PELHEH3USI
Ha Y4e0HO-MeTOAuYeCKOoe Mocodue il ACIUPAHTOB K 3aHATHSIM 110
JAUCHHUIIIHHE «MeTtoabl uccae0BAHUA B IUTONOTHH U rucTosorun) 110 HAIIPABJICHHIO
noaroroBku: 30.06.01 dynaameHTajJbHAasi MeIMIIUHA, 110 CHIEIHUATBLHOCTH:
"KiieTouHast 0M0JIOTHS, IUTOJIOTUsI, TUCTOJIOTUA'" (04HAasA, 3a0uHast fopma
00y4YeHuUs)

Cocrasutenu: B.JI. Slnun, O.M. bonnapenko, H.A. CazonoBa

Y4eOHO-MeTOIUYECKOe MOCOOHE TOJArOTOBIEHO KOJUIEKTUBOM  Kadeapbl
TUCTOJIOTHH, IIUTOJIOTUM B 3MOpuoiorn BY «XanTel-MaHcuiickast rocy1apcTBeHHAs
MEJIUIIMHCKAs aKaJeMHUs» B COOTBETCTBUM C padodeil MporpaMMOM JUCIUTIIMHBI
«MeTtoapl HCCIEIOBAHUS B LUTOJOTMU U TUCTOJIOTHUU), HpCIIYCMOTpCHHOﬁ yT—Ie6HBIM IIJ1aHOM
aCIMPaHTOB OYHON W 3a04YHOM (POpMBI OOYUCHHS IO HAIPaBJICHHIO ITOJATOTOBKHU:
30.06.01 ®dyngameHTanbHas MeIUIIMHA, MO crieruaibHOoCcTU: "Kiietounas Ouosorus,
LIUTOJIOTHSI, TUCTOJIOTHSA" .

B ydeOHO-MeTOMUEeCKOM TTOCOOMHM 4YeTKO CchOpMYJIHpOBaHA IEIb 3aHSITHS,
MPUBEICHBI  BOMPOCHl  OOCykJaemble Ha 3aHaATHM. (OO0BbeM MNpUBEACHHOMN
TEOpeTHYeCKOM HWHGOpPMAIlUM IO TEME 3aHATHA COOTBETCTBYET  YPOBHIO
Meroanueckoro mocobus. IlpakTuueckass 4acTb y4eOHO-METOAMYECKOTO IMOCOOUS
IIPEACTABIICHA MIEPEYHEM 3aJaHUN U1 ACIIUPAHTA U YETKUM aJrOPUTMOM JIEUCTBUU,
BKJIIOYAIOIINUM ONHUCaHNE KOHKPETHBIX METOJIUK.

[IpensioxeHHass CTpyKTypa 3aHSATHS TO3BOJISIET MAaKCUMAJIBHO MCIIOJb30BATh
MPUHIMIBI CAMOCTOSATEIILHOTO pabOThI aCIMpaHTa KaK MPH MOATOTOBKE K 3aHSATHSM,

TaK ¥ npu paboTe Ha 3aHATHUH.

npodeccop kKadeappl MaToI0TUUECKON aHATOMUN

U CyJeOHON MEIULIMHBI, K.M.H. /Botunues A.A./

15.10.2015



bromkeTHOE yupekaeHre BBICIIIET0 00pa30BaHMs
XaHThI-MaHCUICKOTr0 aBTOHOMHOTO OKpyra — FOrpsl
«XaHTbI-MaHcHlicKas rocy1apCTBEHHAsI MEAULMHCKAs aKaJAeMUsD)

JleueOHbIit hakynbTeT

Kadenpa rucromoruu, {uTONIOrUU U SMOPUOIOTUN

YYEBHO-METOJIUYECKOE ITOCOBHUE
IS ACIIMPAHTOB K 3AHATUAM 11O JUCIHUIIJIMHE

«METOAbI UCCJIEJOBAHMUS B IUTOJIOI'NN 1

I'MCTOJOIrnn»
3AOYHAA ®OPMA OBYYEHUA

XanteI-MaHcwuiick, 2015
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YueOHo-MeToan4ecKoe IMocoOue pa3paboTaHO B COOTBETCTBUU ¢ paboueit
IpOrpaMMON JTUCHUIUTMHBI «METOo/Ibl UCCIIeIOBAaHUS B IIMTOJOTHMH M THCTOJIOTHHY,
IPEAYCMOTPEHHOM Y4YeOHBIM IIJIAHOM AacHUPaHTOB 3a0YHOU (POpMBI OOYUECHHS 10
HampaBiaeHuto  noarotoBku:  30.06.01  @dyHnameHTanpHas ~ MEIUMLMHA, IO
crnerranbHOCTH: "KieTounass OMONIOTHS, IUTOIOTHS, THCTOIOTHUS " .

VYTBEpKIEHO UUKIOBOM METOJIMYECKON KOMHUCCHEN MaTEMAaTH4YEeCKOrOo U
€CTECTBEHHOHay4yHOro 1ukiaa bY  «XanTtel-MaHcuiickass  rocyIapCTBEHHas
MEJUIIMHCKAs aKaJIeMHs» B KauyecTBE Y4EOHO-METOJAMUYECKOTO MOCOOUs K 3aHATUSIM
JUIsL  acliupaHToB, oOydarommxcs 1o croenuanbHoctd "Kierounass Ouosnorus,
IIUTOJIOTHS], TUCTOJIOTHS" 1O 3a04HOM (hopme 0O0yueHus (penieHue oT «22» OKTAOps
2015r., mpotokon Ne ).

Peyenzenm:
npodeccop Kadeapbl MaToIOTHYECKON aHATOMUU U CyIeOHOM MeauIuHbl BY
«XaHTbl — MaHcHiiCKasi TOCY1apCTBEHHAS MEAULIMHCKAS aKaIeMUsD)
K.M.H. A.A. BoruHueB

Anun B.JL., bongapenko O.M., CazonoBa H.A.

M54 VYyebHO-MeTOAMUYECKOE MTOCOOUE NIl aCIUPAHTOB 3a04HON (POPMBI 00yUEHHUS K
MPAKTUYECKUM 3aHATHUSAM 10 JAUCHMIUIMHE «MeToabpl HCClIeqOoBaHUSI B
IIMTOJIOTMH M THUCTOJIOTHHN». Y4eOHO-METOIMYECKOe mnocodue — XaHTHI-
Mancurick: bY «XaHthl-MaHcuiickasg TOCYyAapCTBEHHass MEIULIMHCKAs
akagemus», 2015. — 65c.



BBE/IEHUE

Y4eOHO-MeToan4Yeckoe nocodue pazpaboTaHo Ha OCHOBE paboueil mporpaMMmbl yueOHOMH
AUCIHHUITIIINHBI «MeTOL[I)I Uccjaea0BaHudaA B ILUTOJIOTUU U FI/ICTOHOFI/II/I», KOTOpaH ABIIACTCA YaCTbHO
MOATOTOBKM  KaJpOB BBICHIEH KBaMM(pUKANMK TI0 HampabiieHutro noarotoBku 30.06.01

CDYHI[aMeHTaJ'II)HaH MEIUIIMHA 10 CIICUAILPHOCTH "KieTounast 6MOIOTHs, IIUTOIOT S, TUCTOIOTHS " .

Jns u3ydeHus MaHHOW JUCHUIUIMHBI acCIUpaHT JODKEH HMETh o0Iee
MPEACTABIICHHE 00 CTPOCHWHM KIJIETOK, TKaHEW W OPraHoOB, BJIAJCTh HABBIKOM
MUKPOCKOTIHH.

