ObecnevyeHune 6e30MacHOCTN N KOMMOPTHLIX YC/IOBUI TpyAa Ansa nogen, paboratowmx
Ha ra3o- n HeptenobuiBatoLweM nan nepepabaTbiBatloWeM NPeaAnpmUATUM - NepBenLLas
HeobxoaMMOCTb. B npouecce Tpy4oBOWN AeATENbHOCTM paboTHUKN HedhTerazoBoro
komniekca (HIK) nogesepratoTca HeraTMBHOMY BO34ENCTBUIO BCEBO3MOXXHbIX
haKToOpOB, TakKMX Kak: paboTa B yCN0BUAX 3KCTPEMAJIbHO HU3KUX TemMnepaTyp,
BO3ZEeNCTBUE BOAbI, XKUPOB, HEPTENPOAYKTOB, KUCJIOT U Weno4ven, yoapos, subpaunn
n T.4. Bce 3TO yBENMYMBaAET PUCK HaHeCeHUA Bpeda 340poBblo paboTatowmx. NMosTomy
BOMPOCY MOBbILLUEHNSA Ka4YeCTBa cneynaibHON SKUNUPOBKKN 1 0byBK Ansa paboTHMKOB
HI'K, cerogHs, yaenstoT 6osbwioe BHMMaHue. KoXXn cneymasbHOro HasHavyeHmnsa gns
paboTHMKOB He(pTerasoBoro KOMMJeKca KpoMe OCHOBHbIX 3KCMJlyaTauWOHHbIX U
3alWNTHBIX QYHKLUWNA, AOJIXKHbI BbIMOJHATL PAA crneundunyiecknx pyHKUnn,
obycnoBneHHbIX ee Ha3dHavYyeHneM. CorsiacHo opuunanbHO NMPUHATBIM CTaHO4apTaM
KayecTBa, OCHOBHbIMN TpeboBaHNAMMN, NpeabABASAEMbIMU K KOXKE CreunasbHOoro
Ha3Ha4YeHUs, ABNAITCA: N3HOCOCTOMKOCTb, 3aLliMTa OT NOBbILLEHHbLIX N MOHUXEHHbIX
TemnepaTyp, 3aWmMTa OT BOAbI, KUCNOT U Wwesoven, HepTenpoayKTOB, OT BpPeAHbIX
brnonornvyecknx hakTopos n T.4. [oBbILWEHHAs B/IaXXHOCTb BO34yXa N OCafKun
3HAYUTENbHO CHMXXAT TENN03aWNTHbIE, TMITUEHNYECKNE N 3CTEeTUYEeCKNne CBONCTBA
N3Loennin ns Koxxn. Bo sBna>kHonm ogexxge nnm obyBm 4enoBeK 4yBCTBYET MOJHbIN
ANCKOMMOPT, co3paeTca bnaronpmnsaTHasa cpefa ANs pa3BUTUSA rPUOKOBbLIX
3abonesaHunin. OTCloga 1 BbITEKAET MOCTOAHHbINM MOMUCK pelleHns 3a4ay No co3gaHuto
HOBbIX NHHOBALMOHHbIX TEXHOJIOMMUIA NO NMPON3BOACTBY KOXX CNeLnanbHOro
Ha3Ha4vyeHUs ansa paboTHUKoB HIK € yny4dleHHbIMN TUrMeHn4YeckuMmn CBOMCTBaMN.
