANPHYED, CTPOEHHE CREeT]

- Bapesos crepyit Munida rugosa (pue. 31 ¢). B naockoctit mexay

5t rpakm'.u HANPABIEHHE BOAOKOH NMOYTH NPOAOALHDE, a4 ¥

rpaHeii—noary nonepeuroe. Taxoe ye MpoaoJLHOE HATPaB-

HE BONOKOH Mbl BHANM B FO10BKE MoJ0Aoro criepmus (puc. 31 8).

PEX0is K eule Doee panieli cragus (puc. 31 ), Mut yoesiaem-

NTO B OCHOBE CI(e/IeTd TOM0NIKH I 3AECh JIEKHT 04HA CIIHPAILHAS

[by O0DOPOTHL KOTOPOil NEPBOHAYANLHO JEKAT B M0OMEPetHbX

Ch H3 TBEPANX el : ! ) oW T

¢ SRMIKOCTH, KO- o _C}rlllECTlil_lBaluli: B POJIOBKE TPEX MEPHIHOHANLHE nnp)-'lie.u pl-
TaaMbl KJIETOYHORO ey AHHBAETCH HHOrAa plll_i:l
1 BHHA B HA - , M roaoBid. B oewme Do

NS ! NP AOHIKEHUE BHYTE
OSIHIH, TAK HE ;
mopchuﬂ BOAG HT. I.), BeCh CKel

BIE BOJOKHA Pa
MHATUNS ReTiH

8




OJ0BHEN o,

L condyliata. { Inay
HH 8 Goslee KORLEHTPHPOBAHBIX
CCACTHUIX  cnmpaneii. _ﬁ% STH cnn ¥
allepaniu. Ha pue. 23 h (CTp. 111) ugofipasien
Kasiuih 3 waca g 79 Faniepune. Fangepun

Ph KAETIH, Gaaroraps HEMY T—wuabhiror YTpEHHe
: HAl BHEIHYM—n0BRICH Y, 3 CIepMHI pasiy.ics B uap,
AN Tiph 1 OTPOCTKOB B AByx Mecrax OTCIOYHIN; TaM e, rie ouy

ero Typ- ; ; Ch, MBI BHAUM VroTyGneyus:
0

CAUMEH R Chmpams B atnx
Apenarcrayior PABIYBANMIO criepyus,

AHHOE CTPOCHNE CKeleTs PONOBHBIX 0TpocTROR CTOMT, TIOBH-
A B CBASH © pacrampmocteio HX M € CORepmeHeT noM
JRACTHUHOCTH, B Tex CIIEPMUESAX, 9Aa¢THYHOCTL OTPOCTKOB KOTOpPLIX
£E COBEPUICHNR, CKeNeT orpocrios 1 DEH HHAuE. B ochope
0F0 OTPOCTRA Aesar 1,2 yuu HECKOILKO cicbierhbix el
OTOPEIE  MHOrA HEPERPYYHBAOTES Meskiy coboil, HO npasys.
HHpaILl He o6paayror (Maja verrucosa, puc. 18 [y e1p. 83).
Buewnan thopama CHEPMUA ocTaerca Takoit ke | IIPH 9TOM yeTpoii-
eree, Ho lopMa Mosker TIPH OTOM M3MEHATLCH B MeHEee HIHPOKHN
HPEIETax It Hoche npenpawenns s Wap He BoccTaHoBAAETEA.

I 8 OTPOCTKOB) ¥ DonblMHeTRa
opux s, cephala- | HECHETOBAHNBIX MHOIO (IOpM Z0CTHT He3HAY biibix pifsm.p.{,lﬂ
vike B MopeKoii HKPOME ONTHCAHHOr) 1151 Eul;. ‘US 1 ! 1 ASBIBAIOULETD

BannH. Ha pic. O_QBDB&HHH‘ OTPOCTKOB, MHBIX CK i o

ﬁ}értnfﬁf;::ﬁ Qe rerca > : AIEHHLIX npenaparax (pue. 16 d).

HETANBLHBIMI 000- HOIKAIOTCA ocHoB: .

PEHHECO TYPIOPA, _ OTOPRIX 1 Me

HI0 MOBEPXHOCTH,

0B0POTHE A0IKHN
HM 00pasom BeA
pRHOCTH HrApd-
Baarouapsn pac-

OIHOM [ 1ept
KeAeTHnIx HHTeh

ape, a ¢ apyroit ¢ro al, NOBHIHMO




HAPSAY €O
BIX TPyOKax
IPAILILE

H COCY.d,
ubpasosa-

BTO Mbl yie
SBIE O0B KT

He Ha XapaKrep-
PANLHOM TElbie
LUILHYI0?) WTph-

TPEABAPHTENIL-
My, W3 KOTOPHIX
MHH Caetyer

pMBLL Duanin
yrorpeiesn
- K eoancumo
4JACTHYEC-
HEIE BONNKHA

TEPMUHONOTHIC © Toil 1enbi0, wioh)
) FOMOZIOUH3HPYI0 BlopMaTiEKkie eken

DAOKHA ¢ onacTHEHLING. s nocaetnery S1HE HMEWD Hitkakiy
OBAKHH.  Xapakrepunm WTACTHHHBIX  BOAOKOH  apstn-
1 HE X 9M3CTHYHOCTE, Hi Jke PACTIRMMOCTL, 2 WX cocTan
DRECTHHA, A 0 XuMpveckom ETPOCHIH (OPMATHEHKX BONOKON
enepmunx Decapoda s nuarine o PEACIEHHBIX IAHHBX NpHBecH
oIy, Beuiy Tpyanocta nx WHKCHPOBATL 5 HE Mor NPUMEHNTE
AM COCHMATLHON 2AaCTHHO OKpAcKH. Moker fuirs, apyrue

T CHACTINRERE,
LT OHH OpHana, KOTOPEIM (hopMATHEHLIE BOAOKHA crepmues
DIAIOTES C HAACTHHHBIMKE 1X CTPeNAeHIe H3BHBATLCH, NpeBpa-
A B cnHpanM, B ocobeHnocTH NpH JeHeTBUM XUMHUCCKHY
BHTOB. Moyker DbiTh, aTor NPHSHAK CTOMT B CBAZH € TEM oficTos-
oM, MTO Kai TE, TAK H le}"l'ill! COCT ) TIUI!:II;I,HM!JM)-" Hi
AOKOHEL. M ecoi Mer npenn T0MHM, YTO BOJOIKOHIB 3TH pasmi-
@IOTCs APYT 0T APYTa 10 coeit IMOCTH, To STHM AaHD Dyer
IDBACHEHHE CHINOHHOCTH BONOKOH I CEPYUMBAHHID 10 CIHPaN.

4. PassnTie opmut npu cuepmiorneToreneae
Mpr chHpsa BPALAEMCH K CIIEPMHOrT
IEM maparpagie Gyiem
HItS, 1eM B npe;
£ BORHHKAET (I0pm
dBHLIT meToj
PAIBHTII B MOPCKOR Bo1e
HH] L40ChL T1p

HO. Cemennni
HYECTRO 1e

PACHIHTRBAIOTCH,

1
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ORCILAHHOM —
BEMECTHO

e HOp ToKd
OMEBUAHO, H3
"0 AOCTATOUHO

K HOMyCKACT
HaM, cil,

W CTTHPasTbHAN
JUH HCICI0H -
3T KAK OTHO -

26 COMEPHTHMOE

verri (puc. 18 a—e¢) ne npouexoure cans

BIX SEPCH B HITH I CeTH; HO'KANUIOL SEPHO BHITAFHBALTCS
ROTOPAS BEIAIMUBACTER HAPYHY B Bl CHAYATA KOPOTKOT.

HHO YILTHHFAIOWEr oest 0Tpocticn. Heckoako uz smx aTpo
(3—0) Buipacaior gannnce APYPUX, I BOKPYT HHX I'DYNIHpYyioT-
CTaanHbe. Mano-noMany HuTH Kawioii FpyInG COARKAIDTES
Co00i, mpHULM ODAEKAIOMAN X KU HYRACOIAA3Ma
MBHETCA; 00pasyerea onpeenentoe neboabioe wemo TOAOBHBIN
COCTOMT M3 ABYX MM HECKOAbRUX,

CHPYYCHHBIX Menly cofoii nureli.

- BosmMoiio, o i meliinie orpocri 5. isthmacantha eaaratores
JIOTO LYYKA CKENETHLIX Huwrell, n rTorida mx pacnaxenne npu
EPALHH HA BOAOKOHUA OOBACHAETCH TPOCTO C FEHETHYECKOH
K spenua. Mue, oltnaxo, fas s, isthmacantha sroro HabIHOAATE
ABAJIOCH, W S LYMAl0, UTO, KAK oTo BuiHo Ha puc. 17i—Fk,
HGLIE  oTpocTOK HUKAET BCJie AHUR  OfHOMH
.J'!E’T'Hl)ﬁ HHTH; ] h cayuae mnp 2 3¢ WOYHTL, YTO
KENETHbIE HUTH COCTOST ; a, UMRIOT Ofpe-
1 Hil BONOKOHLLH

JAETEST HA JIMCTOUKHY,

5. O KoncepeHpoBKe GOpMBI KIETOK

Ha pcroBaning 0nHcanHEIX BLULE DKCIEPHMEHTOB MOMKHO GhA0 Akl
KAUHTE, 4TO HeTp 0 YETAHOBHTE

LD, MTPHERIH K

PHUATENLHEM P
C L

y thop-

OAHMO
fIIHOM




; - TpH

1 JeHeTByer Menee

YCuesaer yKpenure ckener PabWE,

OILIasMa paafyxuer: g pesyastare fiopma oxasuBaeTeA
K ECTecTBenHoii,

O6uit seiBoL, K KoTopoMy A APHILEN Hi OCHOBAHMM [UIHHHOTO
WLl KCTEPHMBHTOB € ACHCTRHEM DASTHIHEIX (DHKCHPYIOUNY Ao~
cocTelt ma cnepyuy Inachus SCOrpia, TaKom: (ukcauua ecrs e
- DM CJIOMCHBIT TPOTLECC 1151 TOro, YTo0kl MOYHO Ghii0 3apaHee npej-
 LKASATE PESYAILTATH HA 0CHOBAKHN TEOPETHULCKHX COUGPATKEHIH;
) : H AHEHHE (JOPMBE BUABHCHT He TOJIBIC0 0T XaPaKTepa HHICHDYIOLICTD
HMED ITPCACTAB- - 8 m?ecwa. elfln KOHUEHTDALMA 1 TID., Ho T:n{}F:(e 7 (I:'r clisdiic'r?qzmccn—
gxap £, KAk ~ pyemoil 1iericn, TeepiocTH ee cice &, OTHOCHTENILHOID KoIHYecTsa
- COABDIKAUINXCS! B Helf TIPOTONIA3MB! U BOAB T, I, Kpome Toro
0h04HbIE YCII0BHA, HANPHMED CKOPOCTH TPORHKHOBEHNS, HIPAIOT
WA COBEPINEHHD HEOMHAAHHYIO ponbl.

: ¢ (pmcanueli cnepwien Decapoda s npu-
HEro  BeuecTaa - oy .

Iljilll HAXOIHTCHR BHE
. ; FIOLIETH SKMAROCTH. 1.B ut'&
LY Mas, 910 X0PO- [ CUEHO Ry 1 . ST Dritck s

HHRUTE MOMET- wenlehres I 2 el

BHYTPEHHHI diiccaimeit kp

ﬂp.ilblﬁ CKENET i ;i TCH [TV M

s GIHAKOM iy

dllH coxpa-
HO FHAMEHME ero f : 5 :

L el

MOTHMECKOTO R (K
or Ciie . Thope ¢ ) it
- Seienees, 17

in Ziipich., 1865




H B HUCTOSILCT

OBATE FKHBHEHHLE
—" HHUX—T I

0. W npouece
Henkss COMHEBAThCA
8. vesiculifera

PAIOT LpH TOM
BSRbIYHIHHO Coromi-

HCCASL0BANIA B
fLHee BLIipadoraTh
JOOHTHCS TOUHBIX

JIOACHHE CHEpPMUER
B AKMIKOCTAX Tel
YTEM ODHAPYHHTb

M
10T, STO ABIDKCHUA CHEPMueB upeanwiuaiing MEANEHHBL
Y YCROIABIAIOT OT HABMOACHUS, HAK sice LYNAIOT, 4TO CHEPMHI
- JIPHODDETAIOT OABWKIOCTL Jtilih Tipy OCOTLIX YCAOBHAX, B CRAZK
POLCCCOM anI0AGTEOPeHMA. B TO1B3Y MOCACIHEro BAFIALA npu-
AT 0OBIKHOBEHHO CTOsIIEE COBEPUIEHHD DCOBHAKOM HAD/IOACHHE
AABAHEKROr0 aooiord Hawo (Cano, 1893), woropuii mafmonan
WBIKHBIE CrepMitt B receptaculum seminis orKnaiLiBapuei
y camin Dromia.
K cosanenuio, oauaro, onucanue staro ABTOPH CHHUIKOM TOBEPX-
UCTHO, MTOOLI HA HErD MOMKHO GLIAO NOJMOMHTHEH. O HE TOBOPHT
HHNEPO 0 TOM, KAKOTO Poja ObU 3aMedeliie 1IN ABHFKEHHEA 1 npu
K YENMOBHAX 01 MX HaO. 10140, Boawokno, yro NPHYHHA HOZBHM-
OCTH JIEHTANE HIMEHHO B YCAOBMAN HaDmouenns (HANpPHMED HaMe-
HEHHOE OCMOTHYECKOE AABJEHHE), 4 BOBCE lé B TOM, UTO CIIEpMEY
OBEA BISITEL M3 receptaculum se § B MOMBHT OILIDAUTBOPEHHA.
['!pr-ter,\'nrm K cHCTEMATHY Y  H3VUCHHI) TOABHKNOCTH
cnepmues Decapoda, 5 e HI1 48 TOro CooDpAIKEeRHst, YT0 Kaudioe
U3 MX JRIKeHHI npee ET c000H AT PA3APAIKHMOCTH, KOTOPEIT
BBISBIBAETCA Olf & [PKHTEIAMN. H = CTAPAJicsl DE-
aBaTh ITH ABHACHNA JKCMEPHMEHTANILHO, ACTEYSl Ha cne
3a3;ru‘mhmlt pazi T i, B OCOOEHHOCTH M
H XHMHYCCKHMI It MEXIHHYECKOro pasip
TPetssT uin 1 IIKO, 110
ABEJCEHHA, HIH HKE

ConpHicocH METAMM. XHMH-

HECKHE pas; b
exoit Bofloit, WK e npuia
MECTRO AAHHOTO BELd

WpAL coneit (em. nepe

Auu), MopeKyic

HOH  mn knenoii

AL aTponun, T




'ﬂ'YPY mepmus C TOUKM 3pen

2, JBWKEHHE OTPOCTKOB enepus

= _fﬂ‘gmm B NIPOZOJIKERNE HLCKOABIGHY MUHYT MERHUE oTpoet-
cnepmuer Galathea, Munida, Paguridae wmi Homarus, unoraa
IEeTCA 3AMCTHTL HX Y/UIMHeHWe Wit yikopaunpanme. Ho tak
JUTHHA OTPOCTKA HIMEHACTCSA HPH FTOM AL HA HESHAYHTEN b
BEAHUHHY —pearo Gonee 10%,—un 14K Kax poobuie 107 pol
KEHHST COBEPIMARTCH MELACHHO M NNIUL B PEIKUX CHYYANX, T0
0 MHOI'0 BHHMAHHA M TEPREenis, uTolu ero nogMerHts, Or-
CTKH TIPH O0BIKHOREHHAIX YCADBHAX CHENKA CKPYUCHEL B COMpPANL
OFHMH 0DDPOTAMH; TP COKPALIEHHH YHCIO 060POTOR YEEIK-
BAETCH, NP YIIHHEHHH CONPAb BRIPAMISETCs, W 910 COCIAR-

JYHIWHIE NPH3HAK A 00HApPYHKEHNR ABHKEHHS.
CDKP&I.IIBHIT& WM BRITACHBAHKE WeliHoro OTPOCTHE eCTh, KOHCH-
~ HD, Taxoil e akr PABAPAIKEMOCTH, KAK BHTATNBAHNE WK BOMpate
NEeRAONOIHY AMEDBL X HMHYECITHX PasaparEHTE eif, KOTOPEIE Bhi-
ABIBAMH DB 5TOT NPOLECE, MHE P MOMX DK HTAX VCTAHOBUTE
HE yﬂ‘dﬂ(ltb. Mosier OBITh, APHYHHON OTOMY COVIHT NOCTAHOBKA
BUCHEPHUMEHTOR, CAHILIKOM PPy0an 411 ¢ npouecca. §1 npubasana
ODBIKHOBEHHD KauecTne
33]1]33)&111‘9 k1] i\]J!{L‘B TOKPOBHOTD

| X

lECH ORHOCTO
HE, HO MécTo € N

CTEM BOAMOMHO, M

CTONBKO HA KOHYHE OT] i

IO JAyUIMM  pasipamiTenc J A COTIPHKE
OTPOETHA C HOCTOPOHHUMH NPeAMeTamyl (THEMOTAT

TBOBATh
OBOHBE,

O TOpOE KOAMMECTRO CHIEPMHUER IPHUMELIATL TI0A TOKPOBHBIM C

KNBIIKOM 1 ailam Toro 3Ke (M WHoro) Buia, To MHOTHE CHepMHl

.}tcanmadzmcn Hi IMMOBE HI i Al NPHYEM eHHBIE :,nT[mCTh‘Ii_.
KOTOPEIX Onipaer OOLIKHOBEHHO TPH, MUPAWT Poflk KaK Db TRE-
OMKHIIE.




at ma | CHITBI CHOBA
‘BeHHee  Dyjer

eM mepen coboil
[OHUMAEM, UTO
ECITOPSIA0HBIM,
Hanpasaesui

b OTPOCTOL,

M ocaabieHy
UKHM  oGpasom,
AET POSh MEXa-

eMLiit Tem, uTo Kancyia
EPEIH Hasan, npHyeM
S onHy: npes-
gurus  prideauxii;
LIBHBIX PagunddL

Prc. 32. Pagurus striatue,

g—gpt‘.rmﬁ cnepmidl o mopekon  moje; b, C—CTEpMIN pElyxmme mocae Zeuacows
ﬂ'.P'!“N!“\“““ B 7% FAnepRie; d—xurumnopan ::ﬂnt)"mp nnr)'lc ofipaboTicn rmﬁ" S

BHYTPCHHHM K HAIOM U JABOMHBIMM CTEHKAMI, HpHYEM HPOMEKY-
TOK MEHULY Hapy)HO M BHYTPEHHEH XHTHHOBLIMM CPEHKAMI HH3-
nunwn.n A0 yaKoii wenn, Ho uane opua Kancyis HAPYLIACTCA B
MEHBIIEH CTENEHM, Kaile OcTaeTeA OoNee BRITAHYTOH U BHYTPEH-
HEt5l TPYOKA COXpauser (0Jee Wi MEHEE To CADIKHUE CTPUEHNE,
KOTOPOE HMMEET MECTO B MCHBOM CHEPMHM (PH

Kanan puyrpenneii Tpyfouks Jeanrcst (EpPeMBINIKOR N0CDEAWHE
HA JIBE HECTH: LEPCIHAN UYACTh 3aHATA LHCTAJIBHEIM LEHTPAALHEIM
TENLLEM, npriem J EI'0 FAABHOTD TEpE [0JIedIE (Cp. pue.
14 ¢) umeerca ocoboe paclunpeHue, a I5191 HACTE KaHaA HycTasi
H Ee OTKPHITE 3 KOHEL (HYT O HDBIM XHTHHOBEIM KDATTAN-
KOM MM xuruHosol npoGouicoil.

Hayuenue auonl I (PHKCHPOBAHHKIX CIIEPMUER OTKPLIBAET
HaM elte GoaLyI 'POEHUA XBOCTOBO KALCYIBI, B 0CO-
BEHHOCTH c¢ BHYTPEHHEH TPy TiH.

Cyast Mo OKPAcKe HpH HMnper IIdll.H[I 30JI0TOM, HEPLXBATH BHY-
TPEHHEH TpyDrH 1Bl He , 4 pcodi 3
Cliapysicn Kaneyaa 0AeTi TOHKHM ClIne
Gﬁﬁ_apy'ﬁ\'lirum':‘m npu HHW CHEPMUS OT jleicTBHA PACTBOPOB

OpEaiasuig Kaerin i3




Ly DHERH lHl‘ HE-
MMDTH‘{HG\'. c

0, 4 BAAHSA T0/0-
Ha puc. 33 b

CTh BHYTpeHHel
Hie, 4To OHR

€T M B Tepel-
0IbIo ¢ 00

Ho sepeaxo, oues;
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B TO e Bpems




(MOKABKBACT, 0 KAKUX PA3MEPOR MojKET it

BIPLIBIATOrO BEHIECTBA, He BLISLE
a pue. 34 £ obuapykusaercs, scio,

welHBX 0TpocTion. Ho ocofe
3o, dne.

Ha puc. 34 ¢ wmnl aacraem wasano nwse

1A TPETh KOTOPOI BIAYIach Nyswpen. JlaGfe, woropsiii ony
LECC BHIOPACBIBANMS KATICYIIBL KAK TIOCACLHME CTLMH pasBiTHN
Mia (Labbe, 1904), othocnr avor nyswips i« BIYBLETcH
POTOILIASMATHYECKOH 000M0UKe; KAK BUAHO U3 Moero pHCYHEKA,
| HEBEPHO: My3uiph 00PAZ0BAH HAPYIKHON XHTHHOROH nionouKkoi
HEYJIBL, I KOTOPOIf NPOTONNasMaTHIeckas 060M0KA NA0THO 1pH-
Jeraer. Elle sciee 9710 JOKA3KBALTCH pucyiiamy 3de i 34 1, H30-
PAMCGRIOMHMH CHEPMHH, CKBO3L HPOTOITASMATHYECKY IO I‘)ﬁ{l."!(]‘ﬂ\'}'
OTOPEIX NPOHUK WABCACBOKHCARI KAJMIT; BCIGALTEHE 9TOT0 IPOTOH-
o naaaMaTHueckan ofiooura paLyAacE N 3BIPEM, KAK OHA BILYBAETCH
< KK YEpPEs XUTHHOBYIO 000JI0MKY
[ABETEBOKHCABIT 1CaMnil. OUEBIIHD, HE NPOHHKAET, TO BHIBEPTHBA-
JBEPILEHHO, TAK e, TOM ChAY4aeE,
OFia NPOTONAdaMaTHYECIKAA GH0I09KA NPHAETAaeT i XNTHHOBOK
puc. 34d). O1 1 BRIBO/L: B MMPOLECCE BLIBEPTHBAHMA KALCYIL
Kiad  0D0JI0YK: YILECTHEHHOID YUACTHS HE

PIWBAHHA KAlCy:
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EHIHE CITEPMIs,
TPOMECE: Ee/n
|CTepMHIL ocTaeTes
BRIBOPUNHBAHIS
WYL (HOPMaIh-
PIUHBEIT TIPLOKOK
BIPLIBE  KATICY T
DI PASTHYHBIX
MOryT  GhiTh

HO, HE BhIBO:

HUECKoit cropo-
TC HA NPEDKOK, pas-
OHHUIOM SIBAAETCS,
Tocnennee, ouenwi-
€ Moperoil Boaoi

0 MBI HMEEM

THE 13 KOTOPHIX,
COCHHAACL ¢
Hauane Bapuisi
aloT, uTo BOMYL,

| B3PHIBMATOMY

eHIA XUTHHOBOI
enpounuaema He

'moc'ruaa BHEprus, lcm\ TIpH .meﬁouﬁpaauuu gmm
711 JKe  XMMHYCCKAn OHEPTHs, BPOLE COETMHCHHA ¢ BOXOH
HATOr0 BemecTsa. HanfGoaee BeposTHBIM MHE Kamercs,
£0, MTO STO—SHHCTHYECKUS! JHEPPUA TBEPAOIo cKeaera. Beno- -
o Kaneysne Pagurus 1o Bapuisa (pue. 14 ¢, i) cuupans, nopup-
t, CAABJEHA, KAK NPYHHHL, BHBEIEHA H3 HOPMAABHOTO B Bhi-
YIKIEHHOE COCTOAHIE M 32AEPIKUBACTCA KaKUMI-THOD 3aKkpenavn
GTOM COCTORHMN, CKPHBAs SHAMUTELHBIN 3aNA¢ ToreHuranLHok
eprus. [1py BEIKHABIBAHMI HEHIBECTHLE HAM JAKPEIL PaspLIBa-
JOTCH, NPYIKUAL BEIDPAMIIACTCH, I 978CTHYECKAS BHEPIUA CTAHORKT-
| ceofBOAHON. 13 MEXAHMI ME SHAEM, YTO TAKHM 00pA30OM B TIpy-
FUEX  MOTYT  OtBoDDAUIATLER  GonbIINE KONMMECTBA  SHEPTUN
W afier nonyuaeres odens 3amerduii, ocofieHHo eci NpyHiHAa
M3 BEIHYHGICHHOTO COCTOSHEA B CCTECTBEHHOE MPHXOANT MOMEHTANb-
). BOSMOMHO, 4TO ¥ HEKOTOPHIX BHJ0B 3T0T MCTOMHMK SHEPIMH
CHEPMNS HIPACT CYMWECTRERHYIO Poib
| :ipmy € IJIABHEIM—PagiyXa HHEM BRpBIBYATON) BEHECTBA.
Ecii anacTHYECKan OHEPTHA LEHTPAABHOTO TEJALUA YIKE 10
' CYILMECTRY BLI3LIBACT ABIK B IIMIZ}DII[L orpeleieHHyio iIJOPMY,
MO A nep JBHAEHHS  pasbyXaiouers
BIPLIBYATOrO : ISIOUEHHOE  [BHYKEHHE—TIPRIROK
! TILHI[H—HE'IO\UJHM TBL]J..I.I\III Mexa-
CHHaM.  [Tocnennn AR B BUIE XUTHHOBOH Karcysisl
H UEHTPATLHOID
Xors g e npe
'Rsrm.c.q I\.HIL\ Ihi, HO Teg

MOIHO T1PIrOTORNTE
bonee pacts
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VUAs%, Korga oot HBACTCS Ha

m C ammx. Muc Ka:«e'rcﬁ, UTO LHHETBEHHEIM MMEKIIM
OHAIBHOE SHAYEHME CHOCHBOM BADHIBA  KANCYAN A0/KEH
__npnsnau TOT, KOTOPLIH 1 HASBIBAIO (HOPMATEHBLIMG I 1IPH KOTD-
4 BBBOPATHBASTCH H(II‘I[)JIOBIIHY, HE HCHOD’I‘I{B npu aTom
J‘IQBKH. Hu !JIEﬂIu-I‘ d HEHTPANLHOC Telble HLIKHABIBACTCH,

OM JKE ATOT B?pHB I\'{iIIC\"J’IhI .QII,‘T';I(EII Ubl‘l'l:- MT'HORG?!I{NM, Taw

S MOTPATHA MHOIO  yCHi MHOI'O  BPEMEHH B

HAALHKIAE
~ OTHIERATE LIIQIIH@II‘KLI\IIH PaZipawiTes ,EU’I ONUCAHHOIO BLUTE

npouecca—Taxoli PABAPAHHUTENDL, KOTO PHIH, AeHCTBYS Hil CHEPMHH,
 HEHBMCHHO BLISLBAI Obl ¢HOPMAJALHbIS n'«;pun Kancynsl. KoHeuno,
-}‘ eCTh numrn (anonor mur_hm Jmuum.uu. KOTOPHE MoOryr OHTH
FHEIMI PABADAMHTENAMKL

YuLHit npbmtp- L(ll\Pdl[lL‘!ll]L‘ .uym . Huo, ¢ jpyroil croponk,

MEHHO /151 JIBMAKEHHS CIIEPMHER HAM M3BECTHR crienmhruecKue
JAPAHTEIH , — 51 UMEI0 B BULY .'uuﬁ.:ummu_:umhpbrrue l'hpuqni)epa,

na‘lbllul'm |1;|)|..u
TIEpMItH Hum. 3

T Ill(}' ‘MITimul:
i, Mewy Tem K

= pact
BHUTH pie. 12 TlaGi
DKEHHE, 4TO HapPy KL
HOMB AT i




Tlpoﬂ ICLAETCR alech Ham:“r:‘;eiogomeﬁ q
IMBL 100
Hoznansony, B s, contracta CEPh&?&Cdﬂth&m::I y
AHT H3BECTHOE JABJICHIE Hiy OCMOTHMECKYIO CHETEMY T'0J10
'O JUBACHHE NPK BIPBIBE KATICYAL CHIMAETCS, 410 BejeT
€ PESVIILTATY, KAK MOHIBREHIHE 0EMOTHTECKORD AdBaenna
CHOH cpeae: Boja nponikacy M3BHE B rojI08Icy pdaﬂ.ysaé'r £e
PHYEN OTPOCTKH BTACUBAOTCA. 370 BTATHBAHWE §OJ0B-
OTPOCTIROB TPOHEXONT HEe NPH BCAKOM BAphipe Y TEL, 1O
10, YTO OHO CONPOBOMKAART ¢HOPMANLHL BIPLIB Npu npaec-
IITOOTEOPEHNS, TAK, KaK, TOBMIUMOMY, OTHM ODCCHEHHBA-

(051 IPOHMKHOBEHHE BCOro MYsKCKOFD sipa ;{,qiim(c,\;. caeayiontui

arparp).
| CoBepuienno MHave NPOHEXONHT BAPLE wancynnt y Galathea
" unida. du.u. Bl lpemwn XUTUHOBH A pruﬂ‘lhd HE BhIBOPA'IH-
i altHeii mepe,
TO KAy | -". POTA HH ||p|s ( NEPIMEHTOE.
é_am OAHOID - Crpocur {k olt Kancynsl 3 : 0H3K0 POLCTBEHHLIX
PM SCHD M3 puc. 35, rie Kancy.t oOparkenn nocae obpa-
i kumamy KOH, or xotoporo sce ouH, Koueudp, (Ooneg
Menee. l!s".tm: nm‘. Obpawaer na ceba BHHUMAHME CTPORHME
yoouxe Galathea, wa cepeune npova-
{ el-m}l Ku'rnpm: p.nmn‘ VTOEHHBIT HOACOK. paacT 9rero
ARTCH, YTO CHEPMHY I OSIC K BHVrpL‘Jmm: THHOBHN TP

MAIGT 1A AeHeTBHE Ca- i KO u.np:, 8 NKET OLITh CKIEHBA-

Oro, KOHEUHO, sichio ma pue. 35 ¢, d. B

MAX L HHX He KY BHYTPEHHSS 1T
KAk sbnounan : ABe HeconDIAouIHes
MYCIYALHEX E i 7l Cil? ; ) THID Y \iumd:: (e uf)

PO crenmyeciini JOKAT e mocpe
XUMHYECKOE Bellle- . HE Bar oy
CAMKHBI; MONET
BJICH  WABECTHRIMI

s, W HE OIHMM,
BINMH Pazapam-




H ROHLLCHRTR-
cnafio noj-

(HAIOLIAS 3a/(HI00
EIHHETBEHHAS K-

H KU
BIBANBALTCH
rusos. Ha pnc.
TIOCAE KpaTiora
ABBUHOM 1KHCT0-

| BBIBHIYIOCh

b 7. Buiipa '
HRUSHBACTER Ha- v Galuihes cqunmiers o ey
; CTaJdBHOE NEeHT- pACTROPAX,
oe tensue. Ha pue.
AKUBOI 00BEICT) MBI BHIAMM, YTO BHYTDEHHHA XHTHHOBAH TPY-
OKABBIBACTCY  BRIKHHYTOH 10 nepeiuedl rpaHuubl yrosi-
00 MOACH M UTO BAPLIBYATOR OKPAMHBAWUIEECH J0JI0TOM

I

Pllt. 38, Buipatiisiune xu0
npefisiannusg B Mope

CIECTRO 110CAE BAPHBA KATICYIB 3aHAMAET AeiicTBUTEALND 00/1b:

Ha prc. 37 ¢, rae Bapuis KACY POHIOIES 0T NUHHAKCHHOIO
MOTHUECKOT O A, MLl BHIH? To 1] HegKus
004K 11pi

KOMMBILYH)  HAPYIKY BHYTPEHHIOW TPYOOHKY Tpenapare

4 (HHYTON BHYTpPEH-




preur (0. Hert-
CHHA  Clepuua

& MeCTeloBaT Nl
OUEHL MHOroE

OHCEpBHpoBII OB 10
OIIOAOTROPEHIA.
BECHLMIL TPYLHD (MK
HUHBOCTH 1 TEpre-

e HHHBIX B 9TOM OTHOMERHY
L 1 npouecea onnootBopenya B
M CMBICTe. Y kpatos {Brachyura, Qxy's'tumata.pnmmi-.
W HAMOINAET cnepMarofopami receptaculum. seminis
T CEPMII OCTAIOTCH B TeueHue nierg cesona; y Inachus
HA M T4 e camii oTKNaAbBana

BBIBOILIIA MOJIOAL 10 TPEX paz Ges MOBTOPEHHA KONy AnLny,
IE TPETLErD paza B receptaculum seminis OKASLIBAAOEE 10~

DUHO CepMUEE. Y octambibix Decapoda receptaculum seminis
TBYET, I CAMEL TPHALTIIAET CROM cnepMarahopst w HpowHoit
(CTOPOHE CAMKH (Y OTWEILHIKOB THIOKE 1¢ paKosune). Beposrho,
MOPEKHX (I0DM NPHAGHIEHALE 1 fploiicy erepmMaroopmnt oera-

| 10TCA TOLKO KOPOTIKOE BPEMSI, TAK KK MHE TIPHHOCHAH 0OBIKHOBCHHO
(MOICHIIH C OTIOH@HHLIMU YoKE AHIAMI 1t A0 Konyasm, Totbko
OIHOM Criytae 51 nosyann camicy Seyllarus arctu Y KoTopoil Ha
WHOH cTopoie Ha ; BHBIX HIHTKAN o
CTOPOHBEl CKA3AJ10Ch HEDHALWOE

; aTa cd TONEKO 4T0 0CBO-

CNIHHH M3 KOTOphIX

I } ofinana B mo-
HI' KOOYJIALIHE, KOTOPASA 0Ka3 Iy HEZAKOHUEHHOI; oT

U, 1OTOPLIMY DLl TONHE! €8 STHUHIH, OHA HEe CouTd i
H epmarofpopamn ner K
CTOATEALETBAX $1, KOMEUHD, HE Mor
IMILEHHL

DB Mue : gcan OW A B3An
(Y pas B JCHL ! 1 MOK,

YCTPanE
epy, B KoTop
e "IIIIIJ-[ W CTIEPMHEB, CCIIH T!
HE CoBEpLL TcH pPaHee B KOHK




SHIA TaKam

iy (puc. 39 a).

MHEM B TToULEp-
HM, 4TO crep-

|, Hel TIPHIIATIIEM
AHO HAH NMO31HO
W s 1 onpy-

A TOILKO B 01HOM
LD H TPETHST HOXIA
T POYHD, KK 11
{pOBAHA K HOBEpX-
Ecan nocae npis-
H ORAABIBALTCH
OCTIH MAG-
TAOTHYI0 ().

[ID_, MBI MMeeM
1a noa MuKpo

HINFEIUNA KOETHH




{0 ﬁalcom HACTO,
ETCH Talgke no
3mﬂllM KOHUOM
Koil ke M3
sina xon-

1110 HeaaBHCHMO
confpaxenni,

ITOMY COoDparKeHi
A Ha puc. 39, npe.

obpasenme, yie-
Bitenun. Horna

.5931_!{ MIBHHBIE OTPOCTIH MOTYT 0CTA

H aooﬁme
almme Kx OCTaeTcn CoBep-
HELOHATHEIM.
: PEATIONOHHUM, YTO Kancyia
epuust Galathea, npouno -
EHHOTO 1A HOBEPXHOCTE #ii-
IPH HOMOIIH CBOEIO TREHOM-
B3PBIBACT,—UTG  JL0MHHD
oM chiyuae npouzoitu? §1 un-
‘ha He Bufan rakoll caprimu,
HO HA puc. 41 a—e 51 pucywo ee
K, KaK oua npeacrapiasercs
B MoeM BooGpadsenyn. Tlpn Hop-
maﬂthM B3PLIEE KANCYIL rooB-
e TIOAYHAET TOSHOK BHEPEL M = 7
aieapsercn s wiiuo, paspunan e A Toieee oo
€ro obosnouky. Bmecre ¢ ronon- C O (exema). i
Kol nponnkaer s sitno uoweli-
COACPM@ILAA TPOKCHMANLHOE Teanie (b), C e Kaney-
HKOHIB HACTABAAIOWNIX OTPOCTKOB OCTAIOTCA CHAPYZKH M 00PbI-
BAWOTCH, MN \’»m. SHACM, B IGAKOM MECTE 0DPHBACTEA OOBIKHOBEHHO
; CONPUKOCHOBEHHS :
MO AHCTANLHOrO LIEHTP A b=
wosorun s. fl: agelli UTO HMEHHO
HO XBOCT, €CJIH OH HE BXOONT
YTph m’iu:l NPH ONJI0E ?
JABHOIO TeNLIE, pa
HIHX 0TpOCTROB, L5 lpulh'
Mo Tonnko 4
EMYI0 KAPTHRY n-m.nmmm: eHuA BH rrpl. AHUA £
s Ho s s, LL||]|l[hc:m{Im
VIKH OT NOBEPXHOCTH

i, TO col LepHeaLpe THH I'OJIOBHBIE OTPOCTKH I




. HEro Mor

OitHH, nocne

3 BOJILLIHHCTRE
OCTANBHEIM CIIEPMISIM
S TEIC AN -

TROPERI. Sra
0eo-

ABANocth BUAETH,
norepxHocTh  Alila,

- Decapoda nokpuitie Tonkoli wevep

HTO CHepMuH, cuimue | EPXHO
CKOH Bole, aep:en_z_;n.pnspﬁnmcg:l _ﬁg-n;':t i0r. o 1p
BHA HLA, DAAr04ADA MexanHyeciy PASAPAMAIOLM clepyin
BOABL, 3A€Ch Adfibl ycaoBHs Ann B3pBa Kancynn. M mocrer-
SPHIBAIOTCA 10 HOPMANLHO, TO HEHOPMALHD ¥ HACTARIEHHBIX
N PASIMIHBIME CIOCOBAMK crepsites. Muni YAAETCHA TpK
4 OAYUHTE YCAOBHA, 0C0DEHHO YAOBHEIC 1715 Habmonenus. it
‘entol oGonotol, Koropas

_ IO MHBIX YCAOBUSIX  B3LYBAETCS NY3bIPEM W OTCTAET
OF JKGATKA. UHauand s AyMmad, MT0 370—obosouKa, KOFOPast
BHIIGAET B MOMCHT OMI0AOTBOPRHHS!, KAK Y MOPEKOro e

DEA3ANOCH, OHAL IO OHE HMEETCH HAMUO M Y HECOMHEHHO He-
BPRILIX AHIL, PABHO KAK B TN cnepaies. BepositHo, oxa
JROIEHUN BHYTPEHHENO TYPropa,
1€ TP UIASMOJTHZE, U MB SHACM B HACTOALLEE BPEMA, NTO COOTBET-
CTBYIOILEE ABACHHE jle] UT 1TPI BCSKOM OMA0J0-
BOPEHAH; B TAKOM CJyyae Viie oTCAAHBAHEA 0000%KN 10CTAT
YTOOL IPEKPaTHT Y1 CTIEPMHER K sy,
MOKET GbITH, MPOUCXOANT HOCAEe NPOHHKHOBEHHS B A0 OAHOFD
CHEPMMI, HO, HECOMHEHHD, TIPO 1y HEOILIOKOTEOPEH-
HEIX M faie nesp JOIATE, KAK BAPLIBAIOT
CrepMun Pagurus, I [y3uIpem
ofosouKe, npudes ) Ae1AETCH 110 0l CropoRk STl
obonoui, E CIHEPMHH HACTABNEHB! IPABNILHO, TO PH HOpMa)
HOM E3pbiae | FOJIOBKA (00188 HIM MEHES TIPOHHK i
abonouicy st b CuepMnii obbiK-
HOBEHHO ¢ Y ) HLIMH enep-
MHAMM  BCTpEY KHE, KOTOpE TIKHYMCH, K 000004108
OCTPHEM Karcynul; aer TO € JIOUKY TIPOHHKAET
UEAUKOM 0PBi eya ! ¢ EHTHD
& HOPMAIILHOED BAPHBA KaMCyJ ne BBIBED-
TRIBACTCH KHYTPU OT 000J0MK € 1 [ BTAHYTh 34
cofioii yepes 060, ¢ Afua T ¢y ¢ 0 i TaK KaK o

JIOBKA TIpn CTPEM ITIPEIFHYTE ¢ a, UTO HE V)




fpﬂ-’m ataucyrruu
L OCTABATLCH
HCCACORANIHLIX
KH y enepyies
B

1 BOSMORHN,

mernaer . Baox
AeHcTRHTEALO
pmnst  Diogenes
CRIDSITED-

3 HE CUnTHIn
Hasaj runoresy,

Tl TPOMILKE T
A AN

; m?m.nuia -

ponoﬁauaﬂbnn.xoa AARA BCLX |
HBX Tenen sapoanma Welika ssi
-ﬂﬁn,o BM'ec-re_ ¢ TONOBKOI.
stmacantha, pasHo Kag
T L o'rpocw\n . cephalacantha, nme-
t'._B.o.eﬁ pynruueil HacTaBUTL CHEPMHH
OBEDXHOCTH Afiuna nepel B3pHBOM Kan-
B. IlpH OODAOQOTBOPEHHN FOJOBHBE 0T
KH ADNMWHH NPOHUKHYTHL B aluo, mei-
e MOryT 0CTATLCA CHAPYKN
XNpocmasds Kancyaa ABAAETCH OPraHoOM ABHKE
" COAEPIRAMMUM B CBoeM BIPLBTATOM
euecTne .«!H‘i'IHTEJleNH 3AMAC IHEPrum,
propand ocBoloMmaaercs NpH Baphae KAI-
AB, BAEKyuUem 3a oﬁou NpHIOK CNEP-
f Mocne BspHBA IL.II'I cyna ywe HE HYIWK
Ana npounecca ONNOJLOTBOPpEHHA H MOWET,
tAapmMchL cHapymn or siinenol obomxoy
0TRAJAHTDLbLCLE A
n&pfd!ﬂ’t' Kbl duemaAsHyed umn.pu..ﬂ.uﬂzo measya TaMm
de ono pazpuro (Galathea), caoyKHT rpani-
el Memiy mefikoid B Kapcynoi, He KOTOH=
Dr‘l nocneaiwan OoTBAaJNBAGBTCH.
Baduuii omaiea OUCMAALHIZ0 YENTPAALHO20 meAsyd, CIt oo b-

HHH pazsseprTHB BEH W L(l.in)h‘ll.ll'liﬂ H e-

TopHH sanac facTHUECKOI .muprrnuf
paer nanpapnawmylo pone Mpu BRPHBE
ey, fecneunsad nup“an,ﬂmn }:1—
Tep mnocnepnero dTa HactThd HenTpank
fo Teapna mociae BapHBa Kal yih HE
'}l{lia ¥ oTEaansaerca pmecTC € Kancy-




M COUHIERINI,
ONNEHWBaTY,

wmepnmu-
crp. 337 —354).

; P pasnac
HHURIX (pae-
IS WHCTHI
Famiyprep ro-
mpl! HHHANN

1 rrol:uepﬂn.uc
nyiice Godb

HY HRHEHEH RS
-Ipupm:t KOTOpIX
il g eTpoe-

& DITpeaene-
HIFTHED-

e'rpomcx CRENET CrepMus u mexam? \bl HEKOTOPHIX ¥
AstpreHnit. Henpasn au TakoMmy ToaK
] HEHTPAABHBMX TeHed ¥ MHTOXOIN-
B Kak GopMATHBHLY OPraHos mnpn-
‘Gonee obhupee 3HAwenue? Bee oty monpocki
CUOT HENOCPENCTRENHO 13 MONX HCCABAORANNIN, H3JI0MEH B HA
YULHX CTPAHHIAX, M NOTOMY 51 Cuutalo cebs BIpane noced-
0CODYID PAARY, KOTOPAA ABHTCH AelCTBHeBHLM SAKII0Ne-
r eM Moeil p'tﬁrrru. C:}urmymmmb ITHX BOMpocos ofHuMAET Cyle-
HHYIO HaeTh NPOGIeMbl 00 OPrankasiiim KICTIGH, YEM Onpasik-

2 MOA3AroaoBoC K HacToANE pdl] i

. O dopme KIeToK u 00 onNpeenFIOIIKX €€ TBEpALIX rrpywrypax

CyUecTBYET OUMMPHAA FPYNIA KICTOK, KOTOPLIE MEL € TOAHN
ABOM MOAGM HAZBATL JMIeHubiMit Qopsbl,  DTo—MEHI0MHE

HEHHI CIEPME-
Kl " ..|.a CoKpa-

i I'llall ARk
BACHHA HEe H
ML Co i
LOKPALLEHING , TA VHEAMHEH 0 ot A1
OM JIOTEY ILEE 1
Wk Nk
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pu NOMOUIH  MeToa
TPHUEN OKA3AN0Ch,

] m o0pyd CocTOHT M3
0 YUK KOOBUEBRIX HH-
HaK e H3 0aHOH HuTH,
HYTOH B COHPAIL ¢ MHOFO-
LMK ofopoTamu (puc.
Ho ewe sicnee oGuapy-
€5l Kpaesoi obpyu rpy
TRMK 3%, pacreopa 1oea-
H CONH, KOTOPOE BHAL-

1HOM oﬁpy-m I
Cayuanx nprl
- COKRPaLLeH
- MECKOro Tena Kp
COCTHETCH  NpUANIINM |
STOHAABME W CKAaipIBACTes B

[aniH (¢ u d). o mynoranim
A3MBL, CHARLKH 00pyHa
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1eHa Ty
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PMY OBRALHBIX 1WTH

3 ‘Binh::g. Lt:m ,
1OBEPXHOCTEN E.

OB . B cuoem Bilder der roten Blutkirpes-




0 MDCIERHeE
Yroliuenue; y uac

BAHOIO TeAbiH

BHZ PACTANYTOO
, mpuser  dopyy
SHITH OEMOTHIECK (-

HX B Cleylomen
opmst HEKOTUPLIX

SAOMHOCTLIO, HIO LA
sedyaopun, pi-
eif pfononke, TiK

0, BIOAHE BOIMH

[AGMA AeHCTBHTCIb-

DOALIL §
- BATPYAHEHNS  MOjeM
ITH  HHTH, pacnono-
- IIPABHIILHOM, Xapaicrep-
K@MCLOrD B N0PAAKE, To
CIHPATH, TO NEPEKPEI-
Mestoly  cobolf, coeinunacn,
Ouime, B cetn. M ecomm mm
i, UTO ITH HHTH COCTOAT M3
ANACTHYLCKOrD BEULECTRA,
YICTBHE TAKOFQ CKELTA B N0-
QCTHOM  CJI0€  [pisinnaoueli
JKHAKOI NPOTONAASMEL BIOI-
SIECH MK~
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TAKH HH MAZICHIINX CALOR KAKOFO-THGO YHACTHS USHTPAL-
TENELL B AMEG00GPAIN0M IEMKEHIH -ndmm‘r'vh He y.fia‘a;'r?
ACTOHEN PAABE Mbl PACCMATPHBAIM PAIAHYHBIE IIETOMHLIE
YKTYPBI, COOTBETCTRERHO— O PrilHbl ¢ TOKH 3PEHMS ALTPErATHORD
AR TOnpoByes NPUMERNHTE Ty JKe TOUKY SPEHIIF K HAYUCHHIO
HTPAJILHEIX Teel.
B nomocax BEPETEHA, 4 TAIOKE W B CHOKOMHEIX KIeTHax, rie
JEHaT oDBIKHOBEHHO PAAOM C fAPOM, HEHTPALHBE TEALLA

HTPYAHD PEIINTD, 3EPHA JIH 3TO MM Karumi skuukocTd, Ho y Muornx
CEKOMbIX (Babouky, Tapakan), a TaoKe ¥ mHoronoiker (Lithobius
forficatus), y Polystomum integerrimum, y yTicn KoHCTATHPOBANO,
IO B CHOKOMHLIN KASTKAX MYHCKOH MON0B0IT Keneak! HEHTPAILHbIE
TEAbLA MMEIOT ONPeAeseHHyI0 fopMy ManoUer; a6 00CTOATENLETRO
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ABASIOTCH THEPIHIMK JEPHAMH, 4 HE WHIKHMY KanensKami. K sror
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rgehnisse der Anatomie und Entwic ]uug:gmhichte 3a 1903 r,
OCMATPHBASL STY CTATHIO B COMOCTABIAA €8 C (PAKTAMH, HINOIKEH-
HBIMH B HACTOAWEN pafioTe, BPAA 11 MOKHO YIIOHATHCA OT TOro
JAKITIOMEHIA, HTO MUTOXOHAPHH SBJISIOTCH (OPMATHBIKIMI OPra-
HAMH KJIETKH, eAHHCTBeHHOR HAK BO BCAKOM CIyYde riasHoe HasHa-
YEHHE KOTOPLIX ofipazonarh Teepasit ok
Benna onucLIBAET MUTOXOHAPHH FAABNEIM 00pA30M B CIEPMUAX,
PABHO KAK B CHEPMATHAAX 1 CHEPMATOLHTAX ¥ PASHAX NO3BOHOMHBIX
# GECTI03ROHOUHEX. MUTOXOHAPHEI NpeAcTaBAsIoT coboil sepua, Ko-
TopEe 0DMAAI0T CITOHHOCTLI0 CAMBATLCS B HHTH W HA BCEX CTa-
AMAX CHEHGHICCKIT ORPAIHBAITCH 10 MeToLy Benjia; NoBHAHMOMY,
OHH COCTONT U3 0CODOro XHMUYecKoro selecTsa. Bo Bapocasix crep-
MHSX ¥ CAMBIX pasHoolpasHeix (upM 9Ta 0KPACKA OTKPHBAET MO
DospLel uacTi coupany, MMEHHD K Tak MHpaH, ojeBanuel
mpoMescyTouHil oTaen B L.I'!('lelll MJIRKOUHTAIONHX, H OTHOCATCH
fAeperie Habawienns Genna; Ha HUX OH H| ].' umn CHOH MeTolL
QiKpacki. B onHux cayun
BAET WIeHicy, B APYIix Th XBOCTE, BT}
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ma CHOAHIM CKenc'rlm. TAK hal( UMEWT onpene*reﬁuym (bopuy
CHEPEAKD UEABIH annapat MepPLUATENLHEIX JKIYTOR,

Cpen CORPeMEHELIX (ITOMOMOR WHPOKO PUCTIPOCTPAHEHO BO3-
BPEHHE, UTO CAQKHOCTL M PA3HOOGPASHE B OPraHusuiling KICTOK
BABHCHT NPEXKIE BEEro 0T XHMHMECKOrO COCTABA TPOTOIIASMEL M YTO
IKHIHEHHGIE SIBICHUS CYTh 10 CYILECTBY HBJICHHA XHMHULCKHE, A He
IMEXAHHYECKIE,

ParThl, cofipayHue Ha NPEABLIRYIIAX CTPAHHLEX, HAYT Bpazpea
€ BBILEYKASHHHLIM BO33peHHEM, OpPrafuzanis KIETKH HE MO7Ker
BLTE CBEIEHA K CHMKHOCTH XHMHYECKOro COCTARA BEUECTB, M3
KOTOPLEX OHA HOCTPOEHA: 9TH BEWECTBI CIIOIKEHEL B ONPE/EeHHbE
Oprayel, cAepIKHBAEMBE TBEPALIM creneToM. Hiertka npeicrapuser
Cob0il  cAmKHBA  MexanHsM, noAChHBIT MAIUMHAM, CLENAHHBIM
HEMOBEMECKHMH PYKAMH N0 0NPEIENCHHOMY TIAHY; Kaiilasd 4acTh
BTOH MAUIHBI—0Prai KACTKH —HE TOJNLKO COCTONT H3 Olpene/ieH-
HOMO BEULECTRA, HO HMEET Orpejes u.mmu dopmy 1 yiepuBagTCa
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10, YTO BCAKHI HCene pRaTeab, KoTopsil nmamrr ceoeli sana-

.myw:s CHEJIET TOI'G HAH MHOTO POAd KAETOK, Oyier wacTo
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WHPOKOE NOAE A7 NAOKUTBOPHLIX Mecenonannii.




e 07 ¢ VIOCE CAYUYAEM BLIPAIHTE MO0 Cepieu-
GAarodapuocTh AUPEKUMAM ODEIX 300/10TIMEC i

HIHIT
Hoe Jwdesnoe coaelictere moeii padore.

TIDCTS
P.rfa.m'-lhle peayIbTaTHL TR padorul 1 onyDiaMKoBAN B HKYpHane
iologisches Zentralblatt, 7. 26, Ne 23. Ho, Koneuno, B npeipapu-
GHOM COODLIEHIH 5| MOT YIOMAHYTE JHIL 00 0UeHL HEMHOTHX N3
EHHLIX MHOH DOPM M, CCTECTBEHHO, LOIMKEH BBLT OPPAHHYHTECH
il HEGOAbWMM YHCAoM pucynion. Lleapio wactosiueli padorst
BIISCTCA AATH AANLHEHIIHE LOKASATEILCTEA B IONL3Y MOLro oibac-
A5 APOHCXOKAEHIA KIRTOUHOH (OPMB, H NOSTOMY A OIHCHIBAIO
fonbiioe ll!'I}t_:lJ'li] O0BEKTOB # NIPHBOIKY 2HAMHTE/ALHOE KOJIMYECTBO
& il { ] pueyHicos. Ho np subope o 7ex u ApYyrux s BCerla erpemiics
B“eme.n @qp.\m i fmpamm nammmnee, Mpn wayuenny croas GoraToro pasnoodbpa-
g raniip % ‘HMEM 0D'BRICTA, KAK CHIEPMIH, 51 YACTO HATAIKMBAJICA HA HOBbIE MHTE-
; 13 HIIX, KOTOPLIE
CTOAT B HENOCpe;l BOSHHKHOBEHHA
KneTouHoi dopsbl. Tlodromy 5 M3DEra NPOCTHIX OMHCAHWN, KOTO-
BIE MHTEPECHLE I Ka ACHEHUA ABIEHHH.
! gpymii CTOROHL > OCh 3APCH B OUBACHEHHSA CpaBHH-
TEALHOMOP ) ‘0 XApaKTepa M OCTABJAI0 B CTOpOHE
HPOGIEMY FOMOAOIHI OITHCHIBAC A ToB. Pacemarpn-
g i Baemas  Muoit siech npofaema  umeer  uncro OuopHsHY
OBKH  cnepmien. i XapaKTep.
BICIIETRY, Ha HX TaKkoe orpauuienne pace:
ETOK, H B CHAZH HGJIACT 1
0 enephmusx. Moa panot:
nuson}r K ol H3 OIHCE X MHOH CHEpMHEB U TEJ1 CE
e Uber die : BEEX HME0uIm MTH" B HbIX 0 CTpL lllll.| ||. p_ .
I tierischen - STHX CHEpMHEE, ' gnee 4 JAHHBIEC HMEIOT RO DOTBINEH
¢ 18 puc. prencre L & HACTH M Ul ¢ SHBE MM CPABHMT
BID auyuiemL, CKuit xaparTe
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', XPOMATHH HalH0
e He seqenyo,

aclcnmemmm HCCARLOBAHMA MATEPHAT,
BAHHBIE TAKMM OBPAZOM  ICAUTOMHDIE CKENETH 01
LIANHO JOMKHMI, H YACTO VAACTCA HEPEHECTH HA LIPEM

HOE CTEICI0 JHIlh CHABHO HRYPOLOBAHHBIE ODI0MICH.