JlaHHas JOUCHMIUIMHA TIpU3BaHa OOECIEYHTh CIIOCOOHOCTh  acIUpaHTa
WCIIOJB30BaTh METOJIbl THUCTO- W ILMTOJOTHYECKON JTUAarHOCTUKH, MOP(POMETPHH,
MapKEpHOW THCTO- M UMTOXMMHUU TIPU TPOCKTUPOBAHUM U OCYIICCTBICHUU
KOMILUICKCHBIX MCCJIEAOBaHMI B 00J1aCTH OMOJIOTHH, IUTOJIOTUN U TUCTOJIOTHH.

Heab — chopmupoBaTh y acnupaHTa CIOCOOHOCTh MPUMEHSATh METO/IbI THCTO-
M ITUTOJIOTHYECKOU JUArHOCTHUKH, MOPGHOMETPHUU, MAPKEPHON THCTO- U ITUTOXMMHUU
MPU MPOCKTUPOBAHWU M OCYIIECTBJICHUHM KOMIUJIEKCHBIX HCCJIEIOBaHUN B 00JacTH
KJICTOYHOM OMOJIOTHH, [IUTOJIOTHH Y TUCTOJIOTHH.

3anaum:

— H3y4YCHHE OCHOBHBIX CIIoco0oB M3TrOTOBIICHUS TOTAJILHOTO
TUCTOJIOTMYECKOTO TIpernapara;

— W3Y4YEHHE OCHOBHBIX METOJIOB IIUTOJOTMYECKOTO aHAJIN3A;

— H3yYE€HHE OCHOBHBIX METOJIOB TMCTOXMMHUYECKOTO aHaJN3a;

— (opMupoBaHMe 'y acOUPaHTOB yMEHUS TOTOBUTH  TOTaJbHBIC
TUCTOJIOTHYECKHE U [IUTOJIOTUYECKUE TIperaparhl;

— (dopMupOBaHHE y aCIUPAHTOB YMEHUS MPOBOAUTH MOP(POMETPUUECKUN
aHaJIM3 MUKPOCKOIMYECKUX CTPYKTYP;

— (opmupoBanue y acIMUpPaHTOB HaBBIKOB CaMOCTOSTSIbHOM
aHATMTHYECKON, HAyYHO-UCCIIeI0BATEILCKON PabOTHI;

— (opMupoBaHHME Yy aCNHUPAHTOB HABBIKOB paboTel ¢ Hay4HOU
JUTEPATYpPOH C MCIOJIb30BAHUEM COBPEMEHHBIX METOJOB M TE€XHOJIOTHM

HAay4YHOU KOMMYHHKALIAH.



YBaxxaeMble acIMpaHThI!

OcBoenune JUCHUINIAHBI «MeTtoapl uccaenoBanus B UIUTOIOTUM U rucTonorun» IIPCAIIOIAracTt
paboTy B THCTOJIOTMYECKOM JadopaTopuu, B XOJE€ KOTOPOMl OTpadaThIBAIOTCS
MPaKTUYECKUE HaBBIKU, YMEHUS, BIIAJICHUS, ONPEACSIEHHBIE B pabouel IporpaMMme.

PabGota Ha mnpakTHYECKUX 3aHATUAX B THUCTOJOTHYECKOH Jlaboparopuu U
OCBOCHHME TEXHMKH W3rOTOBJICHHMSI THCTOJOTMUYECKUX TMpEnapaToB, METOAUK UX
OKpaIlMBaHUs, HEN30SKHO CBS3aHA C BO3JCHCTBMEM HAa OPTaHU3M BPEIHBIX W (WIJTH)
OIACHBIX MPOU3BOJICTBEHHBIX (haKTOPOB ((popMaiiuH, XJIOpOPOPM, KCHIION).

C uenbro CHUKEHUS BO3JCUCTBUS BPEIHBIX U (MJIM) ONACHBIX TPOU3BOACTBEHHBIX
(daktopoB mpocuM Bac HEYKOCHUTENBHO COOMIOATh TMpaBuiaa pabOTHl B
THCTOJIOTUYECKON JabopaTopur W mepen HadaioM paboThl emé pa3 BHUMATEIBHO

M3y4uTh MIHCTPYKLMIO IO OXpaHe Tpy/la MpU padOTE B THCTOJIOTUYECKOH 1a00paTOpuH.



3AHSTHE Nel
OPI'AHU3AIIMA U OCHAILIEHUME THCTOJIOTMYECKOH
JIABOPATOPHUN. 3ABOP, BBIPE3KA MATEPHUAJIA IS
I'MCTOJIOI'MYECKOI'O UCCIIEAOBAHUSA. ®PUKCALIUA
IEJIb: I1o3HAKOMHMTCHA ¢ OCHALIIEHUEM, JOKYMEHTAMEH FT'UCTOJIOTHYeCKOM
JadopaTopur M opraHusanved padorbl B Heil. OcBOeHHEe MeETOA0B B3ATHS

T'UICTOJOTHYECKOTO0 MaTepuajia, IpUroToBJICHUEC (l)I/IKCI/lpyIO]J_[I/IX )KI/I)IKOCTeﬁ.

TeopeTnuyecKkye BONPOCHI, MOJIeKAIIME H3YIEHHUIO

1. TpeGoBaHusi K  OCHAI[EHWIO  MATOTMCTOJOTHYECKON  J1abopaToOpHH.
O06opynoBaHue, MHCTPYMEHTBI U IOCYa TATOTUCTOIOTMYECKOM 1Ta00paToOpHH.

2. IlpaBuna paboOThl M TEXHUKH OE30MACHOCTH B MATOTUCTOJIOTHYECKOM
1abopaTopuHu.

3. ComepxaHue ® 3HAYCHHWE OTAllOB  M3TOTOBJIEHUS  THCTOJOTHYECKUX
pernaparos.

4. MeToabl v IPUHITUTIBI B3ATHSI TUCTOJIOTHYECKOTO MaTeprara.

5. XpaHeHue 1 MapKUPOBKA UCCIEAYEMOIro MaTepuaa.

6. B3arue marepmana s THCTOJOTHYECKOTO WHccienoBanus. McciemoBanue
OMOTICUIHOIO M omnepanuoHHOoro matepuaia. O0ue TpedoBaHus K 3a00py U
KOHCEpBallul MaTepuana, mnpaBuia O(GOPMIICHHS HaIpaBICHUS, TOCTaBKa
OMOTICUHHOIO MaTepHaa.

7. TlpuHIUTIBI ¥ METOABI (PUKCAITUU TUCTOJIOTMYECKOT0 MaTepHaa.

8. ®dukcaTopsl — KJaccu(UKaIKs, COCTAB.

