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BBEJEHUE

Y4ebHo-MeToInuecKoe mocodue pa3paboTaHo Ha OCHOBE pabodei mporpaMmbl yueOHO
JUCIUIUIMHBL ~ «MeTo/bl MCCIEAOBAHUS B IUTOJOTUUA M TUCTOJOTHUW», KOTOpas SBISETCS
YacThIO MOATOTOBKM KaJIPOB BhICHIEH KBalW(uKamuu 1o HampasieHHuto moarotoBku 30.06.01
dyHIaMEeHTAIbHAsT MeIMIMHa 1o crenuaiabHocTh  "Kierounas Owosorusi, IIUTOJIOTHS,
THCTOJIOTHS".

Jyis u3ydeHus: JaHHOW TUCIUIUIMHBI aCIIUPAHT JOJDKCH UMETh O0IIee MmpeaAcTaBlieHne 00
CTPOCHHH KJIETOK, TKAaHEH M OPraHoOB, BJIaJIETh HABBIKOM MUKPOCKOITHH.

JlaHHash NUCUMIUIMHA TpU3BaHAa OOECHEYHTHh CIOCOOHOCTh AaCIHUpPaHTa HCIOJb30BaTh
METOJIbI THCTO- W IUTOJOTHYECKOW JHArHOCTUKH, MOP(HOMETPUH, MAapKEePHOW THCTO- U
[IUTOXUMHUU TIPH TIPOSKTUPOBAHUN M OCYIICCTBICHUU KOMILJICKCHBIX MCCIICIOBAaHUI B 00JIACTH
OHOJIOTHH, LIUTOIOTHU U THCTOJIOTHH.

Heap — chopmupoBaTh y acmupaHTa CHOCOOHOCTh MPUMEHSITh METONBI THCTO- H
[IUTOJIOTUYECKOW JUATHOCTHKH, MOP(POMETPUH, MAPKEPHOW THUCTO- W IUTOXUMHUH TIPHU
MPOSKTUPOBAHUH W OCYIICCTBICHUU KOMIUJICKCHBIX HCCIICIOBAHWA B OO0JIACTH KJIETOYHOU
OHOJIOTHH, LIATOIOTHU U THCTOJIOTHH.

3agauu:

— W3yYeHHE OCHOBHBIX CMOCOOOB HM3TOTOBJIEHHUS] TOTAIBLHOTO THUCTOJIOTHYECKOTO
npemnapara;

— W3yuYeHHE OCHOBHBIX METOJIOB IIUTOJIOTUYECKOTO aHATN3a;

— U3yYeHHE OCHOBHBIX METOJIOB THCTOXMMHYECKOTO aHAIN3a;

— (GOpMHUPOBAaHHE y ACIUPAHTOB YMEHHUS TOTOBUTH TOTAIBHBIC THCTOJIOTUYCCKUE U
[IUTOJIOTUYECKHE MPENapaThl;

— (GOpMHUPOBAaHHE y ACIHPAHTOB YMEHHUS MPOBOIUTH MOPHOMETPUUCCKUI aHAIN3
MUKPOCKOIIMYECKUX CTPYKTYD;

— ¢opMUpOBaHHE Yy AacCMUPAHTOB HABBIKOB CAMOCTOSITENFHOW aHAaTUTUYECKOH,
HAy4YHO-HCCIIEeI0BATENILCKON PabOTHI;

— (¢opMHUpOBaHHE Yy ACHUPAHTOB HABHIKOB pabOThl ¢ HAYYHOH JIHUTEpaTypou ¢
UCIONIb30BAHUEM  COBPEMEHHBIX  METOJOB M TEXHOJOTUH  HAay4YHOU

KOMMYHHUKAIIUH.



YBaxkaeMble acipaHThI!

OcBoeHME JUCHMIUIMHBI «METOJBl HUCCIECIOBAaHUS B ILUTOJOTUM W TUCTOJIOTHI
npenmnonaraeT padoTy B THUCTOJOTMYECKOM JiabopaTtopuu, B XOJ€ KOTOPOH OTpabaThIBAalOTCA
NPaKTUYECKHE HAaBBIKU, YMCHUSI, BIIAJICHHUS, ONIPE/ICIIEHHBIC B paboueli mporpaMmme.

PaboTa Ha MpakTHYECKUX 3aHATHUSAX B TUCTOJIOTUYECKOH JIAOOpaTOPUU U OCBOCHHE TEXHHUKU
W3TOTOBJICHHS THICTOJIOTMYECKUX IPErnaparoB, METOAUK WX OKpAIIMBaHWs, HEM30EKHO CBs3aHA C
BO3JICHCTBHEM Ha OPraHW3M BPEIHBIX U (WJIM) OMACHBIX MMPOU3BOJICTBEHHBIX (DakTOpoB (hopmaiuH,
XJIOpOGOpM, KCHIIOIN).

C 1esbt0 CHIKEHUSI BO3/ICHCTBHSI BPEIHBIX U (MJIM) OMACHBIX MPOM3BOICTBEHHBIX (haKTOPOB
npocuM Bac HEYKOCHHTENBHO COONIIOAATh IMpaBMia padOTHl B TMCTOJIOTHYECKOW JIabopaTtopuu |
niepe;] HadasioM paboThl emé pa3 BHUMATEIBHO M3YInTh VIHCTPYKIIUIO 10 OXpaHe Tpy/Aa IpH padoTe

B TUCTOJIOTHYECKOI JTa00paToOpHH.



3AHSATHUE Nel
OPT'AHM3AIIMS 1 OCHAIIEHUE THCTOJIOTMYECKOM JJABOPATOPHMN.
3ABOP, BBIPE3KA MATEPHAJIA JUIA THCTOJIOI'MYECKOI'O
HNCCIEJOBAHUS. ®DUKCALIUA
HEJIb: Ilo3dHakoMHuTCA ¢ OCHallleHHEM, [JOKyMeHTauueil TIHucTOJI0ruYecKou
Jadoparopum W opraHusanmeidi pa6orsl B Heil. OcBOeHHe MeTOJ0B B3SITUA

TUCTOJIOTHYECKOIo MaTepuaja, IpUrorToBJCHUE (l)I/IKCI/IpyIOIIII/IX JKHIKOCTEI.

TeopeTnyeckne BONPOChHI, MOAJIEKAIME H3VIEHUIO

1. TpebGoBaHMS K OCHAIICHHIO MATOTUCTOJIOTHYECKOW sabopatopuu. OOopymoBaHue,
UHCTPYMEHTHI M MTOCY/1a TTATOTUCTOJIOTHUECKO J1ab0opaTopuu.

[TpaBuia paboThI U TEXHUKHU 0€30ITACHOCTH B IMATOTMCTOIIOTHYECKOM Tab0opaTopHu.
CopepxaHue U 3HAYCHHUE ITANIOB H3TOTOBIICHUS THUCTOJIOTUYCCKUX MPETIapaTOB.

MGTO[IBI W IPUHIUIIBI B3ATUSA TUCTOJIOTMICCKOTIO MaTCpHralia.

XpaHeHHe 1 MapKUpPOBKa UCCIIECAYCMOI'0O MaTepualia.

o oA W N

Basitne marepuana A THCTOJIIOTMYECKOTO HccaenoBanus. McenenoBanue OHONCHIHOTO
U orneparmoHHoro mMarepuaia. O0mue TpedoBaHus K 3a00py M KOHCEpBAllUU MaTepHaa,
npaBuiia 0pOpPMIIEHHUS HAaIPaBJIE€HUs, 10CTaBKa OMONICUITHOIO MaTepuasa.

7. TlpuHUUOBI 1 METOBI (PUKCAIMU THCTOJIOTMUYECKOTO MaTepHara.

8. ®ukcatopbl — KIacCU(PHUKAIHS, COCTAB.

Bpennbie ¢paxropsl npu padore
B THCTOJIOTHYECKOM H MATOTHCTOI0THYeCKOi J1abopaTopun

PaGota B rucTONOrMYeckoil M MaTOrMCTOJIOTMYECKON J1aOOpaTOpUM CBsi3aHa C OCBOEHHE
METO/I0B 3a00pa 00pa3lioB TKaHEH W OpPraHOB >KUBOTHBIX U YEJIOBEKAa, METOI0B 00€3BOKHMBAHUS U
VIUIOTHEHUS] MaTrepuana, TEXHUKH W3TOTOBIEHMSI THMCTOJOTMYECKUX IIPENaparoB, METOAMK
OKpaIIMBaHUs, YTO OOYCIOBIMBAET MOCTOSHHBIA KOHTAKT JIabOpaHTa, MperojiaBaress, CTy/IeHTa ¢
HOTEHIMAILHO OMACHBIM OMOJIOTMYECKHM MaTepuajioM (TPYIbI )KUBOTHBIX U JIIOJIEH, B TOM YHCIIe
MHBA3UPOBAaHHbBIX, MHOUIMPOBAaHHBIX, B TOM uucie BUY, mopakeHHBIX OMyXOJsIMM U T.I.) U
BO3/ICIICTBUEM Ha OPTraHMU3M JIETYYHX, TOKCHUHBIX U (MJIM) OMACHBIX MPOU3BOACTBEHHBIX (DaKTOpPOB
(KOHLICHTPUPOBAaHHbIE CEpHasl, YKCYCHas, a30THas W Jp. KUCIOTHI, AlleTOH, METHJIOBBIA CIHPT,
STUJIOBBINA CIIUPT, (POPMANIUH, CyJIeMa, YEThIPEX OKHUCh OCMUS, XJI0po(opM, TPHXIOPITAaH, KCUIION,
Tomyos, 3¢pupel U Ap.). Okpacka T'MCTOJIOTMYECKUX IPENapaToB CHENUATbHBIMU METOAAMU

MpeyCMaTpUBAET BBISBIEHUE TATOTCHHBIX OaKTEepHii, IPUOOB, OITyXOJIEBbIX KJIETOK.



B npouecce ocBoenus pasnena «M3roToBjieHHE THCTOJIOTMYECKUX MPENapaToB TKaHEW U
OpraHoB Jid MNPOBCACHUA AOUATHOCTUYCCKUX HCCHCHOB&HHﬁ)) HEU30eKHO BO3I[CﬁCTBH€ Ha
OpraHu3M BPEIHBIX BEHIECTB, OTHOCSAIIUMHUCA KO 2 M 3 KJlaccaM OIAaCHOCTH, MO3TOMY Ba)KHO

coOnroaath pu padore B JlabopaTOpuu TpeOOBaHUS UHCTPYKIIUU 10 OXPaHE TPYZa.

IIpyHUUNBI B3ATHA MAaTEPHA/Ia HA THCTOJIOTHYECKOe HCCJIeJ0BaHHe

MarepuanoM g TUCTOJIOTHYECKOr0 UCCIEA0BAHUSA MOTYT CIIYKUTh KYCOUYKH OPTaHOB U
TKaHell BbIpE3aHHbIE M3 TPYNOB OOJBHBIX JIIOJEH, YMEpPUIMX B YCIOBHUAX JIeUeOHO-
OpOQWIAKTUYECKUX YUPEXKAEHUH, NOorulbmux oT TpaBM (IPOU3BOJCTBEHHBIX, OBITOBBIX,
CHIOPTHUBHBIX, 00EBBIX), BO3JCHCTBUS TOKCHYECKHUX, OMOJIOTHUECKUX (OaKkTepruanbHas 1 BUPyCHast
uHpeknus, B ToM uymciae BUWY, mapasuTtapHas uWHBa3usg), TEPMUYECKUX (HAKTOPOB,
9KCHEPUMEHTAIbHBIX KUBOTHBIX, MOJTYYEHHBIE IIyTEM IMPHKU3HEHHOIo HccedyeHus (Ouorcun),
Ma3K{ OMOJIOTHYECKUX KUAKOCTEH (KpOBb, TUM(a, KOCTHBIM MO3T, CIIU3b U Jp.).

BckpbiTHE TpYNOB yMmeplIuX JtoAed NPOU3BOAUTCS HE paHee yeM depe3 4 yaca mocie
KOHCTAaTUPOBAHUS CMEPTU MEIUIIMHCKUM paOOTHUKOM. [103TOMY B TKaHSX M OpraHax, B3sITbIX U3
TPYIOB JIOJEH, yCIIEBalOT HACTYNHUTh MU3MEHEHUs, NCKaXKaloIUe HEKOTOpPbIE CTPYKTYpsl. M3
TPYIHOI'O MaTepuajla MOKHO HPUIOTOBUTH Xopolune 0030pHble mpenapartbl. Ho s TOHKHX
LUTOJOTUYECKUX MCCIEJAOBAaHUN OpraHbl TPYIOB JIIOJE€H, Kak IMpaBHJIO, HE MOTYT OBITh
MCIOJIb30BaHbl. J{J151 M3roTOBIEHNS YU€OHBIX M HAYYHBIX IIPENapaToB Yallle BCET0 HUCIOIb3YIOTCS
KYCOYKHM OPraHOB M TKAaHEH, BBIPE3aHHBIC U3 JKUBOTHBIX, B TOM 4YHUCJIE IOABEPTHYTBIX
HKCIEPUMEHTAIbHBIM BO3JIEUCTBUAM ((u3nyeckue, XUMUYECKUe, OaKkTepuanbHble, BUPYCHBIE,

napasuTapHble U Ap. GaKToOpbl) cpa3y ke Mocie MpoBeieHus 3a00s.

3a00i1 IKCIEPMMEHTATbHBIX ) KMBOTHBIX

X 0JI0THOKPOBHBIX )KMBOTHBIX (JIATYIIEK) YOMBAIOT, OTCEKasi BEPXHIOIO YENIIOCTh U TOJIOBY
HOXKHUIIAaMU 0€3 TPeIBapUTEILHOTO HAPKOTH3UPOBAHUA. 3aT€M JJIMHHON WIJION pa3pylIaroT
COIMHHOW MO3r, YeM OCTaHaBIMBAIOT €€ peQuieKTopHble ABWXKeHHs. Hebomprimx
MJIEKOIUTAIONMX (MBIIIH, KPBICHI) MOXHO YOMBAaTh OTCEUEHHEM ToJIOBBL. Yarie HeOOIbIINX
KUBOTHBIX YOMBaIOT C MoMoulbio Xiopodopma wiav 3¢upa. JKHBOTHOE MOMEMIAIOT M0
OOJIBIIYIO CTEKISIHHYIO EMKOCTh, Ky/1a KJIaayT BaTy, IPONMUTAHHYI0 HAPKOTUYECKUM BEILIECTBOM.

HeGompmmx >KMBOTHBIX TiepeJ BCKPBITUEM MPHUKPEIUISIOT € TIOMOIIBI0 HHUTOK K
CHelHaTbHO MPUCIIOCOOIEHHOH JI0IIeUKe UM IIacTMaccoBoi rutactuHke. LllepcTs KMBOTHOTO
CMauyuBalOT BOJIOH, YTOOBI MMPU BCKPHITUHM BOJIOCHI HE MOMAIH B IPYIHYIO U OPIOLIHYIO MOJIOCTH

U He 3arpsi3HU JIM MaTepHall, KOTOPbIH OyaeT B3ST U1 (PUKCAIUH.



BcekpbiTHe 1a00paTOPHBIX JKUBOTHBIX
CHayaJia HO’)KHHULIaMU BBIPE3a€TCs JOCKYT KOXKH BAOJIb CPEAHEN JIMHUU OT HUXKHEHN 4acTu
JKUBOTA JI0 IIEU. 3aTe€M KOKa II0 CTOPOHAM OT pa3pe3a OTAEIAETCS TyIbIM 00pa3oM OT TKaHEM,
JeKalMX 3a HeW, U TPUKpEeIUIsieTcss HUroikamMu K jgocke. OTKpbITash MBbIIIEYHAs TKaHb
MPOTUPAETCS TAMIIOHOM C TEIIbIM (PU3UOJIOTUYECKUM pacTBOpoM. [lepenHior cTeHKy >KMBOTa
IPUIIOJHUMAIOT XUPYPTUYECKUM IIMHIETOM U IIPOPE3A0T HOKHUIIAMU 110 cpeHe nuHuu. Kpai
pa3zpe3a 3axuMamu lleana oTTSAruBalOT B CTOPOHY, YTO JaeT IIMPOKUN JOCTYI K OpraHam
OpromiHoi monoctu. ['pyAHAas MONOCTh BCKPBIBACTCA pa3pe3aMu ¢ 00eHX CTOPOH OT TPYIAUHBI C
MOMOIUIbI0 HOKHULL. ['pyanHy ¢ peGepHBbIM XPALIOM YAAJSIOT.
BcekpoiTHe TPYNOB J101€#
BckpeiTue (ayrorcus, CEKIus) — MaTOJIOT0AHATOMUYECKKAs WIH CyaeOHO-MEIUIIMHCKAs
npoueaypa, MPOU3BOAUTCA AJSl TOTO, YTOOBl YCTAaHOBUTH MPUYUHY CMEPTHU. TpPyH BCKPBIBAIOT,
IpOBOASL pa3pe3 TakK, YyToObl B HAWOOJbIIEH CTENeHH OOHaXUTh BHYTPEHHHE oOpranbl. U3

OpraHoOB U TKaHEH BBIPC3al0T KYCOUYKHU I TUCTOJIOTMYCCKOI0O UCCICIOBaHM.

B3situe maTepuaJsia qiist pukcanumn
[Ipn MHUKpPOCKOIIMYECKOM HCCJICAOBAHUHM TKaHEW W OPTraHOB OOJIBIIOE 3HAYCHUE HUMEET

TEXHWKA B3ATHA Matepuana. [1o3ToMy MpH HCCEYSHUH KYCOYKOB HEOOXOJMMO COOJIIO/IATh

CIICTYFOIIHE TIPABHIIA.

1. OObBeKTsl, moIeKAIIIE UCCIEIOBAHUIO, TOJKHBI OBITH MPEK/IE BCETO CBEKUMU.

2. Henwzs Opath ans ¢uxcanuu OONbIINE KYCOYKH OpraHa WX TKaHU. VX AnuHA, MIMpUHA U
TOJIIIMHA HE TOJDKHBI mpeBbImaTh 15 x 10 x 4 mwm.

3. BrIpesas kycodek, HEOOXOJUMO YYHTHIBATh THCTOJIOTHYECKOE CTpOoeHUe oprana. Ecim oHO
OJIMHAKOBO Ha TIOBEPXHOCTH U B IIyOHMHE, KaK B MEYCHH, TO HE UMEET 3HAYCHHsI OTKY/a B3AT
Kycouek. Eciu cTpoeHue moj Kamcynod UM B INIyOMHE pa3HOE, TO CIENyeT CTPEMHTHCS K
TOMY, 94TOOBI Ha Tpernapare ObUTH BCE TUIACTHI WIJIH 30HBI OpraHa. ITO OTHOCHUTCS K ITOYKaM,
HaAMOYeUHUKaM, cepamy. i wcciaemoBaHus TOMOrpaHUUECKUX OTHOIICHWH MEXTy
o0oJsioukamMu cepjla Jydine OpaTh Kycodek npeacepans (CTeHka OoJiee TOHKasi U B KyCOUKe
OyayT Bce 000JIOUKU — DHAOKAPA, MUOKap., dmukap/). CTeHKH MOJBIX OPTaHOB (MOYEBOM
My3BIPh, KAIICYHUK U TIP.) HCCIACAYIOT Ha IMMONEPEYHBIX CCUCHUSX.

4. Tlpu B3SITHH TATOJOTHYECKH HW3MEHEHHOTO Marepualla KyCOYKH OepyT Ha TpaHHIe C
HOPMAJTbHBIMU yYaCTKaMH, YTOOBI Ha CPE3bl MOMAIU U TE, U JIPYTHe, WIH UCCIASAYIOT OJTHU
KYCOUYKHU U3 MOBPEKICHHBIX MECT, a IPYTHe — C TPAHUIBI ¢ HOPMATHHON TKaHBIO.

5. Bo u3bexxaHune HEXENaTEIHbHOTO Pa3MO3KEHUsI TKaHEH MCCEUYEHHE KYCOYKOB HEOOXOIUMO

MIPOU3BOJIUTH TOJIBKO OCTPHIMH HHCTPYMEHTAMH.



6. Marepuan qoiKeH OBITh MPOHYMEPOBAH U MApPKHUPOBAH.

JUig KaxJoro opraHa CyIIECTBYIOT COOTBETCTBYIOIME IIpaBWJIa B3STUS MaTepuaia.
CrienanpHbIX MOJIXOA0B TpeOyeT guxcayus neekux. Ilocne BCKPHITHS IUIEBPAIBHON MOJIOCTH
JIETKHE CHANaroTCs, TEPSIOT BO3AYIIHOCTb. Tpaxer OTCEKAarT BBIIIE HAJOKEHHOIO 3aKHMA.
OTpensoT Tpaxer OT COCOUHUTEIIBHOM TKAaHU CPENOCTCHMsI U, BBITSATHBAs JIETKHE BMECTE C
cepaueM. B Tpaxer BCTaBIAIOT TpyOOUKy, 4epe3 KOTOPYIO YMEPEHHO pa3lyBaroT JIETKHE, a
Tpaxer HIKE TPYyOKM NepeBsA3bIBAIOT, JUraTypoil. PasmyBanme nerkux mepen (ukcaruen
IIPUBOJUT K TOMY, YTO Ha 'MCTOJIOTMYECKHX CPE3axX XOPOILIO BUAHBI AlbBEOJIbI, AlbBEOJISPHbBIE
MEIIOYKH U aJIbBEOJISIpHbIE X0Abl. [Ipyu B3ATHM MaTepuasna OT KPYIHbBIX )KUBOTHBIX WM 4EJIOBEKa
TpyOOUKY BCTaBISIOT HE B Tpaxer, a B JOJEBOM OpPOHX M OepyT TOJBKO JIONIIO0 OpraHa.
Pa3nyBanue nerkux He NPOBOJAT, €CIM OHM MCCIEAYIOTCS JIl ONpPENECNICHUS Haauuusd U
XapakTepa MaToJOTHYECKUX W3MEHEHHH B opraHe, MO0 3TO MOYKET MCKYCCTBEHHO YCJIOXHMTb
3aJaqy narosora.

[Ipu m3ydeHun Jerkux He MOAXOAUT U CcIoco0 yOMBAaHUS JKUBOTHBIX IyTEM OTCEYEHUS
rOJIOBBI, TaK KaK IIPU 3TOM KPOBb BMECTE C BO3JyXOM IIOMNaJaeT B OPOHXU M PeCNUpaTOpHbIC
OTJIEJBI.

Ilapenxumamosnvle opeanvi (1I€YEHb, MOUYKH, CEIE3E€HKA, CEpAle U Jp.) OT MEJIKUX
KUBOTHBIX MOYKHO OpaTh IIEIMKOM, HO HaJ0 HajAceyb WX Karcynbl. I IUTOIOTMYEecKHX
UCCJIEIOBaHUM HEOOXOIMMO pa3pe3aTh OpraH Ha MEJIKHE KYyCOYKH M UX 3a(UKCHUpOBaTh. JTO
KacaeTcsi ¥ OpPraHoB TpyIla 4YelIOBEeKa M KPYIHBIX JKMBOTHBIX. Marepuan BBIPE3al0T OCTPBIMU
OpUTBaMM U MaJIbIMU HO)KHULIAMH.

JUia mosydyeHusi KadeCTBEHHBIX IPENapaToB CO CTEHKH MUIIEBApUTEIbHBIX OpPraHOB
HE0OXOMMO HE JaBaTh KMBOTHOMY IHIIM B T€UEHHUE JIBYX CyTOK. Ilocie BCKphITHS OpromIHOM
MOJIOCTH JAJISl B3ATUSL MaTepHalia C moHKol KUKy He0OX0AUMO TepeBs3aTh JIUraTypoi IpaHuIlbl
y4acTKa, KOTOPBIA HaJJIEKUT UCCIIENOBATh, BBIPE3aTh €r0 CHApYKU OT JIMTaTyp, NIEPEHECTH B
Teruibli pusmonorudeckuii pacteop. Ilomepek ocu oTpe3ar0T KyCOUKM KHIIKH JAJIUHON 20 MM,
pa3pe3aroT UX BJIOJh OCH HANpOTHUB Opblkeiku. Ecnu cnu3uctas 00601049ka 9rcTasi, Kycouek 0e3
OTIOJIACKMBAHUS NepeHocAT B (pukcarop. KUIIKy MENKuX JKMBOTHBIX MOYKHO (PMKCHpOBATH 0e3
paspe3a BIOJIb OCU. Mamepuan cmenku o#ceiyoka W TOTPAHUYHBIX C MHUIIEBOJOM H
MIPUBPATHUKOM Y4acTKOB OepyT uepe3 1-1,5 u mocne 3a0os, Korja riajakas MbllIIedyHas TKaHb
TepsieT CIocOoOHOCTh cOKpamarbes. MHaye mpu QuKcauu OTCIOUTCS SHUTEINH WKW Bes
CIIM3UCTAsl M3-3a PE3KOr0 COKPALEHUS MBIIIEYHOW TKaHU. BbIpe3aloT Bech XKEIMyIOK C
INPWIETAIOIIMMH  yJacTKaMU IMIIEBOJAA W JBEHAALIATUIIEPCTHON KHUIIKM M MEPEHOCAT B
BaHHOYKY. Pa3pe3oM BCKPBIBAIOT kKeNy10K, MUIIEBOA U AYOJEHYM U, PacCIUIacTaB €ro (HO CUIbHO

HE pacTAruBas), MPUKpPEIUIsIB 10T K jomedke. CHM3UCTYI0O TMPOMBIBAIOT — TEIUIBIM



(bu3HONIOrMuecKUM pacTBOPOM (Ml yOaleHUs CIU3U U JKET4M), 3aKPhIBAIOT TMTPOCKOMHYHOM
BaTOH, CMOYEHHOH (ukcaropom. Yepe3 1 u BbIpe3aloT HEOOXOAUMBIE YYaCTKU U TEPEHOCST B
¢ukcarop.

JInst B3ATUA KYCOUKO8 20]1086HO20 U CHNUHHO20 MO32d TIOCIE YNAJIEHUS KOXH W MBILIIL
yepena WM IO3BOHOYHMKA IWIKOW M KOCTEBBIMM UIIMIUAMH, HOXKHUIIAMH, CKAJIbIIEIEM
BCKPBIBAIOT YEPENHYI0 IOJOCTh WM CIIMHHOMO3rOoBOW KaHai. OroyifioT MO3r, Iepepe3aroT
HEPBbI, OCBOOOXKIAIOT MO3T, pa3pe3aroT ero Ha Kycouku OpurBoi. Kycoukm mnomemaroTr B
¢dukcarop (Ha HUTKE WJIU KJIAIyT Ha Bary). Y MENKHUX >KUBOTHBIX 27a3 (PUKCUPYIOT BMECTE C
TOJIOBHBIM MO3TOM; Y KPYHHBIX — TJIa3 aKKypaTHO YAAJAOT U3 OPOHUTHI, OCBOOOXKIAIOT OT
COEIMHUTEIILHON TKAHU U MBIIIILL, AEJAI0T METKH, HEOOXOAUMBIE JIJIsl OPUEHTALIMH, U TOMEILAI0T
B (hukcatop. Eciu coXpaHATh CTEKIOBUIHOE TEJIO HE HY)KHO, TO C TIOMOIIBIO HINpHIa Gpukcarop
BBOJISIT BHYTpb IJ1a3a.

Kycouku nonepeuno-nonocamoti u enaokoti Mvluiybl BBIJCPKUBAIOT HECKOJIBKO YacOB B
BaTe, CMOYCHHOH (PU3HOIOTHYECKUM PACTBOPOM, a IMOTOM MOMEIIAIOT B ukcarop. MHade mioxo
BBISIBIISICTCSI MICUYEPUYCHHOCTh M BHJHBI BOJIHBI COKpameHus. Kycouku kocmu 005S3aTEIbHO
BBIMIJIMBAIOT JJOO3UKOM, & HE OTKYCHIBAIOT KyCauKaMH.

dukcanus

[Iportecc MOATOTOBKM TKAHM UIPAET pEIIAIONIYI0 poJib  NpU  MOCIEAYIOIIEM
TUCTOJIOTUYECKOM aHalu3e (rucrtoXxumMuueckod peaxuuu). Pukcanus NEpBbIE U OYEHb
OTBETCTBEHHBIH 3Tall B THCTOJIOTMYECKON TEXHUKE, IIPU3BAaHHBIA COXPAHUTH TKAHW U OpPTaHbl B
COCTOSIHUH, OJIM3KOM K TOMY, B KOTOPOM OHM HaXOJAUJIHMCh O MOMEHTa CMEPTH.

[Ipu »TOM mccinegyeMasi TKaHb NMEPEBOIUTCSA U3 JTAOMIBHOTO KMBOTO COCTOSHUS B
cTabunpHOE HeXxuBoe. I ATON 1eNnn UCIOJIB3YeTCs JIBa criocoda puxcamuu:

* KOHCEpBHMPOBaHUE MaTepuaa r’IyOOKUM 3aMOpakUBaHUEM;

*  XUMHUecKas QHUKcalus.

B nepBoM ciydae mpu momolu OBICTPOTO 3aMOpakMBaHHUs (B U30MEHTaHE, QppeoHe,
oxnaxaCHHBIX 10 -180 C) mocturaercs mojHash OCTAHOBKA BCEX JKM3HEHHBIX TMPOIECCOB U
cTa0MIM3aLus CTPYKTYpbl TKaHU.

KpymnHble KpucTasuisl Jiba, CIOCOOHBIE MOBPEAUTh CTPYKTYPY 3aMOPOKEHHOM TKaHHU, HE
00pa3yroTcs, a MEJIKHE - CIIOCOOCTBYIOT €€ COXPaHECHHIO.

[Ipn xumuyeckoil ¢uKcauu B TKAHSIX MPOUCXOISAT CIOXKHbBIE (DHU3HKO-XUMUYECKHE
U3MEHEHMs, B YaCTHOCTH Koaryiasius (ocaxiaeHue) OenkoB. (DHKCATOPOB, KOTOpbIE ObI
MIOJIHOCTBIO COXPAHSUIM CTPYKTYpBI, HET. OHM CYIIECTBEHHO YIUIOTHSIOT TKaHW, YMEHBIIAIOT UX
00beM, TPHUBOMIT K HEOOpaTHUMBIM H3MEHEHHSAM. Pa3Hble (QuKcaTopsl B pa3HOM CTENEHU

COXPAHSIOT pa3HbIe CTPYKTYPHI.



N3 OGonpmioro uuciaa MpenyioKEHHBIX  (QUKCUPYIOIIMX  CPEACTB  MPAKTUYECKOE

MMPUMCHCHUC B pa60Te ITOJOT0aHATOMHNYCCKHNX OTI[CJICHI/Iﬁ HMMEET JIMIIIL HeOOJIbIIas YacTh UX.

Bce dukcupyromue cpencta AeNsATCS HA MPOCTHIE U CIIOKHBIE B 3aBHCHMOCTH OT TOTO,

BXOAUT JIKX B UX COCTaB OAHO KaKOC-HI/I6y,Z[B BCIICCTBO MJIM HACKOJIBKO.

I[Ipu pabore ¢ mOOBIMH (HUKCHUPYIOIIMMH SKHIKOCTSIMH HEOOXOJAMMO COOIOAaTh

HCKOTOPBIC 06ume ImpaBuja.

1.

2
3.
4

o

10.

Hcnonp3yeTcs uieanbHO YUCTask CTEKISTHHAS 0CY1a C IHUPOKUM TOPJIOM.

Martepwuain nepes pukcamuei 3amnpemniaercsi 0OMbIBaTh BOJOM

O06nem dukcatopa gomxeH B 20—40 pa3 npeBbIaTh 00beM KyCOYKOB.

Ha aHo mocyabl K1anyT CTEKJISIHHYIO BaTy WJIM Mapiilo, KOTOPbIE CO3Jal0T YCIOBHSI JUIsS
PaBHOMEPHOT0 OOMBIBAHUSI KYCOUKA.

Marepuan nomemaroT B (pukcaTop cpasy Hocie B3STHS.

Pa3smepsl KycoukoB J0JKHBI ObITH HEe Oonee 10—15 MM B anmuny, 5—10 MM B mupusy,
3—5 MM B TOJIIUHY.

Ecnu mocie koHTakTa ¢ marepuaioM (UKCATOp MOMEHSJ IBET WM MOMYTHEN, €ro
3aMEHSIOT HOBBIM.

[ToBTOopHO (uUKCATOp HE MCHONB3YIOT. [OTOBAT €ro HENOCPEICTBEHHO Iepen
PUMEHEHHUEM.

OObIYHO (uKcanusi MPOBOJUTCS MPU KOMHATHOW Temreparype. Ee MOXXHO yCKOpUTH B
tepmoctate (mpu 37—40 °C).

[TpomomkuTEeTbHOCTh (PUKCAIIMM 3aBUCUT OT CBOMCTB (hukcatopa. Eciau npu paspese B
LEHTpPEe KYyCOYeK OTIMYaeTcs IO OKpacke OT mnepudepuu, TO (UKCALUIO HYXKHO

IIPOJIOJIKHTB.