TaK KAk NPH 3AKAOUEHIH 1PENAPATOR B KAHAACKAT i'dnmasl

CTEPAETCA MHOTO Jerased, A B BBIHYZKACH PACCMUTPHBATE HX

CRIOMUTEILHO B BOAE, HTO, OQHAKO, HE MOMEIIAIO0 MHE COXPAHATL
grcue npenaparsl. [1ns a1oro 51 BLCYIUHBAN CHEPMUE HA TOKPOBHOM

CTEKIE, YTO VAABANOCE CACJIATL, HE BM3LIBAA HX NeopMALHy, B 0C0=

DeHHOCTH eC/H npeiBapurensio obpalorats WX NapamMH ocMHeBoi
KUCJHOTEL. BlCVINCHHBE NOKPOBHLIE CTEKA MOYKHO COXPAHATH He-
HAMEHHBIMH J0JITOE BPEMA U MOZAHEE MCNONB3OBATH LA AdabHeH-
el obpadorion. J1oa okpacki 0Hi OKAZLBAITCR NPHroAHLIME He
MEHEE, YEM CBEKENPHIOTOBACHHBIE NPENAPATH, U NOA00HD Nocied-
HuM pasfyxalor B kpemgom pactBope Buonin. OnHAKO B HEKO-
TOPBIX CAYHAAX (HKCHPOBAHHHIE B napax o off  KHCAOTH
CHEpMMI  YTPANBAKT CHOCOBHOCTL K X AHHIO—BEPOSTHO,
BCAGACTEHE BRUTALCHHH HEKYCC O CBAZHOrO CKeJeTd oM
OKa3LBAIOTCs QUKCHPOBANHEIMK,
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Pue. 2. Yerupe wianza conepuna Gryllolalpa,
1000 pa3.

SRWKHON Hura: 1w puc. 26w 2d oHa uaofpaeHa coruyToii AMIIL
ANA AKOHOMHHM MecTd. IMOMCHO, YTO KOHLEBAs HUTh COBCEM
JIMWEHE TOAYTPOHAL, it mepenmoHicH, 4 MoiKer OnTh, oHA HE
Biatovaerca B o0pdasopanue BAKYOH TONLKO ﬁmro.],dpzl cooeit
BLICOKOI 3/1ACTHUHOCTH.
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8. Ton0BHDH CKEET THNHMMBIX KIYTHKOBEIX Cniepmies

Tonoska cnepmust cocTonT, KAK MIBECTHO, U3 ABYX OT/HCNOB:
OCTPHA M TIJIABHOM 4acTH, KOTOPAA MOMET 0biTh HASBAHA Takie
AAePHOR. B yKHBOM CIEPMUI 002 HTH UACTI [IPENCTABNMOT N0 G0Ab-
e YACTH HEACTHMOE HEeSDE, | IPAHMLEA MEIKLY HHMWH YACTO COBCEM
nezamerna. Ho npr oxpacke no Buonan KpacHsti mephoparopuii
peaio oraensiercst or seneuoil sueprod wacre. [pu oGBACHERNK
QOPMBL FOJIOBKH CHEPMHSA 51 HCXOHY M3 TOFO NPELnoNoKeHus, uro
XPOMATHH HANOAMTCH 318Ch B AMIAKOM AITPEraTHOM COCTOAHME
H YTO 3[8Ch MBI uMeem nepen coboll ecam HE HACTORMA Xpomoco,
TO XPOMOMKEN € MPeodaatanuuIMg AHAKIMH cBoitcrBamMn, H 1o-
NyCKaw, uTo npelocTaBneHHsii cam cefe, T. e. csoboaunil o
TBEPADIO CKEACTA XPOMATHH L0JKEH NpHIsiTy (GopMy wapoodpas-
HOH Kanan. Ho oH COgpikHBaeTcs TBEPIBIM CKEJNETOM, KOTOpHIH
0J1aroAapsi CBORI SAACTHYHOCTH MPMAAET KAllie TY Win HHYI0 onpe-
JENCHEYI0 BHEWHIOWO (hopmy. Ecau o0beM XpoMaTHHOBOA Kammn
OpH NNasMOId3e HaH 1pd p YXaH BEJHYMBAETCH, TO OHA
CTPEMMTCH PUCTHHYTH SJacTuHeckuil cweaer, TOAd TOJOBKA
npunusmaer hopMmy, npome HHYI0 MENKLY WAPoDOPAsHOH 1 TOH,
Koropas o0y AcHa €C HHBIM COCTOAHUEM TBREPIOID CKe-
nera. [lpu nnasmonn: Kk Bhie G0 ) AYTHE FO-
JOBKH B LWap 0pod
ropasao gaie—npu
Al TAKE ie

BACT Hi

Kpome T
BYH AYEHCTY IO V] y IIPH!
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! Ly
Hey HOpME TOJ0BKH CHEPMIED
B PPYIIILG. 1) YANMHEHHBE 1 2) KOPOTKHE, LTH
JMaHTeNLHO paska wupuse, C ¢aoeli CTOPOHEL, ANHHHEL To-
MOPYT DbiTh WM EPAMBIMH, W WTON0POOGPAIHO AKPY HeH-
BEChbMA  PACTIPOCTPAHEHHON OKAILBAETCS TAIOKE TpoMe-
ouas (JOPMA: CIIEPKA M3OCHYTHE FOJOBICH, CIHPAJNLHLIL H3-
FHD KOTOPBIX COCTABISIET MEHEE UENOrn 0i0poTe BUHTA. BoaMorKHo,
NTO COBEPUIEHHD NPAMLIX IOJOBOK ROBCE HE CYUECTRYCT it BCE OHH
B Goabuieil Ha MeHbINEH CTeneHi BHHTO0DPABHLL
Tun cmafo Hapurofl TOMOBKK CHEPMHA Mbl HAXOAMM Y dKEO-
siorist, Ha pue. 7a M3obpakend TOJA0BKA JKMBOTO CHEpMHS, B3
TOrO M3 CEMSMPOBOAA camua # GbicTpo ABIGRYMILrOCH TOCTYHA-
TeabHo. [0J0BKA NMPEACTABANET CODOM CEproobpasno H30rHYTE
YAIHHEHHBIT KOHYE, 0CHOBAHIEM CBOUM NPORA0IT opiics B ey,
3 yaKHM MEPeIMiM KOHUOM Tepexolsuii & ov
Basl Macca EJCP')KHLGE{C’I'CSI 31ech [ABY M3 3 ACTHUECKHMH BOJIOKHAMHT,
OJIHO H3 KOTOPBLIX # HASHBAW NMROLOCNbL HEB M, & Apyroe—
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POTEL 110 BCEH BEPOATHOCTH 110
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i ¢ OTHIL MBI HAD, ;
10 1 AP0 HUTH. Ha pie. 15 a—g npejers
ABTANHBE  CTANMN  HADYXanus TOOBKH JKUBOFG CHEpM)
] 15a ncero e nepegaer (opmy roJoBkH 3 1
epmus. Mocteanns obpasyer 21/, cnupansiux 06opota, #3 Ko-
[y 0D0poTa NPHXOANTCHA HA XPOMATHH, 4 BTOPUS 10A0BH-

‘Ha—na nephioparopiii. Ha 5aimon crepmun K T 2fy obopoTam

CIMPATH IOAOBKH TIPHMBIKAET DE3 CKOJLKO-HUDYL ACHOH IPaHHub
eie oann ofoporT NPOKCHMANLHOO OTAEAd XBOCTI (CpesunHas
YACTB); HA OKpawenHoM Mo BHOHAM CHEPMMH TPAHHUA MEMIY
XBOCTOM M sULpOM Ouenb pezkas. Ha pue. 150 auino, uto cnu-
PAIBHAA HHTh KOB-TJIE PACIHANIACE HA 3ePHBILIIKH, CPEMHHAS YacTh
Oriasa or ocepoil wuTH Xsocra, Ha pue. 15¢ mipo Bafynock
B AHUEBHAHYIO Ka10, M CHHPAILHAR HUTE BCS PACHanach Ha 3ep-
HBIMKH (Rann). XPoMaTHHOBAA Kailis 34ech TOJAbKO N0TOMy He
NPERPATHAACL B AP, MTO 2TOMY HPENATCTRYET COXPAHHBIUASCA
CNUpANbHAA HUTh. (OCTpHe pacmajioch Ha jlBa BOJOKHAD OLHO
NPAMOE, a4 JIpyroe 3aBuToe, NPeIcTapasiollee HEMOCPEACTBEHHOE
NPOMOHKEHIE TPOROABHOT HHTH TO105KH. (DOPOTH £ roil mocaeaHeR
MOMTH TOUHO COOTEETCTBYIOT BHHTOBLIM 00OPOTAM HHBOI FOMOHKH;
OHERHANO, OHH IPEACTS 0T codol THEHHOE COCTOAHUE Cie-
serHoll uuTH mepdiopaTopus K OUPEAENSIOT WTONoP0aipasHyo
Jiopmy Tonoexu. Ha puc. 15d cpeannd HACTL COBCEM OTHATA.
Q00pOTE SACPHOrO OTPLIKI I'C 1M COXPAHIINCD DE3 MBMEHEHHI]
10 Bhigaouenycs peopy
BEPOATHO, COXPAHMLACL 1 CHHPANbE
tapare Heokpawennoii. B nepl i
NPEALIECTRYIOWEM pHEYHIE ( ) mped JIRHI i!l'f_ij'”l.
pacTeraich B situesany : 0, 1] * Hlli:-iﬂ
COBEPINCHHO TAK KE b puc. 13¢.
Ha pue. 15¢ Mu 3 aeM ucob . VLS £o-
JAOBKH € SCPHHCTLIM Hepepoid
W HPOMEMKYTORHAS 1ACT )
phe. 15/ oerpue orn
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. Bpenwe enepmin Opilio spU?) HenocpeiacTreng nepeL HIMETHPO-
BAHMEM

A—mwinoh, —e—arpaiitine no 1ay. ¥noen, oroas 3500
H3 TEX

AAHHBT B BCACLCTBHE 2TOIMO TS0k HMEeT HE BHHTOODPAZHYIO,
A npAMYI0 muampuieckyio hopmy. Ha puc. 195—d
peaysnTaThl Habyxanus xpomaruia. CIHPABHbIC HUTH OPH
MAJO-TIOMAAY PACKOATCH, PACKPYUHBHIOTCA M MOPYT TaK )

y Paludina, cnapurses. Hoo M

NpH packpyuusannn

Y10, CCTECTHEHHO, UN

pank (puc. 19 M pipaao! H HMit AWK
B rogopice crepmist Opilio, ; i I THHIM
110 EPABHEHHIO CO ¢ wiem Paludina. Mexonuan craima p BOM




"3 HBYX a#y-
ILHOM paceros-

BOJOKHR, KOTopbe
HBIMH, CopTR. cnp-

mapuoupavmx
EMEHTHI CiexeTa.
Tk coboli kanamn
A BHYTPL siing
MEl  Haxojium
1P, B CHepMi
anecy caoHbii
W Kammo Ka-
ETHBIE HHTH

enemax MOMHO DAMETHTL DAL ﬂapaimm B H
A HE MOTY HACTAMBATL HA HOCTOBCPHOCTH STHX Habiofen

51 AymMaio, uro B ONpEREACHHE UX (OPML BECLMA CYUIECTBEHHYI)

Podib urpaer nephoparopuii, ojenawouini snammmbuyw 4ACTh 0~
JOBKH B (JopMe  YILTOWEHHOr0 Liiesa,

4. BuyTpennas crpyxtypa w Xummueckn# COCTAB CKEAETHBIX
BOAOKOH

INACTHULCKHE BONOKHA, ONpejensionme Jopmy rofosKi, ofbano
COCTOAT, KAK OyAeT pazolpano HIDKE, M3 XHMHUYECKH ouetl cToii-
KOF0 BELEeCTBa, KOTOpOe H0JIroe BPEMS MOIKET CONPOTHBARTHEA
ASHCTBHIO TAKMX PEAKTHBOB, Kai KPENKHe WEa0yd M HepAsBeteH-
HBlE KuCaoTel, HO namenenue Buewsnx yemosuil Moxer shiapa
HIMEHEHHE DOPMEL CKENETHBIX BOJOKOH M HE M3MEHAN HX XHMHue-
COFO COCTARA; STH MIMEHCHEH (JOPMbI 3ACTABJIAWT HAC TPUTTH
K BEIBOAY, UTO CKENCTHEE BOJOKHA NPEACTARAAIT Coboil KOMA0MILb,
HAXO/AUHECH B COCTOAHMM JKENA, & M0TOMY M ofiajaioulHe onpe-
AeneHHol  CTpyKTYpOii.

Beie npuseael O pas npUMepos, 1o BAIOLMX, YTO NpPH-
MEHEHHE PRAKTHBOR, BUMSLIBAIOLIMX pas0yX: XPOMATHHA, YHacTo
BJIEYET 34 cobol 0 1HE CKETETHRIX BOJIOKOH, HX VIIIH-
HEHHE WM YKOop: ¢ 3aKp) AHHE MM PACKPYYHBAHKE:
HHOIAA Yia {He. $l cHOoRa HAMOMMHALD
YHTATEN0 pHC. i il MEHEHHH, NPOUCXO/sIHE
B cnepmun Paludin

ane
COHPAJIBHLIE HITTH- J i ToncTas w0
TOHKASR; KaAaa | 'T 1151
Hapacrapus npouecca H
CrAKMBagTcH, npuy
Ha pue. 18 d gancan ms mu
oboporor. lcyeano
MOMHO BPHIHCATE [OBLIEHNIO BHYTPEHHEDD
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0 Li‘ln'wll MO0
Al Bclu.t'.'l.ﬂm\l

jm wpymm upouecm it 1oL Muupncxonum. leeuun .'n'y sa.u.afy
| TlocTaBna uepen codoil B rHepsylo ovepeis, Hatpas nepsbim
M HCCHENOBAMITA DoMLKe 1 METERECHEIE C MOpdiooriie-
TOUKH SPEHES CHEpMu arecoioran. H Halmoaan ¢ macnnHoi
mepcueﬁ MWCHBBIE CACEMEHM, YOMBAN HX NOJ NOKPOBHLU CTERIOM,
T&pﬂ“ H3 BWAY, CMECLIO crnpTa ¢ IJIlJHpLI\l HIIH Hernoco [CTHREHHO
KUCAOTON, SaTem uﬁpaﬁu'ruuau Gonte win Menee NPOLOIKUTENLHOE
spems nocnenosarensio 0,5; 13 5; 109 n, BAKOHEL, KOHUEHTPH-
poBaHH0i COMAROil 1 )y mwaw HNOG) u, nocne:
NpoMBIBIE 80401, 0,F -
TaK KaK 1oy aauw—m REMUKOB P |
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Pie. 22, Pasfyxatie W oratie ogior TOTO WKE  CHEpMIE ke
Mo BAHSHIEN wenouei o Kic ai il HpenocTH (CM. TeReT).
Yuen, oxoan 3 500 pas.

COOTBETCTBYCT, OHeBMAHO, 2,5, OCTATRY, HEPACTBOPHUMOMY B XO-
JIOIHBIX HEA0MAX H IKHC

Kakas e MOPHoTOrHIECKas HACTh FOI0BKH npH aTOM pd{.-mupu-
JRIChL M KAKAN COX Py

PUM CHIEPMHI HE yILACTC 3¢ m\imc..n mcp\mﬂ

Mc’ruru‘pmlinm H.L A abbie pacTBopsl BHOH,

-m\pau(y cn.euuruu\ HHTE . : HUTe, weicu,

NPOAGALHONR M CHHpaibHoil HHTH ronoBKE. 1iC ; BH
HENPEPLIBHONO  CHUPANLHO Ifl:liuplumlm 0
PH KOTOPOre HPOXOANT HPOL0JILHAS HHTE.
XPOMATHHA OTKPHITH 1 ) )
HE YTO HHOE, ICUK PACTROPEHHAA B e
BoKHCAAst conb. Kpemali pacrsop Brouu
HHTEHCHBIHOE HAOYXaHHe Xpo







1eeCst Y MHO-
I_T_ i oﬁpaﬁumc

[ pn caeeﬁ -rpyuuaii
BHHO HA €ro JLoAi0 npu-
o1 mam:a. Cnmranaew

- eoofpance-
npHHUMaeT

OBl TIOAYNHTL A8 alaausa ueuwpa:mn, Lol
UECTEO LEHTPILHBIX TRICL H IWEANOro CikeaeTa.

; OnaKo YK€ TENCPh HA OCHOBAHHE HMEIIINXCH JAHHBIX MOIKHO
HTL TY FPYANY 0PraAHHYECIIX COSANHENNIT, K KOTOPOH Caeiyer
OTHECTH BELLECTHO CHeNMeTd Cnepmies. BeposTHo, MBI HMEEM a1ech
Aeao ¢ ansOysusonnom. Konreiiy o cnoeit « Xumui Ges<oux Tests
COCAMHSET NOASTHM HASBAHMEM aPsil DEJIKOBLIX T/, KOTOPLIE abpa-
AYIOT CHENETHBIE BEULECTEA Y IKHBOTHLIXy (cTp. 269). Cloaa oTHocATCA
KOAMATEH H 90aCTH U CORAMHUTEILHOTKANHLX BOJIDKOH,
XpAlld M KOCTH, KEPaTHH Porosex olpasoBanuil N03BOHO-
HBIX, GHDpHUH WeNKA, CHOHT MH M KOHXHOJHH CKe-
JIETAa PasaHuHLIX GecnosnoHOMHBIX, anbOyMOWLE JIHH3L, XOpAa
i PAZAMUHLIC HHBOTHBIE 000204KH. Bee 9TH BEWECTRA (0TAKMAIOTCH
(hH3Hyeckoit ocofeHHOCTBIO—BHICOKOH pounocTEos. Ewe apyro#
OCODEHHOCTRIO AQDKHLL OBAALATE BCE 3T CKENETHHE BEILECTER, —
1D X NOAHOIT HEPACTBOPHMOCTLIO BO BCEX MUBOTHEIX JKMAKOCTAX,
Bee anufymuuonas: coBepligHHo HEPACTEOPHME B BOAE W B COJIEBHIX
PACTHOPEX, 10 DoJisiwell vacTi HOUTH HE PACTBOPHMBI B PasBeieHHbIX
KHCJIOTAX M WEI0Yax; GHH MOryT 2 EBEAEHD TBOP JHIE
TAKUMH METOMAMH, KOTOPLIE Y M 0C CTH H OTHO-
CHTEABHO KOTOPBIX ME! 3HAEM, TO 0 JBBIC e HMH pazpy-
INAHOTCH M XHUMHYECKH HIMEHRIOTC [ I’\I1IlIL11..\ OTHOCHT
AALOYMHHOHIB! K CAMBbIM CIOMHEIM Genico BHIM T M, XOTA MBI H HE
0018 ACM HHKAKHMI TAHHRME 00 HX MOJIeK IPHOM BECE, HO OHH

BBIZHIBAIOT TAKOE NPEACTABICHHE, YTO «[1PH HX (PHSHYECKHX CBO
i KEH DRITH TIPHITHCAH
2l DoabwHi MoJeryanpHbti B M PacTBOPHMEIM Oemrams
{erp. 271). Mo HewasecTHBIM OCHOBAHHAM 2ATOT ABTOP YBEPHET
Hanee, yro aa_rn,ﬁyhiliun“.‘[bt HUKOrga He ABTAIOTCH YacTAMH MHBOT-
HOH KaericH, Ho 0DpasyioT T0 0CHOBHOE BEWECTBO, B KOTOPOM 3110
IEHEL icneriny, ONHAKD 3T0 TIPEATIDIC He AMTCS] B TIPSIMOM
HPOTHBOPEHHH ¢ HAWMMH COBPEMEHHBIMM B3rAs1aMH HA COCAMHN
TEABHOTKAHHBIE BOJIOKHA KAK BHYTPHK/IETOYHBE yagosaHns. Mue
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Pic. 26, 3pese cepmim Mysidae: a—f Parapodopsis; g—Protosiriclla.
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HEHb CBOCODPAIHEIM, Ciepaitii sneck caomunesa
| TIPHHEN MeCTO TIEPErifa sAHMAcT WEia, 0T KTopo
AT ABIO APYE EPVTY WAVT [ABC HWTH: XBOCTORAA M ALEpIAn
HITL. PONOBKRI). B JNG0M CIEPMILS STH ABE HITH CRAZANK MENUTY
W OAETH DAHDH NonynpoHuHREMDl Nepenonkoll, TAK $TO
ot GDPABVIOT OLHY MOXBIKEYIG HITs, IH0CTECHEOCTD KoTopol
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12e 0T ODBLIMHONG

ABUIMHCTRA Ay NaBLLI

g 'Pﬁe T J.“g-
X, H4CTHIO He-
Hoit M3 Hece-

sche Unter-

Ce HemenKmnx anaromon (1907)
Tyfﬁ_&ma it TaKHe e GATTHPEHH b
aicy Cirripedia. Mpueyterayionit na jcomn-
) Ykazan AOKAAMHKY Ha cBOIO paboTy u padory
B KOTOpOH oiienisasiach cyinoa AAPA TP PAIBMTHM
cnepmist. Hoorn uceneronanmn e norcazanues 9. Bammonniy no-
CTATOUHO VORAUTEALHLMY, U B croclt nocieaneli cuaGucennolt radnu-
uaMn pabore o ciepumsx Typhenaapuit on croma macrammaer
HACBOCM DAHEE BRICKABAHHOM MHEHUI 0 DESBIIEPHOCTH JTHX Crep-
wiee. O paGorax Jorepa it Bémnnra on BRICKASBLIBACTCH 36Ch Ta-
KM ofpazom: dofie Sriy CITEPMUEOTEHETHIECKIX paloTel M0 Moemy
MHEHUIO CILE He fatoT VAGBACTEOPHTEILHOIO 0O BACHEHHS MONX Ha-
O:I00eRHTT BAA 3pennIMi CriepMsMIL 1 TPEDYIOT nafnkeiiunx ueene-
AOBAHMI 1O PARRMTING JTHX HHTEPeCHLIX obpasoeanuil y Typbes-
aspuits (erp.
51 mayuan smusnie CHEPMAM I1 CHEPMHOTEHES (OTUACTH TOME Ha
AUBBIX CHEPMATIIAX, YacTel0 HA paap X) ¥ PasaMuNLIX BHAOR
Ty phennapuii Yepuoro v Cpeausemuoro nMopei®, Mecnegopanibie

. Zoologle T, 1904,
i . B1, 190¢
i
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b Henfxomimn
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fi—Darwinia; b—Leptoplany, 3500 pas,
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b—Leptoplana. ¥Yeeanu. ok. 3500 pas.






xgocTosbiMi. Ha pHe. 2 :usospamaﬂa
phanostoma, B ueHTPe KOTOPoIf NpocEeuHBAET

EPEL HIM WPAE, A Hadald PACXOnATeA e
: HUTH. Bodee nosjapion cragmio passutua ciep-
AWIEHHOMY Npenapary npeictapiser puc. 29 b.
0 HMEET 3fech yiKe BHTAHYTYIO dopMy, criepey
AET POJOBAA MR, OTACCHHAT BAKYOILIO, DHEBHANO
TIPOHCXOMAEHHA, Caaxm AIpa—Kanis npoTonnasmel,
CrofofH0 BUXOAALIMME HAZAL XBOCTORBIMH HUTAMM,
DEPYT HAMANO C MECTA COEAMHCHHA WAL C IOJOBKOH,
HEX Bhie cnepmatug Monotus u Procerodes (ep. pue.
‘Ha pue. 29 b ¢ aepoil cropoHel XBOCTORAS CKEJETHAS
acTh fAapa nfpazoBana MeT/TI0 H MOTOMY BHIHA HA BCCM
H 0T CAMOIO OCHOBAHMS WK, 4 cnpasa l‘.Ell}TBI’:’]'C‘I'B)’K!-

AbHelIeM PasBHTHH CHEPMATHAB XBOCTOBLIE HUTH He

51, MEYKAY TEM KAIC SLPO PACTET HABAL 1 10 MePE ro Y-

K HeMy ¢ G0KOB IDHCTAIOT XBOCTOBbIE HITH. DTH CIKeNeTHhe
CIAHOBATCH KPACBLIMI BOJTOKHAMH YHAYIHPYIOUWHX Memdpan

20¢,d, 0).

HEPMUA, MEHAY KA ¢ [|L p\l.lTlI in} c1§‘.m)ucl-ua.

M B (puc. 31a, 0). Ho npu tansueiiwes poc

ETI IPHANAIOT K ey 1E ¢ IBYX CTOpoH, Ho cO/1H CH APYT
M ¢ oftHOH CTOPOHL. JT0 U SRAACTCH NPHIHHON TOFO, HTO

LB SEnETIEN i
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Pie. 32, Huupernposanue crepmis nayka Opilio (7) 00 skupum KAETRAM.
Yaen, o 10 paE.

MOBPEAIEHHI BO BPEMS HACACHIBAHIS B NAJILIY M BbIIPHCIKHBAHMA
H3 Hee. Cripammpaer \ 1 uero crnepmuii
NPHHATE [i)(!p.\'l‘,' wapc T, B WOTOPOH OKpaniu
BHUABISIET 0 HAH ¢p e flpo, paagHsaercs np
PHICILHO B CHOMHY YT /10 1ceTiy.
BHACTH DIecTsiLyio
SEKOHAR: OHTOrC)
T'aHkl, Hcy ouHe ¥ 3pe.

HEAIOT T10J

(?), o] B Teyenmue
PHCTHOTEHE3a HHKAKMY SABJICHH HED ajech He Habmo-
17




LY ETH 'nu:loxaan;maﬂu-nx m; i
amp. Ha pue. 32 ¢ u d KoHTPaKUMS NoAYIpONMIARMT
VeIIHIACE, # FOAOBIGA CBEPHYICL B K0MILU0 (pHe. 32

AISLI HE TOILKO HE CONPUBOMIACTCA YBCTHUBHIEM ofit-
[PH ILTA3MOHAE, HO, HAODOPOT, 00%eM Jaske yMeHbiaeTcs:
BOTCH YEPES OJYTIPOHHLAEMYID 000JI0YKY HADYIKY, B CBH-
CRENLT CTAHOBUTCA BCE MEHEE 1 Menee Aickum. Ho naxe na
32 ¢ BHUHSLL cAe/k ero coxpansoerH, Ha pre. 32 f pujno, wro
STOBAA HUTL OUBCPTHIBACICH BOKPYr ARUCBHAHOTOD CHEPMHSL.
MOCACAHErD CIIC HEKOTOPOE BREMS CHRHMACTCH, H HA MOBEPX-
| BRIEIAETCA TREPAAA DaecTals 00010uKa, KOTOPAN CoBCeM
BIBACT BHYTPCHHIONW crpywrypy. Cuepsmuil, usofipawennnii wa
g, 32 2./, B3AT yaKe 13 ceMAnposoia. TTpH KHOAUEHNH TAKKX CTiep-
BILE0MN OHK He pacTeopsuores. TloruansMony LHETA nojofHp
(HOCTOBON Kancyae ¢nepsun Decapoda cocTonT A1ech M3 XHTHHA.
Ha pﬂc. 33 mut MOMCEM IIPDtJIL'nFITb T:'I : : Agaelena
i chory
'GSMU‘I Hepei navddiom IJp(:Jltcc;l I-(nll'r ¢ CroeobpasHan cep-
JOBMAHO-3AKPYHEHHAA OPMA TOJNOBKH ONpPeLe/sieTes )ILH
upam,m:ii HHTHMH, KOT g [1|||I!l| BHIIHB HA \r!tP;llULlfHL-l\ 170
Bronan npenaparax. Xu ¢ ror nepeiuelt Tper
T o or nepdi 0K 00
SaAHHX TPETH
OJTOYIH ML BILL

W TIpHHTA
aATeEM 37
{ uzoOpakalor momepesiuic uueTs). Poe.
SYNBTAT KUDAMTEHHA HHCTH B KOH.
CX0JeTRO HTOI0 MPOUECcA © OMHCAHHLIN
‘mactoamelt  padors 1 ;
9 B radaa. Ejuucraennoe  oramdane-




CTEBEJILKA ZOOTHAMNIUM
ALTERNANS'

BEEJIEHHE

‘ceoux «Mccneponannnx o fopme KIETOKy * A BUIBHEYA Coie-
AYIOLYI0 LHTOJIOFHYECKYIO NPODIeMy: KaKiM 06pasom B [ITETIKE coB-
I0TCA NPH3HAKH TBEPAOTO M HIUIKOI0 AFTPeraTHoOrn CocTos-
. €. HOYEMY NPH HECOMHEHHO JKHAKHX CBOMCTRAX NPOTOIIAZME
KH 001a1a0T CcToHKOI, HHOPAA BeCkMA CA0KHOH BHemuei ¢op-
HP‘!RJTUKHJ‘I TAKDE p'upememie IToH I'I[‘.'DIJJ'.IL":'I.I;I BO BC_HI\I]H
WIH BO BUAKOH uacTH KAeTKH, GopMa KOTOPoH OT/HuaeTes
wapanfipazuoil, umeerca Teepawiic TpHAAKILHE onIpeenen-
[HE BHEUIHHE 0UCpTAHHMA MUK npororiasme. CKener KIeTkH
MOKET npencmsnm‘h SAMKHYTYI0 oGormlu\y. KAK Y pacrenuit, umm
o), MAH IKE OH CAAraerca us
aﬂgp‘r}mecmux BOJIOKOH. B rososke HEPMHEB PazioolpasibiX HH-
BOTHRX * 41 HAUIER 06BEKT, HA KOTOPOM ¢ 0CODEHHOH HAMIALIOCTLIO
MOJGHO, MOKASATL, NTO BOJOKHL SABASIOTCA 34eCh AeHCTBHTENLHO
CReJIeTHRIMM DOp M HE MMEIOT HHKAKOro OTHOMEHHA
CCOKPATHMOCTH, TAK KK FOT0BKH PACCMOTPEHHLIX ClIepMHEs coBep-
WERHO HEMoABIKHEL $1 npeio | NpOTHE \;l,nu-wmm HEKOTO=
PBIX IETOI0I'0B, CKIID $
OOpAzORAHNE, 1T VTR A, MTO B IGJIETKE BEAKO
MO0 € BOMOKHO JA0KHOD DLt w0 C. KHEIM J.B‘»"{IJ
BATHEM, T. €. LOJDKHD T TBEPAOCD CIENET

L Hane
Maegea, 1911,
“Theil 11, w Unter
‘mans, Archiv fiir
 Archiv fir m
yiue,, 1905, Cwm. cra
B Archiv fiir Zell
UEHIEH,




P g )
0CY O CHIAX, NPUBOASILNX STOT MEXaHHIM B By~
ODPAIOM, NEPBAR YACTL MOWKET GHTh HABRAHA CTa-
BIOpAA—H H W amu kol crefennica cynol

HACTDH I
CTATUKA CTEBEJIBKA CYBORKH
Faaea 1
CTPOEHUE
1. BBogubie 3amevanun

Kononua Zoothamnium alternans nmeer By nepeiuia i
HOH 0KOJI0 | MM, KOTOPOE NPHIKPEILIEHO CBOMM 0CHOBHEIM KOHUOM.
TTPOKEHMAIBbHES YUCTh CTBONA JHINEHA GOKOBLD BerBeil, Korophie
HAYMHAIOTCA NPHOANSHTEALHO OT Ipanuusl HIDKHE Tperh croosia
I MAYT B JIBA PSR, [IPHYEM TPABLIE BETBH HYEPeAYIOTCH C JICBBIMIL.
Ha DOKOBBIX BETBAX CHAAT ABYMS TAIOKE YEPEAVIOMMMUCH PILaMK
ramopku. Ilpy cokpamennn ses 1 3 : resi Oosee wim
MEHEE OJAHOBPEMEHHO, MTPHYEM CHA aKp 0T¢s OOBIKHOBEHHO
TONOBKH AHCTANLHEIX B i
BeCh CTBOJI, Oepeian
Hbli CTBON CKnaqLIBAETCS
COUTHETCTBYIOT MECTAM OTXO0)
MONepeMeHHo mpant
BAHHE N0 CIIHpiLi
BersH. Haubd ACHOI 1 1 npe;
ITEMHAIOT
TaA0K—HHOT 13 L:
CaAMAs HIDKHSIST uaCT BOJMW HE CoKpalacTes.
(88 MemoueHHEM camor (CHMANILHOTO  He
dia) crpoenne creona n o
ATOID CTPOCHUS Caeaylomasn.




TS € NPEACTABIEHUAMM O
GALKO-HHOY/AL  QHAYHTCALHO
UTHE CTEHIH 9exua (puc. 1).
‘YTd KacaeTes TOHKON CTPyIK-

ypBl HAPYHHOTO 9eXa, 10 B He-
OTOPMIX CHAy4asx OH Opeacra-
eTCsl  COBEPUIeHHD OAHOPOA-
“Hum, npoapayusim, Ho npu uase-
CTHBIX YCJIOBHSIX Y PasHLx cy-
BOBK YAAeTCH HaDNOLaThL B Ha-
PYAKHOM UEXJIE [DONOALHYIO Mo-
OCATOCTH, A MHOIA M TOHKYIO
IBUATOCTE, OTJAHYHYIO OT 0TMe-
YEHHBIX BB CKIAL0K. [lanubix,
KOTOPHE TNO3BOAHAH ULl yTBED-
SRAATE, YTO 3Ta NPOAOJALHAA [10-
JIOCATOCTL M HONEpesHas Hevep-
MEHHOCTbL ABJSIOTCA PE3YALTATOM
CKPLITOH AYEHCTONH CTPYRTYPBL, B
MOEM PACHOPAMEHIN HE HMEETCS.

MEFLY HApPY

HeMoi? Bo neak

KOCTLIO, TAK KK B

£TBE MHOHEMA Nep B
Hoino. Hes 512 ABTOPHI HE
BAWT OTY IHAKDC!

AecTeom crel

HAPYIKHEIM 1

KOROFO B

BIISIETCS, ONF

HEIM, 10 11po

SUNOJIHEHO M




HTEALHON MOIMHOCTH: 316ch nepefaHa
! _ TEROILTAGMB—3epHHCTOCTh.  Dopa-
HASKIBAET STH ZCPHA MUTOXOHADHAMH, OCHOBMBAACH HA
HIH X IC KPUCKAM] MHE 9TO CPABHENHE He MpecTABASETC
MTeBHBIM. [IPHCMATPHBASC K PHCYHKY, MBI BIIHM, UTO B HeKO-
MECTAX TEROIVIAIMA M KHHOIIASMA SIEHET PALOM APYT C 1pY-
0N, KK JIBE T0I0CKH, Kauaasn Ha KoTophix 0AHOH M3 CBOMX ¢To-
DOH Kic GYATO HENOCPEACTRENHO NPHACGKHT Keuexay., M Tai Kai upu
STOM TOJIOCKH TeKOMUIAZMBL H KHHOMAA3Mb HI KAJKIOM 1K0IEHE CTe-
GE/ibKA MEHAIOTCH MECTAMM, TO MOMKET NOKAZATHCST, YTO 310 ACHCTEH-
TeALHO ABE HUTH, COUPAJBHO CKPYMEHHBE 01HA BOKPYI Apyroii,
¥ Vorticella n moaoawix akaesmgsipos Zoothamnium, rie vexo-
TAASMA PAsBHTA ouenb caalo B CPABHEHHM © KHHOMAA3MON, ona
MMEET BIL DAHOIO PAAA 38PEH, KOTOPHI oDBHBACT § CTALYI0 HUTh
KHHOIAaML. Ho i ageck noumn B Kanaom crefesbice Mo3KHO 3aMe-
THTh, NTO OTARTILHBLE COIAT M3 PAAA M OKA3LIBALOT p
:Gpl_:t:am:umu BO A nopepxuocTy. A B mipkHel dacrn
creosna Zoothamnium alternans HErocpes
B OCODEHHOCTH HA PASIMUMBIX CTAANAX COKPALIEHH

Oﬁﬂﬂp)m{:m:- HTO KHHODNIAAME HH B OMHOM ITYHKTE He CONpHKa-
CAETCA HETIDCPECT HO e KAK [PH MEHEI O~

TEALHO, 4T0 IHTI DITHCHIE
EPHUCTYIO aKcoHemy (
Crasmonemy (coore, Moei Kuuo
(reyuecrs, mnep

BAIRART MCHAKIE CB(

ClBeHHee, Kazaaock Gk,

B IIONLAY vero ropi

EArchives de |fanatomie m pl. 19, fig. 18, 1910,




LHE JeRoM | puc.
MHOPUATN B HIGKHEM KOHUE 0TOp-
BARMICHCA 1A700 0CTAHCh Uennl, a
HE BEPXHEM 1RONIE, NODIAHMOMY Pue

1o Ooawel
iy maobopor, crsarusa
Hunonnaama npu pacnagesm

CROJILKO-HIG

H B arrperaric [OAHHH, HE
nponcxoiuao G 3
BEAKOD cToADHIH KHLOCTH, Haup
THCYUEro cupona. Yro 1eTCs
AABARHMIO 1€

ITOM CHALHO

Bepere
BCE 30 MCIAOUCHHEM JBYX pas s onpey
PBAAHC. I

Alleib
CAITIIAMH,

Ha KalliH
ITH HHUTH




Pue. 7, I1rnpuu tesie ov
e

SAMETHTBL B creleibiax, KHHo!
. Flpy takom pacn
DEITH Pas/IIiH;

HHA (pHe. 4), B HU"'
HO B IOpOMERYT

AeHHbIe Ve Ter

fiyuok, Kutonmassariieciie

DTSRI KIETH

.8, Hposcumanbiuil Konen cre-

Oennin Z.

alternans.

TOPEIX pAcafachk =#a ¢

CKEJIETHREX

BOJIOKOH MO

#, HICOHIBL
Il’ Hu ]Il!rl\HL‘I’

; OKpY-
] ETHRIT
NPHHHMATS
18




A K OYHKTY
HOKASKIBACT

MDETOATE N,

30K

L daemenry
ECTRCTHEN-

KAZANICH Gbl 3AKPETIIEH by
BEIPAM/ICHHOMY COCTORHHIO JHEOID

B KHBOM CTEfENbKe, Aa3ke IPH TOMHOM BETPSIMICHHN
,e.r!e‘mu ANEMEHTE HAX n'r..s, KOHEYHO, HE B CCTECTBEHHOM,
RYKICHHOM COCTORHNMN, Beis BMyTpenHuil uexan sano/ner

0ETBI0, KOTOPas BCJIGACTRHE MOBEPXHOCTHOIO HATSIKEHIE
OTHURCKOTG. AABJEHHS CTPEMUTCS YMEHLIIHTL CBOIO TIOBEPX-
1 IPHHATE WapooGpasnyio Gopmy; BHYTPerni yexoi fipo-

THBOACHCTBYET STOMY, HO CaM PACTSCHBAETCH W YKOPauUBACTCH.

3 HOBEPXHOCTHONO HATHKEHHA JKHAKOr0 COACPIKHMOI0 MHOHENBE

CHJA OCMOTHYECKOTD MABAEHMA P, crpemsuiecs NpubAN3HTL

BCIO MHOHEMY K (opmeé Wapa, ypaBHOBELNBAIOTCS SMACTHYECKIIMH

CHAAME BHYTPeHHEro uexaa (£ u ckenernwx dubpunneit (Ey),

HOTOPHIC CTPEMATCH BEPHYTHES K rm'r;lmrrnmy BCTECTBEHHOMY CO-

CTOAHNIO.

Ecan MBI BOSLMEM Tuxoii c.“l\“mu‘ KOPAd RAPYIKEGIT HEX0N HH-
BOT0 CTE0ENEKA COREPIIEHHO BHIIPAMICH 1 BHYTPH HEr0 MPOXOAHT
TOHKAA, BLITPSIMICHHAN MHOHEMA, TO ITO IMAYWT, 4TO Iiil]Tl}-.ri\thi‘i
HeX0J HEXOAHUTCA B €CTECTREHHOM © 5, a Yy BHf pPABHOBE-
CHA MUOHEME! OTIPEACITNIOTCH CAEAY IO :

S+P=Ei+Ej

IMpeanosoium, 04HAKG, YTO ¢ £ TEX MAM HHEIX APHMHH
NoBEpXHocTHoe HaTwKenue (8) 4 i Il"EJ‘iCHHL {P
TERONAASME! H IKHHO 10¢e
HECKONBIKO Do 1pud
W HIHPE, «COKPATHTCS Y YEX0I MHO1E
ARACTHHECKOE CONPOTIIG
HHE CHENLTHHX (|
HET Kopoue HAPYIKHOrQ e
BLTECTEEHHOIO COCTOSMHN, Ct
CIIAMKH I CRPYTI
POTAMH B 3upHcH

Ecinn uepes 7T
THHYTWIT peannostii urm gmn,




H OCMOTH-
m. He paa-
KO, 10 Cyime-
ﬂ. JHINE LA
aelicren-

A KHHO-
CA A Kama,
0f0AMBLII e
1A pacna.le-
TOM, HTO 10~
amoil 1oreko-
HHOMASMe,

IHHAMHKA crm.uhxu CYBOAKKM
Fnasyq
POJIE OCMOTHYECKOI0 OABJEHMS

i yaer l]fli_\'ﬂiia'lll'l B e }’J{‘I!IJ.("“ Fliane;, NEPEMEHT B XHMHBYIC-
HHOT LG B KOJHNECTEE HHOM OTHOIEH I
AMEHCHHE HOBEPXHOCTHOrG

a*r;m\cuuu KHHONAASMEL. B [CTHHE OTOI'0 SHCTICDITMCHTOR

JACHUTBHEM OCMOTHHECIOND, JABAeHMs HEALIN SAMENATL MOPCKYID

BOAY HIOTOHUIECKHMY pacTeop MI! HIL 3ACKTRC

AuroR. YroGw n '
£F0 tuCiofl thopae, caeayer yno; : BAIEHHBIE AN
KOHUEHTPHPOBAHMLIC  PACTROPE \mpu.m ( HE HAMEH e
XHMHUecKoro cocrani. TTpn pasbupfiennn MOpeKoii poiLl Jecris
JutpoBanoil Boaoil XuMmiiecKoro i S, THOBHAHMOMY, HE i
MEETCH, HO TPH BuIlapHB: i '
TOHHYECKOI'D p:
TOpEH, KoHeiio,
HaTHReHHE, Peakupm Mo
MaOH, wr VT
(lhlrlp 3 WHLENT P
i Mi ‘ A (OIBIT
l-.'nl!JI_t‘It'lllllpn THY10 ]
BIHAT C F oM LA 110
(VLN
OUBITe ¢ ALieTEHem THME
AKMM Crtocal ¥ )

LOPOID At
; 1m|||r-._|r|'f'11
JACHHBLIE KOJDHKH
JCHKAMY o8
COUTE, ey




d €

. Bagyoanaaius KnHonaaanel B anom  COXpAnIpImes €enjo coKpa-
THMOCTL CTeOeanke Z. allernans nop mamsnmes rHIOTOMYECKOrD  PacTBOPa.

-.:iiiudc"r.h nopMasibna (pie, 8¢ ), ¢) Mopekan Bofa 0,04, sarem: #) Mopekan Boga
A0 025 —MUOREME PANYBACTCH, BAKYDAN B KHHONIEAINE PACTYT, COKPATHMOCTS

b Ha Kumau,
ASACL Ha Kan
PUponaoR
) Eh KHC0,
H3YUAAGCE pelicTmg
HTPHPUBLIG, 8 Sarey
B PMATRHOE 1 0Huey-
o Boie 1, wax

AT, 4To
TH HAHOI0BHHY)
cre-

Pric 10. Ciena; yTpesiero B ; e B raney
pacreipe H HCqesaume npur HOCE B PHOOTOHIMeCKIm P

CTEOEMBKA HOPMATLIE
CTHAAHPOUAH AR BOL




A,
DAL SHEPIHANbX. ©
Peiag an:l.u ﬁuﬁ—cluu Goanmee
2HEKTTOPHE POIORKIE PAIPYIIRIOTE
patnmm i al'rnn B coxpa
AAMBL SCHIH, BAKYOIMSANA (Pre. 11D 1 ¢}, & W (0BePXNCCTHNY
IRAOTT ObTe BB Cie ETamie pulpiaan (pre. 10 a w by, e) Mop-
0,08—muanemsl, ¥ PL% papee O lpsEpysREsa Onucanian
PAKVOAHIAUIN  KUHODARIMN,  SHEPRIIID  © GHOTCH,  OCTRITEN
3 MENYTIL B OTAKGM COCTORIONE 1 3aTEW MEIUICHTLD BLUIPAMANOTES € pac-
Wlm KHUOIADIMN Tl KAy,
MHCAHHIL SKCnepUMenT IHABJINBAET, B IHIOTORNC
pactsope noia nagne i MHOHEMBL (KHHOILIAZMBL), 1]
HEM BHYTPEHHI uexe ’ OABHLE CIRAALKH. JLan
; a:hﬂu yer IIUHH]L lm-u fpasoBanne CKAANOK HA
rTHTERONTAa3ME 1 obhes-
MHBaHNE h‘l.l}lu]‘l A3ME M TEKODTAZIMM
HE ORKUBBIBAWOT SCH BAHAHNA Ha
Mmocrhereles

M comn:
HEX 0T~

oT aglicTony
ECICHX PACTRO-
HPEICTABAAIOTCH
CTECTBCHHLIMY,
NOAMEPKHYTH

B BiCHOE of-

Ilogsegem wrork «
CYROHKN JErko npreioc




CONPHIACAIOUMMICH
{ 'm(mmaama TipHuem maepxumuae
Ha ux rpamme oﬁuapymuer qpespyaiinyio ¥
by MOMEHTIIEHO NOBBULASCH 10 MAKCHMYMA TIPH COKpa-
ANCHHO ONYCKAACH [0 MUHHUMYMA TIPH BH-
Hik cTebentKa. [peicrasuy cefie TaKyI0 MOALHL! B 3
COOTH, TEKOMIAIME) TUIIBAET KAIH XHAKOCTH B, HMeloteh
B VREARHEHT BEC, HO OTIHMMAIOWENHCA CHALHOH HAMEHTHBOCTHID
EPNHOCTHOFO HATAMKeHNst (coors. wunonnasme). [lpeicraBnm
AATEE, HTO DA KA B BUCHT HA UYHKE 9AaCTHYCCKHX HuTeil,
OPHIE BRITAHYTH TIPH MUHHMAALHOM HOBEPXHOCTHOM HATSKEHHH
CKAAALIBAIOTCA 10 mapoodpasoil no 10CTH, KOrAa Io-
EPXHOCTHOE HAT/DKEHHE B yeeauummaeres. Takum ofpasom, Kaias
B Gyaer npuuuMath hopMy Lapa i Goree AN MeHee BHITAHYTOrD
BEPETEHA—UMINHAPA B 3aBHCHMOCTH OT HMHTCHCHBHOCTH [DHEPX-
HOCTHOT'O HATAMEHIA
~ [lpeacrasus cefe Aanee, 4To Mbl PACTBOPSIEM B IKHIAKOCTH p:
JIMMHBIC XUMHYECKHE BeILeCTRR. 3/1eCh BOIMDIKHE [TPEHLLe BCLIO TP
PUBMLHBIX CAyHan,
1. Pacrsopnmoe BEMECTRO HE 0KAd: HHKAKOrO B
Hd NMOBEPXHOCTHOE HaTH A\LHI!L (romoitoTonnope EtLll £
10 repmiiosors M Pac
HE BLISHIBACT HHKAKIX
2. Pacreopenn m-mur]
ane Moy A n B(hatorenno
e np!l PUACTBOPCHHH ]
BBEITAFHBACTCH , BOOOLLLE FOBOD
pactaopa. Ho nance
TENBLHO YMEHBLIL
YT0 BEUIECTRO,
HATHIKEHNE, TPITHE I.' ] {
HANDP., MLl pacTeopus B A 1
U3 AHWIMHOBKIX KPACOK (KOTOpLE
CBOHETEOM CHALHO HOHH Tl (MOBEPXHOCTHOC HATA

H3MEHEH A L. Michaeli
ALTCH: biologische Oberfli




_Korupym
ﬂ HT. L

O MOAEL

if. @ ummﬁ

:ﬂ‘wpocum‘ e
OCTE T
HE Byay siccy
OIILIKO. OBICT

4

if p:mux meiqm nan umlna) B H:zlmc‘nn»!'( cnylmﬂx

VIT BHYTRB (poTOnIaaMe. FI ayMain, UTo H OnWTH

ATUMOCTBI0 CTECABKA CVBOIKN & SaBNCHMUCTH OT XHMIf-

COCTABA MOPCKOIT BOAL, KOTOPHE A NPHEGKY HIAC, 101-
[T sror K.

nexom szamed mopcrol
1PN (CBOMX MECATAOBAMMIX HANL PAGBUTHEM MOPCROFD ik

o l!:lcyctmemmii PACTED] NaCl, 0,89 KCIl, 0,66%,
_HgSO,, 130, Ce aHCO, 10 yCpeaHeHus PR H

MowKeM, 10 Kpaitneit mepe npeiBapuTeLHO, TPH HCCASROBAHHAN
WA PHEHOAOCHNECKIM JEHCTBHEN MOPC rofl BOAK CHNTATLCH HMEHHD
W GTHME COJAMYE, COOTB. HOHAMH.

Buiio 01l nechMi BayKHO, npene NPHCTYIATS I (PHEM0I0ri-
UBCKHM DKCICPHMEHTAM, BRI ' fHeCKIE CrOfiCTBA ATHX L0
Jigii. OamaKo, NoCKOALKY MHe , MBI HMECM JIHINL CAMBIE 110~
BEPXHOCTHLIE H OTHACTH NPOTHBOPC HBLE CBEIEHITS u,nnu{
JACOPHINNT NEPEUHCIRHIEX BLILE COJ [To dpeiinian

1, KOHESHO, DonblnM

U € Tpyaom 1oj
ALCOPOUHID BOAHBIX
ol B HHX Y
METEILHYCC KM
maroi # T, A0 X OOLTOB
NOAAEATECA Hi TOMHOCTL Oy AEMEIX wnipp. |
CTAB/ISIETCA YINBI hM, 1UTO, HANP., OTHOC
HATPHSL PRatbIe W S IPHXOLHT
o Mopaemuy NaCl ve axcopGupyercs u 4n
FOMOHOTO : . Mo Javeprpin
UTPHIATEABLH
pon Bemme. )

' H. Freundlich,
wier Kolloide und verwandter G




COTH.
b Cpap-
PHEYTCTBHEM

onHean

y Bl MPOUECE PACTIICHIST KHHOMAAZMb
prsposatt. Ta sm Apyrast HoAOBMHA TIpougced—npH-
KOHTPAKLMS MM PACHALCHNC HA Kanin—moxer Gonee

M _ee nmbuo 3AMELIATLEA. Cnyqaerca. uto 0ba npouecca

_pal_muquuoe KOMEHO: OHO oﬁpw:s:m-cn B TOM JHIH HHOM TYHKTE

J0JiA, COOTH. GOKOBOI BETBM, 34TeM BRIIPAMJIAETCH, NPHUEM OT

OIIASMB OTPLIBICTCS) OANHI KATUIS; BCKOPE PHAAOM BOBHMKAET
[QROE HOJIEHO, OGPHBHETCFI HOBAH Kamiaa o T. 1.

"
*

Bpﬁ,‘]. JEH MOMCHO COMHERATHCA B TOM, HTO TIPHYHI IIpHCMEpTHUﬁ
i(ﬁlﬂ'pﬂl(u”ll H Paciaie s KHHOnIasmel Ha IKATLAH JHe, uTo H pH-

CHHHA COKPATHMOCTH—H3MEHCHHE [OBEPXHOCTHOrO HATSHCHMI M-

Ay KHHOTLIA3MOIT 11 TEIKOIL [TOBEPXHOCTHOR HAT: 11:!\{.‘”1] mmn-
nnaamu B [PUCMEPTHON KOHTPAKLHI, ||mm'l|n-uhw
KAIE IPH MAKCHMANBHOM TPHMK LLlL'im mmimc ey
HAH KOHTPAKLUHA— PLaKUMA HeoD paTin ‘ El.hlabll.hl
KAKUMU-TO COBEPIIEHHO OCODLIMH XHMUHECIKHIMH HAH l]m'
npoueccamu. Jlamun ST -
Hl!sl :umonn MLl BE aclaielint Cre OHIE .al\ll_lm_ TH Had
it pedruueit. Mozkno G610
{0 HATAMEHIS ik
I'IPD.ZGJ!)I\EUHU TOro |1|1ur C Al oDycIoBJINBAET BOSH
BEHHE KOHTpAICUN . TaK Ke Tpi onpejie
YeRouHAX 3 yerc CHKPYHEHHOM COCTOAHM
NPABHILHCE AVMATL, W i acIACHi 1 J
HORRIE xpMitiecicnii i quaiie jecc

Hpeaynpesen, Onucanint
KaKKHyM abpa: an

B 3aBHCHMO

H NPH KAKHX XHMHYECK
PACHEAEHME KHHONIA3MbI Ha




1 Zoathamni-
A Bpait xivm-
Pyt Mep-
HOPMEL-
TP RO
d, CKOMLKO

€0, s,
HUMAETCA, U4TO

OPBIX, KAK B
A cuen wznmn-
nafpankeoli
ayulel raane
TIIDHEHNA 0T
cysoer. Banay
ECICHX PACTBOPOR
Ha3 ORyx 1pei-
pazbagieHnil
- Batpus (0,5 no
Bosee gperncit
TS

O AAAME nmum OTOT MOMEHT 51 O}
AUKOM, ). ( 3

0 Pads NOBTOPAN 3TH QNLITL, BAPMHPYA (hopmy ¥x ro-
ONHEM H TEM e KRUECTBEHHLIM PE3YILTATOM: nepere-

B UBOCMOTHYHE € MOPCKoi Bofoit pacteop NaCl cygoitki
3 NPEABAPHTENBHO HEKOTOPBIE FOIOBKH, CHALHO BAKYOAN3H~
blE, PA3RYBANHCH W OTBAJMBANHCL, CTEDEIeK Tepss pas-

{ 0CTh, COKPAMAICA B HPHCMEPTHON KOHTPAKIIH I BBIIPAM-
16 € pacnaieHHeM KuHonaaamst Ha ganau.  KowrpoibHuie
MILTSPBL, TOJAOMEHHBE B TEX JKe YCJAOBUAX B MOPCKYH BORY
HCOBOM CTERNE, HA IPEIMETHOM CTEKAE B OTKPHITON Kamie,
. Mojl TOKPOBHBIM CTEKJIOM), OCTABAINCH 34 310 BpemA Oes
HEHIT. YUTOBKN NpHAATL CROMM QILITAM KOJHUECTREHHLIE Xa-
JAKTEP, 5 MOCTENEHHO BHIPADOTAN TAKYIO fiopmy. Heekonnko
¢reofop Z. alternans mepeHocHanch (Mo NPOMBIBIH) B OHY
poasliyio kanaw 0,5—0,6 no NaCl u HoKpRBAIHChE N0KPOBHBIM
creiom. [pi arux yeaoBUAX B MOPCKOI B i CTa0TCs
JKHEDI ¥ BNOAHE HOPMATLHB HECKOABKO CYTOK,—IKONEUHO, €CIH
YT NpPeloXpaHeHhl OT UCNAPCHUA B B

Opwmr T

B, MI1. 10, [0y, 5

PoB orEm

ORI e .