Bpennsblie pakropsl npu padore
B F'MCTOJIOTHYECKOH M MATOTUCTOJIOTHYECKOii JadopaTopun
PaboTta B rMCTOIOTMYECKOM M MATOIMCTOJIOTMYECKON JTaDOpaTopuu CBsi3aHa C
OCBOGHHE METOJIOB 3abopa 00pasioB TKaHEW W OPraHOB J>KUBOTHBIX W YEJIOBEKa,
METOZOB O0E3BOKMBAHUS M YIUIOTHEHHWs] Marephaia, TEXHUKH W3rOTOBJICHHUS

TUCTOJIOTMYCCKUX  IIPCIaparoB, MCTOAHWK  OKpalOMBaHWA, YTO O6YCJ'IOBJ'II/IBaeT



MOCTOSIHHBIN KOHTAKT JIAOOpaHTa, MpEenoaBaTelis, CTyIeHTa ¢ MOTEHIIMAIbHO OMAacCHBIM
OMOJIOTHUECKUM ~ MarepuaioM (Tpymbl JKMBOTHBIX W JIIOAECH, B TOM YHCIE
MHBA3UPOBAHHBIX, UH(UIIUPOBAHHBIX, B TOM uncie BUY, mopakeHHBIX OMyXOJsSIMU U
T.1.) W BO3JCHCTBHEM HAa OPraHu3M JIETY4YHX, TOKCHYHBIX M (WJIHM) OMNACHBIX
MPOU3BOJICTBEHHBIX (PAKTOPOB (KOHIIEHTPUPOBAHHBIE CEpHAsl, YKCYCHAasi, a30THAst U Jp.
KUCJIOTBI, alleTOH, METUJIOBBIA CIUPT, STUJIOBBIA CIUPT, GOPMAIIMH, CyJIeMa, YEThIpeX
OKHCh OCMUS, XJIOPOGOPM, TPUXIIOPATAH, KCHIIOJN, TOIyos, 3dupsl u ap.). Oxpacka
TMCTOJIOTUYECKUX IIPENAPATOB CHELHUAIBHBIMU METOIaMH IIPETYCMATPUBAET BBISBICHUE
MATOr€HHBIX OAKTEPHiA, PHOOB, OITYXOJIEBBIX KIIETOK.

B npouecce ocBoenus paznena «M3roToBieHne THCTOIOTHYECKUX MPENapaToB
TKaHEW W OpPraHoB JJIsl MPOBEACHMSI TUATHOCTHUECKUX HCCIEAOBAHUI» HEU30EXKHO
BO3JICMCTBHE HA OpPraHW3M BPEIHBIX BELIECTB, OTHOCSIIIMMUCA KO 2 M 3 Kiaccam
OMACHOCTH, TO3TOMY Ba)XHO COOJIIOJATh MpHU padboTe B jabopaTropuu TpeOOBaHUs

MHCTPYKIIMH IO OXpaHe Tpy/a.

IIpyHUMNBI B3ITHS MATEPHAJIa HA TUCTOJOTHYECKOe HCCIeJ0OBAHNE

Marepuanom Jijisi TUCTOJOTUYECKOTO MCCIIENOBAaHUS MOTYT CIYKUTh KYyCOUKH
OpraHOB W TKaHEH BbIPE3aHHBIC U3 TPYIMOB OOJILHBIX JIIOACH, YMEPIIUX B YCIOBHSIX
ne4eOHO-TIPOPHITAKTHYECKUX YUPEKICHU, MOTUOIITNX oT TpaBM
(TpPOU3BOJICTBEHHBIX, OBITOBBIX, CIIOPTUBHBIX, OOEBBIX), BO3JACUCTBUS TOKCUUYECKUX,
Oononornueckux (OakTepuanbHas W BupycHas wuHGekus, B ToMm umcie BUY,
napasuTapHasi ”HBa3usl), TEPMUYECKUX (HaKTOPOB, IKCIEPUMEHTATBHBIX JKUBOTHBIX,
MOJTyYEHHbIC TyTeM MPUKU3HEHHOTO0 MCCEeUeHMs (OMOTCHHU), Ma3Ku OMOJOTHUUECKUX
KHUIAKOCTEH (KpOBb, TUM(DA, KOCTHBIN MO3T, CIIU3b U Jp.).

BckpeiTie TpynoB ymMepHux JIFOAEH MPOU3BOAUTCS HE paHee 4eM yepes 4 yaca
MOCJIE KOHCTATUPOBAHUSA CMEPTH MEAUIIMHCKAM paOOTHHKOM. [1o3TOMy B TKaHAX H
OpraHax, B3sIThIX U3 TPYIOB JIFOAEH, YCIIEBAIOT HACTYNHUTh U3MEHEHUS, UCKAXKAIOIINE
HEKOTOpbIE CTPYKTYpbl. M3 TpymHOro Marepuaia MOXKHO MPUTOTOBUTH XOPOLIUE
o030pHbIe mpemapatbl. HO AT TOHKMX HHUTOJIOTHYECKUX WCCICIOBAHUN OpPTaHbBI
TPYINOB JIIOJIEH, KaK MpaBUJIO, HE MOTYT OBbITh HMCHOJb30BaHbl. [[Jis1 M3rOTOBICHMUS

y‘-Ie6HI)IX N HAaY4YHBIX IPCIapaTtoB 4dYamc BCCTO HUCIOJIB3YIHOTCSA KYCOYKH OPIraHOB MU



TKaHeﬁ, BBIPC3aHHBIC u3 ZKHNBOTHBIX, B TOM qucJjec MMOABCPIHYTHIX
9KCIICPUMCHTAJIbHBIM BO3I[GI>’ICTBI/I$IM (CI)I/IBI/I‘-ICCKI/IG, XUMHUYCCKHUC, GaKTepI/IaHBHBIC,

BUPYCHbIE, Tapa3uTapHbie U Ap. (haKTOPhI) Cpa3y Ke Mocie MpoBeAeHuUs 3a00s.

3a00i1 3KCIIEPMMEHTAJILHBIX KUBOTHBIX

XO0JOJHOKPOBHBIX KMBOTHBIX (JIATYIIEK) YOMBAIOT, OTCEKas BEPXHIOIO
YENIOCTh M TOJIOBY HOXKHHUIIAMU O€3 MPEeABApPHUTEILHOTO HAPKOTHU3UPOBAHUS. 3aTeM
JUIMHHOW WTJION pa3pylIaloT CIIMHHOW MO3T, YeM OCTaHaBIUBAIOT €€ pediIeKTOpHbIC
nBIoKeHUs. HeOonplux MyleKonmuTaronmx (MBIIIM, KpPBICHI) MOXHO yOHWBaTh
OTCE€YCHUEM TOJIOBb. Yaille HeOONBIINX >KUBOTHBIX YOMBAIOT C IOMOIUIBIO
xyiopodopma wim sdupa. JKUBOTHOE NOMEIIAIOT TMOJ OOJBIIYI0 CTEKISHHYIO
€MKOCTb, Ky/ia KJIaayT BaTy, MPONUTAHHYI0 HAPKOTUUYECKUM BEIIECTBOM.

Heb6onbmux KUBOTHBIX MEPE BCKPHITUEM MPUKPEILISIOT C TOMOIIbIO HUTOK K
CHEeUaIbHO MPUCITOCOOTICHHON JOoIeYKe WM I1acTMaccoBoil muactunke. lllepersb
KUBOTHOT'O CMauMBarOT BOJIOU, UTOOBI TPU BCKPHITUU BOJIOCKHI HE MOMAJIA B TPYIHYIO
¥ OpIOIIHYIO TIOJIOCTH W HE 3arpsi3HU JIM Marepuai, KOTOpbId OyaeT B3sAT s

(dukcanuu.

BcekpoiTHE J1a00paTOPHBIX :KUBOTHBIX

CHavasla HOKHHIIAMU BBIPE3AETCA JIOCKYT KOXKH BJOJIb CPEIHEUW JIMHUU OT
HIDKHEH 4YacTh >KMBOTA JO0 IIEW. 3aT€M KO)Ka M0 CTOPOHAM OT pa3pe3a OTAEINAETCS
TYyIbIM 00pa30M OT TKaHEH, JIeKaluX 3a He, U MPUKPEIUISIETCS] UTOJIKaMU K JIOCKE.
OTkpbITasi MbIIIEYHAs TKaHb MPOTUPAECTCS TAMIIOHOM C TEIUIbIM (PU3HOJIOTHYECKUM
pacTtBOopoM. IlepenHIo CTEHKy KMBOTA IIPUIIOAHUMAIOT XUPYPTUUECKAM MUHLIETOM
U MpOpE3ar0T HOXKHUIIAMU 1O cpenHerl nuHun. Kpaill paspesa 3axumamu [leana
OTTATHBAIOT B CTOPOHY, YTO JA€T IIUPOKUN JOCTYN K OopraHaMm OpIOIIHON MOJIOCTH.
['pyaHas mosocTh BCKPHIBAETCS pa3pe3amMH ¢ 00EUX CTOPOH OT I'PYAHHBI C TOMOLIBIO
HOXXHUL. ['pyanHYy ¢ peOepHBIM XPSIILIOM YAAISIOT.