IlIpocThie ¢QukcaTopbl: gopmanun, IManon, Memanon, AUEmMoH, CONU MANCENBIX

memaiiiios.

Dopmanun.

®opmanuH (dpopmon) npenacrasiser codoit 35—40% BoaHBIN pacTBOp GopMaibaeruia

— aJpAcrujaa MypaBLHHOﬁ KUCIIOTEL. TO 6GCI_IBCTH8.$I KHUIKOCTbL C PE3KUM 3allaXoM,

ynotpebnsiemast B pazpeaenuu 1:10 (4% pactBop dopmanpaeruna). Ha mpakTtuke WCXOAHBINA

pacTBop 00bruHO puHUMAIOT 32 100% u u3 "Hero roToBAT 5%, 10%, 20% pacTBOpHI hopmanHa,

4T0 cooTBeTCTBYeT 2%, 4%, 8% pactBopam Qopmanbaeruga. B kadectBe pacTBOpuTENs

YIOTPEOISIOT BOJOIIPOBOIHYIO BOAY MU (PU3UOIOTUYECKHI PacTBOP.

dopmanuH OBICTPO MPOHUKAET B TKAHU M Xopolo ux (ukcupyer. B reuenne 24—48 g

KYCOUKH YIUIOTHAKOTCA W W3 HUX MOXXHO J€JaThb CPE3bl U Ha 3aMOpPaXHUBArOIIEM MHKPOTOMC.



bonbmuM 1ocTOMHCTBOM (opManvHa SBISETCS BO3MOKHOCTH COXPAaHSITh B HEM KYCOYKH
rogamu. Ecnu OT JUIMTENBbHOTO XpaHEHWs Marepuaj CTaj HW3JIMIIHE IUIOTHBIM, €r0 MOXHO
cvaruute B 10% pacTtBope JMMOHHOW KUCIOTHL. OJHAKO MpH JIMTEIbHOM XPAaHEHUU B
dopmanuHe B Marepuaie MOryT oOpa30oBaThCs TEMHO-KOPUYHEBBIE TpaHyjbl, KOTOpbIE
MCKaXXalOT THCTOJIOTMYECKYIO0 KapTHHY. DTOT0 MOXHO H30exkaTb, MPOMbIBas (UKCUPOBAHHBIN
MatepHai OOJBIINM KOJIMYECTBOM BOJIBL.

dopManH MOXET MMETh OUYEHb KUCIYyI0 peakuuio. s Helrpamuzanuu GopmanuH
HAJIMBAIOT B TEMHYIO O0aHKy, Ha JHO KOTOpPOM HAacChIMalT MOPOIIKOOOpa3HBIH Mel
(yrnexucneii kanpiuii — CaCO3z) unn marnesuto (Ha 1 1 dopmanuna 100 r mena unwm
maraesun). Conepkumoe cocyna B30anThBalOT. Uepes cyTku (OpMaIHH OOBIYHO HMEET
HEWTpanbHyl0 peaknuioo. [lepuonuuecku CTeneHb HEHTpanu3amuu (GopMannHa CleayeT
MIPOBEPATH UHJIUKATOPHOI Oymaroii.

s npurorosnenus 10% (4%) nelitpansHoro dopmanuna Kk 10mn 40% nHeTpanbHOTO

dbopmaniaa npuiarBaoT 90 MII. TPOTOYHOU BOJIBI.

Amunoewiit cnupm (Hmanon) — Uil pUKcaUu ynoTpeOssiIoT Kak aOCOIOTHBIN, Tak U
95% cnupt. AGCONIOTHBIN CIUPT MeHbIIe nedopMupyeT kieTku. [lo cpaBHeHHIo ¢ popmanrnHomM
STUJIOBBINA CIUPT ciabee MPOHUKAET B TKaHU, TO3TOMY KYCOUYKH CJeayeT OpaTh He Toume 3 — 5
MM. [IponomkuTenbHOCTh (UKCAIMM — OT HECKONBKHX 4YacoB 10 1 cytok. B 95% crmpte
BO3MOYHO JJTUTENIbHOE XpaHEHUE 0OBEKTOB M MOCIIe OKOHYAHMsI (PUKCAIlMK, HO C ATOH LETbI0 UX
ayuie nepeHectd B 80% cnupt. Peixible, OTeuHble, CIM3UCTONEPE-POXKICHHBIE TKAHU B CIIUPTE
CHIJIBHO CMOPIIHUBAIOTCSI.

CrnupTroBas gukcanus ynotpeOisieTcs Ipy UCCIeI0BaHUM JKeJe3a, OakTepuid, TIINKOreHa,
okpacke no Huccmro. Ee moiaoXuTeabHbIM Ka4eCTBOM SBIISIETCS CIIOCOOHOCTh OJHOBPEMEHHOIO
00€3BOXKMBaHUS OOBEKTOB, COKpallarolias JTal 3ajJuBKM B LEUIOWAWH WM MapaduH.
CrimproBasi (puKcaIysi IO3BOJISIET pe3aTh TKaHb U Ha 3aMOPAXHBAIOIIEM MUKpoToMe. J1Jist 3Toro
KYCOYKHM OTMBIBAIOT OT CIIUPTA B MPOTOYHOM BOJE B TeueHue 3—6 4u. I[IpombIBaHME TPOBOIAT B
HMIMPOKO-TOPAON OaHKe, 3aBsizaB ee ropio Mapieil. OTMbITBIE OT cIUpTa KyCOukd (Kpome

KYCOYKOB JICTKUX U )KHpOBOﬁ TKaHI/I) TOHYT B BOJC.

Auemon WCTIONB3YIOT B KayecTBE OBICTPOTO (hUKCaTOpa, eCiu TPeOyeTcs HEOTIIONKHOE
UCCIIeIOBaHKe, a 3aMOPAKUBAIOIINN MUKPOTOM HMCIIOJIB30BaTh HE MPEACTABISAETCS BO3MOXKHBIM.
AUETOH CHJIBHO CMOpUIMBAaeT TKaHU. [[ng ¢ukcanmm OepyT MajeHbKHE KyCOUKH (2Xx3 MMm).
@uKcalMilo MPOBOIAT B TEUYEHHUE 2—3 4 B JBYX MNOpUUAX aimeToHa. [IpuromeH ToJbko

00€3BOKEHHBIN, MPO3pPavHbIN, OCCIIBETHBIN allCTOH.



Caoxubie ¢puxkcaropbl. K HUM OTHOCATCA CMECH, COCTOSIIUE U3 HECKOJIbKHX
(buKCHPYIOMUX BEUIECTB: popmanunosvie cmecu (bakepa, Jlunnu, Ceppa u op.), nukpunogwle

durxcamopwt (bysna, Kanopa u op.), xpomoeuvie, cyiemosvie, ocmueswie u op.

Hlenkep-ghopmon sinsieTcst Xopouen GUKCUPYIOIIEH CMEChHIO.

IIpuroroBieHue:

1. B otrnensHOI nocyae roToBsT kujakoctb Miosiepa (B 100 M1 qucTUIIMPOBAHHOM BOJIBI
pPacTBOPSIOT IIPU HarpeBaHuu 2,5 r kanus ouxpomata u 1 r HaTpus cynabdara);
2. K 100 mn sxxunkoctr Mrosuiepa no6asistor S r cynemsl 1 10 Mt opmaninna.
[TpomomxutensHOCTh (hukcaruu He Oonee 6 4. IIpombiBka B mpoTtoyHoi Bojge — 24 4. s
yAaJIeHUs U3 KYCOYKOB CyJieMbl ux neperocar B 70% crupt, conepxammii 10% HacToiiky oxa,
WM CIIMPTOBBIM HoJIKaNMMeBbId pacTBop (2 T Homa u 3 T kanus Homuaa pactBopsitoT B 100 M
CrupTa 10 MOJyuyeHHus LBeTa kpenkoro 4as). Eciu udepe3 24 4 mocrie omycKaHUs KyCOYKOB
pacTBop 00ECUBETHTCSA, WX IEPEHOCIT B HOBYIO MOPIHMIO HOIMPOBAHHOTO CIHPTa O TOTO
MOMEHTAa, [1I0Ka pacTBOpP HE MEpPECTaHET U3MEHATh LBET. JTO Hauboiyiee NMPUTOAHBINA (PUKCATOP
JUIsL TeMaTOJIOTHUECKUX MCCIeOBAaHUM, €ClIM B JallbHEHIIeM Jig OKpPAIUBaHUS CPE30B HIIU
Ma3KOB TOJB3YIOTCS a3yp-’03MHOM, Kpackoii PomanoBckoro— I'mm3bl. @ukcatop mAaer
XOpOILLIUE Pe3yNbTaThl MPU HUTOJOTUYECKUX UCCIIEOBAHUSIX.
Kuokocmov byyna - wnambosiee dyacto ymnorpeOisemsiii ¢duxcatop. Heobxommmo
TOTOBHUTbH HEMOCPEICTBEHHO NEpe]] YHOTPEeOIEHUEM.

IIpuroroBienue:

[MuxpuHOBas kucnoTa - 15 MI1 (HACHIIIIEHHBIN PacTBOP);

dopmanud (40%) - 5 mi;

Jlenanas ykcycHas KAciIoTa - 1 MiI.

HacpieHHbI pacTBOp MUKPUHOBOM KHCIOTHI JTOJKEH OBITh 3apaHee MPUTOTOBJIEH.
st aToro tpedyeTcst pacTBOpUTH 24 T. CyXOW MUKPUHOBOM KHCIOTHI (B3pbiBoomacHa!) B 1 1
ropsiuei BOJIBI.

MunumManbHoe BpeMms  GuKcanMu  KHIKOCTbio bysna 4-24  uaca. bonee
IPOIOJDKUTEBHBIN CPOK QUKcanuu yiaydmaeT pe3yiabTarsl. [locne pukcanum matepuan
NepeHecTH nociaeaoBaTeabHo B Tpu nopuuu 70° cnupra u ganee o6e3Boauth. (IIpombiBka
B BoJe Oecrojie3Ha, TaKk KaK MUKPUHOBAas KHUCIOTAa B HEH IUIOXO pacTBOpsieTCs.) 3alluBaeTcs
MaTepual rnocie ¢pukcanuu B )xkuakocTu bysna B napadun. Xuakocts bysna pexomennyercs
JUISlL UCCIIEJOBAaHMM COEAMHUTEIBHOW W MBIIIEYHOM TKaHEH, a TaKkkKe Uil INPUTOTOBIICHUS

0030pHBIX MpEnapaToB.
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Kuokocmv  Kapunya. T0TOBUTH €ro HEOOXOIMMO HEMOCPEICTBEHHO TEpe]
ynotpebiieHneM, Tak Kak xsopodopm ObIcTpo ucnapsiercs. [IpurotoButs pukcarop.

Cocras:

AOcomroTHBIH 3TaHoI — 60 MIT;

Xmopodopm - 30 mu;

Jlensinas ykcycHas kuciota - 10 mut.

dukcarus 10cTUTaeTcst O4eHb ObICTpO: OT 10 MUHYT 110 3 - 4 yacoB. OJIHAKO XPAHUTH
MaTepuas B 3TOM KUIKOCTH HEINb3s, TAK KaK 3TO BEAECT K 3HAYUTEIBHOMY CMOPIIMBAHUIO
oobekra. [locne gukcauun mMarepuan cpasy ke MOMEIIAIOT B a0COJIOTHBIM CUPT. DTOT
duKcaTop naeT OYEHb XOPOIIHME Pe3yIbTAaThl MPU HCCICAOBAHHHU SIAEp, HE3aMEHUM IIpHU

HCCJIICOJOBAaHUU HYKJICMHOBBIX KUCJIOT, 6€JIKOB, TJIMKOIrCHa.

3ananue

1. TIpuroTroBbTE COTJIACHO MPOMHUCAM (PUKCUPYIOLIUE KUKOCTH:

1.1. 10% pactBop dhopmanuHa;

1.2.  >TunoBwIA cupT Mg PUKCAIUN;
1.3. cmech bysHa;

14. cmecs Kapnya.

2. TlpousBemmre 3200 U BCKPBITHE TA00OPATOPHOTO JKUBOTHOTO (KPBHICHI);

3. 111 TMCTOJIOTMYECKOr0 UCCIeI0BaHUs BO3bMUTE HEOObIINE KYyCOUKH OpraHoB (JummHa 10-15
MM, mwmpuHa 5-10 MM, TommmHa 3-4 MM), TpPH 3TOM HCIOJB3YHTE OYEHb OCTpHIC
MHCTPYMEHTHI (OpUTBBI, CKAJIbIIENU, MAJIbI€ HOKHULIBI).

4. K xaxIoMy KyCOUYKy OpraHa MpHJIOKHTE dTHKETKY ¢ YKa3aHHEM KoJia )KHBOTHOTO U OpraHa.
Bce nanHble 3aHecUTE B KypHaI.

5. 3aduxcupoBarb:

5.1.8 10% QopmannHe - CTEHKY KenyJiKa, KycoueK MOYKH, HaJlIOYEUHHKa,
5.2.8B 95% 3THUIIOBOM CIIUPTE — TICUCHD;
5.3.B cmecu bysHa — kycouek roHajpl, sS3bIKa, KUIIKH, TPaXxeu, TUMYCa;

5.4.8B cmecu KopHya - CTEHKY MOYEBOTO My3bIpsi, KyCOU€K MeYeHHU, MaTKH,
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3AHSTHE Ne2
IMPOBOJAKA MATEPUAJIA: OBE3BOKUBAHUE, ITPOITUTKA B IIAPA®UHE

IEJIb: OcBoenne MeT010B 00€3B0KUBAHUS MaTepUAaJIa.

TeopeTnyeckne BONPOCHI, NOAJIEKAIINE PACCMOTPEHUIQ

1. CymHocTh M 3Tambl IPOBOJAKH (UKCHUPOBAHHOTO MaTepHaja yepe3 00e3BOKMBAIOIINE
cpezpl.

2. 3anuBKa B YIUIOTHSIOILLYIO CpEAy.

MeToanka npoBoakH GUKCHPOBAHHOI0 MaTepHaJia yepe3 00e3BOKUBAIOLIUE CPe/bl
JIJ1si IPUTOTOBIICHHSI TOHKUX TUCTOJIOTUYECKUX CPE30B OOBEKTHI YIIOTHSIOT C TIOMOIIBIO
3aMOpO3KHM WM 3IMBKH B napadun. Ho napaduH B Boje HEe pacTBOPSAETCS, MOITOMY KYCOUKH
TKaH! HeoOxomumo  o6e3BoauTh. Ilpu pabore c

($uKcupoBaHHON IIPEABAPUTEIILHO

3aMOpPAXXKUBAOIIUM MUKPOTOMOM HGO6XOIII/IMOCTI/I B 00€3BO’KMBAHMH HET.

Ilpomwbiexka Matepuana mnepej ero AajabHeWeil oOpaboTKON MPOU3BOAUTCS HE BCET/A.
Ecnu nocne gukcanuu GopMaanHOM TKaHb ClIeyeT NpoMbIBaTh 12-24 4, To nocie Gukcanuu B
bysne HeoOXoIMMOCTh B MPOMBIBKE OTHaAaer. Eciu ucnonap3oBaTh COMPTOBBIE (PUKCATOPHI, TO

HAYWHATh MPOBOAKY CJICAYCT CO CIIUPTA CJ'ICI[YI-OH_ICI\/‘I 110 KPCIIOCTH KOHICHTPAallHH.

Ilpoeooka.
Jlia 00e3BOKMBaHUS CIIy>)KUT Habop (wim Oarapesi) cIUpTOB (3TUIIOBBIN, peXe Apyrue
CIMPTHI) MOBBILIAIONIEICS KOHIIEHTPALINH.

[Ipurorosnenue OOBIYHO HCXOIHBIM IS

CIUPTOB  Pa3IU4YHOM KOHLEHTpalUU.
MIPUTOTOBIICHHUS CIUPTOB PA3IMYHON KOHIICHTpAUHU CITyXHUT 95° criupr.
[IpakTyecku nA7s TPUTOTOBJICHMS CHHMPTAa HEOOXOAMMOW KpErnocTH U B HYXHOM

KOJIMYCCTBC MOXKHO ITOJIB30BaThCA CJ'ICI[yIOIJ.[Cf/'I Ta6J'IPIL[eI>i 2.

Tabmuna 2

s nonydenns HyXHO B3Th MAJUTMIIUTPOB

100 wmu criupTa 95° 90° 80° 70°

H20 H20 H20 H20
cnupra cnupTa cnupra cnupra

40° 42 58 44 56 50 50 57 43
45° 47 53 50 50 56 44 64 36
50° 52 43 56 44 63 37 71 29
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60° 63 37 67 33 75 25 86 14
70° 73 27 78 22 88 12 - -
80° 83 17 89 11 - - - -
90° 94 6 - - - - - -

MHorna MOXXHO IIOJb30BATBCS W JPYTUM pPacyeToM: OpaTh CTONBKO MUJUTMIIUTPOB
CIMPTa, KaKOW KPENOCTH KeJIaTelbHO MMETh CIUPT, U K HEMY J0JIMBaTh TaKO€ KOJIMYECTBO
BOJIbI, YTOOBI CyMMa €ro C KOJMYECTBOM B3STOrO CHHpTa JAaBaia HU(PY KPEMOCTH MCXOIHOTO
cnupta. Hanpumep, ucxoansiii cimpt 95°, sxenarensHo nomyuuts 50°. s storo Gepyr 50 mi
95° cniupra u 106aBIAOT BOALI 10 95 Mi, T. €. 46 M. He3HaunTeIbHONW HETOYHOCTHIO MOYKHO
peHeOpeyb.

B kauecTBe McX0qHOr0 MaTepuaia Jyisl OJIy4eHUs: aOCOIIOTHOIO CIMPTA TAKKE CIIYKUT
95° stunoBeiid ciupt. OTHUMas U3 Hero 4% BOJIBI, MOIYYAIOT a0COMIOTHBIA ciupT. OH J0KEH
IPEACTaBIATh OO0 OECLBETHYIO KHUIKOCTb, TOYTH HE UMEIOLIYIO 3araxa («CHUPTHOW 3amax»
Hojy4aercss npu pazbaBiieHMM BoJoi). OTHATHE BOJBI OT CHUpPTAa OCHOBAHO Ha CBS3bIBAHUU
HocJeAHEeW BEIIeCTBaMU, JKaJHO MOMIOMAIUMU Boay. Haubosee mnpurogHsiM B 3TOM
OTHOIICHHH SIBIISICTCSI 00€3BOKCHHBIN MEIHBII KYITOPOC.

Jns oGe3BokuBaHus 95° cnmpra ynorpeOussercss Oenblii MOPOIIOK MPOKAJIEHHOTO
MeZHOro Kyrnopoca. B OyTbulKy ¢ xopormio nputepToit npoOkoit HanusatoT 100 mu uimu 200 M
95° crimpTa. B 3TO KOMYECTBO CITUPTA BBICHITAIOT COOTBETCTBEHHO 10 mimm 20 r 00€3BOKEHHOTO
MeAHOro Kymnopoca. B Teuenume 1—2 nHell OyThUIKY 4acTO PHEPIMYHO BCTPSAXHUBAIOT. benblit
[[BET MOPOLIKA MPOKAJIEHHOI0 KY[opoca MepexouT B roayooi. OfHaKo MU 3TOM CBSI3bIBAETCS
HE BCs BOJa CIIUPTA, U CIMPT U3 MEPBOH OYTHIIKM OCTOPOKHO CIMBAIOT B JPYTyI0 OYTBUIKY C
0eIbIM TOPOIIKOM HMPOKAJIEHHOI'0 MEIHOT0 KyNopoca M MPOAOJDKAIOT SHEPIMYHO BCTPAXHUBATS.
Ecnu nmopomiok MeaHOro Kymopoca ciierka MOCHHEET, TO CIHPT OCTOPOKHO CIIMBAIOT B TPETHIO
OYTBUIKY C HOBBIM IOPOILIKOM IMPOKAJIEHHOI0 MeAHOro Kymopoca. Ha qHe OyThUIKM, HaKOHEL,
Oyzer ocenaTh He CHHEIOUIMIA OoJiee MOPOIIOK MPOKAJIEHHOTO MEAHOTO KyIopoca, a HaJl CI0eM
OyzaeT oTcTauBaThCs MPO3PAYHBIH, ykKe 00€3BOKEHHBIN CITUPT. AOCONIOTHBINA CIIUPT OCTOPOKHO
CIIMBAIOT WK QUIBTPYIOT B YUCTYIO CYXYIO OYTBUIKY M 3aKYIIOPUBAIOT €€ PE3MHOBOM MPOOKOIA.

Xopomre pe3ynbTaThl JaéT MCIONb30BaHHE BMecTO abcomorroro crmpra 95° crmpra.
[Tpu 3TOM KauecTBO TMCTOJIOTMYECKOTO MaTepHrajja He CTaHOBHUTCS XYXKe.

Marepuan 00e3BOKMBAIOT B YMCTO BBIMBITBIX M BBICYIIEHHBIX OaHKax C MPUTEPTHIMU
npoOkamu, aydiie Bcero eMkocThio 1000 M. B 2Tu GaHKM HaNMMBAIOT CHUPTHI ONPEACIICHHON
KPETIOCTH C TAKUM PacYeTOM, YTOOBI YPOBEHB UX OBLI BBIIIE OOBEKTA MO KpailHel mepe Ha 1—2

CM.
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Bonbpiioe 3Ha4YeHWE IS MONYYCHUS XOPOIIMX MHUKPOCKOIMMYECKUX MPErapaToB MMEET
IIOCTEIIEHHOCTh 00e3BOoKMBaHUs. UeM HexxHee 0OBEKT U YeM OOJIbIIE OMACHOCTL €r0 CXKaTHUS U
CMOpIIMBAHKS, TEM IOCTCIIEHHEE HAJ0 TOBBIINIATH KPEMOCTh crnupTa. Hemb3st cpasy mocie
IIPOMBIBKH TIOMeIIaTh MaTeprai B 95° CupT, HO €CIIM MPOMBIBKA IMPOM3BOIMIACH CIIUPTOM, TO
00€3BOYKMBAaHNE HAYMHAIOT CO CITUPTA 00Jiee BHICOKOM KOHIICHTPALIHH.

Matepran HeOONBIIMMH KyCOYKaMH TOMIMUHOM oT 1—1,5 MM g0 1—2 com

MOCJICAOBATCIIbHO NICPCHOCAT W3 CIIMPTAa B CIHUPT. BDGMSI HDCGBIBEIHI/ISI Marépuajia B CIIMPTax

Pa3IMYHO U pa3HBIX TKaHEH, OHO 3aBHCHUT OT pa3MEpOB 00BEKTa M MOJKET COCTABJIATE OT 1—2

HaCoB s OY€Hb MAJICHBKHX 00BEKTOB H Jo 1—2 cyrok jisd 00BEKTOB TOJIIMHON 2 CM.

[Tockonpky nosHOE 00€3BOKMBAHNE — BaXKHEHIlIEe YCIOBHUE YCIEIIHON 3aJIMBKH, TO MaTepuall,
KaK MPaBUJIO, BBIIEPKUBAIOT B KAXKJIOM CIIUPTE HE MEHee 24 4acoB.

IIpu nepexyaabplBaHMM MaTepuana M3 cjaaboro cnupra B CHUPT Oosee BBICOKOM
KOHIIGHTPAallMM KYCOUKHM HaJ0 TIIATEIbHO OCYHIMTh (UIBTPOBaIbHOM Oymaroil. 310
NpeOTBpalIaeT OBICTPOE CHMKEHHE KPEMOCTH KaXJO0TO Mociemykoniero cnupra. CoupTel He
CJIEZyeT CIMIIKOM JIOJITO TIOBTOPHO YHOTPEONATh, TaK KaK OHU 3arps3HSIOTCS BEIECTBAMH,
U3BJICKAeMbIMHM M3 Marepuana, ocoO0eHHO kHupoM. CHupTel HE JOIKHBI ObITh MyTHBIMHU. [[ns
IPOBEPKU CTENEHU HACBILIEHHOCTU CIMPTOB >KUPAMU HYXKHO CMEIIaTh HEOOJIbIIOE KOJIMYECTBO
cnuprta U3 0arapeu ¢ BOJAOW U, €CIIM MOSBUTCS Oenas rycras MyTh (3MYJIbCHS), JaHHBIN CHHUPT
HE00X0JUMO 3aMEHUTH HOBBIM.

ITocne ynaneHus Boabl B cMpTax 00BEKT MEPEHOCUTCS B XJIOPO(OPM € LIENbIO YAATICHUs
CrMpTa.

B xonmopodopm-napaduHe TkaHb MPONMUTHIBAETCA mapaduHOM, a B PaCIUIaBICHHOM
napadune (I u ll) u3 odwvekra ynansercs xyuopodopmM. BeinepxkuBaHue KycoukoB B mnapaduHe
CBSI3aHO C HEOOXOMMOCTBIO OCBOOOIUTH OOBEKTHI OT XJI0podhopMa.

Hixe IMPUBOAUTCA CXEMa ITPOBOJKH ITOCJIC CI)OpMaJ'II/IHa AJIs1 MCJIKUX KYCOYKOB.

Cxema npoBoaku nocjie pukcanuu B popmajinHe:
40% sTanon — 2 yaca (10 24 4yacoB)
50% atanon — 2 gaca (10 24 4acoB)
60% stanon — 2 gaca (10 24 yacoB)
70% aTanou - 2 yaca (10 24 yacoB)
80% stanon - 2 yaca (10 24 4acoB)
95% stanomn - 2 yaca (10 24 4acoB)

100%(1) sranoux - 2 yaca (;10 24 4acoB)

© N o o~ w NP

100%(I1) aTanoxn - 2 yaca (10 24 yacoB)
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9. Xmopodopm | — 30 munyT

10.  Xumopodopwm Il - 30 munyT

11.  Xuopodopm + napadusn (B Tepmocrate npu 37°C) - 30 Munyt
12.  Ilapadwun I (B Tepmoctare npu 56°C) -30 MuHYT

13.  Ilapadwun Il (B repmoctate ipu 56°C) - 30 MUHYT

Cxema MPOBOJAKH I10CJI€ (])mccalmn B CMECH Byaﬂa:

1. 70% sTanoin - 24 4. u Oonee

2. 80% - 24 u.

3. 95% - 24 4.

4. 100%(1)-244.

5. 100%(11) - 24u.

6. Xmopodopm | - 3 4.

1. Xnopodopm Il - 3 4.

8. Xnopodopm + napadun (B repmoctare npu 37°C) - 12-24 4.
9. [Tapadun | (B TepmocTare nipu 56°C) -14.

10.  TIlIapaduwun Il (B Tepmoctare npu 56°C) 30-40 mMuH.

TpaauuMOHHO MPOBOJKY OCYIIECTBISIIN IYTEM MOCJIEI0BATEIBLHOIO MOTPYKEHUS TKAaHU
B PacTBOPHI KCWJIONA M ATHJIOBOTO CIUPTA, OJHAKO TaKOM METOJl MMEET PAJl CYIIECTBEHHBIX
HEJOCTaTKOB: TPYIOEMKOCTh, JIUTEIBHOCTh (0 YETHIPEX CYTOK), HCIApEHHE pPEarceHTOB B
BO3/lyX Jlaboparopur (4To HEOE30MacHO ISl COTPYAHHMKOB J1abOpaTOpuu, TaK KaK KCHIIOJBI
00pa3yioT B3PBIBOOMACHBIC ITAPOBO3AYIIHBIE CMECH, BBI3BIBAIOT OCTPHIE W XPOHUYECKUE
MOpaXCHHs] KPOBETBOPHBIX OPraHOB, MpPH KOHTAKTE C KOXEeW — JIePMATHUTHI), a TaKke
HeCTaOUIIbHOE KayecTBO MOMy4yaeMOi TKaHU, 3aBUCSIIEE OT YEIOBEYECKOTO (akTopa, a UMEHHO
nercTBuil JabopanTta. [lms pemieHus mpoOsieM Takoro pojia JabopaTOPUU  HCTOIB3YIOT
AJIBTCPHATUBHBIC PCArc¢HTbI, TaKUC KaK U3O0IIPOIIaHOJI, HBHﬂIOIHHﬁCH HETOKCHUYHBIM, a TaKXeE
anmaparbl — TUCTOIPOLIeCCOPhl (pHc. 1), MMEroIue 3aKPHITHI KOHTYP M TaKUM 00pa3oM He
JOTTYCKAIOIUe HUCMIapeHuii B BO3AyX JiabopaTopuu. [lyrem MCHonb30BaHUS THCTOMPOILIECCOPOB
TAaKXXE MOXXHO 3HAYUTCIIbHO YMCHBIINUTh BPEMA MMPOBOAKH IO CPABHECHUIO C pPYUYHBIM METOJ0OM 3a

CYeT NPUMEHEHHUS BaKyyM-UHPUIbTPAIIMIOHHON U MUKPOBOJHOBOW METOTUK.
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Puc. 1. I'ucrompoueccop kapycensHoro tuna Microm STP 120

3ananue

1

2
3.
4

[IpUroToBUTH COUPTHI COOTBETCTBYIOLINX KOHIEHTPALIUH.
IIpoBectu 3TUKETHPOBaHKE 3a(PUKCUPOBAHHOIO MaTepHaa.
ITo mponycu NpOBOJKHU 10BECTU OOBEKTHI 10 XJI0opodopM-napadpuHa.

OdopMuts pe3yabTaThl padOTEHI.

3AHSATHUE Ne3

3AJIMBKA TNHCTOJIOI'MYECKOI'O MATEPUAJIA B 3ATBEPJIEBAIOIIUE

CPEJIBI

HEJIb: OcBoenne MeToAa 3aJIMBKH MaTepuaJia B napagus.

TeopeTnyecKkue BONPOCHI, NMO/JIeKAIME PACCMOTPEHNIO

1. 3anuBKa MaTepuraia B HCIIJIOUINH:

1.1.
1.2.

MMPUTOTOBJICHUC PACTBOPOB LCIINIONIHNHA,

METOUKA 3aJIMBKH B I[EJIJIOUIHH;

2. 3aJIMBKa TUCTOJIOTUYSCKOTO MaTepralia B mapaduH:

2.1.
2.2.
2.3.

HOJrOTOBKA NapapuHa;
METO/IMKa 3aJIUBKHU B MapaduH;

HaKJIeUBaHUE apaQUHOBBIX OJIOKOB;

3. 3aJIMBKa B JKEJIATHHY.



3aauBka B 3aTBepaeBawonue cpeabl. [lepevyens cpen.
Mapadun

ITocne 00e3BOKMBaHUA B CIMPTaX MaTepHall YIUIOTHSETCS, OAHAKO CTENEHb IJIOTHOCTU
MaTepuaia He JO0CTaToyHa JUis M3rOTOBJIEHUsA cpe3oB. [loaTomy Ha crenyromeM sTamne
M3TOTOBJICHHS THCTOJIOTMUYECKUX MPErapaToB MPOBOAAT 3aIMBKY MaTepraia B 3aTBEp/IEBaIOIIUE
cpenbl. B kauecTBe 3aTBEpIEBAIOIINX CPEJl UCTIONB3YIOT JKEIaTHH, UEIIOUANH, TapaguH U Jp.

3anuBka B mapaduH - HauOojiee NIMPOKO PACIPOCTPAHEHHBIH METOJ KOHCEpBALUU
MaTepuana U MU3rOTOBJICHUS OJIOKOB aiisi MUKpoTomupoBaHus. [lapadun - cmech mpeaenbHbIX
yrieBoaopoaoB ¢ 20-30 aromamu yriaepoaa. [ 3aiMBKU TPUMEHSIIOT TOMOTMHE3UPOBAHHBIN
napaduH (temreparypa miasiaeHus - 54-56 C). lns nyqmeild pe3ku nobasmisiercs Bock: Ha 100 T
napaduna 3-5 r Bocka.

Iloocomoska napagura. YTo0bI U30aBUTHCS OT Ta30B M MPUMECEH, MmapaduH KUIIATAT C
JTUCTHITMPOBAHHOM BOJOW HECKOJIBKO 4acoB (IIOBTOPUTH HECKOJIBKO pa3). 3aTeM B TepMoOcCTaTre
PasroHsIOT 1Mo ¢pakuusaM: erkoriaskue 54-46°C u tyrormnaskue 56-57°C. ns yaaneHus ra3os
U3 PACIUIaBICHHOTO MapadrHa MOXKHO HCIIOB30BaTh BAKYYMHBIN TEPMOCTAT.

Ilpeumywecmea 3anueku 6 napagun: JloctynHocTb. bbeicTpoTa. B03MOXHOCTH
W3rOTaBIIMBAaTh TOHKHE (M0 2 MKM) cepuifHble cpe3bl. OObeKThl B mMapauHOBBIX OIOKax
XPaHATCS TOJaMH.

Heoocmamku: Cxatue 3anuBaemoro warepuana (Ha 8-20%). HeobxoaumocTs
MOJIBepPraTh TKaHb JEHCTBHUIO BBICOKOU TeMmeparypsl (56-57°C).