STHOA 1 pacs

Cre Ht

B nepxi

HIE NOSOBIHL, OTHCAC
YHCE HE pearnpyioT

MueTh. 11 4, 15 mm
CTHON D eme purany'T 8 1
Bk 11 w35 mim, D ononp

OPE i HaLIA HAETIN




15,5 mun. ' 26 mun.

ALTATHL OMLTOB 8 # O MOWHO CHUTATH NPEACHLHEIMK Ipa-
peitersita NaCl. Uew noJimee i Ciopee YAeTes OTMBITS Mop-
| CKYI0 Bomy, Tem OLICTpee CKA3BIBACTCH AloBuTOe Aeicrsue NaCl.
m.ﬂ.’ MAEAJBGHBIX YCAOBHAX 0Nk tn(pel 10kubl DLlTL BEpoATHOD
. HE BEILIE TEX, KOTOPBIE TOJY'CHB B ONBITE 8=M: MPH 3aMene Mop-
oif Bogsl uncTHiM 0,5 no pacrsopoM NaCl ronoBKi HatuuaT or-
C | BAMMBATLCA He Mo3LHEE HeM uepes H—T MUHYT, KMHONIA3MA pacia-
BNLHOIL npo- qaeres Ha kar vepes 15—16 MunyT.
BULHX pagHbie
b. Bropas cepus ONbITOB: BANAHME NPHMECH MOpcKoi moawm K NaCl

DAKT ALOBHTOrD ACHCTRIA XTOPHCTOT0 HATPHA MOWKET NMOKAZATH=
H ) Npesiile
T GbiTh, HPHYHHON
e XUMHYECKH
e AKOHE M KONHYEe-
pa MpH HCTLTaHIA
KMy CoBoil aroii, Kaw penkius MopeKoi B Obla HeHTpaib-
oit. Bafasrhipanmen pactaopa ¢ BOILYXoM obecieqHBanacs moj-
Hast aopatun. Mower (urrh, cois Dul ITPABAEHA
npHMECLIO?
st yerpanenns
OMEITOB TAKOIO Pofi: K p,:u.rnnp\' NaCl, w
HITHIM A1 CYBOCK, Ch HeKo
CKOM BoML, M B ATY CME )
Hie cypoeic B NaCl 1p 1o ot OH 13 VKASAHIBX BHILIE
HPpHYHH, TO llpunu' CHUE HEBHAUHTEALHBI
i pennas BOAW HEe MosmKHo Obto Gkl 0CAaBHTH SL0BUTOrD
CHIT NEp- NaCl.




¢xoli BOAL OKASBIBANO BIOAKE ONPEACTEHHOE B
HA AAOBITLE [CHCTBHSA pacTBopa NACl: BMecro ok

HYT croy NaCl crefan cysoex COXPAHAITCS AoJiee
B, BCI IPHBABITE TOJBKO |95 MopeKoli Boistl. ITo 0beTos-
Hpencile Beero HoAgepKuBaer HeoAXOAMMOCTL  CAMOTO
oaro u'mmsmtlm MOPEKOIT BOJBL U1 olpenencuusn ieii-
HiHeToro pacrsopa NaCl u ofbsicHier HepeaKkyw mecrpory
SLTATOB HPH HEAOCTATOUHO TURTEALHOIE oTMbBKe. Bo-nTophbIx,
0, YT0 sLoBHTOE CoolicTBo MHETLX pactaopor NaCl sasucur He
BAKIMM pacTEOpA K He oT Kouueersa CO, u O, Tag kaw 1%,
JUPEKOH BOAM HE MOYKET CYIECTBEHHO HOBAMATL HA HTH BAHUMHEL
Bitusier, oueRiiHo, XHMpveeicili cocras MopeKoit Boul, € KoTopoit
earea B pacteop NaCl nonet K, Ca, Mg, SO, CO,. OrcyTcrsnem
TEX MIH MHBX 13 OTHX HOHOB H OB BICHARTCH, 0MEBHLHO, FyTITe/h-
Hoe deifcrene NaCl.
,!I:m TOro Uroibl PASHACHITL
na {tibens MOHOB OCTAHABIMBAIOT SAOBNTOE
1 MOPER DL \DIETEOB, B KOTOPLIX K HIOTOHHYECKOMY C ¢ MOpPEKoil B/
0 CTeRn NaCl npudassuics pasinie HB0TOHHYEE
MLl I OLTRAL: POB PARIHHHBIX
Ha cypoe. 1
BBIACHITL 1€
L VMCTHRIX COR! lli]I'L'I[Ih'I
AZJHYHBLY  SUHOHOB,

€. Tpevon cepun onwiron. Bausi
Pactsopu mpr
bl pacreap
W puoasiag To |




) THMH HE oA PAMAABHEMH
KOTOPIE DYAYT 0MICaHb B CARTY 0L 1
omi e, HTO0N TPIARPAGDATESS Gonee.

_ Onmr 21

HEHHU AOBDABHO BLICOKHX UHpP CAEAYET NPHBECTIL CReAyIonee.
nTa CAdDaN KUNnenTpauks Ca B pactenpe CKASHBIETCA B panpcit
i orepe Tononok. Fa propyio nononmiy QNBITA OCTAKITES THONTH 0=
refing, KOTOPLE, OAHAKD, COKPALLAKTER I PEATHPYIOT HE PRIAPAREHE
1 sngrr-pal_iunﬂ TANGKE HACTYIIAET PAHO, B Cpeiyes da 15 MR D,
ORAEMB 1 KANITH TIPOTERACT 0YSHE MEILIEHID. Hpwn Gongee
! (i Ca PACIafenine 1a KANAM CoREpIIACTE FHANMTEABHD
0 2—10 MHH., W TONLIO B onkiTe 21, oTHOCAUIEMCH TAIOKE K OfeHb
pagtnopy (0.001), oliparuna na ceba BrMAe TO e FIRIEHHE: Sa-
(B cpeaies 18w, B TR bHMX CyHanx 0T 5 A0 63 Mun.) NPHCMERT

MTPAKIHA  COBEPIILHID obamcesumx  credaei.

Onwur 22
~ Uudpe, noayuennne AT FTOFO OUEHL £na : ),0001 m CaCly),
GTARNAIOTCS O LHQIP, MOJTYUIEMEIX bR P NaCl. Oanako,
BROTOPAS PAZMIUG B peayabTaTaX : . B npoTHEOnOA0H=
jioeTh ASHCTEMI0 YHETOTO pueTHopa T mun.
DE/E HAUATA ONKITa) OTNANN BCE TOnO
KOTOPAA 2ATAUYIACH Joauue i T . 13 mmiyr, TarHum
nhpazom, nonnoe ofinucenne o1 i HOHTPaKLAR,
WE Mb OTMETHAW A B L OKa3LBANTCH
FallCaMM, Xap. CPHBMMH '
W npumeck Ca K pactaopy N
Ilm&oﬂ_)kll'l'l‘.ﬂblim."rb JHANM CYR .
TloaB0MA HIOrK STOM Cepii DNLITOR, Mbl npHX(
wemy saadenuo. Thpusecb CaCl,Bpeaxoit cTeneny
ogcaabnney gAOBRTHE €BO HetH YHCTOT D
pacTsapalNal 3 leBsiTH ONBITAX, OTHOCAILE
komuenTpatay CaCl, (01U, m o 0
NPOGIHHTE] C¢Th BpEMeHH [
RADANE 11D MHHYT 5
CHBIME LAt 1 eieT ¢ p . ViIoHeHus
& ol CTOpPOHE! 0T I ; o1 Kai B 6o-




e Bpensi a0 PACHAREHMA KHHONARIMIL
BUHA | Mueno WMy TN
e mn R —
'}?"é,”p;, HAR AT OTAEARMMK HONDINH

0,1 45.65.65.68.75.75,75. 115, 121

; 140145
0,03 . 180, 180,180,180, l!h.>|u-,,
0,01 285

a1

iJ,un:

ONuT APHWIGEE NPEPRATH
£ DOMCE HAK MEHEE HOPMATLILIT T

1 o PHNE CTRONOE, NP A
s : 3 1 sl ; ACITHMH

IRMTAcs
ORAAAIac)




. 10 +.
Gbt wonTpakMotol Bomis. 51
KOJENO OETAAGCH NEPACHABIL]

OnnT 31

11100 1w 80 o 4 gonomnn Z. alternans MOAMKEN tepes 4 npo-
wx pacroopa 80,5 m NaCl+0,001 m BaCly. 14, 45w, Bee ofin-
WikiLL Y C o D Hauinaeres KouTParuMontan noaHa. 2. 1.
W B HatiniaeTen KouTpakuma Gowonnx nerpeil. 2 v, 40 mun. ¥ A, B
ACTH CTRONA KHHONIASMA PACNAIACH HA KANNT, HO HEROTOPLE KOARHA

e neveann, 3w 05 muin Oes pamenenii.

Onmy 32

VI, 10.9 u, 53 sun. yrpa, 5 KONounii NONONKEHE YEPes 4 IPOMEKyTOd-
erpopa » 0,5 m NaCl-+0,0001 m BaCl,. 10 4. yrpa.- Crefan y Bcex
@dihi, ¥ HEKOTOPLIX KOMOHIH COLPAIIIOTCA, Y BCEX OTHANO 1D HECKOLKY
10 a. 10 mini. Bee oGasicenn; ¥ neex ofoanauaioTca KONTPAKIHON B
gna, 104 18w, [ 10 w. 35 M. C. B, ¥ A n E nocneiune KoHTpaK-
Hiie wonena, 10 u. 42 m, A<, 109 4T M. A+,

Nektersne nowos Ba B pacTeope NaCl

Bpema 1o i : BpeMms o paen
Forihe | R 1 AEIHA KMION RS
! v Tax T MY TAX
:I::.;e TpauA ¥ Ml B MMy
5 ACTBOPA i [
i DBJCI.;F‘ iy > niA ome B e

oHui |

0,1

0,001

oot | 7.7.7.7. 14,1717
17.17

Moapojst nr '
ABYXBAJEHTHEX HOHOB B pacTBope NaCl nourn ne




(1
OHTD! ~ pactanyaack Hatlo

uH aCl y MeHs HE NOJyua’och THKOFo patHero
CHIH IKHHOTLIASMBL )
ABTATEL BTOPOr0 ONLITA (ONBIT 35) euwe ONpefesicHue:.
11 2 w. 40 min, anosocna 6 konorui Z. alternans B 0,5 no
1--0,01 no KC1, cTapasch KUK MO#HO GLICTPEE IPOBECTH Hepes
MPOMBIBHAIX PACTBOPOB. Vske TIpH NEpeHecesii Bo- BTOPOR Npo-
WBHON PACTHOD 5 3AMETHI 1O AYNOH HAMAIO KOHTPAKIIH. Horaa
6 MiH. (2 v, 46 MEH) A HOMaZ PACCMATPHBATL NojL MHKPO-
CKONOM, BCE KOJIOHHH OKasaitHch MepTBBIMM, CTe0M ODILICEH,

IHOTLIABMA  PAcTAIAch.
51 MHOFD PU3 NOBTOPA/ ITOT ONNT B Toit e gopme ¢ OLHHM K

© mem jke peayanTatom: no Goa Litell HACTH CTe0/1H BLeX Kostonmil pac-
AANCh PAHeR Hauana HadAoAeHuHs:. YroGsl DpocaeanTs Ha4alio
pouecca, MPHILIOCH CTABNTL OILTLL B MeHEe uiCTol (opme: 010
B KDAOHHK 116], NTOKPOBHOL N0 B MOPCKYH0 BOLY, Nponyckiars
FOTOBJEHHELT pacTBOP TI0/L MOKPOBHOE CTE

Onwnr 36

alternans n
0.5 no

Taruy olipazom, 14 3H,
UMEETCA HEKOTOPAR TPHMECH MOPE Jd, CPETHA
SPENBHOCTH BPEMCHM 10 PACMANCHNS KHHOMTASMb 14 mun.
HEM TIPN ASiiCTinL qUcTore pacTiopd NaCl.

Monw K B pacrsop aCl oRAa3HERWOT

BHe, NPOrTHBONOIOKAOC wonam Ca n Mg (
Ba u Hg).




ornanenis nepnolt FonankH oKomo 10 MinL TIPUCMEPTHAR KOWTPAIIS
il .
i Onuwrt 43
. Bauarne ME-HOHOB COBCEM HE SJAMETHD.

ONMLITOR ¢ BaHsHHeM noxos Ca n Mg B pacreopax KCI
JEM PACIIOPSDIEHMIT MEHBILE, YEM 110 OTHOLIEHNID K PACTBOPAM
CTEM HE MEHee MOMHOE COBNAACHHE pesyibrata scHo. [an
pumeceit 0,01—0,1 m Ca x pacreopy KCl nepron o pacnajenus
naamel pasen 127 MuH., U0 0MeHB ONHAKO K CPeaHEMYy N3
fstros ¢ NaCl+CaCl, =115 mun, [ast npuwecn 0,1 m Mg

04 A0 paCHAaiLHiA KHHOMIA3MBl pagen 121 mung Cyuanno
MEA0 BITOJTHE COBNAJAET ¢ CPEAHNM, NONYy4YeHHEM i3 6 OfbIToB
HMeckio moHos Mg ik NaCl.
MEHA OCHOBHOFO PACTBOPA XIOPHCTHM KATHEM BMCCTO XN0pH-
0 HATRHS DOHADYIKUBACTCS TO yttiom arHomenni. Tlpn-
Honoe Ca 1 Mg 20/DKHEL PR OWT HAMHTEILHBL,
npu NaCl, Teneps yuce npu 0
ficraie ocin . BIBACTCS, ;
IpHCMepTiie it KoHTpa umL '| n|=n NaC IIpllMLth
m CaCl, obnapymun IgpiRHBAloILCe e ficreme. Tpit-
mecn 0,01 B Jke ocsbaenape feit-
CTRHE, KK TIPHM ),00 Ae ik NaCl, a npumecs 0,001 m Mg
K RCI oxasmsa COBCEM HeAeHCTBHTENLHOH.

b Bocemas cepua onwitos. fleficTane WINCMOTHNHBIX © Mo peroi Bogoi
pacranpon CaCl,, MgcCl, LICI, NH,CI
Wonw Caar Mg, npumeniatisie B el M IKOTHMECTBE K
geopay NaClu KCI, samensior paspylminTeasio
BuX. OToro, KOHEMHO, HELOCTATOMHO LA T
OMAATL, 9TO HHCTHIC P ot CaCl, u MgC
CBOGOAHLL OT HCsIKOro SLOBUTOIO AEHCTHIL. Han




Onsr 49
30 s, s, Omaniaauas Z. alternans nZ, mucedo
N MeCly, B Tesenie TpEx el RoNOHHI SAUPOHG!, MHOCHE Toa06
b, PAGOTANT PECHNUIEAMN, CTEOH NPeHMyECTRENAD BMTARYTH,
cokpamanTen. B gacon seugpa nalmoienin npHocTanonae, npi-
K0 2 woionun 2. alternans OKASAICE MEPTHLMH, OCTAILHBE HuHL,
‘pafiormor pecimuicasi. 13 VIL 124, gus. Bee coaouuy sa notis

Bpems Kax B npucyreTann NaCl pase sHAUHTELHAA TIPH-

Mg (0,1 10,2 m) 3anepiRuBaeT sIoBHTOE AeiiCTRIE JHLIL

JKe CTEemeHil, KaK M aHauurejsio Oonee paspejenvble pic-

, B MHCTHX HB3OTOHHUHMMBX € MOpCKOH

gofi pacTropax CaCl, n MgCly (a Tawke MgSO,)

BOHKH BHMHUBAWNT ZHIAMHTEILHO Johee,

Orfd Mo HECKOAbLKY ¥ T0oK Beuty Toro, 4to jUin-

BIE ONLITHI ¢ CYROHKAMB 1pH  HEROIMOKHOCTH KOPMAEHUA

B BCTREYANT foakiune TRYA-

€ TOUHbE UHPLL it HE B Co-

HHHH GTRETHTL Ha BAMPOC, MM 0DBACHALTEN HEK pas NecTpo-
MONYHEHHEX Pe !

ori cleaoBan0. Dol
Jith, uto HX jel ; remio NaC R KEL. I
1,C1 aro npeanoione ] 1B NOAHON Mepe.

20, V1L 1 v
PUIS pOMER TN
12, 15, 16, 16,
nﬁummnmu Wi

N S

5




PTMHY aaer nepesecenne Z. alternans us
B PACTEO DL Nar NaJ, Na,COy, Na,SOy, NaHC,0,.

Onour B4

11 wae. 25 mun. Z, attcmnm nogosen w L5 m NaF. 11 uac.
MO SaRpYUeHUEY Crednem.
1. Boreuenne muo
KApTHHA He Ht'.‘IHN.‘WH. Cy uoilicH samiccHpoBanu.

OnwT 55

C2T. VI 1] v, 35 mun, yrpa. 8
MgC 4

HOTpaKivm
IIHT‘!II\TI[ ¥ paiBcpHyTH
CLARACHIBIMI PCCHIMIKIMIL,

AT U CH ORI,

HiE SOMD 0 Ko,

1 B nnnept
Moll—nonyanmicy 1
HIMMI, CTEOEL BRTAHYT,




B CKpyMeHHoM cocTonuui, [lpubapnesue coneit
HECh K 0DPA30BANKI0 OCALKE H HE OxasuiBder cyules
oro  paMAumA Ha  peayastarvsl (onwm 59y, [puGansenne.
K Na 80, (onuir 58) HECKOALKO OTCPOUMBALT HacTYILie-
LPHCMEPTHON KOHTPAKIIH, HO 3a0ePAKa PAcTiaieHis KHHo-
HA KAMM B OTOM onbiTe HADJIORACTCH TAK OKe, KK H
yretein Mg,
ACTOAWAA CEPHA OUBITOR YCTAHABIHBAET ocoleHHO fiCHO, YT
CMEPTHAA KOHTPAKIMA NPEICTABASST TAKOE COCTOAHHE CTe-
bi@A, KOTOpOR Pesio OTnMacres o7 nbuiMHoil cHCTOIN, CMe-
- HAKWEe e A nuactonoil. [lpHese pTHas IKOHTPAKLNA ECTH PEAKLHA YIKe
 ne paruman. [Mepedece e KON0HUA, KOTOPEE 3ACTBUIN B KOHTPAK-
~ umn o1 gelicrena Na,COy g ouuersli pacreop MgCly (onwr 60)
GO 10,25 ~ HE MOMKET BEPHYTH OTH KOMOHHH K HOPMAJALHOMY COCTOAHHIO.
Ml PAspAIKC- i
- BoAy.
,[ MFIU BOTIPOCY O MPHYUMHAX 3AALPHKH Pa
i KArum nambpice CCTECTREHHEIN HPE
“FaKoe coobpaxenne. Pacreoj
NagHC3 07 ausccupyiors
cyJieMit 1 ApyTie (s
! CRepTHIBANUE GenKa, T. e, (
B3 conedi, Ha | CKEJIETA, 3AICPLIANIOLILTD
s @ KpoMe Toro
JICh B IKoHiE T. . npespauenie ¢ NA3MBl B JKe/bt, Agitc
GTH ONBITH TI0- HMeer mecro. Ho we Be OTILIT MOMET OBITh HCTOMKOBAH
e TakEM  onpazoM. Or aeiicrana aumonnokkeaoro navpus (T
’;ﬁamwrm Ha ameitrat) crei 1 ObiCTpo pHXG, B AHIE NPHCMEPTHOR
B Apyryi. KOHTPAKIHH | AT B OTOH CTAMMM, [puUeM PacTajieHHs
OTTHYI0TC KMHOIAA3MBL Wi Karmm ne nalzofaeres Bopee :
B MgCI, REIZBIBACT HEMEMNCHHOE TOAR0E pacil
kﬂwm'muii 3l{aqlrr, 3/eCh HE TIPOMCXOINT BRTAACHMS
Te Ho pas- phili npensnterosan G 0GpaloBANHIO
TONbKko sameannercs W Mower Gurh y




Ha ueoﬁp_
M napepuxucums Beeil TeROmIAINEL,
15, KK OWCTPO HACTYIART HPHCMERTHAR IKOHTPAKIIN
FOM pacTBope coseit Nat, IC U T, 1., pUX0 ML HPERIE Beero
NPEATON0MEHIIO, UTO 0H 00YCH0BIMBACTSS NPOHIKHOBE-
KOTAA3MY OTHX KATHOHOB. [1pH JeHCTBUN MHCTHIX PACTHO-

Cl, KCI 17, i1, B PONDBRAX CYBOCK ODHADYZKHBAKOT
PEMEHH BAKYOTIH 01 DBICTRO PACTYT, 1 F0JI0BKH PASAYBAIOTCS:
SHAOCMO3!—0UEBIIND, KAIKOE-TO  BEWECTRO NPOHHKAET
y M 10 BCEH BEPOATHOCTH, 9T0 COOTBETCTAVIOUIE KATHDHEL,

AIONTHE B OLPEALICHHOM KOJHUELTRE BOLY.

BOaMoKin, 40 H1H IATHOHRBL BUTYHAIOT B XHMHUECKOE COeaMie-
€ DENKAMK TPOTONNAIMEL, AEHATY PHPYIOT MX, BCACACTBHE “ET0
) _pxﬂ'ocnmc I—IdTml( HHE" ME) Ly -m\un 'hl.]\\ui'l ] :\nliu:n:n\\ml

-l'lpu Aol Xli\tl!‘ll
I(Ilﬂﬁﬂﬂ!ﬂhlhl 1 TEKOTL

BAKYOIHINPORY [ b,

B OPOTHBONONOMKHOCTS Na 1 l\ uyeTHE |
X AHTATOHICTOB e :
HO 10 DosUE gacTi i
Benuo BUMETHO npu l,em.lmer i \I )

HET B ah'pym:umu i
Touesmy HUUTOMHLIC |

Benue wonop Na wan K B 1r
HIFTE T0, Yo OBEUIO CKAJAHO BRIUE 00 _'twpmt_-m.
MECTB niHO Doaee aAp) { HUBE PXHL
Tpanuie /ny { i .'s 1 B, To nM
HOBEPXHOCTH M MO

orH Gkl BOKpY

AETAEM FHITOT2THUECKC




%.Snmu
AMYI0 ropis-
A KpH-
i Kkpusolt, Ko-
finaanx (F

texunnaamn npereg ;
XHmuuecKoe mnpesBpane ne
EPXHOCTHOC HATHMEHNE MEMALY H |
naasMmoll goerTuraeT MaBecTHOR BemU-
. MponuKHOoBEeNNE YKAZAHHBX KA4THO-
3A[EPHMHBEACTCH, ECAH NOBEPXHDC TH bR
il agcopGupyer ua oKpyxawuwero pac-
a monw Ca, Mg n S, KoTopae NOHHMKAKWT
PXHOCTHOE HaTH}Keul!e B CPpABHEHHH

ounamu Na, K, NH,.

Kposme nponukronennst Na, K u up., Moryr ObiTh, KOHEYHO,
EPLIEHHO MHBIE IPHUKHEL HEODPATHMOIO XHMHUECKOrD TIpeRpa-
A TEKONJAEME, B PEIVILTATE KOTOPOro SBAACTCA NOBLILEHHE
PXHOCTHOIO  HATSDKEHMA IGIHONAA3MBE . IPHCMEPTHAA KOHT-
paKims; p.mmlln-u.:c crocolsl (MKCALHY, JEACTBHE CHIILHO FHITOTO-

) CAenoBAThL
BOLI CBOJNT MOBHAN=
¥y I JaJibHelimeny T0BLILIEHII0 NOBEPXHOCTHOIO HATAMEHMA
HOILTA3ME, KOTOPOE BHIZHBACTCH KAKHM-TO DCODLIN XHMICCIKHM
DUECCOM H TIOBEPXHOCTH. np
CTBHI AHHOHOB, ODPABYIOUMX He
TAIGKE 101 BIHHHEM !lpl! n K NaCl n KClra
Jiuects Ca nan Mg, ;

UL TOrD
I.I-I, ||.; B ﬁ

B I'lp_oncul. COKPALEHIA C

MEXULY JiBYMA TPYNNaMit dHHOHOB T[IPEACTA

CICMEHH NOHATHLIM.




JIL—TIOMTH HEZANETHO rtcpexo_\a'r 15 C‘rﬁm
pmoﬁ KOHTPAKIMN APYIHE YCHEBAOT HPeinapuTeibHo
HTHCS M NOCHIHIE MUHYTH HEPELROHTPAKIel! TPOBOIAT Ha

CHOKOHMOI Anacrosl, FofN0BKH BO BCEX TEPEUNLAEHHMX
DPAX © CUMOTO HAuAAA ODBIKHOBENHO COKPALIEHLI, TEpHCTOM
PECHHUIKH HE patoTaloT nin e paiioTaloT TONLIKO B II0TIE,
ORI, MOBHAMMOMY, SAUHILEHL! 0T HENDCPLACTEEHHOTO AelicTRuA
opi.

(NO; neifernyer na cokparumocth Tak ke, wax NaCl, o
€ MCIPONOBUHHLIE HATPOBLE COME HECKOALKO OTAMHUIOTCH.
gope NaF, Nal, Na,C0,;, Na,S0, u Na,H,C,0: cre

ﬁﬂcrpu repu:m" Lm\p.m;\wmb i }'ME r: .\lEl\ielle "

nhrr"tl{) I'I»I. BCE TOJI0BK
BJACHHBIME PECHHUIKAMH—IIO/IHOE Pac
COOTBETCTEYIOUIEE, HOBHANMOMY, MHHHMAALHOMY MOBEPXHOCTHO
HATAKERUID, M ITOJHOE OTCYTCIBHE BCAKNX JBIDKEHUH. Koneuno,
HH KOKAHH, HE KaKoe nioe na b LI MHE HAPKOTHYECKHX BE-
i nogeipgHocts Zooth.
IOBKA ABHIKEHHIL Tpot-
aix Loothamnium cyiemoil u
Bl A
- B oranune or
CaCly, a Taioke B p:m‘rm_-p;ix
YIHETCs  YCTAHOBHTL  PABIILHYIO
Zoothamnium alternans, npindes
MDETH Peaico o
RAPAKTEPHCTHKI Cf
CTAPAACH PasMECTHThL TI01
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=t

L e o
—hwane

Cpeanee . . Ii

46, VAL, W0, 10 wacon yrpa. Heckoaskoe cononnit Z, alternans nepenc-

n 05 m KCI40,1 m \"np'CI,H H,0), HaGaonenps opousnoiiiics 1al

eMbin Konoiamn, Cre B enoxoi
BETARYTOM COCTOMHIN, pc CHOBA Bhi-
‘.;Wmmmmﬂ a0 TR AT,

! wp

aHepridi patoraor. 3

HYTY 10 OTHDmenig b

MOMEHNIL oGDMEenn M OMIAMH) .

Gy SR A I T e S . 40

0101100 |
1T1.0.0:150.0: 1,000 ..
: o i 40




M HAaWHUM OMMWMTaM, MB MO-

PA3OM OXAPAKTEPHIDBATH

HBH 0 Marmeawaabush THOM Co-
HMocTH. B umeron pacraope CaCl,! uawn
TBope NaCl, coorn. KCl ¢ npumecnin Ca

K000 HNk NPUXOAAT CHAWAIA B CO-
OAHKE TETAMMMECKOH CHCTOAM ¢ 60 b
menom coxpamenuii 8 munyry. Cnyera
BPpeMs HACTYNaeT HEKOTOpoOE
KOEHHE, M B NPOMEKYTKAX Memay co-
CHHAMH ¥ MHOTHX KodoHul nabnwiaercs
noanan Amatrond, oaHaKO COoKpaure-
4 GCTAOTCH YacThMi—p cpenHeM 3,2 pasca
CMHHYTY. ABToHomuan COKPATHMODLET b
IMKHOBEHHD He yDwhBaer B cBoeil MHTEH-
BHOETH Ao caMoii mpucmepTHod KowH
nuH, B KOoTOopyIio cTed h: TNepeXolnmt
;u_oruq HE nu::p AJCTBCHHO CO CTAAHN. TET A~
:iiﬁ!wcr\ui cHeTOoan, TlonorH HAXODAATCS
CAMOT0o HavaNa Ha €T HIl COKpauemnnn
W0 BTHHYTBHMMHU (ami, Ecau w sam erTes
BrAd Mmepuare \ LB HIKEHNE TO HCKIIW0-
HTEABHO B I''NO0OTKE NeEpHCTOMAAbHEE 0 abo-
AN BHEE PECHHUUKH He paloTalior.
Bancrom pacreope Mglly, mnu B
A€l coore, KCl e npumecnio Mgerni

'g(.‘l,. HO MO ULIECH Ly !
LRGN Hay e o ai, rae G




| T10¢ IKCIIEPHUMEHTHI, KOTOPBIE GHISICHH,
OTOM Mponecce anuoHa SO, TAK YAURKTEALHO M)
IOMIETO BCAKYI0 noABiwknocTs Zoothamnium & p
Uy, ECTECTBEHHO OMMAATL, 4TO NPHCYTCTEHE HUNTOMHLIX
HECTB OTOTO auioHd, YACPYKUBAIOWMXCA B pactBope oiHo-
HO ¢ Ca, NPUOCTAHOBHT ABTOMATHYECKYID COKPATHMOCTE,
PH ITOM CTEOCARK BYAET CORPAUATLCH NI B OTBET HA sPABAPA-
s, KOTOPLE, 04EBMAHO, W IIPH HOPMAILHBIX YCIOBHAX B MOp-
BOAE KAKUM-TO 00PA30M BEIZEIBAIOT B TEKOTAAZME XHMUHECKHE
KIHH, BEAyIHe ¥ uapnewenmo Ca.
(€ Ha OCHOBAHMM IKCNEPHMEHTOB, OMHCAHWEIX B MPEIBILY-
M naparpape, Mol IPHILIH K 3aKTI0MEHIID, UTo Mg ajcopbupyerca
NOHHIKACT NOBEPXHOCTHOR HATAMKEHNE NPUDAHSHTENLHO TAK e,
Kk Ca. 3a 910 roBOPHT TAKIKE ACHAA HAKJOHHOCTH CTeGenbKa
Juacrone B pacteopax MgCl.. Ho pas met tonyerum, uro coxpi-
IeHHe cTefebia 0Dy CAOBANBARTCS XHMUYECKOI peakumeil, nasie-
Kawmeil H3 pactsopa TOT HOH, aAcOPOLHMA KOTOPOTO MOHIKAET
MOBEPXHOCTHOE HATSMEHHE KHHONIASMEL, TO HAM CTAHET FCHRIM,
U0 NPH 3aMeHe KAJbOUA MArCHHEM ABTOHOMHAS COKPATHMOCTL
 H0IDKCHA peaKo HaMeHnTheA. B Terorasme y Z. alternans, ouesnaHo,
CBOIMOMCHA 1 TAKAST XUMHUECKAR KIA, KOTopas "OTORNSIET
‘H3BJAEUEHHE Mg C MOBEPXHOCTH KHHOIIAZMEL TOJIBKO 1A PeaKiHs
TPOTEKAET IHAUMTENLHO MEJIeHHee, YeM COOTEETCTBYIOLIAS peax-
uuA ¢ Ca, @ TOTOMY ABTOHOMHAA COKPATHMOCTh B onwTax ¢ Mg
HaMepsierca yncnom 0,5 BMECTO CPEAHET0 AN ONBITOB ¢ —3,2 paza
B MHHYTY.
Obpautaer Ha cebs pHUMAHNE Crely coe anavenne Mg ana
ABIGKEHMST PECHHUEK, KOTOPOE OCTAHABINEL
THHM KanabigieMm. $1oHe Mory gath KapraHy MEexXaHuaMma,
i OCHOBE cTpoeHusa pecHinmky Zoothamnium alternar
OJILIO, YT PECHHL
M OKHAKONR TIPOTONTASMEL, opas €ro ST M B CHICOTOHH-
MECKHX PACTROPAX B3LYBACTCS B WIAPDBY :
EHCULY JBYMA COPTAMH HIHAKON NPOTOIIAZMEL, CC
KHHOTLNAIME 1 TEKOTIAS) (£ HOO ©
CTOPOHBL OCHOMKHEHMS B

DT AL ETETHM
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THOCT! smn o cymemusmu pam’m b
; QB COBEPIIEHHO CYXast it (e1an collb OKAZANACH
HOAOTHUCCKOMY BARRHI0 AEHCTENTENALHO BEChbMa GIHBKOI
Crony NaCl, Gosee Ganaoil, yem Karkoi-mbo apy-
BIBIIMX B MOEN PACHOPSMEHHI COPTOR MoBapeHyoll coi.
SHNBE B 3%, pacTeop FToll coam MOCHE TUETENLHOI Npo-
8 aisemnanpon yie depea 10—12 munyr pacTepsin ro-
M HEPCITH i CTARMIO OPHEMEPTHON KOHTPaKUIT, KaK 910
EHHO B pactsope xumirieckn gueroro NaCl. Oanako cra-
APHEMEPTHON KOHTPAKIHI HECKOJILKO SATAHYICH W NPoci-
Ch Y Pagibiy aK3eMILIEpoBs oT 5 o 30 MHHYT, TalK YT0 pacid-
e aceﬁ h‘HHOl‘IJ’IHwN 1|.| I(.]!Imi OBUTO OTMENeHO vepes 16.17,17.
: 0 MuH. Heroropoe pactame-
e nepnuna npncmpﬂmﬂ KOHTPAKIIH, MOXET ObITEH, TIOKASLIBALT
uMech Ca, HO BO BCAKOM CAYUAE B HHYTOHOM KOJAMYELTBE,
qxo:m& 0001 m (cam. onbir Ne 23); ecnlt 3Ke pacT AYKEHHE MPHCMEPTHOH
!&mpmmmx Bbl3kiBd : i asmepe menee 000 m
f(tah OnET Ne 27), TAK Kak B €ronh caabrx pactsopax MgCly mepua-
- HuA pwnvun, IKAK M B pacTROpe Haued conn A, HE 3AMEHACTCH.
B 3% p.l.cmopc KyXoltHoii ottt (Sel gro B, xoropast npo/d-
amnoR B 3 MM B TIOHCPEYHIKE,
clv,raaﬂxu musyr jL0 B Tevene HePuLIX . T IOJIOBKH Y BEEX
ECTH [CONONNIT 1eAbl, BRITAHYTE, X0TH H : pecHUSKI He
Geiorest, Creons 1o 0 HovE annn AHacTo L, HO HaCTo
COKPAMAITCH; Y 0AHoi Kososun ; poMcaLan  Cu-
ad, TIpn 34 MuryTHEX Had X 3 m,r\-‘ 1<.-1||n||n HacHH-
o 114 coxpauenii, B cf ; HHYTY.
HHYANE  DpUCMepPTHON |<un‘r|1:n 3
REPEIHEM 34 MITH.; TTPOJL
a8 A0 70 Mint., 10 M0aHC
38.44,47.00, 115 Muu. =
Ludpa asronomuai arimoeri (3,3 pasa B MuH.) TOKE

~ HAET HA TpHCYTC y Cay, HO HPOADIZKHTRILHOCTE 1 1o

TAREHHA HA KANAH HECKOJILKO 1IH;I\L, 3 DONBLIIHAHCTRE MOMX
mrap ¢ pacrsopamn NaCl--Ca. B ocodenHoCTH 0DpaitaeT Hi




- BYX COPTOB NOBAPEHHOH CO/H, TIPHCHAHHBLIX Mie 113 MoCKab,
KPYTHOKPHCTA/HHECKAs Cyxan KyxoHuan coib F okasanack Gonee
, ueM cToqoBan conb P. Keasepa G. B comn F cysoitky
ribaH OMCTpo-—uepes 20,20.24.29.30.30.40.55 =5 cpejuem 31 Mi-
gyre. Bee rooBKI ¢ CAMOIO HAMATA 3AKPITHI, PECHHYKN HE JBH-
- pKymed, sHaunT, Mg orcyTerByer uan nouth otcyTerayer. Heexoabko
0J10B 3AMEMCHO B APOHAUEM COCTOAHHH, HO, NOBKANMOMY, 3T0
MOCACAHME COKpALIeHNs, KOTopue HalMoAanHch i B XHMUUECKH
yperom NaCl. Heicoropoe yannHenine nepuoaa 10 OTMUPARHA A0~
1O OBITh; DOBMANMOMY, OTHeceHo Ha npumecH Ca B Npefeax Mexiy
0,0001 m 1 0,0005 m wam Mg—mioke 0,001 m.

Cronopas conb P. Keanepa npoiaerca B KopobKax ¢ HAAUMCHIO
:-gxmpm-ruﬁ HaTp». He mogaemur, OAHAKO, HHKAKOMY COMHEHHID,
T ITO JATEKO He XUMHUECKH MHCTHIE npenapaT, 4 choyKHaa CMech,
B COCTAR KOTOPOIl BXOAAT MarHuii i, BEPOATHO, TAIGKE Ca o 1pyrue
tonns 3% pactsop aroll conn Fapasercs HeaypHEM (iu3nooriie-
CKHM PHCTEOPOM 1O OTHOMIEHIIO K C) 30iKaM: H3 cemu 1 i

yepeg 260
Bute uepes J80 MUHYT. (pi B MHHY
COKpATHMOC :
¢ wonos. Hannuuoers Mg

HE moanes OMHE AT 0veHb
pouwia: MEUEHD Mepi 2

fpedLiBanna B pact <H ) M KEJLepo
BECEMA TONOY (MCCHHT 1e u D, He )

B KauecTBe oHHON0IHY :
= Ma peex senpoloBaHHb!

Bamare 16" MOHATHIO admanc |

MOUXOHT MApIKCKAA NATCHTORARIAN COJIb < 2l Ce ’
MOMCHO BCTPETHTH B NPOA s Mepmannn 1 6 Poceun.

CYIA 110 CRMCAHUIO, TOTOBHTC D, NPHIEM K




F) nom Gegume UM, Lae TOALKO ¢o c.rten, !
» Bmsiis K xiumecion wieromy NacCl,
HE copToB. NOBAPEHHON COMM  FABMCHT KaK 0T Meera
€e, TaK ¥ 0T cnocobu ouHeTKE. Maruuil, HANHIHOCTL
10 TAK BAKHA C (PHBHOJONHHECKOH TONIN 3PEHHS, CTAPAIOTCH
JI51 TOrO, YTo0LI COMlb HE CLipeda, a NoTOMY TIPH 0aneTie
T0 MOPTAT UEHHEE JOCTOMHCTBA HEOMHUICHHON oM.
OHCMHO, MBI HE HMEEM MPABA PACIPOCTPAHATL NOJYHEHHBIE
CYBOCK JAHHEIE HA APYrie KAETKH, HAIp., Hil KICTKH 4eno-
Bosmoxno, yro Mg, Ca n apyrie noust AelicTayior nHaue Ha
HBIC TE/IBLA YEA0ReKA, YeM Hd cypoek. Ho BpsuL i MosHO coM-
hCIL B TOM, WTO PASHEIC COPTA MOBdAPeHHON Conl JeRCcTRYIOT
YTOM CAyHae coBepiento puaanino. [yers guanoaori n Bpayn
JACCHHTHIBAIOT, WTO JIOCTATO'HO Bﬂ.\lcilll'l"h XHMHHECKH liI-IL"rhTﬁ

1 N."lCl i mmnpmm
Py, HTO, KOHEY

nocofiom orors
4HbIX MOHOB Ha
n, #yMawn,

1BYUCHHA

MHBIX © TeM, HTOOBL 110.1)
PARHLIM BLUE LS CYBO
HEALIE 0PriHbl—mM) |
10y SANYTAHHYI0 KapTHHY.

3AKNIOYEHHE
Qﬂ)ﬂinm{um-.iu:m B HACTOSUIEE BPEMA CBOH H AHHA O €
PATHMOCTH credentia cypoik, st B KOEM * HE CUHTAR




BEHHbI
TV PHEL




At PECHHUEK CYROHKM 3TO, TORMIIMOMY, |
Ch OBl YAHBUTEIBHBIM, EC/TH Dbl B APYIHX CIOYHASX Bhi-
TY HKE CAMYW POJib APYIHE KATHOHSL 1 Boofute [pyrue
o XOTH, NOBHAHMOMY, NpeoGaanaomee snavenue Ca u Mg
PACHPOCTPAHEHO. . f
JIBTATE PAld COKpAlleHni KUHONAIMBL B KAETKE, 110
eif. MEPE BO MHOFHX CAYHAsX, AOMKHEL HAKOMAATLCH T€ Min
oepniennn Ca, coors. Mg, M aeficrsicreanin, nakoniexue,
TEX HAM HHBEX KAABUMIHBIX HEPACTBOPHMBIX COCAHHEHMI
BETPEUAEM UPEaBLMAiiHD vacTo. Bo MHOMHX COyuasx oTJarai-
"Kﬂ.}'lhu}iﬁ HPHHHMAET q}L'IpM)( NOCTONHHOD CKeaera. B Apy-
{C y‘la.ﬂx HEPACTBOPHMEIE COJIH OTAATanTeA JIHIL BPEMEHHO
H H3MEHEHHH }'CJ‘I[!EI&“ PACTBOPAIOTCA 0 BhIBOAATCA H3 KIETKH:D
YOKE VIABBIBAIN HA TAK H KCKPETOPHBIE KPMETAANM, KOTO-
MHOTHX HH(Y30pUif TO TIEPENOIHAIT NPOTONARIMY, TO CORCEM
307, Bo3MosHO, YTO € TEMH JHE METOLAMH, C KOTOPBIMH Mb
BANM COKPATHMOCTE CYBOMKH, MO3KHO Gb10 Ol pAzolpaThes
Oﬁl HBJEHITH uﬁpa:mu:-'zmm M MCYE3HOBEHHA OSKCKPETOPHBIX
crannos. Dto Gelia Gul, KoHewHo, Bec Duarogapuasn 3afgava:
GiKE H Ha psi DATON0-
BEKHX ABNCHUIN B JCHIHI MHOIMX KIETOK 1 NPEsie BCEro B {e0-
BCKOM Opranuame (aprepHocKacpos, nodarpa uon
1 51 sakanumBalo HacTosNLyl0 pabory, BHpLKad Y
- uro ecan Ob B Kakoii-nnbo OpATOPHI YAAIOCK
paboTky HamedeHH BhlIlIe BON 0B 110 LWIHPO
YMAHHOMY 14 i pOpafiorke Moro O (pHus
noch Gbl MOJBHHY




0MOBIK) paa—
l'Io Gmmeﬁ HACTH HA NOBEPXHOCTH HNHEAPH=
ro.noao st HabMORAN OAHO MW HECKOIBKO CIHpPagbHbIX

! B TOM Caydae, KOrAa Mg apyx cnmpaneit niHa xopoue
roﬂmma BMECTO HMAHHAPUYECKOH TPHHUMAET WTonopooi-
PMY.
POME TaKkKUX crmpanell 8 nabaolan Bo MHOPEX CIYHanx OAHOD
nmonm\o APOAOALHEIX BOMOKOH, KOTOPbE Mo Hoablued yacTH
TAKOKE HA TMOBEPXHOCTH I'OJOBKH U ONPELERAIT UIHHY ro-
o ee pedpa. MyTem HaMeHeHns 0CMOTHYECKOIO JaBaeHIA HIN
HADYXAHUA 0T JelicTEMA Pas/iMIHBIX XUMHYECKHX BEUIECTE
NBITANCS AOKAIAT, NTO BHYTPEHHEE COACDHAHNE TOAOBKH JIEH-
| ETBHTENILHO HGLUCOE W NTO0 TIPI HAMEHEHIH OCMOTHUECKOrO JaBac-
l’ HMS HAPYIKHAA lopMa CHEPMHA H3MEHSALTCS .
Kpome crepsues paaantieid JKHBOTHRIX A H3yHa
~ CKEAET COKPATHMOro eTedenbKa CYBOCK, Tal Me KAl H HEK rupue
YrHe BBl KIeToK. KpoMe Toro s nWranics MPUMeHHTE TOT KC
OPHHLIKI K PASAHYHEIM KIeTouHbM § M, OMHCHHHLIM APYIHMY
ABTOPAMM, 11 KOHCTATUPOBAJ HAJNYHE ICNCTOUHOTO CKEIeTd B Kpdc-
HBIX KPOBSIHED ax (o anucanwo Mepeca), y pasnntiHeX npo-
ETeiiuux, B HEPBHLIX K, ) Bere), B HEKOTOPBIX MYCKY!
priax | 7. . TToaromy 51 BhICTARHIL Oflee T0J0MKEHH!
UHTORO JKEJALT PasHo P UHTHL  KAKYI0-H00  KIeTiKy,
' OH HEe MoMeT rarh
8 groit knerxe O
{ PHIE DITPEENAINT KACTOUHY0 popmy
CE HedBIM ieTiaM, HO 1K YACTAM KIE
HENEHHYIO BHEUIHIOW Popmy (Hanp. K XpoMocoMam, pecHi
SHmH Moit Bogzpenist Ha (JOPMY 1IeTI ORI TPHHATE HE
; g:;:;: CHEENEAOBATEIAMY H IPHMEHCHB! K PAZJIHIHBIM CIIYUAAM, (

WMIRE I TP Bepie 1o LK
HpMGANARTELHD i) [HHLWE TEPMHHAM &




opmet
GIEO Ipeanoaomse-
phie jenaior Koaniuon it FoftbAnmsieer, ©roon onbscrms
IACTOR (B 0COGEHHOCTH HEPRUKIX) N0 CHOCOBY (HIYD HHI-
10 [11aT0, He COOTBETCTBYIOT B OMHOM BMKHOM HyHETE
IM M B HACTOSILIEE BPEMA. (I3HUECKiM (haKTam: & HMeH-
PABIE  DOPASOBAHMA  COIINCHO 3AKONAM  [OBEPXHOCTHO-
REHIS JTHIIL B TOM CAYUaE MOPYT BIHSTH Ha (OPMY KL
i MACCHI, KOTOPAA OKPYIKEHA APYTON HHAKOCTHI0, He CMeIIHBAID.
ég‘nepaou, CCAH OHH PACTONOIKEHB! HA CaMoil MoRepXHOCTHY
' 3 *
# Upraress, KOTODPBIE YHTACT 0AHO T0 3ai/ONeRKe (4 Bejlh Hall-
| MHOTHE, ¥ KOTOPLIX He HAHACTCA BPEMEHI TPOYECTh WTo-
I - HMHOE B CPABHHTENLHO JUTHHHON CTaThe), KOHEUHOo NoayMaer,
CETKA, COOTB. CHli- P. FoabAummtr it s AeHCTRITENLHO CeAaIN TPYTYI0 olHiKY
FHOBAA OB TAICHM CAYIKHIN TAKOE NOyHeHne co cropoun Kpirikia. Ho aeilersu-
© MeAkHO An MBI 9Ty ommiky caenann? Bere i T, TO HONTH RO
JUAIMATHUECKY IO HHTE,
Taepiol dubpunim.
CHHTACT GYRRAIBHO ETHICTREHHEIM HCKIIONEHHEM Cayaii, Koria
SRpHIY popyb T VE HOPYIRHOH enupans:
SHT0 cayuail cocaTensHBIX TPYDOUER CVI crp. 215)!
Ji OB CTporiil KPHTIEK B3 i ] M IIpOHECTH
) 0T MEFD HE
B DOALITHHCTEE CIYULCHE HAXOKY
. Jlnn oK LCTB

eceaopaniii o popme |
N2, 13, 16; Tabn. 1, pue. 1,
b 111, prc. 17, 1 :
Ha meex arux pucyn

L HymMepana nprBoiHTest no a1
L IRPACIaX, OTCYTOTIYIOUBIMI B HACTOSTIEM W




| m:m. WO K amy caysmo aro

H npmemo. Beap sicho, wro HeoGXOAHMO IPHHIMATE
wakKe aGcoa0THB e paameps. B akcnepune

JIAHUA ANNAR MMena 6 M B Norepelnuie, 4 npogo-

2 MM, A Ben pechiuka acro mmeer 0,5 @ g Tosumpy!

TIPH 3TO0M CPABHEHNI 1T03aBLUL HAIMUNE KATHIAJAPHEX

31'0, KoHeuno, owmdka Bere, a we Mnavo. Mocaermsii, Ko-

BBl TIpAB, Korta, onuckBas jgelersue TOHKON NPOBOIOKH
Jstibil wap B 6 cM AMAMETPOM, BLIPASIIICA: Y

1 trés fin la difference d'avec la mrme sphérique dc\rient
fai't imen»‘ihlen Hu Hal pn g

ren 10 110Be
Mur pomyaem
rpedHed T8

ROCHOBEHII €O CHUPTOM,
€, JAMEHN IPpaBHIbLl HHTH
fosana Gl nan
LTo mbt Mo
JEMANHBACMOTO
Wil Kanm? :
paftiyca cieps Mo
HUTBID M Maciom. K
RUYC LA €Ty )
Jas ropasgo Dojlee KpynHL
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CAYUAC NPUBECTH HACCh HECKOJALKO PHCYHROR
: nnyﬁnukosanm HECTCAOBANNIT O CTPYICTYPE pecHi-
nnmum\ p“lﬁhanﬂtﬂlﬂﬂﬁ M.Upl:l(nl'i BOLB pELHINhH pn:i-

it cnep\u{es. HPHUEM MACCA ALK
Or0 €0 SHAUNTEALHD YBETHYUBACTCA B OOBEME. Cra-
A SCHLIM, UYTO IR PCCHHLA COCTOMT M3 BHYTpeHHed
0 ciceaeTioll UBPUATI M TOHKOr 0 0B ARFAI0NIEr0 ee CA0sT 1po-
SMLL B HEKOTOPBIX CAYYAX JJUCTHYHOCTH (GnGpuig Xou-
T0, WEODE! YAEPIKATE Ha caocH HOBEPXHOETH HHu-
0 'rmmttl c.-mﬁ JHAKOH TpoTomaaamMBlL EemimKe obnesm muaKoi
MOMUESMEL VBEAHUNBALTCH B THIOTOHMYCCKOM PHACTBOpE, TO
PECHIL HEMELACHNO NPHIMNACT WApoodpasHylo thopmy, mpHyes
EREETHAA QUOPUAAR 00BUBALT NOBEPXHOCTL KATUTH HECKOALKHMU
[ oTaMin. OTCIORA MOMHO BLIBECTH, JETHAST HUTL HMEET
—uHauHApHueckyo Gopmy (pue. la, b). ¢
enernan (hmopuiis nhmu K
&~ mwon LI0CIKT
| on; ¥ Pleurobr, :
.pmmi t'up' 3o : M VBEAnIe W HEM 5 it MpoTo=
 aasMaTHyeckoli 00 i LHs1 pacia pAL Kanent,
il pn arom
Bt T CMAMHBAT THBIE (rbipi
SNTPRIBAITCS W COUHPAIOTCS B KKy IO nob:
BIMH, Teneph UEHHO TOJIBX i
 mdpuaaeii (p
- Hsoraa moscno 30
HHYEC KoM
BIBAET,  UTO
ALK s,
Tlyrem arux ax
JBTOPITL ¢ Me

LEMHTATEER YO
DIOHIM,




A
10Le PUCYHIGH B Kinre Bere: pic. 11
)y puc. 13 n 16 (Hirudo), pie. 19 B8, C,'D

AK) i ap. Moscioay mitgo, uro Yicts HEPBHEIX itfpua-
XOIHT 10 CAMOH IOBEPXHOCTH KACTIN LA L8 OTPOCTKOB,
HUHSL STHX TOBEPRHOCTHLIX CKejdetnnix (uipuaaelt toera-
A5 TOrO, MTOOR OHpeeanTh JI0PMY COOTBETCIBYIONT HACTH
Ha, [pasia, Ha DOJLWHHETES PUCYHKOB KpoMe JTix MOBEPX-
A% HUTEH HAPHCOBAHO TAKMKE W Muora Pubpuaicil, npoxois-
BHYTDH, KOTOPBIE NeHAT CAHILKOM 1AYO0Ke I8 Tora, HTODLE
stk 1A dopmy nosepxuocTi. Ho rae-uuby.s na jamsHedmen
AKEHHIL HEHPOHA 1 5TH DUBPILLIK, KOHEUHO, KACAIOTCH 11DBEPX-
TH M S/eCk YIKE yUacTeylor B onpeaesiennn opynt. Jro npemo-
CHHE ABAACTCH HCODXOAMMBIM BBHIBOLOM M3 BO33IPEUMs CAMOTO
0 HEPOBHOT'O OTPOCTKA
PHJ‘IJ’I}I pEI.IIL'hHI.'H{l'I'l.‘FI- KaiK CaMOCTOATENLHBIE «IOJBIER Ill'!'l_‘H.
ME TOFo, B TOACTRIX MyHuKax (pudpuanr coasany Mesay coboii

THACHHEM, H TAKHM 00pazom

HOCTHEIX ubipi
r HQ]JI."._!-H}E BOJIOICHO MDHH } ikl CpaBRH
IEPEBKOH, CKPYYEHNE 0 )

3 y CTBY TaKas Bepenia MmpeiacTa ~; 10 FHIAKHH WHAHHAD,
~ KOTOPBIL YA PHKUBACT CHO oA SOCTOALLEMY
¢ [OBEPXHOCTH,

y DPHBOAHMbBIE
HISA HEPBHBIX (UDPHILS
TATL OJAHOD |




AN NGACTAHOBRI KOHKPETHEIX BEAMUMH: 0yerh panuyc
anoKHa 0,01 mm, 4auna ero 10 wy; panuyc Heiipodubpi-
- a=2 mrimm. B raxom caynae Z=2x3,14%0,01—
MI. DT0 KapKeTesn o1eHs masoli Beanuknoit. Hotakoe gasmne-
Hil BUELEDKATH GuBpuang patycon s 0,25 [y T. B OKOSO
oucpedHnKe. Ha ksanparuuii canTumerp fubpriuH nagaer
UPASOM dapaenne 31,4 kr. HeMmpicaumo, wrodm Karoi-Hioy s
B JKEA (TaK Kak TOIbKo 0 TaKom MATEPUAIE TREPAOI (15-
BACCH MOWKET DITL pelt[xj BLLLEPHUBAN ﬂl};’Luﬁl!Dl! SABJIEHHEY .
JCHCTBHTEALHOCTH TBEpLOCTL (PHOPHAIH 20/0KHA BHTH ele
0 DONBINE, TAK KAIK 1708 AAHHHLX DIJIOK M CTOA008 NpuXo-
BO BHHMIHME HE CT 10 CONPOTHRACHHE AdBaE-
EHOABLICO  compotiesenne uaruby, OBwHo NPHHAMACMAR
TEXHHKE diopmy. WIS BUYHCABHUS Cconl HBIRHHSA

tpput. Ho, npumens;
POE OPHOIHAHTENLHOE NIPELeT
10 TBEp Gyer of Matepuand qubpiiin
—[oAb/Lum Cranny (b S TAKHX 2
ICTOAHMI BLLLEP: i <
50 1054 e — 0, 0000
MEHELIE, HeM A003HA BRULEPH
1it ]

I HEBEPOATHLIM BLIBOL,
Ipeie neero o xouy CHPOCHTL ABTO .
MMBIM, MTOOB IaKoe-nnio FOYHOE CKENeTHOE
4 wr/em? °
fiihlsmdassi




PHHATO

- TRam, =104 wr)
HIbHas (UG PIAIs Mosicer BrAepKaTE:
10 1040,78 .+ 107

= 7,8 107 gefem?,

- aH "umanm-t'ym YacTsh Beero aanenns 510 kr/em®,

OAHBIE COOTHOWEHWI MbL BIIMM T@IOKe B caMmoll gaHHHON
IEA0BAHHLIX MHOH rozosox cnepmuen y Murex brandaris
Ha cTp. 235). Baece paxuyc WHANAIPHIECKONR ToA0BIH —
1% oM, panna ee—owe 3.107% cMp axcuagbHan rIABHAN
st (uapmst imeer pauye 10— o, TIpu o =2-10-% kr/en?
XHOCTHOE TABMAEHNE HA KOHIAK BRI 1010 g Jeme.
bl BCE ITO MABACHHE HPHHSTL HA celn, axenansnan (uopuans
A obnanary £ =36 10-% gr/cm?, qro He CAOHUIKOM OTIHMACTCS!
BPUATHOrO. Mo 3/1eck Mbl 3amesaem it pagHuily ¢ NpPeIuecTsyio-
CHTYUMARM: CKCJETHbIE CTPYKTYPLI HA MOBEPXHOUTH TOAOBIH
PMHA pasHThl cnafio u eapa samerHnt (puc. 17 a); seaeicrsne
OF0 M (opMa rojoBKH BEChMa AabHALHA. 3uMETHO, UTO [1POH-
b BCEr'0 CKeNeTHOro annapara jaexur 0 "PAHHLBL W TP
HYHBIX HAPYIKHBIX BOSALHCTBHANX TOJNOBKA paafyxaer g wap
1T e, g) nan pacnanaercs M anens (pue. 17 ¢). BaTom

jie Habnoiende Xopolto cosnagaer ¢ suuncaeHnem . |

1o Gnt, tovkanyit, passupas LU ua A. Bere, yera
CTHYI0 FPAHMILY TIPHMEHEHIH MOHX BOZ3PEHMI HA ICIETOUNBIE
€Tl 1 NPHITHCKBATL COCTOAUIM 13 skena pubpunnam (opso-
A0 IO (BYHKITHIO AMLIL B TEX CAYUIAN, B KOTOPLIX BLIMHC-
: oKMil MonyaL 7. Herpyo,
L pECHHAN niue 1ne

HTO o "

 tiposo oy
C R, yra npono |
AR MEHIKOra W
BY K 1,10k,




é_am, TO MOBCPXHOCTHO® HATHIRCHHE BOLA—IA3MA DDIBKAD
—5,2=2.4 'Mr/Mm.
HEET'D 3TOF0 PUCCYAUICHHS MOMHO MHOPOE BOBPAZHTE,
MCBOMX JKCHepHMenTax Manek ocTasni Ges BHHMAHM
PEARIINI, XOTA TOABKO NPH OAHHAKOBOM BDEMEHM PEAKLII
TBUE IBYX MAOKAITH/IHPHBIN PACTEODOR MOGKET GBITL 1PHAHA-
CIBHTEIBHO ONHHAKOBLIM; B HPOTHEHOM CIYYHE MOWHO noay-
oAy, KauecTBEHHME, HO BO BCAKOM CAVYAE He KO-
EHHBIE PEeayJIbTaTH.
OOTHOUWEHHE MEMLY NOBEPRHOCTHRIM HATHIKEHUEM H 3K30-
MOMKET 0KASATBCH M CAMKHOH npupoasl. MowkHo, Hamp.,
HIOJIOMCHT,  HTO MOBEPXHOCTL NPOTOINIASMBL ¢ HATIKEHHEM o,
ObITh MOBPEMIEHHOH, Tpelyer B creun DaroroHHol
KOCTH C©  HITsiennem : AN o TOFAA A7 HaTAMEHNR
A—BOJLYX TPHACTES HPHHSTH Doltee BBICOKYW, o LIS HATH-
ILTA3MA—B( (VIO BEJHUHHY .
HUKoum olpasom He A0AYCTHMo BRUHCIATL TOBEPXHOCTHOE
SUKEHHE B FPaHiue MeHdL) IROCTAME 13 p
CHOBEPXHOCTHWX HATSKeHU ¢ BoaiyX H B TOM
oM (oM.
)y mo din
1,07 s iy DTHIIOBROID. D4l
) Ko 0,897, a pobce

MOBEPXHOCTHOR HATAMEHWE [JTA3MBL ¥ pas WIX KJIETOK HMECT
£ Wy ke eaunny. Ecan no Yane UBEPXHOCTHOE H

' f CY/MHTL 110 HAUHM OnbiTam,
ETCH ropasio Dodee NOCTOAHHBIM, Yet € DCMOTHUECKOE




a Bere oHpoBepruyTh

dopsst nelipona i pee-

Tar KaK npudmnanuiLe oc-

KaK NOKAIUHO BEINe, NpusHaores W Bere,

0CTL €F0. HPOTCCTH IPOTHE NpuMeRenia oToll Teopmn

TOPLIM CHCLMAALHBIN CAVIASIM 0T BACHACTES AHIL TOM, T

IKEUET [OKABATH BRICOKYIO (WHIRIHIO 3THX pubpraael Kag

ORAmMAX anesentop. [lporke toro saranga, uro HEPRITHIM

PHITAM  OPUHALACHKHT APOBOAALIAS BYHEUMS, BHCKAIMBANCH

icofernocTit P. Toanaumudr. Yro e a0 sy TO 51 _BOBCe

EHACH BOTPOCA O NPOBCAEHHN HEPBHOrO wenns, B nep-

ACTH MOMN HCCHARNOBAHMI 0 l[_ll] PMEICIETHH # ITHCAN Chenyioniee:

el . uacTo PACCMATPHBAIOTEA KAK NPOBOAHMKH HEPHHOTD

dy 97O, KOHEYHO, MOsKer OuTh u ABHON yHKUMEH, Mexcly

|KAK (PoPMATHBHAR BYHICHHS 0KMKETCH BTOPOCTENEHHOH, B oros

YA PN TOCTPOCHHK TCOPHH HEPBHOro Toka ¢ TPHHSTY
EHUMAHME, YTO PA3ApAMECHHE TIPOROAMTCH N[O TR

M==(HOPHAIAM HAH NTO 9TH 1

HMHYECKHE Hamene
CHHSI HEPBHOTO pas
EHHOTo. (LIHa 1S Ha

KROBCKE
JHCTOBCIKMI i
X andipyans HOHOB WM

WHMH, B KOTOPLIX CKOf

Archiv, Bd 1910, Biol schrift, Bid. 2




Ch JTOT PAJL CTOUHBIX

AOBAHHEIM,

TOM CayiHie, ec. VCTHM HaHa
(OTPEIENERHLIX THEPABIX CKENCTHHIN CTPYKTYP: B HHAKOCTH
OJIOMAHOM COME NOSTOSNHCTRO TAREX tenell sanenni Gowio G
CHHO HeobAcHuMEM. M ccan nocroascTao ITHX CAOMHBIX
BIX MENCLY cofiom AKTOR NOBELEHIN 0DYCAOBANBABTCH MMOH-
EPIALIME HEPRHBIME (HOPHAAAMK, TO BLICOKOE 3HAMEHHE TTHX
/P HAM CTAHET OMEBMHBIM A23Ke TIPH TOM AORYWEHHN, TT0
PASAPAKEHHE NCPCAAETCA He uepes caMy (mGpunio,

£3 NepuOUDPHIIAPHOE BeuleCTRO.

