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Annomanus. [Iposedero onpedenenue Cmpykmypul u Xumu-
YecKko2o coOCMasa GONOKHA 08eubell WepCmu U JIbHAHO20 BONOK-
Ha copma Yuuseepcan, oyenKa Kauecmea nogepxHoCHmu 80N0KOH
MEMOOOM DNEeKMPOHHOU MUKPOCKONUU U Memooom OnudicHell
ungpaxpacnou cnexkmpockonuu. Illepcmv osyemamxu I po3nen-
CKOUl NOPOObL PAZIULAEMCA NO KAYeC8Y NOBEPXHOCIU U XUMU-
4ecKoMy cocmagy om JbHAHO20 6010KHa. Kauecmeennvie omau-
Yisl NPOAGIAIOMCS 8 PAZHOM IEMEHMHOM COCMAge BONOKOH, KaK
no memannam.: Na, K, Ca, Mg, Al, Fe, mak u no nememaniam:
C, O, S, Si, Cl, P. B 6010KHe bHA cOOepicanue yenonossl Co-
cmasnsaem 76-79% u3z pacuema no cnekmpy u XUMU4ecKum aua-
JU30M HA AOCONIOMHO cyxoe éewecmeo. [ist wepCcmano2o 80N0K-
HA U NPULOOHOCIU 0151 MEKCMUTLHOU NPOMBIULEHHOCHIU BAJICHY
OanHbie no cooepaicanuio rcupa u npomeuna. Pezyromamer no co-
0EPICAHUIO XUMUYECKUX DTNEMEHMO8 MAKICE C8UOEMeNbCMEYIom
0 803MONCHOCIU OOHOZHAYHO OMAUYUNMb PA3HBLE 8UObL BOTOKOH.
Cywecmeennvie omaudus no KOHYEHMPAyusM HaAbA0Oarmcs
0J151 KUCTIOPOOa, cepbl, KpeMHUs, Kaaus, XI0pa, Jicenesd, Kaabyus,
@ocopa. [Ina wepcmu xapakmepha 6blCOKAs NO CPAGHEHUIO
C BONIOKHOM IbHA KOHYEHMpAayus cepul, MUHUMAnsHoe — gocgo-
pa. B eonokne noha ne ommeuaemcs npucymemeue dcenesd.

Knrouesvie cnosa: wepcmo, 1bHAHOE BONOKHO, XUMUYECKUL
cocmas, CKAHUPYIOWas 21eKMpOHHASL MUKPOCKONUS, ONUNCHSS
UHPPAKPACHASL CREKMPOCKONUSL.

Annotation. The structure and chemical composition of sheep
wool fiber and flax fiber of the Universal variety were determined,
the quality of the fiber surface was assessed by electron microsco-
py and near infrared spectroscopy. The wool of the Grozny breed
of sheep differs in surface quality and chemical composition from
flax fiber. Qualitative differences are manifested in the different
elemental composition of fibers, both in metals: Na, K, Ca, Mg,
Al, Fe, and in non-metals: C, O, S, Si, Cl, P. In flax fiber, the cel-
lulose content is 76-79% calculated by spectrum and chemical
analysis on absolutely dry matter. For wool fiber and suitabil-
ity for the textile industry, data on fat and protein content are
important. The results on the content of chemical elements also
indicate the possibility of uniquely distinguishing different types

of fibers. Significant differences in concentrations are observed
for oxygen, sulfur, silicon, potassium, chlorine, iron, calcium,
and phosphorus. Wool is characterized by a high concentration
of sulfur compared to flax fiber, and a minimum concentration
of phosphorus. The presence of iron is not noted in the flax fiber.

Keywords: wool, flax fiber, chemical composition, scanning
electron microscopy, near infrared spectroscopy.

LIJ epCTh OTHOCHUTCS K ONHMM M3 CaMBIX PaclpocTpa-
HEHHBIX HATypaJbHBIX BOJIOKOH, W3 KOTOPOH IIpo-
W3BOJIAT BBICOKOKAUECTBEHHBIE IIEPCTSIHbIE TKAHU M IIBEH-
HO-TEKCTHJIbHBIC H37IeNnsl. MHUPOBOM 00BEM TPOU3BONICTBA
IepCTH B IMOCIEHEe AECATUIIETHE IOCTaTOYHO CTaOuieH
U cocTaBisieT 0ko10 1200 ThIc. TOHH OBeubEH IIEPCTU B YU-
CTOM BOJIOKHE. Jlunmepamul B TIPOM3BOJACTBE MIEPCTH (CyM-
MapHo Oonee 50%) sBnsrorcst ABctpanus, Kuraii, Hosas
3emangus. Poccrst Ha phIHKE TIOCTABIIMKOB IEPCTH U IIEp-
CTAHBIX TKaHel 3aHMMaeT okoio 2,5% [1]. IIpobnemoit amst
BCEX CTpaH JI0O HACTOSIIETO BPEMEHH OCTACTCS OTCYTCTBHE
JabopaTopuii 0 CepTH(HKALNY IEPCTH, KOTOPHIS JOIDKHEI
JaBaTb I/IH(bOpMaHI/IIO 0 Ka4€CTBEC pa3/IMIHbIX BUJOB HICPCTH.