B nmnocnenHue gecATHNIETHsT 4YacTo B J1a0OpaTopusX MCIOJB3YIOT COBPEMEHHbIE
TOMOT€HHU3UpPOBaHHbIE MapauHOBBIE cpenbl, Hanmpumep «[ MCTOMHUKC», KOTOPBIH COAEPKUT B
CBOEM COCTaBE HaTypalbHBI BOCK M MoJUMeEpHble N00aBkU. Touka miaBieHus «l'mcTtoMukce»
520,

Jlpyrue 3aTBepaeBaloIme cpeabl

Ilennououn - 3amuBKa PEKOMEHAYETCS JUIsl TPYOHO PEXKYIIUXCA OOBEKTOB
(lekampIIMHUPOBAaHHBIE KOCTH, Yelys, Koxka U Jip.). CepuiiHble cpe3bl TOTOBUTH TPYIHO, METOJ
paboThI JUTUTEIIEH.

Kenamun - 1151 3a7MBKU PHIXJIBIX U JIETKO paclaJaroluXxcs TKaHEW, OArOTaBIMBAEMbIX
JUTSL pE3KH Ha 3aMOPAKUBAIOILIEM MHUKPOTOME.

MeToauka 3a71MBKH B NapauH

OOBexThI U3 cMecH napaduH-xJI0poHopM NEPEeHOCAT B YUCTHIN PAaCTOIICHHBIN MapaduH,

KOTOpBIH JJOJKEH OBITh 3apaHee MPUTOTOBIEH H CTOATh B TEPMOCTATE, YCTAHOBIECHHOM Ha 2-3°

BBIIIE TOUKH TUIABJIeHHs napadura (okono 529).
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[Tocne Toro, kak KyCOYKH MPOOBLIM BO BTOPOM MapaduHE JTOCTATOYHOE BpeMms, OepyT
dopMOUKy, HanMBaOT B Hee ropsuuii mapadun. I[IpoBoauTs MaHUDYISAIMH HAIO OBICTPO U
yeTko. CTaBsT €€ B YallKy, Ha JHE KOTOpOH HaiuTa BoJa (3TO HEOOXOAMMO, YTOOBI Ha JIHE
dopmoukn mnapadpun HemHoro mnoAcTeul). [lamee kycodek mnepeHocaT B ¢dopmouky. Hanmo
BHHUMATEJIbHO KOHTPOJIUPOBATh, YTOOBI OOBEKT HE MOMAJ B IJICHKY MOACTHIBIIEro napaduna. Bo
n30ekaHue MPEeKICBPEMEHHOTO 3acThiBaHMs MapaduHa NMHHLIET W TUTJb IMOAOTPEBAIOT Ha
CIIHPTOBKE.

[Tocne oOpa3oBaHusi HAa MOBEPXHOCTH (POPMOUKH IJIEHKH M3 3aCThIBILIEro napaduna, ee
MEPEHOCT B IITYyOOKYIO YalIKy U CTaBAT Ha 5-10 MUHYT 10J] BOJOIPOBOIHYIO BOJY.

Korna mapadun momHOCTBIO 3aCTBUI, €ro u3BIeKaroT u3 ¢opmouku. [lapadhun momxen
OBITh COBEPUICHHO OJHOPOIHBIM, €CIIM B HEM OOHAPYXHBAIOTCA OEJIOBATHIE YYaCTKH, TO ITO
CBUJICTENHCTBYET O HAIMYUE B HEM MPOMEXKYTOUHOM cpenbl (xiaopodopma). B sTom cinyuyae Hano
MIPOBECTHU TIOBTOPHYIO 3aJTUBKY.

W3 3arBepaeBuiero mapaduHa BBIPE3alOT CKajbledeM OJOKH, OCTaBIISIsI BOKPYT KaxIOH
CTOPOHBI 00BEKTA KaeMKy napadrHa MUPUHON 2 MM.

[TapaduHoBbie OIOKM HAKJIEHBAIOT Ha Mapa@UHOBBIE KOJOAKHM TOW CTOPOHOHM, Ha
KOTOpo#i Oonblie napaduHa. [y 3Toii ey UCroNb3YIOT, HAarpeThlii Ha CIIUPTOBKE IIIMATENb.

CyIecTBYIOT CcrielIialIbHBIC alapaTthl I 3aJJMBKH MaTepraia B mapapuH.

Cmanyusn ona 3anuexku napagunom EC 350-2 (puc. 2), MO3BOISIET MaKCHMAIbHO
YIPOCTUTh U YCKOPUTH Mpolecc (HOpMHUPOBaHMS MapapUHOBOrO OJIOKA, YJIYULIMTh KauyecTBO

HU3TOTOBJIACMOI'O 6J'IOKa, 4TO B CBOKO OUYCPEAb o0JreryaeT U3roTOBIICHUE KAYeCTBEHHOTO cpe3sa.

Puc. 2. Cranmus s 3amuBky napadguaom EC 350-2

CraH1Ms COCTOUT U3 2-X OT/AEIbHBIX KOHCOJIEH.
1. TepMOKOHCOJb C J[03aTOPOM HMEET JiBa OTAENEHUS M1 KacceT U OJIOKOB C
ABTOHOMHBIM KOHTpoJieM Ttemmeparyp B auanazone ot 50 mo 70°C. Ha 3Toil ke KoHCOJIH

HAXOJWTCS J103aTOp, KOTOPBINA MpeACTaBIsieT co0oil pe3epByap s mapaduHa odbeMoMm 5 I,
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MOJ0OTpPEeBacMyi0 pPabodyr0 TOBEPXHOCTh W SUYCHKM IS IIMIIOB, a TaKXE OXJIAKIAIOIIYIO

IUIOLIAJIKY.

2. Oxnaxaaromnas KOHCOJIb - 3TO MOBEPXHOCTh ISl OXJIKICHUS MmapaduHOBBIX OJOKOB,

TeMrepaTypa Ha KOTOPOM MOKET peryJMpoBaThCs B Auara3one ot -5 1o +7°C.

Crannus nns 3anuBku B mapadgud EC 350, ocHamena ¢yHKIuel «mporpaMMupyemMblie

paboune uachl», BKJIKOYas aBTOMAaTUYECKUi crTapT. TemmepaTypa BceX IOBEpPXHOCTEH

HE3aBUCHMO DETYJIHMPYIOTCS, IPOTPaMMHUpPYETCS 10 BpPEMEHH M HHQPOpMaLus O IMapaMmerpax

an6opa OTpaXXacTCsa Ha ) KUAKOKPUCTAJUIMICCKOM JUCILICE.

10.

11.
12.

13.

IMopsinok pa6oThl Ha 3aauBOYHOI cTanuun EC 350-2:

[ToakirounTE CTAHIMIO K CETH.

Ha 3agHux nanensix TepMo- U 0XJaKJaroLIel KOHCOJIEH BKIIIOUNTE BKIIIOYATEIH.
Joxautech xorga mapaduH B pe3epByape Harpeercs A0 3aJaHHON TeMmmepaTypbl U
pacTomnuTcs.

Jisi  3aMMBKM  UCMONB3YHTE METAIMYECKue (OPMBI COOTBETCTBYIOIIETO KYCOYKY
pa3zMepa Uil CaMOCTOSITENIbHO U3TOTOBJIEHHBIE KOPAOIMKHU U3 IUIOTHOW OyMaru.
Hcnonp3yiiTe TOJIBKO TOpSYME€ HMHCTPYMEHTHI (MMHIETHI, MpenapoBalibHbIC WIIIbI,
HOKHUIIBI ), IPEIBAPUTEIHLHO MTOMEIIEHHBIE B [TOI0TPEBaeMbIe sueiiku Ha TepMOKOHCOb.
Kaccery ¢ maTrepuanoM B MoJI0rpeBa€MoM OT/I€JI€ OTKPOMTE, MPOUUTANTE HA BIOKEHHON
B KAacCeTy 3THUKETKE KOAMPOBKY U IEpPEHECUTE KOAHUPOBKY Ha (opMy JUIsl 3aJIUBKU
(kopabiuK).

He pomyckaiite 3acTeiBanusi mapaduHa Ha Kycouke opraHa u oOpa3oBaHHs Ha HEM
napaduHOoBOI MIEHKN!

®opmy A 3aJMBKH YCTAaHOBUTE IO/ OTBEPCTHE MOAAYU ropsyero napadrHa, HAKMUTE
Ha TUIACTUHKY Moauu napaduHa u HanelTe mapaduH B GopMmy.

['opsilurM NMHLIETOM BO3BMHTE KYCOUYEK OpPraHa U3 KacCeTbl M IOMECTUTE €0 B LIEHTP
(bopMBI 17151 3aJIMBKU; €CIIM 3TO KYCOUYEK IMOJIOro opraHa (IUIIEeBO/I, )KeTy 10K, KUILIEYHHUK,
Tpaxel U T.J.), TO €ro HY)KHO PacHoJIOKUTh TakK, YTOOBI B JajbHEHIIEM B Cpe3 MOMaau
Bce 000JIOUKH OpraHa.

[Tepenecure 3amuBOouYHYIO (GOPMY C KYCOUYKOM OpraHa Ha OXJIXIJAIOIIYI0 IUIOIIAIKY,
€CJIM HCIOJIb3YeTCsl MeTaJlInueckas (opma, TO yCTaHOBUTE CBEpXY (HPOPMBI 3aTMBOYHOE
KOJIBIIO.

[TporamnuBaiite napaduH BOKPYT KyCOUKa TOPSYUM MMHUHIIETOM.

[Tocne oOpa3oBaHusi TUIEHKM Ha TOBEPXHOCTH MapaduHa, nepeHecute (opMmy Ha
OXJIQXKTAIOIIYI0 KOHCOJIb.

JloskuTech MOTHOTO 3acThiBaHUs napaduHa B popme.
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3ananue

1. [TpuroroButh GOpMOUKH (KOPAOIMKH) TS 3aJTUBKU OOBEKTA.

2. 3anuTh 00BEKT U TapaduH.

SAHATUE Ned
INPUT'OTOBJIEHUE CPE30B HA MUKPOTOME, KPUOTOME.

HEJIb: OcBoeHne TeXHNKHA U3r0OTOBJIEHNS] MAPpa(PUHOBBIX CPE30B HA POTALMOHHOM

MHKpOTOMe.

TeopernyecKkne BONPOCHI, MOMIEKAIIAE PACCMOTPEHUIO

1. YcTpolicTBO W HpUHOMI PaOOTHl POTALMOHHBIX M CAaHHBIX MHKPOTOMOB.
YCeTpoicTBO M MPUHIIUT PAOOTHI 3aMOPAKUBAIOIIETO0 MUKPOTOMA.

2. Texnuka U3roToBieHUs: napaduHOBBIX cpe3oB. llorpemHocTu, BCTpeyaromuecs
IIPU U3TOTOBJICHUH CPE30B U COCOOBI UX ycTpaHeHus. [loAroToBka mpeaMETHBIX CTEKON IS

MNEpCHOCa Ha HUX CPC30B.

IToaroroBka 3a1MTOr0 MaTepuaia kK padéore
1 Ckanbnenem oOpe3aeTcs JUIIHUN napaduH Ha OJ0Ke, KOTOpOMY NpHaaeTcs Gpopma
PSMOYTOJILHOTO Mapajuiesenunesa.

2. Biioku, HakJIeeHHBIE HA KOJOKH, 3aKPEIUIIIOT B 00BEKTOIEpIKaTEIIe.

MuxporomMsl

HeTaJ'IBHOG HU3YUCHUC KIICTOK U TKaHeu IMPOU3BOAUTCA Ha THCTOJIOIMYCCKHUX CpEe3ax,
HN3TrOTOBJICHHBIX C TIOMOIIBO MUKPOTOMA.

Muxkpotom (ot rped. mikros — Mamblii U tome — pa3pe3aHue, OTCEYeHHUe) — MPUOOP
JUI U3TOTOBJICHHUS THCTOJOTMUYECKUX cpe3oB. Cpeau CyIIECTBYIOIIUMX MOJeNIel MUKPOTOMOB
HanboJiee pacmpoCTpaHEHBl CaHHBIC, pPaJUabHBIE W PpOTalMOHHBIE. OCHOBHBIMU YaCTSIMU
MHUKpOTOMa  SIBIISAIOTCS:  MAacCHMBHas  CTaHWHA  (KOPMyC), TONAMOIIMN  MEXaHWu3M ¢
MUKpPOMETPUYECKIUM BHUHTOM, JepKaTellb 00beKTa (WM CTONHK) U JepiKaTellb MHKPOTOMHOTO
HOJXa.

Cannvte muxpomomel (puc. 3) WCHOJB3YIOT Uil TOJYyYECHHUS CPE30B TKaHEH,

nNpeaBapuTCIIbHO 3aKJIIOYCHHBIX B napa(bHH Win OCIJIOUANWH. OCHOBHBIE YaCTH CaHHOI'O
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MHKPOTOMA: CTaHWHA, MCXaHU3M MHUKPOIIOAA4Yr, MEXAHHU3M I10JbEMA, OO0BEKTHBIE Caja3Ku C

3AKUMOM JI1 TKaHU, CYHIIOPT C HOXKCACPKATCIICM.

Puc. 3. Cannsiii Mukporom MICROM HM 400

B caHHBIX MHUKpOTOMax B BEpXHEHl 4YacTH CTaHUHBI PACHOJIOKEHBI NLTU(OBAHHBIC
IUIOCKOCTH, IO KOTOPBIM CKOJIB3UT MACCHBHBIM IOABWXKHBIA cynmopr. B cymnmopre
3aKperuieH JIepKaTeiab HoXkKa, CHA0KEHHBIH yCTPOMCTBOM, KOTOPOE IO3BOJISIET YCTAHOBUTH HOXK
7100 MOMEePEeYHO K HANIPABIECHUIO €T0 JBIKEHUS (111 3aMOPOKEHHBIX U MapadUHOBBIX CPE30B),
a100 Koco (JUIsl LEeNJIOMJMHOBBIX CPE30B), a TaKXkKe H3MEHSATh Yrojl HakiIoHa Hoxa. Ilpu
OTBEJICHUU HOKa HazaJ J0 OTKa3a BKIJIIOYAETCS IMOJyaBTOMAaTHYECKHH MOAAIOMIMA MEXaHH3M,
MOAHUMAIOIIUN JIepKaTeb 00beKTa (CTOJIMK) Ha 33aJlaHHOE KOJMYECTBO MHKPOHOB. [lepkarens
o0BbeKTa cHaOXaeTcs BUHTAMU, IMO3BOJISIIOIIMMU 3aKPENUTh OJOK B HYXXKHOM TOJIOKEHUU IO
OTHOLLIEHHUIO K TUIOCKOCTU JBUKEHUSA HOXAa. MUKPOMETPUUYECKUI BUHT MOJAIOIIET0 MEXaHHU3Ma
B OOJIBIIMHCTBE COBPEMEHHBIX MOJENEH YCTaHABIMBAETCS B HAKIOHHOM IUIOCKOCTH, HO
BBIIYCKAIOTCSI M MOJEIU C BEPTUKAJIBbHBIM pAacHoOJjiO’)KEHHEM BHUHTA. Pexe B CaHHBIX
MHUKpPOTOMaX HOXX YCTAaHABIIMBAETCS  HEMOJBIDKHO, a 10 NUIM(GOBAHHBIM  IJIOCKOCTSIM
nepeABUraeTcs OObEKT C IepiKaTeNeM.

ITopsinok paGorbl Ha cannoM Mukporome HM 400:

1. TloarorombkTe mpeaMeTHBIC CTEKIA, BEUTOKUTE 10-15 cTEéKOM HA JIOTOK.

2. TloamummTe CTEKIA TPOCTHIM KapaHJamoM (HaHECHTE KOJIUPOBKY ¢ OJIoKa Ha
cTEKIA).

3. TIpoBepswTe, 3aduKcupoBaHa i1 PyKOSTKa MUKPOTOMA.

4. VYcraHoBuTe OJIOK B 3aKUM OJIOKOJAEpXKATeNsl, YCTAHOBUTE 3KHM C OOBEKTOM B
HE00XO0JMMOM IOJIOKEHUU MTyTEM TTOBOPOTA PYKOSTOK.

5. YcTaHOBUTE MUKPOTOMHBIN HOXK B 1143 HOKEJEPKATEIS U 3aKPEIIUTE BUHTAMH.

6. IIpoBepbTe yros HAKIOHA HOXA, OH JOJKEH cocTaBaTh 13-15°,

21



7. C moMoImpi0 MUKPOMETPUYECKOTO BUHTA YCTAaHOBHUTE TOJLIMHY cpe3a Ajs rpy0Ooit
nozapesku (10-20-30-40°).

8. IloaBenute HOX K OyoKy. OTBenuTe PyKOSATKY HOXKA Ha3aja 70 TOIYKA, IPU ITOM
3aa€Tcsl BHICTABJICHHASI TOJIIIMHA Cpe3a, 3aTEM MPUBEIUTE HOXK BIEPE, CAeIalTe Cpes.

9. C nomoisio rpy0oil MOAPE3KU BBIPOBHSITE MOBEPXHOCTh CPe3a, BHIMANTE HA TKaHb
KyCOUKa.

10. ITocne TOro Kak MOBEPXHOCTH Cpe3a BBIPOBHEHA, MEPEBEIUTE MHKPOMETPHUECKHUI
BHHT B ITOJIO’KCHHE JKETAEMOU TOIIMHBI cpe3a (5-7 MKM).

11. IInaBHBIMU NBXKEHUSMU caenaiTe cpe3. He 3a0piBaiiTe OTBOAMTH HOX Hazal /10
TOJIYKA.

12. MUKpPOTOMHO# KHCTBIO WJIM IMPENapoOBAIBHON HIJION NEepeHecuTe cpe3 B EMKOCThH C
Témnoit Bomoit (34-40°), mpu 3TOM cpe3 MOMECTHTE Ha MOBEPXHOCTH BOJIBI CTOPOHOI, KOTOpas
ObL1a oOparieHa Kk HoxXYy (Onectsieit).

13. OueHp OCTOPOKHO paclpaBbTe Cpe3 Ha BOJE MPENapOBAILHBIMU UTJIAMHU.

14. Bo3pMure 3a OOKOBBIE TMOBEPXHOCTH IMOAMHCAHHOE MPEIMETHOE CTEKJIO, OMYCTHUTE
Kpail cTekiia B BOAY U, ITOJIXBATUB CPe3, IOMECTUTE €r0 Ha CTEKJIO.

15. [IpenmeTHOE CTEKJIO CO CpPE30M IMOMECTUTE Ha TEPMOCTOJIMK, MPEIBAPUTEIBHO
HarpeThId 10 37-40°.

16. Jlo>xxaurech, moka napaduH Ha CTEKJIE CO CPE30M PACIUIABHUTCS, CTAHET MPO3PAYHBIM
U B HEM MOSABATCS MEJIKUE My3bIpbKH (0K0J0 20-40 MuUH.).

17. CHuMHTE CTEKJIO CO Cpe3oM C TepMOCTOJMKa. Temepp OHO TOTOBO K

z[enapa(bnﬁmaunn M OKPACKE T'UCTOJOTHUICCKUMU KPACUTCIIAMMU.

Pomayuonnstit mukpomom (puc. 4) uMeeT HENOABMWXKHBIA HOX, TOPU3OHTAIBHO
3aKpeIUIeHHBIN Jle3BUeM BBepX. JlepkaTenb OObEKTa Iepe/BUraeTcsl BBEpX M BHM3 IyTEM
BpalleHusl KoJjieca pyKOM winm MOTOpoM. CrienuanbHbIi MEXaHWU3M BBIABUTAET JEpKaTelb
0o0BeKTa MpHU KaKIOM €ro MOAHSITUM Ha 3aJaHHOE KOJIMYECTBO MHUKpPOHOB. Cpe3bl OJMH 3a
JPYTMM CIOJ3al0T C HOXKAa Ha CHELUAJIBHYIO JIEHTY, IBHXKYIIYIOCS CHHXPOHHO C JEPKaTEIIEM.
OTOT THI MHUKPOTOMOB OCOOCHHO YHOO€H JUIsl MOJIyYeHHsI CEepUHHBIX CPE30B C 3aJUTOrO B
napaduH MaTepuana.

Hazpannble TUIIBI MUKPOTOMOB MO3BOJISIIOT MOJYy4aTh Cpe3bl HE TOHbIIE 1 MK (OOBIYHO
4—15 wmk). [l momydeHust Oojiee TOHKHMX CPe30B, HampuMmep A paboThl C 3JIEKTPOHHBIM
MHUKPOCKOIIOM, CITy’KaT yJIbTPATOMBI U yIbTPAMUKPOTOMBI.

Jis paGoThl CTYAEHTOB Ha 3aHATHUAX B HAIleM BYy3€ HCIOIb3YIOT POTALMOHHBIN

mMexanuueckuii mukporom HM 315 R (puc. 4) npeaHasHaueH i MPOM3BOACTBA CPE30B M3
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MaTrepuaia, 3aIMToro B napaguH. MUKpoToM CHa0XEH CHCTEMON PETpPaKIuu, T.€. CUCTEMOU

OTBCIACHUS HOKA IMPU BO3BPATHOM XOIC, KOTOpAad MO3BOJIACT COXPAHUTD ITOBECPXHOCTH 06pa3ua, a

TaKXe CPOK CIIY>KObI HOXKa WJIM JIe3BUA. MUKPOTOM C PYYHBIM PEXYIIMM XOAOM M CHUCTEMOM

nogadu, UMECTCA BCTpOCHHBIfI JIOTOK IJIA OTpa6OTaHHBIX Cp€30B. TOJ'IH_[I/IHa Imojryqa€Moro cpesa

0,5 - 60 MxM.

M WD

O N o O

10.

11.
12.

13.

Puc. 4. ABromarnueckuii potaiiioHHbli Mukporom HM 315 R

IMopsitok paGoThl HA POTANIMOHHOM MexaHHu4YeckoM Mukporome HM 315 R:
[ToxaroroBere mpeaMeTHBIC CTEKIA, BEUIOKUTE 10-15 cTEKOM HA JIOTOK.
[MoanmummmTe cTéKIa MPOCTHIM KapaHaamoM (HaHECUTE KOAUPOBKY ¢ OJI0Ka Ha CTEKIIA).
[TpoBepsbTe, 3apuKkcupoBaHa 1M pyKOsATKa MUKPOTOMA.
YcranoBute 6710k B OJ10KO/I€pKaTeNb TaK, YTOOBI JJIMHHAS CTOPOHA OJI0Ka pacroaraercs o
TOPU30HTAJIM, TOBEPXHOCTH OJI0Ka MapalijiesibHa JIE3BUI0 HOXa.
YcTaHOBHTE MUKPOTOMHBIN HOXK B JIEPKATEIb HOXKA.
TIpoBepbTe Yrojl HAKJIOHA HOXKA, OH JI0JKEH cocTaBnaTh 13-15°,
[ToasennTe 00K K JE3BUIO HOXKA C IIOMOIIbIO PYKOSTKU Ha JIEBOM CTOPOHE MUKPOTOMA.
C noMo1ibi0 MUKpOMETPHYECKOTO BUHTA YCTAHOBUTE TOJIIIMHY cpe3a Juisi Tpy0oil moape3ku
(10-20-30-40°).
C mnomouipto TpyOOH MOAPE3KHM BBIPOBHSINTE IMOBEPXHOCTh Cpe3a, BBIMIUTE Ha TKaHb
KyCOUKa.
[Tocne TOro Kak MOBEPXHOCTh Cpe3a BHIPOBHEHA, MEPEBEAUTE MUKPOMETPUUYECKHI BUHT B
TIOJIOKEHHUE KEJTaeMON TOJIIUHEI cpe3a (4-5-6 MKM).
[InaBHBIMM JBUKEHUSIMH CIAEJIANTE CPE3.
MHUKPOTOMHOM KHUCTBIO WM IPENAPOBATIBLHON UITION NEPEHECUTE CPe3 B EMKOCTb C TEIUION
BoJ0# (34-40°), mpu 3TOM cpe3 MOMECTHTE Ha MOBEPXHOCTH BOJBI CTOPOHOI, KOTOpas OblIa
oOpareHa K HOXKY (OyiecTsmei).

Od4eHb OCTOPOKHO paclpaBbTe CPE3 HA BOJE MPENAPOBAIILHBIMHU UITIAMH.
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14.

CTCKJIa B BOAY H, IIOAXBATUB CPE3, IOMECTUTE €ro Ha CTCKIIO.

15.
37-40°.

Bosbmute 3a GOKOBBIE MOBEPXHOCTH MOJMUCAHHOE MPEIMETHOE CTEKJIO, OIYCTHTE Kpai

[IpenMeTHOE CTEKIIO CO CPE30M MTOMECTUTE HA TEPMOCTOJIMK, NIPEABAPUTEIBHO HArPETHIM 10

16. Joxaurech, moka napaduH Ha CTEKJIE CO CPE30M PACILIIaBUTCS, CTAHET MPO3PayHbIM U B HEM

HOSIBSATCS. MEJIKHE My3bIpbKH (0K0J10 20-40 MuH.).

17.

OKpaCK€ r'MCTOJIOTHYECCKUMU KPACUTCIIAMU.

CHUMUTE CTEKJIO CO CPE30M C TEPMOCTOJIMKA. Temepb OHO TOTOBO K jAenapaduHU3AUN U

Nsrorosnenue cpe3oB TpeOyeT OT JabopaHTa MacTepcTBa U OOJBIION BBIICPIKKH,

yeuauuBocTd. Cpesbl MOTYT HE MOJy4yaThCsl M3-3a OIIMOOK, JOMYUICHHBIX HA IMPEAbLAYIIMX

JTarax MmoJroToBKM MaTepuaia (Tabauma 3).

Tabnuua 3

Bo3Mo:kHBIE MOTrPEIIHOCTH IPU U3IOTOBJCHUHU CPE30B

[TorpemHocTh

[Iprunna

Ycrpanenue

Cpe3 kporuTcs.

1. TBepapiii mapagux.

2. Huszkas TeMmmeparypa BO3ayXa.
3.MeanenHoe oxjaxjeHue napapuHa
IIPY 3aJIUBKE.

4. BonbIION YroJl HAKJIOHA HOYXKa.

1. Ilepe3anuth MaTepua.

2. Jlplmath Ha TIOBEPXHOCTH
0JI0Ka WJIU MPUCTIOCOOUTD TIOJT
OJIOKOM 3J1. JIAMITOUKY.

3. Ilepe3anuTs.

BBINIAJIACT U3
OKpY>KaroIlel MacChl

napaguHa.

(GopMOUKY Uil 3aJMBKH MPOU3OIILIO
ero OXJIK/ICHHE.

2. 3aiMBKa TPOW3BEICHA XOJOIHBIM
napauHOM.

3.  HenocratouHoe  ycTpaHeHue

CIIMPTA Mepe]T MPOIUTHIBAHUEM.

5. OO6bext mioxo mnponutancs|4. I3MeHUTh yron HakJoHa.
napaduHoMm.
3anuTelid MaTepual 1. TIlpm nepeHoce oObekTa B|l. Biok pacromuTe M 3aJIHUTh

3aHOBO c COOITI0IEHHEM
HpaBI/IJ'I 3aJINBKHU.

2. To xe.

3. Pacronuth U mepeHectu B
MIPOMEXKYTOUHBIE CpEIbl A

YCTPaHEHHMs CIIUPTA.

IT;mockocTs cpesa
HEpOBHAs1, MaTEpPHUaIl HE
PEXKETCA NI PEKETCA

I1JI0XO.

Hep CYIUIOTHCHUC MaTCpuajia Iipu

MPOBOJIKE U (PUKCALINH.

YcrpaHeHrne HEBO3MOKHO.

Cpessbl 3aKkpydnBaroTCs,

1. Mauiblii yroJs1 HakJI0Ha HOXa.

1. I3MeHuTh yron HakJIOHa.
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IPWINNAIOT K 2. Msrkuii napaduH. 2. Ilepe3anuTth B Oojee
MOBEPXHOCTH HOXa, 3. Beicokas TemnepaTypa BO3[yXa.  |TBEpAbIi; MOJIOKUTH OJIOK B
MHYTCSL. KpacCHUTeb.

3. CMeHHTH ITOMEIIEHHE,

OXJIaAUTh HOX.

[TpuxnenBaHue K HOXKY |DJeKTpU3aLus. [TomecTuTh Ha J1€3BHE KAIUIIO
wiu OJI0KY Cpe3oB, BOJbI. [IpIIIaTh HA HOXK U OJIOK.
CMOPILMBAHUE, PA3PHIBEL. Hatupats ne3Bue u 610k

TBEPABIM MapaduHOM.

Cpesbl pa3pbIBaroTCs 1. 3a3yOpuHbI Ha JIE3BHE HOXKA. 1. Touka, npaBka HOa UIIU
VI TOKPBITHI 2. 3arpsi3HeHHbIN napaduH. IIEPEMELICHNE B
0opo3amu. 3. Marepuain mioxo HOXKeJIepKaTee.
JIeKaJIbLIUHUPOBAH. 2. Ilepe3anuthb B YUCTHIN
napaguH.

3. YcTpaHUTh HENb3Sl.

ITmockocth cpesa HenocraTtounoe 06e3B0KHUBaHUE. Pacrnasnenue 6110ka u
HEOHOPO/IHBI. IIPOBOJIKA MaTepHasa yepes3

IMPOMEIKYTOUHBIC CPC3HI.

HawuboJ1ee yacTo BeTpeyaonecs ou0Ky npu padore ¢ MUKPOTOMOM:
* HEBEPHO MOA0OpaH yroJl HaKJIOHa HOXa;
*  HENpPaBUJIBHO 3aKPEIJIeH U MOATOTOBIIEH K pe3Ke OJIOK;
*  pe3KHe JABHKEHMUS,
* HE 3aTOYCH HOX.
MHUKPOTOM ClIeqyeT CcoAepKaTh B YHUCTOTE M PErYISIPHO CMa3biBaTh TPYIIUECS
TIOBEPXHOCTH (HANpaBISIOIIME CTaHWHBI, PEe3b0OBas YacTh MHKPOBUHTA, HANPABIIONIAS H

TPYIIUCCA MMOBECPXHOCTU MCXaHU3MaA HO,I[’bCMa) Ba3CJIMHOBBIM MAacCJIOM.

3amopaxcusarowuii Mukpomom-kpuocmam (puc. 5) cHaOXeH OXJIaKIAIOIICH KaMepou
C 3aMOPaKUBAIOIIUM CTOJIMKOM, Ha KOTOPOM YKPEIUISETCS] UCCIeNyeMblid 00beKT. MUKpPOTOM-
KPUOCTAT HMCIONB3YIOT IS TONy4eHHUsI CPe30B HE(PUKCHPOBAHHON TKAaHM, a TaKXKE B CIydasX,
KOT'J1a HEOOXOMMO M3yYUTh OOBEKT B KOPOTKHH IMPOMEKYTOK BPEMEHH. 3aMOPOKCHHBIE CPE3bI
YacTO UCTONB3YIOT TSI UMMYHOTHCTOXUMHUYECKUX PEAKIUH, MPH 3TOM HEOOXOJAMMO H30eraTh
HArpeBaHUsl cpe3a TKaHHM, MOATOMY JUIsl 3aMOPOXKEHHBIX CPE30B HCIOJIB3YIOT CIEIUAIbHBIE

npeametHele cTékiia ¢ [lonmu-L-TM3MHOBBIM MOKPBITHEM, 00ECIICUHNBAIOLINE XOPOIIYIO aJAre3uio
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cpe30B TkaHel. Hike nmpuBenéH mpuMepHBIid MOPsSA0K pabOThl HA MEKPOTOM-KPUOCTATE, OJTHAKO

IMOoArOTOBKA armapara K pa60Te U TMpoHeCC MH3roTOBJICHUA Ha HEM 3aMOPOKXCHHBIC CPE30B

CJIOHBI, IO3TOMY O3HAKOMbBTECH C MHCTPYKIUEH 110 IPUMEHEHUIO MUKPOTOM-KPHOCTATA.

o b 0w DN

10.

11.

