MCXOAHOE NAQCTUYHOE CblPbe: MAbI

Camapckag 6030 3TAAOHOB MO KEPAMUYECKOMU

TPACOAOTMMU

NMOATOTOBUTEAbBHAA CTAAUA

NcxoAHOEe nAaCTHU4HOEe Cbipbée

Ucxoonvim cvippem (MIC) B roH4YapcTBE NPUHATO HA3BIBaTh
MIPUPOJHBIE WJIM MCKYCCTBEHHO OOpa3OBaHHBIE MaTepHalbl, KOTOPHIE
WCIOJIb30BAJINCH ISl U3TOTOBIEHUS MOCY/bl. B 3aBHCHUMOCTH OT ponw,
KOTOPYIO OHHM UTPAJIU MPHU €€ KOHCTPYHUPOBAHUH, TAKOE ChIPhE pacria-
naetrcs Ha niacmuuynoe N Henaacmuynoe. K TIIaCTUYHBIM OTHOCATCS
MaTepHalibl, W3BECTHBIE B HMCTOPUU TOHYAPCTBA B KadecTBE Camo-
CTOSATENBHBIX BUIOB CHIPbs Ui KOHCTPYUPOBAHUS MOCYAbBI; K Herac-
TUYHBIM — MaTepHallbl, KOTOPbIE HCIOJIb30BAUCH MCKIIOYUTEIHLHO B
coueranuu ¢ mactTuaabiMu (boGpunckmii, 1999. C.17).

Takum oOpazoMm, ucxoowvim naacmuynvim  coipvem (UI1C)
HA3BIBAIOTCS TPHUPOJHBIC IJIACTHYHBIE MaTepHalbl, KOTOPHIE MOTIHU
MPUMEHSITHCSI B KQU€CTBE CAMOCTOSTEIHHOTO TUIACTUYHOTO CHIPhS IS
M3TOTOBJICHUS TMOCY/Ibl, OJaroaapsi MpUCYIIUM UM CBOWCTBaM: Oyayuu
YBIQKHEHHBIMH, OHHU CTAHOBATCSA BS3KMMH, a IIOJ BO3JEHCTBHEM
ONpENEICHHBIX YCUIUN: 1) COXpaHSIIOT CBSI3HOCTh; 2) MNPUHUMAIOT
3ajaHHyi0 (popMy; 3) He M3MEHSAIOT ee NpU BBICYIIMBaHMU; 4) mocie

o0)kura TepsArOT TUIACTUYHOCTh M TMPUOOPETAIOT KaMHENOA00HOe

COCTOSIHUE W OTHOCHUTEJBHYIO BJIArOHENPOHUIAEMOCTb. DTH CBOMCTBA
UM TIPUIaeT HATMYHME B COCTaBE MIMHOOOPA3yIOIUX MUHEPAJIOB.

B nocnenneit ocHoBaTenbHON paboTe, MOCBALIEHHON rOHYapHON
TexHosoruu, A.A. BoOpUHCKUI MpeIoKU BbIIENATh 3 Tpynmbl U 6
BUJIOB TUTaCTHYHOTO ChIpbst (boOpunckwit, 1999. C.75): 1) unel, 2) opea-
HUYeCKUe MAmepuanbl HCUBOMHO20 NPOUCXOXHCOeHUss U 3) 2IUHbL.
WnucTble 0TI0XKeHNs ObLUTH pa3/ieleHbl UM Ha PAGHUHHbIE U 20PHbLE UL,
YTO JOJDKHO OBIJIO OTpakaTh cHelM(UKY MPUPOIHBIX JIAaHAA(PTOB, B
pamMKax KOTOpPbIX HAuyajoCh OCBOEHHE JIAHHOTO IPHUPOJHOTO
IJIACTUYHOTO ChIphsi. OpraHudecke MaTepuabl )KUBOTHOTO MPOUCX 0K~
JIEHUS] TIPEJICTABICHBl HABO30M TPABOSIIHBIX JKUBOTHBIX U IOMETOM
JTuKuX nepHatbix. [Ipu atom, A.A. BoOpuHCKuUT He BCTaBIII TOMET NTHII
B TaOJUIly TOHYAPHBIX MPOU3BOACTB, paOOTABIINX HA PA3IMYHBIX BUAAX
UIIC (bo6punckuii, 1999. C. 84), oTMeTHB, 4TO Ha COBPEMEHHOM
YPOBHE U3y4YE€HHOCTH UCTOPHS OCBOEHMS nomeTa nrull B kauectse UIIC
BBI3BIBAET MHOTO BompocoB. [lo moBoxy ¢GopmMupoBaHMS TpaaULU
WCIIOJIb30BaHUsI OPraHUYECKUX MaTEPUATIOB KUBOTHOIO ITPOUCXOXKAE-

HHUA B ICJIOM OH BBICKaszajl IMPCAINOJIOKCHUC, YTO UX OCBOCHUE MOIJIO
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MIPOM30MTH B XOJI€ pacceleHUs] HOCHTENeH HaBBIKOB HCIIOIb30BaHUS
paBHuHHBIX WiI0B (boOpuuckmii, 1999. C.81). (Xouy o0Oparuth
BHUMaHMe Ha TO, 4ro aanHas rpymnna MIIC ne oOmamaer Bcemu
IIPU3HAKaMU CaMOCTOSITEIbHOIO IUIACTUYHOIO ChIPbsl, YKa3aHHBIMU B
Hayaje paszzena, a UMEHHO CIHOCOOHOCTBIO TEpSTh IIACTUYHOCTH U
npruoOpeTaTh KaMHENOM00HOe COCTOsIHKE Tocie ookura). [To MHEHHIO
UcCleIoBaTeNsl, CaMOE€ BHMJHOE MECTO B HCTOPUU TOHYAPHOU
TexHojoruu 3anumaeT Tperbsa rpynna WUIIC — riouna, xotopast Obuia
paszeneHa MM Ha JBa BHJA: OXKEJIE3HEHHYI0O U HEOXKEIEe3HEHHYIO
(boGpunckuii, 1999. C.82).

[Ipu co3manuu 00IIEH CUCTEMAaTUKH BUAOB UCXOIHOTO CHIPHS B
ronuapctBe HO.b. lleTnuH oTkazancs OT pa3jielieHusl ChIpbs Ha JBa
OCHOBHBIX: IUJJACTUYHOE€ UM HEIUIaCTUYHOE CBhIPbE€, BMECTO 3TOTO
MIPEAJIOKIIT JIBa KJIacca: MUHEPAIIbHBIE U OpraHuyeckue. MuHepanbHoe
CBIpbE pa3JeNWJI Ha CIEAYIOUIUEe Tpynmbl: 1) enunucmoe (TIMHA U
CYIJIMHOK — C JlajbHEHInM Oojiee TpOOHBIM JIeIEHHEM O MpU3HAKaM
cpenu
CYIJIMHKOB, CyAsl IO CXEME, OH pPACCUUTHIBAET HAWTU U TOJBU]IBI

3al€COUYCHHOCTH MW  CTCICHU  OXKCJIC3HCHHOCTH; TIPHUYCM

BBICOKOW  IIACTUYHOCTH); 2) 2iuHonodobnoe (W1 ®  Jecc,
XapaKTEepPUCTHKAa KOTOPOrO OTCYTCTBYET B pabote); 3) wmeerunucmoe
(mecok, apecsa, mamoT). Kimacc opraHn4eckoro UCXOJHOTO CHIPbS, 1O
€ro MHEHHIO, BKIIOYaeT: 1) MaTepuaibl )KHBOTHOTO MPOMCXOXKICHUS
(pakoBHHA, KOCTbh, MIEPCTh, SKCKPEMEHTHI: HABO3 XKHUBOTHBIX U TIOMET
IITHII) K 2) MaTepHAITbl PACTUTEIBHOTO TPOUCXOKICHHUS (TpaBa, CoJIoMa,
nojioBa, kopa) (Iletnun, 2012. C.52-54). Tlo3nHee, pu COCTABICHUU
ClioBapsl TOHATUW W TEPMHHOB HCTOPUKO-KYJIBTYPHOTO TOMIXOJa,
I0.b. LletnuH BepHyJCS K pa3feieHUIO ChIpbSd Ha IUIACTUYHOE U
HertactuyHoe.  OH  IpeyIokKuII

pPasaciIATh OCHO6Hble u

odononnumenvHvle 8uobl cuipvsi. K OCHOBHBIM BUIaM ChIPbsS UM OTHECEHO
IJIACTUYHOE ChIphe: 1) mpuUpoHas TJKHA, 2) Wibl, 3) WIKCTHIC IJIHHBI,
4) odeHb PEIKO 3KCKPEMEHTBHI KMBOTHBIX. TakKue BHIbI CHIPbSI MOTYT
OBITh MCIIOJb30BaHbl KaK €IUHCTBEHHBIC JJII U3IOTOBJIEHUS COCYOB.
JlonosmHUTENbHBIE BUJIBI ChIPbS B CBOO OUEPEb Pa3/I€ICHbl aBTOPOM Ha!
1) mractuyHbie (MO-BUAMMOMY, HaBO3 JKHBOTHBIX M TOMET IITHIY),
2) HeIUIaCTUYHBbIC (IIAMOT, JPECcBa, MECOK, MIEPCTh, KOCTh, COJOMA,
npoOJieHass pakOBUHBI U Jp.) W 3) KuIKUe (BOJA, OPraHUYECKUE
pacTtBoOpbl). JlOMOITHUTENbHBIE BUBI CHIPbS MOTIIA OBITh HCIIOIb30BaHbI
TOJIBKO B coueTanuu ¢ ocHoBHbIMU (IleTnun, 2017. C.95-96).