Moa rmrmeHn4YecKNMm CBOMCTBaAMUM KOXXMN NMoapasyMeBaeTCsa ee BOAOOTTasIKMBaLas
CMocobHOCTb, MAPOMPOHNLLIAEMOCTb, TMIPOCKOMUYHOCTbL, Blarootga4a u
Mukpobuonormyeckme ceonctea. OpraHnsm 4yesiloBeka B npouecce
XXU3He[esaTeNIbHOCTN HernpepbiBHO BbliAeNnseT napbl BOAbl N rasa. 3To ABJieHne
Ha3blBaeTCA HEOLLYTUMOW nepcnupaumen, Nim KOXXHbIM gbixaHueM. PaboTHUKN
npeanpuatun HIFK 6onee ocTpo 1 YacTo owyLaoT Ha cebe 3To sABNEHME, B CBA3U C
ype3BblYaMHO TSXKENIbIMU U 3KCTPEMaJIbHbIMU YC/I0BUAMK Tpyaa. MNoT, Kak 1 KoXa
4yenoBeKa, UMeeT KNUCJIYI0 peakuuio, HO B NpoLuecce passioxXeHusa noa encTBmeMm
bakTepun npnobpetaet cnabowenoynyto cpeay (pH 5,2-7,5). NMoToBbiAeneHns
agcopbupytoTca maTtepuanom obysu nnm ogexabl. X xungkas asza 4acTUYHO
ncnapsieTcs, a Teepgas, npencrtasasaowas cobon pasnnyHbie Conn, BATaAMUHbI U
Apyrve BewecTBa, OTJlaraeTcs Ha NOBEPXHOCTWN AeTasen Nan B UX TOJLLE.
3HauynMTeNbHasa 4YaCTb 3TUX BELWECTB ABAAETCA NUTaTeNIbHOW cpenon ana bakrtepun,
4YTO BbI3blBa€T MUKPOBNOOrNYECKYy0 AeCTPYKLUO MaTepumnanoB. CTapeHune u
pa3pyLleHne MmaTepuasnos noa AencrTememM bnonornyeckmnx areHToB (bakTepuin)
Ha3blBaeTCa bUoxXmMmnmyeckom Kopposnen. Hanny4vuwme ycnosus ansa bakrepumn
co3patoTca npu TemnepaType b6onee 25 °C n oTHOCUTENBLHOW BNa)kHOCTU 6onee 80 %.
Bo3gencreme MMKPOOPraHM3MoOB, Kak NMpaBwuio, yxyalwaeT BHEWHUA BUA N3aenms
(mnosaBNAIOTCA NATHA, U3MEHSETCA LBET), MEXaHNYeCKMe CBONCTBa MaTepunasios



(NoBbILWAETCs XXEeCTKOCTb, YMEeHbLUAeTCA NokKasaTesb NPOYHOCTU, YASIMHEHNS), a
TaK)Xe YCUJIEHHO BblAeNAlTCSA TOKCUYHbIE MPOAYKTbI 4EeCTPYKLUN, U CO30aeTCH
bnaronpusaTHasa cpefa ANs pa3BnTusa rpnbkosbix 3aboneBaHnin. Ha cerogHAWHNNA
OEeHb OCTPO CTOUT NpobaeMa BO3HUKHOBEHUS U Pa3BUTUA MUKPOOPraHN3MOB B
cneynanbHou ogexae u obysn pabotHukoB HIK. NccnepnosaTenn MHOrMx CTpaH
n3y4datoT n paspabaTbiBatoT MeToAbl 60pbObLI C FPNOKOBLIMU NHEKLMNAMU,
BO3HMKAOLLMMW BO BJIa>KHOM MPOCTPaHCTBE oaexabl nan obysn. N'mapogobunsaums
KOXW, T.e. NpuaaHme rnoBepxHOCTU KOXXN BOOOOTTAJIKMBAKOLWMX CBONCTB, Ha
CEerofHAWHNN OEeHb ABNASAETCA aKTyaslbHON NPobaeMon Nerkom NPOMbILLIEHHOCTU. DTO
CBSA3aHO KaK C NOsAB/IEHNUEM HOBbIX rnapocdobmnsatopos n metonos obpaboTku
MOBEPXHOCTEN BbICOKOMOJIEKYIAPHBIX MaTepnasioB, Tak U C NOBbILLEHNEM TpeboBaHUI
K YPOBHIO rmapodobHOCTM KOXXN. MaponpoHNLaeMoCTb - 3TO CNOCOBHOCTL NapoB
BOAbl, MPOXOANTb Yepe3 eanHULY naowann obpasua KoXXn 3a eaAnMHULY BPEMEHMN.