0 MBI MOMEM CKA3ATL 0 MOPPOJOIHICCKHX OCHOBAX HAMATH?
- BOCTIOMMHANMA, KOTOPEH ¥ uejoBEKA MOMOT OCTABATECH
BITOM COCTONHHM IIOPOI:-i MHOHE TOAB, MOMHO NPEACTARHTH
JHIME B ABYX QopMax: win B JOpME KaKHN-JIH00 XUMUYECKHX

HEHWIH B HEPBHOH CHETEME—HD B TAKOM CAYHAE BPSUL TH MOMHO

0 OB1 NPEACTABNTL cefe onpetefeHiyio JIOKAIHIAUNIO, BLICOKYID

A mc'!.mdmlluocrb H IPOYHOCTL JTHX XNHMHYECKHX CAEL0B BOCIIOMHHA-
O E WAK K, MTO HPEICTABIACTCH MHe rop DOSGE BEPOSATHEIM,

 OYTEM BOHUIHOBENHS ONpes 0 11 ane-
Hra—oTpeaka HepeHoll (pubp ; A PHTENLHOHN
Fmariyecioi 31 Mes
Nop noxa BHORL 00 3VI0man
OWiEa TIPOTHE : EIIBHBIM MEXAHUMECKIM 1 XHMH-
KHM  BJIHANNS 3 AMATH  0CTAETCH NPOMHBIA chied.
' A30M, ECJIH Hy Th HEPBHBIE GUOPHATH
¢ TBEPILIE CKC
HOCHTEASIMH

EeX pediekcoB, HHCTHH

Mpunnaures i 3

pubpyIn
HIHA?
Ha npumepe a 1, wro nep
EHHA MOMKET TIPOHCXOAHTE 1 B THKHX COPTAX
BIE ABAANTCSH THCTEIMIE el BHIKHBIMH

e, nbfli.(li:luwl KACTHN




_ OPHX OTHOIEHIBAX  ABIAETCH
mm paanuunux B OCODEHHOCTH ¢-u;w|m-mlmmecm
B, 1 M Nocie arorn leU.d.l.lJ‘l;tkd 51 Moil HecnedoBanna 3.
0AYHHTE Go/ee ToUHbE UHDPOBLIC AAHHME, KOTOPHE MOFIH
ETh 3HAMEHME AN Goasloro BONpGEa o rplunonu[ HYECKOM
M HOHOE, 5 AoinpKen bt HECKOARKO VCOBCPUIEHCTEOBATE
TOAMKY HCCACIOBAHMA. 34 nocAciHee npess dHasororn-
peleTiie pazanuHLX AHHOHOB 1 KATHONOB DbD HECTIe0-
HUTHMIE ABTOPAMMA, YHCTRID ¢ TIPOTHBOPEYHELIMI PUSY LTI~
. [lpesxae Boero PHurep, Hayuas MyCKyALuyio AEATEABHOCTL,
S, 40 (IHIHOA0THeCKH SLBOP AN
PMAALHYIO KPOBAHY 0 #KIHLIE ADJGREH HMETL He |
MYeCKOe JlaBaeHie, Ho i1 HOHHKH (Na, E\‘. 'n].
i [CepbeT VCTaROBHI, HTO JAAA pi
MEHOK COBEPUICHHO HE0GX01HMO | -
Cl; 80,, HCO, n OH, npuy THOHB I AHHOH
qoe aelicrene. Pasnoobpaa
bl B STOM OTHOWEHWR H{ Jli-
PAsBUTHE AHLL 0 'mpuunl-u p;mn Fundul u-hp..nnLHuL
Hita Mel :

A npmqs
40 B TeqeHne N

w, Maerh TT1es, erp. 26




OTACABHBXY KJICTOK, & He Hi CAUMHBIE opram:l‘.'
TAK KAK B TAKOM CHYHaE AHCTBUE PACTBOPOR MOWKET OKa-
oRHeHHEM. OOBeKT Moux uccaefopanuil (crefemex
imnium alternans) yaoenacTsopAaer obouM 9THM YCI0BH
phi JleHCTBYI0T 3/1eChb HEMOCPEACTEEHHO HA KNETKY; WTO n\e
TOYHOCTH AOAYUYACMEIX MHOIO BEJIHYHH, TO 31 0Ly no:Lpoﬁ-
mam(y MOHX HCCaeoBaHHil,
JIfl Kau<loro ofera s Gepy HeKoTopoe 4Heao UEMBHBIX. KO-
Z. alternans B mopexoii gojte. §1 npurorosasio 50 en® coneroro
BOpa, jeilcreie KoTaporo COBHPAKCE HAYUHTE; obpgHO 51 OepY
gibita 0.5 m! pacTBoprl Conel, Morex KOTOpBIX pacia-
A B pacrRope Ha 2 noHa (Kak Nm.h 1 (1,4 m pacteoOpHl TAKHX
i, MOJIBKYSIA KOTOPBIX pachiajaercs wa 3 wona ( CaCly).
4 OTHMHBL MEH 1 BCe He-
ICO) THITOTONHYHLL (10 CPABHEHMIO € MOPCKOIL BO 3
11, HTO S00TAMHIE NPEKPACHD

SHHOCTH NOHHMEHHE DCNO=

TH 1|[|JUI.h{HH(.HI B 10H.
!"II.T"J:II.:!IH

anhou BOALL 31 LEpeHC HX B ||1-pu}r1n Y
B Aty Tax. T1ocae GLCTPoro nepeMenmBanis npi ToMoutH
o : NI B APYrY0 -
(X O0MBIBAK D
BIBAHME AOJKH

1 Jieep.




y € MHOPOUHCACHHBIMK UM HEMHOIHMH GOKOBBIMH
i, TO € Npoapadtoil, To ¢ ciaLHO sepHucToll TekomIAIM DI
Gaaroiaps HeoaMiaKoBoll TOMUIME CTOAGHKA KHHOTLIAIMEL
OCTHOE HATSKEHHE HE Mower DuITh BO BCEX  CAydanx
inoTem se. Tlodynponunaemasn TEKONIAINA TAIOKE MOMET
» PASHON TOMUMHON, a NOTOMY M MOAYNpOHKIEEMoCT ée
HIMEHATHEH. BCALACTEME STOr0 B KMMNCIOM SKCNEPHMEHTE
OTAGNLHBIX KOAOHUIA TOAYH4I0TCH HECKOBKO PASINMHBE -
I IPHXOAMTCA N0JL30BATHEA cpennedl undpoil 1 HAGMONATL
DIJOM  OTIBITE  BoamoskHo Bouswee wneso womonmil. 310 yKe
KHBI  HEA0CTATOR  BesIKOI0  (PMIMOMOTMYECKOrD SKCNEpH-
d, TAK KAK ODraHMambl M KJIeTKH He OBIBAIOT W HE MOFYT
ONHHAKOBEIMH.

I. BEHCTBUE OTAEJILHBIX 3JEKTPOJIMTOB HA
JKHSHEHHOCTL CTEBEJILKA ZOOTHAMNIUM

1. Xnopuersiif rwanui

I B Tperkeit u oix oHecnenopannil o popme KACTIGS 3 MOT
gooblniTL 0 jeiic LC1 ron T, YTO OHO NOYTH HE
WoriEgaeTea or gelictsmg ( acl: ( HBAIOT B 3THX

' Ha gannn. K
‘B Bumnahpa i MUIE }
unppra. Danako
0 pe naijieHo B
aryp. Tlocie aroro i MOCTaBin psil @ JUMENTOR €O CIIRNHAJE
HOIO LIEJILI0 BLIACHUTL B g ary CTh PEAKLHR,
Ilpi pacemorpennn 1
FOPLIX OKCIEPUMCHT,
UIOIHH EDPL BAPHUPYIOT B CAHIIKOM W
BACTRME STOF0 BRIMHCACHIE CPEIINX AR




A OTHEALINER KoABIN

. 30,32, 35, 37, 40, 45, 45, 45,
45, 60, 58, 66, 70, 70, 70, 70,
70
15,
60,
24,

43, 43,
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35, 45,
, 80, 80
. 36, 84, 4 3 11,3
13,3
| 138
13,3
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60,
25,

, 80,
25

.25
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(AR
(o)

N5| 195
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3 akcuepumeiax 16, 17 n 18 4 e e, OMEHHRIG, MO~
£ KOROHHH OUTaaich MBI 10 0K wenns (T0—80 muns);
M 00pasom cpeliee AN ITUX ONLTOR [ GbiTh HECKOALKO 10-

0,

B omoli patiore » « oo
» ROTOPLI 0K
OFHMECIKHX, i

BEIATO e MEHEE
W OpH COMOCTARACHHH AL LI P,
uonne peasanuusi, (ITpus, k& nacm




muyT, 1 pacroopor LicCl worropbtit npu ol emmepaType
BIHTY NUlL Hepes 155 Mun,, paccron-
FAMOJHEHD PALY il

- H,C

HIIO, MO SKCAEPH
dTeHHEL, uTO0L CPABHUB
TeMmepatypax. 5l

CTARNTE ONBITA C

npH oAuHAKD=
TO MHE HE VAQAOCE
p21° C. Ho, cpas-




bl ABYBACHTHLIX KATHOKOB CaCl,, MgCl,, SrCl,
I YOKE YCTAuOBHA pansute, pacrsope CaCly w MgCl,
BITHL A9 sooTasdues. B otodennoeri Z, mucedo moer
UX DACTBOPAX MHOCO JHell NOUTH TAK JKe XOPouo, KaK
sofe. Yro kacaerca Z. alternans, 10 GOALUINHCTBO KOJ0-
0 B G0A8E MYBCTBUTEALHG, HO H 3fech uAGAI0AANTCH
BHAHBHAYAIBHBE KONEHAHNA: TOYTH B KOAUOM OIIbITe
HBIE  KOJOHMI OCTAIOTCH JKHBLIMH B TO BPEMs, Koria Bee
e AasHo toruian. MosroMy oyeHs TPYAHO HOMYUUTH AN
ATHX PACTBOPOB TOMHHIE LMppH, Tem Dosee ¥ro 3Aech

AP SHAUMTEALHON NPOLKNTEALHOCTH ONMTA ABARETCHA
TBHEM HEBOSMOKHOCTL KOPMIEHHA W TPYAHOCTH « necrne-

b 1IpaBiaLILI 0DMen rason. 9Ty 00CTOATEALCTEA B J0CTATOYHOI
HEHE OGBACHAIT HEKOTOPYIO MECTPOTY PE3YALTATOR. A TaKKAK

TaGnwua 5
Reiicrene 0,4 m pacteopor CaCl,

Bpemn ao ae AaMbE Ha
LR
Tpa
0" C) ! (]

B RO

19 16

, 235, 235 500,
), 410, 410, 410, 410,
np- l 8 ), 2400 2490, 315, 315, 4

HEKE oA OTACTLHMX  KOJOH
AHOMCE ¢ Goned WA MERCE auasETel




}HH3HECITOCOBHOCTI: CTEBE.I'I!:KA

panee #n rmt(aaan, 4ro y sooramuns wons Ca n Mg ocaa-
sigoBHToe AeiicTane pacteopor NaClu KClu yro oo apri-
CKOE BAIsHAE ODHAPYIKHBAIOT VIKE MUHHMANLHNE KOIMMe-
aCly i MeCly, Toran KaK mpi NoBsUeHiH KoHUBHTpaLIM

oKenvecKoe Refictene i cnado eupacraer. Ha arer
i aazaneil GRN0 BRACHNTE, HE TIPHHALALHKIT K nololHoe He
K;SI-I'IECK{IE- neifereue uoTauM cn SLLOBHTHIM HOHAM, KAK
K Janee NpejeraBIsnoch CyUCCTBEHHBIM ONpEies

EALE aRTHTOKCHYCCKKoro aeficT BOAMOMHOCTH LIS
KATHONOB MOAYYHTL KPHBYI0 AHTHTOKCHYECKOrO
151 p.anwuu\ KOHUEHTpai, 4rofkl NoJy4HThL HOBYIO
i y,tr,nn VETAHORACHIA PALY KATHOHOE Jlna monyuenna cpab-
HMBEY nmm}:x a8 0t UHHETRE CBONN HICPUMENTDE B Kate-
a ( 5 Clinpi cMelennn
IECKHMH  pacTBopami saboTi ) Tr;st._'m)ﬁl.-t
1l HE T. €. NpubaBaaa
comieersa 0,5 m pacTBopos Xno-
OAHOBATIEHT! CATI nan 0,4 :
HLX. Hro KacaeTea oboaHa i
2y ofoanauaer cMech PABHBX HIC
HA3BAHHBIX pHAOB.

AHTHTOKCHYECKOR JeiitTEHE NBYBAJICHTHLIX KaTHOHOB

rpuHHL npH KOTOPOH s MOT
qecKoe 'u'uurr*m nopon Ca 1o OTHOWEHWIO
(Al A YeTAHOBM pAHEE,




O
[ KDJ‘NIH- oK. 200, 18 woaon.
300, 4 wonomun 400,
19 K00 A\I 000, 4 koo

H KO0 Iﬂl"ﬂ 5 KUJwIl
a0

60, 2[-1? -El.lﬂ 200,
2K, 200, 200,
200, 210, 270, 270,
501
2, 110, |-m, 145, 175,
v =1, 235
5, 300, ‘tun ¥
410, 410, -|H| 410,

P

0,0005 m CaCl, oKasupaeT 3aMeTHOE AHTHTOKCHUECKOe Aei-
'y HO 3ACChH Ca npu M PASBEICHHM EILE HE OKASRBACT BIIMS-
Moser OhITL noToM y i K 2 woHos Na.
BPIJCEIETL‘.H B riasi i TENLCTED, MTO AHTHTOKCHMECKOE
JeficTere nonor Ca, 0coDEHHO NPH CH/LHBIX PASBEACHMSIX, B BLICO-
' CTENEHH BAPHUPYET ¥ OTALALHBIX 0CO B onl

EABLHBE KOJNOHHH 0KAZKBANHCE O ALMLLEHHBIM I
! 51 DosLIINE-




135
85, 00, 100, 120, 130 1 13l a
135, 150, 178 )
0, §0, 70, 70, 70, 105,
l%’h i 10l
1

.

ok 12000k, 1,8
8 " i

CHABHO pASBEIeHHLIE pacTBOphl ME-HOHOB MEHEE JACHCTRHTEILHS

o epasgHenuio ¢ Ca-nonami.

ATO e KACAETCH AHTH ! ‘0 jeieTain Doaee Kpengix
L PO OHO OKAJWBAETCS OUEHE CXOMHBIM. ¥ MeHs:
uHjipoBLIX X HOMOMHO HCTONKOBATE HX

& B cropony DoJjee cHALHOTO TH

VCTAHARAUBALMOM MUOIO psily KATHOHOR, OT BOMLY IIEPBOE MECTO

M0 ML Ha o OCHOBAHINL Dojice SHAMNTEALHOTO AHTHTOKCH-

© AnTirokenueckoe el woson crpomis (tafa. 8) necom
10 coadiee, yem M . 0,01 m SrCl, pe 01CasbBART HUKAKOTO

24




POM L (pa
CUICHIE pedkir,  KOTopoe npubanmkaercs g g
B UHCTOM pacTpope Rb‘?:l (rlp;t’i 217 2 v;—.l_slfﬁy.ﬁ R
IPYros onbire (70) mue YALIOCH YeTaHosnTs, uro gelicrspne
mesay KC1n CsClracie spanercs HPOMENCYTOUHLIN MEIKIY
MIT B WHCTHIX DPACTBODAX 9THX ABYX anerTpommos. [py
JAEBATL KOJMOHNI NIepenecensl B emecs 0,4 m KC| +0,1 mCsCl,
43MA OTAEALHBIX KOJOHUI pactanick uepes 90).23.25.25.
347 M. Cpeanee =31 Mum., v —11,6. B uncrom pacraope
npi 18" C ckopocrs peanumin=15—17,1 (onbirel 6w 7).
00PABOM RHTHIOKCHNECKOE Aeersie 0,1 m Cs BHIAHO OT4er-

- H COOTBETCTRYET NPUOAHZHTeALHD HelicTsmo 1)

EE HAACHOILM MHE APLACTABIAIOCH HCCALLOBANNE. ; HTHTOKCH-
Fo peiicreys NH, n Li-vonor, i B atom Hanpasnesin 8 no-
I MHOI'O BKCHEPHMEHTOR,
eilcreme NHi-monon
9Ty TAbauny c© np
b Sr, T0  o0Hapy ;

Od m) jeiterayiy
) Boa
A pucrsopos NH,Cl. Ho
e jelicrane NH,-
YOATL AeHCTEHID ST=HOHOB.

fOBHTCH HOWTH

056 m pacrsop
npn - Coin

20,5 —15,6 —12 -

@ierepnwe Li-non
IO OCTANLHBLIS HHec OHOE; (IPH THOREIN
ERTPALHN HONOE JHTHA B pacT x KC HUHETCsT 1t MX




i1
40, 45, 45, B
101, 110, 10, 1
137, 1580, 150, 1
Ny




MAALEHHEM COMM.
 pacrope LiC)
TMoaromy ofie ocofien-
BN HOBOILCTRYIOCH
THI BACCH BEC-TAKIE TOT)
oro AelicTeus  apyrux

ﬁpa'iml Hit pm:. 4l

) IHTHOIOR (0110~ 1 1y
it} 'K‘G.I‘ 4 no op.:um;nc B

W‘Hpa‘ UCHOBHEIX (paKTa, sipisio-
UTABHL
HLX KITHOHOE B WHCTBIX PACTRC

uﬁ&apymumm AHTHTOKCHeC KO e
Pactpopy xaopuaon Gosee agoni-

Tpawdi armrruxcu-wu\. e







OTHEJbHBIX SJIEKTPOJINTOB HA HEKO-
TUMbIE J)IZHEHHBIE TIPOLECCHI
ZOOTHAMNIUM

SHHE KHHOMIBNBE CCTh ALODPATHMBIT NPOLCE, & oCHOBE
JICHKNT, NOBHAHMOMY, HEDTPATHMOE BHINANEHHE KOATONLOR
Met, Brio (b1 HHTEPECHO YCTAHOBHTL, NpoAB/IAeTca i
EHHBIL PRI HOHOB 1t B TEX JLTH THLX 00PATHMEIX HKHSHEH-
e_ AN HAMP., B MEPHATCHALHOM JABHASEHHI DECHHYLE M
HMDETIE Creneibia.

1. Mepuareaboe ABHIEHNE

JKe padee MHO0I0 GLU10 KOHCTATHPOBAHO, NTO MCPRATEALHUE
HHE ZOOTaMHICE HE 3aBHCHT OT CTEMEHN AA0BHTOCTH PACTBODE,
| AHAYHTEIILHOH. CTENEHY ONPEeaReTen HANHYIEM HEROTOPLIX
oHos. Tak, & pactsope NaCl, KCIl o CaCl. nnkoriaa He same-
1 MEPUATEALHOUD ABIZKEHHA, TOILA KAK HOHW Mg B HHCTOM
Ope wau B ocBsizt C ADYCHMI XJA0PHAANI Cpudy BREIWBAOT
HHE pecHuueK. A{esarensiy BHACHHTD, TPHHILALLHT Al
ROHCTRO HCICMOMHTEALHO HOHAM .'\1-__; MM TAKHE M HERKOTOPRM
M HOHAM, CTOSIHM B PALY KaTHOHOD psitom ¢ Ma. y
wacaercn Mg, TO LOCTATONHO HPHGARNTL K PAcTBOPY KCl
abHbe wommecTsd MeCls, urobnl Bb > MepraTesHoe

mie. Taw ¢ onwre 56 npueytersie 0,005 m Gpao easi
dtoutio Aaa Toro, wrofn cxonbko-nudyvae (g0 19) ¢
Th palfl:'l.'l.'lliﬂl.lﬂ KNHOMAAEMEL T Kanai, DHaKO ¥ MHOrHX
Blinn saMedeno Mepuanne pechiter. Hir B oanon iz adibs




ABMIMHCTRY, Ko0-
CTAHABIMBACTCH, Ho
opoe spems. Oco-
X oabHax  fomnsiums
'Haam'rca oT (:'rr.ﬁﬂﬂ

PAX, COLEDAIITE
MEpUAHHE pechil.
: aiin;

. Ho B YicThx p.n-
GropaaBuecs oo

€ B MK HOHO . HO
TOSHE B pany KATHOHOB Sty Li, NH, MOryT TAGKE Bhi-
BIDICHUE PRCHIHEK Y OTASIRHEIX KOAOHH, B 0COGLHHOCTI
ABHEIX KO/ABUAX KPYIHED OTOPBABUIMXCA ocobeil.
cTiopst MgCl, HMeIoT 110 Goabliel yacTi Wenounyio peakitmo.
OAAICHHIO, He MOP ONPEIeINTh 5TY WEI0NHOCTE ToMHBEMH
IOPHUCCKIMY METOMAMM HCAGACTBIE OTCYTCIRHA HEuOXoi-
HRApATYpuL
0 STOOB! BREICHHTE BONPOC, HE CBOANTCR S AeHCTRIE PacTho-
M.gC I, K MX [eaousol peainy, A nocTasna pan IRCTIEPHMEN-

- goB, npubasass 1 0,4 mopacteopam MgCl, u CaCly nebonumue

}:o)ﬂmecm.l HCl nan NaUH H 11'-".'11.:'-1 AeHcTBHE ITHX caalolKHCALX
CALHOE IBHAEHIE. 300TaM-
HHIE OHEHB UYBCTRHTEAEHM !\ H m \:.' H wonos. [Tpn 0,001m HCI
KONOHIH rHﬁH\’T e .111}-\0 '.mlwr, |Jp|wu‘| I\ill[{)
HE pacnajacrcs na Kan (
fﬂnhi'r 45—105). Pac r,upu 0, 4m :
w 0,0001 m HCI a0 0 Ma pac-
L] i!‘-num (l.lllh['rb[ 107 1 108).
) Jm ][LI litE\Er'JDl:luL

24 vacon) u hu: Bpemst

-E- 0005m HC! Goatmuncreo
HHUKH MepUaoT 1o i
HENPABHALIG llpnnm,
PEAKLIIM, o
MgL] (0 ,lJfJ-m| OKR i
(ons ﬁJ; g

K 04m C :(‘I

TOHHH £

fm C
TfopoM Be




1'-[ ACHHTAN K
75:200= 0,37

napmtpasa'm 8 a0-
Th, T0 B MopeKolt
2—3 MUHYTHL

CB10 Moo L.
IbHBLE oo
1

) M3 HUx NponeieHo
1), apyrite B cviecn

JUHEE SO LUI\PH'
1: B 15 cayuany
BHHBIX €Ty dasix—

(_ECI,
Call,

1K Kas, 1o Beei BEPOSITHOCTH, NOBLILEHHE KOHUEHTPAHH

yonor Ca navunas ¢ 0,007m, aTaioke 1 samena KC1 8 cmecu apy-
HBYUEHHLIMH XJIOPHAAMH HAH MOMEBHHON CYIMECTREHHOH PoJl
HEPACT, TO MHE KaMeTCHA NOABOANTENLHLIM U151 Beex 19 onuiros
watiem Ca BHIBECTH OAHY OBULLYIO CPEIHIOD BEAMUMEY: OKOJIO

s AeiCTEHA APyl
HOHOB Ha COKPATHMOCTL. [ToHATH ) B ITOM GTHOWEHHH HE N
DRiTE HCCAENOBAHLl TAKHE PACTBOPH, OPBIX BOOTAMHMN HHBYT
3 ). YTOBLI MOAYUHTY
VTONHBIC JLaHH OAMMO HE NPHHKMATH B PACYET COKPALICHHS
cTefEnbLKA B Hauane onk n
TA0IHUE OTCYTCTB

CH M '{LB!!}J].-I C
TONLKO OAHH O
‘a. Bpajl 1n MOKHO
OB OTAHNHE
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IHEITOR BRI
Hil B Munyry.
Uit COKRpAING-

0005 m, ouens ag0-

| HCKTIONeHIEM CLHH-
[pit OB HEL HICTd
ls He noswieTesd

HE MAjaeT HUAE

TO B KOHIEHTPALHAN
COKIE uHeaA COKpi-

0,4 m M u,+u'oummﬁm
-imMg(.l, 0,000 m HCI . 20

it B MuyTy: 3 1t 4,8, Ho wos onwre 109 ¢ ouens eaaGo wemon-
A pacteopom CaCl, (0,00001m NaOH) noayumioch HH3Koe
0 CoKpatlenHii. Mu,m: DBITH STOMY  ORCTOATCILETBY CACAYET
JJ.ETI: bosee Eyllll!LTfsEIIHiJe .dlla‘-I(.IlHE B€.1b :IIL‘.lh"FI HE QHME—

OTAMHHH JAEpaKaT Ul ropasio cnoxoiinee, uem s :varu\ HECTE0-
HBIE MHOI0 CONEPAALINK Ca emecax. Mpuanna JIENCHT 0HeBHO
BiﬁﬂJ‘l’&é cAoMHON KoMmOuHALMK coneli Mopokoit
Aymal, wro Ch HPPAET CYLIECTBEHNYIO POb HC
msra 95 (1a 11y BHAHO, WTO M ITOT AHMON cam no cebe |
BATH Bo30yiaouero peicrann Ci-HOHOB.

'HOWIEHNH TAIOKE HeAKTHBHE (onwT 96). He

A MMEIOTCH B an' Bone? IJroT EDIPOC A OCTi-
10 HPEABAPHTENIBHO PLITHA I'lpu HOBHIX HCCARJ0BAHHAX
EO0X0AHMD YCTAHABAHBATE WIENOYHOCTE PACTHOPOR TOUHBIMH -

SHKO-XHMHIECIKHMH  METOLAMI,

IV. 3AKIIOYEHUE
Brimenznoe HHBIMH ONLITAMH YOTAHABRIHBACTTR caeayoumit pad

KATHOHOR: " -
K—Rb—Na—Cs—NH,—Li—Sr—Mg—Ca.

KOKTRAKIIS; K0 IaEM ¥ NG e




) — Li(0,157)—Na
hd1).
MH OCODEHHOCTSIMY
METHTE, NTO JKCIEpi-
| HATADKEHUA CONEBRIX
HBAETCS HA MHOTHE
CHALHO. PAZBELEHHBIX
aenHoro . Brenpi
IABHEIM pacTBopaM. Ho
0 MHBIE BEJHUMHD TAK,
ur NH, B npomesyTie
tes Li, 1o Tpayde ma-
VAABAEHUA CLEIACHUAY
TRYET 1 HipaTHss:
ol IGATHOHORE, KOTOPKE

3 i (] P

M2, TAK KAK OH ODHADYKUBACTLH B Ueliom pase (Mao-

TPOUECCOB *. 3ToT suamosormieckniis PHL EATHOHOB

OJIHE COBMAAET C TCM, KoTopmit st YCTANABINBAW And
nocobrocTy evedenbra Zoothamnium, Tawoe CORMHACHHE

TCA TEM SAMEUATENLHEE, WTO MO MCCABLORAHMA NpoBEIeHst

BEPHICHHO HOBKIM DOBEKTOM M A4 ferko CpasHuMBE LHppo-

JAHHBIE.

Al 51 MOKASAIL B TIPRANCAOBIY, PACTIANCHHE KHHOMANIME Ha
SHILTH ONPEACAALTCSA, 110 Beeil BEPOATHOCTH, HEOGPATHMBLIM TIOBKL-
AWEHHEM [IOBEPXHOCTHOI O 1 CHUA TI0 FPAaHiLe sKHHONANSMA—

| TEHOMUIASMAR. Bronwe BosMouHo, UTO B ocHoBe SToro npoLecc:
T OAHA M TA e UPHUMHA, §f DMEHHO BEINALe-
uTH [!E JIHYHBIE X p]-i;'lh .\10[‘}"T Bhl3kI-
"HOH CHOPOCTLIO, W CPARHEHHE ¢ HeT/e-
. M1 6
CTBHEM paziin: STPOAHT pHoGpeTaeT
Oanaxo wo ABHIIBHD
i ropofl mpo-
THTH £ CHORPI

( AN TOMLIO
C1 1 zare IEHHO
&7, HTofGk 44K 95 munyr? Her, Henogpe
eHHoe Hab
celiist BonKe Hopma
BHE3ANMHO 1

R H b e
(Beitr. 7. chem,




1 IBHAERIUA. PECHHUCK Honst Sr, Li y NH; suum oueny
OBEPUIEHHO MOryT samenirs Ma-ion, a no CROEMY BIMAHUIO HA
3 won Ca NPUTHRONOCTARIAETCH BCEM  BECIHELOBAH-
arkonam. Oreioga Moo SAKIOUHTE, YT0 31eCh KPOME YHETO
HISO-XUMIMECKIX. TIPOUECCOB HMEIOT MecTo TAIGKE Te NS HHBE
AHABCKNE peartui. B mocli ApedmecTryomed pabore 51 nomk-
3MY : “l CICIYA NPeAnonoKenHam [hwea JIEGa, nowas
S A 0 BCEl BEpoATHOCTH, Bicch obpaayiores Kakue-ro HepacTsopi-

€ HIH HEAHCCONMMPYIOIIHECH CogjliHenia Ca, copr, Mg,

HOE HATHHCHHE
. AJOBUTOMY Ka-
ATCS B pacTeope

oTefenbra Loo-
0B B [OBEPX-
T A Pne b
 Horem ke ca-
BEPOATHOCTH,

' [poeMepr-




: POKHM pac-
BEIMECTRAX, «10]-

* BHISICHEHHOID CO-
oaelicTBIz Mency
FAHUIMOM 1 KOTO-

1HIO K 1071 e (1601
OAHH B3 LHOHEPDE
BHHECKOIT NEMHK
VHACTHE TAKHE

B arom otaowennn ropasio Gonee YAOOHEN NpeicTapnseTea

IBEKT:  CRODOAHO JKMBYMUE JiH(lyaopiin npecHol wam

Boasl. 3neck FOPE3AD ACIYE ZAMCHNTH ECTECTBEHIYIO Cpeiy

TOCHHO DPHIOTOBJICHHLIM BOIHGIM PACTBOPOM, B KOTOPOM

YBODHH AMBYT # AHIDKYTCA HACHMI H CYTIAMH, §1¢ 00HAPYIKHBAA

; KHX HEHOPMALHLX VRAOHEHU, TAK 4To HE NMpeacTaBAfercs

(GATPYILHHTEILHIMN EPLA TIEPEHECCHHEM B MCTIBITYEMBI pactsop

TUATEALHD TPOMLITE X B «liM3H0N0rHYECKOM) PACTROPE TOYHO

HSBLCTHOIO COCTABA, Moxoiino JeHioTan, HHQYa0pin 0OHAPYIKRNH-

BRIOT ABJCHIE (ArouNTo34, 3arIATHBAIT TREPAKE YACTHILN 1 MOryT

PEBAPHBATL HX B CBOMX IHIEBBIX Bakyonnx. 3a nociemuee

PEMA BTO ABTRHHE PArOUHTO3d Y HHPYI0PHIE DRL0 HAYUEHD BEChMA
pobro npod. C. M. MerankHHKOBLIM M ero yuennkami g B

10Ck Ha MHCTO (Ph-

! Meransuios 0l
HIBALT NPUBRKANHE HHI]

ecTs, olpazopanie
TOCTAHOBKE Bonpoca ocofan "HCTo
HRAHLIHEH.,

Sl mocrapun cu

DpaTH

B BHHMOHHE HA DPOMBIBRY, HHCTOTY npenap
OCYABL W HA TIATEABHOE NPHTOTO 5
00BeKTa A BHOPAT NPECHOBOARYIO KOJOHU

MANHLIX KOJMYecTBAX, olp: A1) M TV
pacrenys, cyund, K : oF SCKOABKHX €
SRBEMIIAPOB  HOAOHI j

% i i




PoBaHHOi Boje
TOMOL [l

s nonyaan ofu-
- no BHoTOrHYeC Kol

BCTRAX JACENAINT 336Ch
DATH VIHE 38KO0R-

ecrs. Bojta ua oroil
feliagacs B Koady,
(0 PV, BHYTPEH-

MM CBEKUMH K0/I0-

¥ W, CHOJOCHYB

CTKH (S781¢T po-

[ TIOAL30BATCA TOb-
AUCE HA CTEHIAX;
MIHFLH OMEHE X0ponHii
HHKE 5T J0CTHIAN Toro,

LECTHILTHPOBARHON BOLE KUTATICKOH TYIIE Colepmorr Boabmne
BLTRO PAZHOODPASHEIX coneii, Onm?e nc,niegmm, :mi' o

10 Npeanonozenya. Korja fuia onpeaeiena anecrponpos
b HACTOA TOH Kpenocrw, KoTopoil A MOAL30BAICSE 477 CROMK
MEPHMENT S C aronnTogom CYBOEK, TO OKAZANOCEH, YTO DICKTPG-
DBOAHOCTE  OCTACHL  [OMTH  HEH3MeHEHHOH no CpaBHENHID ©
S pOBARHOA Bojoll. Takum o0pasoM, B CBOMX IHCTEPHMEH-
Il)al‘murmaf_m A Db BCERIA YBEpEH, 4TO yHOTpEDsCMbe
M0 PACTEOPE COpepHar He fojee wai or 2 g0 3.10-% m ua

P DOCTOPOHHMX HEHSBECTHRIX MHE NRKTPOINTOR.

~ [loaroToBnanch K MocraHonKe Piita 0ORIKHOBEHHO O/HOBPEMEH-

X OKCIICPHMEHTOB, A 3apaHee PacTHPan B aratosoil crynke jo-
JIBHO TYCTO TYLUE B HECKONBKMX KYTGHUCCKHX CAHTHMETPAX JeCTHII-
MPOBAHHON BOAB M Opan 0TCI0Ad NUNETKOH N0 oHok e Ha-
cros #a 10 cM® NPUroTORNIEHHEX B CTEKASHAKX YAIWENKaX PACTB0-
POB; HPH [epeMelHBanii Noayyancs caabe sameranit cepuil or-
Tenok. Korpa a npufasnan Kanumno HACTOA TYIWH K Bode, BKoTOpol
skumn Carchesium, To 0OBIKHOBEHHO Y3Ke Hepea D MHHYT BCe ocobH,
SHEO KOTOPRIX MHOTAA NPEBLIUACT COTHIO B 0AHOH Koaouun, ofpa-
FOBRBANH CBOK NEPBLIE YEPHLE BAKYOIH, 4 Yep: MHHYT
HRBY20pHET 01 a ‘0if MACCOH HepHBIX BAK)
Toro wroObl HAaGmoRaT ( \ paKyosen, ue Tpef
CHIBHEIX YEEIHUCH] aborail Apochr.
W8 mm, nHb H3pe;

HDJHOID NPERPAuiEHst far oo ORI OpIH; 2H OpHro
BAATE npenaparsl, [locie 20-MUHYTHOPO OPEDHBAHMNS

B HCNLITYEMOM PACTBOP ¢ 3

HpeAMerHoe

FIEMEHIH 10 TT0JIHO

KOHEYHO, Lo ¢

BAKY O COXp

B3 ZaTpy HeHIsT COCHNTATD,




Ounao pasmuune Mexay aelicrsres aroro pactaopd Ha-
bIt0 HEBEITHKO, 4T0 MOMET GUTH 30MEYLHO TONBKO Ha duicHpo-
HPERapaTax, C Apyrofl €1opots, THIEPTIOHHIECKIE DACTBOPH
0 Hojasasior darouutos: m 0,1m pacteope NaCl nuipysopin
BOMUBAIOTCH ¥ CMOPILMBAIOTCA, XOTA BCE eme NpoLDmBKalT
IPMAILHO PADOTATH PECHHUAMK, 4 B HEKOTOPLIX CAYYAsX i 3UXBA-
IOT TYIIG, 00pazyn uepHue sawyonn. Tawny ofpasom daro-
3 HE NPEKPAILALTCA COBEPIIEHHD ANME NPH CHALHO MOBKIIRH-
b - OM OCMOTHYECKOM JABSEHHH.
25 10 He VAAA0Ch MHe DOABNTE Cn0colHOCTh K JarouHTosy H XuMi-
WECHEM. [IeHETBHEM PasIMubLIX aHeltrpaspHuixs coseil. Tlpy onwire
Yrore poaa A Opan ofeKHOBEHHO ( TEODHE, K KOTODHIM
mbapant na 10 cM®  onny Kan : AHPOBAK-
0 Boie Tyu. [Mourk cayHany pe: T MomyMancs
cnyc i 3 ara "
HEpHBIE RaKyoin. T M oOpazoMm 5 HCIETE]
KEI, LiCl, ¢ gC NaF, N

Jr

PSL OIEITOB

Merp—n Na.Cr,0; yme

Lt o JTOT cPoK ofpasoBaTL 10

cl'rj_rmbm GBLIY HA OTpaBienHx B 37 pacTop:
HIEHG!, 110C1E PHit DicAakIB: 1 : Tylih

BAKYOMIINY, J-l" [ UTO CMEPTOHOCH

OHA M Td KE tharowros, He

nocae 20-muuyT-

oits uieToTI. /il 1 Bee comit noay




TBOPAX ()
N3t 810" -Horios,
OKCHIILHBIK, BbIH-

i, RO Heex
4. Boaninmicrao
ks, Bee s

1 00005 m NaOH+
A 0HBKHE UEDHWE

T, A0 . nonskens o (,0015 m NaOH ! T

Test v onuoll ucplof sakvosn, Miarne nnd}-::;g:;; nax:bo?um
2 u. 10M, Toavko y OLGrD HRFENTITRA FAMEHHA (10 qepuan ta-
20'm. Bea negemen; ape KOI0HHI HepeHecei i ALCTILLTH OHAHYIO
b HONTH MPHOBENHO ¥ Godbumueria undysopali  ofpasyiores
fey o, BIXTL B pactaope NoOH (recsenennon!), Tak ke iak 5 Je=
OBAHHON BOAE, BO BCCX OCTARMMNCA HCMBLBUL WHQYIODIHE Mepiie

Onur 11

G/XT. 2 4,35 m. Htryims, 2 5, 40 m, Mowtn
qoannaa widiyzopai ot credention. 2y M. E
0 MHRRE WHBYSOpHH, Miorke palo
PAZONAIOCE YepH 30
NaOH
aRe 00pasonaaine
i moae Bee g

Ha npupe;
HOHB! OK43KIRA
KOHUenTpauun {
UHTOZ CHALHO 3aM
AYEeTCH 04T HM
erpopax OH  mnysor
Opnaro 3




) 0,00008 | Yepesd @@
Torpani, pacte. B .__.__.ﬂﬂ-—

T ) rrwg‘ Yopes 40 — |
i MitiyT

Taiis 06PAZ0M ONHCANHAS CCPHA YCTAHABAMBACT LI Connnoi
JIOTHE CHASAYIMYI0 KOHUEHTPALKIO 10T PAHKHNHEX  PACTRUPOR
Tlorpanuupsit pacTsop A—MoKLY 510-% m »
0=% m.
Morpannuusii pacTBop B—memiy 810 m
10-F m.
B apyrofl cepuit onbiTOB 51 oNpPeienia HeCKoabio e¢ HHIKHL
ME@PEL U TOPPAHHMHBIX KOHIEHTPS it HCL. B5-10-% m HCI
HpasoBaICH CHibHb uepHEHE OLanoK HA PE (pas 30Ba-
¢ UEpHBIX BakyOIell Ka3aaoch yoke Hecl 3
’ ' ToibKo B 3-1
Aapdapnauie CTOPOULL, B HEKOTOPLIX «
AuH0 HoaHol cepint XoTA M npn CHABHOM epHOM QCATKE,
& [OEPARHYHRY
Takum o0pason

a Gyay aan
AfLHOE bpasoBaHHe
aom @8, snmios
I Hx ¢ Bepe-rcu(‘: i o 3 bl W [lt‘tllill‘. X
(paronarapoi . i pecis

5 pecHui, TO
OCELKL, BHANOK

0B onucanHoi




TIOABDS HTOPH OTHM TPEM CEPHSIM ONHTOR, MH MOJeM 1aTh
- MABRABROH KHCAOTH CHELYIONME HH{PH: )
OFPAaHMYHAN KOHUEHTPALM A A—Mews
0—"m 1 4-10-° m. y
lorpanununan KoHUEHTpaunuwa  B—uexiy
m u 8 10~"m.

. ¥reycuan kuenora. 100% wanedaymexan C.H 03 pasda-
JIACH  JECTHUHPOBANHOI  BOJAOH ¢ 2JCKTPONPOBOAHOCTHI
109,

OIHWY TPH CEPUIL, IIOCTABICHHBIC B pasHbie Ay (omura 41 —55).

Cepun 10/X1 npu remneparype 18°% €

Morpan. pacre. B

Hepea D MiH, BCE MEPTAL

pACTBOP YK

: 0GpasoM ypaeTcs
ONpPene uTE ML orpay sraop B, T0 B Cneayouled
CEPHH OMBITEL HAYLTEL € DOJ i |




A—nmengy
B—nenway

G yKEyCHOH n-

HHCTHO 1=
o Jus, Mos

Cepus 29/X1 upn TEMIEpATY e IB"(:

Prase e
( )

1 {HI008 Toruac

(3, (000 »
1, LA
|

» »
" L}

s Qfipa coonn e
Iponesiytor apesei o u;n?. Peemmis

0 1

{i,0001 Tonsko rmpes a m.

0,00011 40 m. E
1 yac

Tosbrovepes 14, 20 'w

»
»

19,30
14.30M.

Hepes 10 munyt norninm

B onwrax 56—65 MHpysopuH OCTABANACL B PACTHOPE OKOJO
2 CYTOIK, moctie uero HallieHs B XOPOMIEM COCTONHHH, HANOIHEHHEE

HEPHBIMH BAKY0AMH.

Cepina 1/X11 npu Temneparype 16,5°C

Olpanuoanine macyonel Pecin

Toruac

"
Morpan. : Y Tonwtko ef
pacre. AL e =

Coyera 1 .
i s

»

Opranmaauns Kagimn

HET HEPH.



- Hi pc:.'nmhn.
U BL, patinranT

1 RecTHAM-
IBANNCE HEpHNE

onnTax 84y 85 HEDYS0pUN Hatiaenm ua Apyroii jigus
HMH 083 nepHLix BAKY 081,

Cepun 26/X1 npy TeMneparype 187

YEPH. - BaK.

Ha cregyioumsiv pens 5 omsre 86 1 84 HHQYIOPHIL elile KR
B DOETAX &8 u 89 normdad, npurom B onwite 89 waiinens Ges
HEPHHIX Bayioaei
Tarcum o0 ]'J;l:i: AT MOAOUHOH  KHCJIOTh YCTAHARMMBAIOTCS:
ITorpanmunans Komueurpaums A— ay
8:10°m u 9.10-5 m.
Morpaununa KOHUEeHTpaumwn B—uexay
0% m n 12.10~% m.
nnypogaa kaeaora. 3a 0,001 m npunsar 0 2 pacrsop
Kk iaym Intaramy 8 [erp. 404) nna
THIHYPOROH i1 :
orpa i wias EHTPAUNS A—mescny
S0 mow 7.1~ m




» B 103 0 10-10-%

» 12:10-2 513,10

» 1210-2 518105

* A0 G005 | 0. 00-b e 12:10-5
104105 & 11.10=

3 BHUNEHPUBEACHHOTD CONMOCTABICHIS MOMHO  SAIHOMHTE,

/ AcHCcTBHE BCeX HCCAEJOBAHHEX PDACTBO-

POB KHCAOT ODHPELERAALTCA KOAUYECTBOM

ODOMAHBX BOLOPOAHLX HOHOB B PACTBOpE.

K KAK MOMHO PHHSNTL uTo pacteops HCL, conep-

e Menee uem 10~ rpammosekya Ha | JuTp. NPAKTHUECKH

PILEHHO JAMCCOUMHPOBUHBY, To uuipn, wacaommecn HCL,

OFKHD TPHHATE COOTBETCTBYIOMMMY KOHUEHTPALH  CHONDAHLIX

Houoe. [laseresin ki i

IBOJALHO BRICOKOH KOHC i

HOHATL, Y10 N0 CPABHEHHIO € OAHONCHOBHO ]

p’ac’ruupht IABCNCBON  KHCAOTHL L2101 € peayiibTdr, KdK

% pasa o (e M iapusie pacteopyt HCL Bee

AOTCA OJHOOCHOBHBIMH,

Peciiid

€T, 4T0, BANP., &
e C IH

an schwachon




(sepHEE poxyoned, nownw
K. Bes nosepx-

HOCTIE ¥ CTe-

OBITES MATHOH 0

Jisoniee (harounTos ack-
JICTBHE MBDMONEKYIAD-
KOHLEHTpd-

m; morpamnuy-

=8 m oy 9107 m.

i pesKoit AnoBHTOCTH

116 | 0,01 m |0,000005 m | S

17 | 0,01 m| 0,000 008 &,
118 [ 0200 m|0/o0001 m e z
118 | 0,01 m|0:000012 m ®
4,58
..I.
"=
+

120 | 001 m| 000003 m .
120 | 0,01 m|0,0000 m | 4,36 | @ .
122 | 0,00 m|0,0003 415 o

|
|
123 | 0,009 m 0,001 m | 4,00
124 | 0,005 m 0,005 m | 3,70 Hepea 1 4, norklian

Horpau. pacre. B

‘Takum aDpasom sicHo, uTo AnosuToE Aelictoue AlLCl, onpercas-

eTcA nBﬁCTBII.TE.‘]hHD HANHUHOCTLIO CBODOAHMX BOLOPOJHLIX HOHOB,
--ocauﬁomamuuixca B JlaHHOM cliyuae &-’IEII‘UII.E[]J}! AHCCOUHALHK

BOJABLM 00DAS0BAHKI0 CAA00 AMCConnpyIouHxes Moaekyn AL(OH),.
[lorpasuwdnbti pacrsop A—coaepxur 102%m
H-soxo, norpanuuyyuii pacrsop, B—mprGan-
auTeannno 107'H, coBepumieHno TaK e, KaK Npu AeicTBHM
KHCIIOT.

To ofcrosrenccrso, uto pacrsopst AlCl; owazuiBaloTca elde
Bojee sAOBHTHIMM, YEM B3oMoneRyIHpHEE pacteopst HCL, naxo-
JHT npocroe obbHCHEN ) TIPH JIHCCOLMALIMY BRI Ha

Kaxayo monexyay ALCl oceolomaaercs npu 1 BHOM pa3-

BEfleHHy pacTeapa 1o 6 HoeoB H; nipi Gosiee BHICOKHX KOHLEHTPA-
HHAX—MEeHee.
[Ipy cpaBHennH pPeayiasTaTos MociaeiHel W npeiblly
0 ICHBIM, YT AlopHToe AeiicThie Al
TEOPY

ACTHOD, B

NaCh w 0,0000
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0 HPEIBAPHTENLHOTO ONBITA CACAYET, WTO JUMONHO-
i HaTpuil 1 anecy, cak B onbTax M. t'hmr.i;pé-. ABIAETEH 110~
OAAHEN NPOTHB Jelicrens Kucaor., T
OBEPUIEHHO TaluM ke obpasom Mue yiajioch OfeaBpeiHTL
apiednes NaH Co0, n Gonee kpemoe pacteopu C,H.0,,
HYEM § KOHCTATHPOBAN o0pasoBanue YePHEX BAKYOneH B Cie-
HMX  emecax (Ones 141 —146), :

DT 1412 0,00025 m CH,0, + 0,00 m NitgHL .05
H2:0,000 m CiH,0, - 0,01 m NagH.C0;
H3:0,00  m CyHL0, Ny HyC,0,
M4 0,085 m CH0, +

m

m A |

BHEICK
BABHHIO HI 1ILHO
padoTay uHe pecHHUAMK 1 i Mep 1 1
B anbiTe 146 G ¢ HEl TG MEJIKHE YEPHEIE BAICY 0/

B HHPYS0PHAX TPH CHALHOM Yep JCALKE HA PECHULIAX: OMCBHAHO
JATOT PACTBOD JIEjHAN CHULY MOrPAHHUHBIMH

147) aameueny eue GoabLURAR HEA0eTa93
02 m C,H,0,+

u itHL]:ysuprt:: i

Yrobkt onp
HHMO IpuGasiTh

MK CepHH ONBITO




Bl ONIE/Ie.INTh NIy TPOTHBOSHOrD neicrenn i
X _178—170 Obido onpeneseno npn nomowm san
JOMETPA CONCPIANHE BOAOPOAHEX HOHOB B p: crBop:

Cepun o 6/111 npr Temneparype 17,5°C

|
N Padseagiine DOpeana- | pecyg.

OnWrs | HE + NagH,€.0, L s
BaRYoaen

T :
170 | 0,005 | 0,005 \

Morpausus, pacra. .-l;_.._.f_ —
| 171 |0,0084 m|0,0046 m
’ 172 | 0,005 m | 030044

4 |U J'(

Morpanusu, pacre, B ‘

Tm|0,0034d m| 3,02 Yepea 1
| nprnd.