epcTp compoBoXnana 4eJoBeKa C JTaBHUX BPEMEH,
0 YeM CBHIETENIbCTBYIOT HAXOJKH U3 JAPEBHUX Kypra-
HOB [2]. C TOYKM 3pEHHS apXEOJIOTMH BAKHO JI0KAa3aTb,
YTO OCTaTKU TKaHeW MPOU3BEAEHBI U3 TOTO WM UHOTO Ha-
TypaJIbHOTO BOJIOKHA, IIEPCTU KaKUX >KUBOTHBIX. IloaTo-
My TPHIMEHEHHE COBPEMEHHBIX BBICOKOUYBCTBHTEIBHBIX
METOAOB XHUMHYCCKOTO U q)HSHKO—XI/IMI/I‘ICCKOFO aHaJim3a,
pa3paboTka MPUKIAJHBIX METOIWK, B TOM YHCIE IS 3a-
a4 UACHTU(GUKAIIMA M TMPOUCXOXKICHHS BOJOKHA, SB-
JISETCsl BAYKHOM 3ajjadeil MCIBITaTeNbHBIX J1abopaTopuil.
B mpouecce BrIeneHus, MEPBUYHON TIepepabOTKU BOJIOK-
Ha, B MPOU3BOACTBE MICPCTAHBIX TKaHEH BOJIOKHO M TKa-
HU 00pabaThIBalOT OONBIIMM KOMHYECTBOM XHMHYECKUX
BEIIECTB, MU3MEHSIOMUX TUApodUIbHBIE, THAPODOOHbIE,
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KalWULIpHBIE H ApyrHe (QH3UKO-XUMHUYECKHE CBOH-
cTBa. Hampumep, npu OKpallMBaHUW TKaHEH B cpenHe-
BEKOBOM AJITae WCIOJNB30BATH KPACAIINE HSKCTPAKTEI
u3 150 BUIOB pacTeHUit, KOTOpbIE pacTyT Ha Ainrtae. OTy
HHPOPMANI0 HEOOXOAMMO YYHTHIBaTh NPH H3YUCHUH
TEKCTUJIBHBIX TEXHOJIOTHH 00pabOTKH IIEPCTH KakK ChHI-
pbsi, COAEPIKAIIEro BOCK, JIMTHHUH, MEKTHHBI, POTEHHBI,
MUHepalbHbIe TpuMecu U np. IIpenoOpaboTka miepcTw
U yJalleHHe TaKoro poAa KOMIIOHEHTOB CIIOCOOCTBYET
MOBBIMICHUIO TU(QPY3HOHHBIX M COPOIMOHHBIX CBONCTB
BOJIOKOH, YTO B UTOTE YIy4YIIaeT MOTPEOUTEIECKUE CBOM-
CTBa U KaUe€CTBO IIBEMHO-TEKCTUJIBHBIX M3Aeauii. Hemol-
HOE yJaJICHHE XUPOBBIX KOMIOHEHTOB, BOCKA, MMEIOIINX
OTIpeNIeICHHBI XUMUYECKHI COCTaB, MOXKET OBITh Xapak-
TEPUCTHUKON pETHOHA MPOMCXOXKICHUS BOJIOKHA M €ro Ka-
yecTBa. [Ipy 3TOM TeKCTHIIbHAs TPOAYKLUHUA JODKHA OBITh
9KOJIOTHYECKH 0€30IacHOM, HE COAepKaTh TSHKENbIX Me-
TaJJIOB, OCTATOYHBIX KOJNHYECTB IMECTHIUIOB, KOTOPEHIC
MOCTYNAIOT ¥ KOHIEHTPUPYIOTCS B BOJIOKHAX MpH IMHUTa-
HHUH J)KUBOTHBIX PAaCTUTEIHLHBIMUA KOPMaMH, U3 BOIBI, BO3-
nyxa. CopOLMOHHBIE CBOWCTBA BOJIOKOH IIEPCTH TaKKeE
OIPENENISIIOT KayeCTBO KpalleHus. B TeKCTHIIbHONW XUMHUU
IUTSL yMATYCHUS TKaHEH MPUMEHSIOT [IUPOKUHA CIIEKTP XH-
MHUYECKUX MPENapaToB Ha OCHOBE CIOXKHBIX 3(UPOB KHUP-
HBIX KHCJIOT, IOMU3THIICHITINKOICBEIX CIIPTOB M 3()UPOB,
BBICOKOMOJICKYJISIPHBIX YETBEPTHYHBIX OKCHAIKUIAMMO-
HUEBBIX COJICH, OCTaMHOB, ANKWICYIH(PATOB, TPHA3HHOB,
CHJIOKCaHOB, XMTO3aHOB, a TAKXXE COJIe HEOPraHMYECKUX
kucior, nanpumep, ZnCl,, MgCl,, CaCl, u np. [3-5]

W 3meck Tarke HEOOXOOMM OINEPATUBHBIA KOHTPOJIb
Ka4ecTBa ITOBEPXHOCTU BOJIOKOH, OLIEHKA XUMHUYECKOTO CO-
CTagBa.