12.
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Puc. 5. Kpuorom HM 550

IHopsinok paGorsl Ha Mukporom-kpuocrate HM 550:
[ToaroroBbTe npeaMeTHbIC CTEKIA, BbUIOKUTE 10-15 cTEKOI Ha JTOTOK.
[ToanmummTe cTEKIa MPOCTHIM KapaHIalioM (HaHeCUTe KOJAUPOBKY ¢ OJIOKa Ha CTEKIIA).
BxutrounTe ceTeBoit BBIKITIOUATEh HA 3aJHEH CTEHKE Mprudopa.
3akpoiiTe MmoJorpeBaeMoe CABMKHOE OKOIIIKO U OXJIAIUTE MPUOop.
B 3aBHCHMOCTH OT yCTaHOBIEHHOW TeMIepaTyphl KaMepbl (paza oXJTaKIeHUS MPOIOTIKACTCS
oT 2 10 3,5 Jacos.
Ha nucnnee BKiItOYEHHOro mnpuOopa MOSIBISIETCA: NPEIBAPUTEIbHBIM BBIOOpP TOJIIUHBI
Cpe30B, TeMIiepaTypa o0pasiia u Kamepsl ¢ (PAKTUIECKUMHU U HOMHUHAJIBHBIMUA 3HAYCHUSIMU,
CHUMBOJI OKHA Il pe3aHHUsl.
Bribepere Ha mucriiee HACTPOIMKY TONIIMHBI cpe3a (CM. MHCTPYKIIHIO), 3aTEM C IMTOMOIIBIO
KHOIOK CO CTpeJKaMu BBEAUTE HEOOXOIMMYIO TONIIMHY Cpe3a WKW TOJIIMHY cpe3a
BBIPABHUBAHMS.
M3MeHEHHbIE 3HaYeHUs TPEACTABIISIIOTCS Ha JUCILIEE.
dakTuveckre 1 HOMUHATbHBIC 3HAUECHUS OXJIAKICHHS KaMephl U 00pasia oToOpakaroTcs Ha
mucrnee B C °,
HaxxmMuTe KHOTIKY /U1l TEMITepaTyphbl KaMephl (CM. HHCTPYKIIUIO), 3aT€M C TIOMOIIHI0 KHOTIOK
CO CTpEJIKaMH BBICTABUTE HYKHYIO TEMIIEPATYpy.
Haxxmute KHOTIKY [Tl TEMIIepaTypbl oOpasiia (CM. HHCTPYKIIHIO), 3aT€M C MIOMOIIBI0 KHOTIOK
CO CTpEJIKaMH BBICTABUTE HYKHYIO TEMIIEPATYpy.

YcraHoBUTE TEMIIBIN MPEMETHBIN CTOJ B OTBEPCTHE HA IJIAHKE OBICTPON 3aMOPO3KH.



13. HanecuTe Ha mpeIMETHBIN CTOJ 3aMOPaKHBAIOIIEE CPEICTBO.
14. Tlonoxkute TKaHb Ha €lIE KUIKOE 3aMOPAKUBAIOIIEE CPEACTBO.
15. Korma cpencTtBo u TKaHb OyayT 3aMOPOXKEHBI, MOXKHO BCTaBUTH MPEAMETHBIA CTON B
neprkaTenb o0pasua u 3aduKCUpPOBaTh €ro TaM.
16. Opuenrauust oOpa3iia OTHOCUTEIBHO IUIOCKOCTH PE3aHHUsl OCYHIECTBIISAETCS C IOMOIIBIO
PYUYKU OpUEHTAIMH (CM. MHCTPYKIIHIO).
17. YcranoBuTe HOX:
e OTBUHTHUTE 38)KMMHBIE BUHTHI Ha 38)KUMHBIX TUIaCTUHAX.
*  OTKUHBTE aHTUPOJUICPHYIO IUIACTHHY BHEPE] C MOMOIIBIO BpAllleHUs 110 YaCOBOW CTpEJIKe
MOBOPOTHOM PYKOSITKH, HAXOMSIIEHCS CIeBa Ha JiepyKaTesie HOXa.
* CraBbTe HOX.
* TlonoxxuTe HA HOXK aHTUPOJUIEPHYIO [JIACTUHY, TOBOPAYUBasi IOBOPOTHYIO PYKOSITKY MPOTUB
YaCOBOM CTPEINKH.
* 3areM NPUTSHUTE 32KUMHBIC BUHTHI U 3a(DUKCUPYHTE HOXK B TOM IOJIOKCHHUHU.
*  OcnabbTe pyKOSITKY 32)KMMa JJISl PEryJIMPOBKH yTJIa HAKJIOHA HOXa.
» IloBepHHTE BEpXHIOIO YacCTh AepkKaTelsi HOXKa TaK, YTOObI MOTYyYUTh HEOOXOIUMBIN
yron Haknona Hoxa (10° u GompIue).
* VYCTaHOBIIEHHBIH Yrojl HakJIOHA HOXKa CUMTHIBACTCS Ha IIKAaJe CIeBa OT JepKaTells
HOXa.
* TloBepHuUTE PyKOSATKY 3aKMMa HaBepX, TAKUM 00pa3oM, YCTAaHOBIEHHBIN YTroJI HAKJIOHA HOXKa
(buKcupyercs B 3Toi HaCTpoHKe.
18. Teneps 0Opaszer MOKHO pe3aTh.
19. Pexxymiee ABIKEHHE MUKPOTOMA CO3JaETCsl B pe3yIbTaTe BPAIICHHsI MAXOBHYKA MO YAaCOBOM
CTpeJIKe.
20. JInst ObICTpOTO WM3MEHEHMsI PACCTOSHUS MEXIYy HOXKOM U O0Opas3loM CYIIECTBYET Tpydas
mojava Jepskaresst o0pasia ¢ MoMOIIbI0 COOTBETCTBYIOIICH KHOMKH (CM. HHCTPYKITHIO).
21. Yoenutech, UYTO Ha JUCIUIeE TPEIBAPUTEIBHO BBHIOPAHO 3HAYCHHWE TOJIIMHBI cpes3a
BBIPABHHUBAHMSI.
22. Tlogaua juis BBIpAaBHUBAHUS OCYIIECTBISCTCS MYyTEM BpAIEHUS MaXOBHYKa IO YaCOBOM
CTpEJIKE.
23. Tlocie BEIpaBHUBAHKS MOXHO HAYMHATH JICJIATh CEPUU CPE30B.
24. C moMOIIBI0 KHOMKU HAa JUCIUIEe BBIOEPHUTE TONIIMHY TOHKHX CPE30B, OTPETYIUpPYHTE
3HauEHUE.
25. CnenaiiTe cpe3bl, TOBOPAYMBasi MAaXOBUUYOK IO YaCOBOM CTPEJIKE.

26. Cpe3sbl IepeHecuTe Ha MpeIMETHBIE CTEKIIA.
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27. ITocne paboOTHI MPOBEIUTE YUCTKY KaMEPhl OT 00PE3KOB, OTTAaWBAaHKE (IOJDKHO BKIIOYATHCS B

ABTOMATHUYECKOM PEXKHUME, CM. HHCTPYKIIHUIO).

IMoaroroBka nmpeaMeTHBIX U MOKPOBHBIX CTEKOJ ISl IPENapaToB

B coBpeMeHHBIX 1a00paTOpUsSX OOBIYHO HCHOJIB3YIOT MPEAMETHBIE CTEKIA XOPOILEro
KauecTBa, He TpeOyIre AOMOIHUTEIBHON 00paboTku. OHAKO MHOTIA TIPUXOTUTCS padoTaTh
U c Ooylee MPOCTHIMU JCHIEBBIMU CTEKIAMH, KOTOPBIC IMEpell HCIOJIb30BAaHUEM HEOOXOJAMMO
crienMagbHo 00paboTaTh, a WMMEHHO, TINATEJIbHO BBIMBITH M OOE3KHUPUTH M 00paboTaTh
MOBEPXHOCTh CHEIHAIBHBIMU O€IOKCOAEPKAIIMMU CMECSIMH ISl TIPUKIICUBAHUS Cpe30B (Oenok
KYpUHOTO sila, Iia3Ma KpOBH, pacTBOp mnonu-L-nu3unHa). Huke mnpuBeneHa mMeromauka
00pabOTKH TaKUX CTEKOI.

HoBsie mpenMeTHbIe cTEKIIA ClieyeT MPOKUISITUTE B 1% pacTBOpe COJbl, 3aT€M ITPOMBITh
TUCTHITMPOBAHHOM BOJOW, CIa0bIM pacTBOPOM COJSTHOW KHCIOTHI (2,5% p-p) U BHOBb
JTUCTUJUTMPOBAHHOM BOJION. Cmékna, ovieuiue 6 ynompeoneHuu, KUnAmam 6 MolibHOU 600€ U
3amem He MeHee CYMOK 8blOEPHCUBAIOM 6 XPOMO60Il cmecu. Tlocie 3Toro cTékia OTMBIBAIOT B
MPOTOYHOM BOJIE, ONOJACKUBAIOT TUCTHILIIATOM U cymat. CTékiia XpaHsaT B cMecH cnupT-3¢up (1
yacth 95% sTanona + 1 yacte a¢upa).

Mna omoenenus NOKPOBHBLIX CMEKOI OM NPEOMEMHBIX Cledyem UCno1b306amb
cnedywugyro cmecy: 1 yacth OyraHona + 9 dacteil Kcuiojia, TIe CTEKJIA JOJDKHBI OBITh
TEePMETUYHO 3aKPBITHI.

Cocmag xpomoeoit cmecu 0na O4UCHKU CHEKOL:

JuctunupoBannas Boja - 100mi; ouxpomar kamust (KoCr207) - 6r; cepras kuciora (yi.
Bec -1,84)-100mut.

buxpomMar kanus pacTBOPSIOT B BOJIE, MOCJIE€ HYEro B PAacTBOP MPHJIMBAIOT CEPHYIO
KHCTIOTY.

[Tocne MHOTOKpPAaTHOTO HCIOJIB30BAHHS TEMHO-OPAHKEBBIN IIBET CMECH MEHSETCS Ha
TEMHO-3EJIEHBIN; TaKasi CMECh TEPSIET CBOM MOIOIIHUE CBOMCTBA. XPOMOBOM CMECBIO HE CIEAYET
MBITh TIOCYAY, 3arps3HEHHYI0 TMapauHOM, KCHUJIOJIOM W JAPYTUMHU TPOAYKTaMU TEperoHKH
HedTu. [Ipu padore ¢ MoroIIel CMEChIO COOTIOIATE MPENETbHYI0 OCTOPOKHOCTb.

[IpeameTHBIE M TOKPOBHBIE CTEKJIA CUMTAIOT YHUCTHIMH, KOT/Ia KaIjlsl BOJBI PACTEKACTCs
0 WX MTOBEPXHOCTH.

Jis  MapKupoBKH  CTEKON  PEKOMEHIyeTCcs  TONB30BaThCA  KapaHJalloM  Ha
NpUILTH(POBAHHON MOBEPXHOCTU MPEIMETHOTO CTEKIIa; CIEUATbHBIMU YEPHUIAMHU IO CTEKIY;

0OBIYHOM TYIIBIO (ITOCJIe HAHECEHUSI TYILIN Ha CTEKJIO MOJIUCH CIeAYyeT MPOKAIUTh Ha TUIAMEHH ).
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VYao6Hee Bcero MapKMpoBaTh Mpenaparbl MPOCTHIM KapaHIAlIOM Ha 3anuii(OBaHHOM
y4acTKe MPEIMETHOrO CTEKJIA, T.K. 3T HAANMCH YCTOMYMBBI K NEHCTBUIO PA3IMYHBIX CPEI U,
KpOME TOr0, MX MOXKHO JIETKO YIaJUTh pE3UHKOH. MOXHO HCHOJIb30BaTh CIIELUAIbHBIC
YEpHUJIA.

Yepnuna no cmexny:

PactBop A. 1t ¢pykcrHa OCHOBHOTO pacTepeTh B CTYIKE ¢ 15 M1 3TaHOa.

PactBop B. K 2 rp Tanuna 106aButh 15M11 BOABI ¥ HATPETh 10 KUIICHUS.

PacTBOpbI cMEIIMBAIOT B paBHBIX 00bEMAX.

IIpuroroB/jieHne U IPUMEHEHHE CMECH JIJIS1 HAKJIEHKHU CPe30B

Cocras: benok - 14, rmunepus - 14, Tumon (peHo) - HECKOIBKO KPYIHUHOK.

Crioco0 IIpUTroTOBJIEHHS U IPUMEHEHUs. TIIAaTeabHO U JIOJITO B30MBATh SMYHBIA OEJIOK 10

OpUOOpETEeHUsT UM KHUJKOH KOHCHCTEHIIMH, - MOC]e Yero NpoQuiIbTpOBaTh Yepe3 CKIa4aThlid
GuIbTp, CMOYEHHBIH NUCTUIUIMPOBAHHON BOJOH (PuiIBTpOBATH Jiydllle B XOJOIUIBHUKE).
CmewmaTth ¢ paBHBIM O0BEMOM XMMMUYECKHM YMCTOTO IiIMIepuHa. {1 KoHcepBaluu cMecu (BO
N30e)KaHUH TTOPYHM) OPOCHTH HECKOJBKO KPYMHHOK THMOua ((peHona). XpaHUTh B MPOXJIATHOM
MecTe B OaHKe ¢ MPUTEPTON MPOOKOI.

Ha tmatenbHo mpoTépToe mocie CMecH CIUpPT-3(GUp IPEeIMETHOE CTEKJIO HAHECTH
CTEKJISTHHOW Majo4ykoil HeOoublylo Karuio Oenka. PaBHOMepHO pactepeTh €€ Mo MOBEPXHOCTU
CTEKJIa YUCTBIM CYXUM MaJiblieM (M30BbITOK CMECH YJIaIUTh) U AAaTh CTEKIY MOJICOXHYTb.

HaxknenBanue cpe3oB Ha CTEKJIO

1 Cpe3bl ¢ MUKPOTOMHOI'O HOXKa IIEPEHOCAT B KAIlJII0 BOJIbI HAa MIPEIMETHOE CTEKIIO.

2. IlpemMeTHOE CTEKJIO TMOJOTPEBAIOT HA HArpeBaTeIbHOM CTOJWKE WM Ha
NJaMEHU CHUPTOBKHU Ul PacIlJIaBICHUS CPE3OB.

3. Crekiio MapKHpyeTCsl ¥ MMOMEIIAeTCs B TEPMOCTAT IS CYIIKH MpH Temnepatype 37°C

Ha 24-48 gacos.

3aganue

1. [TpUroTOBUTH XpOMOBYIO CMECH.

2. [TpUroToBUTH MOKPOBHBIE U MPEAMETHBIE CTEKIIA (OUUCTUTh XPOMOBON CMECHIO).

3. [IpuroToBUTH OEITKOBYIO CMECH TSI HAKJICHKH CPE30B.

4. [ToaroToBUTH O6AOK K pe3Ke U MPUTOTOBUTH NapaUHOBBIE CPESHI.

5. PacnipaBuTh cpe3bl Ha HarpeBaTeNbHOM CTOJHMKE, UCIONb3Ys MpenapoBajbHbIE
UTJIBL.

6. OdopmuTts pe3ynbratbl pabOTHI.
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3AHSATHE NeS
JENNAPA®UHUPOBAHMUE. OBIIIUE METO/AbI OKPAILINBAHUSA
I'MCTOJOI'MYECKUX ITPEITAPATOB: TEMATOKCUJINH-303UH.

HEJIb: OcBoenue MeT010B Aenapa@uHUPOBAHMS, 00X METO0B OKPAIIIUBAHMS.

TeopernyecKkue BONPOCHI, MO/JIEKALINAE PACCMOTPEHHUIO

1. TlomroroBka mnapauHOBBIX Cpe30B K oOkpammuBaHuio. OOmme MNpUHIMIIBI
okpamuBanus. O0e3BOKMBaHUE M 3aKiloueHue cpe3oB. Kpurepuu kauecTBa HM3TOTOBIEHHBIX
TUCTOJIOTMYECKUX MPENapaToB.

2. T'mcronormueckue KPacHUTEIIH. Krnaccudukanmus. S nepHblie KpPacUTeNn
(reMaTOKCHIIMH, KapMHH, TPU(PEHUITIMETAHOBBIE OCHOBHBIE KPACUTEIN ).

3. T'ucronornueckue kpacurenu. Knaccubukanusa. llutornnazmaTuueckue KpacUTENIU
(2031H, 3pUTPO3UH, MTUKPUHOBAsI KUCIIOTA, METUJIOBBIN CUHUI).

4. Mertoanka OKpacky mapapuHOBBIX CPE30B FTeMATOKCHIIMHOM U 03UHOM.

JU1sl TOCTaHOBKU TMCTOXMMHUYECKON peaklUuy WIM OKPACKU TMCTOJIOIMYECKUX CPE30B U3
NOCIEJHUX CIeAYyeT YJIaduTh 4YacTUIbl 3aTBepiaeBaroliux cpeld. Cpesbl, MONydYeHHBIE U3
napaHuHOBBIX M LEUIOMIMH-TIapaUHOBBIX OJIOKOB, AenapapuHupyroT. JlenapaduHupoBaHue
OCYILIECTBIISIIOT B TMCTOJIOTUYECKUX CTAaKAaHUYMKAX WM CTEKJISHHBIX KIOBETax € IasaMu JJIs
CTEKON € IUIOTHO MNPUTEPTHIMU KpblmikamMu. CreayeT cTporo coOiojaTh MNPOLEAYypY
JenapapMHUPOBAHUS, TaK KaK HEnoaHoe yoajieHue napauua, yeaiououna uiu noaueaxkca

ébl3bleaem apmed)akmbl Mopdmﬂozuueacozo Uid 2ucmoxumuuecKozo xapakmepa.

Cxema nenapa¢puHupoBaHusA:
Kcumon | — 1 mun.

Kcumnomn Il - 1 mun.

95% sTaHon — 1 MHUH.

95% sTanoi - 1 MuH.

Bona nuctunnupoBannas — 1 MuH.

[Tocne kaxa0ro KIoBeTa CTEKJIO MPOMOKATh (PUIBTPOBAIBHON OyMaroi.

OcHoBHbBIE KpaCcuTeJau, NPUMEHACMbIC B TUCTOJOTHYCCKHX U THCTOXHMHUIECCKUX
HCCJICA0OBAHUAX

HeoOxonumo oTnuuaTh kpacky v Kpacumeins.
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[TepBast okpammBaeT KakoOW-THOO OOBEKT B pe3yJbTare YUCTO (PU3MOIOTHYECKOTO
nporecca - nepenaét MaTepuany cBOi 1BeT. Kpacurens ke BCTynmaeT ¢ 0OBEKTOM B CIOMXHBIN
(U3BHKO-XMMHYECKHI TIPOIECC, B KOTOPOM TMPHUCYTCTBYIOT U (PU3UYECKUE M XHUMHYCCKHE
ABlIeHUsA. B KOHEYHOM HTOre pe3yiabTaT OKpAIIUBAaHUSA 3aBUCUT OT COYETAHHUS CBOMNCTB
Kpacutens (pacTBOPUMOCTb, OKHCISI€MOCTb, pa3MEpbl YacTUIl W JAp.) M JKUBOH TKaHU
(MpOHMIIAEMOCTh, CYOMHKPOCKONHUYECKasl IUIOTHOCTh, HAJIWYHE CBOOOJHOW  JHEPTuH,
CIIOCOOHOCTH K PEAKIIHSIM IMPUCOCTUHEHIS, 3aMEIIIEHUS, OKHCIICHUS ¥ BOCCTAHOBIICHUS ).

Kpacutenu npuHsTo pa3nensaTs Ha:

|. CyOGcTanTrBHBIE Il. AxnrexTuBHBIE

1) ocHOBHBIC
2) KHUCIIbIC
3) HeHTpaibHbIE

4) wunguddepentasie (JIaku)

CyOcTaHTHUBHBIC KpPACUTENIU, WA TPsAMBIC, OKPAIIUBAIOT HEMOCPEJACTBEHHO, 03
MpPOTpPaB.

AJITbEKTUBHEBIC (aI[)KeKTI/IBHBIC), HCIIPAMBIC, IIpW OKpallWMBaHUHU 00BEKTAa BHaUaie

OCYIIECTBIISIOT IPOTPABY TKAHH, a 3aTEM B PE3yJIbTaTe COCIUHECHUS MPOTPABHI C KpacUTeIeM
o0pazyeTrcsi KOMIUIEKC (JIaK), MHTEHCUBHO OKPAITUBAIOIINN OOBEKT.

OCHOBHBIC KpacHUTEIH - 3TO COJH Kpacsammx ocHoBaHuil (comepxkatr NH2-rpynny).

I'ucromorndeckue 06p330BaHI/I$I I/136I/IpaTeJ'ILHO OKpallInBAKOTCAA OCHOBHBIMU KPACUTCIISIMH -

0a30(UITHHBL.

Kucnple kpacutenu - cBOOOJHBIE OKpAIICHHBIE KHCIOTHI WM COJH JTHX KHCIOT
(mpucyrctBytoT rpynnsl SO20H u COOH). I'ucronornueckue o6pa3zoBaHusi, OKpaIIUBaOIINECs
KUCJIBIMH KPACUTENSIMU - OKCU(UIBbHBI (alIU10(DUIbHBI).

HelitpanbHble KpacHTENH - COIC00pa3HbIe COSAMHEHHUS KUCIIBIX U OCHOBHBIX KpacUTEIEH.

TkaHu OKpamMBalOTCAd KUCIBIM (aUUIOPMIBHBIA KOMIIOHEHT) U OCHOBHBIM (0a30(UIIbHBIM
KOMIIOHEHT TKaHH) 3JIEMEHTAMH KPaCUTEII.

NunnnddepeHTHbIe KpacUTeIU - HE 00JalaloT CPOACTBOM HU K 0a30(pWIBHBIM, HU K

auuA0(PUIBHBIM THCTOJOTHYECKUM oOpa3oBaHusM. OkxpaminBaHHe TKaHHM OCHOBaHO Ha
CIOCOOHOCTH KpacuUTels pacTBOPATHCA B 3JIEMEHTaX TKaHU JIydlle, ueM B pacTBoputene. Ha
3ToM ocHOBaHo npuMmeHenne Cynana Il u apyrux xpacurenei Ha TUITUABL.

IIpn aHanu3e COCTOSIHMS ONPENEIEHHBIX OPraHOB M TKAaHEH B KauyeCTBE OCHOBHBIX
TUCTOJOTMYECKUX METOJO0B OKpAlIMBaHUs NPUMEHSIOT H03MH-TEMaTOKCHIINH, >KEJIe3HbIH

remaTokcuiauH ['elieHraiiHa, okpammuBaHue 1o BaH ['m3oHy, meronsl Mammopu u ap. dns

31



MIOCTAaHOBKH TMCTOXUMHUYECKUX PEAKLIUN IO BBISBJICHUIO HYKJIEMHOBBIX KUCIIOT, TOJIUCAXapUI0B
U JIMIIAJIOB HCHOJNB3YHOT peakuuto DenbreHa, okpacky KoHro-kpacHeiM, HTHMK-peaknuro,

OKpalllMBaHUEC AJIbHIUAHOBBIM CUHHUM U JP.

OxkpammBanue reMaTOKCHJIMHOM M 303MHOM

Oxpacka reMaTOKCHJIMH M 203WH - HauboJyiee pacrpoCTpaHEHHBI METOJ OKpaIluBaHUS
cpe3oB. B OonbmmHCTBE ciy4yaeB Ui U3YYEHHUS! CTPYKTYPbl HOPMAJIBHOTO MM M3MEHEHHOTO B
pe3yibrare O0JIE3HM OpraHa OIpaHUYMBAIOTCA 3THUM METOJIOM OKpacku. B apyrux ciyvasx,
KOrjJa Iepej UccieloBaTeleM CTOUT CHelManbHas 3ajada, MOJIb3YITCS 0COOBIMH METOIAMH,
OKpalllMBas B TO € BpeMs MapajlIeNIbHO PsAJ CPE30B FEMATOKCUIIMH U SO3HH.

Ora oKpacka SBJISETCS JBOMHOW: T€MAaTOKCUIMH - OCHOBHOM KpacUTENb - OKPAIllMBAET
A1pa KJIETOK, 303UH - KACJIBIA KPAaCUTENb - KPACUT LUTOIIIa3My KJIETOK U B MEHBIIEH CTEIEHH -
pa3iIMuyHble HEKJIETOYHbIE CTPYKTYphbl. ['€eMaTOKCHIMH mpelacTaBiaseT co0O0H 3KCTPakT
JPEBECUHBI KaMIIEIIEBOr0 AEpeBa, IpouspacTarouero B AMepuke. J03UH - UCKYCCTBEHHas
Kpacka.

PacTBOpBI KpacuTeneil 10MKHbI ObITh IPUTOTOBJICHBI 3apaHee.

I'emaTokcuinuH caMm 1o cebe He SBISETCS KpacaluMm BemecTBOM. s Toro 4roObl
NPUTOTOBUTH KpPAacKy, FE€MaTOKCUJIUH IOJIBEPraloT OKHCIEHHUIO, B pE3yJbTaT€ 4YEro OH
npeBpaljaercs B Kpacsliee BEIIeCTBO - reMaTeuH. B COoelMHEHUH ¢ HEKOTOPBIMU COJSMHU
reMaTenH JaeT YETKOE OKpAINBAHUE SATEP.

I'emamoxcunun Ipauxa. HyxHo pactBoputh 2 T rematokcuiauHa B 100 M 95° cnmpra
U K [TOJIyYEHHOMY pacTBOPY J00aBUTH BOJbI AUCTHILIHpoBaHHOM 100 M1, rauneprHa 4MCTOTrO
100 My, kanuAHBIX KBacloB 3 T, JEeASHOW YKCYCHOM KuCIOThl 10 M.

[TpubaBnsATh 3TH BellecTBa HY)XHO B YKa3aHHOW mocliienoBaTeidbHOCTH. KanuiiHbie
KBAaCI[bl JIOJKHBI OBITh XUMHUYECKU YUCTBHIMH. {151 TOro, 4TOOBI MPOU30LLIO MOJHOE OKUCIIEHUE
reMaToKCuianHa (T. €. 4ToOBl 00pa3oBaJiCs TeMaTEWH), MPUTOTOBICHHBIH TaKUM O00pa3oM
pacTBOp JOJKEH He MeHee 15 nHell HaXOAUThCS B CBETJIIOM MeCTe MpH JOCTyIe Bo3ayxa (s
3TOH 1enu 0aHKa ¢ pacCTBOPOM JIOJIKHA OBITh 3aKphITa OYMa)XXHBIM KOJIMAuYKOM WIJIM CIIOKEHHOU
B 2—3 pa3a mapueif). O «co3peBaHHN» PacTBOPAa MOXHO CYIAUTH IO €0 I[BETY: CBETJIO-
KpPacHBIN Cpa3y e IOocJie IPUTOTOBJIEHUS, OH CTAHOBUTCA TEMHO - KPACHBIM depe3 15 nHeil.
PactBop HeoOXxoauMo BpeMsi OT BpeMEeHHU B30aiThIBaTh - 3TO YCKOPSET €ro CO3peBaHUeE.
«Co3peBLINii» pacTBOP KBACIlOBOTO T€MAaTOKCHJIMHA DpJIMXa MOKHO OYEHb JIOJITO COXPAaHATh B
0aHKax ¢ MPUTEPTHIMU WM NPUILIH(POBAHHBIMU IPOOKAMH.

JUI U3rOTOBJICHUS 3TOW KPACKH MOKHO II0JIb30BaThCS U HEMTOCPEICTBEHHO IeMaTeHHOM:

pactBopstoT B 100 Mt 95° ciupta 0,5 T cyxoro reMaTenHa u jajiee M00aBIAIOT YKa3aHHBIC
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BBIIIIE BEUIECTBA B TEX e KoJudecTBaxX. Takoil KpacuTeab MOXKHO yNMOTpeOsaTh cpas3y ke, TaK
KaK HE0OXOUMOCTb B «CO3PEBAaHHUI OTMAJIACT.

CyuiecTByeT MHOrO JPyTMX PELENTOB IPUIOTOBJIEHUSI KPACKU U3 I'€MaTOKCUIIMHA,
OJJHAaKO OCHOBHOHM NIPHUHIMUII COXPAHSETCS: BO BCEX CIydasX INeMaTOKCUJIUH MEPEBOJSAT B
reMaTEeuH.

I'emamoxcunun Maiiepa. J1ns ero npuroToBieHus 1 r reMaTOKCUIMHA PacTBOPSIOT B 1
1 JIUCTWIIMPOBAaHHOM BoxAbl M 3areM no0asisaoT 0,2 T HoxHoBaTokuciaoro Harpus u 50 T
KAJIMWHBIX KBacuoB. PacTBop NOMEMIMBAIOT YHUCTOM CTEKISHHOM MajJO4yKOW 1O IOJIHOTO
pacTBOpPEHMs], IPU ITOM OH CTaHOBUTCS (huoseroBo-cuHUM. [locne pacTBopeHus npubaBiIsOT
50 r xymopanruapata U 1 r KpUCTAUIMYECKOW JMMOHHOM KHUCIOTBHI - pacTBOp MpHOOpeTaer
¢uoneToBo - KpacHbl IBeT. Takoil pacTBOp Takk e cpa3y IOTOB sl yHOTpeOJeHHs U He
TpeOyer «co3peBanus». ['emarokcunuH Maiiepa J0Ar0 coxXpaHsieTcs B MOCYIAE C MPUTEPTOU
MPOOKOA.

I'emamoxkcunun Kapayu. Coctas: Boja nuctrwiuiipoBanHas (ropsiuas) 400mu.; KBaciibr
amoMo-kanusbie 251.; 'emaroxkcunun 0,5r.; runepud 100w MonoBaToKuCIbIii  Kasuii
(KJO3) 0,03r. Cmech TOTOBHTCSA NPH KOMHATHOW TeMIepaType M BHadaje MpEeACTaBIIsICT
CBETJIO-(DMOJIETOBYIO JKHMJIKOCTh, KOTOpas uYepe3 HECKOJIbKO YacOB CTAaHOBHUTCS TEMHO-
BUIIHEBOM M Hempo3pauyHoil. B mepBble AHM TMOciie MPUTOTOBJIEHHS Kpacka JaeT ciaboe
OKpAIllMBAHHUE CPE30B M TOJBKO CIIYCTS HEJENI0 MPUOOPETAET JOCTATOYHYIO KpacALIyl0 CHUILY.
Jnis mpeoTBpalleHus MOosBICHHS MIJIECEHHU J100aBIAIOT HEMHOT'O TUMOJIA.

CospeBmias Kpacka XOpolla TeM, YTO OHa He JaeT OOJbIIOro IepeKpalIMBaHus
napauHOBBIX U OCOOEHHO HLEIIOMIMHOBBIX CPE30B JlaXKe IMpHU IJIUTEIbHOM NpeObIBAHUU B
KpacuTele.

Do3un - TUTOIIA3MATUYECKUN KPACUTENb; UCIIONb3YETCSI OH B BUJIE CIMPTOBBIX WIIH,
ropaszio 4aie, BOJHbIX pacTBOpoB. s npurorosienus 303uHa 0,1 r kpacku pactBopstor B 100
M1 criapTa 95% (Wi TUCTHUILTAPOBAHHOM BOJIBI).

Memoouka okpacku:

1. Cpe3ssl U3 BOJBI IEPEHOCAT B pacTBOp KpacuTels. BriosHe co3peBInii pacTBOp
KpacuTels 0ObIYHO JIAeT XOPOIINE pe3yabTaThl uepe3 2-3 MUHYTHI, OJTHAKO MPOIOJIKUTEIbHOCTD
OKpPAcKH 3aBUCUT HE TOJBKO OT CaMOT'0 KPACUTENsl, HO U OT 00BEKTa, U MOXKET COCTaBIATH 110 15-
20 muH.

2. Haunnas okpacky, Hy’KHO Ha NEpBBIX 2-3 cpe3ax ONpEAeIUuTb BPEMs OKPacku U
3aTeM YXKe€, CTPOro IPHUJEP/KUBAACH YCTAaHOBJIEHHOI'O CPOKA, KPAaCUTh BCE OCTAJIbHBIE CPE3bI
naHHoro Omoka. Hy)XHO TONBKO MOMHHTB, YTO BO BCEX CiIydasiX, €ClIM Kpacka 3pemnas, IJIs

MOJIYYEHHUS XOPOILEro OKpaluBaHus saep Tpedyercs He Oonee 5-6 MUHYT.
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3. Cpe3 U3 TEMaTOKCHIMHA TEPEHOCAT B OUCMULIUPOBAHHYIO 600y W Ha
OpPEeIMETHOM CTEKJ€ KOHTPOJMPYIOT TpH cIaboM YBEIMYEHHMM MHUKpOcKoma (a eciu
HE00X0IMMO, TO U TNPHU CHIBHOM, HAaKpBIB Cpe3 MPEIBAPUTEIILHO MOKPOBHBIM CTeKsoM). Ecimu
OKpacka ObUIa YAauHOM, siipa KJIETOK MUMEIOT MHTEHCUBHBIH KPacHOBATO-(HOJIETOBBINA 1IBET, B
HUX OTYETJIMBO BUJHBI SIAPBIIIKO U TIBIOKM XpoMmaTHHA (TP OOBIYHBIX, MPUBEICHHBIX BHIIIE
MeTogax (ukcanuu), IUTOIUIa3Ma KIETOK He OKpameHa. Ecmm sngpa umerorT cialbiid
(¢rONEeTOBBI LBET M B HUX HE YAACTCA OTUETIMBO BHUICTH KAKHE-THOO CTPYKTYpBI, CIEIyeT
YBEJIMYUTh Bpemsi okpacku. Korga siapa HacCTONBKO CHIIBHO 3aKpallleHbl, YTO BBITJISIAAT MOYTH
YepHBIMH (KPacCHOBATHIM OTTEHOK COXpAHSETCs ), BHYTPHUSAEPHbIE CTPYKTYPhl BUIHBI HEUETKO, a
IUTOIUIa3Ma KIIETOK HMMEET KPacHOBATO-(HOJIETOBYIO OKpAacKy, HYKHO YMEHBIIUTH BpeMs
OKpaCKH.