Onwrer 178 — 18: . 412) BUACHAKT, UTO JHMOHHOKMCABLIH
HATPMIT ABNACTCS. HPOTHBOALMEM M NPOTHR JHMMOMHON KHCIOTEL
Bnarogaps ABYM mocrennum \ ONMBITOB HPHUHHA TIPOTH-
Heé B (-
Yepes HeckoJILID
M. orHim DABACHHE JIHMOHHOICHCIIOr
PABHOBECHA HoHOB I
"OT)‘ MojcHD obes- BOLOPORHEE HOHEL CB ;
-a'aH‘c.O'; TAKHM HAGTCA CoBepLIEH ¢ 113 Y L{Hs BO:
olisitel 166— 169} i sbie CAeabl $1A0BY




Gﬂoﬂcru'xechou
crcoit cnocod

190 | 0 ]
190 | 0,00252 m D%‘fﬁ}:_ 4,50
1921 0,00258 m 0002 m |

193 00026111 00074 m | 4,00 \ o
184 | 00025 m 00072 m | 3099 | Bee
195 | 0j003 m 0007 m | q.effw"%"ﬂﬂ:.

Cepust 4—5/111 nipn Temneparype 17—18° ¢

Pageepeitie | Dfipazons- [ Pu =

Ne
onwTn HCl + "NasHPO; | PH | Hue nmy-l

onefi

0,075 .m
U,00074 m|

0 'nuﬂuq m
forpanuy, pacre. B—— =

0, 00068 m
0, 00068 m

B obeux nuwl' HUX cepuax olpaulaer Ha cebs BHMMaHMe T4
'!'U‘IHDC'IT,, t. hu‘ i llpir\mm 5 1uau,'lms.'1 QOTHOIUEHME
b onpeje-

ﬂeﬂﬂym LI:rH't;tn'!m II'!P.CI\}'m p E\I.llilu —lalL JIEHME O
Hie fiar a. Ho onpeaeneine KMCanT-
1 43 HA ITH Y3KHE NPelelisl HaMEHEHHS
KOHUEHTPALKT 1 1Ay EHEHHE B ykanuy H-HoHOB oOT




b : el
» e peaynbraTom.
mafum; & 0,0025 m He)
JUELO [, OLHAKO Nephix pa YOAeR ye ne ofipasyir,

K coxasnenio, p Bunnagipanie 5 He’mor anj];:::ummofg;:gg-

: OHOB B TOARHENEHHON MOpCHoii Boje, 1 HpHYmHa ce nelfrpa-
AOIIErG. ReHCTBMA 1st mens OCTAAACh HeBLIACHEeHHOH. [To
BEPOATHOCTH, 31eCH HIPAKIT poim RApGOHaTH MOpCKo Bon
btif uﬁme:g € Boanyxom. He nogaesr COMHEHMIO, YT0 ¢lto-

ETh MOPCKOIT Boawt HeliTpamuaoparr, KUCTOTEL HFPALT B 3icHaimt
HX OPrdHHEMOB ne MEHee Bamuy

10 ponb, uem Takas e
0BHOCTD Kpowi,  obuapyikennan Y PASTHUHBIX  RHBOTHMX
TAOKE  OnbiTe §—12),

7. 3akmouenne

B pesynsrate onucamunx peme IKCOLPUMEHTOR 51 cunTHID
AHOBJIEHHEIM, YT Nogasneime harouuroza y  Carchesium
SIBARETEA NARHEM ofipazon dynicuneli » JAHBIX Homon. Tlpen-
CTABSARIIEACS CTIEPBOrO. BICNSANA BEPOATHLIM BAHANe HABLCTHRIN
KATHOHOB M AHUOHOR, v XHMHUECIOMY TIpO-
i AHCCOLMALIMH BOARL.

o crnocofa nofasuTe

pAPOLIHTO3, He yiusan Kkap
i H-31 OH-nolron. 1p » QUMM BOROPD
BIX HOHOB okono J0—45m AMENANTCSH Meprue
AeHCTBHA KHCAOTH: YepHMHE ocagok
qT0 M B MOp- Hununax.Mpu cowuen Tpauwn 10*m Ho Opa-
Lt OBAHHE Y epH B X BAakKyonei
y a (arowt- . ¥
ﬂﬁ.gﬁ:’;"?; gﬂruﬂ:- B oanoit iz npesamx pator
' pag Goaswe HEL ' - e
A £ npo-
.}TaKBH.llT ;egaﬂg;. PadeHnIMI e
(4] p::-l::lx«llsmue con, PEiOrD  MoCKouCKoro




ADJIHOE TeDPETHie-
JHOB. Ha (harouiTos
ECTHOI KaHUEHTPA-

ATHMOMY HEMEHCHID,
 hanco-xummneckuli

e

o e

MIIEHbEHE

0H08, 1o Gostuwelf yacry piyry Vi
VIO BHEUINIDIO hopay ke torsa, KOPAA enofionme
CHBLB DpOTONmISME. Oreioga Mossro ARKAMWTE, 4T0 TEneps
AKYOIH QLT Ve BepANii .\\Emt':pauuii, SHICTHUHOCT L IKaT0 pail
CT JHHIICOMY COILePRtHMOM Y Bakyonel npuusrs (iopmy iipa;
OATENBCTBO ALAET BecuMa BEDOATHEM, 4T npK ftelicrimy
HOB AelicTsirenuing unmagyer THEPABI KOAROWANKIT Cceler
EPXHOCTHOM Cltae BAYOIel, npespamamniepen pa FHAPO-
B riiposenr,
- MD}RHO AOCTABNTL Takoll NpaKTiveciuit BOMPOC: Namwr 1 gam
! OBANIA HAA NEHCTBIEN BOABPOLHNX HONHOR
Carehesium cpeictso ynpasanm, i TOZ0M,. M0, NpoIIBD;

a1y
Bas WAH ocnabans ero. ODIEH (lopMe \TRepKAATL 9TO
2 j|

e mory. Boa Hee
APYTHE npRURHbL 1esE dharowuy HO 110CK:
AKOMHTLCA © ATHM, 140 CHX Top oci: HE (iar
SNPEse Beero hyucimelt H- (pee OH-) nonos, B orom cmul-
g, 4Tofibl BO I I CHIHTE Ba1ep B LaHHON
peiae darous pi

ocabiom  Helirpa;
CIOPG HIAN JTHMOHHOK S :
} CTOPOH
yme L TOOBKO K CYBOHKR
ACKOMBED N PHMEHHMO T !
BCsTe aroro chosa, m

AL e




1 o >
: ! KT0pa, Koropedi
_ YBemERue coepucans g Kposit taro wyg BHOFO
- AOJDKHO Boabysaats pee OIHOPOIRNe Sliiecropat opra-
KOTOPBIE Ha 9TOT Fopamoy pearupysor, Npu aroum aifdeiTopu
X POILOE MoryT HO-pasiomy pearnposars g QIAMH I TOT ke
H. 3aK0N sice nan HHSECon, Napakrepnuil pom HePBHGD
IVACIEHHH, MOET o we DacnpoeTpansTLeH Ha FOpPMOHAN LG
VRIEHHE. Yo kacaetcs  mosG Hreael  rpernero pyga—
HAHEIX 5108 1 Apexcle neero SAKAN0NL0B, TO XOTA MHDD
£00pano mo sTomy BOOPOCY MHOIO IKenepuMEHTA ThHIx NaHHKLEX,
HO B BacToslleM AvKhane, nocpaierton Ec'rr:a:'rncuuu.uy q:n:nm:m-
LOMY Bo3hyuulennio UPYERTOpHEIX OpravoB, g e Byny Kacars-

ITUX AKenepuUMenTOs.

PHET (Nernst) p I
JEUCIITO PHOM KOHLE ;
: Flepsrn  ofsexrom Momx ey
BXROCTC ON0BACTHKA Aaryis
Hecael0Bani  BEHO HA JanHOK ApyTis
e Heslhasi Bu- " HBIX  nepenvuax
UMEHHO HEOpraHi-

BHI3LIBAET
W omuny ocHopEbe $a
KARTOK B welwysx

* liney (Spacth) s p

MEIIYH KOCTHCTON PR

pn_lazkl T, Hame-
enT. Guoaornie, o




i KneTiu Kapacs,

L, SUHATOr0 LeHTPOCoMOH,

[ DTH BIRCTHYECKNE
& COBIHITeNBHOTRAN-
} H3MEHTIOT CHOEH

KO nOTEeRAIL
yX coprog: 1)npo-
i AKTONAAIMA—
ek T pHIcHBa
FAMOHEH AN -
TPanya A cian
OBEPXHOCTHOI 1KHHD-
SABHIKEHITE Tpanys,
HPHCMEPTHRINIL HA
nHrMenTa He
SAPAM MHOL X iy
iTam  cReseTHore
' riiofl

maphotipa; s
TOHHO TOHKHE mmympm'e?nn?m e
| UNMHE  CKONETHHIX  BOAOKOH  ACPIRUBAIOTCR  chauma
HEPNHOCTS KHHOTLNAAMB,  0ALBEIOLIel WAPOOHpatHYI.
HTPOBAHHON SHAONAAIML, §E3 COMHEHUS MOHLILE, oM Ta-
0T OOEHX KIHONIAEMATHYECKIE N6H0K IRCHAHCHPOBANND-
‘Mmeaanofiopa. Bee xumpuec BOZACHCTENS, BEAVINHE K NOBE-
HEIO TTODEPXHOCTHOIO HATSOKEHMSA  KHHOTIA3ML,  NOTKHE. Bh-
KOHTPAKUHIO; Bee Boafellcrnun, neiymue i
| el ACHCTHHA, BUIYIIHE K OoHBHeHun
Aanuusii pagy npeas
HTHMANEHBN OCMOTHY

0,066 m
L 0.2 m

APOCTHHKORONO
Pitrrepa s Jloi

api pasb

OTPOCTII o ] ; I AN, [ Tpolece
i 0

AFTIHTHHHPY

Baeten DpoyHoR

C MeHee 3H:

pacTEOpa. jec

COCMOTH e
CAKCHAHEHIO M,

B uporus
HeHTpauuil or







eaanodopos,
Norbeni (Hog-
op ous

i
3y OAHAKO, HeBep-
Y amduoinii
bHYID SKCHAHCHIO,
HEH 071 101D,
AAMHOM 1ML
i ﬁfﬁﬂﬂdﬂ O MHITPO-
JENoUKe sannel
EMA 0T Bpemenn
- JISCYIUH BRI

HHBEKIHN T0/10-

ACTBOPR. K
COHTPArHPYIoT,

BOPHT 33 COBEPWIEHHO. pasTAuMy

2l : e ?lq‘?i
CAdDYI0 n Mednennyio, He
. Hi Menang MW Peaiio. oT/MiAeTes or Hx A
B MeaaHobope Kapacs, V A K-uonw nogotno Na-
JHEM BUISBIBAIOT HE ROHTRARUNIO, 1) Y Puil, a8 SKCHaHCHID Me-
OB, ABJIAACL ﬂl{TﬂT‘BHIEC‘I‘aMII CG—II{JH.‘!M.

A HABECTHO, B Kowe anditnii Meanadiops 1 aciizodiop

- HAXOATCH OOBITHD B TPOTHHONDI0M M L 1305 KoT i Mesanohopht

KOUTPACHPOBan, Jelkodioph & axena 1, H HAoBopor. D70 1
ABTCSH, KGRI YIRASA1A MI010 Pt afinios it AT,
T B OKCANAT—AaHHOML!, BREhing HCHIo Menanodio-
POBy AEIOT KOHTparimio el Catsimli Ha T B oapyrie
HPOHEBOAUT 11POTHBONOI0Y
Bisainne kationor ¥ ansonos
XBOCTA [0J0BACTHI
HPOHUKHOBENHE PacTBOpnE
PABAO MEANCHHEE, uewm ue
Hns ofbacueniy 3, 116 o1 p
AgiietBUe 1 i H PG, HeoOXOmIMD Ol
HOAYIMTE, 1KOAHYCCTREHL I
Karnanon. [lo
uem y puib: 5 wzomm
MHCE MOWET DuTh pazi
peaynsrar : [ ITYHTPRHOM 1k
21 dCCo .
p e oaHoro oo
COJTEBOTD
€ Mancima;
TAKHX CepHil ¢ |
HO B oojanux i g
APOMEIYTIH BPEeMeHH ONpEsi; STENeHh KOHTPaK
HoopoB Ha 07 THKOB ¢ HCOCTAHOBHE
Obpautenien. dch
O(monuasn senancy




PASHPAHHMOCTH
PBIMH 5 padoran
CTUHIMN Npom-

KEK A ToAKyR
HEKe MIHOTOKAETOY-
 YETAHOBACHHBIM,
M HepBHoil ci-

b HETIOCPEACTBEHHbM
HHOH TLAABRIIOBOM

I W0phl. Xpomara-

HAAK KYCOUKH

APkI OCTABIANCH B Clio-
OMKH CTAaKORH-

MOKHO GELTO YORAMTLCA,
AUEHHON KoHTPCiIY;
KEANTODOPLL 1Y LCH-
MaAKCHMATBHON dKenan-
! 0AATL, KaK Ky-
manucs. $ oy

IHE HAYMIACH Yiipa-
BEIMH  PACTHOPAMH.

{ ML fLRE HOpIH—

0B Na u K B roil

poATHEE Aony : 1

< CHT!
EMHO e, Hem B mMapeko :
A OREBICHHIA  NyAbeauns peex Meaasopop
JiX € Elie Goiee NOBKILEHIMM COREDAANMER Gipn
KaTHOHOE Bee KYCOURK Gricrpo CBETIEIOT, W nce xpam‘aruﬁcpu
1O KOMTpaKuum, B polomKe-
IEPEROCHTL Ky COMKM MaasuuKa
H3 0 APYEYIO 1 yike wepes [—2 MHHYTE OHM NPUHH-
AQI0T TOT By, KOTOPKI Xapawrepen gna AaHHOR cumecn.

KL PUMEHTA N1 MOAET CHMTATHES YCTaHoRALHHOMH HHHepBa-
WA Xpomarotopos TONOBOHOrHX ABYMA PAAAMH HEDBOR: BO3GYaNTE-
JAME B YTHeTaTensmn, Boamoskno, uro OAHH 13 HuX AeHernyioT
B KHHOILTAIMY camux XpOMATODOpOR, Kaw B NHEMCHTHLIX KNeT-
X pLD, BLBMBAR WX KKoHT: LD, @ Apyrie soabymaaor
MYCKYIBHLE RoflokHa PacTAriBaloume xposaroopst. Beero pe-

p

HOTHX MOJLI0CI

¢ ITOBLILIR
UBY LA <

IEHHOMIA3MA Teq 3 ATOMopoR 0T MOBLILIEHE HUEHTPa-
OHH  Gusancur T 0K pamaeres, ¢ lanoopi
AMbUOMHE, a nyex ¢ ) ] M a i
Mpn Tex j ,

HEHNE 1 0if 1 HoHHOI B

B ONLITAX ¢ cenuamn

FRAHE scpin

AHEELIN 1o

PYETCR necko

a0

PO mmoretm e




LIsany’ Pa-
BLIGLIBAET

L HERTTES
Ol Feeseabl,

HUMX  Jiesnes,
YeHIE pasipa-
O CJIHHDIE

t “HOHOE 10 2—10% 10
{10, HAAGOAEE CHALHUM I 1T SKe BRENS LATENL-
AHUTENL CNOHHBIX KaeToi. Flp nponyesanun wepea
naoposatHol Wenean GHIHOAOrIMECKIrD eoesors: pa-
1 C NMOBLIEHHBIM CONSPIANHEM KAAbLHA MOMHO THATH
Y HACAME M CoDpaTh ee 10 10 cu® i fionee, npitien Koscicren-
‘CHMOHLI ABMALTCH JLOCTATOMHO BASKof. I'lasu;m.unmy, 1pH pas-
AMERIN HEpBa Ha ()] IPHOM KOHILE BRIAENSETCS A0CTATOIHGE
KOIHIECTRO. HoHOB Ca, TOOL BH3BATL pe3Kne YBEANNEHHE CINOHO-
EACHI, HO 32TeM KOHLEHTRAUMA MyTem oiMens BRIPARITHBAETCH
| nHelfuee CHMHOOTARACHME oCTANGRNMBARTCH. A [ipK 1rpos
BAHMK JKenes pacTat € NoBLITmeH b M 'Ca_ mhi
HIETOK, TDKA 10—
HenamMenyol  Bokpyr
AETOK.
Uro Ca-moun

JKJTETINH, 4 He ve

onEToM 1-pa H

nBoii col

crofiena o
3 3

Topnim I 7 N ; B inano
PacTEOpE o > ar I RERELS
HHE CAUOHE y
TOBHIHMO

Takum ob|
O OTHOLIEHHIO I

“MH phIOLI, 3K

wWmocTy, K
3a o
BOIY 3y
CRUHKK 10JL RIS HOHREIX




K NOBLILeHI

T aguperToproro
IETKH, Tloss-
TOPHOFO OPram,
TBEHHD HameHan
HOHTPAHH;
HHECKHM pacTae-
HOMCHO, o/,

Maiami Ca urpast
0 Oonee BeposiTio,
HTObE AciicraenaTh
110 aifipercropuoi
CHEHNEM (Hsiio-
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OMY, @ CITepMiti
amua ¢ Y-xpomoco-
MOCOM, HeoDXoH-
ETHYECKOrO Aliua,

KOMMmIercos npu

A HCKIOHTE RO

66 PESyIILTIT Hony-

0 HATIPABHTENLHITD

) JeAeHHA, 3aMensl
eKed Y-xpomocomoil
JKHAATL HE [IpHKO-
APTEHOTEHEsE [O3-
npeagnenys mond, Ha-
SeTBHIT A paspisd-

WA Monos [py napre-
: it
JEAEAACTES NPOraMHD
B—¢ X-xpoMocomol

MHO BBIAWBATH Nepepacnpegenenme noaa,

~ uTO, DOBHIMMOMY, BO3MOsHO ¥ DTy

L [Tarim pﬁpasom, 3xcnepsmemamp, AHENAOWMHT Beeneny vpii-
> Npobnemoil uekycersenoro BLISLIBAHNS TIAPTEHOreHeaa, Jlon-
B RACHIEHHTD DAL OTACABHLIX HEJABHCHMBEIX JIpyT OT 1pyr 0
L. Axrumuposanme HEOILIOAUTEOPEHHOrD  Sifiua 1
B OTCYTCTBHH cnepmus.
] 2. Yasoewne uncna XPOMOCOM NYTEM COHTHA ABYX XPoMocom-
HELX KOMDACKCOB, 00pasosapmmxen HPH [HEPBOM.  jleieHIn.

. Camsinne opouyra "0 TOPFAKA €O BYOPRIM HAN  (EpPREM
HANPABKTCALHBM TeALUAMH, HAH Tpi NOAHOM YCTPAHEHHN PERYK-
HOHHOID  Je1e HH5T.

4. Meraramuoe nepepacnpenene

ﬂpiﬂ:'.l'_vrluﬂ 1ETOM TEK U FOIE I HBYUEHHI0 Npobaesbl HOKYC-

§ (OTNpsiiia, 5 Ha Nepekit

JEHHBIX 33,144, BRAOUME CHOLA 1 e00p HHTO KO0 MaTep f
HOTOPEIE nogsonnst Gw B Gauy Y NPHETVIIHT L
K OCYIIECTRACHHIO M LOCAEAYIONNY 32

2, TlocTaHOBKA NPOGAEMBI HCKYCCTBEHHOO AKTHEHpPOBAHHA
HEONA0A0TBOPEHHOrD Ailua

MBIH Opranuam, TEY U
aTOFD Oprasqs BHELIHHE
Hitio e ofn © ofBLHn

HHEM B NI
OcHosuoi 3 i
Pazgpascenne




1APTeHOTEHES UTHO-
i OOACTH BhICTY-
e A AL To-
'PHLIC BOZACH-

B TErIyio By},

{ PHAS KiCT0-
| qACTh HEOIIN0-
dneferanit Haui-

Fhd paHHes PAIEBHTIS, B peLKmx W
ABYIOTCA SUPOALINE 1T BRIXOAAT M pm:m,l xoru%;z{e o -55?:?&‘
MACTH He jiusHCcrlocofi, TOALKO 92 caMoe nocaeanee Bpews
ANOHCKOMY goonory Xapyrapo Cato? yaatocs NOay HTh: yTeM
MCKYCCTBEHHOI  0DPAfoTIcn  HEeOMIONOTROPEHIMY it CoNsion
KHCAOTON HEIOTOPOE KONMUECTRO JKUBKX HepReli 1 pASHHONKAID:
apxen Gadover. OLhako 11 TOUHEX YRAZANNI 19 CO0I0 MCTOAIY,
IHPPOBATO MATEPHAAA [0 TIOBLILENHI0 HPOLEITA CLTECTBEHHOTD

@PTEHOIRHESA ABTOP B OT0M CTATHE He NPHBOLNT, B Y uHTaTeA
HE COINACTCH YBEPEHHOCTH, WTO aBTOP HMEJ Aen0 jeHeTRuTenbHo
& MCKYCCTREHHGIM, & HE € CAYYAHHAIM ECTECTHEHHEIM TTAPTEHOrEHe-
30M, MOK OULITH GLAN yiKe AHAUNTEALHO NPHABENYTE BUEPEL;
Koraa A npountan crarkio Caro.

; Qanako uies 0 BOBMOHCHOCTH HCKYCCTBEHHOTO BLIAbIBLHHR
TAPTEHOTEHEAd, OCTAHOBHBILANCA B CROEM PASBITHH HA HAGPAHHOM
TEPEOM OO beKTE—TYT0BOM WETKONPALE, —MOgy AL lakueiimes
H OUeHb HHTCPECHOE PA3B
Ha aligax ur

ABHBAIOTCH TIAPTEHO
CITOGRHYI M
S Mope

e
BPRWIAWTCA B MHCTYIO HOpMaJ MOPEKYID B
Bee Dez HerMoueHHs HauiHal

EM. Nussbaum,A
B Harutara $




He jocTHracies
MOPCIOI Bole.
i KaIeTKOj

MEMCET BHISHBATH

X FKHBOTHHX:

aet (Asterias)

&1 felicTRUTE,-

S OAMLL AHHEMN,
TIEPEHOCA HEOHJID-
M, MO HE JuiA AN

OTEHES AHI [103RO-

arthénogenese naturelle

Tosbaumuar),
HUHECKOTD 3

L3CE OMHCAHHRIE METOK! AKTHBHPOBAHMS HPHMENSANCE K HEOIT
EBOPEHHLIM AN, KOTOPHE GTIIAAMBAITCS COMKAMH & HEpyK-
CpERY M JOCTYIHLL [UIA SKCHEPUMEHTANLHOID BOZACHCTEMA,
3 OWHBOTHERIX, NPEACTARAAMUINX HHTEPEC IR JKMBOTHOBO/A,
 OTHOCATCHA TYTOBMIH weAkonpsy w nvend, pwbbi 1 OTHUSL.
Heommo10TBOPERHEE fila MACKOMHTAIOMNX TOMANIHIX HHEOTHHX
BLOCTYTHEL 18 nojofnux Boaneficreni, Onnako He HCKTI04EHA
SMOMCHOCTE W 3eCh HAMETHTL NYTH SKCHEPHMEHTANLHOLD KTH-
[poBanns, Deprouri! noxasanw, uro moapepras CroepMy cana-
AHADLL MOCTATOUHD CHILHOMY, OAHAKO He YOHBAIOWEMY ACHCTRID
AMAHALHH  DANKHA ¥ OCEMEHHS ATHMH CREPMUAMM AU TPHTOHI,
MOZICHO MOAYHHTE HOPMAALHD PASBHBANMHXCHA JHYHMHOK TPHTOHE,
ROTOpLE 0DAAAAIOT WCKNOMATENLHD MATEPHHCKANH TPUZHAKAMH.
CHEPMHH CanaManipsl, Nonanan B ALA TPUTOHA, AKTHBHPYIOT X,
HO S2pa CNEPMATO301L108, HEMOPUEHHEIE SMaHalNeli pains, He 1pi-
HUMAIOT YuacTil B passiTun sifua, u nocneiues | THETO MAapTe-
Horederidecikn. Ilpn coBpemennoli  Bhice pasauTol  TENHHUKE
HEKYCCTECHHOTO OCEMEHEHNA ¥ MASKONWTAWWINX MHUBOTHRIX CAC10-
Bano Obr HCnpohoBaTe 9ToT MeToL. Briosine BoaMoykHO, 9TO YIACTCA
HAHTI TaKyio oapoRKY 00ayuenns cnepMer Gapand, npi KOTOPOil

CHEPMHY, COXPAHAA CBOW BIAHOCTE, MOTYT AuTHBHDPOEATH

Affa Koaw 1K na pasgiTHIO. B 2ToM €y

5i H HE BIOJAHE HOPMAJb-

J. Devitaz,

EN. M. Kulagin,

a-F, B 111 0n, Arch,
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numr Ipyzann
AHAHPOBATHOL
. I, Cagosuit-

. B Mockee:

3 Tuipanceroro
OHBIM VP eHie-
o LEeHHO 477
BCTpETHIA AGUIA

2
| Hatan pabory ¢ TOTETHE NPHMERHTE K ANLAM WenKoBnYHoro
TE METOUbl, KOTOPKE DBIIH BUDAGOTAHBL NPEIKEHIMI HCClE0-
HIAMH LT AICTHBHIMGE SIHLL,  Pa3BMBAONNXCA B Boe. (ueil
| GUHADYHOLIACL HENPUIOAHOCTh STHX  METOADB 37 IpeHy
IKOBHYHOND MEpBd. 3ieck ailuo oxpyMEHo mADTHON ¢ 0paynoi
EDYMHHOMIEO CocTana, NPENSTeTaY el 00MEHY BOAL H PaCT-
BOPEHHKIX B Heit newecrn. [Lna meéineudoro ofMena OCTARTES ML
MHICpOTHAE W TOHUARIEe Topst ofoJ0UKY, JANOJMHEHHBIE, MNOBH-
AMMOMY, KakHMU-TO OPOAYKTAME BRICIEHHS npotoniazuel. Hu
ACCTHIANPOBAHHAN BOLY, HH CHALHO KOHUCHTPHPOBAHHLIE CONERLIE
PACTBOPLI HE OKASLIBAIOT BMAMMOrO JAeHcTeust Ha alua Tyrosoro
HIBAKOTPALA KAK HEONAONOTBOPEHHBE, TAK W oN/0I0TBOPEHHBIE,
H HHYEM He 0T/IHUAKTC IBEILIE PH3HOMOTHYECKOTD
pacTBopa. Jectunnuposaknoi {1 BOAOH MOKHO
NPOMBIBATE O OPEHHYIO T'PEHY HE Hapyilas 1pa-
BHALHOrO BhIXOLA W pageTHA depBel, DT0T METOL HPOMBIBKH
rpeHsl [PUMENAETCS 1IHPOKO B MPOMBILJIEHHOM IIEIKOBOACTHE.
HanGoaee npoctam 3 oM (eHMA, 408 KOTOpOTD
CROpayna s He HPeACTANACT TPYIHO NPEOIOIHMOIO TPErsT-
CTBHS, ARMAETCH NOBGL : TEMOEPATYPH, [P NOMOLH KOTOP!
JeIKG yaaeT b HC BeHHB Mapre HEA Y MOPCK)
ARE3L. DTOT METO/L M HA IWEJKOBHYHOM YEpBE Aan ]
PUTEALHBIE P -
B pane onwite
Hie 1—30 sy

-BHC)?UIIIBN Tk




L EHHOCTH B KTAAKAX, MoBeprag-
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CHoTOR He anam
SeTOHe o] (0 pacTBopHMa &
0 ynorpe I PAIBLACHHON 1AM B oueHb caboil
CHTPULIE. HEPASBEALHIAN DAICPHAROBAA KHCADTY JeHCTBYET
14 ryGHTeNbH0. Voke npi MUHYTHOM BoafeHcruith (temnep
! ORONG 257 C) i xepomei npoMsBKe BOL0I Wi PHHIEPDBCICHM
PACTEOPOM BCE HEOIIOAOTROPEHHLIC AHLA Hepes HecKOpKD mHed
BICHIRAIOT. Z0-cerynanoe npelbBanue B HepasdamieHuol KHeo-
TE MEHEE IHDEALHO; HA O-if 1eHb CCHIXAHMHE sMIL e HEe 3aMETHO
KO0 25 Y, HX THEMEHTHPOBANG, HO K ABALHATOMY AHIO BCE OHI
pieexator. C apyroll evoponst, Savskui K Hatennennony 0,1 m
PACTEOP BaJACPHUHOBOH KHCAOTH HHKAKOTO NEHCTEHA HA HEONNO-
MOTBOPERHEIE AlIE HE OKASKIBAET: IPOUEHT HAMMHAIOLIMX B HEKOTO-
i_l AHE He npenki-
X S, B ROHTPUILHBIX HEAKTH-
PHPUBAHHBIX KAAAKAX TOH JKE CUMKM. .
YreycHas Kue YHTALTCH OCO 0 KO NPOHAKRIomEH
MEpE3 KAeTounnie 06070UKH, H i & DICTBOPBI €¢ CUMTd-
WTCS YCIOPITEIAMI T 7160 Y AHKOCTEH,
Oauaio 1o o 1 1 ¢
JREHHE Tpebyer
MOPYT DBITH SICHLL
npr 25° C, Ho o710 He npen
(0 100°
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peit ua

i B oipon onse (18) npefin-

HHOH AN0HCKOM B 20COMOTHOM COKPTE UPH

oK. 25° € 8 veuewpe 10—25 Mum. ne

’ EHHLIM SRUAM DATENBATLEA; BRILLI0 004TH

BINIEOB, KOTOPHE G BLKOPMACHN M A7 KOKOHAL.

508 NpefLBanne 8 alcomoTHOM CIHPTY ONIOAOTEOPEHHBIX

KO/, NpeiBApHTEaLbHD nposeiennnx 10 MuH. uepes Bogy,
Py 10 477, Tacke e ocranospno passuris. Heonnoaorso-
hie afina Ackonk (0ko:o 105) Gonee uyBCTRHTEILIE M THORYT
CBRAITes) nocne 10 mui. npednsayys s coupry 967 v 70° npn
MHaTHOl Temnepatype. Ho cmupr 33° B Tevenne 10 mum. npu
-gaﬂ ATHOH TeMiiepatype He YOHBAET HEOMJICAOTBOPEHHBIX HHL,
) THBHPYET HX: Ha -1 1eHE 12 |04 BRATHX 417 ONbTa s (4 K131~
JibICO 8 I OKA3AHCEH CCOXIMMHER, & DeTanbume 96 moay-
ICMEHTHY 0foaauky (Cepas 0Kpackd)—passiTHe DLTd-
HAOCH Ha Adanayse. B ouwre 65 Gonsluoe KOAHYECTBO HEOLIO-
TROPEHHEIX AMIL ACKOJIM M KYTAMCCKOH  GHBOALTHHHOR {733)
] KIAN0K Moasepragoch cHadana 10 Mun. Harpesannio B Bole
SHTeNLHONO 47°, a zarem MpOBOAMINCE Yep ‘ CHMPT B TeveHHe 10—60
OTIPHATHEL (11 MM, NpH KOMBATHON TeMneparype. Ha nessarutit geas X0 Anm
HEHT 1HEMEH- ~ ORASHANCE  MHUMEHTHPOBAHHBME 1 OCTHHOBHAHCE B 4
i 1 BUBATECA (473), MM ccoxi
}). Jawe npn MacoBoMm elicrenn 96° cnupra, Korad
) st 0coDEHRO BLICO
popannLiMy.  Harpesanpe 10 -
7y B Tenenne 10 Mun. ¢ nocaely é 0ff B CIMPTY
ATHOR TEMTEPHTY 1¢ 10—60 mun.
{0 AKTHBALHID HEDNJIOA0TB0PEHHEIX
58 1154).
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H IOAYTHI AKTHBHPO- CycTs Heg
HpoLenTe ciyuaes. B jlHanayze sy o
SPEIHCH BOADPOAZ, TEMITE !
ABBIBAIOTCH AKTHRN- topa ¢ ACTHEND QIO TROPEHHBE
€ HUAKan TeMITEpaTYPA HOHO, NTO 91801 HMEET M
"PEBAHME B TUMCHHE : e Y HBALLMS
IBOI COMI TIPH TeMME- ¢ 38 XUMIECK,
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cpasy, Ho | siito
arpeToM pacr-
13, T, €. gelicrex-

ALHIO B 7KHIKO-
. Hoy weun
PhIE 0T BHEE

MEHRE MOMET

;’, AHL O1cH3b
ABEIOILIIMHCS
BCTHERHD
HEHar peTas

0 3AMCTHTB

L i
BulIG). Jlymalo, 4To uarpesasie o 70—80° He A :m‘i'.go
3ATH BRCAKOG AEHCTING HA MIKPOCKONUMECKIE KRAPTHHBI # 10-
JIATD SAXBATHTL KAETOMHLIE CTPYKTYPL SHAYHTOALHO ObiCTpee,
HEM TIPH G0Tee HUBKMX TeMiepaTyPax: o AeHCTBHA TeMMepaTypH
HUKAKEA obonouka JalHTHTL He MOJKET.

6. Mukpockonuueckoe weeaeaoBanie

MuKpocKonuuekas oopaborka COBPaRHOrD MHOIO MATEPHAI
N0 [@PTeHOrEHESY TyToBOr0 mweikonpisa Oyler ony0aHKoBaHa
nosauee muoio 1 C. JI. ponopoi. 3aeck A JHUL BKPATUE Coodlly

|0 HEKQTOPLIX peayanratax. B reyeHne NEpBEX 4acoB mocje ofpa-

OOTKH [KHK B AIKTHBHPOBAHHLIX, TAK # B HEAKTHEHDOBAHHEIX AHIAX

HADMOARETCA HATIPABUTENILHOR BEPETEHO. IPOINHK [IPENapaTax

MOMHO BHIETh XPOMOCOMHYIO HITh, il : KO (0—

10y HepasHuX oT : KOTaphie

HHOAQ obpas r 5 DA TTEpPBOro,
> & SULPO

TEPBOTO HANPUBUTEL

HOCTH OKASLIBAOTCA TPH

Wi, KOTOpLE BCKOPE no §

OKpaimennyo macey. B

Habaogaeres 1oAroTonika

HANPABHTEALHBIX TEIEL, HE A T CHUHTATHE.

cayaaes. [pi 1 M ABIEHHH TPDHYICIE

JW Au rang 1B1E X PO A1 s L

Erajhit AponaeH s _ 2 BHYTPH E noe DeJBLIEH
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) MTOf : UpMabHae:
HE, HEODXOMo MCKYeeTBennn of
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TICH BRICITX
HOPMANLHEIMK
PEAAT pasEuTIn
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HOHCEATO U HBIM K
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IHBIMK TEpelieiicani. M 51 nonkmaiocs epedpockTs Nepelieer

LY BETHKHM (HIHKO-XHMMYECKHM MATEPHKOM I ADXMITETArOM

10 MHECKHX 0cTpoBaB. Tlycrb Nopolt y Mens HeXBaTHT crpoi-
SHOTO MATEpHajia, 1 Tor4a aa OyAeT MHe MOSBOCHO BOCHOME-
BATECH JIOAKOH WIN MAKE NepeneTers Hajl BOXOH N0 BORLYXY HA
WponIaKRe Hatypipnnocodun. Mpobiema caasn ety Gnauxo-
gumnel n Gnonorueil nacTonbko oBWMpHA, YTO NOCTPOEHME HE-
NPEPRIBHOTO  HEpewelia ele He 10 CHIAM HALIeMY BPEMEHM.

HauGomee xaparrTepHyy [IPHSHAKOM, OT/IHUANILHM JKUBOE 0T
MEPTBOTO, Sni 1 fiopMa HHUBEIX opranuaMop. Ecrecraedio, YTo
Mopdoaorna, Hayka o opme, HMEDUAsT 0eHOBHOE 3HANEHHE B DALY
APYTHX DHOMOCHYECKHX | i APYTHX M B TEUe
JBYX TRICSHENETHIT rocnoac enbHo. s Apu-
CTOTETA NOHATIE 0 (hopMe 30 0 BELIECTRE,
HaTo npi b eenite Gbiio oc i . Tako
THEOND. 12 i

1 Peub 1
JunAnron, a
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pacipacrpa-

i M 3Hepri

4 npafaeme nenje-
PUITHIE B 00

1 KAETIC Gea eii-

ganach 00010uka,

wipmnamka. A Llsany

COCHOBHOFD BEH{ECTSH, KAk

21

il

0T MEPHOL Ka3a0Ch,
HATHEM 0 Bewecrne. (-
ETHI rroaory obpari-

M HEYKH, HO 3T0T Y-
Sy npoinesami
0BTl YHEHHE O TipO-
HTENE BCEX IKHIHCHHLIX
OH3ITIE, TPHILTOCH BEIKI-
1€ BCETO BRIKHHYTD
{lopmy pacriTeis-

- KOTGpOro He mol

' 0C  (hopue, JHIICHHOR  BEKTOPHatEHAY crolicr,
HXOMUTCA BosBpalnaTLen 1« APHETOTEICBCIOMY Ayanismy n mpan
CHEHMA thopms OPTauuamos nputerars, i TPUHUNTY  HHO'O
HOpsiaka—i ayme, IHICNEXHI, 310 yyepe TOALKG € BUAY KakeTcn
_aau_:w_-.xmwecxnm, 4 Ha  camom Acse  meser K BHTIHIMY .
~ Monsrie o poTonnasme kag o PHHEOM  BRHIECTEE €CTh 0MeBH -
HEI JTOT Ieck i abeypn. Hierka ecrs MEXAHMIM, cocTosumil ua
MHOTHX pasinyinix BeLlecTn, Kacioe usz KOTOPBX B 0TARNLHOCTH
HE aBnsiercy HHBEIM H B Tojf e Mepe JHeHo HHBHY, KAK W BCA-
i B0. OcHoBHoe coofierng BEMECTEA—Ae MOCTE—
HENPHMEHMMO K 3KHEol IJIETRE, TAK KaK YacTh KieTicn PEIKO OTIH-
HABTCH 110 CROMM CEOHCTRaM o Lenoro. B s1oM oTHomenun MBI elle
MOFIH OB CpaByuTs ISTeTHY ¢ oThensHolf MOJIERY N0, KoTopas Takke
HE MOPKET BLITL pasaenens wa uacrn Gea p MEHEHKA cBolicTn,
HO M 9T0 cpaBHenue pe i XOAMT, TaK KK oT
OT amefist, MEI MoskeM orcerar, "ACTH, He
OCHOBHLIX €¢ CRoficTe, Kie:
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TN KA Heroa-
MOACHO TPENCTARITE ¢ fie 510y
KU CTpyu—Tevenun, i
» BesAKoro  AAOME  N0100HOH  1ipoyye.
o anpeneteniyio CTRID I OCTORNCTIOM 3 To.
ICIETICH, COCTOA M ' HEHHE [ecsTicon ner. To e
OK CHENETOM 5114 CAMOE GTHOCHTCH 1 ¢ Yeaom-
HOMY peduiekey: ¢ roro fpe-
DHCE OTCYTCTRY T ! MEHH, KA1 MULOBY MG 1y
Caaln, wro” ona e ! MOTE 1 1o 0 ROHILH Hena- o Mukpodorarpagun. iepunorg
HH, MEL TPOHAHOC M sy A, LB _,nmru’ul-‘l:.‘ltL'_:r;:ﬂmllr npn-
IEHEE, M KIETIY, NHIe- ROTAA  BHAMM  Haepranue : + Hoarg.
OBONOMICH, MOryT HMers GYOR - Byini. o auauy,
MY, ECAH Hi oBepx- ! fi I CILAseTE:
HMEIOIIHE, nanpumep, i TEKTOPHAR  ftyra— : e
2P0 A [I0CTapasica iio- ! ; BHTES e KIIe | P IHLIMK FofOCoBMMp
f=uipysopun, apHTpO- e ot IO TREpAOH HiTh,
CKYJALHLIE W HepRime pyr ¢ APHOA  casanig
CTHIO THEpABIM 0ii- ; ¢ Tik
CARHHBIM HE HX 10- W OTIO g
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= KUK raepine by waw. Conepuienin oue
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NPOTONIAIML

YTOB, peciin

HHA PABHOBECHE

| EHIIBI, KOTOpPHE

H K HOpMAILHOH

| HMEHHO: TTOBEPRHOCTHO
CTOPOHL cq:&puqecﬁmj

B anuax (Ey), suyrpennmi
Aasaenne (T) 1 BAsKOCTL
10MAAABHOTO pactaapa (V).
CKHE CHILE, BHBOJATLHE
<RI 1AM HHOI coTecT-
PopMe: BewTopHaiL-
CMAMHBAEMOCTE CICE10T-
(N), oprerHposansoe
HITH COCEHIX MYCKY-
OBHOCTHL; T. B. CLENNEHHE
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d, PASBHBAIOLMECH B Camuly fol
HIE oK pyseaiomme CORLMBHTEARHOTKANHBE BOJOKHA
€ BHEIHHE cTpyKTypL OHPELENCHHDIH dopsp.

H xoren 6w OCTAHOBNTLCA 21001 TONBKO WA 0AHOM oficros-
TEALCTRE. Dumnonory, NpeacTaBas0lHe AIPOTOINASMY S B Bie
ROLTOMAA LG PACTBOPA, 119 ofbsicHenns TEX MAH HHLIX npe-
XOMANMX  HCTON R CTPYRTYD Kepenko crn 1AI0TCA 1K NPHIHA-
HHIO B OpoTonnaame DEODOTrD. f1epex
HHA —MHIKHX  1pucTanion Han pl
He orpuuas BASMOMTHOCT Takux nepex 3
HITH HHBX 98CTaX k78T, 51 non { 0 0 HE M
O0BACHUTE CTOMIKOCTH To COTOPYI0 Mbl 00BYHO Habmogae
B Kieree. KOHE'IHU, HE NPHAET B r‘ﬂ.‘mh}' LEEREERREE
CHEJCTHRIM BOAOKHAM © XL e pexo LHOC AT PEeraTHoe cocTos-
HHe. Bposaennte fe ye pedy
}' HCHBOTHOT 0B TeYeHHe {H3 i { < H MHOrg-
HHCe e YChaosune L HEeM IIEPH-
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caaficTs 1o PASHLIM HANPABICHIAN HE VOTYIAIOT CADHHOCTY
AHDOAEE CAOHHIX PHAN0AOTHYCCKHX CBOHCTE, KUTOPHIE Mbl Hab.
MY UedoBEeRH, il Clle HE 3HAEM TEX CILT, KoTophle rmnpxa;mm
PAsBITHE M3 stlia YEA0BENECROro 3apoabii, Ho Mbl Modem dony-
Thy UTO KaMGUAS CTAINA DASENTHA OUPENEARETEH NEPExaLHni

APOpMOSi BRPAMEHNA BERTOPHAJBHBIN CBolicTs 24 map pasiu-

BRIX CTOMB CAONHO HOCTPOSHHLIX MoJeRyI-Xpomocom. M ecin mu
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HEM  CAMKHOCTD CTPYKTYPRE XPOMOCOMHEIX MOJEKVI HENOBeKA W
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[HEIX B OTi Hil
Kuirav, Moy Moersoil Mowo G0 nafitn s ap
Mnpexie scero Drosophila funebris, renernia KOTOpOl 10 cHx
TOP HAYUEHA JAJICKO HENOIHD I FAaRHMM 0fpasoM Hauiell Mocko
CKolf mconolf. Ocraerca 1o cux MOp coBepuitnno Hepaapalioran-
Hoit W reneriia Artemia salina, Moaromy snonme ECTECTREHHO,
IO KOEAA HAMH ORI OOy YeHE HERKOTOPLIE KAK ﬁym‘q W HOTHH -
TCILHEIE DESYIBTATH, M BRI OCTOPOACHN B HX HCTOAKOBANHN
M HE OnyOIuReBAM Wx. CAMUIKOM oueRmiRd b BHACHOCTD
HEMDAMIILHOCD HOTOICOBANMA PeayLTATOR HA MaTepn
CTATOUND MPOBEPEHHOM FeHeTHiecKk. Ommbiit | IMEpEp:
AMAPKHLTOR, KOTOpLe paBoTan He #a MHETHX JAMHMAX, i
MATEPHATE, HE [POBEPEHHOM ETHYCCKH, Tpetocre
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HIIMATHIEN X1y
JHIL B OAHOH
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Pyceruit nepenod aroli pa
PHMEHTANLHON  Guoaorimm. M JIEp  mpouaBoaus
AHRINS MyTanii ApoaphHALl 104 Bo3aeicTREN X1
Ha OCHOBAHHH 3TOF0 AHANHAA CHITOTCIY O NPOMIOIMETIHY B Xpe
COMHOM NTIAPATE H3MEHEHHAX—(parMenTanusy, NEACHHAX, TpaC-
AORANHAN. 1 ayiLRaums; o Calinrep, ronor, KOTOPOMY Hayka
OBRaand yCTaHOBACHHEM TOuHOTO e XPOMOCOM ¥ PAZMIIHLIX
MOSBOHOUHMX, AHAAHIHPOBAL MHKPOCKONIUECKYIO KAPTHHY Mi-
T0308. B page clyuacs yauiock yeraHosuTs nosinoe COOTBETCTRIE
MEACLY  THIOTEI0R, TOCTPOEHHON HHH  TEHETHUECKOr O
AHLAMAR, 1 paKTHICCKON KapTi ATIORACMBIN  MHTOZ0R.

Apamariuecks anyaur pacexas Menaepa i Iaitirepa 0b onpom
IMH30[E HX cosmecTHOH paforhl. Ménnep wawen s pesynbrare
PEHTEEHH3ALMH HOBYI0 MYTAUMIO; HO OPH AanbHEHIIEM TeHeTifye-
CKOM anannae 0DHAPYIKHAOCH, YTO HOBKIT FEH HE CRA3AN HIL € 0AHOM
M3 METHPEX WIBECTHBIX XPOMOCOMHELX FPYIIIT IEHOB M 00Pasyer CBoio
CODCTREHHYI TISTYIO Ipynny. O CAYURIL Kajeyilerocn nma-

"OPOrc ro  1otHBaiIncks

HEKOTOPLE HS e€ NPOTHRHMKOB. JroT cayuail Oss nepexan ipuro-
nory—I[lalinrepy, Ko : ‘pes 1
HHA DAHOIOD e
TeopHA». B Muroae
AfATAR: X[
BAHHBI 1
COMbBI, B K

FEHETHYECICH

Teppusi npouc
B peayabrare oGayuenis
JaHHBIM, B Hact
JeMHOM Wape, T




CHOBHHHI
910 BO BLAIKOM

BRHOCTI NDJIy-
BHAGM, HTO

BANUHOH cTEnEHN
H WX BogHHKaeT Geciro-

st Tesnep
A ofiHapyy
MEZCY TR
CTECTBEHHD B3
mMyTaiuii nyTen

/ e
O B HEKOTOPBIX cayunny HEOD LA L
IPEBOCXDAN 110 Caopam Posumviiea napus
TBUA X-myaeil, Toupuy AUPORKIY Aan b 418 cp:
npapna, we gaer, i CaMOH MHOrOMCAE RO IUTErOpHy nery
PCHOR BOBCE He Kacaeren, Ho o £L0 pntax oluapysiusaeres o
HUITHOE stnsieHie: HEKOTODKIC MYTAUMK HOSBIIOTCA HEBABHCHMO
APYE 0T Apyran PASHBIX X UeAMMI DauRaMy, B ocoleRHOCTH
NOPASHTELHAL  peayanTath PUSMHOMKeHMA  oanoll napw, cpein
397 ocobeli neproro. souepuero HOKOIRHHA KOTOPOI nosiniiocs
4T myrawiit nsen PAZHLIX THIIOB; SaMeudre; HE TIDSRIEHHE
B PA3HEIX cepusix TaKokH PEAKOH MyTatumm, ke aristopedia, KoTOpan
Sd BCE Bpems ABanuaTineryero HayHeHis Jposopuasl 10 onmma
Fonsamsugra sozmic TOALKO 04MH pag & Mockse it Gmna HaMit
TUATCIRHO Hayyena. 3o UAHOEPEMEHHOE TIOABIEHUE ONHHAKOBLIX
HHOT/A O4ensb penii myramit i PEIYALTATE Bo3a
TEMOEDATYPB ABARETCS MCKAO T D0 HHTEPECHOH DCoDeHHOCTbIO
onbira Foasgumuara PEIKO. oTmtuaer erd or onwros Mémme
€ X-ayuami. [Mocnegnne JEACTRYIOT HA TEHBl, TORMANMOM
BCAKOro spiiopa; pacnpesenen
THPOBAHHLIX I'EHOB 1o Xp 10 34
PEHOR, BOSHHKAIOWHY MYTAIHOHHO B nab JATOPHY H B npupoe
0e3 NpsMory. BosaeiicTe TLLUMIITA Jlefer Bie
BBICOKOH Temiepary pi : CHELHIfHYECKOS BIHA-
HHE | ONpeLeeHnne |
Lieg ] OTHOCHTENLHO pai
HEORAHA JIETOM NPOULTOro rog
i COMHCHHA &
HOCEH, M9TO

A nosropent. Ho o chx

MHe HaBect DAHOH PabOTH
GTPs Ha yuiyoes
)

NOBTOPEH B 7|
HHAHCE aTpuiLaT
OETARITCHR M TOL




il npu arom
BT BHYTPEH-
. DKeneps-
H3meHneHHe

RCHM SIOBATOR HEIELTHO npmwml'ﬂm-m
) | PASPYIIHT XPOMOCOME], @ HE OF PAHHMHTC:
HHM amenernen. YTOOM HOAYUNTE TIOI0MKHTebIbE.
5T XMMIHECKIUE PEATEHTL B TAKOM KOTHUECTHE

tn'nliu 0T AefiCTEIS HY TOPHOAT GoABUON NPOLEHT ONBITHAX BpF;
HUBMOB, @ M3 OCTABWHNCH UACTL  OKAsLBATACH crapunbnaﬁ
B0 G4 HENPABHIABHO NPHCTYINTL K TAKHM ONLITAM Ha oOBekTaR,
IHIDXO HAYUEHHBIN TEHETHYECKH N TPVAHRX ANS aHagngd. Oner
JIAMAPKHCTOR YOCAI HAC B TOM, HTO HEJOCTATOUHD OOyMAHMEIL
BROOP 00BEKTOB M HEUPABHALHAA METOUMKA MPHBOLIT HEPEAKD
10 caMpiM rpyDRIM OmHGKAM, I 336Ck HX HEODXOMHMO Ha0EMATE.
B MucrutyTe oKcnepuMenTalkHol GHoJ0THH 3a mocAeanmit Tom
HAYATH! ANBITE HCKYCCTBERHOND NOMYHEHUA MYTAIH TYTeM XiMy-
UECKHX BozaelicTBuil Ha Dr. melanogaster ¢ TeMH JHHHAME MY

0T KOTOPAX MOMHO OWCGLIATE CAMOTO TOMHOMO KOOHHECTBEHH

YHETA; HO ONBTHL 3T EULE HE HACTOALKD HPOIBHHYIHCH BOEPENL,
TTO0B 0 PE3YALTATAX MX MOHO DaUI0 COODLINTE.

Tlonemy ME €TPEMMH? OTHICKH B OBHIE, 1D BOIMOMHOLTH
pasHoofpiasHuie Me <y HUA HOBLIX MYyTa-
1nH, He I0HOABCTEVACE METOA0 : A PEHIrEHOBCRKHME

N, RoTophiil yke : [IPERDEXOAHBE  PLIYALTATH?

HCKYCOTHEHH 3 yTar HMEET CBOEID LEhIO
MUTEARHD VeI : ) npouecca M GueTp

2CHOTO AMATHIY, KAk 3T

yif, He CTOMT HCKATH

CHOTO MUpA
Agae r.
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¢ xex-rpemwuaﬂ ape. Ha
A7 BRICHIAM (JOPMA CPEAH MKHBOTHLIX TONBIACTCH e~
;;l::m; Hanbioiee  xapakTepHWil  Opragusm 1S CoBpPEMEHHOH

Hayqnaﬁ DOTAHHUECKAA KKAaeeHipHIGaIIA 10 CHX HOD Nofpasie-
JSET pACTeNIH HA JBE OCHOBHLIX FPYNIL: HUZIIHE o BLICHINE;
B ADEBHHX TEOJOIHUECIHX OTAOKEHHAN NOCACANHE EUIE HE BCTPE-
HAOTE.