B nocnennue ronsl OCHOBHOE BHUMaHUE MPU MOAU(DH-
Kalli¥ BOJIOKOH INEPCTH CTAJX YIEISTh NMPUMEHCHHIO a30-
KpacHTeNeH TSl MPUIaHUS TIOBBIIIEHHBIX KOJTOPHCTUICCKUX
U (DYHTMIMIHBIX CBOMCTB IIEpCTH. Takue BelecTBa couep-
kar 1,3-muKapOOHHIIBHBIE M MHMPA30JIOHOBBIC (DParMeHTHI,
KoMIutekcHble coenunenus Co®', Nizt, Cu*', Zn*" [6].

OnHako NPUMEHEHHE TaKUX OMOIMIHBIX IPOIUTOK
CHIDKAET MEIUKO-TUTHEHIYECKUE CBOWCTBA TKaHEH W U3-
nenuit. [IpucyTcTBue Takux coelMHEHUH Ha TOBEPXHOCTH
IIEPCTH TaKXKe SBIETCS CBUICTEIHCTBOM TOTO HIIH HHOTO
cocTaBa KpacuTesel WIN OTACIOUYHBIX KOMIIOHEHTOB.

Panee OpUT0 TOKA3aHO, UTO IEPCTSHBIC BOJIOKHA XapaK-
TEPU3YIOTCS 0CO00I MUKPOCTPYKTYpOIi, OLIEHKA TOBEPXHO-
CTH, pa3MepoB U (GOPMBI YEIIyeK, HX PACTIONIOKEHHE, XMMH-
YECKUI COCTaB MOXKET OBITh IMPOBENCH C HCIOIB30BAHHEM
METO/Ia paCTPOBOM MIEKTPOHHOM MUKPOCKOIIMH [7].

Llems HACTOAIIETO WCCIENOBAaHHS COCTOSIIA
B KOMIUIEKCHOM MpHMEHEHHH MeToAa ONvkKHen
WHPPAKPACHOH CIIEKTPOCKOIIMH, PACTPOBOM BIICK-
TPOHHOW MHMKPOCKOIIMHM M aTOMHO-a0COPOLUMOHHOM
CHEKTPOCKOIMM JJISi OLCHKH KauecTBa HaTypallb-

macTOWIax, NMHUThEBas BOAA PAa3HBIX BOIOEMOB COIEp-
xana or 3 o 20 r/n coneil, crpwxkka nposeneHa B 2017
u 2018 . OOpa3npl MEpCTIHOTO BOJOKHA OBUIM OTOOpa-
HBI 110 BCEH JUIMHE cpe3a ILIEepPCTH B pa3HBIX MecTax: e,
cniuHa, 00K, Jspkka. lllepcTs nmpenBapuTenbHO HE TPOMBI-
BaJIM ¥ HE YAAJLSUTH KHPOIIOT.

Xumudeckuil coCTaB 00pasloB MPOBOAWIN B Y4eO-
HO-HAay9HOM IIEHTPE KOJUIEKTHBHOTO TOJB30BaHus «Cep-
BHCHasl 1TabOpaTopusi KOMILJIEKCHOTO aHAJIN3a XUMUYECKUX
coequnenuin» PTAY-MCXA umenu K.A. Tumupsizesa.

HccnenoBanust 00pa3loB METOIOM IJIEKTPOHHOW MH-
KPOCKOITUH TPOBOJAWIM Ha CKAaHUPYIOIIEM BIEKTPOHHOM
mukpockonie COXEM EM-30AX PLUS (Kopest), ucrou-
HUK 3JIEKTPOHOB — 3JIEKTPOHHAS IyIIKa C TEPMOIEKTPOH-
HBIM THUIIOM S3MHCCHH, AeTekTopsl SE (ans momydenus
n3o0paxkeHus ¢ uHpopmarmeirt 0 MOpHOIOTHH MOBEPXHO-
ctu.), BSE (s momydenns m3o0paxkenus ¢ nHdpopmarmeit
0 BapHaIIAX COCTaBa HA OCHOBE KOHTPACTA IO AaTOMHOMY
HoMepy), EDS (s 371eMEHTHOrO aHajm3a cocTaBa 00-
pasioB). JIns CrieKTpaIbHOTO aHaJM3a 00pa3IoB CHUMAIIU
CHEKTpbl B ONMKHEW HH(pakpacHOH o0NacTH Ha aHaJu-
3atope SpectraStar 2600XT-R (CIIIA) ¢ nmpueMHUKOM HH-
(bpaxpacHoro U3IydeHus Ha ocHoBe In-Ga-As u 6a3oii 3Ta-
JIOHHBIX CTaHAAPTOB, 0OPabOTKY CHEKTPOB OCYIIECTBIISUIN
¢ MPUMEHEHHEM TTporpaMmmHoro nakera InfoStar™,

DNeMEeHTHBIH aHalu3 NPOBOAWIM Ha IBYXJIYYEBOM
aroMHO-abcopOImonHoM criekrpomerpe AA-7000 («Shi-
madzuy, Smonus). Onpenersutd COAEpKaHWE METaJUIOB
METO/IOM aToMHOa0copOIMoHHOH criekTpoMeTpun (AAC)
C JJMEKTPOTEPMUYECKON M TuTaMeHHOW atomuzanment (Cu,
Zn, Co, Ni, Pb). PTyTb 1 MBIIIBSIK OMpPEENsiiin METOAOM
AAC c aroMu3aieit THIPUIHBIM CITIOCOOOM C UCIIOJIB30-
BaHUEM ruaApuAHON npuctaBku HVG-1.