4. Ecnu remMaTtokcUIMH OKpallMBaeT cpe3bl OYeHb OBICTPO M Jaxe MpHU
KpaTKOBPEMEHHOI 00paboTKe slpa pe3KO MEepeKpalIuBalOTCs, MPUMEHSIIOT METOJ OKPAaCKU C
nocyienyomum ee ocinadsenueM. C 3TOH 1ENbI0 cpe3bl KPacsAT HECKOJIbKO OOJbIIE, YeM HYKHO
JUI TIONyYeHHUS HOPMAaJbHOW OKpAacKH, T. €. 3aBeIOMO IepekpamuBaioT. s ocrnabieHus
OKpacCKHU Cpe3bl U3 BOJBI IEPEHOCAT HA HECKOJIBKO CEKYH]I B CIIa0bIi PAaCTBOP COJISHOM KUCIIOTHI B
70° crupte (5-6 kamenp Kpenkou consHOW kucinorel Ha 100 mu crnmpra). Ilpm sToMm
YCHJINBAETCA KPAaCHBIH OTTEHOK. B OOJNBIIMHCTBE CIIy4aeB JOCTAaTOYHO OITYCTUTh Cpe3 B
COJISTHOKHCIIBIN criupT Ha 1-2 ceKyH/IbI, YTOOBI OCIIA0UTh OKPACKY JI0 )KETAeMOTO TOHA.

5. W3 remarokcuivHa WM W3 COJSHOKHUCIOIO CHUPTa Cpe3bl MEPEeHOCIT Ha
HECKOJIbKO MUHYT B JUCTHJUTHPOBAHHYIO BOAY.

6. Jlamee criemyeT MpPOMBIBKAa B BOJE C HEOONBIIMM KOJMYECTBOM Iienodd. B
TaKoW MOJUIENOYHON Bojae cpe3bl cuHeroT uepe3 20-30 cexynna. [IpakTuuecku MpoOMBIBArOT
cpe3 B TedeHue 10-15 MuHYT (10 €ro MOCHMHEHHs) B BOJONPOBOAHOI BOJE, KOTopas BCeraa
COJICPKHUT CJIEJIBI MIEIOYHO3EMEbHBIX METAJIOB U TIOTOMY SIBJISIETCS ¢1abo MIETOYHOM cpeoit.

7. B pesymbraTte TpOMBIBaHUS CPE30B B BOJONPOBOJHOW BOJE IBET sAEp
CTAHOBHTCSI HHTCHCUBHO CHHFIM.

8. OxpailleHHbIE TEMAaTOKCHIIMHOM W TIPOMBITHIE BOJOIMPOBOJHOM BOJONH Cpe3bl
MEPEHOCIT B JAUCTUUIMPOBAHHYIO BOAY Ha 3 - 5 mMuHyT. sl OKpacku IUTOIIA3MBI KIETOK
cpe3sl niepeHocsaT Ha 0,5-2 MUHYTBI B pacTBOp 303WHA. [IpOA0IKUTEIEHOCTE 00pabOTKH 37eCh
TaKXe 3aBHCUT OT CaMOT0 O0BEKTa, PUKCAIUH U T. [I., TOITOMY CIEAYET B KaKIOM OTACITHHOM
cllydae OMpEeIeNUTh MPOAOKHTENFHOCTh OKPACKHM Ha HECKONbKUX cpe3ax. [lpu ymauHoii
OKpacKe cpe3 UMEeeT paBHOMEPHBIN JKEJITOBATO-PO30OBHIM I[BET (CaMO Ha3BaHUE ATON KpacKH
MPOUCXOAUT OT IPEUYECKOTO CII0BA 30C - 3aps), Ha (POHE KOTOPOTO OTYETIUBO BBIIEIAIOTCA

OKpallleHHBbIE B CHHUM IBeT snapa. Ecnu mpemapatr wumeeT OJEIHBIM PO30BATHIA HIIH
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KEJITOBAThI OTTEHOK, HYKHO YBEIUYUTb BpeMsi OKpacku. Ecinm 503MH Bce ke IIOXO
OKpAILMBAaET CpE3bl, €0 MOXHO MOJIKHUCIUTHh yKCycHOW kucinorod (1 xamnsa 3% ykcycHoit
kucnotel Ha 100 M pactBopa 303uHa). Ha mepekpamieHHBIX mpemnaparax oOmuid (oH
MHTEHCUBHO KPAaCHBIH, s/ipa BBIIACIAIOTCS HE PE3KO, BCS KapTHHA CTPOCHMS HEYeTKas - B
3TOM ClIy4ae COKpAaIlaroT BpeMs OKpPACKH MM, €CIIM Cpe3 MepeKpalleH He CUIbHO, U3BIEKAIOT
S03MH IPU IPOMBIBKE BOJIOM.

9. N3 pactBOpa 303MHA cpe3bl NEPEHOCAT HAa | MUHYTY B JAMCTHUJUIMPOBAHHYIO
BOAY (Ui HECKOJIbKO TMEpPEKpAIICHHBIX CPE30B BpEeMsl MPOMBIBKM MOXKHO YBEIHUYUTH 10
MOJIyYEHUS KEIaeMOro ToOHa) M, 00E3BOJUB B CIHUPTAaX, 3aKIIOYAIOT yepe3 KapOoia - KCHION B
KaHaJckuii Oanp3am. CieayeT MMeTh B BHIY, YTO B CIHPTAaX OKpacka Cpe30B 303MHOM
HECKOJIBKO OCJIa0JISIeTCs, TO3TOMY MPOBOAUTH CPE3BI 10 KapOOJI - KCUII0JIa CIeyeT OBICTPO.

Pe3ynomam okpacku:

OnucanHasi [BOHHas OKpacka TE€MaTOKCHJIIMHOM - D03WHOM fBIsETCS Hauboee
pacpoCTpaHEHHBIM METOJOM OKpallWBaHUS snep M (oHA - IUTOINIA3MBbl U PA3ITHYHBIX
HEKJIETOYHBIX CTPYKTYp. CyIIecTByeT MHOTO OPYTUX SIIEPHBIX U (OHOBBIX KPAaCOK, KOTOPHIE B
COUETAHUU JAIOT NMPUHIIUITUAIBHO TE K€ PE3YJIbTATHI.

OxpammBaHue xKeJIe3HbIM NreMaTOKCHJIMHOM 10 ['elineHraitny

[Ipu »TOM MeTOne TKaHM CIepBa MPOTPABIMBAIOT B PACTBOPE KEIE30aMMOHHIHBIX
KBACI[OB KOTOpBIC PAa3HBIMH TKAHSAMH BOCTIPHHHUMAIOTCS C pPa3jIMYHOW WHTEHCHUBHOCTHIO. Ilpm
nocieaAyoumeM JeHCTBUM TI'eMaTOKCUIMHOBOTO pacTBOpa oOpasyercs UEpHBIA JKelIe3HO-
TeMaTeUHOBBIN JIaK, MPU MOCIEIYIOMIEeH IKCTPAKIINHN YAESPKUBAEMbBIN OTJENBbHBIMH dJI€MEHTaMU
TKaHE! B Pa3HOM CTETICHMU.

Ilpucomoenenue pacmeopos.

A. PacTBOp Kel1e30aMMOHMIHBIX KBACIIOB. PaCTBOpHIOT 10r CBCTJ’IO(i)I/IOJ'ICTOBBIX KBacCIoB

B 100Mn1 aucTmiisTa. DTOT pacTBOp AJS UCHOJB30BaHMS Pa30aBISAIOT B Pa3IUYHON CTENEHH.
JKénTele, BBIBETPUBIINECS KPUCTAILIIBI HE TOMSTCS.

b. PactBop remarokcwimna: 0,5 rematokcmwinHa pactBopsioT B 10 M 95% stanona u

paszbasistor 90 MiI AMCTUIUIMPOBAHHOW BOJBI. PacTBOp momkeH co3peBaTh 2-4 Henenu mpu
noctyne Bo3ayxa. [lepen ucmonap3oBaHreM ero pa30aBisioT paBHBIM KOJHYECTBOM JUCTHIUIATA.
Ecnu B 3amace HeT 3pesoro pactBopa, To ¢ momoibio NaJO3 MOKHO BBI3BaTh €0 UCKYCCTBEHHOE
cospeBanue (Ha 0,5 remaTokcummrna Touno 0,1 r NaJOg).

Memoouka okpacku:

1 TIlporpaBnmuBanue. M3 AUCTUIIIMPOBAHHON BOJABI Cpe3bl MOMEMAIOT B 6% pacTBOp
KEJIe30aMMOHUUHBIX KBACIOB - 3-124, mpu HOpMaTbHBIX ycloBusX (30muH - ipu 56°C).

2. IIpombIBKa B TUCTHILIATE - 3-SMHUH.
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3. OxkpamuBanue remaTokcuanHoM (pactBop b - 1-364 (30muH - mpu 56°C).

4. Cpessl npombiTh B auctmwiare (3-5muH) u auddepeHunpoBatb B pacTBOpe
JKENIe3HBIX KBacloB. B Hauane muddepeHIMpoBKH MOXKHO HCIONIB30BaTh 3-4% pacTBop, B
konme - 0,5%. Bpems ot Bpemenu creneHb JgUGPEPEHIUPOBKH  KOHTPOIHMPYIOT,
IpeBApUTENIbHO CIIOJIACKHUBAsi Cpe3bl B OOJIBIIOM KOJMYECTBE BOJABI, 4YTOOBI IIpepBaTh
muddepenunpoBky. Korma mocturHyra Hajuiexamias CTENEHb OKPAacKd, Cpe3bl XOPOIIo
IPOMBIBAIOT B IPOTOYHOM BOJIE UJIM YACTO CMEHseMOH - 15-60 MuH.

PesynpTaT: yunthiBaeMble mpu AuGdepeHIIMPOBKE CTPYKTYPbl (XpOMAaTHH, SIIPBILIKH,
KJIETOYHBbIE TpaHyJbl, MUTOXOHJPUU M [Ip.) BBICTYMAIOT OTYETIMBO U KOHTpacTHO. [lpu
nocienymomeid 00padoTKe NpenaparoB, OKPAIMICHHBIX KENE3HBIM T'€MaTOKCHIIMHOM, CIIEAYeT

n30eratb 3(QUPHBIX Macel, TaK KaK OHU TIOBPEXKIAIOT OKPACKY.

Jdernaparanus
[Tociie oOkpacku MPOBOAAT ACTUAPATAIMIO IPENApaToB MPOBOAS HMX Yepe3 CEPHI0
CIupTOB Bo3pacratomiei konneHntpamun: 70% stanon — 3-5mun; 80% 3tanon — 3-SmuH; 95%
stanon — 3-5mun; 100% stanon (Oyranon) — 3-5mun; Keunon 1 - 3-5mun; Kennon 2 - 3-5MuH.
3akJ/il0ueHne NpenapaToB B KOHCEPBUPYIOILYIO Cpeay
Jis  nanpHeWmero u3ydeHus W (GoTorpagupoBaHUsS OKpPAMIEHHBIX TPENapaToB WX
HEO0OXOIMMO 3aKJIIOYUTh B KOHCEPBUPYIOIIYIO cpeny. st 9TUX 1iesield UCIIONIb3YIOT KaHAJCKUM,
MUXTOBBIN U KEAPOBBIN 0anb3aM, a B IOCTEAHEE BPEeMs - Pa3IMYHbIE CHHTETUYECKHUE CMOJIBI.
CpoiicTBa KaHaJACKOTO Oanb3ama:
MOKa3aTeNb MPEJIOMIICHUS OJIN30K K ITOKA3aTel0 IPEITOMIICHUS CTEKIIA;
OTCYTCTBHE CKIIOHHOCTH K KPUCTALIU3AIUU U IOMYTHEHUIO TIPH 3aTBEPACHHH;

npenapartbl MOTYT XpAHUTBCA IT'OAaMU 0e3 3aMEeTHOro BBILIBETAHM,

> 0w e

XOpoHmo NPOCBETIACT CPE3bI U 6BICTpO BBICBIXACT.

Cnocoowl npuzomosenenus danvama

Kycouku cyxoif cMOIBI TOMEMIAIOT B MIMPOKOTOPIBIA COCyA C NpUILTU(OBAHHOU
npoOkoil. HanuBaroT pacTBOpHUTENs (KCHIION) C TAKUM PacUYe€TOM, YTOOBI OH TMOKPBUI CMOJNY H
OCTaBIIAIOT JI0 MOJHOro pactBopenus npu 37°C. Eciiv BO3HUKHET KOHCUCTEHIIUS KUIKOTO Mea,
Oasib3aM roTOB K UCIOJIB30BAHUIO.

[Ipu oTcyTcTBUM KaHAJACKOTrO Oanb3ama, ero MOKHO 3aMEHUTHh MUXTOBBIM, HO KaueCTBO
MIPENApaToOB IOJYYaeTCsl XYXKE - MOXKET HMMETh MECTO SBJIIEHHE KpUCTAUIM3aluu. banp3am

KEJPOBbIIl MOJy4aloT M3 KUBHUIBI Keapa cubupckoro. TBEpras cBeTo-KenTas Mpo3payvHas
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Macca. Temmepatypa pasmsraenust 40-55°C. tepmoctoiikocts 150°C. OO6namaer XOpOITUMHU
CBOMCTBAMH 110 MOPO30CTOMKOCTH, TEPMOCTOMKOCTH U CBETOCTOMKOCTH.

JUia mpenapaTtoB, Ha KOTOPBIX H3Y4YalOT JIMIKJbI, PEKOMEHAYIOTCS JIPYIME CpPE.bl:
[JIMLEPHH, MIULEPUH-KEIaTHH U JIp.

IIpaBuiia 3aKiIl04eHUA CPe30B B 0ajib3aM

1 Hanectn Ha mnpeaMeTHOE CTEKJIO Karulio Oanb3amMa M IMPHCTaBUTh K Hel pedpom
IIOKPOBHOE CTEKJIO.

2.1IpenapoBanabHOM UIIIOH OCTOPOKHO OMYCTUTH MMOKPOBHOE CTEKJIO.

3.IlpenapoBanbHBIMU UTJIAaMU BBDKATh MY3BIPHKU BO3/yXa U3 MOJ] IOKPOBHOTO CTEKJIA.

4.Cnenuth 3a JOCTATOYHBIM KOJUYECTBOM Oanb3amMa TOJl IMOKPOBHBIMH CTEKJIAMHU.
Cymute npenaparsl B Tepmocrate npu 37°C (1o cyTrok u 0ojee), MOXKHO MpPU KOMHATHOMN

TemIeparype.

3ananue

[TpuroroBuTh pacTBOp remaTokcuiauH Kapamu.
[TpuroToBUTH PpacTBOpP S03UHA.

OKpaCI/ITB nperapaTbl ITCMATOKCUIMHOM - 303MHOM.

1

2

3

4. TIpuroToBUTH PACTBOP KEJIE3HOTO T€MATOKCHIIMHA.

5. OxpacuTh mpenaparsl KeJIe3HBIM TeéMaTOKCUIIMHOM 110 [ eliieHraiiny.
6

3aKIIIOYUTh IpenapaTsl B 6aib3am.

3AHATHUE Ne6
METOAbI OKPAIIUBAHUSA TNCTOJIOI'MYECKHUX ITPEITAPATOB: 11O
MAJIJIOPH

HEJIb: OcBoenne MeToga  OKPAIIMBAHMS THCTOJOTMYECKHMX IpPenapaTroB 10

Mauiopu.

TeODeTI/I‘leCKHe BOIIPOCHI Ui PACCMOTPECHUSA HA 3AHATHHU

1. Mertoauka OKpacCKu Hapa(I)I/IHOBBIX CpPC30B HA BBIABJICHUC KOJIJIAICHOBLIX BOJIOKOH

o Mayutopu. IIpakTuueckoe 3Ha4eHHUE.
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CnennajbHble METObI OKPAIIMBAHUSA: OKpacka no MaJsuiopu.

W3 Gonpmioro umcia METOJOB, MPEATIOKEHHBIX JUISi OKPACKH KOJUTATEHOBBIX BOJIOKOH,
HanOoJiee pacrpocTpaHeHbl: crnocod Ban-I'm30H, opuruHambHBIE MeTOn Maiuiopu, MeTon
Maccona. J{si MOCTH)KEHUS HAWIYYIIMX pPE3yJIbTaTOB TpU paboTe MO yKa3aHHBIM METOJaM
Oonee Bcero moka3zaHa (QUKcAlMs KYCOYKOB B XPOMO-CYJIEMOBBIX KHUAKOCTAX (KUIAKOCTh
[lenkepa u ueHkep-gopmon mo XemH wWin MakcuMOBY). MOXHO TMOJB30BAThCSl TaKKe
dopmanuHoM. Bripodem, GopmanuH JUIsl OPUTHHATIBHOTO MeToAa Mallopu 1O CpaBHEHUIO C
IpYrUMH  (PUKCATOpaMU MEHEE YIIOBJICTBOPUTEICH M IOTOMY IIOCIE HEro J>KENaTeIbHO
JIOTIOTHATEIIFHOES XPOMHUPOBAHUE CPE30B C TOCICAYIONIMM IPOMBIBAHUEM B BOIOIPOBOIHON
BOJIC.

JIsisi OKpacKu MpH BCEX BBINICYKA3aHHBIX METOJ[aX MPHUTOHBI JFOObIC CPEe3bl, HO Jy4Ile
— napaduHoBble. Cpe3bl YeM TOHbIIIE, TEM JTyUIIIe.

[Ipexxae yem meperTH K M3JI0KEHUI0 TEXHUKUA OKPACKU 110 TOMY WJIH WHOMY CIIOCO0Y,
CJIeIyeT YTOYHUTh HEKOTOPHIE MOMEHTHI, CBS3aHHBIC C NMPHUMEHEHHEM OCHOBHOTO KpacCsIIEero
BEIIIECTBA, & MIMCHHO — aHWJIMHOBOTO CHHETO.

AnunmuHOBBIM cuHMi (Anilinblau)—denmnpo3anunuas — He pacTBopuMas B BOJIE H
pacTBopuMasi B CIHUPTE AHWIMHOBAS Kpacka CHHEro IBeTa. B MHKPOCKOMMYECKOH TEXHHKE
MIPUMEHSIFOTCS, TIIaBHBIM 00pa30M, MpernapaThl aHUWIHHOBOTO CHHETO, PAaCTBOPUMBIC HE B CITUPTE,
a B BOJIe, MOJyYarouecs myTeM Cyab(ypUpOBaHHs €ro U MOCTYMAIOINe B 1a00paTOpUU B BUJIE
coleil HaTpus, aMMOHHMS WIM KalblMs TOJ pa3nuyHbiMd HamMmeHoBaHusiMu (Alkaliblau,
Wasserblau, Methylblau, Chinablau, Bleu de Lyon). PactBopumbie B BOae mnpemnaparsl
AHWIMHOBOTO CHHETO B KOMOWHAIIMM C KHUCJIBIM (YKCHHOM W OpaH)XeM HCIIOJIB3YIOTCS B

Ppa3InYHbIX MOI[I/I(l)I/IKaI_II/IHX OKpacCKHu 110 MaJ'IJ'IOpI/I.

OpuruHaabHbIi ciocod MaJutopu

Memoouka okpacku:

1. OxpammBator cpe3bl 0,1%-HbIM BOJHBIM pPacTBOPOM KuCIOro (ykcuHa 2—3
MUHYTBHI.

2. BBICTPO CHOJACKUBAIOT B BOJE (JIy4YIlle OTPAaHUYUTHCS TOJIBKO CIMBAHWEM PacTBOpa
bykcuHa).

3. Ilepenocst (mns ¢uxcaumu Qykcuna) B 1%-Hbiii BoaHbIA pacTBOop (ocdopHo-
MOJIMOICHOBOM KHUCIOTHI HA 2—5 MHUHYT (TI0JIb3YIOTCS CTEKJITHHBIMU UTOJIKAMH).

4. BBICTPO CIOJIACKUBAIOT B BOJIC.

5. OxpammBarOT B CBEXENPO(QUIHLTPOBAHHOM KpacCsIIEM pacTBOPE CIIETYIOLIETO
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cocraBa:

AHWIMHOBBIN CUHUH (BOJIOPACTBOPUMBIN ITpenapar) 0,5r
Opamx G 20T
[[{aBeneBas kucmoTa (KPUCTAILTMICCKAS ) 20r
JuctrimupoBaHHasi BojJia 100,0 M

DTy cMech HarpeBaroT J0 KUTICHHS, OXJIAXKIAIOT U (QUIBTPYIOT.

[IpogomxuTensHOCTh OKpammBaHusg |—2 MuHyThl (cienyer u30erarb CHUIIBHOTO
MIepEKPAITUBAHHUS ).

6. IIpomerBatot B Boze 0,5-1 MunHyTy.

7. Juddepenuupyror B 95° cniupre B TeueHHE HECKONBbKHX MUHYT (3—5 u Oonee),
KOHTPOJMPYS TOJ, MHUKPOCKOIIOM, TIOKAa OTYETIMBO BBICTYIST BOJOKHUCTBIE CTPYKTYPBI
(KoJITareHOBBIC BOJIOKHA).

8. IlpoBomsr uepe3 aOCOIIOTHBIM CIHPT, MPOCBETISIOT B KCHJIOJE M 3aKIIOYAIOT B
Oasib3aMm.

MO’KHO MOIB30BATHCS JIJIsl POCBETICHUS CPE30B CKUMUIAPOM U KapOOII-KCUIIOIOM.

Pe3ynvmam oKpacku: KOJIareHOBBIE BOJIOKHA — TEMHO-CHHHE; siipa, SPUTPOLUTHI U
AIIACTHYECKHE BOJIOKHA — KpPACHBIE; aMWJIOH]I, THAJIMH U CIIM3b — CHUHUE, MBIIIEYHAs! TKaHb —
OpaH’XeBasi; HEBPOT-JIUS H TAHTJIMO3HBIE KIIETKA — KPaCHOBATO-()HOJIETOBBIE.

Oxpacky o Mamiopu MOKHO KOMOMHHMPOBAThH C JIMTHEBBIM KapMuHOoM Opta. B Takom
cilyyae cpes3bl BHayajle OKpalluBaloT kapMuUHOM (10—I15 MuHYT) U 3aTeM, He CHOJACKUBas B
Boje, auddepeHnupyoT B 1%-HOM consHOKHUCTOM crnupTe. Ilocie 3Toro cpessl XOpormio

MIPOMBIBAIOT B BOJIC U MPOBOIAT OKpAcKy 1o Maiopu.

3ananue

[TpuroroButs 0,1% pacTBop KHUCIOTO PyKCHUHA.
[TpuroroButsk 1%-He1ii BOIHBIN pacTBOp (pocHOpPHO-MOTNOAEHOBON KUCIIOTHI.
IIpuroroButs Kpacsaiun pacTsop no Maiopu.

Oxkpacuth npenapatsl o Mamnopu.

a c o Dp P

3aKII04UTh MpernapaTsl B 6alb3aMm.

3AHATHUE Ne7
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METOJA OKPAIINBAHUSA TNCTOJIOI'MYECKHUX ITPEITAPATOB I10 BAH-
I'M30H

HEJIb: OcBoeHue MeTOAa OKPAIMBAHUS TMCTOJOTHYECKHX NpenaparoB no Ban-

I'm3on

TeopernyecKkue BONPOCHI, MO/JIEKALINAE PACCMOTPEHHUIO

1. Metonuka okpacku mapaduHOBBIX cpe3oB 1o Ban-I'm3on. IlpakTtuueckoe

3HAa4YCHHUC.

OxkpamuBaHue COeIMHUTEbHOH TKAHH M MbIIIIEYHOH TKAHH
no merony Ban-I'mzon
OTOT c11oco0 OKpacKU UMEeT IHUPOKOe NPUMEHEHHUE, KaK U OKpacKa reMaTOKCUJIMHOM U
s03uHOM. [l okpacku mo Ban-I'm30H GepyT kene3Hbli reMaToKCHIMH Belirepra U B KauecTBe
KHCIION Kpacku — NUKpodykcuH. [TMKpoyKCHH Kak ClIO0XKHAs KUCTas CMECh B PAIE CIydacB
IpEJCTaBIsIeT MNPEUMYILECTBO Mepell 303MHOM, MO0 JaeT HEOJMHAKOBOE OKpallMBaHHUE
pa3znuuHbIX TkaHeil. Ilpoueaypa oxpacku 1Mo 3ToMy cHoco0y TOYHO Takas e, Kak MU
reMaTOKCWJIMH-703MHOM M KJAaCCHYEeCKHM BeJeTcs Mo MpocToil cxeme, T. e. 0e3
nuddepeHunpoBku rematokcminHa. Cnocod Ban-I'm30H 10BONBHO Kampu3HbIA U TpeOyeT
U3BECTHOTO TEXHUYECKOTro omnbITa. OOBIYHBIMU JIepeKTaMH €ro, Npu HEJJOCTATOYHOM HaBBIKE,
ABIISAIOTCS Oypble WM 3€JeHOBaThie siipa (BMECTO YEpHbBIX), TEMHBbIE WM HEPaBHOMEPHO
OKpallleHHbI€ MpernapaTbl U HEIOCTATOYHO SJIEKTUBHAS OKpacka pa3lMYHbIX TKaHeH. TOoJbKO
Xopolee 3HaKOMCTBO C MCHOJIb3YEMBIMM B JAaHHOM CIOco0€ KpacsAlUMH CpeICcTBaMU
MIO3BOJISIET MOJIY4YaTh yJOBJIETBOPUTEIbHBIE U XOpOIINE pe3ynbTathl. 'emarokcunus Beirepra
TOTOBAT MO Mepe HajoOHOCTH (€X tempore) myTem, CMELIMBAaHUS pPaBHBIX OOBEMOB JBYX
OCHOBHBIX PacTBOPOB, M3BECTHbIX 1oj Ha3zBaHuem «Beiirept | u ll». IIpaBunbHO 1 ynauno
MPUTOTOBJIEHHAs Kpacsiias cMech JOJKHA ObITh TEMHO-(pHO0JIETOBOM U 00J1a1aTh U3BECTHOM
CTOMKOCTBIO, COXPaHsIsl CBOM NIEPBOHAYAIBHBIN LIBET 0KOJIO 40 MUHYT.
Memoouka okpacku:
1. Cpe3bl mnepekpalMBalOT B  CBEXKEINPUTOTOBIEHHOM TIeMaToKcuwinHe Belirepra,
BBIJIEP/KMBAsl B HEM 3—5 MUHYT;
2. OcHOBaTeNbHO NPOMNOJACKHBAIOT B JABYX HOPIHIX BOJONPOBOJHOW BOIBI, BBUIY
OOMIJIBHOTO OTXOXKJIECHHSI KPACKH;
3. OkpammBamT B NUKPOPyKCHHE 2—3 MHUHYTHI; OBICTPO TPOMOJIACKMBAIOT B BOJAE B

teuenne 5—10—15 cexyHn;
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4. TlpoBoasaT uyepe3 95° cnupT, MOBTOPHO HaJIWBas W BBIJECpXKHBas B HeM |1—2—3
MUHYTHI;

5. TIpocsetnsaior B kapOos-kcuioie, 00padaThIBalOT KCUIIOIOM H 3aKJIIOYAIOT B OaIb3am.
I'emamoxcunun Beiizepma
PactBop Betiprer I:

1% pacTBop remarokcuiuna B 95° crimpre.

PactBop Beiiprer II:

Od¢unmanbHBIN pacTBOP MOIYTOPOXIOPUCTOTO Keje3a 4m.
Kpenkas consinast kucnora (yAeJbHbII Bec) Imur.
Bopaa nuctunnupoBanHas 95mut.

(Oduyuanvuvlii. pacmeop noaymopoxaopucmozo xcenesa npeocmasisiem cooou 50%

pacmeop 8001020 xnopHoz2o xceneza FeClz 6H20)

Iukpogykcun

[IpuroroBuTs:

1) HacobllieHHbIH pacTBOp NUKPUHOBOM KUCIOTHI (B 100MIT AUCTUIIIMPOBAHHON BOJBI
pacTBOPAIOT 1,2r. NMKPUHOBOM KUCIOTHI).

2) 1% BoaHBIN pacTBOp KUCIOTO (pyKCHHA.

O06a pacTBOpa cMemmuBarOT Hu3 pacyera 10MJI. TUKPUHOBOW KHUCIOTH Ha 1wl
bykcuHa.

[Mukpodykcun obnanaetr auddepeHUUpyOUUM JedcTBUEM (3a CYeT MUKPUHOBOU
KHCJIOTbI) MO OTHOWIEHUIO K JKEJIe3HOMY TIeMaTOKCUJIMHY, MOYEeMY M JOMYyCKaeTcs
NepeKpalInBaHue MOCIETHUM.

[Ipu okpacke pa3iaMyYHBIX CPEe30B MUKPO(YYKCHHOM BHauajie cleAyeT MPUCIIOCOOUTHCS K
HEMY JJIsi yYCTaHOBJIEHUS HauOoJiee BBITOJHBIX CPOKOB OKpalIMBaHHs. 37€Ch OYEHb BAXHO
MOJIb30BATHCSI MUKPOCKOIIOM, XOTs OBl JUIsI KOHTPOJIS IEPBBIX MpenapaToB. Tak, HapuMep, eciu
IpernapaTsl NOJy4YaroTCsl OYeHb TEMHBIMH WUJIM B HUX OMNPENENAIOTCs 0ojiee TEMHbIE y4acTKU Ha
MecTax II0X0 OTau(d(epeHIIMPOBaHHOTO T'eMAaTOKCUIIMHA, TO CPOKH NpeOBbIBaHMS CPE30B B
NUKpOpyKCHHE clleAyeT yBenuuuBarh 10 5—10—15 mMuHyT, BEDKHAASA, TOKA Mpernapar CTaHeT
JIOCTaTOYHO CBETJIBIM, a OKpacka paBHOMEpHOH. KauecTBO OKpacku B 3TOM IOCIIETHEM Cllydae
KOHTPOJIMPYETCS MOA MUKPOCKOIIOM, JUIsl YETO Cpe3 MOBTOPHO M3BIEKAIOT U3 MUKPO(YKCHHA U

OBICTPO MPOMOJACKUBAIOT B BOJIE.
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Oxkpacka siiep B OyphIil LBET, KaKk y»e ObIO OTMEUEHO BbIIIE, CBA3aHA C HEYAAUHbIM
IPUTOTOBIICHUEM >KEJIE3HOTO TeéMaTOKCHIINHA.

KoHTponupyss moa MHKpPOCKONOM Tmpouecc Iu(epeHuupoBKH, OIHOBPEMEHHO
HaOJIIOIaI0T W 3a TeM, KaK OKpalluBaeT caM NUKpodykcuH. Eciu okaxercs, 4To pa3Hble
TKaHEBbIE CTPYKTYPbI OKPAIIMBAIOTCS AJIEKTUBHO, TO Mpenapar J1ubo o4eHb ObICTpo (He Ooiiee
5—10 cexyHa) TPOMBIBAIOT B BOJE, JTUOO MPOMEBIBAHKME B BOJIE COBCEM IMPOMYCKAIOT U Cpe3
nociie MUKpopykcuHA cpazy oOpabareBaroT 95° cnuprom. HeoOxomumocTs B OBICTPOM
MPOIOJIACKUBAHUM CPE30B B BOJIC BbI3BaHA JIETKOW PacTBOPUMOCTBIO B HEM KUCIOro (pykcuHa.
[TpoBoast cpe3 yepes 95° cnupT (¢ Uenb0 00E3BOKHMBAHMS), OJHOBPEMEHHO MCIIONb3YIOT B
KeNaTeTbHOW MEpe M ero M3BJICKAIOIIYI0 CIIOCOOHOCTH MO OTHOUICHUIO K TMKPUHOBOM KHCIIOTE.
Bo wu3bexaHWe W3IMIIHETO H3BJICYEHHS TMOCIEAHEH, peKOMeHIyeTcs oOpabaThiBaTh
OKpAIlIEHHBIE CPE3bl HE YUCTHIM 95° ciupToM, a clierka noAKpalieHHbIM MUKPUHOBOW KHUCIOTOM.

[Ipu 3ameueHHBIX NedeKTax OKpacKu MUKPO(PYKCHHOM, MOCIEIHUN COOTBETCTBYIOIIUM
00pa3oM MOATNPABIIAIOT, 100aBIISIsI B HETO OJHY M3 COCTABHBIX YaCTEW KPacsIero pacTBopa.