Taus o0pagom, nporpeccranuil xo spomowny Kax Gyaro Bue
COMHEHHS TDATBEPHCIACTCA TOYHEIMK JauHuMi. O HEM COBORAT
i cam [Hapsun n B ocobennocTy Cnesmcep s nouTH BCe DBO-
JOHHOHNCTH.  NOCACIYIONEr0 TNEpHOAA, Hak TONyIApHRaToph
Bpote Deasure, mpanucasuiero kuury «Or amedet 20 genosexds,
TAK W BHAHEHOIHE CoBpeMeHmsie yuewsie-Dionord, Hanp. A, H.
Cenepron,

M Bee-TarH yUueHie 0 IPOrPECCHBHOMS X0l IBOTIOLHN MOIKET
BREBATE COMHeHuA v Ouoaora. TMonarna eswicumtits 1 eHH3WbHy
NPEACTAENAAT HEI0R Yin nuum‘}u HoHANG TOYHO ONPELeIHTL
OULEKTHBIME K AT Hegoeratomio yeTanoBiTh
OBLmiE haxr HEKDTORONO nrpee 1 e u(mpu'{ecmn{ ano-
JHOUHY, HEoDXOLMMO

FPYONL. opra
PErpeCCHBHLE

HOre 1poL 1 H ModeMy NpotiBope:

HHHAMIEKH, AULHM, uTo (pHIHYECKEE TPoLe

OpagaeH B CT V gHTp 2. YRpoLeH

B CTOPOHY PETpecca, a He Nporpe HA CaMOM ABIACTCR
TONBRO KaRYyIuMea.,
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or 31 Anpapa
JeH. eCTeCTH.,

CTOACTHIO,
oKEHHE Hi

; YPp:
p.t:umah'mmtua. ANEMEHTOB—KH3ine
aroil genoHall cepiit NporpeccHsnoi JBoMI0-
LM ATOMOB, KOTOPA Tal: KPACHEO O0BACHIAL BCO KAPTHHY DU3BI-
THS IPHPOILLE
Beiope, pauako, sacrymino orpespaesme. Ono B0ao noarorn-
BAEHO nopefnmyH yenexami Keawrozofl mexaumim, yueHus ob
OTHOCHTRALHOCTH, VHEHHA 0 OPCBPAILEHN MATepHH B dHEPrHio
It B OLODEHHOCTH YCIexami acTpoHoMHN, ORasanochk, Hro 1o wkpail-
HEIL Mepe B HAMX 3EMHLIX YCAOBHAX HMEET MECTO TOALKO perpec-
CHBHES DBOJIOLIA ATOMOB K DPHTOM JAIeKD HE BCE TOILHO Rb
CILMK MOPAKOBLIE HOMEpoR (Bauue 83), Tonasko B 910it HedoALUDI
IPYINE TANCARX METAATOE PACTIAL ECTh OKIOTEPMUNCCIAS LA,
CONpOBOCIAOMAsncs ocBoboxteriem ayuncroi aneprun. Tlogromy
TAKHE PEAKIIH PACTALA, KAIK NPEBPAEHHE YPaHa B CBHHEL ¢ BLI1E-
JIEHHEM TEANs, NPOTeKaT camm coboil ¢ onpeaeneHnoll CRoPOCTLI,
ONPeReARIMENR TPOI0INTENRHD WHAHK YpaHa. B Bude HeKio-
HEHHST HEKOTOPC : THRHOCTEIO  Of 0T ATOMbI  KUTHST
W pyona, KoTo MedeHio cami cofiolf pacnagawTes.
Ho & 'DCT EMEHTAPHE ATOMEI € ATOMHLIM BEI.D“ HHRE
100 ssnaiores n u:\llnq\ TORHA
SREHHA X HA t’m Ace POCTHIE )
IHX  KOaHue crolf . Cap u..m.um HETOHHHEN
AL, 1\‘(|Tnp!.:ﬁ H '{ H % JabopaTopuax, Lo g ||n|1

OBAHHI CBOHX [mi'm




BO BCAKON
SHECKOID pa-
BOCAALIEH-

HM O aa04,

MM B Pl

) T, Clodromy
MTO GCHORKBE 33+
o _OTantaKeTes o1
Takie nums

v KOTOpae
_lE :lTh s

npurpcccusﬂaﬂ SEOIOLNA FE)
JKEAEHN NIPOUCKOAHT B TONTH DYCTLIX IIPDLTDN{-

HULY BHESAAMH W TYMAHRHOCTAMM, /e NPOHOCATCS ¢ OrpoM-
HOA CRODOCTRIO AHIL PEAICHE OTACHbHBE ATOMBL ¥ DAEKTPOHEBL ¥ TAE
CpeansaA Temueparypa Dasska K abcooTHomy Hyamo. Xord
Aagaesoe MILTAHKEHOM TOAKOBRINE TPOHCKOAIEHIA KOCMHY
Jydeld nojBepraerca B ocofCHHOCTH 2a caMoe NocieaHee Bpema
KPHTHIE 1 €me paHee ocnapnsanoch JIHEoM, BCe JKe ero noLep-
JHMBAIOT MHOTHE W3 COBPEMEMHRX (ManKoB (Jlnurelin) M acrpo-
HOMOB. B 0COBEHHOCTH BEPOSITHLIM NPEACTABAACTCA UPEBPRLENNE
BOAOPOAA B Pennii, TAK KAK 3T0—peakiHa SKaoTePMHICeRAs, XoTa
H TPEOYET W15l CBOBIO 3ABEPLIEHNS 0COGEHH0 KOPOTKHX BOJH JydH-
CToH. AHEPrHM. QMHHI‘TBI! noaaiHa MHIIIIHKEH}' NONyCTKaeT, 410
renuii Dﬁ'pa:i)‘fl'c._'il H3 BOAGPOLA HMEHHD B MEMEREITHEX TPoCTPaH-
CTBRAxX U B Hauboaee PASPEAEHHBIY TYMEHHOCTAX, HO OTMEYART, OAHG-
" ru’lb.“l'{lﬂhl.[i wpedahitaing Mo
WX HOHE HLT 1 Jﬂ.. HTID MK 1108
CHaro AHA, 11
HOAM Y ITEH I H E hnc [l.-|IIUI|I\! NPCCHMBIMOM, *
HARITHAL 103 Je @ i 3 2 _‘ BUC (T M-
Tk, woaanny MACYT t Ty ! L Pl

ONAT HAM = TN ’ |

coRpeMenindl miepncron. Ml sons o
aues, Ho kg a

npen
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) TOM Y pani
CTRIX aTOMOB  Pais

0CTH ATOMAOI CTPYKTYPH
PYIICHHA PaiHOAKTHRHAIX
B O0JABUIEH MK Menbmel
: asoaomus. Tak,

B HNPHPOIE ABIAOTCH,

It HCENIE30, T. €, KaK

MBI TP OCT PaHCTRAX

My, ux sipd

A, Boofime aroMs
HBL B TIPHpOiLE, HEM
Doabiel| pacnpo-

AT —H3  Bhile-
, cefe, wro npaman

yie HE U3 aT
[EHHD OFOACHHBIX (JAMIENHLIX CBOMX SILKTPOHHBIX CHYTHH-
AEP, TECHO COAMMEHHBIX MeMGly coloit 1t Bee e coxpa-
0l0AY ARMKEHNA, KAK BTD yTBeps#aeT UIMATTON.
HE MeHee paansiis it TEMIEPATY Phi B MUPOBBIX 1IPOCTPAHCTRAX.
Cpenusas TeMinepaTypa B TIPOMEAYTHAX MENJLY TYMAaRHOCTAMM
HaBesAamMu B.MaKA K aDCOMOTHOMY Hymo (170 HE Mewaer no amir-
TOHY OTACALHRIM DEAKHM JIEKTPOHAM HOCMTLER ©O CROPOETLIO,
copTAsTCTBYIOMIEH Temneparype B 15000%). Temnepatypa BryTpm

SBEBM MAMEDALTCH JLCATHAMM, & MONET ORITEH H COTHAMK MMANKOROR

TPAIYCOD, B T BPeMsl KaK pa NOBEpXHOCTH B aTmocepe MX Temne-
patypa cnycuaerca ao 3 000°.

Tanm ofpazos, B MUPOBLEIX NPOCTPAHCTEAX OOHADYHHBAWTCH
CAMBIE PASAMUHEE AOKOAOIMYECKKHE DDAACTHe CYILECTBOBANNA aTo-
MOB, HE MeHee pasaoofpasHbie, 4YéMm BOLA, CYIIA ¥ BO3AYX 104
JHMHRIX DPFAHNIMOB HA Semae, ATOMB M X ODJOMKH TEpexoAsT
43 BiHoi 0BAACTH B APYTYIO 11 SHECHL MOTYT MABUTH fapomopihoatis,

COOTBRTCTBYIOUIME HOBEM O6nacTAM Mx obwramys.

*
*

Mul BRAMM, 9TO SBOMOLMA ATOMOB NOXMMHENA HUKOTOPHIM CYa-
THCTHHECKHM 3AKOHOMEPHOCTHAM. H MEl CTAHEM HA TO‘!!{_\_-" APeHMM
TeX (HIHKOE, K 3 THIL0DH MKEHY J0TYCRAWT ceoboinoe
BOZHIIKHOBEHHC BO BC i g
enyuahnux ¢
TO qEM KHEE aTOM, TEM MEHLEe BEDOF ) ETO F
b i HEODXOMIMO NPH3HATL 0 » piipat

{ ATOMOR o[} OTOPE
nenyoit cKopocTbhio, Pann
MEHILY FTHMH ABYMA TIPONECCAMH SUBMCHT, € DAHOH CT0

Ciprannga Raevsi




- NIpesitite 'BCero Tew,
He RO necTiu-

- O/EMEHTOR 1 py
KayA0ro anesents
e TIOAHO Hayuena
HECRAS xumud. Ho
HHH, 9TO 3BONWLHA
HO CBAIAaHA ¢ eue Gojtee
OFHE 3BeHLA Takoll
€ OLITL HHKArAA He
CI(YCCTEEHHO B nafo-
HUTh HexocTaionHe
SEPIICHHO 3aTeMHALT
71 B ECTECTBEHHHX

HMEEM JLI5T YT AEB010~
OBATH WYTh JIH HE Det-
pefanuil B onpe-

0 pAAA Hal0 HasBaTbh
SHHIKHYTh HE MOMET.
OIHHAKOBOH 2ieMeH-
(eHIeM—CUuTaTh i
B8 YREICOKHMHE,
neped cofioii Bonpoc,
e YT/IeBO/IopULoB—

HO TIpocse
Wi Mbl He B ¢ 0!
Lhpeienuine YIUISROA0POAL Beern
TRECCHBION 9BoI0IH
4K CPABHITE YTII8B010POIL! ot BOMG-
JORAMH ApOMaTHYCKorG paxa? Yro cio sHiyy 1w € 1.7
20 HHCY ATOMOR TeKcaH chaomiee GeHaona, 1o SUAMKHYTOCTE e
CACTABIIAET KauecTRenoe GCAONHTICHHE, KOTOpOMY HEBOAMOMHD
A Tb_-mnmec'rsanuym OUCHKY. Boamommno YCTaHOBHTE TECTHHIEY:
AUIBACTHABI-ReTOHR-KICIOTH, o HHKTO PRMIHTCA  cKa2aTh,
IO AMHAL TpoIe i chokHee CYALORHEOTH ¢ Tem e qHCoM
YOIEPoA0R B yacTiie. YUty CADIKHLE, UTO CTOMT BRINE HA IBONIDLHOH-
Holi necrume: anunnwope KPACKH, d30KpACKH WK NoaumenTIL
TIPM O/LHOM U TOM Jite KonuecTne YIaeponos? B vex cayug
JICCTHInLA BO3pacTalomedt eaomiocTy MOIKET DT VETAHOBIEHA Dosce
HAHMeHee TOYHo (K, HATPUMED, AITBACT MR -KeTOH I -RHC 0 TEL ~aifin-
PLi), BOaBopaTopith MO0 06kIG HITOTOBHTE e HITH HHKE 28EHLY
KaK B nOpAiKe nporpeccushoi, tai u PETpeceHBHON R0MIOLMKL,

L) l': i
CLTOA ATOMOH) Op
TOPWE MBl HE Morin

TEHA AN BYTeM pacnana Gonee
man. HO aeno mepsercs TP me
COCTORIWNM H3 Goakmory diens
CHpTeaw pas fac TPAMG [
npH M0 ROTOPOTE Mt e My

HEADpoaa na o

HHYEr0 e




'y o k3 .
A8 A% B OpME BIOANE PAIHITOLD OPFany;
070 JH(EPEINPOBKA MOPIL 1 HMBHENHME hyHKINE peaxo

A B orEsd, o B (OPME IUTOTHL HAM OTAEILHEDS PaMer,
Iy L HaM ¢ NEPBOro BEFNISAE TUKHMK e NPOCTRIMEG KAK
amea wan cnmpoxera. Ho Npoctota suror ToduKo Kayuancs,
HOTAMY 4T Camoit BaskHolt W carodcHoll (yHumed suroTsl smercs
JCTEPMMHALMS  PAIBHTHA B0 B3POCARK opranuam. He nopiesur
HHIGUKOMY COMHEHHID, UTO B 3TOM OTHOLIEHHM 3UPOTA MBILK GECKo-
HEMHO CHOMHEE, YeM NADAIMTHRYIOWAR B MBI amMeDa, XOTH MOAET
OHTH 1D BHEIINOCTY MEKLY HHMB M HE Ouelh PEesKas pasHuia.
Ecnn 060 o CBEARHMS 0 PEHOTHNAX pashuix (opm Dulan Doses
AOJTHBY, TO MbE UMEAH Obl HPABO 3AMEHUTE PIA OPLANMAMOB BO3DA-
cralouedi Mopifo-QH3HOAOTHULCKON CAMKHOCTH  COOTHETCTRYIONHM
PAROM I'EHOTHIOB.
BecbMa BepoATHO, YTO CAMKHOCTD MENOTHNOB TOFO e NOpAIKa,
KAK CHOMHOCTE MONEKYN. CoBPEMEHNAN PEHETHKA YUraHARIHBAET,
WTO HOCHTEIAAMH BCEX PACOBRIN, BHLOBEIX M NPouMX ocobentocrel op-
TOpam TAHH3MA ABIAKTCH XPOMOCOMBI, B KOTOPBEX O HEE eAHHHILEI—
. Mue kanercn FEHBI-—TIOMELIEHEl B ONPELSIEHHOM [TOPsAKe, COBEPIMEHHD TAK e,
e KaK B orpefeaeHHOM NOPAIKE PAIMEAHTCH HIGLL B CTPYICTY e
e "9""“4‘"": cnpacnoil opranmieckoil moneynn. Ha arom ocHoBanitn s Buicka-
3041 DPEANDAOIKEHNE, YTO B DCHOBE XPOMOCOMHON CYPYICTY PH AeaT
CAmKHelimHe  orpomtnie—LanHol B0 BRI XpoMocomy —Des
MOJTEIYIIRL, 1 € STO TOMKI 3PEHMA Kamuutbiit BitL Mor Dbt 0BT OXapat-
esy, JtaRinin- TEPHIOBAH CAOHCHOCTEIO CBOLil XpoMocomMuoi M b
JUIRHOR peueTie; OT TOro BropocTeneHyoro haxTa, uTo 9TA MO
HEIBEN DR g
AFIETCH 1A HeCKOAbKo yacTelt no uyueny xpomocom. Ho atodi
COMHOIT MOREYIAPHON CTPYRTYPR MBI HE SHAEM M, BEPOATHO, HE
Cropo yauaesm. Hu B Kaom cayuae cloiHOCTh €¢ HeTb3d 0XapaKTe-
PH3OBATE O/ HHM Wi i , KOTOopoe 00HAPYIKHBAET IEHETHYE-
CIcHi AHANIE, ¢ OAHD POMLL, [TOTOMY, HTO JIHE JUAERO HE
TIOMOH, & C APYToli—MOToMY, 4TO CaMH FeHbl MoryT GHTH PE3KD pad-
JuuHe 0 cBoell eno 1. W nake B Tom ¢ , ECM Obl MBI
JHANK § COBEPLIENCTBE CTPYKTYPRY BHADE XPoMocoMiual Mone-
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UTARABIBIL, 1O e
ABETO. EAHHOrD T

Y B OTARIbiN
PRAYARTATE SHETepR-
M, OhiTh MHCT,

o HOTOPHI Haen

A0CH ACHEX 1TAC01Te:

Opragoe Ha pauiei
BAET @a colail cha-

AE MERPUABASEL=
B FEHLL, Npoasiso-
coOnf BUCGRYID

HBLAH, MeM G0 bUIHECTRG 1
1031HEL B ABOIONMOHRON HCTOP!

 Hasaaocs 0w onpoc o Goasiedi npienocobaenuocT

Hpoie, KOFda MABEOHTOAOTHA OTKPHIBAET PAL (HOpM, CMCHABIIKX
ORHY APYTYI0 B HCTOpRuecoil aposoniy. CpasHHBAs Meay cofolt
DI STIPRAKOB N0MIAMS, KK ET0 PHCYIOT HEROTOPHE MAIEOHTOI0TH,
MU, ROHEHHO, COFJIACHMES © TeM, YTO B HEM NOCTENEHHD YCImi-
BAWTCA OpHENOCODAeHHs K ObierpoMy Oery o K HHTEHHIO Tpass-
HUCTHIM MOKPOBOM. B CoBpeMennbix Veronusax kakoi-Hulyas sorin-
nyc He MOr Obl, BEPUATHO, BLUCPIKATL NOHKYDEHIMG € Amioli
Jrouansio [pikenaapaxoro, XoTs eNie BOIPOC, He CyMe i Gbl 1Kyib-
TYPHAIH YEA0BEK MCNOTL30BATS W €ro ¢ Gossiwoii noapacil s cebs
B TAKHX yCAosHAX, KOIJE NOWALL MEHES NPHTOLHA.

Ho mojem 2 MW YTBEPHCIATS, WTO COBPEMEHHAS JOWLL
BHAEPAGA Dt KONKY PEHLUEIO C 30FHINYCoM, e/l Gn Nomann B €ro
SNOXy ¥ B ero yenonna cyitecreosanna? Heyxmomkuii crerotedan
Guiar, Bes COMHEHNA, NPEKPACHO NPHCMOCODACH K KAMMATY, NouBe
YCJOBHAM NIUTaHNA, K SaluiTe 0T XHILHHKOB, Napasimos 0 CoBpe-
MeHHEEG eMy GarrTepuil, 0T KoTopEX MIYKET GHTL GHCTPO BLIMEPAH
Gbl MHOPHE HA EI0 NOTOMKDB, KOTOPLIE KaryTea HaM Gpjee IpUcno-
cabneHHuMI, B HA ne : GaeHl K COBCPUISHHO
HHBIM yenasusyw, [lp ariE A OUBHHBATH
OTHABYEHHO, & TONLKD I
YCAOBHAM, 1 IIDCKOALICY 0 11PHCIO SHHI OTHICH ECTECTBEH-
ueil orbop, Bce By HHBOT i CYLIECTROBRBLINE
B OTHATCHHBIE 3MOXH H HuiHe CYUIECTRYIOUIHE, OKAZLBANTCA O/1LHHA-

i
Hexoropaie GHoJ0rH MBTAKNTCA OUEHHTL [porpecc  KoJguie-

B raga senenue O
HADMONAEMOE CpefH BCEX JKHUE




| KO e
AOJEAHB

1 CAMHETBER-
BHHE, Maf-
afparHo—

010 PErpece.
G OCAGHKHEHKH

El ]
Puc, 1. Tan srepesas (2) v tan sxpomas (b).

BOUBCEX CHYMANX MOUTH OAHHAKORD, TAK KAIC 3BOIIOMHONHAT HCTO-
PHA Ka#gloro HetHe CYIIECTBYIOMEr D BHIA HMEET DHHAKOBYI0 TTPo-
RODRATEILROCTE, COHTAA OT NepHoila NoABAEHNA TNEPBLIX 0Pranng-
MOB Ha aemJe.
OfHAKO HE OIHH M3 LlinL
HPHIHATEL TaKot pos
HHEM JBOJIOUNN op
THILL JHHBOTHOIO MO |
ofiocobaenn apyr o7
Ipasy
MHPY. OPPEHRIMNOD MOHO!
HBIE THIEL OTAC
HIHPOKOM 110

Berosuas sgamMeniTuii erof
Hanzepom, u 000 He MOMer
KigBbe B CMBICE OTCYTCTEMIL NPAMOIT casan







om‘w:w hwepmux rpyun AB npymx MECTAX BECh cyr.uum
: NLKO JKHBE, AOWCAME A0 COBPEMCHHOM
( JKE 8Ta 3apocib BCH PASBIIACH 0T 0AHOIO
CHASHBAIONICE BCE CTBOJIB KOPHEBUIE TIPOXOANT IHET0

. 3eNIETT, CIKPLITOE OT HAMX 143,
ACTOK, SAHATHI THIOM KUMESHOROAUCTHRX, Pesko ohoco-

BOAMIKH 1epelerdior oT HEro K COCEAHEMY YuacTKy Hepreli—
moer Gurs Ctenoplana, Coeloplana n Ap. [aaeHbiM cTBOAOM
IT0H 3APOCIAH ARIACTCH NPAMOI BLICOKHIT CTBOA, BEAyLUi K HAKDO-
JIEE SCOHEPMIEHHBIMP THAPOMEAYIEM € BIOJHE PAIBUTEIMK, CBODOAHD
FKUBYIIHMH  MCAY3AMH M € CHAAMHM THAPOMIAHRM HOKONCHHEM.
BoNBImMBACTED OTMEPIINX DOKOBRIX CYKOB HA 2TOM CTEOJIE OTBAIN-
70Ch, K 00 IBOMOLMA HAIErD npor pl:LCuBHotu THIA MBI SHAEN 110-
ATOMY cmuﬂl; Ma 0. Tonsik /

HBIM I‘HJIp(')HJIHUI‘EI numméumr, mo Bee

WM cBoel AMYMHOYHON [IPHKPENIeHHo
HMEBLIHM & i BETBL €

THAPOHIOE CHsYeE HOKOJeHIe ABIAET
npHoGpeTeHneyM Knacca THAPOMENL)

obuyio mopdo-di T [Hiepenipe
OHnoCh BodHMKHOBEHME D0 0 i HOBBIX 1
HIHX PeHoTHi, 4rolsl crson r eiy3 mojHaAne
2o Eh:clucii craamu anjiepent

q.na PEHLHPOBIC
TToBHANMOMY, THAPOMELY:
0T MYTHDC
eie e

PBREIM TD
ulenma }'lLl.'iI}ll!TL'!l : ¢ BUOSHHKHOR
HEMHOFHX réHon,
COXPAHEHHE MEN)




oﬁ SEOIOLI I
IHBIH Kupem,

{HECH KHna Bos YIIHBIE IO HE—HHHI PErPecCHiL MyTd-
1. JLOCTUIRYE 4BHICOKOrOY PASBHTH, FEHOTHIL CBODOAHO KUY

UMYX KOABMATHIX uepBeH MoAydwin CnocoGHOCTE MYTHPOBATL b
CAMBIX PABAHYHLIX HANPABAEHHAX, HO IPEHMYLIECTREHHD B CYOPOHY
yupouenna. K MEl BHOHM, UTO KOABMATHIE HEPBH JadH HAYAI0
MHOPOUMETEHHKIM B 3HAUMTEbHOM cTernedn ynpouenuny dopmas,
JIRERO HPHETOCOOHIUMMES 1€ HOAYCHAANEMY MM CHASIYEMY nbpagy
JKHEHH, K JKH3HH B npecHoll Bole M HA 3eMJe H B OCOGCHHOCTH
IX YCHSHH B MOKPOM MECKE, OCTAlOEMCs Hd DEperdax oKeaHd mocae
OTAHBA. Hmenno B 3THX NOCHELHIX YCAOBHAX pad ch cBoeODpas-
Hule refmpen 1 Prosoprocti, y KOTOPhIX 0T AH(EPEHLMPOBIH aH)
AML OCTHNHCL TOJBKO HOJOCTH TEa 1 DpIOMIHEs HEPBHAA LEnoYid,
yrparusias B G0abWel WM MeHbIUEH CTENEHM CerMeHTaIntio.
Koneuuo, oprauuzauis Sipunculus urem Goaee Priapulus s mopdo-
$uanoADrHYECicoM OTHONIEHHH Topasio Gonee npocta, UeMm Opri-
HHUBauus Kakoi-undyas Nere HTO HE MEUEET, GAHAKO, M 3THM
hopmas. GrTE NPEKPACHO HPHCIOCOGICHHLIMI K CBOMM VCIOBIAM
oburanmst, He HEKMOMEHA BOBMOMKHOCTL, UTO H 31C LIp
HBBECTHYIO POAL HEOTEHHH, T. €. NMepexe L nil apenocTH
na Gonee p'llrulom C'I'E'I‘I,III() u ][r]L‘Tt‘TILHi e {

FEHOB, YIIPaBasioiiuy CerMeHTauHeH, paciieHennem m.jlm'
cremr. passwTiHeM HedipHinen.

Ene Gonee sepositho, u1o |
POAL OpH PAsBTHH MILAHOK, KO
WiMH TpoxothopaMi, a B oc 0L
CXOACTEO KOTOPWX ¢ Tpoxodop { NMOpasuTeibHO.
OAHHOKDID MOUIHOCO { i
IHTHAMM TYEThIE 11
COYCTHBUIErDCA Jalexko BHHZ B

He Gyny IBATh Ha  OAHHOKOM
KPYTrib ueps pouc ¥ KOTOpPOro oct
Ho spang i wro Gyier ocnapisa TO OPrauna:
CHIILHO BTOPHUHO VIOl
KHH3Y BOZAYIIHOIO KOPHS

Oprannaan ETHM




O YHCA CermMeH-
cta, Jlaxe napa-

£ CPELK HUX B [IEPEYIO OYEPEAL MYPABLY 10 BLICOTE CROEH CBOEDD-
paznol mophonorniecicoll B (nanonornueckoit AMpEPEHUMPOBKY
JUCyT HOCHOPHTH © HAKGDIEE CHOMHEIMN MPCACTABUTEAAMH THIA
OHOUHBIX, HE HCKMoNad Nokanyli lwoxe uenopexa, Kanercs
HA FEMHON NOBEPXHOCTH HET JepeBd, HET YAODHOTO Kamid :
pEIe He cocTaeaann Gl coOCTBEHHOCTE Tl MM MHON HOJOHMK
MYpaBBeR. A 110 CI0IKHOCTH BPOACHHEX Deaycaonubix peduiercor—
HHCTHHKTOB—Y HHX HET COMEPHHKOB B MiBOH NpHpoie.

InaTe THIA XOPAORKMX 3APOCA0 YIE HE POLEH, & UL JECOM.
10T Jlec COCAMHACTCA [AE-TO C 3APOCALIO THHA MEpBel; K Hemy
HOAX0ANT, IOBHANMOMY . KOPHEBHUIE OT CTBOMA KOALYATEIX HepBei,
HO OHO CIKPKITO Mol Mousoii, ¥ GHOAOr TOALKO NPHIHCHIBAET BTOMY
KOPHERHIY HEKOTOPKE croauue B npoMexcyToyHol ofiacTi nobery
upote Balanoglossus. Jlec MOIBOHOTHLIX  XOPOWO  PACuHILeH,
BEIOAY BMIHBL TOAHIMAIOLINCCA BBEPX HPAMBIE BETBHCTLIL 0Jibi,
M CBAZYIOWME IX TOPHIOHTANBHEIE KOPHEBHUIA YACTO 3aMETHL
BIOAHE Onpen {HO. OrTMmepiuide L5l M BETBH AHHIHCE
I J0B0ABHD J0LIEM COCTOARHH, ° HCIROTa hopsn

NLWIEM KOMHYECTRE M EB ADY

BEIBOAL 00 MCTOPHYECK!

Kabskaptii sace mossonoy

It Bojee BHICOKHMM CTE ECTh 1Hbl,
rawumue npeteabofl 4na No3ec i HYHHLL, TAK |
CpaRHen axyan, of - 37 1M it

OTHATL  HPEHMYLLECTR) DEJL APYIHME 1O
(rananoruyecicoli |

Tam cnejy

W penthanii, JIH, Koneq

BAHL, YEM HBIHE CYLIECTBYOLWIHE T

TalHe, i




seit mio-
THITAX M-
0T Tora,
opnar, xors
SHYCTHRIIENOCH

ap Tpynna:
Hero JHBOT-
1 JHIUHHKH
BeJICACTRIE

oif cTazum,
HOBBIE [EHYI,

KpyI mpo‘:ﬁttuﬂma HIPATS HEKOTOPYIO POt HEOTEHMS
AICOHTOAOTHICCKA HCTOPHA HOSBOHOMHEIX B KaMIOM KJacce
A NPHMEPAMI [OJHORO. BHIMHPAHUS HAUG0EE COBEPIIEHHRR

i3 CYMIECTHOBABIIMX KOTAA-TO THOOR, B opeoliennocts uaofuayior

AKHMI IPUMEPAMKI KACes! phi6, amfin0uil v penTiani. Ha srux
}P‘IE FIAX TIONTH CAMBIME BLICOKHMM MOUSHEIMH CTBOJAMI ABAAIOTCA
OXIIHE, HCUCIHYBIIME, JalONHAKIME B HACTOAIIEE BPEMA
Y OKEAHOE W NPECHBIX BOJ KOCTHCTHIE pHK Des ApTepHansioro
KOHyCd, Des Chnupajbioro KianaHa KHWKH NPeacTanisns coboi
SMHFOHOB MOLHOT (hayHbl ane030iCKIX PLI0, U KX PoioHANAIL-
HHKH—HeKonaempe Teleostei pannero mesozoa—HOCAT Ha cebe
CAelbl YIIPOLIEHHH, HEOTEHHH. TOMHO TAKMKE W COBPEMEHHKEE aM-
(pHGHN NPEACTABIMIOTCA HAM BO MHOTHX OTHOWEHHSX YIPOLIEHHB-
MH 10 CPARHEHHID ¢ BEJIHKONEITHLIMKY CFEFUI.IE!;HI'IJI\ H, ¥ BO BCAKOM
oy HCUEZHOBEHHE MOUIHOTD KOCTHOrO HAHLUBIPA HENLSA NPHEATL
HHAYe, KA 84 YIPOUeHNE, CBASAHHOL ¢ peAYRIHCH Hx rumrmm
Cpean cospemennsx anminil mWHpoKo pdl.llp(lLTrl-HlLH.l HEC
BEETAA BaeKywan aa coboii | KIHIO (heroTHn {po
J1#, HEOTEHHSA KOTOPOTo & ABHETD  npon
HBYHATLCS DICCTIEPHMEHTANILNO, K HEDTEHHYMECKHIM {Tl p'u :
OTHECTH TAIOKE H NIPOTEA, ¥ CHPE
chiata, a mosicer 6mTe 1 Derotrema
Hemuorue sxussie crsoas noyu
BTOPOH naak no cpasHenio ¢
HEKOIAEMBX TPyl
SepulL 1 ameili—mnes
BUTEAAM Kn Ll
UeJ10 TI0K : nporpec
SAWEMY ABHIKEHII0. [Tt
iee I.I,Jt‘\m B p & I apoaoLnonNo
cpeian Cu
off rpynns,
||mp\|u CPEIH MJIEKOIMTIIO uu X
1O CHOEMY NIPOHCX0M
He © Haubdonee wcor




Ui 0fio-
ASBHT e

cgnrpsmmu'amoo apersa. Sra Kapr
e GonLIyIo APKOLTL HPK OXBATE TAACORTONOTH-
mum cham:o Kakyio Gul PpyRily »UBOTHL, 0CTABMBIIHX CAeAb
; mmoﬂ JIGTONMHEN, MBI HH BIFAMM, BESIAC Mbl BCTpE-
 THOEAH  LEnsIX h:laccoa, KOraa-To. MpolBeTaBum:
B CBOE npem JOCTHFIINX BBCOKGH CTENENH COBEPUIBHCTRA.
Pae e pasiopDpagsble THEAHTCKHE HYMMY/IHTHL, KOTOPblE KOT/d-
TO B OPPOMHBIN KOJAHYECTBAX 3UCEAAIN MOPA H OKEAHL? CI}BPEMEII-
‘Hete Foraminifera—ux anuronsl.. Menezan ¢ auua semms ammo-
HHTH ¥ GEJIEMHHTH, W OrpoMHOe KoauHes HX CHOMKHEX p'ﬁm[mﬂ
COCTABASIOT IHAUMTETbLHKHA HPOUEHT OCAI0MHBIX OTI0MKEHHI Meso-
H0HCKOM 9pnl; COBPEMEHHBIE CHOPYTH M KApaKATHUL ABIRIOTCA.
HOHEYHO, PE3YIBTATOM perpeccnah‘ak SBOMOLHE, H TOALKD HAYTHIYVC
Gaarofaps Kakofi-To 2araaovHoi NPOYHOCTH CEOEro FeHOTHNA 10-
e o Hac. Cp& M TO3BOHOYHLIX HBOTHRX B KadOM KJAcce Mhl
SAMEYACM PACLBET KPYIHLIR NPEXPACHD AHPEPEHUNPOBAHHBX TRy T
B APeBHNX 3pax M ux JaneHelimuil ynagok, npusodaiaHi wacro
K NOAHOMY HCHEIHORSHHIO. At Bl OBEPHBIR HCTOPHHECKME CBM-
ASTeNnbeTRA BECHMA }TJ!_\.'G."I)!I{}T HdlIH 3HAHHA OTHOCHTEALHD JBi
JIOUHE OPraiHanos, BeaeleTBHe Herd H 3HAHHA ORI3BIBRHOTCNH I
pasio Bosee )’ﬁEIlIITG.‘-'IbHHMI!. YeM HAWM Teopuu N0 IBOJUQLH
ATOMODE, ACTPOHOMHYECKUX TEN M MHHEDAIOR, OCHORAHHEIE HCK!
HHTEILHO Ha CpaBHHTE fOM H 0749 SHCNEPHMEHTATHHOM
METO/LaX.
0]‘;!0.\5}{0{.‘ SHAMEHHE Pperpe X C OLLEH
HAHBOTHOYD 11; TR HE JOMRHD
BLITEKACT H3 I!pll.\ﬂ:l!lﬂﬂl:-l BTOP g
obIueER HAUPaBIEHHOCTH HETOPHYECK
CAOMKHOID B npocToe
SAKOH WY TAMBOI TETC

M Bee kop
He B cuaax




y grmimp I PYIIN JKHBOTHBIX, SAHUMAIN 1AACTHUHBE Upo-
s Ble Hn yupomeuam (OPMBI, M HPOLECC YCAOHHEHMS PEHOTHIA
FHEPTA H XHILHAKOB MO BAHAKHEM ECTECTEEHHOr0 0TO0PA HAYHHAICH
CRHIBHOBA, HHOTAA C TeM JKe KOHEUHBIM Pe3yIBTATOM.
 Taxum obpasom, npuenocobAeHHOCTh, BOSHHIKUIAS NyTeMm Mpo-
IPECCHBHON  SBOMOLMH, HACTO Hecaa ¢ Ccoboil yrpoay rHoenH,
W TPl BHOBb COSAABIINXCA YCAOBHAX PECPECCHBHBIE Wil MeHee
CNENHATNENPOBINHEE HOPME OKASLIBAIMCL DoJce HpHenocoDien-
HBIMI 1 ToDeX L B DopLbe 3a cyuecTronanne. daxe e Guonort,
KOTOPLIE CTOAT HA ToUKe 3persi JloTeH W BEPAT B TO, YTo Bre Nocne-
AVIOUIHE PEHOTHOL ABISIOTCA  Juiub  KoMOHHanueild redoTHios,
PAHEC CYIUCTBOBABIIX, NPpU3HABas Takum obpasom n:.pummmuu.-
HYI0 AliePEHIIIPOBKY OCHOBHRIX JEMEHTOB MO
(Hanoaoruieciknx ocoleHHocTel, He CTa KOHEYHO, OTf
410 KOMOMHALME 9THX EAHHMLL 110 Mepe 980 AIEHHD,
M YHe XOTH H CKAYKAMH, OCHOAHANE ]
(OCTHCTHIX puid, FEHETHKOB YOSAICHO, YTO IéHi Ne ToA
Wﬂte‘nﬂaro CICPEIMBANHIL B DOJEE CHOMMHE
K ¥HpOUIsCL NP JTOM, HO HHO
BO3MOIKHOCTL M AKE 1
BIX, B DCO- TA B 3B0JIOLHI 0PTAHIZMOB BLITE!
13 BOIHHKAIA Cpemy CanTHaLOHOB TEopeTniec
o0 rpymiL KOMOMHALH  TOCTOAHHD
POFPECCHBHONY I HE BCe OKaskIBAOnCs B
0P ITOBLILE FEHBE NEFKO MYyTHRYIOT, Kait
KOB K HAm- K ero MUOroMHCenHE anje
CTORKH 1 HE AT Hi
FEHOTHNM HACTOABKO HPOYHO
HONTIN HEHAMEHHEIME B TEUEHHE M
Jer (Mautilus, Ligula)
H MyTHpyiT (00U HHCTE
KOCTHCTHIE  pLIGEL, TITHLLL,
ITOMY HEAEHMID €O




B cooeif npekpackoft Kunre sBeeennan ROKPY! HaCs aCTPOHOM
HMHE EPACLALT, UTO HAWEH 3eMAe, KOTODAS CYIIECTBYEF He-
CHOJBKO Qoslee o/HOrO Miaamapia jer, Donce uan Menee ofecne-
MEHO CYIECTBOBAHKE emle B Teyenne DWIMOHA M adwe Oonee
VIET 10 ONJAHIEHHA MM MeHNs HA ConHLe. B revenie aroro ne-
PHOAA, B THCAYY DA3 HPEBLULAIOLIET0 TPEANIECTRYIOMN e
SB0MAIH SEMHOI OPralHiecKoro MHPA, NPOLECE IB0moHK By eT,
ROHENHO, HPONOMKATRCA KAK B CTOPOHY BEPORTHOIO perpecca,
TAIK M B CTOPOHY NPOrpecca, MEHEE BEPOATHOIO, HO HE MCHEE cToli-
Ioro. ECTb Bee 0cHOBANMS AYMATh, 4TO 3@ 3TOT OFPOMHbIH mepHol
OpraHuyecKan »u3Hb HA 3emae oforaTHTCH HOBLIMM «BEICHIHMMY

opyanis, o caopchelirelt Mopdoiorudecioil # gnanoaornyecKoli
JihepeHUHPOBKE KOTOPhIX HUKakas Hayuna
AATh HAM LEHE NPUONHIHTEIEHOO Tpe;




AT OTIeNE-
CPUIEHH TTpan,

0 opranmz
OTOPOra: aroT

upment, The

» TEMT .
SMIEpaMenTa). B OTOM CMBIC/IC MBI MOMEM Onpede-
PHIATE, MTO COBPEMEHHAS FeHETHKA BHOOIHE MOLTBECD-
T ¢ 0 TeopHio Lpeopmaiyt.

C pyroii cropoms, HE MeHee DUSBMIHO, YTO B FoJ0BKE Ye/0ne-

UECKUED CHEPMATO30MA HeT pedeHouica ¢ roaoskoll, pyuikamy
H HOKKAMH, KOTOPOTO PHCOBAIN Hi KOMHMECKHX DHCYHKAX aHH-
MATBIKYIHCTH BOCEMHAUATOFO cronerns. Her, KonewHo, 1 B MaTKe
DEPEMEHHOH JREHIMHKL TAKOrD PACTONOMEHNA COCYAOR HA «KPO-
BAHOM CTYCTI(EY {nnauem‘e)_, KOTOpOe npedopMupanaiio ou pefienon-
Kd C NMOABEPHYTHIMH HOMKIKAME H OPUACETEIMG I HECYIIeCTBYIOWCH
FONOBKE KyJIA4Kam, Kak ato pucyer fkos Pyd s 1554 r. S1o He
ODJIEE ICHI HANBHBIE CXEMBE, TITAIDLIHECH HITOCTPHPOBATE B 001EM
HPABHILHYI0 TeopHio W moxcer ObTH aane, Kak yrse er
A. . Hekpacon, npeaiamepeHHo [APHHPOBAHHLIE, CATHPHYECKHE.
Ho exemur, MoieiH, HITI0CTPHPY DL Bestiyio HOBYID TEODHIO, OYEHE
HACTO DBIBAIOT HAMBHEIMH W YOKE YEpes KODPOTKOE BREMS npw 1po-
Tpecce HAYKH TNepelesibBaiores. Eme CoBceM Hemapin Mo
AToMd B BILIE CONHEUHOH CHCTEMBI € LEHTPANLHEM SAPOM H Bpa-
LWAIOLIHMHCH BOKDYP HEI0 TEJECHLIMH 3ICKTPOHAMM IPEACTA
JIACH HaM BIOJIHE peanbHoii, Ho A (usuoB Hammx auell oz
KAMETCR CHABHO YIIPOLIEH O, TIOUTH B Toli »
JIOBEIC BHYTRH FONOBKH CHEPMATO30HAA Aaner o Tex 24 x
KOTOPHIE HAXOAATCH 3Hech M0 Halinogennsam COBPEMEHHBIX
J0FOB M KOTOPEE coraac IPEHHAM T
HHIMBIAYANBHEE 0C00 TH PeDEHKE, HACACLYeMbIE MM ¢ OTHOB-
CcKoit eTopoHsL. -

SUroTa U pazsuBaLHesn HEE DPraHHIM

JHHO PA3ITHYHEL.
COOTHOLIEHHE
poda, ¢ o
JMEM B IKHCA0poIn
ATOMaMit CBOAATCH TIPee Boe
AEHHI DICKTPOHOR, Gy
BOKPYT aTOMHOro faipa, a




BAOMEKe) B sﬁueww ‘rpyﬁu:a:. y HACRKOMBIX, T2 8 ©OBo-
MT HAUPABACTCR QUPEASISHHEIE NUEROH TOK 0T NUTATENLHBIX
IGHETOK, NOMEMAMEXCA ¢ opHOH CTopoHw osouura, JlagHum-
Hite SKCOEPHMENTE ¢ Aifammn amfinbuil nokazanu, uTo BHEWHEMM
uns,tte:ﬁmnnmn MOJIHO HM3MCHUTE OpPHEHTALHID ﬁy,aynum TInCKa-

crefi ApobacHHA, BEZBAR NEPErPYHOHPOBKY BHYTPEHHEr's MaTe-
puana sk,

Filia MHOrIX HACEKOMBEN 0AETH DONEE 111 MeHee TEepanii tKOp-
AYNOH, BRARASCMOR SHHUTEAHEM MATEPHHCKOTO Oprau
PAST ZOKE N0CAE OTMHPAHKT AMLA HAH HIBATHA 1
HALT NPABHALHYIO MOPQOJOrHYECKYI0 CTPYKTYD
H SAAHHM KOHLAME, HPABYI0 K NEBYI0 TOA0BHHY, DPIOWHYIO K
HY0 l‘.“l'opmibl Omi‘mu BESLL JIH MOMHO COMHERATHCH, 4TO W CaMOe
BEMECTRY AlUa HE SBAAETCS 3AECh 0] LHOPOA! )it {0 Y, HAJM-
0 B cOCyA onpeaeierHoit GopMet, @ 0 KTO SHBIMH
CHOHCTBAM, PasAnHEIMH B padi
aroll  cranun Apeicrans coboli opranuzosanuy in
cHeTeny.

FeHerHica nol cospesaniem it ap: 3:1 obbraH0
AyKUHOHHOE jenenne. Ho ¢ 1
OCOGEHHO MHTEPECEH TOT MOMEHT B JiH
KOToped no Gonbled wacru
AVEUHOHHOMY JLeTIEHHIO,
PA3PACTACTEA AP0 M B HEKOTEPE
JOCTHEALT OF POMHBLIX
MEPHl SADA B HAETKD
OTOM B HECKOMBEG THICAY




| HE TOABKO BHENIN
BEHHOCTH. Ve

WaERL Mopdonori,

MARPOHIEr0 HIATHHT,

EPHEXY (l]\r;milll'.'-
1932.

'apam-epna n.auﬁcmerruoc'rb.
| [l pe;.(ene JMHAMHKOH, ¢ HENPepLBHEIM
eHoM Bemeets. B TEHOHEMHBIX MOZIERYNAX  OOMEH BEWECTE

MOMET OCYIMCCTRARTHLCA 063 paspuiba raasubix cpAscl Grarogaps
HAMMUNIO DOKOBBIX BaseHTHOCTe. CeHoHEMA MOMET (pa3dyxatss,
MPONHTHBAACE BO/OM, NPHIEM MPHCORLIKHAIONMECH K Heli HACTHIN
BOALT LODICHEL PABNBHCATL OEAKOBHE pPAAMKANHL, COXpAaHSioune
CROK) CBASG 110 PHABHMM BATCHTHOCTAM: BATOM CAYVYRAE [UIMHA FEHo-
HEMBI VBEIHYIBUETCH, H CIHPAIL MOIKET PACKPYUHBATLCA, XPOMO-
COMA, NIMEPAIOIWAACH B MOJONOM OBOLIHTE HEMHOTHME MHKDOHAMH,
B AAPE PABPOCUIEIOCH OBOUHTA MOMKET HMEThH YiKe JECATHH MUKpO-
HOB B JUIHHY.

Ho pasbyxanue 0T NPHCOBIMHEHHMA BOAH ECTh JIHINL HAYAI0
acenmuasipmn. [locaeusas npoucXo/ T IUilh TOrd, Koria ocyie-
CTBAACTCA ynodo0aenHe NHTATENLHLIX BEWIECTE OCHOBHON CTpyi-
TYpPEe XPOMOHEMHDH MoneKkyasl. TeHoHeMa oKpyser i
COKOM, KOTOPBIT 1100 €T NHUTATEALHLE BELECTE

BANEHTHOCTEN reHoHeMbl ITH i
MECTa KPUCTAILIHYECION PeIeT!
B Te, TIUE yie HMEITCS 'l‘iiJ\‘!IL‘. bl
ACCHMHITALMN  KPHC i
HEXOAALEH B MHLEr

NoHIoB KIeTH. |

JUIHHE PEHOHEMB,

MR

Prr:lnph‘: A, Bd.
L il

mupé‘umn B e

TIRTAMNABUMA- KN ETH I




TeHOHEML
| Kpacurca

aAMH XpoMo-
[PACKE, KaK

Kag fdes-
Xpomari,

b CBOH BANAC FEHHBIX CTPY! A

1 KOTOPOMY NPHLLIN MHOTOYHCHEHHB(E
C PABBMTHEM THOPHAMBIX AN HA ne <Ta-

erqa MAET N0 MATepHECKOMY THRY®. Tlo Toit e

4 Ha fuKEHpOBaNHME 1 OKPAMEHINX NPETARITAX Medio:
M (B ocofenioeTa seno Yy Kyaiestron Phrynotet

anutdam Tomopteris, Tpucaans Tendrocoetum, angmimm  Batrahoeseps,
¥ Lilium legpardinum i Ap.) ORHCAHO DACTALCHHE XPOMOCOM 11t CEFMENTH,
MOAYNHBINIE  BASEAHNE XPOMOMEDOD, HpIuEM Y of £ W OB LI

IMOCOM XPOMOMEPSEE. N0 COOEMY TIOAOHEHING i1 10

Phrynotettix xposocomst wa sroll CTammie nMeénT B
ORPAMEHTHEY JHTEN © HIRNIENHEMH HA WHX 0D PASHEX pACCT
ANMH, SPEO OKPAMMEICIHMHCA GaacrieRpyl Kpac . M
ANT0 OCHOBHATL AXPOMATHHOUAA HUTL NPRICTABARET 3,
HemMY, B ph HTON Koropoit K
TRHEOeLHIITCH. N0 (o0 ERN
CTHS, HOTOPHE HE npuwaLs
0 CuRay c Touuailiwei etp

Houeang, 8 doasiie 3 HyTpE
[ He ol

CTOHA, Wike cama onpe
HAM HHEX GIOPHLX Ci
HUSHBIR CHOER Wbt
cayuaen T0UHo
HEPRUHIIE PEHOHEM RO
OfHAPYIRHBAEMLE B M
XACT, TNPHCOBOHUNA O
Bapoyem, wo. i

TEALILIN

Conut of 1Y

BECHMI HepUsTHO,

POLTa opourTa, TaK Kak M
0 BEXONE #1 Py
SnainTensioe pay
BUCOTO px wiTes

WENEIUX HOMAPHHL

Ho sy cnersin wig

Hee, KONEUHa, 0




WRICTER Pac:
HUSCKIX ‘trpl.ll

H mlulm'. KpacKam, u3 Jter'o MOMKHO
H m\em asmnue pH, a crano uth 1 pasini-

Kie noreHuMans. Bo scakoli KigTike NOBEPXHOCTE

B1a Hecer N0 Doabmed YacTH OTPHUETENLHER 3apai,
BEPXHOCTD SAPA H XPOMOCOM B HEpHD;

Hotit, PasnuiHbe SEPHA # BAKYONM B TKAHEBHIX KIETKAX, Kalue 060

HASBAHHA HM HH JABAJN LHTOJOTH, MOTYT HMETE Té HJIH HHBIE [0~

JIOMUTENBHBIE HIH OTPHIATEbHBIE 3apA/bE OHI OTHOCATCA PAZAHt-

HO K OCHOBHBIM I KHCAGIM KPACKAM B TOM 4MCHE M K HEAHKATOPAM.

Flocie BEIX0AA COACPKUMOTO SAPa TPH COSPERAHNH OBOLMTA B NPO-

TONARSME KNCTUUHOIO TE1: OKABBIBACTCH 0C0DEHHO MHOT'0 BLIECTB,

OTTHHAIOIMEXCA APYr 0T ApYyra ceoeH akTHBHOI peaiumei, a crano

ObIThH 1 BIeKTPHYECKHMI NoTenuuManany. Braroiapa stomy cosia-

BTCS ANEKTPHYECKOE CHAOBOE I101e€ OPHEHTH-

POBAHHOE COrACHD 0DILEeMY [any CTPOSHHA OBOLHTE, HO L 1-

JUPYIOIIEe W JaKperviamice 3ToT mad. Econ eme o coapesanns

YTOT NAaH Obi B CYIMECTBEHHLIX MepTax Yixe nameued, npedopmu-

PpOoBaH, TO TENEpb UM JeTépMUHHpYeTCes Gose icHan anbepen-

{MPOBKA, KOTOPAs B CBOW OYEPeib AETEPMHHM P AANbHERIYI0

JMiPepeHLITpOBIY caeayouteit cTagun.

[loj BANAHKEM CROMUBILETOCA CUIOBOLO 11

TENE JMO/DKHBL BOZHUKATD onpej

H. [lnei onucks

M TEPHXOIAT IS 3101

HTO [EPEMELIEHIA BEWECT \

PETHUECKHE M OOBACHAIOTCH PA3HNUEst 1

eHus saiine HECTR
nacne UHBAGAOTHOPEHIA W Brilgnein
BATCALHOCTE STHX Tpex T [
Jln‘mu) MoMeT




e Hapy-
T -ﬂ__ﬁua,

B nepunj

1 eoaa e
HTHA [OJ0BLIX
OM LA BCeX

- MOMEHTOM

} B KJIETO4-
arrusanuell.
1OrMn passi-
f OBJLETH
HAEM TEncph,
R0IKEN OGLIKHO-

e/eHHOI paaxuﬂen—emmmuoﬂ
ilo & Aanunit MoMenT cilocolio, T- & (B psia

eJIEHHEM AIPA M BBLIEIEHHEM HANDABHTEALHOIO
(B APYTHY CYMARY) PACTIANSHHUEM HA [BA NEpRLX
: FOMERA, PHIHONOrHUECKM IPH JTOM NPOKCXOLHT PEIKOE NOBE-
MIEHHE KHCNDPOLHOT0 00MEHA, B HEROTOPLIX CAYYasX crauitooipas-
Hoe Hamenenue pH, Mamenenye NPOHHUAEMOCTH 1 APYTHX Koa/l0M-
AAIBHO-XHMHYCCKHY  ocoBennocteil. Bosnuikalor CHOBa NepeisH-
AeHus ARUCBOro BEWeCTEA, HANpPABNAEMLE, NOBUAKMOMY, HANpPA-

JHEHHAME BHOBL HEpLJ{IDﬂ»{(EﬁHIﬂx CHIOBEIX TIOAEH,

K Yoe HMEBIIEHCH PaHCE HLTHLO up}iesm!pum\t. Slllth.'iOH C}’ij—
CTAHIHH npnudanmnrcu HOBBIE MOMEHTE 10TCA  MeCTa
BLIGEAEHHA NEPBOr0 K BTOPOrO HANPGBD BHEIX T !J, H MECTO
BHEIPEHKSA CHEPMATO30MIA: B HEKOTODHN enyuanx (nilua Nereis
1o ET\’J ITH NYHKTH HIPAIOT TalGxe pojie B 14 ﬂhHE!!lllclf OpHEH=
THPOBKE.

B roaobndcTHueckHX AfUAX 0TUOBCKOE If MATepHHCKoe sapa

TAOKE pasHMuei NoTeHLn
HeHTpe alina uam no ero 1
OTHOBCKOE AAPO 10 HEPBOFD
B OOMEH ¢ APOTONIAZMATHYECK)
H TOALKO LEHTPOCOMBE, MHTO
Thl, NIPOHHKIWIHE B Aluo P
NPHBHOCHTE HEKOTOpLIE
DIOMY HE MPHXOIHTCH Y
HOTBOPEHHI TIEPBLIE CTALKN J
[0 MATEPUHCKOMY THNY |
Kailoe ua OPLIX CcONpoBoMia
B IPOTOTLRIBMY, HAMITHAWOT [IPOsE.
THARKCH.

B uzpecTHix 2
Chaetopterus
Anpa. Tem ue




10 K J1e-
SIBCTOMEPOR.

BAPOALIIA. E"I:J!lfl’ e ﬁﬁaCTOMepN"DCTODb'MKO
1 0T ApYra—mMexannuecioii nepersoi mim,
CPEHECEHHA ML MOPLKOID €A B BOAY, NHINEHHYIO
Wm.*—'l‘o HOBE]JX OCTHAA MOJY30HA Ka)Uloro 6=:ac1'wepa ycne-
PactpocTpANNTECS HA BCIO OKPYHKHOCTD  OLIaPHBAOMIETOCH
Bnammepa KOTOPHIi ECTECTBEHHO PA3BUBAETCA NOCIE ITOr0 B LE/b-
HBH 3ApOasIN: BECKMA BEPOSITHO, YTO OTPULATENLHBIE 3AEKTPH-
HECKMI 3apsl, XAPAKTEPHIYIONHH ODLINHO HApYAHYIO MOBEPX-
HoeTh Alinal, pacnpoeT paHseTes IpH TAKOH OIEpaUHH Ha BCIO CBO-
GoHYI0 NOBEPXHOCTE. Tak OOBACHAWTCH KAACCHYCCKME ONLTHL
.llptmia 'KDTBDHMH OH NEITARCH A0KARATE (OMHHIIOTEHTHOCTEY Gna-
CTOMEPORZ.
*Dan Ka ma, Electrokinetic studies of marine ova, J
Le]l. a..comp. Phy v., 103
¥ P.M V.\lpauenh OnySINKOBAT HEAAEND B EMAe
% T, Opunty mobonsTiyio crats 01 3ATS ep: ol Lo
nuamas (Biol, Ztrbl,, ) NUTAIMET, OH K
KVET, OAHAKO, (CHOBHIE SKCTIEPHMEIrTa b HEE 10KAZ, TR 1

SABTOHOMUN i3, Hak II.IHLI.'TIUI Mpiam exs
€ TOMKN ya:

aKT, MTOo ecan pa AennTh

A=KNETOMITYIO) MO .