ITpoOomoATrOTOBKY NPOBOAMIM METOIOM  MOKpPO-
ro O030JIeHHS B Ja0OpPaTOPHOW MHKPOBOJIHOBOH CHCTE-
Me MARS6 iWave (CEM Corporation, CIIA). buan-
crumposannyo Boxy 1 HNO, (koHi.) kBamupukanmu
oc. 4. (mpousBoncrBa «Komnonent-PeaktuBy, Poccus)
JONONHUTEIBHO OYUIAIN C MTOMOIIBIO CHCTEMBI TITy0o-
kol ounctku kucnor AOK-70 (OOO «HIII Tocmerpy,
Poccust). [ sToro Bo (TOPHOIMMEpHBIN COCY[ THIA
Xpress Plus momemamn 0,4-0,5 T o0Opasua, K00aBisIH
10 M HNO, (koHIL.), BBIEPKMBATIN B Te€4eHUE 15 MUH
B BBITSDKHOM MIKady (cTajusi mpenpacTBOpeHus). 3artem
TepPMETUYHO 3aKpBIBAJIM CIIELUATbHBIM IPUCTIOCOOIEHH-
€M, HaJIeBalli 3alIUTHBIH KOXKYX M ITOMEIIAJd Ha MOBO-
potHyto miardopmy. TemmeparypHas mporpamma mpooo-
MOJITOTOBKY MpeNCTaBlIeHa B Tabmutie 1.

Tabnuya 1

IMapamMeTpsl paGoThl MUKPOBOJIHOBOI CHCTEMbI IPOOOMOATOTOBKHI

Operating parameters of the microwave sample preparation system

HBIX BOJIOKOH, B YaCTHOCTH, IIIEPCTH.
Marepuajbl U MeToabl. OOBEKTOM HCCIIE-
JIOBaHWH OBUTM  00pa3lbl IEPCTH OBIEMATKH

Ne 3681 Iposnenckoit mopoasl u3 PecnyOnuku 1
Kanmeikug. Breimac oBerr ObII Ha €CTECTBEHHBIX

Temneparypa. Bpews Bpems Jasnenue, | MomHocTs

Oran oC > | HapacTaHus, | yICPKABAHMS, MIIa ’ Bt ?
MHUH MHH

200 15 15 5,52 900-1050
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[Tony4yeHHBII B XOA€ MHMHEpPAIHA3ALUNA PACTBOP KO-
JUYECTBEHHO IMEPEHOCHWIM B MEpHbIE KOJIOBI 00BEMOM
100 M1 OUAUCTHUIIMPOBAHHON BOJIOM.

Pesynbrarel uccienoBanmii. [lomyueHHble TaHHBIE TT0-
Ka3bIBAIOT, YTO HCCIEAyeMble 0Opasiibl MISPCTH OBLIEMATKH
No 3681 I'po3HEHCKOM TTOPOIBI XapaKTePH3YIOTCS PA3THIHBIM
YPOBHEM COACPIKAHUS XUMIUIECKUX IEMEHTOB (Ta0lL. 2).

W3 pe3ynsraTtoB TaOMMIEI 2 CIEMyeT, YTO CYIIEeCTBEH-
HbIE Pa3NU4Mid B COACPXKAHUM MeOu HaOMIOAaloTCs IS
nen U OOK, JUIS MBIIIbsiKa — JsDKKa U 0ok, CpezHee conep-
JKaHWEe MU B miepctH cocrapisier 4,33 +0,27 MI/KT, ITHH-
ka — 85,0+6,7 mr/kr, kxobanera — 0,198 +£0,017 Mr/kr, HU-
kenst — 0,724+0,035 mr/kr, ceurama — 0,331+0,016 mr/kr,
kaamust — 0,040+0,005 mr/kr, pryta — 0,0062+0,011, mbI-
mbsika — 0,111+£0,010 mr/kr. [lomydeHHBIE TaHHBIE COIVIA-
CYIOTCA C pe3ylbTaTaMH HCCIEN0BaHUN JPYTHX aBTOPOB
IO OLIEHKE KauecTBa IMIePCTAHBIX BOJIOKOH [8-10].

Ha pucynke 1 mpencraBieHBI CIIEKTPHI B OJIDKHEH
uH(ppakpacHoil obractu mepcru (puc. 1 a) u 11st cpaBHe-
HUS ILHSHOTO BOJIOKHA (pHc. 1 0).