[lo Hamemy MHEHHIO, TpPYNIUPOBKA BHJIOB HCXOIHOIO
mnactuydoro  ceipesi  (MIIC) momkHa omnmparbess Ha JTaHHBIC,
IIOJIyYUEHHBIE B  pe3yJbTaT€ MHOTOJIETHUX M  MHOTOYHMCIEHHBIX
MCCJIEJOBAaHNM KOHKPETHON apX€0JIOTNYECKOU KEpAaMUKHU U3 PA3JINYHBIX
pPETMOHOB,  OCYILECTBIEHHBIX B  paMKaxXx €IUHOW  METOAUKHU
A.A. bobpunckoro. K HacrosimieMy BpeMEHHM TeppUTOpUaAIbHBIE U
XPOHOJIOTUYECKHE PAaMKU TaKUX MCCIEIOBAHUM JIOCTATOYHO BEJIMKH:
IToBomxbe, Ilomonwse, VYkpamna, Kpemv, IIpuypanse u 3aypaibe,
3anannas Cubupsb, B eoM — CeBepHast EBpazus. V3ydens! komnekuun
apXeoJIOTHYECKOM KepaMUKH HEOJIHMTa, DHEOJINTa, OpPOH30BOTO BEKa,
paHHETO JKEJIE3HOTO BEKa, CPEIHEBEKOBbs. VIMeIoTCs 1oKa eMHUYHbIE
HaOmrofeHuss W (akThl, IOJyYEHHbIE B XOJAE M3Y4YCHHUS JpeBHEH
KepaMHuKu Oojiee BOCTOYHBIX W Oosiee I0XKHBIX pernoHoB EBpasum,
KOTOpBIE YKa3bIBAIOT HA BO3MOKHBIM YHUBEPCAIBHBIN XapakTep JaHHON
rpynnupoBku (BacunseBa, 2010). Takum o06pa3om, ucciernoBaHHE
JIPEBHEN TOHYAPHOW TEXHOJOTMM II0 E€AWHOM METOOUKE, a TaKXKe

MMPOBCACHNEC MHOTOJICTHUX OKCIICPUMEHTAJIBHBIX pa60T IIO3BOJJINIIO
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Beiienuth Tpu Bupa MIIC, wucnosb3oBaBIierocs B JIPEBHHX
MIPOM3BOJICTBAX KEPAMUKH:

1) wunapl — Bs3KME HEYIUIOTHEHHBIE WJIUCTBIE  OCAJKH,
pacroJyiaraBiyecs B mpuOPEXHBIX y4aCTKaX BOJOEMOB;

2) WINCTBIE TJHWHBI — YINIOTHEHHBIE OEpEroBbIe 3aJICKH

IUIACTUYHOI'O  ChIPpbsA, COXPAaHUBIIUC OpFaHI/I‘IeCKHﬁ H OpraHHO-

MI/IHepaJII)HI)H\/JI KOMITOHCHTHI HJI0B, TOJIBKO B HU3MCJIIBYCHHOM
MNEPCTHUBUICM BHJIC U B 3HAYUTCIILHO MEHBIIIECH KOHLCHTpPAIUH;

3) MIMHBI — 0Ca/I04HbIE YIUIOTHEHHBIE TOPHBIE MOPOJIbI, 3AJIEKH
KOTOPBIX MOTYT ObITh MPUYPOYEHBI KaK K Oeperam BOJOEMOB, TaK U K
YAQAJICHHBIM OT HHUX paﬁOHaM. OCHOBHBIM OTJIMYMEM TJIMH OT WIOB H
WIHCTBIX TJIMH ABJIACTCA IIOJHOC OTCYTCTBHE OCTAaTKOB BOI[HOﬁ
pPacTUTENILHOCTH U (hayHBI.

O HaBBIKax BBINOJIHEHHS paObOTHI HA CTYNEHH 0TOOPA U TOOBIYM
HCXOJIHOTO ChIPbsl MO’KHO CYIUTh TOJIBKO T10 08eUjeCmeienHblM Umo2aM,
a UIMEHHO M0 0COOEHHOCTIM IIJIACTUYHOTO CBIPpbs, UCITOJIB30BAHHOTI'O JIJIA
n3ydaeMoil kepamuku. K HMM OTHOcATCS XapakTep, pa3MEpHOCTb U
KOHIIGHTpALlUsl ~ €CTECTBEHHBIX  MHHEpaJIbHBIX  (mecka, Oyporo
KEJIe3HSIKA, OOJIUTOBOTO M3BECTHSIKA U T.1.) U OPraHMYECKUX (OCTaTKU

PacTUTENTHLHOTO U YKUBOTHOT'O XapaKTepa) MpUMeceH.

UAbI
Ho HEIABHETO BpeMEHU oOcyxeHue cneunuku
IIJIACTUYECKOT O CBIpI)H apxeonornqecxoﬁ KepaMI/IKI/I, KOTOpOG

UCMOJb30BAJIOCh TOHYapaMHU 3IOXU NEPBOOBITHOCTH, OCTABIISAIOCH
apxeoJsioramu 3a paMkamu auckyccuil. I1o kpaitHet Mmepe, cpeu MHOTUX
apXeoJIoroB €lIe U CErOAHs MPUHATO CYUTATh, YTO, HAYMHAS C HEOIUTa

M BIIOTH JO HaIIUX I[HCI\/'I, rOHYaphl B KAYCCTBC IMIIACTHYCCKOI'O ChIPbA

HCOOJIL30BAIN TOJNBKO TIHHBL. B Havame 90-x romoB XX B.
N.H. BacuiibeBoii ObLTO HAYaTO U3yYE€HHUE HEOTUTHYECKOTO TOHYAPCTBA
Cesepnoro [Ipukacnus, pe3yiabTaTbl KOTOPOTO MO3BOJUIN BBIIBUHYThH
TUNOTE3y 00 MCTIOIB30BAaHUU WJIOB B KAQUECTBE CHIPhS IS IpeBHEHIICH
kepamuku [ToBoinkbst (Bacunbesa, 1994).

I[To onpenenenuto ['eonormueckoro cioBaps, WI — 3TO

TOHKO3E€PHUCTBIM BOJIOHACHIIIECHHBIM HEKOHCOJUIUPOBAHHBIN 0OCaI0K
coBpeMennbix Bojoemo (I'eomorumueckmii ciosaps. M., 1978). B
€CTECTBCHHBIX YCIIOBUSAX O00JaJaeT TEKYy4eCThIO, MPHU BHICYIIHBAHUH
oOperaer cBoiicTBa TBepaoro Ttema. Wi — HadanpHas —Ccragus
dbopMUpOBaHHS ~ MHOTHX  OCaJOYHBIX  TOpHBIX  mopox.  Ilo
IpaHyJIOMETPUYECKOMY COCTaBYy OH OTHOCHUTCS MPEUMYILIECTBEHHO K
MIEJTUTOBBIM OCAIOYHBIM TTOpOIaM. Pa3miuaroT uikl MEITKOAJICeBPUTOBBIC,
AJIeBPUTO-TICJIUTOBEIC, MEITUTOBBIE, a TaKKe MOPCKHE, KOHTHHEHTAIIb-
Hble (O3epHbIe, OOJOTHBIE W T.O.), KPOME€ TOro OHOTEHHBIE U
Bynkannueckue. [lo knaccudukanuu M. KienoBoii, mi1 — 3To ocagok
(rpyHT), coneprkamuii ot 30 1o 50% ¢paxuuit mensbie 0,01 Mm.
IIpoBepka rHIIOTE3BI 00 WCIIOJB30BAHUHA WIIOB B JIPEBHEM
TOHYAPCTBE OCYIIECTBISIIACH B TEUEHUE HECKONBKUX JIET. B moneBbIxX u
1a60paTOPHBIX YCIOBHIX IPOBOAMUIUCH CIIEIIUANBHEBIE PabOTHI TIO COOpPY
U W3YYCHHUIO COBPEMCHHBIX WJIOB. JTH PaOOTHI TPEIyCMAaTPUBAIIH:
1) cOop WJIOB B pa3nMuHBIX BojoeMax (03epax, mpyaax, MPUOPEkKHBIX
OTMENSX) M Ha pa3HoMl TiyOuWHe; 2) TMPOMBIBKY HWIIOB 4Yepes
reoJIoOTHYeCKre cuta Mo (ppakuusM; 3) MHUKPOCKOMUYECKOE H3YUYCHHE
MOJIyYEHHBIX (pakuuMii W U3Yy4YeHHE HX KayeCcTBEHHOIO COCTaBa;
4) W3rOTOBJICHHE STAJOHOB WJIOB ITOCPEJICTBOM BBIIABINBAHUS B
CHEIHUAIbHO TPUTOTOBJICHHBIX (OPMOUYKAX, UX CYIIKYy H OOXHI B