Cepbe3HbIM HELOCTAaTKOM KOXMU SBJIAETCHA YyBCTBUTENILHOCTbL K Bsiare. Koxa
norsolaeT Baary U3 Bo3gyxa, ga)ke npum HU3KOW BAAX>XHOCTU, 4HTO MOXKET NPUBECTU K
PacTSXKEHUIO KOXXW. BHYTpPEeHHSASA NOBEPXHOCTb KOXXN Bepxa 06yBM BNUTbIBAET BAary
cTonbl. 3Ta Bfara AuppyHANPYET CKBO3b KOXXY C 601bLLION CKOPOCTLIO, Kak ecsin 6
OHa M3BJieKaslaCb KanuaaapHbIMU CUNamMn. bblnm npennoXXeHbl pasindyHble MeTOAbI
nonyyeHmnsa rmapodobHbix Kox [1]. BOAbWMHCTBO U3 3TUX METOA0B OCHOBAHO Ha
MPOMUTKE KOXXW XXUPOBbIMM BellecTBaMn. DTO MeLllaeT NPOHUKHOBEHMUIO BOAbI Yepes
Mopbl KOXKW, HO HE CUJIbHO 3aMefnseT KanuaasapHoe ABMXKEHNE BAOJIb BOJIOKOH.
Takne obpasubl KOX ABJAIOTCA BOOOCOMNPOTUBAAIOWMNMUCS, HO HN B KOEM CJly4Yae He
BOOOMNPOHULLAEMBIMU, N TEM BoNee NMEKT HMU3KKME NoKa3aTenn NaponpoHNLLAEMOCTH.
O4HMM M3 NepcneKTUBHbIX HanpaBsieHN B Hayke 20 Beka cTano bypHoe pa3Butume
HaHo4YacTul MeTannos. HaHocepebpo nnm konnonagHoe cepebpo npencrtasnseT cobon
XXUOKUW pacTBOpP (CyCrneH3unto) N3 MMKPOCKONMYeCcknx Yactuu cepebpa. HaHocepebpo
- OQWH N3 CaMbIX YHMBEpPCasIbHbIX aHTMBaKTepuasibHbIX NMpenapaTos LLUMPOKOro
cnekTpa gencrteus. CnekTp ero AencTBUA pacnpocTpaHsaeTcs Ha 650 Buaos
DakTepun, Torga Kak U3BeCTHble aHTUDUOTUKN aKTUBHbBI Wb NMPOTUB 5-10 BUAOB
bakTepun. NMpoTuBoMukpobHoe aencTeue npenapata 0byCcsoBseHO CMOCOOHOCTLIO
NOHOB cepebpa 6/10KMpoBaTb CyNbPrnapuiibHbie rpynnbl PEPMEHTHbIX CUCTEM
MUKpoopraHnsMos. MloHbl cepebpa, B3anmopencTeys ¢ monekynamu OHK, Bbi3biBalOT
HapyLlleHne nx QyHKUUN, 4TO NPUBOAUT K YTHETEHUIO POCTa MUKPOOPraHn3MoB. Hun
OAWH U3BECTHbIN MNKPOOPraHnU3M He CroCcobeH BbIXXUTb B MPUCYTCTBUN aXKe
MWHUMaIbHbIX KOHUEHTpauun cepebpa, ocobeHHO B KONIONOHOM COCTOAHUK. B
nocnegHme rogbl LUIMPOKO MCNONb3YIOTCH 3NeKTpodunsndeckme metoabl 06paboTkm
KOXXEBEHHOI0 Cbipbs 1 nonygabpunkaTa, Nno3BongoLWMe CYLLLECTBEHHO N3MEHUTb
Ka4YyeCTBEHHbIEe XapaKTEPUCTUKN FrOTOBON KOXWN. OgHMM 13 Hanbosiee nepCcrneKTUBHbIX
MeToA0B 06paboTKM KOXKEBEHHbIX MaTepunanos aBaseTcsa obpaboTka «xono4HOMN»
nnasmon [2-5]. U3BeCTHO, 4TO «X0sI0gHasA» Njaa3ma rno3BosifeT yBesINYNTb
MPOYHOCTHbIE, AEKOPATUBHbIE N SKCMJIyaTaUMOHHbIE MOKa3aTenm KanuaisapHo-



MoOpuUCTbIX MaTepunanos [6-9]. O6beKkTOM nccnenoBaHUA NOCAYXKWNIT KOXKEBEHHbIN
nonydabpukaT 13 WKyp oBYMHbLI. PaboTa npoBoannack B 2 3Tana. Ha nepsoM 3Tane
OoCyLLecTBAsAaCh NPONNTKa KpacTa (KpaweHHbIn nonygabpmnkaT) B BOAHOM pacTBope
HaHo4acTul cepebpa ¢ koHueHTpaumen 0,01% B TeveHume 2 4., nocne 4yero obpasuybl
Oblnn BbiCcyLleHbl. [anee obpa3ubl NnoaBepraancb BO3AeNCTBUO (MMUTaLUS OMNbITHOW
HOCKMN n3genuns) B TedeHne 24 4acos (A€eHb - HOCKA, HOYb - OCTaBaJIMCb B 00yBK).