CrekTpsl BOJOKHA JIbHA M ILIEPCTH CYIIECTBEHHBIM
00pa3oM pa3UyaroTCs, YTO CBUJICTEIBCTBYET O pPa3HOKa-
YECTBEHHOCTH KaKAOTO M3 00pas3loB W IMOATBEPIKAAIOT
BO3MOKHOCTh WICHTHU(HUKAIMKA TaKUX HATypalbHBIX BO-
JIOKOH. DTO TOATBEP)KIACTCS Pe3yabTaTaMi XHMHYECKO-
ro aHaJM3a M pacyeTaMmu IO crekrpam. Tak B oOpasie
BOJIOKHA JIbHA-JIONTYHIIA copTa YHHUBepcan ypoxas 2019
u 2020 rr. conepxaHue LEJUTION03bl COCTABISAET COOTBET-
CTBeHHO 76,6 +2,3% u 78,3+2,5% (o cnekTpy Ha abco-
JOTHO cyxoe BemecTBo) u 77,8 £2,6% u 79,3 +£2,9% (xu-
MHUeCKuil aHamm3). s IIEepCTSHOTO BOJIOKHA BaXKHEI
JIaHHBIE TI0 COAep KaHMIO kupa Ha ypoBHe 1,37+0,19%
nporeuHa — 44,6 +0,9%.

Muxpodortorpapun ¢ ysemmuenueM mo 3,0kX mo-
BEPXHOCTH IIEPCTAHBIX (pUC. 2) BOJOKOH (MPOAOIHHBIN
BUJ]) TaK)Ke CBHJECTEIBCTBYIOT B Pa3jIMUYUsIX B ITOBEPXHO-
CTH ¥ KaueCTBE BOJIOKHA.

KoHneHTpaliun XUMHYECKHX 3JIEMEHTOB B JIAHHOM
obpaszue mepctn cocrapmwior (%): C — 67,5£1,8; O —
26,9+1,1; S—1,55+0,06; Si—1,29+0,05; K- 1,10+£0,03;
Cl - 0,55+0,02; Fe — 0,48+0,2; Al — 0,44+0,07; Ca —
0,37+0,04; Na—0,24+0,02; Mg —0,15+0,01.

Pesynbrarsl 1Mo coepKaHUI0 XUMHUYECKUX SIIEMEHTOB
TaKKe CBUJIETEIBCTBYIOT O BO3MOKHOCTH OIHO3HAYHO OT-
JUYUTh pa3Hble BUJBI BOJOKOH. Tak CyIECTBEHHBIE OT-
JIYUSl TI0 KOHIICHTPAIMsAM HaOIIFONAroTCs JUIsl KUCIIOPOJa,
CepBl, KPEeMHIS, KAIUL, XJIOpa, JKele3a, Kb, Gpocdopa.
JJis iepcti XapakTepHa BBICOKAS MO0 CPABHEHHIO C BOJIOK-
HOM JIbHA KOHIICHTpAIHS Cepbl, MUHUMabHOE — (hochopa.
B BoNOKHE TbHA HE OTMEYAETCSI MPUCYTCTBUE KeTe3a.

[IpumeHeHne pacTpoBOil SJIEKTPOHHON MHKPOCKOITHH
COBMECTHO C OMIKHEH WHppaKpacHOH U aToMHO-abcopo-
IIMOHHOM CHEKTPOCKOITHEH MO3BOJSET OBICTPO U MPAKTHU-
gecku 0e3 MpoOOIOATrOTOBKH IPOBOIHTEH OICHKY Kade-
CTBa BOJIOKOH, MX XHMHYECKHH COCTaB M MPHUIOAHOCTb
JUTSE TOW WA MHOW JOTIOJHHUTEIBHOMN MepepaboTKu, MbI-
THIO, KPAIICHUIO U Tpoyee, a TaKkKe MPH COOTBETCTBYIO-
mei 0a3e MaHHBIX HWIACHTH(DHIMPOBATH IPOUCXOKIACHUE

Tabnuya 2

Coaepxanue ycceHunaNbHbIX (Cu, Zn) ¥ TOKCHYHBIX
(Co, Ni, Pb, Cd, Hg, As) 3jieMeHTOB B l1epcTH (MI/KI)

Content of essential (Cu, Zn) and toxic (Co, Ni, Pb, Cd,
Hg, As) elements in wool (mg/kg)

HUccnenyemast wacts mepctu | TM | Conepxkanne TM, Mr/kr
rest 3,89+0,15
CIIMHA 4,12+0,20
Cu
00K 4,63+0,34
JSDKKA 4,67+0,36
mrest 87,7+ 6,4
CIIMHA 79,8 +6,2
Zn
00K 98,2+7,3
JISDKKA 74,3+5,5
mest 0,183+0,014
CIIMHA 0,215+£0,018
Co
060K 0,196+0,017
JISDKKA 0,201+0,019
mest 0,718+0,036
CIIMHA 0,701+0,032
Ni
60K 0,724+0,037
JISDKKA 0,753+0,035
mest 0,319+0,015
CTIHA 0,353+0,017
Pb
00K 0,341+0,015
JISDKKA 0,312+0,014
mest 0,035+0,005
CIIMHA 0,038 +0,004
Cd
00K 0,044+ 0,005
JISDKKA 0,041+0,006
mest 0,0051+0,0010
CIIHA 0,0055+0,0011
Hg
00K 0,0067+0,0010
JISDKKA 0,0073+0,0012
mest 0,112+0,010
CIIMHa 0,100+0,012
As
00K 0,135+0,018
JISDKKA 0,097+0,010
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00pa3noB. Bpems Ha aHamu3 0JJHOTO 00pasla Mo METOILY
BUK-cnekrpockonuu cocTtaBiseT 2-3 MHHYTBI, pacTpo-

BOHM 3JIEKTPOHHOW MUKpockormuu — A0 10 munyT. Takum pasioB BOJIOKHA.