My(denpbHOH Teun; 5) CymKy WIOB U ONpeAeieHHE BPEMEHH,
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HE00XO0IMMOT0 JIsl TIOATOTOBKH ()OPMOBOUHOM Macchl, TOAUBIIECHCS JIJ1s
JIENKUA COCYZOB; 6) BBICYUIMBAHUE WIJIOB JIO TBEPJOTO COCTOSIHHS, MX
apoOieHne B TIOPOMIOK M HM3TOTOBJICHHE 3TAJIOHOB; 7) HCIBITAHUE
CBOMCTB MJIa B KQUECTBE IUIACTUYECKOr0 MaTepuaia il U3rOTOBJICHHUS
€MKOCTEH C MOMOIIBIO Pa3HbIX CIOCOO0B KOHCTPYHUPOBAHUS;, §) 00KUT
AKCIIEPUMEHTAIbHBIX COCYJOB M3 WJIa B PA3IUYHBIX OO0KUTOBBIX
YCTPOMCTBAX U B PA3HBIX TEMIEPATYPHBIX PEKUMAX.
Hcropus co3nanus 3TaI0OHHON KOJJIEKIIUA

COopbl WJIOB MPOM3BOAWINCH HA OTMENSX MpaBoro Oepera
p. AxTyObl B AcTpaxaHCKoW oOiactu (Hemaneko oT crosiHKku Kawup-
[ax III); mo 6eperam crapu4HbBIX 03€p B moiimMe Boirn u ee mpuTOKOB B
Camapckoil obnactu, mosznHee B Apyrux pervoHax P® (Tarapcran,
3amannas Cubups, [logonse). Jlns u3ydeHus xapakrtepa MIacTUYHOTO
CBIPBSl TPUBIIEKATUCH CIEIHUATUCTBl APYTUX HayK. Bplo mpoBeneHo
CHEelMaIbHOE  MHUKPOCKOIIMYECKOE  HUCCIIEJJOBAaHME  OTIEYaTKOB
pacTUTENBLHOCTH B HeonTuueckoi kepamuke CesepHoro [Ipukacnus Ha
kadenpe O6oranuku CITIY, koTopoe MO3BONMIO BBISIBUTH B UEPETKE
HEONUTUYECKOW Kepamuku Ilpukacnusi TPUCYTCTBHE HHUTYATBIX
BoJIopociie U (parmMeHTOB OCOKOBBIX pactenmid. Jomentom CITIY
B.II. fcroxom, cnienmuaaucTOM MO MPECHOBOJHBIM MOJUTFOCKaM, OBLIO
OCYIIIECTBIICHO W3YyYE€HHE W HUICHTH(PHUKAIUS LEJIbIX PAKOBUH M UX
O00JIOMKOB B HW3y4aeMOH KepaMHuKe, B pe3ylbTaTe KOTOPOTrO OBLIO
YCTaHOBJIEHO, YTO OCHOBHAs YaCTh PAaKOBMH OTHOCHJIACh K paKOBHHAM
MPYAOBHUKOB, OPIOXOHOTHX MOJUTIOCKOB «3aTBOPKA PHIObs», KaTyIIEK U
JIPYTUX MOJUTIOCKOB, OOMTAIONINX B TIPECHOBOIHBIX BOJOEMaX: MpyAax,
03epax, MPUOPEKHON 30HE PEK — HAa TPYHTE WUJIM HA BOAHBIX PACTCHHSIX.

[TpombiBKa MPOO COBPEMEHHBIX HJIOB, TIOOBITHIX B 3a00JI0YCHHOM

o3epe B moiitme JieBoro 6epera p. Bonra (moc. [Ipubpexubiit) (nmr. 24-

29), dYepe3 TreoJOTMYECKHE CUTa Obla HalpaBlecHa Ha BBIICHCHHE
Ka4eCTBEHHOI'O COCTaBa UJIOB U Jlasla cielylolue pe3ynbTaTsl. @pakuus
OosbIIe 4 MM COCTOsIJIa U3 KOMOYKOB HE PACTBOPUBILENCS B BOJIE [JIMHBI,
KPYIHBIX PACTUTENBHBIX U (DayHHCTHUECKHMX OCTaTKOB, NpPUYEM B
XOpouIel COXpaHHOCTU U B Hepaszioxusiemcs Buae. Cocta Gppakuun
MeHblle 4 MM, HO OoJiblIe 2 MM, ObLJ1 aHAJIOTUYHBIM, OJHAKO € OOJIBIINM
COJepKaHWEM INapoOOpa3HBIX KOMOYKOB TJIMHBI H  OOJbIIEH
(parMeHTapHOCTHIO PACTHTENBHBIX W (AyHHCTUYECKUX OCTAaTKOB, a
TaKXe C MHBIM COCTOSIHHEM OpraHUKH, HaXOJlIeics yxe B mpolecce
rHUeHUs U pacnaga. Ppakuus npod pazMepHOCThIO Oonbiie 1 MM, HO
MEHBIIIE 2 MM BKJIOYAJIa, KPOME OKaTaHHBIX KOMOYKOB MEJIKOIHMCIIEPC-
HOM TTIMHUCTOM MAaCCEHI, €II¢ 1 IIECOK, B OCHOBHOM OKaTaHHBIM IIBETHOM
U KBaplEBBbIH, C HEOOJBIIMM COAEPKAaHUEM OCTPOYIOJbHBIX YACTHIL.
CocTtaB pacTUTEIbHBIX OCTATKOB OBbLT TAKUM JK€, KaK U B IpeIbLAyILEH
(bpakuun: KyCOUKH JIPEBECHOU KOPBI, PSICKA, CTEOIN U [UTMHHBIE JINCTHS
BOJIHBIX PACTCHUH, CTYCTKH CHHE-3€JIEHBIX BOJOPOCIIEH — TUIOCKHX U
npo3pavHbiX (Wt 31, 2), B OTAMYKE OT CTYCTKOB JIMIIAHHNAKA U KOPHEH
pacTeHHil — MaToBO-0€JIBIX WM CEePhIX M KPYTJbIX B cedeHuu (wut. 31,
1), cemeHa W (parMeHThI TOJOBBI, OOJBIIOE KOJHYECTBO OOPHIBKOB
pacTUTENbHBIX TKaHeW HeompenenuMoro Bunma (aerpur). dayHucTH-
YeCKHe OCTAaTKM ObUIM TpeJCTaBICHbl LENbBIMH  YIUTKaMH U
(dparmenTamu pakoBuHbI (M. 31, 3), 00710MKaMKU XUTHHOBOTO ITOKPOBA
HACEKOMBIX, JITYMHKAMH, denryeit poio (. 31, 4). @pakuus mpold niios
pa3sMepHOCThI0O MeHbIIe 1| MM W Oonbiie 0,5 MM Obula aHajJOTHYHA
npensinymei  gpaknun. OCOOCHHOCTBIO cleAylome (dpakiuum —
pasmepHocThio Oompiie 0,25 u menbme 0,5 MM — Obulo OobIIOE
cojepxaHue necka. OHa cojepkaia TakXKe YIUIOTHEHHblE KOMOYKH

YUCTOW TJIUHBI U OYEHb MeENKHE (parMeHThl Pa3iIOKUBIINXCS
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pacTuTeNbHBIX TKaHel. OTMydnBaHWE TIOCIEIHEH (paKuu Jgano
CIIEYIONINE PEe3yJbTaThl: CBEPXY 00pa3oBajCs TOHKUH CIIOH YHCTOM
[JIMHBI, HWKHUM CJIOM COCTOSI M3 TECKa M yYaCTKOB YIUIOTHEHHBIX
MJIMHUCTBIX YacTUIl B BHJE JMH3, pPa3BOJOB, IUIACTOB. B Hux
COJICPKATUCH TAK)KE BKITFOUCHHUS PACTUTEIIbHBIX TKAHEH ¥ 3HAYNTEIILHOE
KOJIMYECTBO BKPAIUICHUH KPaCHO-KOPUYHEBOIO IBeTa (COCAMHEHUM
Kemesa).