BcekpoiTHE TPYIIOB JII0AEH
Bcekpeitne (ayromcusi, cekuus) — NATOJIONOAHATOMMYECKKass WU CyaeOHO-

MEIULMHCKAsT NpoUeaypa, MPOU3BOAMUTCS I TOTO, YTOOBl YCTAHOBUTH NPUYUHY



cmeptu. Tpynm BCKpBIBAIOT, MPOBOJS pa3pe3 Tak, YTOObl B HAMOOJbBIIEH CTENEeHU
OOHa)XUTh BHYTPEHHHE oOpraHbl. V3 OpraHoB M TKaHEH BBIPE3AIOT KYCOUKU IS

THCTOJIOTMYCCKOI'O MCCIICIOBAaHMU].

B3situe maTepuana nias purcanuu
[Tpy MUKPOCKOTTMYECKOM HCCIIEIOBAHNN TKAHEW U OPTaHOB OOJIBIIIOE 3HAYCHUE

MMeeT TeXHUKa B3sATUS MaTepuaina. [loaToMy mpu McCedeHnn KyCOYKOB HEOOXOAMMO

cOOJII0/IaTh CIEAYIOIIUE TTpaBuia.

1. OOBEKTHI, NOJJIEKAITUE UCCIETOBAHUIO, JOJIKHBI OBITh MPEXK]IE BCETO CBEXKUMU.

2. Henb3st Opath ans Qukcanuy OONbIIME KyCOYKM OpraHa WM TkaHu. Ux jmHa,
IIMPHHA U TOJIIMHA HE JIOJKHBI TTpeBhImaTh 15 x 10 x 4 mwm.

3. Bripesas kycodek, HEOOXOIUMO YUHUTHIBATh THCTOJOTHYECKOE CTPOSCHHE OpraHa.
Ecnu oHO 0IlMHAKOBO HA TTOBEPXHOCTH U B IIyOWHE, KaK B MEYEHHU, TO HE UMEET
3HAUYEHUS OTKyJa B3IT Kycouyek. Ecim cTpoeHue moj Karcysiaol U B TIIyOWUHE
pazHoe, TO CIEAYeT CTPEMUTHCI K TOMY, UTOOBI Ha mpenapare ObLIN BCE MIACTHI
WM 30HBI OpraHa. JTO OTHOCUTCS K MOYKaM, HaAmnoyeyHukam, cepauy. s
HCCIIeTIOBaHUS TONOTparUUecKuX OTHOIIEHUN MEX Y 000JI0UKaMu cepiia Jydllie
Opath Kycodek mpencepaus (cTeHka Oosiee TOHKAask U B KyCO4YKe OYIyT Bce
000JI0YKH — DIHIOKAP], MHOKap[, snukap/). CTEHKH TOJIbIX OPraHOB (MOYEBOM
My3bIPb, KUIIIEUHUK U TIP.) UCCIEAYIOT HA MONIEPEUYHBIX CEUEHUSIX.

4. Tlpu B3STHM MATOJOTUYECKA U3MEHEHHOT'O MaTeprala KyCOUKH OEpyT Ha TPAHUIIC
C HOPMaJIbHBIMHU Yy4YacTKaMH, 4YTOObI Ha Cpe3bl MOMajd U T, U JAPyTrHe, WU
UCCIIEAYIOT OJHU KYCOYKU U3 TOBPEKIACHHBIX MECT, a JAPYrMe — C TPaHUIIbl C
HOPMAJIBHOM TKaHBIO.

5. Bo wus0exxaHue HeEXeNaTeIbHOrO pPa3MO3KEHHS TKaHE HCCeYeHHWE KYCOUYKOB
HE0OXOMMO MTPOU3BOAUTH TOJIBKO OCTPHIMU HHCTPYMEHTAMHU.

6. Marepuan 1omkeH ObITh MPOHYMEPOBAH U MAPKUPOBAH.

JIns Kaxaoro opraHa CyHIECTBYIOT COOTBETCTBYIOIIME TpaBuia B3SITUS

Marepuana. CrernuanbHBIX TOIX0M0B TpedyeT gurxcayusa neexux. Ilocne BCKPHITHS

IUIEBPAJIbHOM TMOJIOCTHU JIETKUE CHAAAI0TCs, TEPSIOT BO3AYIIHOCTh. Tpaxer OTCeKaroT

BBIIMIC HAJTOXCHHOI'O 3aKuMa. OTI[CJI?IIOT TpaxCro OT COCHHHHTGHBHOﬁ TKaHHU



CpPEIOCTEeHHUsI M, BBITATHBAs JIETKUE BMECTE C cepileM. B Tpaxer BCTaBISIOT
TpyOOUKy, uepe3 KOTOPYI0O YMEPEHHO pPa3lyBalOT JIETKHE, a TPaxel HUXKE TPYOKH
NEepeBs3bIBAIOT, JUraTypoil. Pa3zmyBanue nerkux mnepesn ¢ukcanue NpUBOIUT K
TOMY, YTO Ha THCTOJIOTMYECKUX CpPEe3aX XOPOIIO BHJIHBI abBEOJIbI, aIbBEOJISIPHBIC
MEIIOYKH U aNbBeoJIsApHbIe Xonbl. [Ipy B3sTMM Marepuana OT KPYIHBIX KUBOTHBIX
WIK 4eJoBeKa TpyOOUKy BCTaBIISIOT HE B Tpaxero, a B JI0J€BOM OpoHX M OepyT
TOJIBKO JIOJIIO opraHa. Pa3myBaHue Jerkux He MPOBOJIAT, €CIM OHU UCCISAYIOTCS IS
OTIpe/ICNICHUS] HATMUUS U XapaKTepa NaTOJOTHYECKMX U3MEHEHUI B opraHe, nbo 3To
MOJKET UCKYCCTBEHHO YCJIOKHUTH 3a7ady MMaToJiora.

[Tpu u3ydeHHH JErKUX HE MOIXOTUT M CIOCO0 YOMBaHUS >KMBOTHBIX IyTEM
OTCEUYEHHMsI TOJIOBBI, TaK KaK IPU 3TOM KpPOBb BMECTE C BO3yXOM IOIAJaeT B OPOHXHU
Y PECIUPATOPHBIE OTHCIIBI.

llapenxumamosnvie opeanvl (I€4€Hb, MOYKHU, CEJIE3€HKA, CEpALle U Ap.) OT
MEJIKUX >KHUBOTHBIX MOXHO OpaTh IIEJIMKOM, HO HAJI0 HaJceYb WX Kamcyibl. Jlis
[IUTOJIOTUYECKIX MCCIEIOBAaHUI HEOOXOIUMO pa3pe3aTh OpraH Ha MEIKHUE KyCOUKH U
uX 3aUKCUpOBaTh. ITO KacaeTCs U OPTaHOB TPYIa YeJOBEKA U KPYITHBIX )KUBOTHBIX.
Martepuan BeIpe3atoT OCTPHIMUA OpPUTBAMU U MAJIBIMHU HOKHHIIAMHU.