HENLHNE ManeHh

MAMHE, NoTOMY

TIOCTEMeHHD
OTROPEHTOM

¥ MIN Menge
nACyes, BAHHIL Te
: ! : B
JAacTomen NOBEPXHACTS
- TOJI0BHH= NI PHOAKTH B HBI W g
XA PaNTEP WITONNAIMEL DA




DETALCS ToM e
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pillllll.‘li

ipya. Bo soex avix

- X nedocTa-
o ann mocro
Afrapa nora-

0CThH CHMMETPHH, T0 B’rnpae " rpeme ae.neuua niiu;a nomm
b YOKE ACCHMETPHUHLIMI, 310 JEHCTRITEILHO YAGETEH R0KAIATS
ABUMHCTRE MCCAEOBAHNLIX CHYYAeB, XoTs OH Mo BEAMMHHE
M (hopme HaacTomepsl KazalHcL HaM OZMHAKOBEIMM.  Oumbouisie
AaHHete JpHina 00  OMHMOOTEHTHOCTH GMACTOMEDOR HTJIOKOHKHY
BRIOTE 20 cranuy GaacTyan OLU ORPOBEPrHYTE DONCe MOZAHHME
paborasut Penncrpoma, Xeperasuyca u [laay, noxasaswmx, uro
VS BTOpas Mia0CKOCTh .J.putmem!n JABNHT 3apOALII Ha [Be He(‘.l—l\t-
METPHYHBIX H HEPORHMX MOJOPHHL! H YTO HA CAMOM Jdene B 3ech
C Camoro Havana JPUG JIEHHE HIET o MOZaHTHOMY Tl{ﬂ)‘. [Ty orHo-
WEHHIO K ApyroMy ODBERTY JIpHIIA—TaHIETHHICY
Ontiio gokasame padoramn Cepdonrena n Ko,
¥ AYHUCTRIN MHBOTHMX Kal BO B3 IM OPI'dHH3ME, TaK U B
SPRAOM AHIE MMELTCH HECKOBILO ITOCKOCTEH cn\mﬁplm 4 B CBA3M
€ ITHM HHCAD II0eKoeTed 1pod
HBIE DAICTOMEPBL, YBEAUTHBACTCA.
OCODEHHDCTRID Aiiia KreHodop,
XHMITHECKHMH CTRYRTY Py
TEHA TPEX NEPBLIX ApodaeHuii e
Fll'lﬁ' I JC!(OCTII T:l]" ‘{TD T‘I:e

B.ftlm:lTbCﬂ OAHON

Kaxk uzsectuo, aiiuo wcretodop #: aBHA CHUT 1
MEPOM SICHOI'D MOBANTH . Jgenns. Habsrie ue
U3 'BockMi GaacTomepon Doft

BOCBMH PanHycos cimy

TAKOH npedopmatim

Hena paboroii lmera (1¢

1 Yo mussayig
TPOTOTRAING, Vil &
MUHECKUMI 51




Gaacromepa

1ﬁ DEHOBILM

NEYCTOROHHE-CUMMETDHUHOM AHLE LCTh TOABKO DANE
HAOCKOCTE CHMMETPITN, TO BTOpOe H TRETRE fAedenis sina 10K
DEITh yoie ACCHMETPHUHEIMIL, JTo ASHCTBHTEILHO YIASTCA A0KAZATE
B (0ABMIMHCTEE MCCTEAOBAHHEN CAYHHAER, XOTH On no BedH4YHHE
1 (opMe DIACTOMEPSEI KA3LIHMCL HaM OaHMHaKoBhivp, Olunboumsie
AauHepte Jlpuina o  OMHUNOTEHTHOCTH GJACTOMEPOB HTJIOKOMHX
BNA0TE 10 cTagmy GAacTy ik GbUm oNPOBEprHYTH DOMER MOZTHHMY
paboramu Penncrpoma, Xeperaawyca u [lnay, moxkasaslumx, 410
YHE BTOPAS HA0CKOCTE .‘.lpﬂﬁ."lL‘H'.l!ﬂ JEJIHT 3apoJpiin Ha JABe HeCHM-
METPHUYHBIX M HEPUBHEIX IONOBHHLL 1 YTO HA CaMOM JE1€ M 30ECh
€ CaMoTo Havaia lpnf AeHne II‘ILT o MO3HHYHOMY 'mny Mo U‘I'HO—
Wenn) K& apyromy ofsex
bt HO paboTamMu
1CThIX HCHBOTHBIX 3 Apnc HH3ME, Td
7] TPHH, 4 B CBARN

€ ITHM YHCI0 M10CKOCTER
Hule GracTome
OcoBERHOCTHIO

HOi 10 ]IICI\!JI.".I H,
BHIOTCAH JIYYuC
BAHBATLCH 000 B |
Kax u3 i
MepoM sichoro

us RDCL.uH i}




OMEPaMH

i MPYIHOTO
CTOMEPOR YHHE CO-
hopei—4 npu-
OAHONO M3 3THX
AJEHHE COOTBET-

MMETPHS HE
£ KAKHX-11100

P :
BOCHMH DIACTOMEPAX H B CACLYIOUIIX. B pesyaprdare yHaeTeH
CHUpANLHOE PACION0AKEHHE DAACTOMEPOD, uHoraa npasoe (00 X0y
iKY uACoE), MHOrAA Jiepoe. BoaMoRio, HTo SToT CAGKHBIH
i paLHBI THTT APOBAEHNA OUPERENALTCA HILL HEMHOT AT napasi
AoMopprErx renos. Oaus red OHpelenaeT NONoAKEHHE nepeLx
ABYX BEpETEH apobnenns B Tolt ke MIOCKOCTH, KRl CAMOE MEepeoe
BEPLTEHO OIOAOTBOPEHHOIT siiina, a Apyroi (wam Apyrue) red onpe-
ARIALT HAKNOHHOE TOJOMKEHHE TOCHELYIONIN pepeTen. B aToM 0T

HOMIEHHI 0CODEHHO HHTEPECEH 407 HaC cayugi, Koraa y NpyLosHKE

Lymnaea rubella B 01HOM W TOM jHe BHIE BCTPEYAlITCA TEHOTHIIE,
KAPAKTEPHIYIOUIHECH Wi npagoll, wan nemoft cnMpanbHol paKo-
BuHoit. pobaenne Aila y aTAX TEHOTHIOR WIET CODTRETCTEEHHD N0

TPAROMY ML JIEBOMY CHTHPABHOMY THIY. Bnech yie TpH NEPBOM
JeneHuit ANA PasmHaHe MesKdy 00OHMH THIAMH BLIPAAEHD 10CTA-
TounD peaio MoagjkeHies seperen. BecoMa BCPOATHO, uTO NpaBkt
1 JeBbliil THIIEL HAMEHEHH g 20 sifue,
TAK KK OHH 0DHAPYMUBAIOTCS
MMl OGOMX HanpaBATEbHEX Tenell. Mmopiiomor

] ET OHON

TOMO3HIGTH
cnxpant (
H TeTept
xara ul

CTOPOHD
MBI BHIHN

the mi




) : ofipazom BHElHHE yam
. @&yﬂm MX N0 HOPAIKY.

y 1) sitiuo npeacTapiner cofol cuonoe flone, B pag-
iuuk uynmx KOTOPOTO NOALEPHHEAETCH TA M KHAR MEHAIDUAACH
# TEYEHHE PASBHTHA PazuMua NOTEHUMANOB'. DTH NOTEHLHANL—
UPEKAE BCErD BIEKTPHUECKHE, HO MOFYT OHITL M HHLIE: MeXaHHue-
CKHME, KANHIAPHLE, AHQYEHOHHBE, PABHTALHOHNEEIE, TeMneparyp-
HBIE BAH XpMuaveckHe. TaK, YMEHbUEHHE NPOHHUACMOCTH B KAKOM-
Jmb0! NYHITE MOBEPXHOCTH BAederT 33 cofoll” Mexanuyeckye Toku
BOABL M3 PAsHBIX NYHKTOB, KOTOPHE MOLUIEPHUBAIOTCH HEKOTUpPOL
BPEMS pedakuuaMy obmena penlects, Takue YacThl0 MEXaHHUECKHE
HAH AHPYSHOHHBE, YACTHI0 KaTa(opeTHUecKue TOKM BOAL H B3BE-
IIEHHEX B Hell YacTHL H UEAbX KIETOK KOHCTAT HPOBAHEL BO MHOPHX
CAVHAAX HA PASHBIX CTAIHAX H fGea comuennn ll[‘ 10T BAMKHYIO0 poJik
B npoiecce paspuTHA. ]deI!I.lI.d MEIY F MH MPeJCcTaBaAInT
SR HHX HEKOTODYH), DIHAKO HEMONHYI0, NPErpaLy, H TOKH ocol uHHh
Pﬂ:!BHBaIOTCE KOrjia BOZHHKAET [0N0CTE IJJJdL‘T\"IiJ HI g n .

CTH, HANOJHEHHEE HAKOCTEID CO BAECIWEHHBIMH B Hel K

1mgru:pmumcr ueJs
Halnsaoec j
FAETCA 4TI
ChAaraemux,




o3elicTRIA ONPEIENEHHbBIX XHMHYEC !
TECTSIUIHM JAOKA3ATENLCTROM YUACTHA FOPMOHOB B P
Bl B HOPMAMBHIX YCADBHIX STH MILYUHPYIOIHE TOPMOHLI
BEFIEAIOTCH, TOBHAUMOMY , MEIFHTOACPMIILHON TKAHBIO, HENOCPEL-
CTBEHHO COTPHKACAIONIEHCH ¢ OKTOAEPMOH, KoTOpaA cincohna peari-
POBATE Ha FOPMOHBL 00PA3OBAHIEM MOBIOBOH TpyfKy. B yeaosmax
DIKCHEPHMEHTA JHBAK MEILHTOAEPMA MOMKET ObITh 3UMCHEHE BBICY-
wenuoit WM TAK MW HHANe AepaTypuposaddoi. FopmoHansHoe
SHaveie JeHcTRYIONNX B 3THX YCAOBMAX XHMHUECKUX BEUIECTH
HHCKOALIO. HE HApylAeTes Tem, 4To nogobnoe e posneHcTane
QKASHIBAIOT H APYUHE MEPTHRIC TKaHM. Brojine BoaMouHo, WT0
B DAoKalinee BPEMA MBI HAYTHMCSH ¥ JBAATE TOMHO TaRHe e
RUMMUCCKHE MHIYKTOPBL H CHHTETHYLCKN? [PHIOTO-
BASEM aipenamii, Beilh 1 00cac il HaroToBIALTCH B 0prani
HEPOATHO HC T KO B HAAMOYEYHHKAX, HO B MCHLIIEM KOJWUECTRC
1 & HEKOTOPBIX [IPYTHX K :
Camo coboil pasyMeercs, 4ro i Hepni
Aeiersus, HEXDAH 1 NEACHHBIX e
BAHMH CHIIOBOTO MO, 0biaLan onpeie
apocTpanenus. H i
O COCTOAHIS Peariy

B3]
flCTBHe OH MOWKET PO
1 Naturw
foaar 1€

NMBALUEHA KeTEn




[Chl B0 BCEX KICT-
0Bkl Coyuail -
ACKAPHILL ¥ 1Dy~

Xpo P
pasnnrmm, OCTABAACH -mnamam
A1 KAK HOCHTEI N TeH0THIA—XPOMOCOMHBIE MOIEKY-
I STOM, HOBHIHMOMY, HEM3MEHEHHBIMH, MbL MOSKEM
IMEHEHHY (PHSHKD-XHMHHECKHX ocoBeHHOCTENR
cheHOTHIAY XPOMOCOM, M3MEHCHHA BA3IOLTH, NOBEPXHOCTHOTO Ha-
TIKEHHA 1 APYTHX (MSMKO-XUMUNECKHN KOHCTAHT NDOARIAIOTCN
B 3MeHeHI KPOCCHHroBepa H YacToTel TPAaHCAOKAUNNA # Boobue
XPOMOCOMHBLIX #00CPAUMI 1107 BIMFAHHEM PEHTIEHOBCKMX AVHei
i TeMimeparyput. Taiie HaMeHEHHA LOMKHBL TAKHKE CKA3ATHCA W HA
HpOHEcce XPOMOCOMHOM ACCHME/IANME H TAKMEe BACKYT 34 cofoi
HAPYINEHHE OOMEHA MEKIY RAPOM M KASTOMHEIM TEJ0M, 4 CTdl0
ObiTh M panuHeiiwymn JubepeHIHpoBRY.
‘Mopdonory, HayUaloiHe JKCTePHMEHTAILHD NPOLECT pa-‘;sm'ua
IAEBHBIMY  PaKTOpaMH ARQEPEEUHPOBIH CHHTAIOT
H HEByKio. C TouKi 3peHna, KoTop:
MUHHpOBaHHOCTL Kaucloro (Gaacrom
JUCTKA | 3a4aTika,
TAMH: BO-HEPBEIN, HAKOHHBIIHMK
PASBHTHA OCOBEHHOCTAMM XHMHTE
N0 DLTL |
i, KO-BTOPHIX,
Ec/H sauaTor i
BUpYETCH Jmbo
THomA 3apojabiin
nefi san me
no
po
1I.L'}Ilit‘\|




CHAOBOM
I'0 CHITO-
W TarKe

e, Hn map ofipaztoli tbopme QHO MO0 Eu COETOATE Hpe-
MMYLUCCTBEHHO 13 K IAKOH nprrra TABMBI € HUHTIHMH BITIOYEHEAMIL
Con{:m«!cuos&lm& € HAPYIKHOI CPe0il BRIBLIBAET NPNUHYID OPleH-
THPOBKY NoBepxHocTHLX Muneni. Mo Winexy NUBEPXHOCTHEIR KO-
JOHANALHBI CA0H HAXOMHTCH B COCTOAHMI MCNA BRICOKOH BRZHO-
LTI, CTWI10 ObITH ABAALTCA TREPAOH cTpyTy poil. PACiiononeHue He-

NAPHKIX OPrasoB: aipa, LEHTPOCOME!, YKEATOMHOrO Teld H  np.
HAMENAET NPOJOALHYI0 0Ch ANLA 1 TEM  CAMBIM OCAOMHAST CHIO0-
BOE Sifesoe moJe, Tem bojee uro ug no CTH AT AHOB MH-
LEAJBl TAIDKE CODTBETCTBEHHO OpMCHTHPOBAULL. Yie w#a 370l
CTaauit CHIOBOE TOJIE NpH BCeil cBoOE OTHC npocTore
SABNSETER JIOCTATOMHO CJAOMHREIM:  I'PABITAIIHMOHHBIM
HHE FRENTIA W APYIHX BICTHOUeHit), o
JIHUHLIX (AT KallHIspHOH
B AHIAX MHOTHX HACCKOMBIX, K A1
TO CIOL3 NpHCOeAMHARTCH
AARAEHUHA,
Ho Goasias b 11}
a1 Gracromepor ocTd
cond, B 0CoBeHHOCTH B nepl
HelmeM pARRNTHI MAN0-TT0-
TBEpABIE IHBLE 0D]
HCEHHE TEPRHUHEIX 4 BTO
(opmy aapoisiud. B He
HHF MPOTIHTRIBARTCH |




SLHO COKpANL-

LA BOSHHKA0T TREp-
DA TN CaMble ped-
WTAIT Henixo -
THEILHX POCT Mrod
WHE AL TPHHIMAIT
Or'0 Hoas paseil-
HAPHAAPHOLD Clie-
POABIIA HA CTALHIO
CTPORHIS CHIOBOI

i Ha ToLAepAcanne
MR, KA W8 ofuei
XOLMMO BCETAU MMETH
TREPAOTO COCTORHH

HEBIX JKTO=- H HTO
EPRHOCTHBL Ca0if, C0-

P 4
i’lpﬂ-&M)l{&E‘l‘ pasma‘mc aaeT umy x0T
KOHEUHO, HE I‘IOJI!I}’IO AHYHHKY © coMUTaMu, Hedpuinamu, .

HLIMI BBIDOCTAMH H 1Tp, OTCYTCTBHE B CHAOROM N0/E UEHTPOR HIcTi-

JCPMBI CKAZKBARTCH, FAABHEIM 0DPaIOM, B HEHOPMATEHOM BHBEDHY-
TOM HAPYIHY PACMOTOMEHIN KACTOR IKHIIEUHHIGE, & TAIOKE, KOHEUHO,
B OTCYTCTEHI HEPBHOT CHCTEMEL 1 CBA3ANHKIX C HEW0 3aMATHOR.

Brinio 661 03HK0 COBEPIEHHD HETPABHIBHBM CHHTAT b IKTOAEPMY
SMUEHHON  derepyunupyiomeit cnocobrocti, Eit  npumazacsirr
MCHITIOHHTCALHO BAXHAA POIh B PA3BHTHM HEPBHON CHCTEMBY, KOTO-
PiH ABARETER CTOML MOUY UMM RETEPMHHATOPOM HA NOZLHHX CTAAUAX
PAZBATHA W Y B3poCAEX (opM. FTa JeTepMHHMpYIOWEAn DyHIKi
PACTET 110 MEPE PUSBHTHS TOHURRWNX CreeTHnx odpasosanuii. Ha
PAHBHX CTRRMAX HepBHOE BO30YIKIEHIE PACDICTPAHACTCR 4epes
ACLLCHE CBOGO/IHO NMOABHACHELE 1 MOYKET OaITb HENDCTOHHHBIE MEXICIE-
TOUHLE MOCTHKH, [PHYEM HTO PACTIPOCTPAHEHHE CONPOBOMIALTCA
MOBHAHMOMY, KaTadope CKHMM TOKAMK # 0 pHEHTALIEH MO Hampi-
BIABHHIO TOKA MHILE/LI MUCTENeHHD BO3HAKAOLEro Hepsa. Paas Mmi-
UL SAKPEILISIOTCH MAJI0-TI0-MAY B [IPOMHLIE HEpRHEE (1 "
COCTOAUE W3 WK BRICOKOH BnacTHuHOCTH, HEeroTOpLIE UHTOIOH,
He FENAUIAE BEPHTH B CYILECTRDBARNE CTPYKTYD, H FAHUHMBE
HAWMMME METOAIMH  MHEPOCHKOTHYE -
BHIOTCH HPHIHABATL CYILECTBOBAHHE HEPBHB

Ho cospemennste Meto

HOCTH JKHBLIX Me/byaif
IliEHHhI, HTO iiL‘I]p 1rur

umepluemm abeyp . reuenue eel
COXPAHNTLCA HULIKHE, FRHBIE CASIAN, COOT
(] .-'i}’\_'[n'l’}fhl\l wan }C'!r’lillhl'l p

HOUTEN) ,
HARTOR
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1939) cunrier
G0, ik acun i
WOSKEHIO AOHYCTITS, 10 i
W, Npu osnec 3
.IIDGHHM cu 1o

PATHOE HOPME, M B MEROICPMAN

: LB 0 A=
WIEHHBIX CRAZN ¢ HEpASEHBICHEH HepBHOIl TpydKeil, HabmoLLnics

PASAMINLIE AHOMATIH H HEL0DAZBHTHE.
Bausanne BHelHeR CPEIL! 0COTEHHD PEAKO CRAZLBABTCHA NP Ne-

‘peHoce ODDCODACHIOrD YUACTIA Sl B YCAOBHA HA0IHPOBAHHOID

PASBIINS B IAK0IEAMD0 NIDCTOPOHNEH NHTATEnLHON Cpete, Haipi-
MEP, TPHIOCAAKE KYCONKA JPOALIIN ULITLIEHKE 13 AHEHTOME 1k
KYCOUIKOB 3apoastiud amnbunil B Ioa0eTh TEND H B M0J0CTL BRITYIEH-
HOrO raasa Moaoaoil o, Onurer Kyme (1928), Bayusann
(1929) 1 Xoawrdperepa (1931) naxasany, WT0 npH 3THN YEAOBHAX
HOAYHAKOTCH COBEPIILHHD HEOMILIAHHEE, PazHoohpasite JHfepen-
HUPOBKH. 70 TOHATHO, TAK KalK 104 BIHSHHEM [HOCTOPOHHER, He-
OOBIMHON Cpeisl OTORBAHHEE 0T HOPMANLHOTO CHADBOTO 11045 Y -
CTRH J0HE B Doauwieill Han MeHbUICH CTENEHH NEPecTpoNThLs.

Haxkonnsuouiecs g revedHd PASBATIA BANAHIA Brewneil ¢puin
NPHBOIUIT K TOMY, HTO TIDH COBEPUIEHHO OJMHAKOBAIN FEHOTHIAX
(PEHOTHNBL OKABRIBAIOTCS PE3RO [ 00
HEAHD KOHCTATHPOBAHO LT MHOFHX FERUTHNOE D0 m[muu ¥ Ko=
TOPOI eaBa Ji He HOALWIHHCTBD TI'€HOB NPUABIACTCHA & eHoTHNE
MYXH COBEPIIEHHD PARINIHO B CHMOCTH OT ONPEAeCHHBIX BHEUI-
Hux yeaopuit. Ho soouie Her TakHX Opramdamon, LIS KOTOPLX
IKCHEPHMERTANLHARN NPOREPKA HE T 1 DB HAMEHAIOLErD BO3-
deilereisn BHEWrHeH cpeasl Ha pasBHTHE.

Xora (H3HONOrHA PA3BHTHA 1 CTABHT CBOM COTCTREHHLE MPO-
finemer, HO B 3uaW BHOM CTEUEHH OHa MOMWET ObiTh HAZBIHA
penorenernxoli

6. Biusnuwe O0TAEABHLIX TE€HOE HA PA3BHTHE
[0 camoMy XApaKTEPY TeHETHHECKIX Hecd toraunii Mul MO
FTOpLIE B
NPHIHAKH, |'.rmmru\l.

TCIONE V' HeroT
HTu BCH MEH/]

KOTOPLIE HMELOT Heaamiee npe
Adenamy guaa. B TPOTHBOMO) i




2 X 0P Ham
X ['CHOR, I.I.Iupu-
MHTE

IMTHE 1A CaMbiy
VECTBEHHOIO Boa-

T 3aponil
apoastuiel

2 Jlerde po-
MNeio-
rHe M AAT,

OPBI BT e
TROHOTGCTH

P : AL
pa apoﬁnenm. ITHM Yye nuocma, MOBHAMMOMY , KEKOR-TOIHIHM,
samesnAomuil npoueccs oOmena. [To Mepe 1eaeHI NOCALLYIOINK
TeHepalHil AXep KONMUECTRO 3TOrO SHUMMA HAPACTACT H HAKOHEL
JOXOUT 10 HEKOTOPOTO TOPOrd, 53 KOTOPHM €ro fAelcTBiE ciaabl-

PERKO M NPU LAThHeHIEM HAPACTAHII BEAET IK NoAvok

H K CHOEE SaposiLE. Y PeTeposHioTHEX aMGpHonos
AEHCTBIE ATOFO YHLHMA OCHAD/AETCH HAAMGHEM €10 AHTATOHICTE —
HOPMAABHONG TFEHR, HO HAJHMNE AOMUHAHTHOrO SAMELIMNTONR BCE-
TAKH CKABBIBHETCA M BHIPAKAETCA 3AMEIEHIEM PASBUTIA vCoDEHHO
TeX wacrelf, KOTOPHE HAYHHAWT JAKIAAHBATECH NOCAE TOTD, KAK
HIKOTIEHHE 3AMELISTOIEr0 2HUHMA AOUI0 10 HEKOTOPOTO NOPOTa.

HuTepeco, Yro NOBANMOMY CXOAHBI FeH BCTPEHAETCH WY Mie-
KOTHTAIUINK, B MACTHOCTH ¥ MENOBEKA, Fie OH, 10 Mielmo Jlau-
AAayapa, NpUBOAHT K AXOHAPOTIA3HM,

Fenu pocra, HOBIAUMOMY, HMEHT TAIKO i e NapaKTeD YCKOPHTE-
Jelt, cooTs. samepnuTesell pazsaTia. Kacrs Ib 11 I'pmupu (19 )
HECJIEAOBAIIN PAZBHTHE KPYIIHO 0 M
CTUANH GIACTyIB pasHuL LB BE :u:u,zm:_l y obemx p.'n: elie
He aamedaercs. Ho nasro YCKOPS 0N, COOTE:
SAMELIIOIHN A ART
AENCHHE KNETOR B 6/

HIIO € MeARofi | :

Maoxkro GB110 OBl MPHBECTH ELLE HECK
TeHOB KK yer 1
HEOTOPBIE 123 HIf
TOALKO HA POCT OTAeALHBXN OPrados.

B pAjle ci AYyNaen FTH ‘bl A POABARNOT c
Hill: oAnoil onp ,1I_'I|'H||\]|.| HI

1Landau
ECastieW.E tirego




me aemen-

HO, TE Ba (1
nu. Kpacamﬂ

HACTHX nur-
IBHBIX, T8 Bhi-
e feciiuerias rpi-
{op, HeusBeCTHO,
obpasoBai
I IEMENT
ORHOTO 4T He-
 XAPAKTED DHL-
Kol cpexoil
Aap. Kpome toro
L pauHGCTH
TOAUEHIE 3THX
OKPACKE 11
B OTHX pasio-
H puzsnoaoris

i Ty Tdkoe npencmnme'
Gp y:oumeca B SIpe B CBAAN C ONPEIETEHHBIMH TEHAMH,
[LIA3aMY, ¢y1mmunupym‘ 3ALCH KK JHLHMBL
san coaraem:aymmym peauiio. B IanuoM caydde o peakiun
0I'0 XApaKTepd, He BHXOAALLES 33 NPEIEIL 0fipeAeaes-
HUIX KACTOK, D10 JOKAILIBACTCH HEPEAKHM HAIHYMEM B L3y Apo-

- FOQHITEL COMATHYECKHX MYyTALMIT, KOrid 04Ha AN HECKOALKO OMMa-
TH BAATOAAPS HAMEHEHHOMY IEHHOMY COCTABY B HX KACTKAX PE3KO

BRULEAAIOTCA CBOEH OKPACKOH OT OKPYHAWUIMX OMMATHIL.

B fpyrux cayuasx, oQHaKo, GHIHMATOIHAE WK FopMOHAILHBC
HNPOAYKTH FEHOB JEHCTBYIOT HIBHE HA THH PABITHA HEKOTOPHIX
KACTOK, HpHYeM COGCTBEHHLUE I¢HOTHI HOC/ACAHUX Kaik Dyaro He
MPHHHMABT YHACTHA B HX AH(epeHimpoBke. Mbr HMmeeM ocHopaHine
AYMATh, YTO Y PasieabHONONBIX MHBOTHHX NEPBHUHBIE JOJOBRIE
KABTKH ABAAITCA 000eNOALMH, X0TA OHH H Pe3Ko OTIHYAKTCR 0o
FOMO- HAH TETEPOIHTUTHOMY COCTABY CEOHX XPOMOCOMHBX KOMILIEK-
COB. ¥ CAMOK NTHL NEPBHYHBIE M0I0BBIE KACTKH AAI0T HAYAAN Aiina
B TO BPEMS KaK B NMPABOM AHYHHKE OHM OCTAHABIHBAWTCH B Passn-
T, Ho ecan y ULIASHK Y1anuTh Jesbii SHUHUK, TO H3 NPABOro
PASBMBARTCH CeMEHHMK Co crepmarosoiianit (Kpy, 1923). Orcioan
MBI SAKITHONACM, UTO PAIBHTHE HEPBHYHLL : ETK!
MYIKCKOI0 MM HKEHCKOro noJia onpe.

RAPHOTHITON, HD PEHOTHIOM BCero opi KIETKIH nurupuru
M IPESIE BCET D KAETKH, ¢ ACHILINE B 1100 3AMATKE NEPBHY-
HOMQMOBBIE KJACTICH, BHUACASIOT TOT WK mum rop

npasasouinil pase

TOK B DIIL

B arom urr|:uu'vu|1 nEpE

lIHJ.}'hLEIﬁI co b 0 |_1| [DBOTO HOJ
Kpalinei Mepe v MOZBOROUHOIO W
.'J,EﬂCTBI{EM FOpMOHDB H

HEIX MUBOTHMX 110




X BeKe finlna
Y. dapeunonm.
OFEHETHUECKOT O
T0JLI0BANNCE
OEHHAX: 119
rOBOPKOi, uTo
EHETHYECKHM IS

€ aHaTOMBI 1101
€10 'CYII[ﬂ!TBEIEHHl!
PHTHKE STOT (3aKdis
TEHETHKH H thisio-

BIX AHATOMOR M M-
THYECKRIT zaKkok»,
EXOMHT B noprice
HMCH  VCAOBHAM
¢ BELyLIME camo-
0gFRIE ¢ Lipy-
Hpeimyiue

vBonGpaio-

- opr

£ TOTO, KK OH BUTYTAT B CAMOCTOSTEALHLA aGpaz

OTHB, 3aKAATIN OPratoB B 3apoasiue Anmens gynkins. Mo
TOABKD (Y HKUHOHHPYIONTH n]:lr'aﬂu BApOC npmumx

1B (opManm TaAe JHYHHOR, BEAYIINX cmcrmnuﬂ u&pa:i
HKHIHH, TaK KAIC H ¥ HHX Opraubl iyHKUHOHHPYIOT B ONpeleachuol
urremueu cpeq.e H HINEHERMA HX MOTYT GRTE OTMETEHE WM 3aKpE-
EHHEIM o'rﬁopum. Ho ara umnopxa nmuunﬁ paz noi-

HuKaLod (GINTTR

B ipoTHEONOA0H0CTE STOMY TapCTanr COBEPLIEHHO NIPABKILHO
VKasal, 4T0 ECTECTBEHHOMY OTDOPY MOLIEHAT HE TOABKD BIpociale
OPFAHHIMEL H JHYHHKY, BEIVIIHE CaMOCTOATENLHEI 00pas AHIuM,
HO BECH HHKA PA3BHTHA KAHI0r0 MEAMBHIYYMA HA BCEX €ro cTa-
JHAX, HAUHHRAA 0T 3UroTH.

CornacHn OCHOBHLIM TOAOMKEHHAM TEHCTHKH MMEHHD B JHroTe
BOSHUKAIT HACCICTECHHBIE HAMEHEHHA—MYTALUMH WM KoMOHHA-
UHH,—KoTophie B Goapiiel Man Medbiiell CTeNeHH CKasuBalTea Ha
BCEX CTAJMAX PAIBHTHSA, HA BCEX (JHIMDIOTHYECKHX OCOOEHHOCTHX
THX CTaumni.

Ecan O Hamn METOIE XHMHYECKOTD H MOD( THYeCKOTo aHa-
JTH3a KAeTku i DaacToMepor GuutH Gosee TOWHL i, ITo Kpaiinedl mep
MpHOAMAKAAHCE N0 } ! He coBepureHHoH Me
XHMHYECKOro # Mophanoriye ;

T Mbt, 0e3 coMHERNSA, Ha
3UIeTH 3amenanu

KdK }' B3pOCAOro Of
OPTaHNIMI MBl BIAHM A
paaru-mm E r.-'r;.n CHEH




JeTEpMHEHPOEA T
HOPHX FpylTax—

y KA X0paa, mpel-

e LEJYID CEPHI0 CMe-
BABHOCTH MEXAHHAMOB.
ABBHTHH, HE PACCTPOND
Ol BEINAAEHHE XOPL
HBIM TEHOM, Tal Kai ok

[AMECTRE APKOro 1pH-
SRabepHKe wemt mos-
IEPBOHAYABHOT (ymicint
ILHBIX CKAAL0K, KOTO=
jieli 'y Chordata, Ho

: BEHIM O GBI

EHILY XOPAOH H RABPAMH 22KM0NAETCR HE B TOM, 9TH
Kopia—hojes apenui, a salepusie wean—>aoace Moa010 sauaa
TOK 3 1UTOM, MTO FEHL xup:m HEIARAAIOTCA W, nepomo. IT]'JI;'I taun

O3HAKHOBEHHH CROCM BCEIMA BRIABAAIMEL HA OYEHE fa an
PadBMTHA, ASTEPMUHEPYA CHIORAE M0Je 3APOANWEA Mo BCeli ero
QUIHMHE, B TO BPEMA KAK 3ATATIKH JRADEPALIX WETEH JeTepMHHHPYHT
TOJBIKO nrpanme‘snm‘a VHACTOK Ha HEPEIHeM KOHUE CHAOBOTD fo-
SIS0 HX FeHB! BRISRIZHOTCA BO BCEX chayuyadx Ha Oonee nosaHed
CTOANM. '

hyHIEIHA BCEX BOOGILUE 3AMATKOB 0PI'dHOB—IETEPMHHANHA OLpe-
AENEHHBIX YHACTIKOB CHAOBONO NMoJiA $apoikiua Ha Tolt wau nHoi
CTAAHH OMTOreHe3a. DYHKIHOHHPOBAHWE STHX 3a4dTKOB BO B3po-
CADM COCTOSHHN 0CODH NPEACTARAAET CODOH vaCTo JiMilh BTOPHY-
HOE SIBNEHME, H DHO HEPEAKO MOMET MCHERHYTE DeslioiesHen o s
BHAA,—HANPHMEDP, TIPH HEOTEHHM,—HO YHACTHE B AETEPMHHALHHN Pa3-
BUTHA ACPHHTCA 0YEHL CTOIKO [loATOe BpeMA NocAe Toro, KAk OKoH-
FATEALHAR HY HKUNA Heuesna. EnT na4emy M ¢ ETCH RITEUATIEHHE,
YTO OpPraHe, Kor; DY HICHHOHH 2 B COBpEMEN-
HE[X OPrafisMon BO BIPOCJIOM COCTOMHMIM 0COTH, ¥ NX NOTOMKOB Ha-
SHOAAI0TCH ML B BHIL 08 Ha HoMee MM MEHCE PAHHEX CTH-

: i BIKHOBEHHD 1a0 HE TOY-

HOe IaKImgeHpe, CHHIT + i HeT 4 £ B b{.‘pllﬂ'!‘h'!.l-
HEPLIKO CayuneT i ) i { M COX 1b-
i OTCH-

BLIBOIST,

i .LLETCP\“II] Llll” .J.].!\Iii
KOHEYHOCTH npel

HenecoobpasHocTs Be

Cipramsiaiem i




zulu ﬁue.rlmus.
APLIE TINEROATITT
PeESVILTATH
HUECTRA 07-

JIOFHUECKHE 3aK0Hbl i

AOTOMY 970 Y-

M EATHILL 0fH4HO
HOCHTCS K TOMY,

N DT I peacKd-
BOABHO  TOUHI
THLHT HPOMERYTOK
DMOB padus pacna-
Faaa yMHpaer onpe-
0. HO mbl Haxo M
TPOUEHT EeTHCRHD
A fimamic Hepoye-

) mne ot r-pli
IpoHsBOC, Hppalt:

T COBMECTHO C CYLIECTROBAHMCM DICMEHTAPHBIK WACTHIL
(OCHOBY aToMHOl inaHitH.
Hexoropue o € HAKIOHHOCTRIO K BUTAIHCTHUECKIM TeH-
HUMAM 0XOTHO OTIGIHIKIIOTES Hi 97T HpHane. Tk, HasecTHbi
anrauicknit sooaor Fpeil 8 npeanieneicoli peun, npousHecerioh

T conrafipn 1933 12, BecbMa COMYBCTHEHHO TIPHBOLUT BTY WHTHTY
Hnkca Bopa. ['peii ocranapansactcs Ha pazsuTin aifld Mosmo-

CICOB Cp CHHPaALHON pakusitioil, HO HEe HA ToM pazoGpaiHoM Hamu
BhILTE HACTHOM CIYUde, Korla HANPABNENHE CIMPATH—NPABOC WK
JIEBOE—ONPEIENARTCS TEHOTHIOM, @ Ha TOM, KOP1a 010 3ABHCHT,
HOBHMMOMY, 0T «CAydaiHOUTHY, TAK Kdie ofie (iopyel crinpais serpe-
YHRIOTCS 3/leCh OIMHAKOBO HACTO TNPH BCAKEX cnapuesannsax. Tped
CRNOHEH BAKAWYHTL, YTO H B NOCACIHEM CAYYAL ¢KAETKH AlLa Mo
JOCKOE naﬁupalor TOT WAH HHOH HYTL B HCHMOCTH OT BHYTPEH=
HHX OPHUMHT BHYTPH HEX BOSHHKACT HEKOTOpPOE ABJIEHHE—C
WIEHHO HEBABHCHMOD OT K 10 BHEUIHHX B1||'1Hni -
TOMHO TAK < B MO : ..l
CTIDBAMM, KJCTIG ABIACTCH HH umu.w
OT OI PAHHYCHHI CTATHCTHIECKIX

Pasolpalubit Hamy c npasoft 1 aesolt cnupaan ¥y Lym-
naea rubella Aeiicrem
THHHHECKOH «
HENEHHLIH MarepHal 3 L
OHZ NOIMHHARTCH KAKOMY-T [H( WY HNPHHLBOY
BPOAE «CBOROAK B { OH CKJIDHEH HAXOIAMT
KYJ4X  PiUlIONICTHBHBIX B HLLLJIL i
UU}'C'IUUH"HH(IUL» Hatl||1nIB r“mm mm

HOCTE H LD
ACJIAET, 3dBEPHE
CTATHCTHYLCKH T¢
aryna "pe

¥ Fj ohr N.
re‘..;..nu.n Y.




r
OTHEBHOL
Haxolsen
T, Kum

NpoxXoJsT fec-
AT MX, d Mo
CPOSTHEIM N0-
AEHHE atonos

VILHOTO dToNa TIpH-
HOHCEHIH uneuulcn

LTEPHAALHLI $IBICHI
Bl npeaoxpani, o
POM HHIMBHAYA
eRsHoMErcs 1t Henpe-
ETHE B HX (OpMH-
A, O0benHeHioY
s DTOro Hils

T lencmecma, cuurcauponaﬂme B AApE no'!
BAMAHMEM 1L rimmro MATEPMHCKOID KOMILUIEKEA OBOLMTE. JTHM
offbacHsIETCH NPLOBAANIE MATEPHHCKOR HACASICTBEHHOCTH HA PAH-

CTAIMH PASBATHA FHBPHATLIX FHU, 4 TAIGKE MOKeT ObiTh 0 LTH-
TeNLHLE MOAHPHKAIMH, TOCKOJILKY HX CYHIECTBOBAINE MOKET DHTE
ADRASAHO.

4. PaseHBaeTCA rUMOTERA O TEHOHEMAX KAIC HOCHTENfX TeHo-
THIIA, COCTABJAAIMINX 0NOPHYID, HEPAZPYILNMYID HACTH XPOMOCOMM,
0 TO BPeMsA KAk coDCTBEHHO XPOMATHH M HUTH enaMiloBbX IETOKS
B SAPE PACTYIIErO OBOLHTE ABJSIOTCH TONbKO BEIHECTBAMM, ACCHMM-
AMPOBAHHBLINH BOKPYT' FEHOHCM B NIPOLECCE 00MEHA BELECTH MEX 1)'
OCHEHIMH 1 ATEPHLIM COKOM, A cTann GWTh 1 npoTonaasmolt, K
COMHBIE PEAKIIHH HMEIOT NPEXoALLEe 3HAUCHHE I CTONT B 3aBHCHMO-
CTH OT HEMEHABIErocH XapaKTepa CHHTEAHPYEMEIX PEHOHEN
Muuecicux peuects. [1o3ToMy I'eHOHEMA MOMET TO OKPALIUB
DEHOBHBLIME KPACKAMH, KAIC XPOMATHH, TO DCTALTCA HEOKRP:

5. IenoHema asnsierca cnoxcHali Monexynoil, cocronwe
KOBLIX W APYFHX pajukinos (redos), u no 00AbUIeR 9acTh AME
Bl AIHHHOH, DONEE WU MeHEe CUMPATLHO 3aKkpyunBaloiueiics 1
IOUICGE (MM JKe 910 MHUEANA—[IYHOK TAKE
Bo spema POCTA AIPA OBOUHTA TIHIIEBLIE BL’lIJ,EL“I‘Ehl —AMHHO
W APYTHE 00I0MICH DEAHOBRIX MOAeKRY 1, —Nol
H0TCA B ONPELENCHHOM NOPSLKE B ]

FEHOHEMHBIX MOJeKyn (Muies
CHHTeR (ACCHMMNALMA) FeHoR, Heobx:
wenneHun  xpomocom. Maburox
OBIOMICOB HITH X KOMILTE

HEPEXOINT B ITPOTONAARN

BIHAHHE IEHOR HA PasBiTHE.

6. TMocae pacrsopen
NPOTOMNAIMBL] 5




MOTPsL Ha pacnage-
EBhie -?mr:‘-rl(u W 34-

l.l,llpymb © Tevenme
CaX 3TOrD a.’s.miﬂ:u

APOALILA IPOHEX0NT
MPHHEM MpOTONAa:

it pemgecrse il
SAHHOTO CHIOBOTY

A PEKHMIL HEKII
[CPHBIX  PCHOIEM.

- ACTEPHMERTETOD HABAIOAAET pwy
010 CHIUBOTY 1014 HA GOJICE MM MeHEE tlpmmp»
RaiiHLI 2auaToK.

14, BecbMma BOKHYIO POk B PASRITI, B OCOGERHOCTH HA Boaee
NOBHEX CTAANAX, HPPACT BOZHHKHOBEHME CREACTHLIX 0pasobd-
HUH=—Uromn, NIACTHHOK W BOJ0KOH, COCTONMMX N3 K0A10MAAALHEX
sieon. DHE NPELOnpelensioTes TORAMH MEAcLy PASHHIHLIMKE CHAD-
BLIMH TIOMIOCAMH, KOTOPLIE BRIBEIBHIOT CHAY OPHERTHPOBRY eule
LLOJUBHHICHEIN. MMLLEIT, 8 2aTeM 9TH MUUE/LIB CHARBAIOTE B TBEPALIE
CKENETHRE 00PAZOBAHISA, SUKPLIADUHE HON0MKEHE NOIHCOB CH-
JoBoro noas. O0pazosanue HepsHux (np €CTH HACTHBIL Cary-
Hall TAKOro BOSHHKHOBEHISE CRENETHLIX BOAGKOH,

15; Cunosoe Hone BHENIHENR CPeILl, B YA CTH rpaBHTalHoH-
HUE, CRETOBROE M XiMmitueckoe (U i d 1eCTHEHHUE
BJUAHHE HA BHYTPUCHAOBOC [OJE sAlila W upu.ti-uua. bIpe;
HEPEAKO, B OCOOEHHOCTH ¥ pacTennil M CIAYMX AUBOTHLIX, HANpa-
siaenpe pocta. Kancioe sfigo AONYCKAST H3MEHEHHE HAPYHKHOTO
CHNOBOrG N JIHINLG B HARECTHRIX TIPE, dax, 34 numpu Vil FI.!LT: -
HHET yoKe aedopmainn

16, OrieabHbe npasy O MEHACAHPYIOUIHE FEHM OHPE;

HE TONBKO HAHDOEE 10C) AR AHAAH3A BHEWHHE | Bie ||pu-
SHAKH BIPOCILIX O 13 mmum [

IOPoi 1 campie paHnne ©

Aitua (mpasan o

ATHO, HAPHM

PARHOMEHC

CTOMEPAX, HO Ha

THUA TRYIHO

PARRHTHI TA 1 :

Abliuei us anig e ibs ! [ e { EHII0
I HEKOTOPLIM I g BUIK( H paa,
LOKHO BEBSICHITD

HHSL Fena ma

17. (rus
Ham Beero Oc




Copoig e s e wazai (8 1893 r.) & Mockse coctoncs o4ein
MHTEPECHBIR €heal eeTecTroMenBTaTeacit i ppateli—nepunii Kpyn-
HBIH CHESL, Hi KOTOPOM MHE NIPHILTOCH TPHCYTCTEOBATE 1 LAe Bh-
CTYNATL €O CHOMM HepBEIM Hay LM Aokiatom. Obime cobpanun
CHEJN NPOHCKOAIIN B OXPOMHON KOJOHHOM 3RJIE TENEpeniiero
Jloma coloaon, Che oriepuiaca Gaecryueit peusio npod. K, A. Tu-
MUPASERL, KOTOPHIH NPHBLTCTBOBI YMACTHHKOB ¢ «NPUBIHNKOM
pycercoit nayicns, Brepesie na cuean cobpanoch Goiee Thicsiy wie-
HOB, KOTOPBIC CROEH pABOToH YA0CTOREPHAN, UTO WMORKET, .. DLICTPRX
pasymom Hemrolon poccuiicikan 3eMis ponci

Opuo na obugmx cobpannil b fint/o ocoleHno aamedar
HEIM M BPESAAO0CH, KOHEYHO, B NAMATH Mogoneks. [lpumen u o
cpeay upcmmu_y.\n .ﬂLH Hmmn.mun-l T oit, B Lauel‘: nru'moii

MATHI, GoTamiga i r|m 1ocod iiea

ho:‘:rl st ygraen JI. H., 1o BCoMHIL ogHy (pazy H3 €ro crathh
o0 HAGHAMEHHMH HayKK B HCKYCCTRAR: aBoTaHnKi
H B KAETOHKAX-TD MNpOTONAAIMY, U B NpOTOILTA3ME Ble !
i 8 TOH (TYHICE elie UTo-10. SAIHTHSE ITH, OUEHHAHD, A0Aro He
HATCH, NOTOMY WTo 1M, QUEBHIHO, H J]
YHEHBIM HEKOCMA SaHNThES Jr\‘A-}lu '1||Jt\1\\ M noromy ons t,,
CO BpEeMEN EFrHNeTcHol Jpento y KOCRA YH
BBIBEMEHA M TUEHHIA H HEMeBNLa, 10 HAEro BpeMeHit He nphi
JOCh JANA NHUH HAPOAA HH OAHOTO PACTEHHS, Kpome waprodeis,

IpoTHBOpEiHe MEHAY : AaMu  Be ”" ord
H BHCIKASRIBAHNAMH cobpasi

npapais B AHBape
o 1035,




MEXAHIME,

mepeunuamm

BAHHEHHI JIBYX

1 epnscm KOMITERE
CBCR IITETRH Tes
LIBHBIM,  VIBOZHHBIM

CHATAAD XPOMOTOMM
HMEHHO 4€pes Xpo-
aBkoil crenewn ot oI
JEHHBIX O BEYTPee]
1300, 9TO TIPH HECOBLP-
HCCNBAOBAHMA HX 1 He
& (0 noctpoenms Xpovo-
ast, Jiaaymaunan s HE
Gombun

L, cuaauﬂm AT IIM npm'mpzmn

A ST0M OCHOBARKMH MOAKHO D810 06l NPUSHATE NpH-

TOCD 1t DTBEPHY THCS OT (HEHMEDUIHX KOHIA BELLYHOK

OOTaUHKoRY, CTAPAOUUXCH IPH HEloLTATOUMON METOAMKE pasio-.

Hrrh MO HACYH KaeTOuKY. He npasmasies M DRUI0 YUEHDIM

GHOMOrAM  JIeHCTBHTENLHD 2AHATECA BMECTO. ITHX BRCroAesHbX

YMCTROBaHMI NOHCKAMI HOBLIX COPTOB KapTofiens i HpHpy ieHneM
HOBLWX JKHBOTHRIX?

Her, monoase GHOJIOTH AEBAHOCTHX TOA0E OTHIOLL HE CIRAOHEL
Opu nocaetopath npHauey Toacrora, [1poTHBopeane MEHILY BIr1s-
gami oomora Menatinpa i Xumuia Ko Jea0 B HALNX 1Iaaax
npoimemy KAeTIKH ocolieno yiaier TebHoi, # Mbl DLUIH YBEPEHM,
TO MMEHHO STO NPOTHBUPEHHE O SUHEAET YCNEX JaabHeiny
foaee rayookux Heeaetosanmii. Haw n0Ck, 10 TaKol yenex
BUpHEE  CKOPEE IPOARMHET BIEPEL I HPAKT
YEHHE HEHHMX TOPOA AOMALIHHX KHBOTHEIX M 1
wilt, MeTopua noKasaaa, ro Mbl, TOPAAWHAR MOA0LEKE, HBLTH
TIPashl.

0 CTROEHHH I
[on *PROHE

paHa or
(THUHE
TOUMHOH TEXHH)
loscHo Gbimo 0w )
GBAIOUIHX, UTD K




Biie. 2. Hanopmaibiue Xposicomie 1oqi
Hoft onyxnan sopexod caitikn (oo pot B. A. Benapoutiora),

Tarknm 0DPA30M, BCe JHeHCHHE FAMETE! HECYT OAHHAKORLI ranaoHl-
HbIH XPOMOCOMHEH KOMILAEKE.

Ho B xaérkax Tena caMuos 1PK HOPMAILHOM YABOEHHOM [INTEES
MAOHAHOM) COCTABE AYTOCOM HMEETCA TONLIO OLHA MHC-XPOMOCOME,
o l]mpm: W BEAHYMHE BHOAHE COOTBETCTBYHWAR HCK-XPOMOTOME
CHMOIC, M, KPpOMETOTO, ODEYHD eUIE DAHA XPOMOCOMA, OTTHHAIOIEAACH

FHLHCT
5t OT AHLL,




pacrennui, y
1o Bee aro we nave-

a C. J1. Dpoios
VETAHOBHTE, Y10
OTKHX MAT0M0-

aetipnan fonsiie
[0 LONOTHITEABHYIO

WH'

(=X POMOCOME—
(COBCEM HeULRIa.
MOCOMHEIE KOMITTIEK T
AMM 3ABEAYIOLLETD
BHTAMLHOI G1o.10-

b&ﬂﬂemmm'

 9r0 ABCHHE GAKTANH, YETAIOBIRHHENA, T1ABH! ¥ 0GPA30M, MO

fo MucTimyry sxcrepumenTainiol 1o
AOFAM XOPOIIG IRECTRH AaBH0 YEranoBaAeHHbiE xpom-
cowuuﬁ_«m\mnelc: MAIeHBKON II0A0BOI MYIIRHY APO3OQIIL, FeHe-
KOTOPOI B HACTOALIEE BPEMA NAYNALTCH B JIECATKAX NalopaTH-
Pl BEEro MIpa. 3Aech B ANTIONAHON KOMILICKCE MMEETCH UeThipe
APSl XPOMOCOMS TRH RAPLL Ay OCOM M DAHA HAPA NON0BEX XPOMD=
com, Ha pue. 3 caepa noxazadkl XPOMOCOMEL CAMKH Drosophi la
mehm(nz.ﬁter. A CHpaBa-—CHMIA. TMonopse XPOMOCOMBL  CIMEKH
HMEIOT BHA ﬂJ.L!{HdI\OHl:l‘A' Hamgouer; t HEC ,\prmt)cnam. t\OTﬂpllC‘ Ha-
SpBaIoTes Xpomocomami [ Mz ayrocos ase napu 00 Aa1ak0T HOKGE0-
ofipaaHoil (hopmoid ¢ llE,tlETii;hhmi 1 CepEAHe; TI0 BHEIHGCTI afie
papkt [T a0 1T 008TH HEOTHUHMEL IPYT 0T ApYTa. Ho IV napa peako
OTHAMUALTEA OT OCTAJBHBIX—3TD MdJeHBRHE AePHBILIIKH. Kit;

Ma B DOPEIENEHHOM NYHIETE HMELT Heﬁo.rlbmylu. T

THHHMY H. TOBRY, K kﬂTl}]‘IOH NpH JAeiaeHHn
KPENTAETCA THHYILAR HHTh. Camia noayumiag 1o oiaH i xpoMocoMe

i\.‘I,fliI MAPEL OT MATERH, 4 L AILHBE OT OTLE.

| 'TnLnMBI ll\'li.lf!i T BHIL H TO H\L 1pa

coM(l. n(mw.z \ld}i (5 mtmi ﬂT \thn.pll. 3ec
a4 WIPEK-XpoMocoMd, mojydac
1i KPIOYO.
Kpome Dr. melan
poaa, Kakaui u
KOMILIE

cioro Buga Dr.
>, 5 A KOMILIEK]

XOMCHI

O TEM 5
HECMOTP

nuen (pue. 58
Il:‘ll’ll'lﬂ no L|\ BHEH}




GOT 10 3ToMY
udoobscura
prbI cayyali

SErD RH- g::c. 7. ToMDIariA KPYIRLK Xpomo HAHMX

XPoMOcom- C—aaar, D—nuaox, HHE P Y

AapyT By

HTA W M- IHAIRGOTpadtbe Xp ) AN
amaﬂ%umu- H. H. Coxoaden, T. T "fm|s:|mu.'| I; H
E. Tpogu-

apanoTain ¢ MATCHBK
el

NeTCibi

MHKIX TTTHL,

[BIE, XPOMOCOM
0 COCHHTA

B ACPHBILIN.
OaHOI  Hexps
V. HEX He Mmee!
XPOMOCOME i p AGComMa, BEPOR
: ! MEAHK £ X
A cHapy Ouent AHBIA K
E___cmt me- CAMBIX KPYTIHLX XPOoMOC
MOMHO 1 ¥ Kypuns. Ho

Oprammsatin fureri




IHAKH, yc:ra.
leyrmi cTo-
AHBL MELY

| abieM npo-

auj_mn 0 nanpa-
Hd OCHOBAHHH

mﬁ BIX XPOMOCOM Y OTHI
2310 XPOMOCOM Y Beut-
ICEX PACCMOTPEHHLIX ki e, 8 AOCOMIL HETH
TARTBHBIE KYCKH XPO- o rrlpcrl:u::qi‘ll‘ ;
APYrog, KaK aro Hacro B
i aoit, ['opasio scHe
OTAHNAIONIHXCA HEGO LU Bl
FHARL, VKO L%t
i OCaBERHOCTAM I Al Y KOTORbL:

p.lmeu'ramnoﬁ GHoAOTHE
(ro

pac’remm—n
BHIOB poja Vicii.
6, Ervum—ax-




g ‘amphicarpa
fILHBIMK picTe-
i, TMojotnoe

HbiT KOMIIERE
AB0iiHON HAGOP XpO-
-AMIOMARBIX) HADODE
-rameTax?
paK KaK pasieietie
oliTH puaaisIMIL Ny

opr Tpoi dapon
XPOMOCOM, @ TP OTI0A0THO-
PEHMIE € TAKOI JKE AMITITOHIL-
Holl FAMETol—ereTpaomls ¢
HETBEPHBLIM HAGopom Ha 22 xpo-
MOCOM,-

Tlpirosm ske sapanee Mom-
HO TIPEABHARTH, NTO BRICOKHIT
MPOUEHT KOMOHHAUMA MencLy
PABHOOGPASHEIMH  TAMETAMM
ORAMKETCH HEMCMAHECHTOCOTHLIM
1 4TO PHOPHABE AAAYT JHLIL He-
MHOTO [TPOPACTAIONINY  CEMAH.

TUK M CAYHIITOCH B ONBITHX
1. H. Ceeurnnkosolt. Ot rub-
PHAOE MTEPBOCD MOKOMEHHA 110-
ayupnoeh H00 BeckMa pasHo-
OUPAsHLIX TOTOMICOB  BTOPOrD
HOKOAEHN, HHOTIA Y Poainsoi
(BopMbn, HacTo concem Decnana-
HBIX. B TpeTLem MoKoieHi ot
CAMOONBITERHS DAHON0 KapaM-
KOBOI'0 pacTeHusa ¢ 12 xpa

AYHHAoch BEJTHKO-

JIeIIHOE P
wee CRoe  NEWHOCTLIO
HOPMAJILHEIE BHEH I
HBYUEHHE STICPHLIX

afHApY)KII0 ¥ Hero |

9B u puc.
X pomo
TPHILI0 :
M3 WIECTH THIOB 1
NPEICTABAEH TPeMA 0
NOT0BEIN K HE M

IPOM KA

ir sofive

Erm’
wﬁﬂw

£ mowrgcorpa
it

z
Trempa ALy




Pue. 11, Jmerea V. sativa (1), V

i TRHRIMMArG ruipHLa
MERULY HuMu (2) (nd

TN K 0 ).
&‘xpomcumu {puc.
WX 10 HETREPRAN G H NIpPH SBOIIMOHHOM nep
CKOMBKD H3aME} T
pAaCaM B HACAEICTBEHHEM JTHHHAM,
FHUS—YMEHHA O KJIETOYHOM AP
M ones- POl B PAZBHTHH ATHX YCHEX
B miofosoil Mymxs Drosophil:
R PTOM, A MYLIKA SIE
LTy Ye £OT0-
g q,exli:.r;\tlmm B OTPOMHEIX KOJ
BEUL) B redenme r
CHUbIH C"’F\‘IT THE, a GONBIHHCTE
My ITHH) HIOW0 Y 5




) J.p 1} oprauunms. Y KOTOpBIX y;l;auuch MBYUNTH AOCTATOMHOE

10 HacueacTeenubX reios. Horaa npn Mucturyre akcne-

0l Guonorin Guaa OprannEosana PeHeTHYECKAA CTan-

llltﬁ, e NEPRYIO 04EPEAL HIYHANACH TEHETHKA A0MAlUIHER 1y

‘e, A. C. Cepefpopcionit NPHCTYITHA K HaYHEHHID PAcTpele/ens

FEHOR M0 XPOMOCOMAM, H emy ACHCTBHTEILHO BACPBHE VAAMICH

H 310CH VCTHHOBHTh HECHKOJLKO CHENTEHHKIX XPUMOCOMHBX TRyt
FEHOB.