B xone uccnenoBanus WIOB, B3SITHIX U3 Pa3IUYHBIX MECT, ObUIH
BBISIBJICHBI OCOOEHHOCTH, CBSI3aHHBIE C YCIOBHUSIMH WX 0Opa3zoBaHus. Tak
WJIbI, HAXOAAIIMECS Ha OTMEIAX O3€p M PEK, 4YacTO IOCEIIaeMbIX
KUBOTHBIMH W TMTULIAMH, COJEPKaT OOJbIIe KICHKOH Macchl,
COCTABJICHHOW W3 Pa3JIOKHUBIIMXCS MEIKHX PACTHTEIIBHBIX YaCTHUIl U
Jpyroil OpraHukH, a TaKke (PparMeHThl NTUYBETO MyXa, YeIIyH PhI0 U
T.1. Vb1, B3siTHIE CO THA BOJIOEMOB, KaK MTPaBUJIO, COCTOAT, B OCHOBHOM,
W3 TEeCKa W TJIMHUCTBIX YaCTHI[ ¢ HEOOJBIINM KOJWYECTBOM MEIIKOMH
pactuTenbHOM opraHukud (metpurta). [loaTomMy oO3HaKOMIIEHHE C
YCIOBUSIMU TIpoliecca 00pa3oBaHUs Wia JAenaeT Ooliee MOHSATHBIM €ro
KaueCTBEHHBIN cocTaB. Bes ToIIa BOAbI HETPOTOUYHBIX BOJIOEMOB: 03€p,
pya0B, 0OJIOT, OOJNBIIUX JYXX WU T.I. 3alOJIHEHA TUIAHKTOHOM, T.€.
COBOKYMHOCTBIO ~ JKMBOTHBIX W  PAacTeHUW, HECIOCOOHBIX K
CaMOCTOSITETFHOMY TEPEABIKCHUIO WM YaCTUYHO O0JIaJarolIiMK
COOCTBEHHBIM JBM)KCHHEM: IUIABAIONIMX BOJOPOCIEH, YEPBSUYKOB,
MOJUTIOCKOB, PayKOB, JJHYMHOK. [Ipy 3TOM Ba)KHO OTMETUTH, YTO CHHE-
3€JICHBIE BOJIOPOCTH HAKAILJIMBAIOT JKEJI€30 B CBOMX 0O0OJOYKAX, a B
BOJHBIX U OOJIOTHBIX PACTEHUAX OYEHb MHOTO TiMHO3eMa. OTMupas u
oceJiast Ha JIHO, BCE YKUBOTHBIE U PACTUTENIbHBIE OPTaHU3MBbI TIOCTEIIEHHO
pasnmaratorcas. K  HHM  NpUCOEAUHSIOTCS

OCTaTKHu Ha3€MHBIX

TPAaBAHUCTBIX U APEBECHBIX paCTeHHﬁ, a TaKKC MUHCEPAJIbHBIC YaCTHUIIbI:

IbLIb U3 BO3/lyXa, IOYBEHHbII IEPErHOil, T'yMHUHOBBIE BELLIECTBA, [JIMHBI,
IIECOK — BCE 3TO NPHUHOCUTCSA BETPOM, CHOCHUTCS PYUbsIMH, IOTOKAMHU,
NOKAEBLIMU M TalbIMH Bogamu. M3 3Toil ocemaromed Ha JHO MAacChl
obOpa3yercs cMeTaHOOOpa3HBIN CIION — MEeNOreH. ITOT cloil o0uTaem, B
HEM >XMBYT MHOTOYUCIIEHHBIE >KUBOTHbIE U pacTeHusa. OH sBisercs
CBOET0 POJIa «KBaPTUPOI», KOTOPask OAHOBPEMEHHO CIYXHT U MUILEH, U
cpenoii obutanus. Ilemoren mepepabaThiBaeTCsi B MHUILEBAPUTEIBHBIX
opraHax >KMBOTHBIX, H3MeJbyaeTcs, IepemeninBaercsi. OpraHusmsl,
JKUBYIIME B IaHHOM CJI0€, OTMHUpasi, OCEJaloT Ha JIHO. B cBoro ouepenp
OHH CIIy’KaT MaTepuasioM Juist 00pa30BaHUs carponess, «THUIOro 1iia,
KOTOPBII MpeICTaBIAeT COOOU BSI3KUI MITUCTBII 0CaI0K, 00pa3yIOIIUNCs
Ha JTHE BOJOEMOB U3 IPOAYKTOB Pa3I0KEHUS pAaCTEHUH U dKUBOTHBIX 0€3
JOCTylla BO3/yXa, BCJIEACTBHE YETO BBIAEISIETCI CEPOBOJOPOL.
B3anmoaeicTBys ¢ MMEIOIIMMHUCA BCIOAY COCIMHEHUSMH XKelle3a, OH
oOpazyeT 4YepHBIM HEPACTBOPUMBIN OCAJOK CEPHUCTOTO XKee3a,
KOTOpBIM MpHJAeT canponensM TeMHbIH U uepHbld 1BeT. Cioit
carnporesnst 0ojiee OAHOPOAHBIN U IUIOTHBIHM, YeM BEpXHUH MeNOreH, T.K.
BHOBb HACJIaWBAaBILMECSH CIIOM TEJIOT€Ha YIJIOTHAIOT €ro CBOEH
TSKECTHIO U U30JUPYIOT OT BEPXHUX CJI0€B BOJIbI. JKUBBIX OpraHM3MOB
B JJAHHOM CJIO€ MPAKTUYECKHU HET.

B pesynbraTe mpoOBEIEHHOTO HCCIENIOBaHMS ObUIM BBIJCIICHBI
XapaKTepHBIE YePThl HIKCTOTO Cchipbs (boOpuHCckmii, Bacunbesa, 1998):

1. Hanuune He pacTBOPUBLIMXCSA B BOJE KOMOYKOB IUIOTHOTO
TJIMHUCTOTO  BEIIECTBA, OKpPYyrJod ¢opmbl, pasmepoMm 1-3 MM.
Bo3MOXHO, YTO HEKOTOpas 4YacTh 3TUX KOMOYKOB CBSI3aHAa C
IOPOAYKTAMH KH3HEIEATEIIbHOCTH PbIO, KOTOpHIE MNHUTAsICh MEIKON

dayHOI 1 paCTEeHUSIMH, 3arJIaThIBAIOT TPYHT.
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2. HepaBHOMEpHOCTb pacIpeesieHUs pACTUTENIbHBIX OCTaTKOB U
mecka B (OpPMOBOYHONW Macce W TPUCYTCTBHE B uepenke Oolee
VIUIOTHCHHBIX ~ YYaCTKOB TJIMHHCTOH MAacChl, 4YTO OOBSICHSETCS,
BO3MOKHO, TPYAHOCTSAMH MPOMEUIMBAHUS CIU3UCTOTO U IMOIABUKHOTO
WJa, HACBIILIEHHOIO JUIMHHBIMU pAacTeHHs MU U BOAOpociHsiMH. B
pe3yibTaTe MpoLecca €CTECTBEHHOTO OTMYyYHBaHUs B CAMOM UJIE BCEr1a
MMEET MECTO HEPaBHOMEPHOCTh PaCIpEACNICHUs TJIIMHUCTBIX YaCcTUIl U
recka.

3. 3nauuTenbHOE pazHOOOpa3ue KaueCTBEHHOTO COCTaBa H
KOHILIEHTPALIUU [IECKA B OJJHOM COCY/I€ U B paMKaX KOJUJIEKLIMH U3 OJTHOTO
komiuiekca. [IpeobnamgaeT necok menee 0,5 MM: Kak OKaTaHHBINA, TaK U
OCTPOYTOJIbHBIN. /[[711 HOHHBIX WJIOB W Campomneneil CBOHCTBEHHO
OoJblliee cofepKaHUe MeCcKa, YeM B «OKHBBIX» IMEJOTE€HOBBIX Hiax. B
[[eJIOM, XapakTep Mecka M TJIMHUCTON (pakiuy HIOB 3aBHCUT OT
MaTEepPUKOBBIX TOPOJI, U3 KOTOPBIX CIIOXKEHBI Oepera BOJOEMOB M OT
MIPOIIECCOB UX Pa3MbIBAHUA.