Jlnst mosydeHus Ka4eCTBEHHBIX MPENapaToB CO CTEHKH MUINEBAPUTEIHHBIX
OpraHoB HEOOXOAMMO HE J1aBaTh >KMBOTHOMY IHUIIM B TeueHUE ABYX cyTok. [Tocne
BCKPBITHSI OPIOIITHON TOJIOCTH JIJISl B3SITUSI MaTepHalia C MOHKOU KUKy HE0OX0IuMO
nepeBs3aTh JIMTATypOW TPaHUIBl YYacTKa, KOTOPBIM HAIJICKHUT HCCIEI0BATh,
BBIpE3aTh €r0 CHapyXH OT JHraTyp, MEPEeHECTH B TEIJIbIA (HHU3HOIOTHYCCKHA
pactBop. Ilomepek ocu OTpe3ar0T KyCOUKH KUIIKH JIuHOW 20 MM, pa3pe3aroT HX
BJIOJIb OCH HampoTuB OpbDKelku. Ecnu cnm3ucras o0ojouka ducTas, Kycodek 0e3
OTOJIACKMBAHUS TEpeHOCAT B (ukcatop. KumkKy MenKuX JIKUBOTHBIX MOXKHO
¢dukcupoBath 0e3 pazpesa BIOJIb OCU. Mamepuan cmenku dHceinyoxa N TOTPaHUYHbBIX
C MUIIEBOJOM U MPUBPATHUKOM Yy4acTKOB OepyT yepe3 1-1,5 4 mocne 3abos, koraa
rJIajikasi MbIllIeYHas TKaHb TEPSET CIOCOOHOCTh coKpaiaThes. MHaue npu Gukcanuu
OTCJIOUTCSI SMUTEIUN WM BCS CIM3UCTasl M3-3a PE3KOr0 COKPAIIEHHS MBIIICYHON
TKaHW. BpIpe3aloT BeCh XKEIYJOK C MPUJIETAIONIMMHU ydacTKaMu MHUIIEBOAA U

JNBEHANALATUIIEPCTHON KHIIKM M TIEPEHOCAT B BAaHHOYKY. Pa3pe3oM BCKpBIBAIOT



KEITYJOK, MUIIEBOJ U NYOJEHYM H, PAcIUlacTaB €ro (HO CHJIBbHO HE pPACTITruBas),
IPUKPEIISB 0T K jgomieuke. CIM3UCTYIO MPOMBIBAIOT TEIUIBIM (DHU3HOIOTHYECKUM
pacTBOpPOM (JIJIsl YIOAJCHHSI CIU3M W JKENM4M), 3aKpbIBAIOT TMT'POCKONMUYHON BaTOM,
CMO4YEHHOHU (ukcaropoM. Yepes 1 4 BeIpe3atoT HEOOXOIMMBIE YYACTKU U MEPEHOCAT
B (pukcarop.

Jns B3ATUS KYCOUKO8 20/106HO20 U CHUHHO20 MO32a TIOCHE YAAICHUS KOXHU U
MBI Yepera WM MO3BOHOYHHMKA MUJIKOW M KOCTEBBIMH ILHUIIIAMHU, HOXKHUIIAMU,
CKaJIBIIEJIEM BCKPBIBAIOT YEPEMHYIO MTOJIOCTh WM CIIMHHOMO3roBOM KaHasl. Orosstor
MO3T, MIEPEPE3aI0T HEPBBI, OCBOOOKIAIOT MO3T, pa3pe3atoT €ro Ha KyCOUYKH OpUTBOM.
Kycoukn nomemaror B ¢ukcarop (Ha HUTKE WIM KJIaAyT Ha Bary). Y MEJKUX
KUBOTHBIX 271a3 (PUKCUPYIOT BMECTE€ C TOJIOBHBIM MO3TOM; Y KpPYIIHBIX — TJia3
AKKypaTHO YJaJstoT U3 OpOUTHI, OCBOOOXKIAIOT OT COEAMHUTENBHON TKAHU U MBIIIIL,
JeNIaloT METKH, HEOOXOAMMBIE JJI OpPUEHTaluu, U nomemarr B ¢ukcarop. Ecnu
COXPAHATH CTEKJIOBUJHOE TEJIO HE HY’KHO, TO C TOMOUIbIO HINpUIA (PUKCATOP BBOJAT
BHYTpb IJ1a3a.

Kycouxu nonepeuno-nonocamoii u 21aoxou mMbiuiybl BHIICPKUBAIOT HECKOIBKO
4acoB B BaTE€, CMOYEHHOW (PU3MOIOTMYECKUM PACTBOPOM, a MOTOM IOMELIAIOT B
¢dukcatop. MHade mI0X0 BBISBISETCS UCUYEPUCHHOCTh M BUIAHBI BOJHBI COKPAIIICHHUS.
Kycouxu kocmu 00s13aTeNIbHO BBITMIMBAIOT JIOO3UKOM, @ HE OTKYCBIBAIOT KyCauyKaMHU.

Dukcanus

[Ipouecc MOArOTOBKM TKAaHM HWIPAET PELIAIOUIYI0 POJIb IPU IOCIEIYIOUIEM
THCTOJIOTMYECKOM aHalin3e (TUCTOXMMHYECKOM peakuuu). Pukcanus NEpBbIA U
OYEHb OTBETCTBEHHBIN 3Tall B T'MCTOJIOTMYECKON TEXHUKE, MPU3BAHHBIN COXPAHUTH
TKaHU ¥ OpraHbl B COCTOSIHWHU, OJM3KOM K TOMY, B KOTOPOM OHU HaXOIWJIUCH [0
MOMEHTa CMEPTH.

[Ipu »TOoM wuccienyemas TKaHb IEPEBOJUTCSA U3 JaOMJIBHOTO >KHUBOTO
COCTOSIHUS B CTaOWiIbHOE HexuBoe. JJisi 3TOM Ienu HCHOJib3yeTcs JBa crocola
(bukcanuu:

* KOHCEpPBUpPOBaHHE MaTepuaia rIyOOKHM 3aMOpaKUBAHUEM;

* XHMHYCCKas1 (I)I/IKCH,HI/ISI.



B mepBom cnydae mpu moMontu OBICTPOTO 3aMOpakuBaHUs (B M30MEHTAHE,
bpeone, oxnaxaEHHBIX 10 -180 C) mocTuraercs moaHas OCTAHOBKA BCEX KM3HEHHBIX
MPOIIECCOB U CTAOMIIM3aIUs CTPYKTYPBI TKaHU.

KpymnHbie kprcTauibl Jibaa, ClIOCOOHBIE TIOBPEIUTh CTPYKTYPY 3aMOPOKEHHOMN
TKaHU, HE 00pa3yloTCs, a MEJIKHUE - CIIOCOOCTBYIOT €€ COXPAHECHHUIO.

[Ipn xwmuueckod (QuKcany B TKaHAX MPOUCXOIAT CIOXKHBIC (DHU3HKO-
XUMUYECKUE UM3MEHEHHUsS, B YACTHOCTU Koaryysiiusa (ocaxiaeHue) OeJKOB.
®dukcatopoB, KOTOpble OBl TOJHOCTBIO COXpaHSIM CTPYKTyphl, HeT. OHu
CYIIECTBEHHO YIIOTHSIOT TKAHU, YMEHBIIAIOT UX 00BEM, MPUBOIAT K HEOOPATUMBIM
n3MeHeHUsIM. Pa3Hble (huKcaTOphl B pa3HOU CTETICHH COXPAHSIOT Pa3HbIC CTPYKTYPHI.

N3 Gonbiioro yucia mpeajiioKEHHbIX (PUKCUPYIOMIMX CPEACTB MPAKTUUECKOE
MpUMEHEHHEe B Pab0OTe MTOJOTOaHATOMHYECKUX OTACIICHUN WMEET JIMIIh HeOOhbImast
4acTh HX.