MeTon nccnenoBaHns: CTaHLAPTHLIA MeTo NccnefoBaHnUsa YyBCTBUTENIbHOCTU
MUKPOOPraHU3MoB K OENCTBMIO aHTUBMOTMKOB U aHTUCENTUKOB Ha TBEPAbIX
nnTaTesnbHbIX cpepax (ANPY3noHHbIN MeTo ByMa>kKHbIX ANCKOB) B MOAUUKaUnn.
MeTon OCHOBaH Ha AN @Y3nUnM aHTUCENTMKA B TOJILLY arapa n obpasoBaHunu Tak
Ha3blBaeMbIX 30H MHIMBuunn. Mnkpoburnonormyeckoe nccnegosaHme Npoxonnao
cnepyrowmm obpasom: B Hawku lNMeTpu co CTepusibHOM NJIOTHOW NUTaTesIbHOW Cpesion
MMA (MSICO-NEeNTOHHLIN arap) pasMewanncb obpa3ubl KoX, 6e3 ocTyna Bo3ayxa
(repmeTun3sauma BasenMHoOM). PesynbTaThl UCCNeLOBaHUA NpencTaBieHbl HA PUCYHKaX
1 1n 2. Puc. 1 - KoHTpoabHbIN obpa3ewl Puc. 2 - OnbITHLIN obpa3ew, NponnuTaHHbIN
HaHo4YacTuuamm cepebpa (0,01%) Ha koHTposibHOM obpa3ue HabngaeTca CUIbHOEe
3apacTaHne KOJIOHUN MUKPOOPraHM3MOoB. MiIMeeTCHa CU/IbHbIM 3anaxX NPoayKTOB
XXN3HEeOesTesIbHOCTN MUKPOOPraHn3mMoB. Ha onbiTHOM obpa3ue - NosIHoe OTCYyTCTBUE
poCTa 1 3anaxoB. TakuMm 06pa3oM, MOXKHO YyTBEPXKAATb, YTO KOJIJIOMAHbLIN pacTBOP
cepebpa ABAAETCA MOLWHbLIM aHTUCENTUKOM, KOTOPbIA MOXHO UCMOJIb30BaTb A4
MPON3BOACTBA KOXXN CrneymasbHOro HasHadyeHma gns pabotHmkos HIK. Ha BTopom
3Tane nccnefoBaHUM, FOTOBYIO KOXY, NOC/e OTAEJSI0YHbIX onepauun, nogsepranv
BO3OENCTBUIO «XOJIOAHOW» MNAa3Mbl B Te4eHne 5 MuH. NapamMeTpsbl Naa3Mbl: MOLWHOCTb
pa3psana 2,5 KBT, naBneHune B kamepe 26,6 Na. B kavyecTBe nna3moobpasyrolero rasa
MCNOJIb30BaJsIN CMeCb MHEPTHOro rasa (aproH) n yrneBogopoaHbIX ra3os
(nponaH/6yTaH) B cooTHoweHun 70:30. Pacxopn ra3a 0,04 r/c. Tabnuua 1 - Noka3zaTtenu
KavyecCcTBa rOTOBbIX KOX A0 W MocJie BO3AENCTBUS «X0N0AHOW» Nna3Mbl HammeHoBaHme
nokasatens N'OCT 1875-83 «Koxxa ansa ogexabl U ronosHbiX ybopos» Lo 0bpaboTku