4. Hamuuue  3HAQUUTENBHOTO  KOJMYECTBA  PA3IMYHBIX
KEJIe3UCTHIX BKIIFOUEHUH M OOJIUTOBOTO OypOT0 JKEeIe3HSKA.

5. Crnemuduka pacTUTETLHOCTH BOJHOTO W  TOJBOJIHOTO
XapakTepa, B YaCTHOCTU — Bojiopociiei. J[Jis HuX XxapakTepHa omnpese-
neHHas (opma (y3KHe, MIOCKUE, U3BUIIMCTBIC, YaCTO MEPEIUICTCHHEIC B
CTYCTKM OTIEUYaTKU PACTeHU) W Pa3MEpPHOCTh (AJTMHA HEKOTOPHIX
pacTeHHWH TaKoro xapakrtepa nocturaer 5 cm). Kpome Toro, stu
pacTeHusi BCTPEYAIOTCS B CIOMAHHOM, COTHYTOM COCTOSIHUM, HO HE
HMMEIOT MIPU3HAKOB MEPEKYChIBAaHUS U U3MENbUEHUS, KaK PaCTUTEIbHbIE
OCTAaTKU B HABO3€ >KBAUHBIX KUBOTHBIX.

6. IlpucyrcTBHME OpraHUKM >KMBOTHOIO XapakTepa: 4Yellyd U

KocTeil ppI0, OTIIEYaTKOB JTUYMHOK, YEPBIYKOB U T.1.

7. Hanuune 0610MKOB paKOBHMH MOJUTIOCKOB, B OCHOBHOM, B BUJIE
MEJIKUX YeIlyeK C OKPYIJIBIMU KPasitMH, HO TaK:Ke 0OOJIOMKOB CPETHETO U
Jaxe KpymHoro pasmepa (mo 4-6 wmm). Kak mokaszanu Hamm
UCCIIC/IOBAaHHUST BOJIOEMOB, PAKOBHMHBI IOTHOIINX MOJIIIOCKOB YacTO
BCcTpevaroTcs B uite. [Ipuuem 310, B OCHOBHOM, 1I€JIbIE PAKOBUHBI YIIUTOK
u nepioBuibl. [Ipy pazMuHaHuM Wi1a XpyNKUe paKOBUHBI YIUTOK JIETKO
PACKaIbIBAIOTCS M pa3MeENb4arOTCs pykKamu. Mnucreie ciaou, CHIBHO
HACBILICHHBIE ECTECTBEHHBIM IIyTEM pa3Apo0JEHHOW U OKaTaHHOMN
paKkylIKOH, OY€Hb pEOKH, XOTS W BcTpedaroTcss B mnpupoxe. Ilo-
BUJUMOMY, MIOMCKH MOJAOOHBIX CIIOEB B APEBHOCTH JIOJKHBI OBLITU OBITH
ueneHanpasieHHbiMA.  Hamnume B [loBOMKBE — HEOJUTHUECKOM
KepaMHKH, cofiepKalllell 3HaUUTEeIbHOE KOJIMYECTBO 00JIOMKOB PaKOBUH
MOJUTFOCKOB, TOKa3biBaeT (OPMUPOBAHUE OMPEACIECHHOW TpaauIlluu
0TOOpa UITUCTOTO CHIPbsI C OOMIBINON KOHIIEHTpalueil pakoBiuHbl. Ha 6aze
ATOW TpPaJWLIUM BIOCIEACTBUH (OPMHUPYETCS B HEOJIUTE U IIHPOKO
pacnpocTtpansiercs B 3HeoauTe [I0BOIKBS U CONPENEIbHBIX TEPPUTOPUN
TpaaulUs CIEUANTbHOTO IPOOJIEHUsT PAKOBUHBI KaK HCKYCCTBEHHOMN
M00aBKM K WCXOJHOMY CBIPBIO (OpJOBCKasi, CpPEIHECTOTOBCKAs,
XBaJILIHCKAsA, CaMapCKast KyJbTYpbl).

8. [IpucyrcTBuE B HEKOTOPOW YAaCTU HEOJUTUYECKON KepaMUKH
HENbIX MEJKUX YIUTOK pasmepoMm 10 5-7 mMm. IlogoOHas kepammka
HaiineHa Ha crosiHkax Kaup-1laxk 111, Tentek-cop, Bumenxkwu I1.

Heo6xoauMo mom4epKHyTh, YTO TMPH HUCCIIECIOBAHWH JIPEBHEU
KEpaMHUKHU CJIElyeT ONUPaTbCs Ha BCKHO COBOKYIHOCTH BBISIBIICHHBIX
npu3HakoB. OTJeNbHBIE MPU3HAKH HE IOCTATOYHBI JUTSI UICHTU(UKALIUN
HCXOJIHOTO ChIPbsl U3y4aeMOl KepaMHUKHU KakK uia. ITO HE 03HAYAET, UTO
MUKPOCKOITUYECKOE KaKoro-amoo

HCCJICJOBAaHUC KEpaMHU4E€CKOI'O

KOMIUIEKCa MO3BOJUT OOHAPYKUTh B Ka)XJAOM 4YEpenKe Yellyr pPbIObI
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WIA OTIEYAaTOK YepBAYKA — TaKUE HAXOAKH CPABHUTENIBHO PENKH.
OnHako, 3TH eTUHUYHBIE (aKThl 0053aTeNIbHO OyIyT CBSI3aHbI C Maccoi
APYTrUX 0COOEHHOCTEH UIIOB, 0 KOTOPHIX TOBOPHIIOCH BBIIIIE.

OO6o0miasi Bce BBINICH3IIOKEHHOE, CJIEAyeT TMOAYEPKHYThH
MHOI'OKOMIIOHEHTHOCTb MJla KaK IUIACTUYHOTO ChIPbs, KOTOPask 3aBUCUT
oT MHOrux (akropoB. Bmecte ¢ TeM, OCHOBHOE coJepXaHHUE HIIa
CKJIQ[pIBACTCSl M3 JBYX 4YacTeW: MHUHEpPAJIbHOM M OPraHMYECKOM, Ha
KOTOpbIE HEO0X0AMMO oOpamars 0co00e BHUMaHHE NpPU H3YYCHUHU
JpeBHEH KepaMHKH.

MuHepanpHas 4YacTh BKJIOYAET: a) IJIMHUCTYIO (ppakiuro
(rmuHMCTBRIE WacTHIBI pa3mepoM MeHbinme 0,01 mM); 0) mecyaHo-
aneBputoByto (pakmuio (dactunbl Oonbiie 0,01 mMm). CooTHoIIeHHE
3THUX YacTeil pa3Nu4HO U 3aBUCUT OT XapakTepa 00pa3oBaHUs MIUCTHIX
ocaakoB. IMEHHO 3TUM, O-BUAMMOMY, U OOBSCHSAETCS Takoe O0JIbII0e
pazHooOpa3ue KayeCcTBEHHOI'O0 COCTaBa M KOHLEHTPAllUM IecKa B
KEpaMUKe, OTHOCAILIEHCS K OJHOMY KOMIUIEKCy. B kaudectBe
MUHEPAIBHBIX MPUMECEH B MJIAX 4acTO BCTPEUAIOTCS OKHCIIBI JKEJE3a.
OHM uUMEIT BUJ MEIKHX MaXYHNMXCAd BKpAaIUIEHUH KpacHO-
KOPHYHEBOT'O I[BETA WJIM 3€peH OYyporo »eye3HsiKa — «03epHOU pyIbl»
paszmMepoM 1-3 wmm. HMHorma mnomagatorcs KapOOHaThl, KOTOpBIE
OTKJIA/IBIBAIOTCA B 0O3€pax Ha CTEONIX MOJBOJIHBIX PAaCTeHUH B BHJIE
BKJIIOYEHHUH Oenoro IBeTa, BCTYMAIOIMX B PEAKIHUI0 C COJISHON
KHCIIOTOM, a TaKKe €IUHUYHbIE TaJbKU W KpYyNHbIE NECUUHKH. B
WIACTOM ChIPb€ YacTO BCTPEYAIOTCA IUIOTHBIE, HE PAaCTBOPHBILIHECS B
BOJI€, OKaTaHHbIE KOMOYKH YMCTOH TJIMHBI pazMepoM 1-3 mm;

Opranuyeckast 4acTh WiIa IpejcTaBieHa ayHoi u ¢uopoii. K
pacTUTENILHOW OpPraHUKE OTHOCATCA: BOJOPOCIH; KOPHH, CTEOIM H

JIUCThA BOJAHBIX U ITOABOJHBIX paCTeHHﬁ; KYCOYKH KOPBI U APEBECHUHBI;

ceMeHa W (parMeHTBl COLBETHH, CTEONeH H JIMCThEB HA3EMHBIX
pacteHuii U AepeBbeB. K opranuke >KHBOTHOTO MTPOUCXOKICHUS MOYKHO
OTHECTH IICNIbIC PAKOBUHBI MOJUTFOCKOB U MX (hparMeHThI, OOJIOMKH U
[EeNble XUTHHOBBIE IMOKPOBBI HACEKOMBIX, pa3jIMYHbIC JHYHUHKH,
YEPBSIYKH, YECITYIO0 U KOCTH PhIO H JIp.