Bce gukcupyromiye cpeactaa qeisaTcsl Ha IPOCThIE U CIIOKHBIE B 3aBUCUMOCTH
OT TOTO, BXOJIUT JIK B KX COCTAB OJTHO KaKOe-HUOY Ib BEIIECTBO MUJIM HACKOJIBKO.

[Ipu pabore ¢ MOOBIMU (PUKCUPYIOIIUMHU IKUIKOCTIMHU HEOOXOIUMO
co0JIroAaTh HEKOTOPBIE O0ITME MTPaBUIIA.

1. Hcnonb3yeTcs uaeanbHO YUCTas CTEKIISTHHAS TTOCY/Ia C IIIUPOKUM TOPIIOM.

2. Marepuan nepes pukcammei 3anpemiaercs 0OMbIBaTh BOJION

3. O6weM (ukcatopa gomxeH B 20—40 pa3 npeBwIaTh 00bEM KYCOYKOB.

4. Ha nmHO mocyapl KJIaAyT CTEKISIHHYIO BaTy WM Mapiiio, KOTOPhIE CO3JAr0T

YCJIOBUSL JIJIsl PABHOMEPHOT'O OOMBIBaHHS KyCOYKA.

o

Marepuan nomemaroT B pUKcaTop cpasy Mocie B3ATHUS.

6. Pasmepsl KyCOUKOB TOJKHBI ObITh HE Oonee 10—15 MM B qynny, 5—10 MM B
IIUPUHY, 3—5 MM B TOJILLVHY.

7. Ecnu mocie KOHTaKTa ¢ MaTepuajgoM (PUKCATOP MOMEHSUI LIBET WA MIOMYTHET,
€r0 3aMEHSOT HOBBIM.

8. IloBTOpHO (hUKCATOp HE MCHOIB3YIOT. ['OTOBAT €ro HEMOCPEACTBEHHO IEpEN
MPUMEHEHUEM.

9. OO6bIYHO (puKcalMsi MPOBOJUTCS HPU KOMHATHOM Temmeparype. Ee MoxHO

yckoputhb B TepmocTare (npu 37—40 °C).



10.ITpopomxuTenbHOCTh (PUKCAIMKU 3aBUCUT OT CBOMCTB ¢ukcaropa. Eciu mpu
pa3pe3e B LIEHTPE KyCOUeK OTJIMYaeTcsd IO OKpacke OT mepudepuu, TO

buKcaluo Hy>KHO TIPOJOJIKHUTE.

IIpocTbie ¢ukcaropwl: gopmanun, Imanon, memanon, auemoH, Ccou

MAHCENBIX MEMANI08.

Dopmanum.

®opmanun (dhopmon) mnpeactaBiasier codbor 35—40% BoaHBIA pacTBOP
dbopmanpaeruga — ajbJerujia MypaBbUHON KUCIOTBI. DTO OECIIBETHASI KUIKOCTH C
pPE3KUM 3amaxoM, yrnorpeossiemas B pazBeaenuu 1:10 (4% pactBop dopmanbaeruaa).
Ha npaktuke ucxoubiii pactBop 00b14HO npuHUMAIOT 32 100% U U3 HEro roToBAT
5%, 10%, 20% pactBopbl popManiuHa, 4TO COOTBETCTBYET 2%, 4%, 8% pacTBOpam
dbopmanbreruaa. B kadecTBe pacTBOpUTENS YHOTPEOJSIIOT BOJOMPOBOAHYIO BOIY
WM (GU3HOJIOTUYECKUNA PACTBOP.

dopmasiH OBICTPO MPOHHMKAET B TKAHW M XOPOIIO X (UKcUpyeT. B TedueHue
24—48 49 KyCOYKM YIJIOTHSIOTCA W W3 HHUX MOXHO JeiaTh Cpe3bl U Ha
3aMOPAKUBAIOIIEM MHUKPOTOME. bBOJIBIIMM JOCTOMHCTBOM (opMasiiHa SIBJISIETCS
BO3MO>XHOCTh COXPaHSATh B HEM KYCOUKHM rogaMu. Eciu OT JIMTEIBHOTO XPaHECHHS
MaTepuana CcTaj U3JMIIHE IUJIOTHBIM, €ro MoXHO cmsruyuth B 10% pactBOpe
JUMOHHOM KUCTOThL. OJIHAKO TIPU JUIUTEIHLHOM XpaHEHUU B (pOpMaJIMHE B MaTepHuae
MOTYT  00pa3oBaThCS  TEMHO-KOPUYHEBBIE  TPaHYNbl, KOTOPHIE  HCKAXKAIOT
TUCTOJIOTHYECKYIO KapTHUHY. DTOr0 MOXXHO H30€KaTh, MPOMBIBas (PMKCUPOBAHHBIN
MaTtepual 0OJIbIIIUM KOJIUYECTBOM BO/IBI.

dopMaH MOXKET UMETh OYEHb KHCIYIO peakuuip. [limd HeWTpanuzauuu
dbopManMH HaJMBalOT B TEMHYH OaHKy, Ha JHO KOTOpPOM HAaCKINAIOT
MopoIIKooOpa3Hbiii Mmen (yriaekuciublii kanbinii — CaCOg3) unu maruesuto (Ha 1 11
dbopmammuaa 100 r mena wnm mar"esumw). ComepKUMoe cocyaa B30alTHIBAIOT.
Yepe3 cyTku ¢opmannH OObBIYHO MMEET HEUTpasbHYIO peakiuio. [lepuonnyecku
CTeNeHb HelTpanu3anuu GopMalnHa CIeAyeT MPOBEPATh MHANKATOPHOU OyMaroi.

Jns npurotosinenust 10% (4%) wneiirpansHoro ¢opmanuna k 10min 40%

HeUTpasbHOTO (popmManmHa mpuauBarT 90 MII. TPOTOYHON BOJIBI.



Omunoeviii cnupm (Imamon) — IsI PUKCAUU  YIOTPEONSAIOT Kak
abcomoTHBIN, Tak U 95% cnupT. AGCOMIOTHBIN CIUPT MEHbIIIE 1ePOPMUPYET KIETKH.
[To cpaBHeHuo ¢ (opMaTMHOM OSTHIIOBBIM CHOUPT ciabee MPOHUKAET B TKaHM,
MO03TOMY KYCOYKHM cieayeT Oparb He Toime 3 — 5 MM. [IpogoinKuTenbHOCTb
¢ukcaluu — OT HecKoJbKMX 4YacoB 70 1 cyrok. B 95% cnupre BO3MOXKHO
JUTHTEIIbHOE XpaHEeHWe 00bEKTOB M MOCJIE OKOHYAHUS (PUKCAIUU, HO C 3TOH IENIBI0 UX
nyudmie nepenectd B 80% cnupT. Peixible, OT€YHBIE, CIM3UCTONEPE-POKICHHBIC
TKaHU B CIIUPTE CUILHO CMOPIITMBAIOTCS.

CnuptoBas gukcaiusi ynotrpeoiasieTcs mpu UCCIECIOBAHUM >KeJie3a, OaKTepHid,
rJIMKOTeHa, okpacke 1o Hwuccmo. Ee MOM0OXUTENbHBIM KayeCTBOM  SIBIISETCS
CIIOCOOHOCTh OJTHOBPEMEHHOTO O00€3BOXMBAaHUS OOBEKTOB, COKpAIIAOIIas 3Tarl
3aJIMBKHU B HEUIOUANH Wi napadud. CnuproBas ¢ukcaius mo3BoJiseT pe3aTh TKaHb
M Ha 3aMOPaXHUBAIOIEM MHUKPOTOME. [[JIs1 3TOro KyCOYKH OTMBIBAIOT OT CHHUpPTa B
MPOTOYHOM BoAEe B TeueHue 3—6 4. [IpoMbIBaHME TPOBOIAT B IIMPOKO-TOPAOU
OaHke, 3aBg3aB ee ropjo Mapyei. OTMBITBIE OT CIUPTAa KyCOUKH (KpOME KYyCOUYKOB

JIETKUX U )KUPOBOM TKaHW) TOHYT B BOJIE.