Mocne obpaboTku MNMpenen NPOYHOCTM NpU pacTsxeHum MMa, He meHee 1,4-1,5 0,74
0,92 YanuHeHune npu Hanps>xeHun 10 MlMNa no koxe, % 30-50 38 47 MNaponpo-
HUUAeMOCTb BOOSAHbIX MapoB, r/M2 He HOpM. 487 779 Bpemsa BNnnTbIBaHUA Kanam Boabl
MOBEPX-HOCTbIO, CeK He HOpM. 3561 6134 KpaeBon yrona cMadymBaHus, 6,° He HopM. 87
107 MNMpwn obpaboTKe KOXKEBEHHLIX MaTepnanoB B «X0N04HON» nia3me BY-paspana
NnpPoOUCXoanNT aKTUBaALMA MOBEPXHOCTU, NepepacnpeneneHne NopnucTocTn, a Takxe
MoBbILLEHNE YNOPAA0YEHHOCTN HAAMONEKYNAPHBIX CTPYKTYP KoJIJlareHa, 4To
obecneymBaeT BbICOKNE PU3NKO-MEXAHNYECKNE U TUTNEHNYECKNE CBONCTBA
obpabaTbiBaeMoro matepmuana. fNocne obpaboTkn obpa3LoB B MOTOKE «XOJIOAHON»
naa3Mbl MPOYHOCTb Ha pPa3pbiB FOTOBbLIX KOX yBenn4nBaeTcs Ha 24 %, OTHOCUTEJIbHOe
yannHeHune Ha 20 %. Takxxe obpa3ubl, obpaboTaHHbie Nnna3mon, obnagatoT
0OCTAaTOYHO XOPOLUEN YCTONYUBOCTBLIO K CYXOMY M MOKPOMY TPEHUIO, MHOFOKPaTHOMY
n3rnby. N§mrneHnyeckmne CBOMCTBa TakK>XXe yBENNYMBAKOTCSA 3a cHeT obpa3oBaHumsa 6onee



pPa3BUTON CUCTEMbI MOP N Kanuanapos. BogooTTankmeawuwme CBONCTBA KOX
06paboTaHHbIX «XONO04HOW» N1Aa3MON YBEIMYNBAKOTCS MPMMEPHO B 2 pa3a,
OTHOCUTENIbHOI0 KOHTPOJIbHOro obpa3ua. YBenam4ynBaeTca N KpaeBon yron
CMa4ymBaHUSA NOBEPXHOCTU Ha 23 %. daHHbIN 3(hheKT MOXKHO 0OBACHUTL CAeayoWnm
obpa3omMm. lNMog AencTBneM «Xono4HOM» Maa3mbl U NPU B3aNMOLENCTBUN
yrnesoaopoAHoOro ra3a C MOHaMu nsa3mMbl MPOUCXOAUT pa3pyLleHUEe MOJIEKY
yrnesogopofa c obpa3zoBaHMEM aTOMOB 1 MOHOB yranepoa, a TakXXe 3TUJIbHbIX U
MeTUNbHbIX paankasnos. [MOTOK YaCcTuy, Naa3Mbl OCyLLECTBAAET (hpopMuUpoBaHmne
AKTUBHbIX LLEHTPOB Ha MOBEPXHOCTU, OCaKAeHNe U hMKCcauuo yrnepoaa Ha
MOBEPXHOCTU KOXXEBEHHOIr0 MaTepunana, codgasas npuv 3ToM rmgpodobHbI C/IoN.