B 3aBUCHMMOCTH OT BHJIOBOT'O COCTaBa >KUBOTHBIX M PACTCHHIA,
HACEJIAIOIINX KOHKPETHBIA BOJIOEM, H3MEHSIOTCS U OCOOCHHOCTH WJIOB.
OTHOCHUTETHHBIC KOJTMYECTBA OPTAaHMYECKUX W MUHEPAILHBIX BEIICCTB
MOTYT BapbUpOBaTh B NIMPOKHX IPEIEIax HE TOJBKO B pa3HBIX
BOJIOEMax, HO CO BpEMEHEM M B OJHOM M TOM ke BogoeMme. Cocras
OpPTaHWYECKOTO MaTepuana ObIBa€T HEOJWHAKOBHIM: B HEM MOTYT
npeo0aagaTh TO OCTaTKH BOAOPOCIEH, TO OOJIOMKH WM OTHEIbHBIC
YacTH HAa3eMHBIX PACTEHHI, TO CUIIFHO PA3NIOKUBIIHECS OCTAaTKH UX, TO
naxe Topd U TymMuUHOBBIE BemiecTBa. CIOMCTOCTh, TO €CTh HaTU4He
HAIUTACTOBAHUI WJIMCTBIX OTJIOKCHUW IO BEPTHKAIIU, XapaKTePU3YIO-
IIUXCST Pa3IMYHBIM Ka4eCTBEHHBIM COCTaBOM €CTECTBCHHBIX IIPUMECEH,
W HM3MEHYMBOCTH COCTaBa BO BPEMEHU SBISIOTCS XapaKTEPHBIMU
ocobeHHOCTSIMU unoB. OHHM 00ycNoOBIEHBI crHenuuKoN Mpolecca
00pa3oBaHUs WJINCTBIX OTJOKEHUH W 3aBUCAT OT BPEMEHH TOJa,
KIIMMATHYEeCKUX YCIOBHIA U MHOTHX JIPYTHX MPHPOIHBIX (haKTOPOB.

C uenbio U3y4eHus ITUX MPOIIECCOB MBI €KETOAHO B TeueHue 20
JIeT e7aeM OTOOp MIIOB B OJTHOM M TOM ke MecTe. OHO HaXxOIUTCS 0T
BOJION y Oepera 3a00JI04eHHOTO 03epa B ToiMe JieBoro bepera p. Bonru,
B 5 kM oT moc. I[TpuOpexHsiii, HeJaIeKO OT OBIBIIETO CIOPTUBHOTO
narepst «Mup» (6a3et CODU/IT B TeueHune MHoOruX JieT) (w1, 24-29). B
Karajore MPeICTaBICHbBl MHUKPOCHEMKH JTAaHHOTO BHJA IUIACTHYHOTO
CBIPBsI, 0TOOPAHHOTO B Pa3HbIE IOl B TAHHOM 03€pe, a TAK)XKE B IPYTHX

Bogoemax Camapckoit obmactu (y cen VYréBka, JleOspkuHKa,
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Anekcanaposka) (wmr. 37-49). Kpome toro, B CODUJ/I Obutn
MpHUBE3EHbl 00pa3lbl WIOB U3 APYTrUX TreorpaduyecKkux pPEerdoHOB.
PaboTsl Mo 0TOOpPY MIMCTOTO CHIPhsi B TIOMEHCKOH 00J1acTH Ha TeppH-
TOpUU AHAPEEBCKUX 03€p U U3TOTOBICHHIO 3TajlonoB B CODU/IIT 6bu1n
ocymiectBiaeHsl B.B. Untommuoi. C nmomomipio Oypa ObLIH 0TOOpaHbI
npoObl Pa3NUYHOIO IO XapakTepy 3alieraHus HIMCTOTO ChIPhS Ha
pa3HbIX yyacTkax u riyounax (wui. 50-52). J{ns cpaBHeHUs B 1OI00PKY
BKJIFOUEH oOpa3sel bl u3 00psiBa p. Typa (wwr. 51, 1). B karanore
MIPEJICTaBJICH TaKKe ATAJIOH HJia CO JHA o3epa Ha TaMaHCKOM MOJIyOCT-
poBe, IpuBe3eHHbIN U n3roToBiacHHb M.E. Kiememosoii (umwr. 52, 4).
JUiss  TMMaHHOTO WJIa XapakTepHa HACBIIICHHOCTh  OOJOMKaMu
PaKOBHHEI.

CrnenyromuM 3TaroM SKCIEPUMEHTAIBHOIO H3y4YeHHsl HJIOB
ObUIO HM3rOTOBJIEHME 00pa3loB B BHUAE OpukeToB JUIMHOM 10 cMm ¢
TUIOMAAbI0 M3JIoMa 1X1 cM, KOTOpbIe BHICYIIMBAIHNCH U BIIOCIEACTBUN
o0xuraauch B My(denpbHON meunm mpu HU3KOM Temmeparype 450° u
Temneparype KaneHus 750°, BIOCIEACTBUM — TOHYApPHOM TOpHE H
pa3HbIX 00KUIOBBIX YCTPOWCTBAX B PA3JIMYHBIX PEKUMaX — B MOJEBBIX
yenoBusx (wnt. 30). [ToaroroBka popMOBOYHONM MAaCCHl U3 TIPHPOTHBIX
WIOB BKIJIOYAlla B Ce€0s OYMCTKY OT HamOoyiee KPYIMHBIX W TBEPIBIX
IpUMeceii: BETOUYEK, IPEBECHBIX OCTATKOB, HEPA3JI0KUBILIMXCS 3€JIEHBIX
BOJIOpOCTe M T.I., TO €CTh TEX BKJIIOYEHHUH, KOTOpbIE MelIaan
dopmoBke (mmr. 30, 1). B Teuenune 2-4 CyTOK MPOU3BOAUIOCH
MpeBapUTENIbHOE BBICYIIMBAHUE MIUCTOM Macchl, cojaepkaieit
Ype3MEepHOE KOJUYECTBO BIIATH, IO COCTOSIHHSI, TOJHOTO UIS JICIKU U
(OpPMOBKH: BEIpPO C >KUIKUM MJIOM YCTaHABIMBAJIOCH B HAKIOHHOM
MOJIOKEHHUU B TEHU TaKUM 00pa3oM, 4TOOBI U3 HErO BhITEKAJa JTUIIHSIS

Bnara. [locmie 3Toro u3 3Toi Macchl U3rOTaBIMBAINCH dTanoHbl (Wi1. 30,

2-4), KOTOpbIE ONPECICHHBIM 00pa30M MapKUPOBAIUCH U TIOCTIE CYIIKH
nojaBeprajguch o0xury. OO00xOKeHHbIE 00pas3lbl MPUPOAHBIX HIIOB
W3YYaIUCh TMOJ OWHOKYJISIPHBIM MHKPOCKOIIOM, TPU 3TOM OpPHKETHI
pasziaMbIBaJIUCh HAa HECKOJIbKO YacTe, W KOJIMYECTBO H3JIOMOB
cocTaBisuio oT 4 10 13. @oTo N3710MOB JaHHBIX 3TAJOHOB IIPE/ICTABIICHBI
B KaTaJlore 3Ha4YUTEILHON BBIOOpKO# (w1, 37-52).

BaxHno# 3amaueil uccienoBaHus WIOB ABJISAJIACH MPOBEPKA €ro
CBOMCTB M BO3MOXXHOCTEH KaK IJJACTUYHOTO MaTepHayia MpU JICTIKE
cocynoB. OgHOM M3 XapaKTepPHBIX YEepPT H3YUYEHHOH HEOIUTHYECKOM
KepaMHUK{, W3TOTOBJICHHOW U3 WJIOB, SBISETCS MHOTOCIOHHOCTh
Yepenka, 9To yKa3blBaeT Ha MHOTOKPAaTHOCTh 0OMasbiBaHus. CoCy/Ibl U3
nna (crostuku CesepHoro Ilpuxacnus, Pakymeunsiit fp), kak npasuio,
TOJICTOCTeHHBIe, nocturaromme 1 cM u Oonee. MHOrouncieHHbIC
SKCIIEPUMEHTaIbHbIe paObOThl MOKa3alH, YTO Hanboiee BO3MOKHBIM U
YHUBEPCATBHBIM CITOCOOOM KOHCTPYHPOBAHUS COCYIOB U3 UJIa SIBISETCS
JIOCKYTHBIA HaJieN B BHUJIC pa3Ma3bIBaHUs MOPIMH WA, TTOJCYIIEHHOTO
JI0 HEOOXOAMMOTO COCTOSIHUSI, TI0 MMOBEPXHOCTU TBEPJOW OCHOBBI HIIU
eMKOocTH. B katamore mpezactaBieHbl (oTOMaTepuaIbl dKCTIEPUMEH-
TaTbHBIX Pa0bOT MO KOHCTPYHMPOBAHHIO COCYIOB M3 HWJIMCTOTO CHIPHS
(wt. 32-34).