Auyemon WCTIONB3YIOT B KadecTBe OBICTPOTO (uKcaTopa, eciim Tpedyercs
HEOTJIO)KHOE MCCJIEIOBAaHUE, a 3aMOPAXKMBAIOLIUKA MHUKPOTOM HCMOJb30BaTh HE
MIPEICTABIISIETCS] BO3MOXKHBIM. AIIETOH CHJIBHO CMOpIIMBaeT TKaHu. J[ns ¢ukcamnmm
O0epyT MalieHbKHEe KycOUukd (2x3 MM). DuKcaliio NpoBOAAT B TeUeHHE 2—3 4 B IBYX
MOPIUAX areToHa. [IpurojieH TOJILKO 00E3BOXKEHHBIN, MPO3payHbIi, OECIBETHBIM
alleTOH.

Caoxubie ¢Purkcaropbl. K HUM OTHOCATCS CMECH, COCTOSIIAE U3
HECKOJIbKUX (PUKCHUPYIOMINX BEIICCTB: ¢hopmanunoevie cmecu (bikepa, Jlunnu,
Ceppa u 0p.), nuxkpunoevie ¢uxcamopwvr (by>na, Kanopa u 0p.), xpomoesuie,

cynemosnle, ocmuesvle u op.

Ilenkep-gpopmon siBnsieTcst Xopoien GUKCUPYIOIIEH CMEChIO.

IIpuroroBiieHue:




1. B otaenbHOM mocyae ToOTOBAT KuAKocTh Mromnepa (B 100 wmn
JUCTAJUIMPOBAHHOM BOJBI PACTBOPSAIOT IIPM  HArpeBaHUM 2,5 T Kaus
ouxpomMara u 1 T HaTpus cynabdarta);

2. K 100 mu xuakoctat Mroyuiepa mo6aBistor 5 r cyneMsl 1 10 M1 popmanuHa.

[IponomxurensHOCTh Gukcanuu He Oosiee 6 4. [I[poMbIBKa B MPOTOYHOM BOJE —

24 4. JIns ynaneHusi U3 KyCOUKOB CyJieMbl UX nepeHocsT B 70% cnupT, colepkaiiuii
10% nacToliky Hoaa, WM CIUPTOBBINA HOAKaIMEBbIM pacTBop (2 T Mona u 3 T Kauus
Monuna pactBopsroT B 100 My cupTa 10 MOJy4YeHHUs LBeTa Kpenkoro yas). Eciu
yepe3 24 4 mocie OmyCcKaHusi KyCOYKOB PacTBOpP OOECHUBETHUTCS, UX MEPEHOCIT B
HOBYIO MOPLHYI0O HOJMPOBAHHOTO CIHMpPTa JI0 TOIO MOMEHTa, I[OKa PacTBOp HE
NepecTaHeT M3MEHATh I[BEeT. OTo HauOojiee NPUTOAHBIA  (uKkcarop Ui
reMaTOJIOTUYECKUX HCCIEI0BAHMM, €CIU B JAJIbHEHIIEM JUIsl OKPAallMBaHUS CPE30B
WIM Ma3KOB TIOJIB3YIOTCS a3yp-dO3MHOM, Kpacko PomanHoBckoro— I'uM3bl
dukcarop JaeT XOPOILINe Pe3yJIbTAThl IPU UTOJIOTUYECKUX UCCIIEIOBAHUSAX.

Kuokocmv Byyna - Haubojiee dYacTo ymoTpeOssieMbld  (ukcarop.
Heo0xo1MMO0 rOTOBUTH HETIOCPEICTBEHHO IEpel yIOTPEOICHUEM.

IIpuroroBiieHueE:

[TukpunoBas kucnoTa - 15 mut (HaChIIIIEHHBIN PacTBOD);

®opmanun (40%) - 5 mu;

JlensHas ykcycHas kucnora - 1 min.

HaceimenHpi  pacTBOp MHKPUHOBOW KHUCJIOTHI JOJDKEH OBITh 3apaHee
npurotosyieH. Jlyis aToro Tpedyercs pacTBOpUThH 24 T. CyXOW MUKPUHOBON KUCIOTHI
(B3ppIBOOMacHa!) B 1 1 ropsiueit BoJIbI.

MunumansHoe Bpemsi (UKcaluu KUIKOCcThio bysna 4-24 wgaca. bonee
MPOJIOJDKUTENBHBIN CPOK (pUKcamuu yayuiiaeT pes3yiabTaTbl. llocne ¢ukcanum
MaTepuana MNEepPeHeCTH IMOoCJIeNoBaTelbHO B Tpu mopuuu 70° cnupTa u nanee
o6e3BoauTh. (IIpoMbiBKa B Boje Oecrione3Ha, Tak Kak MUKPUHOBAs KUCIOTa B HEH
IUIOXO PAacTBOpAETCs.) 3aquBaeTcsl MaTepuan nocie pukcauu B xujakoctu bysna B
napadun. XKugkocte bBysna pekomeHyeTCs Uil UCCIAEAOBAHUN COSAMHUTEIILHON U

MBIIIEYHOMN TKaHefI, a TaKXXC OJI IIPUTOTOBJICHUA 0630pHBIX ImperapaToB.



Kuokocmo Kapuya. 1'0TOBUTH €ro HEOOXOIUMO HEMOCPEICTBEHHO TMepen
ynoTpebieHueM, Tak Kak xjaopodopm 6sicTpo ucnapsercs. [IpuroroButs pukcarop.

Cocras:

AOcomoTHBIN dTaHol — 60 MIT;

XnopodopM - 30 mi;

Jlensnasa ykcycHast kuciota - 10 miL.

dukcarus J0CTUTAETCA OUYeHb OBICTPO: OT 10 MuHyT 10 3 - 4 yacoB. OgHAKO
XPaHUTh MaTepUall B 3TOM KUIKOCTU HENb3s, TAK KaK 3TO BEJIET K 3HAUUTEIbHOMY
cMopumBaHuio oObekTa. Ilocne ¢ukcanum Martepuall cpasdy Xe MOMEIAIT B
a0CONIOTHBIM cOUpT. OTOT (UKCATOP JAET OYEHb XOpPOUIME pe3yJIbTaTbl IpHU
UCCIIEIOBAHUU sI/Iep, HE3aMEHUM MPU UCCIETOBAHUM HYKJIEMHOBBIX KUCIIOT, OEIKOB,

TJIMKOI'CHA.

3aganue

1. TIpuroroBbTE COrIACHO MPOMUCIM (PUKCUPYIOLINE KUIAKOCTHU:

1.1. 10% pacTtBop popmanuHa;

1.2. STUNOBBIN CIUPT A PUKCAITNH;
1.3. cmech byana;

14.cmech Kapnya.

2. IlpousBenute 3a00# M BCKPBITHE JTAOOPATOPHOTO KUBOTHOTO (KPBICHI);

3. Jms rUcTONOTHYECKOTO WCCIICIOBAaHUS BO3BMHUTE HEOOJBIIUE KYCOYKH OPTraHOB
(mmuna 10-15 MM, mmpuna 5-10 MM, TonmuHa 3-4 MM), TP 3TOM HCHOJB3YHTE
OYEHb OCTPbIE HHCTPYMEHTHI (OpUTBBI, CKAJIBIIETH, MAJIbie HOKHHUIIBI).