WepcTb oBYemaTka 3681 wesa c6opn

06pa30M, NMPUMEHCHUEC MTaHHBIX MCTOJOB aHa/In3a IT03BO-
JIACT MPOBOAUTH 3KCIPECC-OLCHKY OOJIBIIOrO YKcia 00-
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3akarouenue. Meton OIMKHEN
uH(paKpacHoi, aTOMHO-abcopOLu-
OHHOW CTEKTPOCKOMHH W PacTpo-
BOM D3JEKTPOHHOM MHUKPOCKOIUU
PEKOMEHIYIOTCSI KaK 3KCIpPECCHBIE
METOJBI OIICHKM KauecTBa HaTy-
panbpHBIX BOJOKOH. KauecTBo mo-
BEPXHOCTH, pa3Mephl W CTPOEHUE
BOJIOKOH, XUMHYECKHI COCTaB Xa-
paKkTepHu3yloT IMOKa3aTellb HoMepa
BOJIOKHA, J]aTh PEKOMEHIAINH O €r0
MPUTOJHOCTH 17l AalibHEeWIei
nepepaboOTKH. ONpeneNiaTh W X
XUMHUYecKu coctaB. Ha mpumepe
mepcTd OoBIEeMaTku [ 'po3HeHCKo#
MOPONbI ¥ JILHSHOTO BOJIOKHA CO-
pTa YHHUBEpca MPOBEAEHO U3Mepe-

MHorocnoiiHas KapTa 2AC1

NS

HUE XUMHUECKOTO COCTaBa BOJOKHA
U OIICHKA KaueCTBa €ro MOBEPXHO-
ctu. KayecTBeHHbIE OTIHYHS TIPO-
SBJISTIOTCSL B Pa3HOM JJIEMECHTHOM
COCTaBe BOJIOKOH, KaK II0 MeTall-
nam: Na, K, Ca, Mg, Al, Fe, Bxto-
yas Tsokenbie MeTauiel Cu, Cd, Zn,
Hg, Pb, Co, Ni, Tak u 1o HemeTal-
aam: C, O, S, Si, Cl, P, As.

JINTEPATYPA

1. PasymeeB K.O. CoBpemenHoe
COCTOSIHHE M TMHAMHUKa IIPOM3BOJICTBA
1 niepepaboTku mepctu B mupe // Bee-
poccuiickuil UHTEpHET-KypHal «Dep-
Mep». — 20.02.2019. http://vfermer.
rw/rubrics/economic/economic _150.html

2. Opdunckast O.B., Hukutuna T.b.
Tkanu 13 MOrwILHUKOB BeTnykcko-Bsr-
ckoro Mexxaypeubst [IX-XI BB. // TToomk-
ckas Apxeonorust. —2014. — Ne 2 (8). — C. 70-91.

3. ®enoposa H.b., Ambaprymsa JLU., IIpuxonsko H.A.
dopMHpOBaHKE ICTETUYECKUX CBOWCTB ILEPCTAHBIX TKaHEH
B mporiecce npousBocTia // EBpasuiickoe Hayunoe O0benn-
Herue. —2019. — Ne 5-2 (51). — C. 146-148.

4. Abou-Okeil A., Hakeim O.A. Effect of metal ion bind-
ing of chitosan on the printability of pretreated wool fab-
ric // Colorat. Technol. — 2005. — 121, Ne 1. — C. 41-44.

5. Bnagumupuesa E.JI., Hlapauna JI.B., IlamcynausHo-
Ba O.I. IloBblmieHHE YCTOWYMBOCTH IIEPCTSHOTO BOJOKHA
K THHEHUIO TIPU UCIIOJIb30BAaHUU HEPACTBOPHMBIX AIIFOMOCH-
nukaroB // Pu3nKa BOJOKHUCTBHIX MAaTEPHANIOB: CTPYKTYpa,
CBOWCTBa, HAyKOEMKHE TeXHOoJoruu u Marepuaisl (SMART-
EX).—2013. - Ne 1. - C. 98-105.

6. By H.A., lllenununa A.T., Arpouenko FO.M., Kosaib-
yykoBa O.B. Komnopucrnieckue u GyHrHIMIHBIE CBOMCTBA
HEKOTOPBIX a30COCIMHEHUH, comepXamux |,3-IUKeTOHHbIE
W TIIAPa30JIOHOBEIC (PparMeHTHI, U MX METaJITOKOMITIEKCOB // ByT-
neposckue coodmernst. — 2021. — T. 66. — Ne 5. — C. 58-64.