B kadecTBe 3aBepIaroiero sramna 3KCrnepuMeHTAIbHBIX paboT B
0o0nacTy M3ydeHUs] WJIOB SIBJSUICS OOKUT MHOTOUYMCICHHBIX COCYJIOB,
M3TOTOBJICHHBIX M3 3TOTO ChIPhs. COCybl 0OKUTATNCH, KaK TPABHUIIO,
COBMECTHO C KCIIEPUMEHTAILHBIMU COCYJIaMH, CACaHHBIMU U3 TJIMHbI
C OpPraHMYeCKUMHU M MHUHEpaTbHBIMH Jo0aBkamu. M3 mMOIydeHHOTO
OTIBITa MOXHO 3aKJIIOYUTh, YTO OHU BBIIEPKUBAIOT MPAKTHUUECKU BCE
PEKUMBI M OOXXHUTOBBIC YCTPOWCTBa (BKJIIOYAs TOHYAPHBIC TOPHBI).

Onnako, Hanbosee 61aronpPUATHBIME YCIIOBUSIMHU (OCOOCHHO JIJIsl MJIOB C
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coJiep>)KaHuEM OOJIOMKOB PAKOBUHBI) CIEAYeT CUUTaTh CJEAYIOIIHE:
JUTMTEIIbHBIA HU3KOoTeMIiepaTypHbiii (MeHee 450°) 00KUT B KOCTPHIIE
WIK B oyare, ¢ NMPOKIAIKON U3 30J1bl MU APYroro U30JIMPYIOLIErO OT
OTKpBITOI'O OTHS MaTepuaina), ¢ KpaTKOBPEMEHHBIM (PUTYaJIbHBIM?)

00XHUTOM B OKHCIIUTENBHOM cpefie pu 0oJiee BHICOKUX TeMIlepaTypax

(me Oomee 700-800°) (mma. 35). B karamore mpeacraBieHbl (HOTO
BBICYIIICHHBIX W OO0XOKEHHBIX COCYJIOB, CICIIAHHBIX M3 COBPEMEHHOTO
WiIa, KOTOpbIE SBIAIOTCA JOKa3aTelbHOM ©0a30if Tumore3sl 00
UCTIOJIb30BAaHUS MJla B KAYECTBE IIACTUYHOTO ChIPhs IPU U3TOTOBJICHUHU

ObITOBOM MoCy bl (W1, 36).
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W, 24. Bua noiimel ieBoro 6epera p. Bonru — mecta pador CODU/IIT (okoio moc. [IpubpexHbIii).
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I/IJ'IJ'I 25. I/choz[Hoe MJIACTUYHOE ChIpbe — WIbL: | — BHJI 3a00JI04€HHOTO 03epa — MecTa 0TOOpa WIIOB, pacnonomeHHoro B ITOMME JICBOTO 6epera
p. Bonra (oxomno 1/1 «Mwup») B 2001 r.; 2—3 — mporiecc JOOBIYU JAHHOTO CBIPhS C MOMOIIBIO JIOMATHL;, 4 — MOJICYIIMBAHNE BIKHOTO HJIa — BH]T
CBIPBS TIOCTIE TPEX CYTOK CYIIKH.
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. . He > 3
Wnn. 26. VicxoaHoe TIIacCTUYHOE ChIpbe — Wilbl: 0TO0p mia B 2005-2006 rr.:
1 — By 3a00J104EHHOTO 03€pa B MoiMe JIeBoro Oepera p. Boaru — TpaauimonHoro Mmecta otoopa uia B 2005 r.;
2—4 — no6prva una nmox Bojoii B 2005-2006 rr.

A P : i i :
\ v, Al
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% |

Wnn. 27. VicxoaHoe TIIaCTUYHOE ChIpbe — WiIbl: 0TOOp mia B 2013 r.:
1-2 — By 3a00JIOYEHHOTO 03€pa B MOKMe JIeBoro Oepera p. Boaru — TpagumnuonHoro Mmecra orbopa wia B 2013 .5
3—4 — mpoOBI MITUCTOTO CHIPBS, HAXOSIETOCs 101 BOJIOM, TIOCIIE €r0 BHIEMKH, Ha IITHIKE JONATHI U B BEJIpE.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 28. VicxoaHoe MIIacTUYHOE ChIpbe — WIIbl: 0TOOp mia B 2016 1.

1-2 — By 3a00JIOYEHHOTO 03€pa B MOKMe JieBoro Oepera p. Boaru — TpagumnronHoro mecra orbopa wia B 2016 1.5
3—4 — oUCK YIUIOTHEHHOTO CJIOS ChIPhs o] Bo1oit (B.B. Untommmna).




MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Nnn. 29. UcxoaHoe MIacTUIHOE ChIphe — WiIhl: 0TOOp mia B 2019 r.:
1 — Bux 3a0071049€HHOTO 03€pa B MmoiiMe JieBoro oepera p. Bonru — tpagumnuonHoro mecra oroopa mwia B 2019 r.;

2-—3 — n1oOBIYa Wiia Mo BOIOM C IIOMOIILIO JIOMATHL,

4 — BUJ CHIPBS cpa3y MOCJe ero oToopa: B BEAPE ClIeBa — MIIMCTAs TJIMHA; B BEJIpE cripaBa — uJil, Oonee BomoHackimennbiil Bua UIIC.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

s
Wnn. 30. McxoaHoe MIIaCTUYHOE ChIPbE — WIIbI: U3TOTOBJICHUE STAIIOHOB U3 MJIa!
1 — BUJT KOMKOB MJIa, OYMINEHHBIX OT KPYIMHBIX PACTHTEIBHBIX BKIIOUCHHUH (KydKa CIIpaBa);
2—3 — U3rOTOBIICHHE ATAJIOHOB U3 WA B (HOPMOUKaX;

4 — BUJI ATAJOHOB HJIa, MAPKUPOBAHHBIX U MTOJTOTOBJICHHBIX K CYIIIKE.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

e Ny
. N ' 'y -
N . oY 3

Wi 31. McxoaHoe MIIacCTUYHOE CHIPhE — MIIBI: ()OTO OPraHNYEeCKUX KOMIIOHEHTOB B COCTaBE COBPEMEHHOTO MJIA!
1-2 — Bonopocnu; 3 — 00JIOMOK PaKOBUHBI; 4 — yelrys pbIObI.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

Wnn. 32. VicxoaHOE TIIaCTUYHOE ChIPbE — MIIbI: KOHCTPYHPOBAHUE COCY/A U3 MIIa JIOCKYTHBIM KOMKOBATHIM HaJleroM Ha (hOpMe-OCHOBE C MPOKJIATKON U3
HIKYpBI )KUBOTHOTO.
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MCXOAHOE NAQCTUYHOE CblPbe: MAbI
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Wnn. 33. VicxoHOE MIIACTHYHOE CHIPbE — WITBI: U3TOTOBIEHUE KPYITHOTO COCY/a U3 MJia TOCPEACTBOM JIOCKYTHOTO Hajerna:
1 — koHCTpyupOBaHUE HAUMHA HA (OpPME-OCHOBE U MPUEM BHIOMBAHUS BHEIIHEH MOBEPXHOCTU HAUMHA, 2 — KOHCTPYUPOBAHHE IOJIOTO TeJa cocyia €
MTOMOIIBIO JIOCKYTKOB, Ha OCHOBE CICTITAaHHOTO HaunHa; 3—4 — BRIOMBAHUE BHEITHEH TTOBEPXHOCTH COCY/a.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 34. VicxoaHOe TNIACTHYHOE ChIPbE — WITBI, U3TOTOBIICHUE COCYIOB M3 HJIA!
1 — KOHCTpYUpPOBaHKE COCY/Aa JTOCKYTHBIM HAJETIOM, BHEIIHSISI TOBEPXHOCTh OOMOTaHA ATUHHBIMU JTUCTHSIMH JTUKOPACTYIIUX 3JIAKOBBIX PACTCHUU, IS
YKPEIIEHUS CBIPBIX CTEHOK COCYAQ; 2 — U3TOTOBJICHNE KOMKOBATHIM JIOCKYTHBIM HaJIeNIOM Ha (hopMe-0CHOBE; 3 — BRIOMBaHUE BHEIIHEH MTOBEPXHOCTH
3TOTO COCyZa JePeBIHHON KOJIOTYILIKOI; 4 — BUJ COCY/a, CHATOTO ¢ ()OPMBI-OCHOBBI, JI0 3arflaKUBaHUSI.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 35. MicxoHOE TIIACTUYHOE ChIPbE — MIIbI, 00U COCYJIOB, U3TOTOBJICHHBIX U3 WJIA!