ITpu okpacke mo Ban-I'u3on nomyckaercst u muddepeHurnpoBka 1%-HbIM COTSTHOKUCITBIM
cnuproM. OHa pgaxe jKejaTelbHa MPU OYEHb CHUJIBHOM IE€pEKpaIllMBaHUU >KeEIe3HbIM
FeMaTOKCUJIMHOM U MPOBOJUTCA TOYHO TaK K€, KaK 3TO OBLJIO OMHMCAHO IJisi KBaCLOBBIX
reMaTOKCUIUMHOB. Tak Kak »KeJle3HbI TeMaTOKCIIMH o01amaer 0oJjiee BBICOKOW Kpacsien
CIOCOOHOCTBIO TI0 CPaBHEHHWIO C KBAaCIOBBIMH, TO M AH(QepeHnrnpoBKa ero COISTHOKHCIBIM
crupTOM 3aHuMaeT Oonblie BpeMeHu (30—60 cexyHn).

Ecnu nuddepeHnnpoBka COITHOKUCIBIM CIIUPTOM KOMOMHHUPYETCS C MOALIEIAYMBAHUEM
IIPOMBIBHOW BOJIBI HAIIATBIPHBIM CIIUPTOM, TO TMOCIEAYIOIIEE JTHUTEIHHOE MMPOMBIBAHUE B BOJIE
(KaK 3TO MOKa3aHO IMpPH OKpacke reMaTOKCHJIMH-303MHOM) HeoO0s3aTeinbHO, MO0 MUKPO(YKCUH
(TouHee TNHKPUHOBAs KHUCIOTA) HEWUTpaiau3yeT Mmienodb. [lo TOHATHBIM  NpUYHMHAM
IPOIOJDKUTEIBHOCTh OKPAacKU B NMUKpodyKcuHe s aAupdepeHIupOBaHHBIX CPE30B J0JDKHA
OBITH 3HAUMTENHHO COKparnieHa (10 Vo>—1 MUHYTHI).

Cnoco6 Ban-I'm30H gaer Hawiydliume pe3yibTaTbl C TOHKUMH Cpe3aMUd U B TEPBYIO
ouepeb ¢ LEJIOWIMHOBBIMU; TOJCTbIE 3aMOPOXKEHHbIE BBITJISAAT OYeHb IpyOdO M HE Bcerna
YJIOBJIETBOPUTEIIHHBI.

Pe3ynomam okpawueanua: ITOT c1noco0 O0COOEHHO XOpOoml s OTJIMYUS
TJIAKOMBIIIEYHOW TKAaHW OT COCAMHUTEIBHOW. Smpa KIeTOK — YE€pPHO-KOPUYHEBBIC WIIH
¢uroaeToBo-4€pHbIE; KOJJIAreHOBbIE BOJIOKHA — KPACHO-UEPHBIE; MBIIIEYHAs! TKaHb, IUTOILIa3Ma
JPYTUX KIETOK, KIETKA KPOBHU, KEPATHH — JKENTHIE.

Oxkpacka HecTolKas, 4epe3 HECKOJIbKO MecAleB (PYKCHH OOBIYHO HCYE€3aeT U TOrjaa

npemnapar CTAaHOBUTCA »KCJITBIM.
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3ananue

1. IlpuroToBuTh pacTBOp KpacuTess s oKpamrBaHus no Ban ['n3omn.

2. Oxkpacutb npenapatsl 1o Ban ['u3on.

3. YuraTh npenaparsl.
3AHSATHUE Ne8

METOAUKHU ITOJIYYEHUSA U UCCIIEAJOBAHUA HUTOJIOI'MYECKHUX
IIPEITAPATOB

HEJIb: chopmupoBaTh mnpeacraBjieHrde 0 MeTOAAX IMOJYYEHUS M HCCJIeJ0BAHUSA

IMUTOJOI'HIE€CKOro MaTrepuaJa.

TeopeTnyeckne BONPOCHI Jisl 00CY:KIEHNSI HA 3AHATHHI

1. OOBeKTH Hccae0BAHUS LIUTOJIOTUHU. DTalbl IIUTOJIOTHYECKOTO UCCIIEJOBAHUS.

2. Buppl wuccimegyemoro wmarepuana. CrnocoObl TONXy4eHHS  MaTepuana  Juls
LUTOJIOTMYECKOT 0 MCCIEIOBAHNUS.

3. IlpurortoBnenue cTEKOJ s MOTYydeHUs Ma3KoB. MapKupoBKa CTEKON U (DIaKOHOB C
matepuaioM. Gukcanus HUTOIOTNYECKUX Ma3KoB. DUKCATOPBI, UX COCTAB, BPeMs (PUKCALUH.

4. MeTtoabl OKpaITNBaHUS [TUTOJIOTUIECKHUX MPETIapaToB.

5. Ouuenka LUTOJIOTMYECKON KApTUHBI. ATunusm KJIETOK. IIpu3naku
3JI0Ka4€CTBEHHOCTHU KJIETOK.

3HAYMMOCTh U3Y4aEMOU TEMBI

[uronornyeckoe wuccnegoBaHue (KIMHUYECKAs IUTOJOTHS) SIBISETCS OIHUM U3
OCHOBHBIX METOJI0OB MOP(}OJIOTHYECKOTO aHAJIN3a KJIETOYHOTO U HEKJIETOYHOTO OMOJIOTHYECKOTO
Marepuana. OHO COCTOMT B KayeCTBEHHOM U KOJMYECTBEHHOW OLIEHKE XapaKTePUCTUK
MOP(}OIOTHUECKON CTPYKTYPHI KJIETOYHBIX JIEMEHTOB B IIUTOJIOTHYECKOM TMpernapare (Mas3ke) C
[EJIbI0 YCTAaHOBJIGHHWSI JIMAarHO3a Pa3IMYHBIX 3a00J€BaHM - JOOPOKAYECTBEHHOW WIIM
3JI0KaY€CTBEHHOW OTMYXOJIM U HEOMyXOJIEBBIX TTOPAKCHUM.

Ha coBpemeHHOM 5Tane pa3BUTHS KIMHUYECKas LUTOJIOTUS HCHOJIB3YET JOCTHUKEHUS
OMOPHUOJIOTUN, TEOPETUYECKOW IUTOJNOTUH, HOPMAIBHOM W TATOJOTHYECKOH THCTOJOTHUH,
OHKOJIOTHM W JPYyTrUX JIUCHUIUIMH W WMEET CBOEH IeNIbI0 PACIO3HAHWE IMaTOJIOTUYECKHUX
MIPOIIECCOB.

Hurtosioruyeckasi TMATHOCTHKA MPUMeHsieTcsi: 1) B OHKOJOTUU JIsS PAcIO3HABAHUS
3]I0KaYECTBEHHBIX W JIOOPOKAYECTBEHHBIX OIyXOJeH; IMPH MAaCCOBBIX MPOPUIAKTHUESCKUX
OCMOTpax ¢ IIEJbI0 BBIABICHUS PAaHHUX CTAJIUA OIMYXOJIEBOrO IMpoIlecca M MPEeAPaKOBBIX

3a0o0JieBaHUM; TIpU HAOIIOJEHUHU 32 XOJOM MPOTHBOOIYXOJEBOTO JICUEHUS, 2) B reMaTOJIOTUHU
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JUISl TAarHOCTHKHW 3a00JIeBaHUM W OIEHKH ()(PEKTUBHOCTH WX JICUEHUS, 3) B THHEKOJOTUH —
Kak C LCJIbKO JUArHOCTHUKHU OHKOJIOTHYCCKHUX 32160J'I€B21HI/II\/JI, TaK HW I OHpeIIGHGHI/ISI
OepeMEeHHOCTH, TOPMOHAIBLHBIX HAPYIICHUN | T.1.; 4) JUIsl paclio3HaBaHUs MHOTHX 3a00JIeBaHUN
OpPraHOB JIbIXaHWs, MHUIICBAPEHUS, MOYCBBIJACICHUS, HEPBHOM CHCTEMBI M T.JI. W OICHKHU
PE3yJIbTATOB UX JICUCHHS.

OCHOBHBIM HANpaBJIeHHEM KJINHHUYECKOH UHTOJOTHU SIBJISIETCS, TpeXKIe BCero,
PaHHAA ¥ CBOEBPEMEHHAsI THATHOCTHKA HOBOOOPAa30BaHUIA.

KadecTBO MoAroTOBKHM 00pa3ioB OMOJOTHYECKHX MAaTEPUAIIOB JUIS IUTOJIOTHYSCKUX
UCCIICIOBAHHMI perjaMeHTHpYeTcss MeTOINISCKUMU YKa3aHUSAMH, YTBEPKIACHHBIMHU 3aM.

Mumnuctpa 31paBooxpanenust PO (Ilpunoxenue 1).

IIpuroToBacHNE UTOJOTHYSCKOTO IIperapara

1. IoaroroBka npeaMeTHBIX CTEKOJI I HUTOJIOTHYECKOro HCC/IeI0BaHMS.

Crexna ansi TPHUTOTOBIICHHUS HUTOJOTMYECKUX IPETapaToB JOJDKHBI OBITh YHCTHIE,
00€3)KUpPEHHBIE U CYXHUE.

1. Crekna TIIATENBHO HPOMBIBAIOT ILETKOW B TEIJIOW MBUIBHOM (WIM C MOIOUIMM
CpPEICTBOM) BOJIE.

2. OcHOBAaTENbHO MPOMBIBAIOT B IPOTOYHOM TEIJION BOJIE.

3. 3arem kunsataT 1—2 yaca B Boje ¢ goOaBieHueM cojbl (2—3%) WM MOIOIIETO
CpeiCTBa.

4. Tlocne XOpoIIO OMOJACKUBAIOT B YMCTOW ropsiuedl Boje W MPOMBIBAIOT B NMPOTOYHOMN
(1—2 gaca).

OO6paboTaHHbIE ¥ IPOMBITHIE B BOJE CTEKJIa IPOTUPAIOT MATKOM TPANKOH, JepKa CTEKa
3a Kpas, U XpaHaT B cMecu Hukudopona (paBHble yactu 96° cnupra u 3¢upa). Ilo mepe
Ha/I00HOCTU MMHLIETOM M3BJIEKAIOT CTekiIa U3 cMecu Hukudoposa U mpoTUparoT CyXoi TPSIIKOM.
OOpaboTanHble TakuM 00pa3oM CcTeKJa MOTYT OBITh HCIHOJB30BaHbl JUIsl MPUTOTOBIIECHUS
IIUTOJIOTUIECKHX TPETapaToB.

s l’lDO@Q()EHZUZ UumoxumudeckKkux uccie008anull OUeHb Xopomue pe3ysibTaTbl OacT

0o0paboTka TMpeIMETHBIX CTEKOJI H JPYTUX CTEKISHHBIX TMPEAMETOB B XPOMOBOU
cMecu CIIETYIOIIEro COCTaBa:

JIByXxpoMOBOKHCIIbIN Kanuil (Ouxpomar kamusi) — 100 r; Boma ropsuyas — 1000 wmur
HEOUMILIeHHas cepHas kuciota — 100 mu.

JJIsl IpUrOTOBJICHUS. XPOMOBOM CMECH pacTBOPAIOT B I‘OpH‘-ICfI BOJC HBYXpOMOBOKHCHLlﬁ

KaJIuH, 3aTeM OXJIAXAAI0T PacTBOP U IMOCJE ATOrO J00ABISIOT CEPHYIO KUCIOTY. KHCI0TYy ABIOT

OCTOPO’KHO (00513aTEILHO B BHITSDKHOM IIKady), MPU 3TOM CMECh BeCbMa CHJILHO HarpeBaeTcs u
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nproOpeTaeT TEeMHO-KOPUYHEBBIM LBET. B 3TOM cocraBe mpenMeTHbIE CTEKJIa U JIPYTyro
CTEKJISIHHYIO IOCYJy BBLIEPKHUBAIOT 2—3 JHS, a IOCJIE€ IPOMBIBAIOT B IPOTOYHOW BOJE B
TedyeHue 1—2 4acos.

Ha xopomo 00e3KHpeHHOM MpeAMETHOM CTEKJe BOJa JOJDKHA PAcTeKaTbCs TOHKUM
CJIOEM, a He COOMPATHCSI B KAILJIH.

2. TloayveHue HUTOJOTHYECKOT0 Ma3Ka.

[TosnyueHHOE KOJIMYECTBO MaTepHasa HE BCET1a ONpeAesieT BO3MOKHOCTH IUarHOCTUKH,
MHOIZIa O4YEHb Majoe KOJHMYECTBO MaTrepuana SBISIETCS JOCTAaTOYHBIM Uil IOCTAaHOBKU
nuarHo3a. Hannuue GonbIIoro kKojauuecTBa KpPOBU 4acTo sABiseTcs nomexou. Ilpu eé nanmmuun
Ma3Kl HeoOXOIuMO JeNlaTh KakK MOXKHO CKOpee, HHade HacTylaeT CBEpPThIBAHME U U3
CBEPHYBILET0OCS CI'YCTKA OYEHb TPYJIHO CIENaTh Ma3KU U IPOBECTU UCCIIEIOBAHHE.

Marepuan HaHOCAT Ha CTEKJIO U OYEHb aKKYpaTHO JAEJar0T Ma3KH, T. K. KIIETKH OY€Hb
paHHMMBI, a Hajguuue OOJIBIIOr0 KOJMYECTBA pa3pyLICHHBIX KJIETOK MeEIIaeT MPaBUIIbHOM
JMarHOCTHKE.

IIpasunvrno npucomoenenuviti Mazok U3 HOPMAIbHOU UNU NAMOJIO2UYECKOU UBMEHEHHOU
MKAHU O0JIHCEH OMBEYAMb CLEOYIOUWUM YCTIOBUAM.

e Ma3ok ao/KeH HauumHaTbes Ha | CM OT y3KOro Kpas MpEeIMETHOTO CTeKlIa U
3aKaH4YMBaThCsl IPUMEPHO B 1,5 cM OT Jpyroro kpasi MpeiIMETHOTO CTEKJa; Ma30K He JOJKEH
JIOCTUTaTh JJIMHHOTO Kpas CTEKJIa, MEXAYy Ma3KoM M KpaeMm MPEIMETHOrO CTeKJa JOJDKHO
ocTaBaTbcs paccTosiHue npuMepHo 0,3 cMm.

o Xopomuii  Ma30K  JIOJDKEH  OBITh ~ MaKCHUMaJdbHO  TOHKUM  (MaKCHMAaJIbHO
NpUOIMKAIOIIMMCS K OJTHOCIIOHOMY), paBHOMEPHOM TOJIIMHBI (HE BOJHOOOpPA3HBIM) Ha BCEM
MPOTSKEHUH.

e Ma3ok M3 ocajaka JKUAKOro MaTepuayna (KUIKOCTh M3 CEPO3HOH MOJOCTH, CMBIB U3
Pa3INYHBIX OPTaHOB, COAEPIKUMOE KUCTO3HOM MOJIOCTH U T.I1.) JOJDKEH 3aKaHUYMBATHCS Y OJTHOTO
U3 Y3KHUX Kpa€B MPEAMETHOIO CTEKJIa B BUJIE CJI€]a, OCTABJIEHHOTO KaK Obl TOHKOW HIETKOM.

e KieTku B Ma3ke JOKHBI OBITH PaBHOMEPHO paclpeiesieHbl, BCE YYacTKH Ma3Ka
JOJDKHBI XOpOILIO IPOCMATPUBATBCA U HE COJEPKATh «TOJICTHIE YYaCTKW», COZAEpXkKallue
HempocMaTpuBaeMble (III0X0 MPOCMaTPUBAEMbI€) CKOIUIEHUS MITM KOMIUIEKCHI KJIETOK.

U3 srcudkux nynkmamog Ma3Ku TOTOBAT INOJOOHO Ma3KaM KpPOBH, €CIIU IOJIy4eHHas
Macca IUIOTHas WM KOMKOBaTas, TO MOMHMO Ma3KOB MOKHO MPHUIOTOBUTh U OTIEYATKH Ha
CTEKIIE.

Memoo omneuamkoé umeem onpeoeneHHble NpeUMyu,ecmea.

o Bo-nepBbIX, KIETKH MOABEPTatOTCS TOPa3a0 MEHbIIEMY TPaBMaTU3MY.
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e B0-BTOpBIX, €CTh BO3MOYKHOCTh PACHOJIOKEHUSI KJIETOK IIaCTaMH, YTO MOMOTaeT Mpu
ONMCAHUU LMTOJIOTMYECKOTO IIpernapaTa XapaKTepU30BaTb U COOTHOILEHUE KIETOK MEXIy
co0o0ii.

e B-Tperbux, eciu marepuan 6orat KpoBblO, €r0 HEOOXOAMMO HAHECTH HA CTEKJIO U
TOTJ1a BBIOMPATh OTTYy/Aa "OCJICHbKHE KPYIUHKH" ¥ UMH JI€JIaTh Ma3KH.

Meroa oTHE4YaTKoOB MPUMEHHUM IPU MCHOJIB30BAaHUHU IUTOJIOTHYECKOTO METOJIa BO BpeMs
OIEPALIMOHHOTO BMEMIATENbCTBA, @ TAK JKE IMOJYYCHUH OMONCHU. DTOT METOJ MOXKET OBITh
HCIIOJIb30BaH, KaK CaMOCTOSITENIbHO, TaK ¥ MapajuleIbHO C THUCTOJIOTUYECKUM aHaIu30M. B aTux
CIIy4asiX MOMUMO MYHKIMM MPOBOJAT MOJYYEHHUE OTIEYATKOB C yJAJICHHBIX WM OOHA)KEHHBIX
OpraHoB, C MOMOIIBIO IPUKOCHOBEHHUS CTEKJIa MPEIMETHOro K HcciaeayeMoil TkaHu. Tak ke
MOYKHO TOTOBHUTH IPETApaThl MPH MOJyYCHHH MaTepralia METOJIOM COCKO0a.

Kuokocmu, nonyuenunvle npu nyHKyuu, TyT Ke UESHTPUPYTHPYIOT, Aajiee CIUBAIOT
BEPXHUU CIOM U3 I1eHTpudyru, a U3 OcaJka [eNalT Ma3Kd, KOTOpble U IOJBEPraroT
[ATOJIOTHYECKOMY MCCIIEIOBAHHIO. B HEKOTOPBIX CllydasiX MPUTOTOBJICHHBIC ITPerapaThl MOXHO
MPOCMOTPETH TOJ MHKPOCKOIIOM, OJHAKO JTUArHOCTUKY IMAaTOJOTUU HEOOXOIMMO IPOBOIUTH
TOJIBKO MO OKpallleHHOMY Tpernapary.

s ougpepenyuanvrotl duacnocmuky UCTIOAB3YIOT IUTOXUMHYECKHE METOIUKHA. YTOObI
YCTAaHOBUTh XapakTe€p CEKpEeUMH U MEXKYTOYHOTO BEIEeCTBA, MCIOIB3YIOT OKPACKH,
MPUMEHSEMbIE B TUCTOJIOTUM (MYKapMUH JJIS BBISBJICHHS CIIM3H, OKpacka MUKPOPYKCUHOM ISt
BBISIBJICHHSI KOJUIareHa, OCTEOUIa).

Ecnn marepuana 10CTaTOYHO, KJIETKHM COXPAHEHHBIE, XOPOILIO MPUTOTOBJIEH U OKpalleH
npenapar, JaeTrcs 3aKiI4YeHHEe O THUCTOJOrM4eckod ¢opMe C  yKa3aHHEM CTENEHU
mubdepeHIMpPoBKY  (HU3KOAM(PPEpEeHIMPOBaHHAs  AJ€HOKAPLIUHOMA,  IUIOCKOKJIETOYHBIN
oporoBeBarollMii pak). B Tex caywasx, Korga marepual M LUTOJIOTMYECKas KapTUHA
HEJOCTAaTOYHO YOenuTeNnbHa s YCTaHOBJCHHsS KOHKPETHOTO JHAarHo3a, JaeTcs OIHCaHue
npenapara, OTACJIbHBIX KIETOYHBIX AJIEMEHTOB M, IPH BO3MOXKHOCTH, UX OIICHKA.

HeoOxomumoi#i mpeanochlIkod JJIT TOYHOW OIICHKH MOP(OJIOTHYECKHX OCOOECHHOCTEH
KJIETOK B Ma3Ke SBIAETCS TMPAaBUIBHO CACNAHHBIA, KAY€CTBEHHO (DUKCHUPOBAHHBIN, XOPOIIO
OKpallleHHbII M  METOJOJIOTMYECKHM KOPPEKTHO M3YYEHHBIM Ma30K, [MOCTYMAIINi B
7adopaTOpud B COMPOBOXKIECHUM  HEOOXOAMMBIX  KIWHUKO-UHCTPYMEHTAIBHBIX  H
AHAMHECTUYECKHX JIaHHBIX. HEeBBIONHEHNWE OTUX YCIOBHM BEIET K HEMPaBHIBHOMY
pacmpeieieHUI0 KJIETOK TKaHU, HEMOIHOMY BBISBICHHIO WX MOP(OIOTUYECKUX O0COOEHHOCTEH,
«TIPOIYCKY» BOKHOM TUArHOCTHYECKON MHGPOpPMAIUU HA MPEIMETHOM CTEKJIE WM OTCYTCTBHIO
KOPPUTHUPYIOIICH KJIMHUYECKOW WH(OpManuu ¥, TEeM caMbiM, K OIMMOOYHOW OIICHKE

HHTOHOFH‘IGCKOP'I KapTUHBI, @ 3HAYUT K HCIIOJHOLUCHHOMY HJIHU O O0YHOr0 AWarHosy. Ecmm
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Ma3K{ ObUIM IPUTOTOBJICHBI BHE JAOOPAaTOPHM, TO B COOTBETCTBHM C TEMH K€ TPeOOBAHUAMU
OLICHMBAETCAd MX Makpockonuyeckud BujJ. COTpyIHUKH J1IaOOpPaTOpPUM JIOJKHBI IOCTOSIHHO
00y4aTh npeacTaBUTENEeH KIMHUYECKUX OTJEJICHNH, YIaCTBYIOIUX B IPUTOTOBJIEHUN Ma3KOB.

3. duxcanus Ma3ka.

Qukcanus Ma3Ka IIPOBOJIUTCS B COOTBETCTBUU c METOAMKOH,
00YCIIOBJICHHOH OMOJIOTMYECKUM MaTEpUANIOM, B3ATHUEM IS IIUTOJIOTMYECKOr0 UCciienoBanus (
BIaKHast (UKcaysi OMOJIIOTMYECKOTO MaTepHaja WM NOJCYIIMBaHUE ero Ha Bosayxe). Ilpu
BJIQKHOU (DPMKCAI[MM NPUTOTOBJIEHHBIH Ma30K IMOMENaeTcs B (PUKCUPYIOLIYIO KHJIKOCTb, 3aTEM
HnoJCylmMBaeM Ha Bo3ayxe. HenmocratouHnas ¢ukcanust Ma3ka BeAeT K HEKaueCTBEHHOMY
OKpAILMBaHUIO KJIETOK.

1. [TpaBunbHas pukcamus Ma3ka 0OYCIOBIMBAET CTOMKOCTh KIETOK IO OTHOIICHHIO
K coJeprKalleiicss B Kpackax BoJie, KOTopas B HE(UKCHPOBAHHOM Ma3Ke H3MEHSET CTPOEHHE
KJIETOYHBIX 3JeMeHTOB. IIpu ¢ukcanuu Maszka MpPOUCXOIUT Koaryisuus Oeika, B pe3yibTare
YEro KJIETKHU MPUKPEIUISIIOTCS K IPEMETHOMY CTEKIY;

2. [lpu ¢ukcamuy NUTOJOTHYECKUX IPENapaToB JIOJDKHBI ~ HCIIOIB30BATHCS
(duKcaTopbl: METWIOBBIH CIUPT, 3TWIOBBIA cnupT, cMmech Huxudoposa, ¢ukcarop Maii-
I'pronBasibaa, pukcatop Jleimmana, aneToH (JUIsi UIMMYHHOLIUTOXUMUH).

Ecin 370 cnenuanbHO HE OrOBOPEHO METOAMKOM, TO, Kak MNpaBUiIO, (PUKCUPYIOT
BbICYIIEHHbIE ~ Ma3Ku. Jlyummm  ¢ukcaropoM Ui  IUTOJOTHYECKMX  IMPENaparoB
ABIsieTCA Memanon. B MeTaHoe puKcaIuio NpoBoAAT OT TpeX J0 AECATH MUHYT.

Kpowme Toro, 1y gukcanum MokeT ObITh HCIIOJIb30BaH amunoswviil cnupm 100°. Bpems
¢ukcanuu cocrapisier 10—30 MUHYT.

B kauectBe (hukcaropa MOXKET HMCIONb30BaThCs cmecy Hukugoposa (Bpems (ukcanuu
MUHUMYM 15 MuHyT, MakcumMyMm 1—2 waca). Hekotopsle kpacutenu (Jleimman, Maii-
['proHBaJIb[) SBISAIOTCS OTHOBPEMEHHO (PUKCATOPAMH.

4. OxpammBaHHe Ma3Ka.

KauecTBeHHOE OKpalMBaHHe IO3BOJSET MPABUIBHO HJIEHTU(GUIUPOBATH KIETOYHBIE
AJIEMEHTHl Ma3Ka M OLEHHUTh UX OCOOEHHOCTH IMPHU MHUKPOCKONUHU. B anekBaTHO OKpamieHHOM
Ma3Ke CTPYKTYpPBbI HUTOIIa3MBbl, SAApa, IACPHOT0 XpOMaTHHA, AJIPBILIEK.

[Ipu nmpumeHeHHM THO00W METOIWMKHM OKpalllMBaHHWE Ma3Ka Ba)KHO TOYHO COOJIOAATH
MOCIE0BATENbHOCTh MPOIEAYp MPUTOTOBIEHUS PAacTBOPOB U BPEMEHHBIE MPOMEXKYTKHU
BPEMEHHM B TEUEHHE ITPOLIECCA OKPALLIBAHUSL.

CymecTBytonye B NpoJake NapTUHM KpPacUTENs HMMEIOT pa3iIudyHyl0 HHTEHCHUBHOCTh
OKpacKku. OTO 0O0sA3bIBA€T ONBITHBIM IYTEM YCTaHOBUTH ONTHMAJIbHbIE KOHIEHTPALUU

(pa3BeneHue) W BpeMs OKpalllMBaHUS A KaKIOTO (UIakoHa KpacHTENs, KOTOPBIH
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YCTaHaBJIMBAET IIPU OKPAIIMBAHUU CEPUM MPENAPATOB PACTBOPAMH C PA3IUYHON KOHIIEHTPALMEH
KpacuTelns, MEHSs JUINTEIbHOCTh €ro Bo3aeiictBus. Ilpm mpuUroToBieHHMM pPacTBOPOB
HeoOxoaumo yuuThiBaTh pH Bojabl: OHa nomwkHa ObITh HeWTpanmeHol (pH 6,8 — 7, 2) uto
o0ecrnieunBaeTcs UCMOJIb30BaHUEM OYy(hepHBIX pacTBOPOB.

PexomenayemMble METOABI OKpAIIMBAHUS LIUTOJIOTMYECKUX MA3KOB: a3yp — 303UHOBBIN, 110
Pomanosckomy — I'mmse, Jleimmany, Maw — I'pronBanbay, [lanmnenreldimMy; reMaTOKCHIMH —

703MHOBBIN, MeToA [lanannkonay.

3AHATHUE Ne9
I'MCTOXUMHUYECKUE METOJAUKU: BBISIBJIEHUE THK PEAKTUBOM HLIN®DA

HEJIb: OcBoenne meroaa BoisiBjieHus JJHK peakrusom lHudda

TeopeTnyeckne BONPOCHI, MOAJIEKANIHE PACCMOTPEHUIQ

1. Meronuka BeisiBnenus JJHK peaktusom [ludda.

Meton BoisiBiaenus JIHK peakrtusom HIudda

Merton npemnoxen s uzydenus [JHK B sapax kierounbsix snemeHToB. HykneanbHas
peakuus denbreHa B cpe3ax OCHOBaHA Ha KMCIOTHOM TMApONM3€e IpH Temmneparype 60°, korma
MMEET MECTO pacuierieHue nypunoae3okcuneHTo3neix cpszel JHK. bmaromaps takomy
pPACHICTUICHUIO TIOSIBIIAIOTCS. CBOOOJIHBIE abJACTUIIHBIE TPYIIBI, KOTOPBIE, COEAUHSACH C
peaktuBoMm Iludda, obpasyror kpacutens kpacHo-¢puoneroBoro nsera. JJHK noxammszoBana
UCKIIIOUUTENIBHO B sipax U XpoMocoMax. O COCTOSIHUM €€ CyIAT KaK 1O WHTEHCHUBHOCTH
OKpAaCKH #/1pa TaK U IO KOJUYECTBY U BEIWYMHE OINPENIEIAEMBIX B HEM CTPYKTYp. [Ipu pe3kux
HapymeHusax B coaepxannu JJHK sapo Moxker npenctaBiasiTbes pa3ayThiM, Ty3bIPbKOBUIHBIM.

Jlnst  mpoBeAeHWST HYKJICATbHOM peakmuu HEOOXOJWMBI  CIIEIYIONINE PEaKTHBHI:
HOPMAJbHBIA PACTBOpP COJSHOW KHUCIOTHI Ha JAUCTUJUIMPOBAHHON BOJE, (DYKCHHCEpHHCTas

kucnora (peaktus Ludda), cepaucras Boaa (Boaa, conepxkaras SO2).

IIpurorosjieHue pacTBOPOB.
1. Hopmansnuwuii pacmeop conanoil Kuciomel HA OUCMUNIUPOGAHHOU 600e. B
OTHOILIEHUHU COJISTHOM KUCJIOTHI MOHATHS HOPMAaJIbHBIN pacTBOP M MOJISIPHBIN coBnaaatoT. Mcexoas
u3 MonekynsapHoro Beca HCI, pasuoro 36,5, i mpUroTOBICHUS MOJISIPHOTO PacTBOpA CIEAYyET

B3STh €€ B YMCTOM BHjIe (0€3BOIHYIO) B KojudecTBe 36,5 T.
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W3BecTHO, UTO MaKCHMMallbHO KOHILIEHTPUPOBAHHAsS COJSHAs KUCJIOTa MMEET yIEIbHBIN
Bec 1,19 u comepxut unctoir kuciaothl (o Becy) 37,3%. CrenoBaTenbHO, Il TPUTOTOBICHUS
HOpManbHOTO (MOJIsipHOTO) pactBopa HCIl Hy)XHO HalTH, B KAKOM KOJIMYECTBE TAKOW KPETKOU

COJISTHOM KHMCJIOTBI COJIEPKaTCs HyKHbIe HaMm 36,5 T. Perraem mo cienyromeit popmyiie:

100:37,3=x:36,5=100*36,5=97,8.
37,3

Takum obpazom, B 97.8 T MCXOAHOW KPENMKOW COJSHON KHUCIOTHI coaepkutcs 36,5 T
qUCTOM (0€3BOTHOMN) KUCIIOTHI.

[TepeBons mis ynooctBa 97,8 T Ha 00beMHYIO Mepy, moiryuuM 82 mil. CrieoBaTenbHO,
JUIsL TIPUTOTOBJIEHUS HOpMalibHOTO MoJisipHoro pactBopa HCl HyxkHO B3sTh 82 M Kpenkoin
COJIIHOM KHMCIJIOTHI yAenbHoro Beca 1,19 u nonuts ee quctuuimpoBanHon ao 1 .

2. @ykcuncepnucman xucioma (peakmué Illughgha) 1 v pacreproro napadykcruna
(XJIOpPHUCTOBOIOPOIHBIN Mapapo3aHuInH) 3aiuBaoT 200 MJI KUTIAIIEH TUCTH/UIMPOBAHHON BOIBI
U PacTBOPSIOT MPU NOCTOSTHHOM IOMEIIMBAHUM B TEUEHHE 5 MUHYT. 3aTEM PacTBOP OXJIAKIAIOT
1o 50°, puabTpyroT B OaHKy ¢ mpUTepTOr nMpoOKoi u A06aBistoT 20 MII HOPMaJIbHOIO pacTBOpa
COJISTHOM KUCIIOTBI. PacTBOp OxJ1axaaroT 10 25° ¥ BCHINMAIOT | T XUMUYECKH YUCTOTO OUCYIb(pUTa
HaTpUs.

[TosydeHHBI pacTBOp OCTaBISIOT B TEMHOTE IIPU KOMHATHOM TemrepaType Ha CyTKH. 3a
3TO BpeMs BCJeJICTBHE 00pa3oBaHUS (PYKCMHCEPHMCTOM KHCIOTBI OH MWJIM COBEPILIEHHO
oOecrBeynBaeTcs, WM IMPHOOpETaeT >KenToBaThlii oTTeHOK. KadecTBOo (ykcuHa sBiseTcs
pelIaoIuM I MOJIy4eHUs 00€CIBEYEHHOTIO pacTBOpa (PyKCHHCEPHUCTON KUCIOTHI.

Jliig npuroToBieHus: GyKCUHCEPHUCTONW KUCIIOTHI HYKHO OpaTh (DYKCUH, CTIEUAIbHO IS
3TOro HpeaHa3HadeHHbIH. [IpruMeHeHne mpocToro oCHOBHOTO (yKcHHa BeAET K HeyJaadaM, Tak
KaK OH HEOJHOPOJIEH TI0 CBOEMY COCTaBY M COCTOMUT M3 CMECH COJISTHOKHUCIIBIX U YKCYCHOKHCIIBIX
coJiell po3aHWIMHA W Tapapo3aHWIMHA, NMPUYEM TJIaBHOW COCTAaBHOM YacCThIO €ro SBISETCS
COJITHOKHUCIIBIN PO3aHMIIMH (a HE MapapO3aHUIINH).