7. bemorryxoB C.JI., XKapkux O.A., dmwurpesckas N.U.,
[MManaeBa E.A., PasymeeB K.O. Omuenka kauecTBa 1mep-
CTSHOTO BOJIOKHA METOJIOM CKaHUPYIOLIEH 3JIEKTPOHHOMI

| CyMMapHbIii cnekTp KapTsl

O I I N N N R N N
2 3 4 5 6 7 x3B

Puc. 2. Mukpodortorpaduu mepceru: MHorocaoiinas kapra J3/C (a)

U CYMMAapPHBIN cleKTp KapThI (0)

Fig. 2. Microphotographs of wool: multilayer EMF map (a)
and the total spectrum of the map (b)

MUKpockonuu // OB, KO3bl, mepcTsHoe aeno. — 2019. —
Ne 3. - C. 42-45.

8. Dénes T-O, Istoan R, Tdmas-Gavrea DR, Manea DL,
Hegyi A, Popa F, Vasile O. / Analysis of Sheep Wool-Based
Composites for Building Insulation. // Polymers. — 2022; —
14 (10): 2109. https://doi.org/10.3390/polym14102109.

9. Gabry$ T, Fryczkowska B. / Using sheep’s wool as an
additive to the growing medium and its impact on plant devel-
opment on the example of Chlorophytum comosum. // Jour-
nal of Ecological Engineering. — 2022. — 23 (6): 205-212.
https://doi.org/10.12911/22998993/148220.

10. Mingxiang S., Mengying C., Shengyu L., Chun-
peng D., Yiren Ch. / Study on structure and properties
of hu sheep wool // Journal of natural fibers. — 2023. —
Vol. 20. —No. 1, 2160405 https://doi.org/10.1080/15440478.2
022.2160405.

REFERENCES

1. Razumeev K.E. Current state and dynamics of pro-
duction and processing of wool in the world // All-Russian
Internet magazine ‘“Farmer”. — 20.02.2019. http://vfermer.
ru/rubrics/economic/economic_150.html

47




«OBUbI, KO3bl, WEepCcTAHOoe gerno», Ne 1, 2023

2. Orfinskaya O.V., Nikitina T.B. Fabrics from the burial
grounds of the Vetluzhsko-Vyatka interfluve of the 9th-11th
centuries. // Volga Archeology. —2014.—No. 2 (8). —Pp. 70-91.

3. Fedorova N.B., Ambartsumyan L.I., Prikhodko N.A.
Formation of aesthetic properties of woolen fabrics in the pro-
duction process // Eurasian Scientific Association. — 2019. —
No. 5-2 (51). — Pp. 146-148)

4. Abou-Okeil A., Hakeim O.A. Effect of metal ion bind-
ing of chitosan on the printability of pretreated wool fab-
ric // Colorat. Technol. —2005. — 121, No. 1. — Pp. 41-44.

5. Vladimirtseva E.L., Sharnina L.V., Shamsuddino-
va E.G. Increasing the resistance of wool fiber to decay us-
ing insoluble aluminosilicates // Physics of fibrous materials:
structure, properties, high technologies and materials (SMAR-
TEX). —2013. —No. 1. — Pp. 98-105.

6. VuN.A., Shchepilina A.G., Atroshchenko Yu.M., Kov-
alchukova O.V. Coloristic and fungicidal properties of some azo
compounds containing 1,3-diketone and pyrazolone fragments
and their metal complexes / Butlerov Communications. —
2021.-V. 66. —No. 5. — Pp. 58-64

7. Belopukhov S.L., Zharkikh O.A., Dmitrevskaya LI.,
Shanaeva E.A., Razumeev K.E. Assessment of the quality
of wool fiber by scanning electron microscopy // Sheep, goats,
wool business. — 2019. — No. 3. — Pp. 42-45.

8. Dénes T-O, Istoan R, Tamas-Gavrea DR, Manea DL,
Hegyi A, Popa F, Vasile O. / Analysis of Sheep Wool-Based
Composites for Building Insulation. // Polymers. — 2022; —
14 (10): 2109. https://doi.org/10.3390/polym14102109.

9. Gabrys T, Fryczkowska B. / Using sheep’s wool as
an additive to the growing medium and its impact on plant

VIIK 636.3.035
DOI: 10.26897/2074-0840-2023-1-48-51

developmentontheexampleof Chlorophytumcomosum.//Jour-
nal of Ecological Engineering. — 2022. — 23 (6): 205-212.
https://doi.org/10.12911/22998993/148220.

10. Mingxiang S., Mengying C., Shengyu L., Chun-
peng D., Yiren Ch. / Study on structure and properties of hu
sheep wool // Journal of natural fibers. —2023.—Vol. 20.—No. 1,
2160405 https://doi.org/10.1080/15440478.2022.2160405.