NMpoBeneHa paboTa No nccienoBaHMIO 3aBUCMMOCTUN BPEMEHU BNNTbIBAHMUA Kanaun
BObl MOBEPXHOCTbLIO KOX OT BpeMeHU ee s3kcnayaTayun. lNMop akcnayataunen B
OaHHOM CJly4Yae NoHMMaeTCs onblTHas Hocka. ccneposaHme NpoBOAKIIOCH B Te@YEHME
70 cyTok. Obpasubl KOXX NoaBeprasncb MHoOrokpaTHoMmy n3rnby Ha npmbope UKII-2 B
TeyeHne 15 MUHYT, 4TO UMNUTUPYET OMbITHYIO HOCKY N34EeNNA U3 LAaHHOI0 BUAA KOXMW.
Hdanee Ha KOXXY HaHOCU/IN Kanau BOAbl, U PUKCUPOBAIN BPEMSA BNUTbLIBAHUA.
3aBNCUMOCTb BPEMEHUN BMUTbIBAHNSA Kanjanm AUCTUIIMPOBAHHOW BOAblI MOBEPXHOCTbLIO
KOXX OT BpEMEHU ee 3KCrJyaTaumm npencrasieHa HMxe. Puc. 3 - 3aBUCUMOCTb
BpPEeMeHN BMUTbIBAHNSA Karnjin AUCTUIJIMPOBAHHOW BOLblI MOBEPXHOCTbLIO KOXK OT
BpeMeHu ee sKkcnayaTaumm N3 pucyHka 3 BUOHO, 4TO UCXOAHble 06pa3Lbl KOX CO
BpeMeHeM TepsalT CBOW BOLOOTTaJIKMBaKLWMe CBONCTBA. DTO CTAHOBUTCS 3aMeTHO
yXXe Ha TpeTun geHb 3KCrayaTaumm Koxun. OgHako, onbiTHble obpa3Lubl HE TOJIbKO
COXpPaHAT CcBOU rnapodobHble CBONCTBA, HO Aa)Ke UMET TeHAEHUWNIO MOCTENEHHOrro
nx ygenm4yeHus. C uenbto nayvyeHns BansaHma obpaboTkm «xonoaHom» naa3mMon Ha
MUKPOCTPYKTYPY KOXKEBOW TKaHM Bblain caenaHbl MUKpodoTorpadmm nonepeyHoro
cpe3a roToBbiX KOXX. MukpodgoTorpacdum bbiimn coenaHbl Ha PacCTPOBOM 3/IEKTPOHHOM
MUKpockone POM Phenom. MNMony4yaemblie npu POM nsobpa>keHnsa npenctasnsatoT cobon
NPOEKLUUN UK CeYeHNs NPOCTPAHCTBEHHOW CTPYKTYpPbl N HECYT MEePBUYHYIO
MHGOPMaLUMIO O CTPYKTYpe. Hnmxxe npencTaBaeHbl MUKPOCHUMKM NOMNEPEeYHOoro cpesa
KOXXW 00 1 nocne obpaboTkm «xonogHom» nnasmon. a 6 Puc. 4 - MukpodgoTtorpacdun
MonepeYvyHoro cpesa KoXu n3 Wwkyp oBYMHbl, Xx3000: a) ncxogHbin obpaseu,; 6)
MoaudmnumposaHHbii obpasel M3 pucyHka 4, BUOHO 4TO, naa3MeHHas obpaboTka
no3sonseT JobnTbCA pa3BOJIOKHEHUSA CTPYKTYpPbl AepMbl. brarogapsa [ocTaTo4qHO
BbICOKOW 3HEprum pekombmHaymm aproHa, obecne4ymnsaetcsa apdpekTnBHaNA
MOONPUNKALNSA KOXKU, MPONCXOAAT KOHPOPMALMOHHbIE N3MEHEHUS KOJI1areHa KoXXu. A
yrnepon, obpasyrowmnca npm pacnage yriesogopoaHoro rasa B cpefe «X0s04HOoN»
naa3sMbl, OCa)KgaeTcsa N OAHOBPEMEHHO (PUKCUPYETCA Ha NOBEPXHOCTU KOXMU,
co3faBas Npu 3TOM rnapogobHbIn cron.