B TemHOTE, IpU KOMHATHON TEMIIEpaType U B XOPOLIO 3aKYNOPEHHOM CKIIIHKE pEakTUB
Iudpdpa moxer coxpaHsaTbes 10 4—6 Hemenb. Eciu KMIKOCTh HAUYMHAET OKPALIMBATHCS
(KpacHeTb), OHa CUHMTaeTCsl HerogHoW K ymnorpeOneHuto. Henb3s BBICTaBIATH pacTBOP
(YKCHHCEpHUCTON KHCIIOTHI Ha COJIHIIE, KOO B 3TOM ciydae oH ObicTpo (B TeueHue 15—30
MHUHYT) OKpAIIUBAETCS B PO30OBBI 1[BET.

3. Cepnucmasn 6ooa. bepyt 200 M1 TUCTUIUTMPOBAHHOM BOJbI, prbaBisitoT 10 mi 10%-
HOTO pacTBopa Oucynbdputa HaTtpuss W 10 MJI HOPMAJIBHOTO pacTBOpa COJITHOW KHCIIOTHI.

CepHucTas BoJIa K&K/IbIi pa3 TOTOBUTCS CBEXKas U JOJDKHA 00J1a71aTh XapaKTEPHBIM 3aIlaxoM.
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Peaknusa BeisiBnenuss JIHK oObidHO MPOBOIMTCS HA TOHKUX TMapaHOBBIX Cpe3ax, HO
MOKHO II0JIb30BaTbCsl TaKXKE 3aMOPOKEHHBIMM U JaXe LEUIOUAMHOBBIMH  CpE3aMu;
NpUKIeHBaTh WX HeobOs3arenbHO. [lapaduHOBBIE Ccpe3bl BHavaie, MO OOIIMM IpaBUIIaM,
0CBOOOXKIAIOT OT napaduHa, 3aMOPOKEHHbIE — MPEABAPUTEIHHO BhIIEPKUBAIOT 24 yaca B 95°
cnupTe Ui yIaJdeHusl JTUIOMIHOro anpieruia (ruiazmans). [lapaduHoBble W 1ENIOUIUHOBBIC
Cpe3bl B TaKOM CHUPTOBOW 00paboTKe HE HyXKAarTca. Jlo TpoBeneHUs peakiuu Cpe3bl
IIPOMBIBAIOTCS B IUCTUILIMPOBAHHOMN BOJIE.

Martepuan duxcupyrot B xkuakoctu Kapnya, Llenkepa, XxpoMo-hopMaarHOBBIX CMECIX
(Pero, Opra, uenkep-popmoin), 10—15%-HoM pacTBOpe HEHTpasbHOrO (GopMaauHa U JAPYTHUX
KUAKOCTSX.

KagectBo (ukcanum mmeeT 0OJbIIOE 3HAUEHHUE JJIS PE3Yy/IbTaTOB OKpPAacKu. PazmmuHble
dukcaropsl naroT Haumydinylo peakuuio Ha JIHK mpu ompeneneHHBIX cpokax THAPOIH3a,
YCTaHABIMBAEMbIX ONBITHBIM IIyT€M; THUIPOJIM3 CBEPX OMPEACIEHHOT0 BPEMEHU BEIET K
CHI)KEHUIO peaklUu BIUIOThH JI0 MOJHOI'O €€ MCYE3HOBEHUS, YTO CBA3aHO C MOTEped TKaHAMU
JHK u ee xumuueckum pacuierieHueM. OnTuManbHas MPOJOJIKUTENBHOCTh THAPOIN3a IpU
ynotpebnenun xkuakocred Llenkepa, Kapnya u nenkep-dopmona cocranser 4—5— 8 MUHYT,
st 15%-Horo ¢opmanuna u xuakocta Pero 6—15mMunyT.

Memoouka npogedenus peakyuu.

Peakuust npoBoauTcs B 2 3rarma:

1) ruaponus u 2) okpacka GyKCUHCEPHUCTON KUCIOTOM.

T'uoponu3. Ha acOecTOBYIO CeTKy CTaBAT YKpEIUIEHHBIH Ha CIEUaJbHOM ILITaTHBE
XUMHYECKHH CTaKaHYMK €MKOCThI0 OK0J0 100— 150 My, B KOTOpPBIN HalMBalOT HOPMAaJIbHBIN
pacTBOp COJSHOW KHCIOTBl. B cTakaHUMK CTaBAT HECKOJBKO THPEIMETHBIX CTEKOI C
HaKJIEEHHbIMU Ha HHUX (OEJIKOM C TIIMLEPUHOM) Cpe3aMH, OJJHOBPEMEHHO OIYCKAlOT B HEro U
TEPMOMETP, KOTOPBIN YKpeEIuIsieTcs Ha mraTtuse. HarpeBaroT crakaHuMK Ha cCIUMpTOBKE 10 60° n
MOJJIEPKUBAIOT ATY TEMIIEPATypy B TeUeHHE 3 — 5 —8 MUHYT.

VYpoBeHb COJITHOM KHCJIOTHI B CTaKaHYMKE OTMEYArOT CHAPYKU BOCKOBBIM KapaHJAIIOM
JUISL TOTO, YTOOBI UMETh BO3MOXHOCTH BPEMsI OT BPEMEHH MOIOJHATH HCHAPUBIIYIOCS BOJY.

JUiss  TOdydeHUs XOpOIIMX pEe3yJbTaTOB BHAdaje HAA0 OTpaboTaTh TEXHUKY
NOJJepKaHUsl TemIepaTypbl Ia yKa3aHHOM YpPOBHE C JOMYCTUMBIMU KOJIeOaHUSMU
Temneparypsl B npeaenax 1—2° (ot 59 no 61°). IIpomie Bectu 3Ty peakuuio Ha BOASIHON OaHe
WIM €lIe JIy4llle U TEPMOCTATe, yCTAHOBJIEHHOM Ha 60°, B XOpOILIO 3aKPBITOM CTaKaHUUKE.

ITo ucreyenun 3-5-8 MMHYT, AJIs1 MPEKpAIIEHUS THAPOJIM3a, MpenapaThl BHIHUMAIOT U3
CTaKaHYMKa, OIYCKaIOT B XOJOJHYIO BOJIY M 3aTéM OBICTPO OIIOJIACKMBAIOT B XOJIOAHOM

HOPMaJIbHOM PACTBOPE COJITHON KUCIIOTHI.
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Okpacka.
1. TlomemaroT cpe3bl B 3aKPBITHIM cOCyld € (PYKCHMHCEPHUCTOM KHCIOTOW (peakTUB

[Mudda) va 1—2 gaca. OxpamuBanue BeAyT B TemMHOoTe!!!

2. TmareabHO MPOMBIBAIOT B 3 MOPIMIX CEPHUCTONW BOJIbI (HAJIUTOM B CTaKaHYUKH,
MPUKPBITHIE KPBIIIKAMH) 110 2 MUHYTHI B Kak10¥ nopiuu. [Ipenaparsl mpoBOAsST B OAHOM U TOM
e TOCIIEeIOBATCIILHOCTH W, TaKUM O0pa3oM, TEPBBI CTaKaHUYMK MPUHUMAET OOJbIIE BCETO
(YKCUHCEpHUCTOU KHCIIOTHI.

3. TIpombIBaIOT B IUCTUIUTMPOBAHHON Bojie S—10 MuH.

4. TIpoBoasT uepe3 CHUPTHI, KCHIIOI, OaTb3aM.

Pe3ynomam oxkpawusanus: SICpHOE BEUICCTBO OKPANIUBACTCS B KPAaCHO-(PHUOJICTOBBIN
I[BET.

Jliia Gonbliell YBEpEeHHOCTH B pe3yabTaTaX peaklUy >KeJIaTelIbHO CTaBUTh KOHTPOIIBHBIH
OTBIT, KOTOPBIH COCTOMT B TOM, YTO OJUH U3 CPE30B, HE MOJBEpras TUAPOIHU3Y, IOCTE
KPaTKOBPEMEHHOTO TMpeObIBaHUS B XOJOJHOM HOPMAaJbHOM PAaCTBOPE COJSHON KHUCIOTHI
MOMEIIAIOT B PacTBOP (PYKCHHCEPHUCTON KHUCIOTHI (Ha 1—2 yaca). SlnepHoe BEmecTBO B 3TOM

CJIydae OCTACTC HCOKPAIICHHBIM.

3ananue
1 [TpUrOTOBHUTE PACTBOPHI JJIs1 OKPACKH MPETIAPATOB.
2. OxpacuTh npenaparsl.

3AHATHUENe 10

I'MCTOXUMHMNYECKHUE METOAUKH: BBISAIBJIEHUE ITIOJIMCAXAPUIOB C
NOMOIIBbIO K- PEAKIUN; MYKOITOJIMCAXAPU/1OB
AJIBIHIUAHOBBIM CUHUM

HEJIb: OcBoeHne MeTOAa BbISIBJICHHS MOJHCAXAPUAOB C IOMOIIBIO IIMK- PEaKIMHU;
MYKOIIOJIMCAXaPH/I0B AJIbIIHAHOBBIM CHHUM

Teopernyeckne BONPOCHI, MOAJIEKAIIHE PACCMOTPEHHIO

1. Mertoauka BBISIBICHHS TOJMCAXAPHUIOB C TTOMOIIBIO IIMK- PEAKITUH.

2. MeToauKa BBISBICHUS nojimcaxapuaoB aJlbllMaHOBBIM CUHHUM

BrisiBiieHHe noJimcaxapuaos ¢ noMoubio peakunu lHngg-nepiionHon KucJIoThI

(IIUK— PAS-peakuusi).
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C noMompr 3TOW peakuUu MOTYT BBIABIATHCSA TJIHKOT€H, MYKONPOTEHUJBI,
IJIMKONPOTEUIbl U TIUMKOJIUIUABL. B pe3yinbTare OKHUCIEHHsS B IepilogaTe BO3HHUKAIOT
IBJETUAHBIC TPYIIBI, KOTOPBIE CBS3BIBAIOTCS ¢ peakTuBoM lludda n maroT aumoBo-KpacHoe
okpamuBanue. Matepuan MoHO (GUKCUPOBATh B crupTte, Gpopmanune, no JIumum u B apyrux
¢dukcaropax.

IIpuroros/ieHne pa6o4nx pacTBoOpoB.

PactBopsI nepitogaToB roToBIT Ha AUCTUILIMPOBaHHOM Boje. st aToro B 100 Mn BoJibI
pactBopsrOT 1 T mepilonara kanus wid 2,5 T nepiojiata HaTpusl.

C npuroroBnenuem peaktuBa udda Bol yxe BcTpedanucy Ha IpOLLIOM 3aHATHH MIPU
BeisiBiieHun JIHK peaktuBom ludda. Hmwke nmpuBeseHa mponuch MPUTOTOBICHHUS PEaKTHBA
HIudda no Tumosu, KoTopas UMEeT HEKOTOPHIE OTIIMYHS OT paHee MPUBEIEHHON TPOTIHCH.

1. PeaktuB Illudda no mpommcu ge Tomazu: 1 r OcHOBHOro (hyKCHMHA TIIATEIHHO

nepemenars B ¢paphopoBoii cTynke 1 pactBopuTh B 200 M1 KUnsiien AUCTUIUIMPOBAHHON BOJIBI,
5 MUHYT BCTPAXHUBATh U oxyaauTh To4HO 10 S0°C. [IpodunsrpoBats. K ¢punbrpary nodasuts 20
mi 1 H. pacTBOpa coiysiHON KucinotTel. PactBop oxnaguts no 25°C u npubaBuTh K HeMy 1 T
metabucynbdura Hatpus (xanus) - Na2S20s. PactBop ocraButh B Teuenue 14-24 u. Ilocne
3TOro 100aBUTh 2 T aKTUBUPOBAHHOTO YIJIsl, | MUHYTY BeTpaxuBath. [IpopuiibTpoBaTh. XpaHUTh
B xonoauiabHuke npu 0 - +4°C. Ilepen ucnonb3oBaHHEM PACTBOP JOKEH MMETh KOMHAaTHYHO
TeMIeparypy.

2. CepHuctas Bozaa: bepyt 200 mMa quctuinupoBaHHO# Boabl, mpubasisor 10 M 10%-

HOro pactBopa Oucynbdura Hatpust U 10 MJI HOPMANbHOTO pPacTBOpa COJISIHOM KHCIIOTHI
CepHucTas BoJa KaX/1blil pa3 TOTOBUTCS CBEXKasl U JOJKHA 00J1a/1aTh XapaKTEPHBIM 3al1aXOM.
[Tocne oxucineHus B mepiogare cpe3bl HEOOXOAWMO TINATEIBHO MPOMBITH B

JUCTUITUPOBAHHOM BoOJie, UTOOBI Ha HUX HE OBIJIO KOpUYHEBOro ocajka. OkpaBaHue 0ObIYHO
IPOBOJAT B CTAKAHUYMKAX C MPUTEPTON MPOOKOH 1 00epHYThIX YepHOi Gymaroii. ITocie paboTh
peaxtuB lludda craenyer nocTaBUTh B XOJIOAUIBHUK.
Memoouka npogedenus peakyuu.

JenapaduHupoBaHHbIE Cpe3bl Uepe3 psi CIUPTOB JOBOIST 10 BOJIBL.

IlepenocsT B nepiionat HaTpus WK Kanus Ha 20-30 MUHYT.

TiarenbHO TPOMBIBAIOT B IUCTUINIMPOBAHHON BOJIE.

[Tomemator Ha 10-15 munyt B peaktus [udda.

OnosacKkuBaOT B TPEX MOPLUAX CEPHUCTON BOJIBI.

HpOMLIBaIOT B HHCTHHHHpOBaHHOﬁ BOJC.

N o g A~ w D P

O06e3BOKUBAIOT, MPOCBETIISAIOT M 3aKIIIOYAIOT B Oaib3aMm.
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Pesynomam oxkpawueanusa: 111K - nonoxutenbHble BEHIECTBA OKPALIMBAIOTCS B
KpPacHBI I[BET Pa3IMYHBIX OTTEHKOB. HeWTpanbHBIE MYKOIOIHCAXapHUIbl OBIBAIOT OOBIYHO

NypIypHO-KpacHbIE, TIIMKOTEH - 00Jiee TEMHBIH.

Monudpukanus meroquku nposenenusi HIMK— PAS-peakuun

1 [enapadbuHupoBaHHbBIE CPE3bI Uepe3 PsJl CHUPTOB AOBOAST 10 BOJBI.

2. Oxucnenue B 0,5% pactBope HoaHoW KuciaoTel 3-5muH. (500Mr. iHomHoM
kucnorel Ha 100Mi. gucTwIMpoBaHHOW BoAbl). OKHCIIEHHE NPOBOJIAT B
TemHore!

TiaTenbHO TPOMBIBAIOT B IUCTUILTUPOBAHHOM Bojie 10MuH (3 cMeHBI BOJIbI).
[Momemrarot Ha 10-15 munyt B peaktus ludda (B Temuore!).

OnonackuBaOT B TPEX NOPLUAX BOJOIPOBOTHON BOBI.

[TonkpammBaioT B TeMaTOKCUIIMHE.

[IpombIBatOT B BOJOMPOBOIHOM BOJIC.

© N o o~ W

0663B0)KI/IBaI-OT, IMPOCBETIIAIOT U 3aKJIIFOYAKOT B Oanp3aMm.

3ananue

1. [IpuroTtoBuTh pactBopsl 11 MoauurmpoBanHoit WK - peakuun.

2. OxpacuTsb cpessl ¢ nomorrpio WK — peakiun (Mogudukarms).

3AHSATHE Nell

MeTtoabl HMMYHOTHCTOXUMHUICCKHUX HCCIIeI0BAHUH.

HEJIb: cdopmupoBarh mnpeacraBjieHHe 0 HWMMYHOTMCTOXMMHYECKHX MeTOHAaX

HCCJIeI0OBAHUI.

TeopeTrdecKre BOIPOCHL IS 06CV)KI[CHI/I}I Ha 3aHATHH

1. TpuHIMIBI UMMYHOTHCTOXUMUYECKUX METOJIOB.

2. NmmyHodeHOTHIIMpPOBaHNE W WMMYHOTCHOTHIIMPOBAHWUE TIPH aHaIHW3e KIIETOYHOM
NPUHAIIEKHOCTH U (PYHKIIMOHAIEHOTO COCTOSIHUSI.

3. Ilpumenenue (ayopecreHTHOW MUKPOCKOMMU Ui BU3YaJTU3alUM TUCTOXUMHUYECKHUX

peaKIui.
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3HAYMMOCTb

[Tpy HEKOTOPHIX MATOIOTHYECKUX COCTOSHUSX (OCOOCHHO OMyXOJIsiX) ObIBACT TPYAHO U
JIa’K€ HEBO3MOXKHO C MOMOIIBIO TUCTO- WJIM IIUTOJIOTMUYECKUX OKPACOK OMPEACNUTh THI TKaHU
anbo ee mpoucxoxkaeHue (ructoreHe3). Mexay Tem Takas BepuUKAIMs UMEET Ba)XKHOE
3HaYeHWe [JIs JAUAarHOCTUKM U MPOrHo3upoBaHus. [lodTOMy HCHONB3YIOT —pazIuvHbIE
JIOTIOTHATEIbHBIC METOAMYECKUE MOAX0Abl. OHUM U3 HUX SIBIISETCS UMMYHOTHCTOXHMHYECKUAN
METO/: Ha THUCTO- WIM LUTOJIOTMYECKUE IMpernaparbl HAHOCST PACTBOPHI C AHTHUTENIAMHU K
HMCKOMBIM aHTUT€HAM: OITyXOJEBBIM, BUPYCHBIM, MUKPOOHBIM, ayTOQHTUT€HAM U JIp. AHTUTCHBI
P OOBIYHBIX TUCTOJIOTHYECKUX OKpackaxX TKaHeW He BUIHBI. AHTHTENA B CHIBOPOTKAX HECYT Ha
cebe MeTKy: 00 (QIIFOOPOXPOM, T. €. KPACHUTENb, CBETAIIUICS B TEMHOM TI0Jie (MHAYe TOBOPS,
naronii - GrroopecueHIuo), Tud0 Kpacsmuid gepMeHT. Eciau MCKOMBI aHTUTEH €CTh B
UCCJIETyeMbIX TKaHAX WU KJIETKaX, TO BOSHUKIIMIA KOMIUIEKC aHTUTCH-aHTUTENO IUII0C MapKep
TOYHO YKaXyT €ro JIOKaJTU3allnI0, KOJTHMYECTBO, TOMOTYT U3YUYUTh HEKOTOPhIE CBOMCTRA.

NMMYHOTHCTOXHMHSI — 3TO METO]| BBISBICHHS M TOYHOW JIOKAIHM3AIMHA TOTO HJIU WHOTO
KJIETOYHOTO MJIM TKAaHEBOT'O KOMIIOHEHTa (aHTUTEHA) in Situ C MOMOIILI0 UMMYHOJIOTHYCCKHX H
TUCTOXMUMHYECKUX peakiuil. VMMyHOrMCTOXMMHMYECKHE METOJAMKH  HUCCIECJOBaHHS  Ha
CETOAHSIIHUN JIeHb SBJSIOTCS 0053aTENbHON YacThIO JIIOOBIX MCCIEAOBAHUMN, T.K. TOJBKO OHU
o0ecreunBaroT crenupruuecKyro BU3yaaIn3alio TeX UM UHBIX BEIIECTB.

C momoIpo TaHHOW METOJMKH MOKHO OTPEENSITh JIOKATU3AIHNIO B TKAHAX Pa3JIMUYHBIX
KJIETOYHBIX TPOAYKTOB (TOPMOHOB, (hepMEHTOB, UMMYHOTTIOOYJIMHOB), KOMIIOHEHTOB KIJIETOK

(peuenTopOB, COKPATUTECIIBHBIX U TPOMCKKYTOYHBIX (I)I/IJ'IaMeHTOB) " AaXC OTACIBbHBIX I'CHOB.

IIpakTHueckas 4acThb

1. IloaroToBKa KJIETOK H TKAHEH

BI)IHBJ'IeHI/Ie AHTUI'CHOB B KIJICTKAX W TKaHAX C TIIOMONIIBIO I/IMMYHOFI/ICTOXI/IMI/II/I
OCYIIECTBIISIETCS B HECKOJbKO JTamoB. Vccnemyembie oOpasmbl 3aMOpPaKWBAIOTCS WU
3aKTIOYAIOTCS B MapaduH, PeXyTcss HA MHUKPOTOME M MOMEMIAIOTCS Ha MpEeIMETHBIE CTEKIa.
3areM cpe3bl OCBOOOXKHAIOTCS OT mapadvHa, HA HUX MPOBOJIAT JEMACKUPOBAHHWE aHTUTEHOB,
OJIOKMPYIOT HecTIeIM(UUECKOe CBS3bIBAHNE OCIIKOB M YHJIOTCHHYIO TIEPOKCHIa3HYIO0 aKTHBHOCTH
U 3aTEM HpOBOJISIT I/IHKy6aI_[I/IIO C HepBI/I‘IHBIMI/I AHTUTCIIaAMU. CBHSaBHII/IeCSI HepBI/I‘—IHI)Ie aHTUTECIa
BBISIBJISIFOT, JOOABJsisl BTOPUYHBIE AHTHUTENAa, KOHBIOTUPOBAHHBIE MPH MOMOIIM MOIUMEpPA C
MEPOKCUAA30M XPEHA, M OCYLIECTBIISIIOT BU3YaJIU3aLUI0 BTOPUYHBIX AHTUTEN MNPU MOMOIIU

cybctpata — sauaMuHOOeH3MmWHA. [lociie JOCTHIKEHHMS] MaKCHUMalbHOW WHTEHCHBHOCTH

54



OKpAIIMBaHUA, CPE3bl IMPOMBIBAIOT BOMOM I MPEKPAIlCHUs PpEakUHd, JOKPAIIUBAIOT
reMaTOKCUIIMHOM U 3aKJIIOYAIOT B 3aJIMBOYHYIO CpEAy.

Jus WX mnpurofeH NpakTHYECKH JIOOOM MaTrepuasl: IUTOJOTHYECKHE Ma3KH,
CBE)X€3aMOpOKEHHasi WM (pUKcHpoBaHHas TKaHb. BpIOOp uccieayemMoro marepuana J0JKEH
OIpeNeNAThCA CBOMCTBAMHM HM3y4aeMOIo aHTUIE€HA: TaK, OOJIBIIMHCTBO LMTOMJIA3MaTHYECKHX
AQHTUTCHOB BBIABIIAIOTCS HA (PMKCHPOBAHHBIX (DOpPMANbIETUIOM U 3aJHUTHIX B mapaduH cpesax;
[IOBEPXHOCTHBIE KJIETOYHBIE AHTUIEHbI, KaK MPABUJIO, Pa3pylIalOTCi WIM MacKUpPYHOTCS IpU
OOBIYHOM (PUKCALMU U MOTYT OBITh BBISBJIEHBI TOJIBKO HAa CBEKE3aMOPOKEHHBIX TKaHSIX JIMOO B
KYJIBTYPE KIJIETOK.

2. ®ukcanus

OcHOBHasi YacThb TUCTOJIOTMYECKUX M ILMTOJIOIMYECKUX METOJMK HalpaBlieHAa Ha
COXpaHeHHe MOP(}OIOTHYECKOM CTPYKTYphI KJIETOK U TKaHEH, [l 3TOro UcciieyeMble 00pa3iibl
noMemawT B (ukcupyromue pactBopbl. Dukcanus HeoOXxoauma s NPEeIOTBpAIEHUsS
ayTOJIM3a aHTUTEHOB; MPH 3TOM OJIOKUPYIOTCS JH30COMHBIE ()EPMEHTBHI M IPEIOTBPALIACTCS
poct OakTepuii, KOTOPBIE BBI3BIBAIOT Pa3pyIICHUE KIETOYHON CTPYKTYPHI.

[lonoxxuTenpHbpld  pe3ylbTaT  HMMMYHOTMCTOXMMHYECKOW  pEakLMH BO  MHOIOM
onpenensercss aJeKBaTHOM (uKcanuell HcciedyeMblX aHTUICHOB B TKaHAX. BbIABIseMbIi
AQHTUTEH JOJDKEH OBbITh HEPAaCTBOPHUMBIM B KUIKOCTSIX 3a CueT Ipouecca (UKCAlUU €ro K
TKaHEBBbIM KOMITIOHEHTaM. OCOOEHHOCTBIO AHTUIE€HA SIBJSETCS JOCTYNHOCTh €ro INEepBUYHON
CTPYKTYpbl ansi aHtuTen. C Jpyroil CTOpOHBI, 3a CYeT JeHaTypaluu OenkoB, (ukcarus
BBI3BIBAET CTPYKTYPHbIE HW3MEHEHMS M HWHAKTHBALIMIO AHTUTEHHOIO MpOo(UIsS KIETOK.
WneanpHblil puKcaTOp IOJIKEH COXPaHITh MOP(HOIOTHIO UCCIETYEMOTr0 MaTepHraa, 3aKpersiTh
UCCJIETyEMbIl aHTUTE€H B MECTE €r0 pacHpeeIeHus] U He HapyllaTh €ro aHTUT'€HHbIE CBOMCTBA.
Jlo Hacrosiero BpeMeH! moJo0HOro (puKcaTopa He OIMHMCAHO.

Bribop cnenuguueckoro ¢ukcatopa I OTAEIbHBIX KOMIIOHEHTOB KJIETKM HMEET
Oombiioe 3HayeHue. M3 3THX KOMIOHEHTOB BaXKHYIO POJIb UTPAIOT OEIKU KIETKH, a JIY4LIUM JJIs
HUX (uKcaTtopoM siBisieTcs GOopMaiKH; B TEX CIydasiX, Koraa (opMaluH MCIONIb30BaTh HENb34,
€ro OOBIYHO 3aMEHSIOT CIIUPTOM MJIHM aleTOHOM. B 4acTHOCTH, aHTUTEHBI MPOMEXKYTOUHBIX
(HIaMEHTOB Jy4llle BBIABIATh HA CBEKE3aMOPOKEHHBIX Cpe3axX MU TKAHAX, (PUKCUPOBAHHBIX B
CIUpTax.

Qukcayus MazKko8 Kposu U uyumoaozuueckux npenapamog.llepen dukcanuei
IpernapaTrsl BBICYIIMBAIOT 1-2 Yaca Npu KOMHATHOM TeMmueparype Uil IpeAoTBpallleHus
NOBPEXACHNUS KIETOK. IIpyn BBICYIIMBaHMM KJIETKM IUIOTHO NPUIUMNAIOT K CTEKIYy M HE

CMBIBAIOTCSI TpH Tocieaytouiel ¢ukcauuu. BrpicylimBaHue He TMOBPEXIAET CTPYKTYPbI

55



MMOBEPXHOCTHBIX AHTUTEHOB JIEUKONMTOB. Ma3ku (GUKCHPYIOT JHOO B aOCONIOTHOM arleToHE,
60 B 96° sTanose 1-3 MUH, ¢ TOCIIETYIOLIEH OKPACKOM KIIETOK.

3. [IpuroToBJjieHHE CPe30B TKaHeIi

Hmmynocucmoxumusa na Kpuocmamuwix cpezax. KpypocraTHble cpe3bl MOIXOAAT IS
BBISIBJICHUSI OOJIBIIMHCTBA aHTUT€HOB. Cpe3bl TOMIIMHON 5 MKM IMOMEIIAI0T Ha MOKPBITHIE MOJIK-
L-n113MHOM CTEKJIa M BBICYIIMBAIOT B TeueHHE 12 yacoB mpu KOMHATHOHM Temriepatype. Cpessl
buKcupyroT, morpyxast B Xonoausli aneron -20 °C, mubo npyroit ¢pukcaTop (3TUIOBBINA CIUPT,
dbopmanut u T1.11.) Ha 2 MUH. CTeKJa BRICYIIMBAIOT HA BO3yXe U MPOBOAST peruaparanuio B 1%
HEMMMYHHOH ObIubel CBIBOPOTKE B cosieBoM (ocdarHoM Oydepe (PBS), 3arem ocymiecTBIsoT
UMMYHOTHCTOXUMHYECKYIO PEAKIIHIO.

HmmyHnocucmoxumus Ha napaghunosvix cpesax. COBpEeMEHHEBIE METOBI
JNEMACKUPOBaHUs KJIETOYHBIX AaHTUTCHOB TMO3BOJSAIOT mpoBoauth MI'X peaknuum Ha
napaduHoBbIX cpe3ax. [Ipm 3TOoM B KauecTBe ¢ukcaTopa MOXKET ObITh ucHoib30BaH 10%
pactBop 3a0ydepenHoro popmanbaerua.

JaiuBKa B napaduH:

Quxkcanus B 3a0ydepeHHoM popmanuHe — CyTKH.
[IpoMbIBKa B MPOTOYHOM BOJIE — 2 Haca.

70% stanon — 30 MuH.

80% stanon — 30 MuH.

90% sranon — 30 MuH.

100% sTanon — 3 cMeHnsl 1o 1 yacy.

Kcunon/ saranon 1:1 — 15 muH.

Kcwunon — 2 cmens! 1o 30 MuH.

© 0 N o g bk~ w0 DR

Kcunon/ napagun 1:1 npu 56?C — 30 muH.

[HEN
o

. ITapadun — 2 cmensl npu 56?C 1 yac.

[EEY
[EEY

. JaJINBKA.

[Tepen mpoBenenrem NI'X peakniun Ha mapaduHOBBIX cpe3ax HEOOXOIUMO OCYIIECTBUTH
ux peruapatanuto. Cpesbl TONIMHON 4-5 MKM pexXyTcs Ha MOKPHITIE OJIH-L-mu3nHoM crekina,
3areM BbicymmBatoTcs npu 37?7C B reuenne Houu U 1 yac npu 60 °C.

Perunparanus:

Kcwmnon — 3 cMeHEI 0 5 MUH.
100% »TaHoI — 2 CMEHBI 110 3 MUH.
96% nTaHOJ — 2 CMEHEI 10 3 MUH.

80% »TaHoI — 3 MHUH.

ok w0 DD

JuctrimmupoBaHHasi BoJia — 2 CMEHBI IO 3 MUH.
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JleMacKUpOBaHUE aHTUT'CHOB

[Tocne duxcanuu B popmanvHe U 3aJIMBKU B mapaduH TKAHEBbIE aHTUTCHBI HEOOXO0IUMO
JIEMacKUpoBaTh. JTa NpOLEAypa HalpaBjieHa Ha BOCCTAHOBJIEHWE OPUTMHAIBHON CTPYKTYpbI
Oenka. MeToapl JeMacKHMpOBAaHUS AHTUIEHOB, Takue Kak oOpabOoTKa MPOTEOTUTUYECKUMU
dbepMeHTaMu WM HAarpeBaHHE€ B MHKPOBOJHOBOM meun mociie (opMairMHOBON ¢uKcaluuu u
3aKIII0YeHHS B TapauH CocoOCTBYIOT OOHAPYKEHHUIO HE BBIABIISIEMBIX PAHEE aHTUTECHOB.

JleMackupoBaHHE KJIETOYHBIX AHTUTEHOB (QepMeHTaMu (TpHUIICHH, mpoTenHaza K,
MIPOHA3a) MPUMEHSAETCS, KaK MpaBWiIo, JJI HUTOKEPATUHOB M HEKOTOPBIX JPYIHX KIETOYHBIX
aHTUTeHOB. J[pyroii cnocold «0CBOOOKICHUS» aHTUTCHOB OCYILIECTBIISIETCS IyTeM HarpeBaHus,
Opy 3TOM  OTMEYaeTcs YCUJIEHHME HMMYHOTMCTOXMMMYECKOM peakuuu Ha Ccpe3ax,
¢duKcupoBaHHBIX B (hopManmHe. [t HarpeBaHMsI MO>KHO HCIIOJIb30BaTh KaK BOJASHYIO OaHIO, TaK
U MUKpPOBOJHOBYIO neyb. Kak mpaBuiio, HarpeBaHue cpe3oB MpoBoAsaT B 10 MM nutpatHOM
Oydepe npu pH 6,0.