BbenonyxoB Cepresi JIeoOHMAOBMY, [AOKTOP C.-X. Hayk,
npogeccop, npogeccop kageapbl xummm PrAY-MCXA
umeHu K.A. Tummupsizesa, 1en.: (499) 976-32-16, e-mail:
SBelopuhov@rgau-msha.ru;

Xapkux Onbra AHApeeBHa, KaHA. 6uos. Hayk, CT.
npenogasatesnb Kageapbl xummu  PFAY-MCXA  ume-
Hu K.A. TummpsizeBa, Ten.: (499) 976-32-16, e-mail:
garkix-olia@mail.ru;

Amntpesckass UHHa UBaHOBHA, JOKTOP C.-X. HAYK, JOLEHT,
3aB. kageapos xummmn PFAY-MCXA umern K.A. Tumupsisesa,
Ten.: (499) 976-32-16, e-mail: dmitrevskie@mail.ru;
LWWanaeBa EneHna AHaTto/sibeBHa, acrimpaHT Ka/iMbILKOro
rocyAapCTBEHHOIro yHuBepcuTeTa, r. aucra, yia. [ylknHa
Aa.11;

JKeBHepoB Anekcesi BanepbeBun4, KaHs. XuM. HayK, 40-
ueHT kageapbl xummu PFAY-MCXA nmenn K.A. Tumnpsizesa,
Ten.: (499) 976-32-16, e-mail: jevnerov@mail.ru;
Pa3zymeeB KoHCTaHTHH ayapAOBHY, JOKTOP TEXH. HayK,
npogeccop, ANpeKTop TeKCTUIbHOr0 WHCTUTYTa UMEHU
A.H. KocbirmHa, Poccuiickunii rocyAapCTBEHHbIN YHUBEPCUTET
uM. A.H. KocbirmHa 117997, r. MockBa, ysn. CagoBHU4ecKasl,
A.33, ctp.1. Ten.: (495) 951-31-48;

KOnpawbaeBa AéHa FOcymxaHOBHa, acrvpaHT
PrAY-MCXA umerHn K.A. TumupsizeBa, 127434 Mocksa,
Tumupsizesckas, 49.

LWUEPCTHASA NPOAYKTUBHOCTb MOMECHbIX TOHKOPYHHBbLIX (IFT x CT)
ArHAT B APUAHDBIX YCNTOBUAX KAJTIMbIKUU

A.K. HATbIPOB, H.H. MOPO3, b.C. YBYLLAEB,
b.K. BOJIAEB, L|.b. TIOPBEEB, [].A. KYI'Y/IbTUHOBA

Orb0OY BO «Kanmbiukunii rocyaapcTBeHHbIN yHuBepcuTetT nm b.6. NopogoBukoBa»

WOOL PRODUCTIVITY OF CROSS-BRED FINE-WOOL (GT x CT)
LAMBS IN ARID CONDITIONS OF KALMYKIA

A.K. NATYROV, N.N. MOROZ, B.S. UBUSHAEYV,
B.K. BOLAEV, TS.B. TYURBEEV, D.A. KUGULTINOVA

FSBEI HE «Kalmyk State University named after B.B. Gorodovikov»

Aunomayua. B cmamve paccmompen eapuanm ckpewjusanusl
2PO3HEHCKOU NOPOObl 06el CO CMABPONONLCKOU, 0becneyusuiuil y no-
MoMCcmea NosbluleHUe WepCmHOl NPOOYKMUBHOCIY, VIVYUeHUe
TMEXHON02UHECKUX, DPUBUKO-XUMUYECKUX CBOLICG WepCmu npu co-
XpaneHuu npucnocooneHHOC JHCUBOTHHBIX K APUOHBIM YCIOGUAM.

Knrwouegvie cnoea. Osyvi, wepcmuas npoOyKMUGHOCMb,
CKpewusanie, nomecHvle AcHAMA, apuoHsie meppumopull.

Summary. The article considers a variant of crossing
the Grozny sheep breed with the Stavropol one, which provid-
ed the offspring with an increase in wool productivity, improve-
ment of technological, physico-chemical properties of wool while
maintaining the animals’ adaptability to arid conditions.

48

Keywords. Sheep, wool productivity, crossbreeding, cross-
bred lambs, arid territories.

M CTOpI/IH pa3BI/ITI/IH OTCYCCTBCHHOI'O TOHKOpyHHOFO OB-
1eBOJICTBa B XX BEKe €CTh HE YTO MHOE, KaK Oecrpe-
PBIBHOE MEXIIOPOAHOE CKpElIMBaHUE, MPOBOJUMOE C IIe-
JIBIO MONTyYeHMsI HanboJiee KeIaTeIbHbIX THIIOB oBell [2].
AHanau3 MPaKTUKH CKPEIIMBAHUS B MHPOBOM >KHBOTHO-
BOJICTBE ITOKa3aJl €ro KaK OJHMH U3 BechMa 3(h(HEKTUBHBIX
MPUEMOB MOBBIIICHHS MTPOTYKTHBHOCTH OBEIl.
CkpemuBaHMe B KOpPHE U3MEHseT (pusnonoruye-
CKYI0 CTPYKTYpY J>KHBOTHBIX. JKHBOTHBIC, MOJIy4YCHHBIC
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