Ho Ha 9TOM aHATH3 HACNEACTBEHHHX CTPYKTYD XPOMOCOM ie
ocTanoeniacA. CrPeHBAN HOPMANLHEX APo3ofun ¢ apoaodiniasi,
Y HOTOPLIX B 0AH0H H3 XPoMOCOM HaXoLTHCE A8 1
POBAHHBX (HAMEHEHHbEK) rena, Mopray i ero coTpyaHion HaTOJIoHY
JIMCL HA O aoBottkrHpe oberoaTeabcTEN. Brie v ¥
ZFAHO, UTo 00BMHO FeHLl, NTOMELADUIHECA B AHOM XpoMo
ARKTCH COBMECTHO OT poaurTeneit i 4
CAYyHanax Ha I'0 bOmero Npaguid i A 1 HCKAIOYEHUAS HOp-
MAALHAR M HAMEHEHHAR XPoMOC ¥ A4 ODMEHATHEA
CHUMMIE PEHAMIL, TRIC YT0 B 0DEHX XPOMO
HAMEHEHHOMY I'EHY. afi I3BECTHOO TPOUEHTE N .
HOB PH [ TH 10 M, @V TOUHO TAKOTO AE npo-
HENTA MX Gparses W c Yy \ ] J KON,
TO CHEILAEHME MEH TEH HiL XpoMoca AlCOATHOE,
OO MOAET 1t Hap Vi 3
TAKMX HAPYIEHH B Pas ]

HOB Diagbizae LTOMHIBING 1HHX 1P OH
IR ApYTE e ¢ 0 NoeT

Moprai it ero corpyaHi
re3y. Ouw npeacran




MepHaoM
TI0 Xpo-

JI08; OMHHAIOUIMY  MOJIRKYIbL,
2 HAC 3ACTABAAIT HOBEPHTL, UTO

$HO YOTAHOBHTH 110P#AI0K pac-
11 FREHIA JTHX TEHOB B XPOMO-
COMAX M TOUHO OMPEASINTL Pac-
crofupe Mty numil 9o exo- g
JACTHIECKOE TeOpeTHANPOBAHHE, rypea H. K, Koag
;amynpnmew;ecmu,Mexamuma.u‘.n 08 8 1903 r., sioare

Bc](ope' QAHAKO, rD.’I(}CB)\lCI\'Eﬂ‘ HETHHECHOTD )'CTN!{IBJH:MIU‘
THKOE  LIPHILIOCH  YMOJKHYTL, RpnE0LTpL,
CAMnIoM LOCTYIth IPOBEPKE DbliH Te haxTyl, HA KOTOPHIX Mopran
§ ero COTPYAHKIH CTPOHAN CBOIO TEOPHIO. Bo peakoil GHOMOTHYE-
Cieoil naGopaTopHH, B KoTOpO# BEACTCA palioTa Mo reHeTHRE Aposi-
Uikl [PMXOAHTCSA HMETh Aea0 €O CLETIRHHAMH MEHKIY TCHAMI
Ji ¢ HAPYUIAIOUWMMIE JTO CHCILTENHE Kpoccosepamu. B HHETHTYTE
AKCIEPHMEHTANLHOH DHOIOTHE K@ ciblit HAUMHAWOUIHIE ACHHPaHT
JONYCKAeTes K CTenHal i nayusoii pafoTe He DaHbLE, uem OH
CHACT BAYCTHYIO AAAUYy: EMy AAIOT KAk 0-HG0 HE COMYH0 LA
HEro MyTalHio, VIOCH QUM I'CHOM 0T HOpMS it apo-
so(uas, H OH A0 o ; ¢ ApYrMMM H3BECT-
HBLIMH l}"l’ll[l“.’rlhll-i (47 {23
JIGWMT STOT IEH U B
XPOMOCOMEl OH HAXOLMTCH, L

JpEE NOTPaBKH

HeaHAUHTEALHBE,

Cae
HAM TENEpPb |
TeM HE MEHEE OF

I
TOJROTHH, KL‘ITH]ThIiI H T




i, #o B erporo

HAZAL Wy
¥ camuon
VABKO HaH-

! lymanit, HT0 PEHTIEHOBCKHE Iy 1 PASAHYHBIE H3AY-
qeHHA PALHOAKTHBHLIX BEULECTS ABAAKTCH CAMHCTBEHHBIMN BHEUI-
MM TPHEHEAM | CIOCOOHBIMM BREHATE My Tl Kasa/ioth, 4To

" L}
{4 ecrecTHeHHBIE MYTALHH, HADMOLABUIIECH KM AaGopaTapHiX

ofEITaX € AP030hHAcH, MOryT BHALIBATLEA PATHOAKTHEHOCTHIO 3EM-
HEIX DOPOI, XOTS BHUHCIEH NOKAZLBANAN, HTO HADAOLAEMBIX
B pHPOAE HAAYUeHMi LA 3TOr0 HeAocTATON . 34 NOC/tHER BPEMS
GbiH, GAHAKO, 0BHAPYFAKCHB APYIME BHEITHHE BoaleleTaA, yCKo-
pAIOUHE perecrae B My'raut-m:-muii APOIECE: MOBLILEHHAA TEM-
neparypa (B Hames yrerHTyTe pagorst I1. &, Poxurckoro n A. H.
[IpOMIITOBA), yARTpaUOAETOBEIE Y (paBora A. H. TTpoMrToBa),
neicTene SHMUHECKHX BElIECTE 1 npesle Be uojia (B. B: Caxa-
poB). Taxus 00pasoM, B I FOSUIEE BPEMS B HALEM PACTIOPSEHiil
UMeETes MMPoKHil BLO0D M MM ME 3peil-
CrBis, BRIIHBAIOUIMI MYTALIN ¥ Pas (
Bep e HAnOo ! cpes METO/LOB ; -
CTBHE PEHT by J Ho 1o cux nop Me HE MOTIM OTKPBITE
HOI0 METOM, | casuipan o c e un itl weecHODE

: {

iHB aH=Jun0
Aando

X pon B DAHHO
10MOCOA TO TUK

OLTABAACE B £OC
peE OOPLIBATL




X abdeppauui
HX B Komfu-

. BEACONCTIHEIN {0-
MSBEeHHbIE B M-
Tolf e Mywkoii

ACHHYI0 3ajaty:

XPOMOCOM BMECTO

Uie: BROMICH B 0-

OHeHB He npoctoil.
IDAHPOBHIT PEK

45 passeaeH-

HHIET 0aHoro camiln

OMOCOM HeTRep-

TC Mero sjech

JTa apoli-

: paseisa
HCKHX T S0MEMULIHMECH TIOA0BLMH XPO
yuaerca BIOJHE JiusHECTocoDHAA NMHEKE, A HOTOM
H sﬁm._ eI0iias fBe HIKC-XPOMOCOMb OIHY HIPEK-XPOMOCOMY.
H. T1. [dyOusus A0#ANCA TAKOTO HEPACKOMCIEHHA Y CBOHX CaM-
OB € OOBEAMHERHON HIPER LIV-xpomocomoit BEET TAKKM O0-
pazom Ty KomOMHHPOBAHHYID XPOMOCOMY B CAMKY. .

Tex CAYHARAX, KOTA B ANUEBRIX KICTIAX CAMIH BMECTE C ABYMA
JEKC-XPUMOCOMAMH [OMBIAETCA  HIPEK-XPOMOCOMA, HpH  peHTre-
HMBALMK HBPEAKA CAYNACTCH, UT0 O1Ha H3 MIKC-XPOMOCOM H HT peii-
KPOMOCOMA ODMEHHBAOTCA CHOMMH kyckami. Takoii ofMen u sipo-
WE0UIen B JAHHOM ONbITE B O[LHOA KJETKED HA HICC-XPOMOCOMY
Nepecesia HacTh HIPEK-XPUMOCOMEL, Hecyllasl HEeTBEpTYID Xpo-
MOCOMY

HTdi, IMenaeMdsn camKa co caoHoi Hike -+ IV -Xposocomoi no-
Jiysiiach, OcTaBasoch CKpECTHTE e ¢ CAMIOM, HECYUIHM TAIKYIO FKE
urpek --IV-xpomocomy, H A0AcaTRC TAKOrO PACcUIENCHHS, MPH
KOTOPOM JMIIHHE YETBEPTHE XPOMOCOMLL W JHIIHHE MKC-XPOMO-
coMbl OB DLl YCTPAHEHRL [Moaywiacs paca, COXPAHMBILIAA BECH
ilaﬁﬂp NPCIMUCO.\'.HUI'(I HacAeas ITEPHAT C HEKOTOPEM
ToJBID MAOLITKOM MATEPHANA HIPEE Mbi, TAK KaK KYyCo-
yex nocaeauell CRABLEGAIN
comolt (puc. 14).
pacnopesenes uy

napax XpoMmocoM. [MocTagneHnan 3ajiada ObU

panoTi
HEMOCPEICTBEHHOND HAD/ MOCOMHBIMH KOMILIEH
g Migpockotl, Ho neTpyaut :
puToae B TeueHHE
Be;

HOCTH NS
BeoGll MOABNSINCL B SAHHCTRE
KAKHX NpriME Hult na To,




MO OH jaeHcrsn-

M, KOTOPan pas-
OCTh  HCNOAL30-

{00 HeCHe1aBaHIs
BHTENLHYIO Kip-
TPH 1Apst Goak-
epTas napa ucueana
POMOCOMBL  [LOJTY -
DHHIEH xpnmonomu

Pie. 15, XposmocoMmunie ROMIAERCH paainisus snaos poaa Drosophila.

MOMY, CHAOHEH IyMaTh, YTO MAKCHMAJLHOE BHIOBOE YHCAO0 Oap

HPOMOCOM B poic F wnn I, T B 1ueeTh, ABRIAETCA NEPBHUHBIM.

DKCMEPHMEHTAIBHOE nca yHeHiIe HOBOTO XPoMOCoMAOro KoM-
[neKea no aapaHee d IHOMY [77aHy OBUIO TIEPHLIM CMEIEM
onuTom. Ho : "y APYIHM dKcne-
PUMEHTAM B TOM JKE ; ICTHTYTE SKCHEPHMERTANL-
HOH OWonory cpynnoit gay CoT; E : li Lu:m.rmu
B. H. Cwtopos u M. E. Tpoii
HPQBE,!L'.H (!,\'lljllil.-lﬁ noy naany
SKENEPIMEHT.

Hecxo
aumit Mopri

\TeAbHELA He MOrad 00BsacHIrTL
PEHETHKORB, It 1 M3 YMCTO TEOPETHULECTKHX
CTPDHIA  OMeHb OMHYI0 THOOTERY POHCX
HEE-XPOMOCOMbL, BACHHBIH  THEAH  HEK

Opranysainn WG




HHAS MITK-

H jposo-

npu
APUOTANION.

(M MyxKami.
ETHHECKIMIL
AGT PASITIHIM
HeBOSMOMK-

(bt ¢ Ta-
ryT paSMHO-
L HHMK o OHE

amy., Eci

| arcnepi-
= dpl'-ﬂH“ 11‘:1?,
E_GCU"" a4 Ho=
icoro HOBOTY

A60UTLCH  ecrectRe
AGWAREH, poraTuro
. : COBDI H IO HAOAOBHTOR 110
1O, AAAPBHHHCTEL OUPABLIBIIHCE TEM, NTO BHAB COBLAKTCH
NPHPOAE 1 TEUEHNE JIECATIOR H COTEH THiCA' JieT. Boamoncra,
ITO YCIEXH FEHETHIH M FeHeTHYecKol IHTOAIBIHN . COKPATT 3TH
CPOICH 10 HEMHOIHMX MECALER.

e MeKyeeT eHHOrO oAy enus  pack Aposodina € Taimmm
HPONOCOMHEIMH KOMILIEKCAMM, KOTOPBE HE JOMYCKAAM DH CHpe-
IHBUHEA € HOPMAIBHBIMI MYXAMH TIPH CRODOAHOM PazsuosRe
BHYTPH JT0I PacH, Y3KEe BasHO sapoiiiacs s b HETHTYTE Jicnepy-
MENTaMuHoN Duoauruy. MmKHO DOCTPOMTL HECKONLKO [IAHOEH
HEKYCCTBEHHOIO NOJYMEHHA TAKMX PAC (MM TOMHCE ¢BUADEY),
HEXO/05 M3 TCX HAK HHL MOCOMHLIX aDeppatHit, B ocobes
HHBEPCHITY
FATPYAHAKLME B Do
HHBEPTHPOBAKHKX XpoMoc
ramer. Oupa u:

MOCOMHBIX OTPeaKon Ha I8
{ HEAHHE

aﬂllg':

MHOKAIOUIAACH BHYTPH CE HO TIONTIH COBEPLIEHHD O
1P CKpeluBanmni ¢
HOCTH STaT  HOBbI
Hpupn i Dr
COAEPHRAT T0
aBa o ? ity T Dhie OTAHYE
HEHHOCTLIO THOpHILH nouT B 1
ohscura oramdaerca ot Dr. pseudoobsc
crp. 68),

§1 cumrraw, wrn paGorn B

aapaee
HApATH.




I q m{ pau.rlalla.
aﬁe.ﬂsl uacncﬂcrm.u—

- [IOAREPHN-
oit anpa, ObITh

PU XPOMOTOM TPEL-
Bonkepn onucai
pOoMocoM, H C TeX
eﬂ.ﬂ.um\p.mw Hil

. H IomyHan
GIOTC TIPH. VLI

sm(py YHBANOTES,
aT

TOMOMEHHS :;pounmepun akastagres
e, 17)

1934 rog, HNPHHEC YAMBHTCALHOE OTKPH-

pue. Yoxke noapexa npsan BansGuany of-

PATHII BHUMANHE Hil SAMEHATCILHLIC AepHuE
CTPYKTYPbl B OUPOMHBIX KIETKAX CHOHHLIX
MKEJIER Y pALa HACEKOMBIX, B YacTHOUTH, ¥
JIHMMHOK MOTHUIRL. 31ECh BHYTPH SLPa MOIKHO
BHAETH KAVD0K TOJCTHX HONEPEYHD HodYep-
HEHHBIX HHTEH, IKOTOPRE CTAPBIC HCCTeL0Ba-
Tean (Hapuya, Jleliiur) cpaBHHBaIM ¢ None-
PEMHO-TOMOCATHIMH MLILIEUHBIMH BOJOKHAMH,
HIXOAR B HHX, C 0iHoR CTOPOHL, NoNepey-
HBIE JHCKH, PACHDIAICWHECR H4  3CPHA,

4 ¢ ApyroH—npoiosbHbe fnipHiisl, CEAsIBAIOLHE
Hoaroe Bpems HE PemANHCh. OTOMMEC

mencly cobolo.
CTPYHTYPhl € HOPMATLHLIMH XPOML
HABECTHO, UTO KJYDOK B 5APAX €

Pue. 17, Coapeniye
XPOMOCOME IPH cmpe-

wyaneumid. Ha o
KOBMX Y POBHAX B O
HX XPOMOCOMaY pac
TGREHE O Bl
'.‘I'IIIMITTI!'
HH-

HHTAX —TEHOHEMAX .
Hi AHCKOB

nasHo Gulao
TCH Ha

OTAENIBHBIE OTPE3KH, MO YHCITY Bonee HaH .-H.H g LUII!]!L CTBYWIILHE

it LuTo
! TCTRIA,

JOKARITENLETEA NPABHALHOCTH 9TOr0. B3
repernic Ilafinrep Ha :.cunmnml CROMX
TYPHL SR B IO

Iaiinrep ok
HMaphl XPOMOCOM, Xapa
CTSMU: BO-TIEPBRIX, |
CHASHBl ME) cobolo,
poit 1 Tperbeil nape [J-J.(.
CTOATEALHELX
HEIX XPOMOCOM MX

Bee oru wecrh xposocom [
CTBYACH MX CTPYK
OTANHAITES 0T TOTEPETHOTON

APO30JIHARL

HO HE

Ad AAJ AMEPHKAHCKHH

HCCASNOBAHNA  CTPYR-

HAJNHUO EBCe "!L-'TI..lpl:'
ocofieHHo-




aienes Dra-

aocomes; 111111
A, £, B—sterTi

1 ysHaBaTh
pHcyHie
qeckum. Cpaay
PTHHAMH

a
3 xpu OCOM CAOHILIX menaa.
alirepa Kaswimeh crodh |
Cpazy GuH NPHHATHL HA Bepy MHOP ;

HaMH M u.wmnuramu. Ho ux nerpyano s npoaapu'n.. Eaga

: KOMILTHEDL € MEPBBIM KOPUTEHLKMM CODDIIEHHEN, HANCYa-

ﬂm M MR ORI Crpaniue sicypradga «Caiines, B HncTiryre sxcne-

PHMEHTAIHON . Bionorun saknena padora. Herpyano Guno osia-
nerb HECOMHOH METOAMKON HayUels XPOMOCOM B CIIOHHMX ie-
JIRRaX n,pnaoq‘um‘ B raliem ACHBEOM MY3ee HMEOTCH COTHH MYTauHH
H xpoMocomnuix abeppaunii aroi aadopatoproll smyxu. [lpouio
HEMBEOTO AHell, M Mul yOeawanes, ro Tlaliarep npag. B MUK p 0-
CKON JAEHCTBHTEABHO MOMHO BHAETL TeHBb,
PUCHONOKEHHHE B JNHHEHHOM N OPpALKE
BAONL XPOMOCOMBE, KakHa KAPTE, AOCTPOCHHOH HA OCHO-
BAHMH [EHETHYCCKHX [AdHHLIX

JT0 0fHO H3 BEAMNAKWHX OTKPLITHI B 0DJACTH TEHETHICH, KO-
TOPOE MOMKHO CONMOCTABHTL JIHIL € AOKUBATEALCTROM pPedsbHOrO
CYUIECTROBAHUA MOJEKY i aToMoB. Beie nocieinne, i 00HO
PEHAM, A0AT0E BPEMA CHMTATNCH JTHIiL aDCTPAKTHBIMA TOHATHAMIL.
Flanomuio, W0 elle UETBEPTL BEKA HAZAL OAMH H3 KPYIHEHLmMX
XMMHKDB TOr0 Bpemedi Buakreiasy OCrsaisbi peu HO Boponcs
TIPOTHE AONYILEHHS PEANLHOND CYUECTBOBARMA MOJTEKY

B ceoeii craThe, wanevarannoii B8 oCaiiHCy OCEHBIO
- 1an TaKyio KapTHHY CTPYKT) XpuMOcoM B HIET
HOIl Jeneall HACEKOMBIX |:5mL 19), Hu otno
HADMIOAEHNH 51 TipHuIe
TYPe XpoMocoM BOC ALl
HOE 00pA3oBAHIE, ||.m oJee ] HHOM 's.mmn
HBASETCA TPOLAOALHAR HN = 5 psjia Tel
BAK £e NOITOMY TeHoHeMDil. Mopdonor a conTh
GXPOMOHEN MPERtHIX T
TNOCARIHHX 51 CUMTAID TO
UIECTBEHHEIM H MEHSIONE




CHHX ySamcoRand 0aHE

HHHA U cnam B feUaTh 1ATH KOJBICTHEHLX pafor ﬁlm‘aw‘.
TPATHBAKIEX CROHCHELE TEOPETHUECKHE BONPOLH O CHITAX CHETLIE-
HUH MRTRLY XPOMOCOMAME.

Vil

HTR'{, MBl TIPHULIN K SUKTIOYEHNIO, MTO 3AJaTKH BCEX HUCAEL-
LTEEHHBEX ocolenHOCTel, KAK BHIOBLIX, TaK M PACOBHIX T MHIH-

BUAYANLHLIX, 3AKMONEHE B TEHOHeMAX B BHAE 000COBAEHILX
MPABIIBHO PACHOMOMREHHBIX B OIMH PAT eIMHHU—TenoB. Teno-
Hembl OOLYRO HMEHT HECKOABKO MHKPOHOB HIN AECHTKOE MHKPO-
HOB B JIHHY 0pH CYBMEKPOCKOMIHE KOM, 8 MHOFAA 1 YL TPAMHKpO-
cromHueckali umpuue, Konebmiomelica oxoao 0,1 Mmukpona. Ha
OCHOBAHKMHY CEOMX MCCHER0BAHMI HAL HEKOTOPEIMH FEHAMM, 3aK0-
YEHHEIME B OAHOM M3 IHCKOB HA K POMOCOME Y ApG30-
¢H'IE.I I' H. Me ru.p |1 A. AL 33 BHBOIAT, YT0 AHA-
) anrcTpemos (anr-
101 mihpn .

€ KAKHMI A ODPASOBANMANI & He amwecmn fpHpose Mo~
FREM MBI CPABHHTL 3TH YAHBHTEbHLE

Eme B 19 B ¢Boeif peun, np kol
ros B JleHMurpage, s pPAsBH CHIOTE: YTO CEeHOHE
4TO MHOE, Kak orpomuas bel i yaa, nIH Ay4oK

3Ta
(K XHMHKE
A3MEPOR HJH JAxHE cHRoM
HUOY AL pnGanx
TOTAA HEKOTOPbLIE
NPOH3BOIHEE rlclt.'rpuum N
| A




41 TEHOMEMA TIpEd-
CTARIAET n)rqm-: JUTHHHLEX MODRKY,
: Ha pHoyHEe Haolpase-
i Ape. Bee werwmpe n3ob-
VEAMEHIBIX MOACKVIIE HMEIDT coBep-
LIEHHD OIMHAKOBOE CTPOCHME M CO-
CTOAT K2 P2 GEIROBRIX PALHKANOS,
CRAZAHHEX MeLY 000K IIaBHBIMI
BRABHTHOCTSIMM. B Kaxciom nydxe
CHOMHBIE MOJMEKYJILL CASPHAMBAIITCA
fDKOBEIMI CBA3AMM. Blbas wacts
XPOMOCOMBE MEMCLY TEHOHeMamu i
000104K0IT XPOMOCOMEL [,\pm\
Moif) saHoaHeHA XPOMDIL
XPOMATHHOM, B COCTap
B KAUECTBE AICMENTA
BXOMAT TE D MBLE puun.:-
* JLI—TEHET, DPBIX COCTOMT Te-
HOHEM3, MM HACTHUB,  ODA0MKH
ITHX p.’.],il.llh 0B, 4 TAKIKE H
a. Mpn pocte re




: . 0B 3
HOREMHON MOABKYAL! JARKHT UENL OLHO-
ODPABHD [OHTOPAIIIHACH NPOCTLIX BBEHLES,
jcaic D0 YETAHOBACHD A1 MOAEKY: b UeT
AIDA0SE WA napaluii. ABTop npeLIaraeT
Advke DOPELRIEHHYI CPPYRTYPY s arolt
OCHOBHON  Hern XPOMOCOMHOH MONEKy:Abl,
4 MMEHHO CTPYKTYPY KOMCHNE — fomi-
MM, KOTOPBIT HEBICKAIOT B 3HANMTEAL
HOM IEDJIHYECTRE H3 CIEPMLE phit. Monewya
K.’_IWI'IEHHQ COCTOMT U3 CBARAHHLIX B pi {3173
3HEHT=EB. IKaAAne H3 KOTOpHX IOMAET
T IHITETITHIL, CUCTI.)’;IH.[HI"i HZ HECKOIbKHX
H.L‘DQ,CI,)’IDI.I.LHXCH AMMHOKHCANTHLLY OCTATKOB:
apruHnia. (A) 1 MOROUMHHG BOKCHID-
wobt kuenorm: (M):MAAA AAAMAA.
BD}J,[JPU.’!.II].-U.: QCTATEN -'Jp]"l[liitll:l M
JIEMKOQ AEHIATRCH TEMI WIH HHBIME pailH-

FALHOCTRIO CBOM
AbIBAX £

VoKE JLABi 10, Ty HaopaznTh
THIKY0 { CTRVETY X LOCOMHON
MOJIEIY

TepposataibHD, |
\JIHCh TEHOHEMHD
auimm 00

CTOR O
JHOLH 0pT




nae B Cowae,
01 0fBSIBITL
CAHHMA Decriioi-

¢ yiice YETIEN CLrpath G0t

periteckoit duoaorin. 31 nocaeine 3

1711 BEICOKOTO PasBHTHsL HEThpE HOBLX BHOMOPHUECKIEX HAYIH
il posIeHuA (HAHONOTHN paan 4 MK
AL oTHoM  BIIILTRALMOM Py—amexannioil passuTize (18
POL BBIXDAA B EBET Archiv fiir Ent\\ri'cklungsmech-z_mlk. Piswae-
HiE TEHETHIIN COBIALIET € POMCIEHHEM HAEFO BEIL. Mo MHERNI0
[lpaiifa COBPEMEHHAR DUOXHMI POLILNACE g 1906 1., KOG BO3-
ik Biochemical Journal. Mosker BT TPYIHEE ONPELEINTS HE-
pHOd, Korja Mg Heap MHUKPOCKOTIIIECKOH HHATOMHN BHUILTE KUK
CAMOCTOATEABIAR HEYKA LMTOAOTHS, HO ADCTATOUHO CPABHITE
NEpROE H3LHHAE HaBCoTHOH KHHIH AaMyHaa Vubeona «Poab
KAETICH B ABJEHUAX HACAEACTE 13MEHYNBOCTHY, BHITIEL-
wee 5 18496 1., €O BYOPLIM pmem 19021 {fd OTHECTH QTME-
SKEBAHME COBPEMEHHO LHTO Y BpEMEHI.
¢ HOBLIX 1 TIPHTOM SKCHED BHEX HayH-
HEIX [LMCIMITIHN, KA3AI00
¢ 1 OHo
1op HE CAyHHncs. K 13 o ponac
BHEHN OTH : C B0 o cBe
: endid 1

mefuelf npexpacHon KH ; MO PROAOTITHY
HpAMO TTHIL ) 2 1 0 LHTOA0T
FeHeTHEN 1 DHo

wnnrax (3. Bu

o NpH TAKHX

nn K
it




000 M3YHeins,
[Mepeaaua
ENEHIE JKeneai-

auaanay,
4 MOJIERY /b,
CI'HIIU LI:- He

.a&m?u:a TAK JKe 1 PYras, He MEHEE BaucHAR MPodiesa;

TOMEMY
KYPHUbL PASBHBACTCH KYPHUA, #& W3 Alla YTIKH—YyTia?
Droll pocAgaHeH TPOBAEMOR CoRpeMEnMs imssoaorAR - pasiTii
HE BdHMMAeTes.
€ Torkm apenms o10i Bro poii—TreneriniecKoii—npoiaems 1 11 u-
BEHAYANbHOE PASBUTHE ABAACTCA Hpon e
LOM TpeBpamenmnn oAHoH upeaswuafiHo
CAOMHOR CHCTEMB B APYryw, cTonb wWe
CHOMHYIO, HOo KauvecTBeHHO HHYyw Ecmm Mu
BA0yAeM 0 UpesshaiHol CAUKHOCTH Dpradusaury Hifna 1 B oco-
BEHHOCTH AHLEBOrO AAPA, TO Mbl He DyieM B COCTORHMM HOHSHTL
OpHUHHRGH CRASH TEX (PONECCOB, KATOPBIE [POHCXOAAT NpPH
PASBUTUN, H NPUHYKACHE! OYAeM OTPAHNMHBATLCA B SHAUHTEALHON
CTENeHH ONUCAHHEM NOCAEI0BATENLHOCTH THX NPOUECCOR ¥ TEX
HAMEHEHHIT, KOTOPLE BLAKBAIOTCH OKCTEpHMEHTANLHEMH HApY-
HEHHAMK MX HOpManbHoro xond. [Meatomy gHanue Toi CHCTEMBL,
KOTOPYH NPECTARIACT M0, COBEPWIEHHD HEODXOMMO 17
yrofsl HOAHATE (HAHONOCHI0 PAZBMTHS HA YPOBEHB HA
GHOMOPHYECICON Ay RH.

2

MBI EULIE OHENL
HABECTHO, WTO ¢
C ODAHHAKOBEIME

NPOCTPAHEHD MHEHHE, 4TO
4 poicTE,

MHOCHMH  UMTO0T
NPHITHCRIBATE

rgf ero-3a npeae




TONBKO Tog
1013 obuern

yﬁrl_snoum\
MpOHEXOLA-

HHLIE  H3IMEHEHNA
¥T K rubemt ua
OFRAAN TS Ya-
CAIOHHLIX Jienes
TRALHOTO MHCAR
180° worn wan wHo-
t mm:zy ABYHA

B
§ a??repecrreﬁwnu

snl.lm:bt " l:ne]ma'ruua—

WX PASTHIHHX 0pra- 0 1' o :
Huamou—uan HMED  KyaHeuy-  PHE TYRTYPA XpOMOCAMBE
KoB (pHe. !)p mm nnieﬁnm capharorenese F'hgyuo thyx no Be
DHXY.
paﬂekﬂﬁ' 51 noutn YBEPEH,  Bacew. zpomocom us 5 PASHME HOMTUIEHEDH,
UTO B CKOPOM BPEMEHM OHM  PPHISHBAUIX oNimoxOROe PRENOATHENIE

DyuyT naitiensl u y modkmo- i i

ro 00beKTd OHONONOB;, MIYUADMUN MEXARNKY PASBHTHA,—B gHO-
murax amduonii. 34ech X0polo HIBECTHE! 3AMEUATENLHEE XPoMo-
COMBI B BHAZ MAMITOBRIN WETOK, O4EHb HATOMHHANIIHE Mo Ceoelf
CTPYITYPE  XPOMOCOMBI  CAIDHHBX Jieies aposodinat (puc. 2),
Hx gajo nepecMeTperh € Jroit Hopoil ToMKH dpenns. l']pas,-;a o
reqernice amubuil MBl I0 CHX 1Op SHAEM, K COKAJEHUID, Duedb
mano. OAHAKO, TeHeTieckas pabord, No KpaiiHel Mepe ¢ awco-

Pie. 2. sllamnonwe memkns B X0y
Piokrepty

Ko MHOUO apew-ml g
O40ACHO.
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R 16 rexo-

EHHOBOH K-

e probo
erT, 'To

0 H3UMe-
BTHM COrin-

. MAOMEPOH BTOH MOJTCICY B e TIPHXOIHTES.
Lpom ’!'Dro (QENILTEHOBLIAR Peakiiisl NOKAILBAET, -!r:m JaneKo.
B ALDAX MMEETCA HYKNCHIOBAA 1GHEA0TA—XPOMATHH -

Aapax OBOLATA €8 Ik Pis H0UTH HET, M XPOMOCOMB He
KpACsTCs N0 Mesbreny. HaoGopor, B NPOTONIMATHIECKOM TENE
OBOLMTA HYIGCHHOBAA KHCAOTH HMEETCH. $1 CUMTHIO MOFTOMY, 49T0
XPOMATHH—HYKAEHHOBIUS KHCIOTA—HHKAKONO OTHOWEHUA I PEHAM
HE HMECT M BEPONTHEE BCErO ABJACTCA HEKOTODHIM HEXI0M BOKDYT
TEROHEMbI, MOKET GRTE MEPAIOUIHM TY HIH HEYI0 paab HpH afimene
BEILECTH,

Bpag an MOMHO NPHIHCHIBATE FEHAM Kalcyo-mubo MY npu-
poily, Kpome xumuueckoi. OBLNMBO TEHETHIGE CHMTAINT, NTO FeHbl—
OrpoMHbie OeAKOBBIE MOJEKyNBL, §1 By Janee w aymam, WTo BeA
TeHoHeMa npejcrananer cotol oty MAMRHYI0 MORERYTY, pain-
KAJAMH KOTOPOIl ABISIOTCH TeéHbl; BOIMONHO, BIPOMEM, uTO re-
HOHEMA [peacrapisier coboll He oany MONeRy.ry, a Oydor TaRHX
AAMHHEIX TapAJNeThABX MOJCKYN, COCTABNAIOMIHX BMECTE OTPOM-
HYI0 MHLENTY TOH ye ILIHHLL

B ocuiose Takol Moiexynhl ARKHT 110 MOEMY MHEHHIO OQHG-
OBpPAZHO MOCTPOCHHAA CTEPIKHERAA NMOJMMEPHAR LML, COCTOR
BEPOSTHO, H3 KOPOTKHX NOJMNENTHAHEX 3BeHbes. BEHAY Toro 410

H FOMOJIOTHAHBIE XPOMOCOME!, @ NpH TPaHCAO=

MOCOMBL MOTYT olimernaa A CBOHMH
GACTAMK, 7 CUHMTAID, NTO OCeH4N FEHOHEMHZA HHThL BO BCEX XpOMO-
comax oauEaKosa. TTpHMBIKE Ouie 3 mr“lal:l.d-\\ ‘ﬂlCE
. M. Pun, 51 ¥ c i
MWKNOE IBEHO OCHOBE NHED |1 1|{|l
Jliidpl HHIEHA. Bl.\'[Oﬂ]"-‘ IR CXEMH }IML’H]II'F 2TOT0 DOARNerTiaa, Ko-
HEYHO, J I\th’l[, HO & npoay:
ﬁe;]r\uza—npnn MU HE |
Aol 1I JOLIEHT A

1D, M. Wrinch,
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YVIHEHMNX HS COBPEMUHIEY XHMHKOB-0
HEHHIO, UTO TIOAGAHLE IHIANTCRME MO e

Ha acepom crepacse redokestl 8 sute Gokoskix Bereell pacno-
oxcenbl Ternt. Ha ocHopamim wiroaorusecioii KAPTHHBL PACCTOA-
e MEHCRY ABYMA COCEANIMI TEHAMIt HIMEPAETCA OOBIIHO AECH-

1 HAN JGHKE COTHIMM Q0JSMH MHKPoHoB. [1As coKpauienns
CXEMATHUECKOrD PHCYHKA A MOMBILAI0 184 TEHA HECKOABKO DaMHe
APYT K APYIY—HA DACCTOAHAN 0K60 5 M = 50 aHrcTpemos, D
13 JIBYX THIOTETHUCCKMX TEHOB 71 UPEICTABMA B BWIE [UIMHHOM
CHOMHOI Leny, & Apyroli—e BHAE 0YEHL HPOCTOH KOPOTKOM.

~ Cooxuslit TeH A M300pAsnl CXEMATHYCCKH B BHAE OYEHb M-

(PepeHIHPOBANHOTG HOAMIENTHI, B KOTOPWH BKAOYEHEL NOMTH
BCE M3BECTHBLIE HUM AMHHDIHCIOTH M HEKOTOPLE AMKETONHNEPE-
aHHbBL. CTPYKTYPA KAKA0H aMHHOKHCIOTH MDKASAHA € TOUHOCTLIO
1 COGMI0ARHE PeanbHble PASMEDE X, KAK N0KASMBAET TOMEHEHUbI
HABEPXY cxemul macurral. flas ii CHOMHOCTH nepecra-
HOBKA OTOEABHEIX AMHHOKHCIOTHMX PAiMKiaios WIM 3aMeHa HX
; : HOCTH KBAAPHALOHOB M30-

MEpOB, “HC. WCTATOMHD, YTDDE 0DBICHETE

arpomMioe p
uaperee.
Ha cpoboaion xon W0 TEHA § PHEYIO MO
310 HE EAMHCTBEHHBIT TYHKT, K
OCAUHUTED
X (-
XoTa Ot

(1
C l|'|




MONEKYTIB 1 nipe-
MOJRKYTT— MH-

IR TOAUHH.

BHIT pasHoBECHE

ACTHEs Hd ABA NyYKa—
CHAB! TJABHBIX BaEHT-
ieniit. [pi apyrux

Ta MOFYT PACTBOPHTLCS,
BAN QDIOMKH IeHOB,
aMOIIAaIMYy, 4 0T-

ARIM 00pasoy rexd
Cospementine 1pet-

Ja. xmwrn, T 3

MIEE BAHAMIE DY

il ?ﬂﬂmﬂ:me. HAMEPIEMOE

I KTO-HUBYL MOKET CoMHenaThest B
B i B TOM, 4T0 X BOaCHCTRRE HA NPOTO i
| CHEAOBATELHO, 0 HA MOP(IOTCHES, TOKE XHMITECKOE,
HexoTopuie. KOHKPETHLIE YICAIHIA 1A XHMHNECKYIO TpHPOAY
FEHOB HAM MOTYT JATh (BAKTA, Kacaiouyiecs HCCACOBAIHA XUMHYE
OKBX OCODCHIOCTER KpoBi. XOpouo MEBCCTHE HACIEACTBEHHBIE
JEHHOCTH ATFIOTHHALMH GPHTDOIMTOR Y UCI0BEKA. Yernipe
TABHBIX THIA YEMOBCKH OTIBNAIOTCH APYT 0T apyra HanHuHem
{11 OTCYTCTBUEM ABYX PABHEIX AUTAWTHHIHOE B KPOBAHON CHIBO-
POTKE M HATHUHEM WM OTCYTCTBHEM ABYX PAZHBIX AT T/KTHHOICHOE
caMHx apHTpouHTax. BoahUHCTED COBPEMEHHBLIX TEHETHROB
QOATART, IO 9TH OTAHUHA oDYCI0BAMBAIOTCA Cepueil aanenomop-
(hos M3 TPEX PAIHYHBIX TEHOE, MOIYIULNX 3aMEHIATH apyr apyra
B OHOM M TOM JHC JDIYCe OfHDI M3 XpOMOCOM. HeeneaoBarns
B. H. Wpenep o HueruryTe AKCTIEPHMERTATLHON GHOJIOTHI TIOKH-
SHIH, 4TO ArFIIOTHHAHEL IPEACTAR AT colfioil epraobyaMnbl, a ar
FAIOTHHON @ HBE— /IO RALE i M TE M ApYIHe HECKOALIKO Pas=
JAHMEL MEXLY coDOi A1 K| 3 YETHIPEX YEA0BEECKHX IpyT.
TaK Kal rpyuna Kpoel COXpAatnerca y Ka 0 \e0BRKA Hi BLIO
SHEHE, ITO SHAUNT, HTO OPH BCER yCII0BHAX 00MEHA BEULECTD al
THHUH A HE MOMET nepeiiTi B arrJAOTHHAH B u, naobopot, TaK
KAIC W ATTAIOTHHOTEHE 0 H 4 HeofipaTHMBL. [{opeuHo, KOJIM4ECTBO
ATTIHOTHHUHOB M arrioTH HO 1é pocTa
W OpH oDMmene Bellects 3d CHEY ¢ MIOHAOE,
MOETY ALY i
MPOHEXOANT b \ JAHHOM OP
kpucranauniecicoil FAKTHHOTEHOB.
p:_-,J,:m;:Thl A
: B TOM T

TOpLIT FeHeTHKAMM CBA3
HOBPEMEHHO PUiLiK

BILHTIHA,
MOneKyl, TO MOJ
HE MeHee €7




HaAHYME l\pn-
LETOK aMitho-

: eBEI,\J,OB I-! AMHHO-

BEJMEHOM pacTeHi

E KPMCTRLIIECKHE pe-

‘pator? Ha aror sonpac’

i s H Hrpaor.

M0 cia-

i B

TeSHpOBATL XII0-

) pe, Koropail necer
CH KPAXMATL.

pec Ipymid Bi-

EOICHX COEAMHE

M B TO JKE BpeMS

BATHCH, 4 AQTHKHE

sHe B e, Ha

PO PACHPOCTPAHEHA B OPrAHHAMAX, H
et 0 TE MACKO-
HTAIONE, KAIC YE/I0BEK, B HACIeCTREHHELS MOJIEKYAAX KOTOPHX

Iﬁ \Igr;r
Puc. T. DCHORMAR MOTERYIAAPHAR

Pic. 6. Mone A penanTpeni. PrINETRA FPY L X024108.

HET HHUTOIRHBIX KOMMECTE MELEUT ackophuHoBOH KHCIOTHE, HE
MOCYT accHMuInpos THX MOJGKYJL H3 MOJIEKYJ MAILTOSEL M Y=
JIAIOTCS BO BBELEHIHN BHTAMUHL C ¢ nyuieii. Mel guEHb MAlo SHAEM
0 XHMMTecKol H (raeckoii NPHPOE OB, 1 BOZMOMKHO, 9TO
TAKOE TOAKOBAHHE NPHAONIHMO KO MHOCHM H3 HHX,

To HE Camoe paccyir MOYKHO TIPHMEHATE M K BHTAMHHY 2
MOJIBKY.Td KOTOPO . BoamoxHo, K
yTo M 34eCh B CO rum-lwu llL mmu TN MO

{ AKTHBHH! 0 :

gacryu. Ho o
HHX KaKpe-10

Bonbuiol uHT
BASIET Tpymnma Xu ﬂ.ll‘ll
ETEPOHOB. Ciona npHHaaIeaT
TPH MOJ0BBIX (<
suranin D,
6e|{3m|pun H,




1K U Apyrie
€ nnie,

| XOJECTEPUHA B BH-
- Oprauuane ueno-
puc. 14}, cuibiioe

8—10) cBoboHO CHH-
1 epes mHly He Tpe-
QHEKA H B TeuE-
GHHOE COOTHOUICHHE
STONO COOTHOMIEHHA
[HOE Hapylesie

QUE PREHUIHHE Ha-
ROID TOPMORE,

ur HOTOT WOpY-

(HO, CYLIECTBYET

YHD T10AepKH-

- MEMCLY HHMH.

Moercy.id MOAOROTO TEHA, A TAK Kalk 1o
HEHHIO € OCTAILHBINY TIPEACTARHTEAAM
i CTEPOHOB HUL UCTPOH, HE AAPOCTEPOH
wam NpeACTARNTH cede yrpouenibing ke m- S UL i

BP0 CHEIHIHHOCTY, MPUXOIHTCH SaKmo- ﬂ:p'ﬁ‘g‘::ﬂ?‘;:‘:!'{‘“:

 giTh 0 TOACIECTBE MEHCLY ARIPOCTEPONOM 1 pewa no Hpaitay.

TCIHM NOAOBKM FEHOM, © OAHOH CTOPOHEL,

a_c'rpumm 1 IKEHCKHM MOAOBBIM FEHOM—C apyrun. Tosromy-T0
|4 MOMECTHI B LBOIO CXEMY FEHOMEMHOI MOJIEKYJIH HENOCPElL-
GTBEHHO AHAPOCTEPOH (puc. 4)

[{apuuHorenbli OeHsnupes (puc. 11), woTophifi mower GuiTh
yaRjeueH M3 ACITH, KAK H3BLCTHO, BRISHIBAIONIETD TIPH BTHRAHIN
QUYX0H, MOKCT, [OBHIMMOMY, BOSHMKATL B Oprasuase i CHoH-
aNHO. BOIMOIKHO, YTO OH H3PELKA TIPH Tex AW MHBIX YCIOBHAR
‘gopaayerca U3 APYrix CTEPDHOB OPraHuaMd, HO nacnecTeennbi
ceMeHHEI XapaKrTep, HAOAonAEME TIPH HEKOTOPHIX DIy XOnAX,
0aEOHSET AyMaTh, UTO MHOLILL H feHanupen BKIOUALICA B £0°
CTaR TEHOHEMHOH MO Ky AbE

syuae LOIKen ObiTh BIIONEH B TeHOHEMHYI0

MoAcKy Yy HHI apparouinil B panHell TacTPYIE
amubnit 00 : i

T ¢ l‘[‘Thl!:lC
} ) B poan 2
pelalnTei, HEPO 0, YE[ Xpo {0 ie MMElT H !
cpeactaenioe or )
DBBATL, UTO W1
B 3HAUHTE.
HEM
mopdod
CAOTEI—AHHOATH]

cedst B TNE
exemari




I, OAHAKG, MOYKHO COMHEBATHES B ToM, WT0 BRIXOL NIPO-
. XPOMOCOMHON ACCHMUIIUNN M3 AAPA B KALTOUHOE TEA0
AT HE TOALKO DPH MUTO3E, HO 1 B DNPOMEKYTIE MEHy
3AMI, KOTAA AREPHAA 0G0N0MKA ocrdercs nenalt, B fomnimmi-
IKEJOIUCTEIX KITETOK, B OCODEHHOCTH B CHIOHHMX W IEAKO-
PACSHTRABHEIX JKE/E3AX HACCKOMLIX, B TIEYTHHHLX MKEALSIX iy~
B 11 1P, ALPA AOCTATRIOT OFPOMHON BEJMUMHE, WHOMAQ HMEOT
fenno BoNBIIYI0 TOBEPXHOCTS, CBMAETEILCTBYIOLIYIO 0f° yon-
CHHOM OfMEHE, 0HAKO, NUKOLLA He JIEARTCA 1 Re TEPSOT CBOEH
O0MIH. 3HAWHT B NP Fae aaeprolt abosotkl olMed Bo3-
ke, HO BCE HKe rIaBHLIM MOMEHTOM BEIXOAA HYKIEOMTa3MBI
THETCH, KOHEUHO, MHTOR.
Honynponyuuaemas  000A0UKa AIPA NONYCKAET, KOHEUHO, He
i BLINGAL OPPAHINECKNX BEUlECT, a NHpeperiHpPoBanHEIi—
H HAH M@me COBCEM
AKPLIT, B 9TOM CMBICIE UMEHHD BHIXO B U3 4CTOKAIHOrGY
SIpE npescTaARIAET cofoit HuTepes LA MOpHOTEHETHRA, TAK KK
i Moxer Dbite npuuy
M mac wer ocHoBaHHI jayMa !
COBH MO CBOHM M CBOWCTBAM: OT-
2, YTO HECMOTPSA [ CTRO XPDMO-
CYHLIE BRIIENEHHH MOTYT OLTh H CTAIHH

Saser
CHOTD 3
KIAETOMHOTD '
Anrensio. K




DOramaeTca #a
KHX 1A BHL
0 HOBOTO M-
HOCTeMeHHD

OT H3 KAETOUHOTD
| KJIETKH: Henop-
KaK OBl «omolio-

HO 3auaTKoboil
feperiHpyercH,

SUEPHBEINI Beite-
pyiHO paziennts

0T Apyra cTagi,
P 3apoisima ofio-
SHIHIE ele H3 WH-

| HECKOJLKO MHTOTH-
0 BCEX W moOuTH BO
AIDBOE None 3a4

AOCTH 0T BANAHKA
BCErO CHANBOTO N0AR
epb AAepHbIE 00MEH

aaHoit copocTbio,

HIOBOE TIOMAE Bee

LI0 N0 BCEMY CHIOBOMY HOA0 aaponuima. K frnacro-
 @KAAA KIeTKA pasauaamme;rucbf SGPQiHIl}fﬂ nr‘li:i:‘e 5!:::;:; I
WICH MOJIEoM HOBOPO CHAOBOTO TIDJAAT 0T HErD No pasHbiM
TOABKD 10 HEKOTOPbIM HATIDABJAEHHAM PACXOIATCA ylbiBaIO-
PpALHeHTH, N0 KOTOPbIM PACNPOCTPAHAIOTCA FEHE WAR TIPO-

Bl BTHX TEHOB, YiKe nepepalioraniue B NPOTONIUIME Tk

RN, KOTOPAS HX BLLLEHIA.

HOTHE TeHul B TENEHHE JUMTEILHOr NEpUoaa Nocae BuX0Aa

3 fApaR HE HAXOLIT MOTPEGHTEEH, M TOMAA OHH TOCTENEHHO Hit-
QANAITCA B 3dpoabiue, OCTABAY cp HeaxTHBHEMA. P. Tombi-
AT npHiact OCOBEHHO BAJKHOR SHAUCHHE TAlKoMy HIlKOTAEHHI,
lpyMTas, WTO TeHbl (mn ux Ip AYKTEI) AOTDKHB CHANEIA HAKO-

ifTbCH B OPraHHaMe o HEKOTOPUro ypOBHA, NPEKIE HEH CHOTYT
| gKAsATH CBOC ASHCTBHE. KoHe o, FeHbl DKPAcKH rias ¥ apoaoipiist

'BETYTIANT B AeflcTane TOJABKO B IO HOAE PASBHTHA, @ 10
na MUTMEHTAI OHM, BHILEICH j3 AAep MPH KAHCIOM M-
T03e, 0CTAIOTCH, BEPOATHO, ML JOTHUECKH HEAKTHEHBIMIL W TIGA-
BEPraloTCst, KaK BCE DR 3 )L W THILOHAN, TRYKTHE=
HOMY MeTaboTHaMy L NMCMEHTALMK TAa38 HMEWT
Kkakoe-udo  3Hd s 4 3Hk »  BRULETAANCD
pae-aubo © Drac am B K JHIL W ApYINX
ajleKux 0T riasd opri 5 IeHOB B
fIPOHCKORUT, KOHEUHD, TO

H3 BCEX
TOALKO HA
greer Ha

AmA HEX HE LMK

) B OTIPE

MORHANMO
TE E

AHBHMBI, C KOTOJ
BCTYTIATE B P
Bozmow

METKH, 10

QpranHsaus KA




/T 3AMEHHTH
PAACHTECA
ubill crepon
eHOHEMHOIT

WAK BavATKAMN
TPOXOHIPAILHON
ABTYPE COeH:

TepHMEHTATLROH
aKccne PHMENT.
. 1o

X ALl 1l Houemy
Aep B ocolento Hobimon Ko-

crse. B ananoruunom cmae
POKCHH Bhines

TONBKD !Io‘mmy, 4T NAASMA STHY
WICTOK S0ACPIKUBAET B OTIINHE o1
OCTANBHLIX KACTOK TEAd dHaqn-
TEINLHOR KOHYECTIO HO/4a, TIPHHG-
CHMOTO KPOBLIO; camuili e npo-
HECC  AcCHMMNALME  THPOKCHUA
BOKPYI NEPBHHHAIX I'@HONEMHLY
KRUCTAINNECIHY PelleTor npo-
HEXOJIMT, BEPOSTHO, B Aape, yuu-
CPHE KOTOPOrD B Nponecce 1puro-
TOBJIEHAA KOILIOHAA JEMOHCTPH-
PYETCA OMEHBL ACHO IMCTOAOTHYE-
CIHMH  KapTHHaMM,

B Toibko uro npusepenyuix
HPHMEPAX HAM  HPMXOANTCS  He-
CKOMBKO  OKOTBHUME TYTAMH Hi
OCHOBAHMH  TCOPETHMECKMX  Co-
O0paKRERIH A0KASBIBATE, D o
MATHBHLIE FOPMOHBEL HCTOUHMIKOM
CBOED  TPOHCXOMKACHHS  MMelwT
KPHCTANMHICCIKHE PEILETIH B 511-
Pax waerox. Ho mbl myeesm i oMoHpHueeK

APSMBLIM

MEPIHHT B et uuTepecuoii pabore no o
Moperoli sogopocit Acetabularia (pue. 1) nox
TOUHO JILHO 1.
1ETaDY A PHH—THIAHTC

Holi mopdionorueii—nme

SYILHM S
MOpe ecTh ABa BH,
OEALKOM 1 IAnOYKoi
BHAHOH wanowgoii M Kop

L Hemmerling,




' B PeaKiHio.
Jipyn-

1 MHCTHTY TR 10~
OH MOABEPra Bapoc-
OBREMENHONY—B TC
03 PEHTIEHORCKIY

HOAYUHIT B pesyib
TONTH BCE MYXH,
(aMEHEHHLIMH, HO
M M0 HACHEACTEY
"lmanommu yeTa-

JIyuiembie b onbi-
TEHHO CXOHRHMH

WA Tawum gis
YETAHOBHTS DNpeee)

_ npouaseeTh obiyuense, wrpln

. i Gonsmoe o | MyX

_.cnws_cmeuunm- OUpUIOM HEMEHEeHHBIX, HO He Tepenaimx 1o

MEMEHEHHE 10 HACARACTRY. 106 HMHTHPOBATE 8 theqoThie ok

CTHUC Teld, BLSLIBAIOMEro BUPEIKH Ha KpLie, Wi PACTONBIPEH-

IS KPBUILS, MAK PPYBLC FHasd, WM OTCYTCTREG TEX BAN MHMX

UETHHOI, JIOCTATONHO B TCUEHHE HEMHOTHY MHHYT DCHTTEHHIHPO-

GATL HOPMATLHEIX JISUHHOK  COOTBETCTRYIONX KyKonoK Ha co-

BEPUICHHO QNPELEALHROMN T8 KIDIAOK0 MMHTHPYEMArD Feka cTain
PasBHTHA,

011010 MoK CACTATE BRBO, WTO B FEHOTHNE, cojepmaliem
HMUTHPYeMEI Ten, mocxennnit merynaer B jeficrene ian pas na
TOi JKE camoli CTagumn 1 felicrane ero TAKORO, 4TO OHO MOMET ObITL
SAMEHEHO pOAYUYenHesm, i
K comcienino, Mul HHUErO HE anaem o ToM, KaKol alhercr npos
HIBOAAT BOODILG PEHTTEHOBCKME JIyUit HA MRHBYIO KIETKY, HA
POARIL. ONHO MOXKHO CIKa3aTh © YBEPEHHOCTEIO, UTO B AAHHOM C/)
SAE HPHERT X HE TOT, KK 1P 0GHINHOM BLALBAHIK Wy TALKA 10
Metony Meniepa. PentrenoMophoant i BACTHEHHBIE HaME-
HEHHA HUHEro ODILLEro,'C MyTallamp He HMEIOT, B HH
HLA dinapar octaerca ueaarponyThm. elicrame
HOM CJIYHae UHCTO MOPHOrEHETHIECKOR—HA NPoTo
HOrG Tena, a we Ha A4po. 3Nech B NPOTONAAZME NpoH
KOC-TOD HIMEHEHHE HOPMANLHOTO X044 XMMHUCCKHX
B, TOM JKe HATIPABIEHHH, B KOTG ) HAKTCA NoJ
CTHHEM COOTBETCTRYIILErD rena-moaudinkarop:

B nione 1935 r. B Mockse nonytesa nocueis
schrift fiir ind. Abst,
paboramn P. T
onyGanicoras p
HE PEHTIEHOBCKHMM NyHamy,

Hd  B3POCHLIX - NHUHHOK
€ OOHOH CTOPOMBL, Hic
KPenasionnecs 8 mor




TEMIE-
posiBAcHHE
IepaTypHoe Bo3-
Boin-

PEHTPEHOBCKIMI Y-
IOBBILEHHOH TEM-
eMIepaTyphl Cio-
JIBKO B ONpeeneh-
[IpH TIOANONE K TEM-
OCThH KHMHUECHHX
Ry, BoaMoskHO,
TaKORe K 3afepiit
epiHBaioNe
paouye B aei-

UTO JeficraMe BCEX reHOB MOrMo GHTh
( TOIHEIM peakiniM. Bosmoxkro, uto ato
OTHOCHTCS TOJLKO K ONPeieicHHoll rpyiife reHor, K T4k Hazbl-
BAEMEIM TEHAM-MOAHDMICATOPAM: 1 TaKHM KaKk ByaTo npunaiie-
JKAT BCE TE TeHbl, KOTOPBIX MMHTHPYIOT (eHoroninn Toabammuira
H pentredoMoposel Mpusena. B oTHX CAyuanx MoseryaapHas
CTPYKTYPH FEHA, MOBHAHMOMY, He BCTYNAET B COCTAB KOHEYHOFO
MPOAYKTA XHMHYECKOH Peakimu, a ToNbKo NPUCYTCTRYET NpH Hell
KAK KaTanuaaTop, a moTomy W MoxeT Dumh 3aMedeHa KaraiWsa-
TOPOM COBEPIIEHHO MHOH mpupois. Haolopor, B caydae pereme-
pauun auerabynsapsi 1o CEMMEPITHATY, Kak M BHAEOH, MOMKHO
CHHTATH JOKA3AaHHBIM, YTO BEIIECTBA, BHIXOAAL[WE H3 A1Apa, HEM0-
Cpe}lCTBeHHO BCTYIAIOT B COCTAR NMPOLYKTOR PeaKiiHM, 4 HE TOJALKO
MPHCYTCTRYIOT NPH Heli: 0T KOJMYECTBA BHILCAIETT H3 5APA reH-
HOT'O MATEPHAN:D 3HBHCHT H KOJIHYECTED Oﬁpﬂ!})’mlllﬂ'ﬂcﬂ B NpOTO-
TIasme KAeToYHOrD Tena Ii}ﬂp.'\!HTHBHOI'O rOpMOHA. H rakum renom
VIKE HE MOAXO0INT HA3BAHHE J\il‘.l.-‘lll@l{l-\‘a‘l'upa: AT0 OCHOBHBIE T'EHEL,
Onpeagisioinge CIIEI[H{})H‘I'I.‘.CE{}'IU HPHPOAY KAETOK PASBHBAIOMWETOCA
Fapouia,

OueHb BCPOATHO, 9TO OTCYTCTEHE TAKHX FEHOB WIH peakan
MYTAIHA WX MOJOKHB TIOBRJEUE 33 cofoit THbeaL FAPOABILAT BEHILY
X JETAARHOCTH Mbi OOBIMHD HE 3HAEM HHYErD ONPEACACHHOrO, ¢
ux (GEHOTHIHOM BBHIPLKEHHH, M3 (BHAMMLIXY MyTauuii cioia or-
HOCATCS, OYEBHIHO, HEKOTOPME FEHEL IINIMEHTALHE, TaK HKaK !
KyJApHEE GOPME MHIMEHTOB KaK Gyaro O A0IDIHE DhITh :
FEHE B BHIE KPHCTANNHYECKHX PeueTor B TEHOHS X 3
FOBOPHT M TO OODCTOATENLCTEO, HTO
TENA H I 3 HH B PEHT
HEIX (peHoonusax FoALAuMHITe HE BCTPEHALD

9
OcHoBHOM BeIROL Moero coofMEeHHA &

¢i|311!'].71{]I'HI! PASBHTHA COBCPINEHHD HED X :N_t‘.l BHIHTH H3 €B
Tenepewnero cocroanns splendid isola . 3ro BOp
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