IlIpomoxon odpadbomku cpe3oe pepmenmamu:

1. TlomecTutsb cpe3bl B JUCTHIIIMPOBAHHYIO BOJY.

2. TlpuroroButs 0,1% pactBop Tpuricuna wiu npotennassl K 8 PBS (pH 7,6).
3. Huxy6uposats npu 37 °C ot 15 1o 60 muH.

4. OcTaHOBUTH AeicTBHE (pepMEHTA OMOJACKMBAHUEM B XOJIOAHON BOJIE.

5. Ilepenectu B PBS.

Ilpomokon odpabomku cpe3o6 6 MUKpO60IHO60I nevu:

1. TlomecTuTb cpe3bl B MIAaCTUKOBBINA KoHTelHep ¢ 10 MM nutpatHeiM 6ydepom (pH
6,0).

2. Harpesats cpe3sl mpu MmomHocTd 700 BT 7 MUH.

3. JloauThk MCHapUBIIYIOCS KUJKOCTb U HAarpeBarth cpessl pu MomHocty 350 Bt 20
MUH.

4. OctyauTh Cpe3bl BHE I€UU B TeUeHUe 15 MuH.

5. Ilepenectu cpe3sl B PBS.

4. B10KNpPOBKA 3H/I0T¢HHOI AKTHBHOCTH (pePMEHTOB

Inoozennana akmuenocms nepoxcuoaswvl. llepokcriazHas aKTUBHOCTh BCTPEUYAETCS BO
MHOTHX KJIETKaX OpraHu3Ma: SPUTPOIUTAX (TeMOTIIOO0NH), MHOIIUTAX (MUOTIIOONH), Makpodarax
U HelTpodmIax (IUTOXPOMBI), TeNaTOLUTAX W SMUTEINH MMOYeK (kaTtanasa). J{ns HelTpanu3anuu
SHJOTEHHOMN NMEPOKCUIa3HON aKTUBHOCTH Ha cpe3bl Ha 10 MuH HaHocAT 1-3% pacTBOp nepekucu

BOJIOPO/IA.
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Onoocennana axkmusnocmv  wie104Hou  ocghamaszpl. biokupoBaHue — IIEIOYHOU
docdaraszpl OCYHIECTBISIOT 5 MM pacTBOPOM JICBAMHU30JISL.

Bbuomun. Butamua H — GHOTHH — IPUCYTCTBYET B ME€YEHH, MOYKaX U Ap. opraHax. [Ipu
ucnonp3oBanuu 1o Bpemsa WI'X peaknuu mnepokKcHIa3HO-aBUAMHOBOTO KOMILIEKCa st
BU3YyalIM3al[Ud MEUYEHbIX OMOTHMHOM BTOPHYHBIX aHTHUTEN, BO3MOXHO €ro Hecrneuuduueckoe
CBS3BIBAHHWE C KJIICTOYHBIMH KOMIIOHEHTAMH, COJICPXAIMUMU OSHIOTEHHBIA OuoThH. Jlis
OpeOTBpalIeHUs  NOJOOHOW  Hecnenmu(PUUecKoW  peakuuu  Mepe]  OCYIIECTBICHHUEM
OJIOKMPOBAaHUS SHIAOTCHHON NEPOKCHIA3bI MPOBOAAT HHKYOauio cpe3oB B 0,1% p-pe aBuauna, a
3areM B 0,01% pactBope Ouoruna B Tpuc-O6ydbepe (TBC). Bropoii cmocod wusbdexarsb
HECTICIIM(PUICCKON PEaKIuu ¢ OMOTHHOM — 3TO HCIIOJIb30BAHHE COBPEMEHHBIX 0€30MOTHHOBBIX
CUCTEM BHU3yaJU3allii aHTUTE€HOB.

5. IIpoBeaeHre NMMYHOTHCTOXUMHMYECKON peakumn

Cy1iecTByeT MHOXKECTBO Pa3IUYHBIX METOJO0B UMMYHO(DEPMEHTHOU OKpPAaCKH, KOTOpHIE
MO3BOJIAIOT OMNPENEIIUTh MECTO JIOKAIM3ALUU AHTUI€HA: MPSIMOW METOJ|, HENpsIMbIE METObI,
METOJIbI C HCIOJb30BaHWEM (EPMEHTHBIX HMMYHHBIX KOMILJICKCOB, aBHJIMH-OMOTHHOBBIC
METOJIbI U JP.

Ilpamoii memoo. dta metoauka Obuia pazpaborana A.H. Coons, M.H. Kaplan (1950).
Meuenble OUTL[ (pryopecueMHU30THOLMAHATOM) TEPBUYHBIE  AHTUTENAa  HAHOCWIU
HETOCPEICTBEHHO Ha cpe3bl. [locne nHKyOanuu HeCBSI3aHHBIE aHTUTENA CMBIBATH (OChaTHBIM
OydepoM 1 ¢ TOMOIIBIO YIETPahUOIETOBOTO CBETA BBIABISIIN MECTa JIOKATU3allMd aHTUTEHOB
10 3€JIEHOBATOM (IIF0OPECIICHIINH.

Henpamoii memoo. boin taxxke onucan A.H. Coons ¢ coast. (1955). Otot meron Oosee
YyBCTBUTEJICH, YEM MPSMOH, T.€. TO K€ KOJMYECTBO MEPBUYHBIX AHTUTEN, TPUCOCIUHEHHBIX K
TKaHEBBIM aHTUTE€HaM, OyJeT Ooyiee MHTEHCHUBHO OKpAIIMBAThCS MO CPAaBHEHHUIO C MPSIMBIM
METOJIOM JHOO TO >K€ KOIWYECTBO AHTUTE€HOB MOKHO JIOKQJIM30BaTh 3a cueT Oojiee HHU3KOM
KOHIICHTpAIlUX TIEPBUYHBIX aHTUTEN. [IlepBuUHbBIC HEMEUCHBIC aHTHTENIa HAHOCST Ha CPE3bl, a X
M30BITOK CMBIBaeTcs OydepoMm. 3areM HaHOCATCS BTOpHYHBIE KOHBIOTHpoBaHHBbIE ¢ DUTI]
aHTHUTeNa, MPHUHAJJICKAIINEe APYrOMYy BHUAY JXKUBOTHBIX, MOTyYeHHBbIE K ramMma-TiIo0yTUHOBOU
(bpakIuu CBIBOPOTKH KPOBH JKUBOTHBIX, UCTIOJIB30BABIINXCS B KAYECTBE IEPBUYHBIX aHTUTEN. B
ATOM cllydyae MepBUYHbIE aHTHUTENA, CBA3aBIIMECS C AHTUTCHAMH HCCIIEyeMON TKaHU SBISIOTCS
AQHTUTEHAMHU JUISI MEYCHBIX BTOPUYHBIX AHTHUTEN, KOTOPBIE TAKXKE PACTIPEIEISIIOTCS B MECTe
JOKAJIN3allMM TKAHEBBIX AHTUTE€HOB. J[pyruM MNpeuMyIliecTBOM HENPSIMOTO METOJAA SIBISETCS
BO3MOKHOCTh MIPUMEHEHUS OJJHUX U TEX K€ MEUEHBIX BTOPUYHBIX aHTHUTEII, IPU UCIIOJIb30BAHUHU

NEPBUYHBIX aHTUTEII OT OAHOI'O U TOI'O X€ BHUAa ) XUBOTHBIX. MapKCpI)I AJId 9TOro Meroga MoryT
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ObITh (hiryopectieHTHBIMU ((uryopectiuH, ponamuH), (GepMeHTHbIMH (TIEpOKCHIa3a XpeHa), a
TaK)Ke KOJIJIOUTHOE 30JI0TO.

He Konvrozuposanuwlii anmuzeHHo-pepmenmuslit memood. Hazpanue cBSI3aHO C TeM,
YTO KakK MEpPBUYHbIC, TAaK U BTOPUYHbBIC aHTUTEJIa HE KOHBIOTUPYIOTCS C Mapkepamu. B cBoro
ouepellb, BTOPUYHBIC aHTUTENA UCIOJIB3YIOTCS KaK MOCTHK MEKIy NEPBUYHBIMU aHTUTEIAMU U
KOHCYHBIMH, KOTOPLIC TaAKKXC HC KOHBIOTHPYIOTCA, a MIOJYYaOTCd IIYTCM HWMMYHHU3AIUU
JKUBOTHBIX TOI'0 X€ BHUJA, YTO M MNCPBUYHLIC AHTUTCJIA K ICPOKCHUAA3C XPCHA. 3a IIOCJICAHUM
CJIIOEM AaHTUTE] HAHOCHUTCA NEPOKCHIa3a XpeHa, KOTopas MPUCOCTUHSETCS IMyTeM peakluu
AQHTUTEH-aHTUTENIO U 3aT€M MPOSIBISIETCA TUCTOXUMHUYECKH. 3a CUET OTCYTCTBUS XMMHYECKON
KOHBIOTallun, HC MOBPCKAACTCA UMM YHOJIOTHYCCKasd PCaKTUBHOCTb BCEX aHTHUTCII.

OI[I/IHOIIHblﬁ MOCT. HemeM CIIOEM MOXET OBITH KpOJN4ba CBIBOPOTKA, ITOJYUCHHAA

IPOTUB MEPBUYHOIO aHTUTEHA, BTOPOU CJIOM — HEKOHBIOTHPOBAHHASI CHIBOPOTKA KO3bI MPOTHB
KPOJIMYbUX TaMMarjoOyJIMHOB M TPETHUil CIIOW — KPOJHWYbSl CHIBOPOTKA, MOJy4YEeHHAs MPOTHB
NEPOKCHUAA3bl XpCHA, KOTOpasA 3aTeM MHNPOABIIACTCA THCTOXUMHUYCCKUM MCTOAOM, TAKHUM KakK
JTUaMUHOOCH3UIMH U niepekuch Bogopoaa mo R.C. Graham u M.J. Karnovsky (1966).

JIBoriHOM MocT. OH BKJIIOYaeT IIOBTOPCHUC BTOPOI'O CJ10s, CBIBOPOTKH KO3bI IIPOTHUB

KPOJIMYBUX MMMYHOIJIOOYJIMHOB IOCJIE€ KPOJIWYbEH aHTUIEPOKCHIA3HOW CBHIBOPOTKM U 3aTeM
MTOBTOPEHHE KPOJIMYbEH aHTUIIEPOKCUIA3HON CBIBOPOTKH I€pE]] HAHECEHUEM MTEPOKCHIA3BI U €€
BU3yalM3alMeil, TakuM 00pa3oM JIOCTUTaeTCsl YBEJIWYEHHE YHCIa MECT, CBS3bIBAIOIINX
NIEPOKCHIA3Y.

Ilepoxcuoaszno-anmunepokcuoaznwtit memoo. Pazsutue storo merona L.A. Sternberger
(1979) okaszano Oosblioe BIMSHME Ha UMMYHOrHMcTOXMMHIO. Momudukanus IllTeitnOeprom
MOCTOBOM METOAMKHM 3aKjtoyanach B MPOBEACHUM PEaKLUUU aHTUIEPOKCHUIA3HBIX AHTHTEN C
NEPOKCHIa30i1 TMepesl HaHECeHHMEeM WX Ha TKaHU. DTa peakius MNpUBOAWIA K 00pa30BaHUIO
CTaOMJIBHOTO KOMIUIEKCAa TPEX MOJIEKYN NMEpPOKCHIa3bl XpeHa C JIBYMs MOJIEKYJaMH aHTUTEIL.
OTOT KOMIUIEKC OTHENSJICS OT HENpOpearupoBaBIIUX AHTUTEN U TMEepPOKCUAa3bl Mepen
ucronb3oBaHneM. OH pearupyeT Kak aHTHIEH TpeThero cios. [lepBwIii €Ol COCTaBIISIOT
KPOJMYBM aHTHUTENA, pearupyroliue ¢ TKAHEBBIMM AaHTUTEHAMH, BTOpPOM cJOoH oOpasyeT
HEKOHBIOTMPOBAHHAS BTOPHYHAs CBHIBOPOTKA KO3bI MPOTHUB KPOJMYBUX AHTUTEN B H30BITKE,
TakuM oOpa3oM OJIHO U3 TMapHBIX COEAMHUTENbHBIX MecT aHtuten (Fab-wacth) sBisiercs
CBOOOJTHOM ISl pearupoBaHusi ¢ TpeThuM ciioeM Kpoinubero [TAIl kommekca. Takum obpazom,
o0ecreynBaeTcsi BBICOKOE COOTHOIIEHHE MEXIY KOJHMYECTBOM IEPOKCHJIA3HOTO Mapkepa u
nepBuYHbIM aHTUreHoM. Kpommubu ITAIl Mosiekynsl pearnpyroT TOJIBKO C aHTHUKPOIMYBUMU

MMMYHOTJIOOYJIMHaMHU KO3bl BTOPOTO CIIOSI, M 3TO 00eCIeYrBaeT OTCYTCTBUE HecTienn(puieckoro
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CBS3BIBAHUSA C TKaHbIO. DTO crenuduuHas u cBobomHass oT ¢oHa peakuus. s yBenuyeHUs
MHTEHCUBHOCTH, HAHECEHUE BTOPOr0 U TPETHETO CI0EB MOKHO IIOBTOPUTb.

Asuoun-ouomunosolii memoo. J[Ba HOBBIX BEIIECTBA CTalld HCIOJb30BaJINCh B
MMMYHOTHCTOXUMUH mocie uccienoBanuii J.L. Guesdon c coaBt. (1979) — OMOTHH W aBUAMH.
buotun (Butamua H) B OOJIbIIOM KOJMYECTBE COAEPXKUTCA B O€liKaX NTUYBUX SUI], TNI€ OH
CBSI3aH C OOJBIIMM TJIMKONPOTEHIOM — ABUAMHOM. ABUIMH MMEET BBICOKYIO a(OUHHOCTH K
OMOTHHY, OJJHA €r0 MOJIEKYJIa MOXKET NMPHUCOEAUHUTH 4 MOJEKynbl OMoTHHA. BHOTHMH MOXeT
cBs3bIBaThCA C Fc-ummyHornoOynnHamu, Kakgas MoOJieKyjga OHOTHHAa HMMEET OJHO MECTO
CBS3BIBAHUSA, HO C OJHON MOJIEKYJOW HMMYHOIJIOOYJIMHA MOTYT CBSA3BIBATHCA HECKOJIBKO
MoJekyn OmotuHa. Kak OWMOTWMH, TaKk M aBUAWH MOTYT OBITh NOMEYEHHI ()IyOpecleHTHON
METKOH, (epMeHTOM, (EPPUTHHOM WM MOJEKYJOW 30J0Ta. MeToauKa C HCHOJIb30BAHHUEM
ABUJMH-OMOTHHOBBIX KOMIUIEKCOB CUUTAETCS COOTBETCTBYIOLICH JIMOO Na)ke MpeBbIIIaroen
[TAIT meToa 1o 4yBCTBUTEIBHOCTU. B 3TON MeTOAMKE MEPBBINA CIIOIM MPEICTaBISAIOT EPBUYHBIC
KpOJIMYbM AHTWUTENA; BTOPOM CJIOM COCTaBISIOT OMOTMHWIMPOBAHHBIE AHTHKPOIMYBU
MMMYHOIJIOOYJIMHBI KO3bl; TPETUH CJOW MpeACTaBiIeH aBUIUH-OMOTHHOBBIM KOMILIEKCOM.
ABHUIIUH pearupyer ¢ OMOTHMHUIMPOBAHHOM IMEPOKCHIAa30M XpeHa B TAKOW MPOIMOPLHUHU, HPU
KOTOPOM TPH CBS3BIBAIOIIUMX MECTa aBUIMHA B3aUMOJCUCTBYIOT C OHOTHHWJIMPOBAHHOMN
NEPOKCHUIa301, OCTaBIIEECs OJIHO MECTO Ha KaXKIOW MOJIEKYJE SIBIS€TCS CBOOOJHBIM IS
B3aMMOJICHCTBUS ¢ GUOTHHOM BTOPOTO CJI0s aHTUTEN. MeTo 1 6J10KupoBaHus HeCIEUPHUIECKOTO
B3aMMOJICHCTBHS C TKaHEeBbIM OmoTHHOM OblT mpeanoxkeH G.S. Wood u R. Warnke (1981).
HexoHbrorupoBaHHBIA aBUAWMH HAHOCUTCS Ha TKaHW [Ji1 CBS3bIBAHUA OWMOTHHA U 3aTEM
no0aBisieTcsi B U30bITKE HEKOHBIOTUPOBAHHBIM OHMOTHH I NIPEayNpexIeHUus JTr0oro
CBSI3bIBaHUS aBUJUH-OMOTHHOBOTO KOMILJIEKCA.

B nocnemHee BpeMs  paznuuHBIMH - (UpMaMHM  pa3pabOTaHbI HOGble  MEnoObl
SU3YANU3AUUU ~ UMMYHOSUCHOXUMUYECKOU  peaKyuu C  HCIOJIB30BAHUEM  KOHBIOraToB
nonuMepoB. K 1IMHHON MosieKkyiie moiuMepa NpucoeauHseTcst 00JIbII0e KOJINYECTBO (hepMeHTa.
3a cyeT yBelIMUYEHUS KOHIIEHTpAlUu (epMEHTa MOBBIIIAETCS YYBCTBUTEIBHOCTh MeTona. [Ipu
ATOM C MOJMMEPOM MOTYT OBITh KOHBIOTHPOBAHBI KaK MEPBUYHBIC AHTUTENA, TaK U MOJEKYIIbI
¢depmenta EPOS (Enhanced Polymer One Stepstaining) ¢upmbsl Dako. Eciu ¢ monekynoi
nojinMepa KOHBIOTHPYIOTCSI BTOpuuHble aHTUTena u ¢epmeHt (EnVision, ¢upmsl Dako), to
MMMYHOTHCTOXUMHYECKasl peaklids MPOBOJUTCS B JBa ATala, MPU 3TOM JOCTHUTaeTCsl BBICOKAs
YyBCTBUTEIHHOCTh IO CPABHEHHIO C IPYTHMMH METOJIaMU BU3YaIU3aIIHH.

HaubGonpiryto momyasipHOCTh B HACTOSAIIEE BPeMs MOTYyYWIH UMMYHOTHCTOXUMHYECKHE
METOJUKH, HMCIIONB3YIONINE JJISl BU3yalH3allMU peakiuu (epMEeHThl MEepOKCHAA3y XpeHa WM

menoyHyr  ¢ocdarasy, ¢ HCIOIB30BAHHUEM CTPENTOBHIMHOMOTHHOBOTO KOMILIEKCA. OTa
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METOJMKa MPOBOJIUTCS B TPU dTara: HAaHECEHHE HEOKPAIIEHHBIX MEPBUYHBIX AHTHUTEN, 3aTeM
OMOTHHUIIMPOBAHHBIX BTOPUYHBIX aHTHUTEN U J100aBJICHUE CBA3aHHOTO C MOJEKylIaMu (pepmeHTa
ctpenroBuanaa (Dabbs D.J., 2002). HeobxomuMo OTMETHTH, YTO UYyBCTBUTEIBHOCTH MI'X
METOJUKH BO MHOTOM 3aBHCUT OT HCIOJb3YEMbBIX PEAareHTOB M OCOOCHHOCTEH MpOBEICHUs
peaxiuu, B CBS3H C YeM, CII0KHO CpaBHUBATH pe3ynbTaThl UI'X npu ncmonb30BaHUN pa3iMyHbIX
PCAKTUBOB M METOJIMUYECKUX MPUEMOB.

BaxxHbIMH  yCIIOBUSIMH TIPOBEJCHUS HMMYHOTHCTOXMMHUYECKOW PEAKIUU SIBISICTCS
nox0op TUTpa aHTUTEN. TUTPOM aHTUTEN HA3bIBAIOT MAKCUMAJIbHOE Pa3BEIEHUE CHIBOPOTKH,
opu  KOTOpoM  HaOJrofaeTcs  BbIpaKEHHOe  crenuduyeckoe  OKpallMBaHue — 0e3
Hecrenu(puIeckoro (OHOBOTO OKpalIMBaHHs OKPYXKAIOIMMX TKaHe. Bce kommepueckue
AaHTHUTENa WMEIOT WHCTPYKIHMH C ONHCAHWEM OINTHUMAaJbHOTO pa3BeACHUs, OJHAKO YacTO
no0UPATh TUTP AHTUTEN MPUXOIUTCS IKCIEPUMEHTAIBHO, IOCKOJIBKY 3TOT IMOKa3aTesb 3aBUCUT
OT TakUX MPUYHMH, KaK JUIUTEIbHOCTh WHKYOAllMM TEPBUYHOM CHIBOPOTKH, OKpYXKaroIias
TeMIIepaTypa, BHIOpaHHAsI CUCTEMa BU3yaJIH3alllH PACIIPEeSICHIS] IEPBHYHBIX aHTUTEN U T.II.

[lepen HaHeceHWeM MEPBUYHBIX aHTUTEN Cpe3bl momMemniaioT Ha 1-2 muH B PBS, 3atem
HEOOXOUMO YIaluTh H30BITOK Oydepa BOKpPYr cpe3a M KalHyTh Ha Cpe3 HeOOoJbIIoe
KOJIMYECTBO MEPBUYHOM ChIBOPOTKH OT 30 10 50 MKII B 3aBUCUMOCTH OT IUIOIIAIU cpe3a. 3aTeM
Cpe3bl TIOMEMIAI0T TOPH3OHTAIBHO BO BIIAXKHYIO TEPMETHYHYIO KaMepy Ha IOJCTaBKY, ITOJ
KOTOpPOH HaxomuTcss (UIbTpOBANbHAs Oymara, CMOYEHHash BOJOH, Ul TPEIOTBpPAIICHUS
HECTIeIIM(PUIECKOTO CBS3BIBAHUS AHTUTEN C TKAaHBIO 3a CUET HMX BBIChIXaHHMA. W mpoBomsT
WHKYOallMi0 TpU KOMHATHOM TemmepaTtype B TedeHue 15-30 MUH B 3aBHCHMOCTH OT
pEKOMEHIANK MPOU3BOAUTENS aHTUTEN. [l YCKOPEHHWs MPOLECCOB CBS3BIBAHUS AHTHTEN C
QHTUT€HaMU MOXHO TPOBOJAWUTH HHKyOamuio mnpu temmeparype 377C. Jlns mnoBblLIeHUs
uHTeHcuBHOCTH MI'X peakiuu U yBelnMueHUs pa3BEACHUS HCIIOJB3yeMOI CBIBOPOTKHA MOKHO

MMPOBOAUTH PCAKIUIO IIPH 4°Cs XOJOJHUJIbHUKE B TCUCHHUEC HOYH.

IIpoTOoK0J HMMYHOTIMCTOXHMHYECKOH PeaKklnu, npeaaaraeMbii komnanueii Dako.
1. IlpuroroButh mnapauHOBBIE Cpe3bl HA CTEKJIAX, MOKPBITHIX MOJU-L-TH3uHOM,
npoBecTu jaenapadunupoBanue u peruaparanuio B TBS (Dako TBS, S196830,
no6asutk 0,05% Tween 20).
2. YnpamuTh W30BITOK JKUAKOCTH BOKPYT Cpe30B M KamHyTh 1% p-p mepexucu
Bogopoaa 10 MuH.
3. TIpomsits B TBS.

4. Ynanuth U30BITOK KUJIKOCTH BOKPYT CPE30B.
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5. Hawmectn mepBuuHblE aHTUTENa (MBIIIMHBIE WM Kposmubh). MHKyOHMpoBaTh 30
MUH [P KOMHATHOM TeMIIepaType BO BIaKHOW Kamepe.

6. IIpomsbits B TBS.

7. Ynanutb u30bITOK KUAKOCTU BOKPYT CPE3OB.

8. Hanectu BTOpHYHBIC aHTUTeNa (CMECh AHTHUMBIIIMHBIX WM AHTUKPOJIUYBUX
OMOTHMHMWIMPOBAHHBIX aHTUTEN). MHKYyOMpoBarh 15-30 MMH mpu KOMHATHOU
TEeMIIepaType BO BIAXKHOU KaMepe.

9. IIpomsiTs B TBS.

10. Ynanuth U30BITOK KUIKOCTH BOKPYT CPE30B.

11. HarnecTy KOHBIOTUPOBAHHBINA C MIEpOKCcHIa30i cTpenTaBuanH. MHakyOouposartp 15-
30 MUH TPy KOMHATHOM TeMIIEpaType BO BIAKHON KaMmepe.

12. IIpomsrts B TBS.

13. Yaanute u30bITOK KUAKOCTU BOKPYT CPE3OB.

14. TIpoBecTH THCTOXMMHYECKOE BBISIBICHHE TIEPOKCHUIA3HOM AaKTHBHOCTH C
pacTBOpPOM JuaMUHOOEH3UIUHA 5-10 MUH.

15. IIpombITh B BOJIE.

16. JIokpacuth sjipa reMaToKCiImHOM Matiepa 1-2 MuH.

17. IIpoMbITh Cpe3bl B IPOTOYHOU BOJE.

18. [IpoBecTu AeruapaTanuio B BOCXOASIIEH OaTaper CIUPTOB.

19. 3akmounTh cpe3bl B KaHAACKHUM Oanb3am.

3AHSATHE Nel?

MeTtoabl KOJIMYECTBEHHOI0 AHAJIN3A KIETOYHBIX CTPYKTYP

HEJIb: chopMupoBaTh npeacraBjieHle 0 METOAAX AHAJIHN3A KJIETOYHBIX CTPYKTYP.

TeopeTrdecKre BOIPOCHL IS O6CV)KI[€HI/ISI Ha 3aHATHH

MeToabl KOTMYECTBEHHOTO aHAIN3a KJIIETOYHBIX CTPYKTYD.

Mopdomerpuyeckue HHIAEKCHI, MpPUMEHseMble Uil OUEHKH (YHKIHOHAIBLHOTO
COCTOSIHUS KIIETOK.

Mertozpl KaUECTBEHHOI'O aHAJIN3a KIIETOUYHBIX CTPYKTYP.

[IpyMeHeHne cuCTeM BU3yalu3allii U apXUBAIMU U300paKeHUH.



3HAYMMOCTb

Mopdonorunuecknii METOA U3Y4YCHUS OCHOBAH Ha OICHKE (PMKCUPOBAHHBIX, CTATHYHBIX
MOMEHTOB, COOTBETCTBYIOIIMX OMPEACIIEHHOMY COCTOSIHUIO OpraHa. JTo co3Aa€T ONpeeiEHHbIC
TPYAHOCTU B (POPMHUPOBAHUU LIEJIOCTHBIX MPEACTABICHUN O CTPYKTYpE OpraHa, MOCKOJbKY HE
BCErjla MOXHO TOYHO ONPEIENIUTh CTENEHb, HANPABICHUE U 3aKOHOMEPHOCTH HAOII0JaeMBbIX
CTPYKTYpHBIX u3MeHeHuH. C 1eabl0 YTOYHEHMS 3aKOHOMEPHOCTEM CTPOCHHUS HPUMEHSETCS
MophomeTpudeckuit aHanu3. MophOMETpUIECKHA aHAIM3 HE TOJBKO YBEITUYHMBAECT TOYHOCTH
ONMUCAHUs U3y4aeMOM CTPYKTYpbl, HO U 3HAYUTEJIBHO YCUJIMBAET JIOTUKY BBIBOJIOB, CACIAHHBIX

Ha OCHOBE M3y4eHUsSI MOP(HOIOTUYECKON KapTUHBIL.

IIpakTHueckas 4yacTb

Mopdomerpus

[Toyunte QGOTOCHMMKM THCTOJIOTMYECKUX IPENapaToB IOYKH C HCIIOJIB30BAHUEM
MUKpockomna Axio Imager. Z1 (Zeiss, ['epmanmus).

Hcnone3ys nporpammy AxioVision 4.6.3., mpoBeanTe MOPPOMETPHUIO CTPYKTYpP TOYKHU B
HOJTYYEHHBIX H300paKCHHSX.

Jns 3TOro M3MephTe: IUIOLIaa SIHTENUS, MOJIOCTEH B SIUTEIHAIbHBIX CTPYKTYypax,
COCYZIOB, ME3€HXHUMBI B cpe3e Mme3oHedpoca (o0wektuB: 40; okymsp: 10); MUHUMAIBLHOTO
JMaMeTpa KaHallblla M MPOCBETAa KaHalblla B pa3HbIX otrnenax Hedpona (oowektus: 40, 100;
okyisp: 10); MakCUManbHOTO M MUHUMAJIBHOTO JHAMETPOB S/ipa KJIETKU MPOKCUMAIBHOTO U
JMCTAIbHOTO KaHAJIbLIEB, BUCIIEPAIBHOTO M MapUeTaIbHOIO JMCTKOB KalcyJbl MaJbIUTHEBOTO
tenblia HedpoHa (o0bekTuB: 100; okymsp: 10).

Ha ocHOBe maHHBIX, MTOyYEHHBIX B PE3yIbTaTe MPOBEAEHHBIX H3MEPEHHUN, BBIYHCIISTFOTCS
00BEMHBIE TOJM KOMIIOHEHTOB NMEPBUYHOM MOYKM (3MUTENHS, MOJOCTEH B MUTENNH, COCYAOB,
ME3E€HXHUMBI); TUIOIIA[M CEYCHHH KaHalbleB (Sc), MPOCBETOB KaHaJbIEeB (Smp), smUTenus
KaHableB (S3) mezoHedpoHa; 00bEMBI KiteToK (VKI) 1 saep (Vi) snuTenust IPOKCUMAIBHOTO U
JVICTATBHOTO KaHAJIBIIEB, BUCIICPAILHOTO U TIAPHETATBHOTO JIUCTKOB KaIlCyJIbl Me30HE(PpOHA.

[Tnomaau kaHanblleB W TPOCBETOB KaHAJBIEB BBIUYMCIAIOTCA MO (opMmyne Kpyra
S=nA%4, rae A — BenMuUMHA MaJOro JMAMETPa KaHAIbLa B MKM. I1I0IIagb SMUTENUs CTEHKH
KaHAJIBIIEB ONPE/IENINTE KaK pa3HUILY TUTONIA/IA KaHAIbIA U IO N €T0 POCBETA.

OOBEMBI KIETOK W WX sep, Y4YUTBIBAsS TO, 4YTO opma sep dIUTUICOUIHOM,
BRIUKCIIAIOTCA TI0 dopmyne V=r/6:LB% tme L — Gonbmoii quamerp; B — kopoTkuii muamerp
anpa. Onpenenurte K03 HUIMEHT >I0HTanuu sapa kinetku: E=L/B.

SInepHO-IMTOIUIA3MAaTHYECKUE OTHOUICHUS JJIS KJIETOK KaHAJbIIEB M JIMCTKOB KAaIlCYIIbI

He(poHa onpeneNstoTCs Kak OTHOIIEHHE 00bEMa siipa KJIETKH K 00BEMY IIUTOILIIA3MBI.
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Nunekc wmwuto3a (Iv) BBMHCIAETCS KakK OTHOIICHHE 4YHCIAa MHTO30B K 0O0IEeMy
KOJIMYECTBY KJIETOK M BbIpakaeTcss B mpoMWUIsix (%o). Munekc amonto3a (la) BBIUMCISAIN KAk
OTHOILICHHE 4YHWCJIa KIETOK C MpPHU3HAKAMHU aronro3a K OO0IIeMy KOJHYECTBY KIETOK U
BbIpaxkaeTcsi B npoMuiisix (%o). MHaeke cekperopHoil akTUBHOCTH (lcekp) SIUTENMOIUTOB
OTIpeIeIIIeTCsl KaK OTHOILIEHUE YUCIIa KJIETOK C MPU3HAKAMU allOKpUHOBOM CEKpelu K o0uemy
KOJIMYECTBY KJIETOK U BbIpa)kaeTcsi B IpoMMILIAX (%o).

Pesynbrathl n3mMepenuii 3anecure B Tabnuiy Excel.

CrarucTuyeckasi 00padoTKa NMoJIy4eHHbIX JAHHbIX

Cratuctuueckyro 00pabOTKy pe3yJbTaTOB MOXXHO IIPOBECTH C HCIOJIb30BAaHHEM
nporpammbl Excel m makera «Statistica for Windows ver. 6.0». i kaxmoro mapamerpa
OTIpeneNsIeTcsl CpeHNe 3HAUCHHs M ommOKa cpeqHero. /i OIeHKH TOCTaTOYHOCTH O0OBEKTOB
UCCIICIOBAaHMSI M KOJIMYECTBA M3MEPEHUN HCIHONB3YyeTCsl IoKa3aTeslb TOYHOCTH ombita (P),
onpezenseMslil mo popmyne P=(m:M)x100%, rae M — cpennee apudmernyeckoe miomaam, m —
ommbOka cpeanero. Ilocrme mMpoBepKH pacrpeneneHuss Ha HOPMAIbHOCTh, JIOCTOBEPHOCTh
pa3IUYMiA CPEIHUX BEIMYUH ompeaensercs no t-kpurepuro CthiogeHTa wivd 1o U-KpuTepuro
Manna-Yutau. /s BbIsBICHUS pa3inuuuil MexXAay 3HaueHUusMHU UHAEKCOB (Im, la, IcExp) MOXHO
IPUMEHHUTh KpuTepHii cormacus x°. OILEHKY 3aBHCHMOCTH IapaMeTpOB MPOBOIAT C
WCIIOJIb30BaHUEM JucriepcioHHoro ananmza ANOVA.

bonee mnonpobuyro wuHGOpMAMIO O CTATUCTHYECKOM 0OpabOTKE MaHHBIX MOXKHO

MOJIYYHUTD B y‘Ie6HI/IKaX 0 MEIUILIMHCKON CTaTHUCTHKE.
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