1 — Bug 00KUTOBOTO YCTPOICTBA — OUara ¢ HEBHICOKMMHU Ha3eMHBIMU CTEHKAMU; 2 — YKJIaJKa TIATGOPMBI 3 TOTUIMBA H 00KHUTaeMbIX U3JeNNi; 3 — BUA
«IajamuKa» Haja miathopMoii; 4 — nporecc ropeHus; S — BUJI COCY0B Mocie 00xura (BTopoii cripaBa — U3 mia); 6 — cocy/1, U3rOTOBJIECHHBIN U3 Ujia, B
polecce BBIHUMaHUS U3 00KHra B 30J1€.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

Wnn. 36. MicxomHOE MIACTHYHOE ChIPbE — UITBL: CYIIKAa U OOXKUT COCYIOB U3 HJIA!
1-2 — BUJ COCYIOB MOCIIE CYIIKH; 3—4 — BHJ] COCYIOB U3 WJIa TTOCIIe 00XKHTra B KOCTPE C MPOKIAJIKON U3 30JIbI.




MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

1 | 4
Wnn. 37. icxoHOE MIIACTHYHOE CHIPhE — HITbI: MUKPOCHhEMKA H3JIOMOB 000KKEHHBIX ITAJIOHOB HIIOB M3 3a00JI0UEHHOTO 03€pa B MoiiMe JIeBOTo Oepera
p. Boura (noc. I1puGpesxnbIii):

1-3 —wnet 1999 1.; 4 — 1 2000 1.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 38. McxonHOE MIIACTHYHOE CHIPhE — HITbI: MUKPOCHhEMKA H3JIOMOB 000KKEHHBIX ITAJIOHOB HIIOB M3 3a00JI0UEHHOTO 03€pa B MoiiMe JIeBOTo Oepera
p. Boura (noc. [IpubpesxHbIii):
1-2 —wner 2000 1.; 3—4 — u 2001 r.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

M. 39. HcxonHoe miacTuIHoe ChIPbC — UJIbI: MUKPOCHEMKA NU3JIOMOB 000 KEHHBIX ITAJIOHOB MJIOB U3 3a00J104€HHOTO 03¢pa B MoiiMe JI€BOI0 6epera

p. Boura (noc. [IpubpesxHbIii):

1-—un2001r.; 2-3 — w2003 r.; 4 — um 2005 T.
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V. 40. cxoz:[oe MJIaCTHYHOE CBIpL T
p. Boura (noc. [IpubpesxHbIii):
1-3—mn120061.;4—mn2010T.

MUKpP

MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

 ——
»

..( i 3
0ChEMKa HU3JIOMOB 000

JK)KCHHBIX 3TaJOHOB UJIOB U3 3a00JI0UEHHOTO 03¢pa B IoiiMe JI€BOIo Gepera
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 41. VicxoiHOE MIIACTHYHOE ChIPbE — WIThI: MUKPOCHEMKA H3JIOMOB 000XKKEHHBIX STAJIOHOB HIIOB M3 3a00JI0UYEHHOTO 03€pa B MOiMe JIeBOTo Oepera
p. Boura (noc. [IpubpesxHbIii):
1-2-un2010r.;3-4 —un2011r.

34



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 42. VicxoHOE MIIACTHYHOE ChIPbE — WIThI: MUKPOCHhEMKA H3JIOMOB 000X KEHHBIX STAJIOHOB MIIOB M3 3a00JI0YEHHOTO 03€pa B MOMe JIeBOro Oepera
p. Boura (noc. [IpubpesxHbIii):
1-un2011r.;2-4—-un2013r.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

H

Wnn. 43. VicxoiHOE MIIACTHYHOE ChIPbE — WIThI: MUKPOCHhEMKA H3JIOMOB 000X KEHHBIX STAJIOHOB MIIOB M3 3a00JI0YEHHOTO 03€pa B MOMe JIeBOro Oepera
p. Boura (noc. [IpubpesxHbIii):
1-3—-wmn20151.;4—-mn2016T.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 44. VicxoHOE MIIACTHYHOE ChIPbE — WIThI: MUKPOCHhEMKA H3JIOMOB 000X KEHHBIX STAJIOHOB MIIOB M3 3a00JI0YEHHOTO 03€pa B MOMe JIeBOro Oepera
p. Boura (noc. [IpubpesxHbIii):

1-un2016r.; 24 —un 2017 r.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

Wnn. 45. VicxoiHOE MIIACTHYHOE ChIPbE — MIThI: MUKPOCHhEMKA H3JIOMOB 000X KEHHBIX STAJIOHOB MIIOB M3 3a00JI0YEHHOTO 03€pa B MOMe JIeBOro Oepera
p. Boura (noc. [IpubpesxHbIii):
1-3—-mn20181.;4—-mn2019T.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

3

Wnn. 46. VicxoHOE MIIACTHYHOE ChIPbE — WIThI: MUKPOCHhEMKA H3JIOMOB 000X KEHHBIX STAJIOHOB MIIOB M3 3a00JI0YEHHOTO 03€pa B MOMe JIeBOro Oepera
p. Boura (noc. [IpubpesxHbIii):
1-un2019r.; 2-3 —un 2020 r.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 47. VicxoiHOE MIIACTHYHOE ChIPbE — MIThI: MUKPOCHhEMKA M3JIOMOB 000X KEHHBIX STAJIOHOB HIIOB M3 BO10eMOB CamMapcKoit o0macTu:
1 — un, B3aATHIN y XyT.JIeOsbKkuHKa B 1997 1. 2—4 — ni1, B3sAThIA y €. YTEBKa B 1995 T.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

Win. 48. McxoqHO€E MIaCTUYHOE ChIPbE — HIIbl: MUKPOCHEMKA M3JI0MOB 000CKEHHBIX 3TaJIOHOB MIIOB U3 BoJoeMoB Camapckoil obacTu:
1-4 —yn, B3aThIN y c. YTEBKA B 1995 1.
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI
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Wnn. 49. VicxoaHOe TIIaCTUYHOE ChIPbE — WIIbI: MUKPOChEMKA U3JI0MOB 000%CKEHHBIX STAIOHOB HJIOB U3 BojjoeMoB Camapckoii obnactu:
1-2 — un, B3aThIN y ¢. YTEBKA B 1995 T.; 3 — w1, B3saThIN U3 ['omyOoro o3epa (c. AJleKCaHIPOBKA).
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

Wnn. 50. McxonHOE MIaCTHYHOE ChIPbE — WIThI: MUKPOCHhEMKA H3JIOMOB 000X KEHHBIX STAJIOHOB MIIUCTOTO CHIPhS U3 BOJA0EeMOB TIOMEHCKOW 00mIacTu
(ot60p B.B. UnromuHoii):

1-2 — or6op y Gepera, noj BooH, ctapuna p. IIpimma; 3—4 — oT60p Ha 3aTaIMBaeMOM ydacTke noitmsl p. Typa.

4
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MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

Wnn. 51. VicxonHOE MIACTHYHOE ChIPbE — MIThI: MUKPOCHhEMKA H3JIOMOB 000X KEHHBIX STAJIOHOB MIIUCTOTO CHIPhS U3 BOJA0EeMOB TIOMEHCKOW 00IacTu
(ot60p B.B. UnromuHoii):

1 — rnuna u3 obpeiBa p. Typa; 2—3 — 3aTaruMBaeMbIil ydacTok crapuibl p. Typa.



MNCXOAHOE MAQCTMYHOE ChlPbE: MAbI

Wnn. 52. VicxoaHOe TIIaCTUYHOE ChIPbE — WIIbI: MUKPOCHEMKA U3JI0MOB 000XCKEHHBIX STAIOHOB HIIMCTOTO CHIPhS U3 BOJOEMOB TIOMEHCKON 00s1acTH
(ot60p B.B. Unrommuuoit) u Tamanckoro noiyoctposa (or6op M.E. KnemenoBoii):
1-3 — 6eper crapuub MuTtiommno p. Typa; 4 — numan (TamaHCKuil OIyoCTpOB).