4. K KaxJIoMy KyCOUYKY OpraHa MNpHJIOXKUTE 3TUKETKY C YKa3aHHUEM KOJa )KUBOTHOTO
U opraHa. Bce njanHble 3aHecuTe B JKypHa.

5. 3aduxcupoBarTs:

5.1 B 10% ¢dopmanune - cTEHKY KeTyaKa, KyCOYeK MOYKH, HaAMOYeUHHUKA;
5.2. B 95% STUIIOBOM CIIUPTE — NIEYEHB;
5.3. B cMecHu bysHa — Kycouek roHaJibl, 3bIKa, KUIIKU, TPAXeH, TUMYCa;

5.4. B cMecu KopHya - CTeHKy MOY€BOro Imy3bIpsi, KyCOUYeK MeYeHU, MaTKH,



3AHATHUE Ne2
MMPOBOJAKA MATEPUAJIA: OBE3BOXKXUBAHUE, ITPOIIUTKA B
ITAPA®UHE

HEJIb: OcBoeHnne MeT010B 00€3BOKUBAHMSI MaTepHUAaJia.

Teopernyeckue BOIPOCHI, NOMIEKAIME PACCMOTPEHHUIO

1. CymHOCTh W DdTambl MPOBOJKH (PUKCHPOBAHHOTO MaTepuaga depes
00€3BOKUBAIOIIUE CPEJIbI.

2. 3anuBKa B YIUIOTHSIOIIYIO CPEIy.

MeToauka npoBoaku GUKCHUPOBAHHOI0 MATepHUAaJIa Yepe3 00e3BOKIUBAIOIIIHE
cpeabl

JIJ1st IPUTOTOBINIEHUSI TOHKUX TUCTOJIOTHYECKUX CPE30B OOBEKTHI YIUIOTHSIOT C

MOMOIIBI0O 3aMOpPO3KM WM 3anuBku B mnapadud. Ho mnapadun B Bojge He

pacTBOpSIETCS, TOITOMY KYCOYKH (PUKCHPOBAaHHOM TKaHU TPEIBAPUTEIHHO

HeoOXxoauMo 00e3BoauTh. Ilpu paboTre ¢ 3aMOpaKMBAIOIIUM MHKPOTOMOM

HEOOXOAMMOCTH B 00€3BOKUBAHUU HET.

Ilpomwrexa Matepuaa nepes] ero JajibHeueit 00paboTKON MPOU3BOAUTCS HE
Bcerna. Ecnu mocie dukcanuu popMaarnHOM TKaHb CIEAyeT MPOMBIBATh 12-24 4, To
nocie (uxcaruu B by’He HEOOXOOUMOCTH B MPOMBIBKE oOTHamaer. Ecmm
UCIOJIb30BaTh CHUPTOBBIE (PUKCATOPHI, TO HAYMHATH MPOBOAKY CIEAYET CO CIUPTa

CJIeIyIOLIEN IO KPENOCTH KOHLIEHTPALUH.

Ilposooka.



Jlis 00e3BOXKUBaHUS CITY>KUT HaOOp (uiu GaTapes) CIUPTOB (3TUIIOBBIN, PEXe
ApyTHe COUPTHI) MOBBIIIAONICIHCS KOHIIEHTPAIHH.

[TpuroroBneHue CUpTOB PA3IUYHONW KOHIIEHTpauu. OOBIYHO UCXOAHBIM JIJIs
MPUTOTOBJICHUSI CIIUPTOB PA3IMYHON KOHLIEHTPALUU CITYKHUT 95° CIHpT.

[IpakTuyecku Ui MPHUTOTOBJICHUS CIHUPTa HEOOXOAMMOH KpemocTd Hu B

HYKHOM KOJIMYCCTBC MOJKHO ITIOJIb30BATLCA cnez:yromeﬁ Ta6J'II/IH€I‘/’I 2.

Tabnuma 2

s Hy»XHO B35Th MUJUITUIIUTPOB
MOJIy4YEHUS
IOquMJ'I o H,0 . H,O 50 H,0O v H,0O

CIIUpTA CIIUpTA crupra CIIUpTa
crmpra
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
60° 63 37 67 33 75 25 86 14
70° 73 27 78 22 88 12 - -
80° 83 17 89 11 - - - -
90° 94 6 - - - - - -

I/IHOFI[a MOJXHO IIOJB30BaTbCA MW JAPYIrHM pPacdCTOM:

OpaTth CTOJBKO

MUJUTHJIATPOB CIUPTA, KAKOW KPETMOCTHU >KENaTelThbHO HMETh CHUPT, U K HEMY
J0JIMBATh TaKO€ KOJIMYECTBO BObI, YTOOBI CyMMa €ro C KOJHUYECTBOM B3SITOIO
cnupTa JaBaja mudpy KPEemocTH UCXOMHOTO cnupta. Hampumep, MCXOMHBIA COIUPT
95°, xenarenbHo monyuuTh 50°. Jlyist aToro 6epyt 50 mu 95° criupra U 100aBISIOT
BOJIBI 10 95 M1, T. €. 46 mil. He3HaunTenbHOM HETOYHOCTHIO MOKHO IIPEHEOPEYb.

B kadecTBe MCXOMHOTO MaTepwayia JJisi TOJydeHHs] abCOIIOTHOTO CIUpTa
TakkKe CIykutr 95° sTunoBbld cnupT. OTHUMas w3 Hero 4% BOABI, MOJYYAIOT
abcomoTHbI crupT. OH JOIDKEH MPEACTaBISATh COO0W OECIBETHYIO JKHIKOCTD,
MOYTH HE HMEIOIIYI0 3amaxa («CIOUPTHOM 3amax» MojdydaeTrcs MNpu pa30aBieHUU
OtHsTHE BOJEBI

BOHOﬁ). OoT CIyupTa OCHOBAHO Ha CBA3BIBAHUU HOCJ'IeIlHeﬁ



BELIECTBAMH, >KaJHO TMOIJIOHIAIOMMMU Boxy. Hambornee mnpurogHeiM B 3TOM
OTHOLIEHUU SIBJISIETCA 00€3BOKEHHBI METHBII KyTOpOC.

Jns  ob6e3pokuBanus 95° cmupra  ymoTpeOsseTcss  Oeblii  MOPOIIOK
MPOKAJICHHOTO MEAHOTO Kyrnopoca. B OyThUIKY € XOpOIIO MNPUTEPTOMl MPOOKOI
HajguBaroT 100 mur wiam 200 M 95° cnupra. B 9T0 KOIMYECTBO CIMpPTa BBICHITIAIOT
cootBeTcTBeHHO 10 mym 20 r 00€3BOXKEHHOTO MEIHOro Kyropoca. B teuenne 1—2
IHEN OYTBUIKY YaCTO YHEPTUYHO BCTPSIXUBAIOT. bemblil LIBET NOPOIIKA TPOKAIEHHOTO
Kylopoca NepexoguT B Tronyooi. OgHaKko MpU ITOM CBS3bIBAETCS HE BCS BOJAA
COUpPTa, U COHUPT U3 MEPBOM OYTHUIKA OCTOPOXKHO CIMBAIOT B APYTYI0 OYTBUIKY C
O€JIbIM TOPOIIKOM MPOKAJIEHHOTO MEIHOr0 Kynopoca M MPOAODKAIOT 3HEPTUYHO
BCTpsIXMBaTh. EcCIM NOPONIOK MEIHOro KyIopoca ClerKa IIOCUHEET, TO CIHUPT
OCTOPOKHO CIIMBAlOT B TPETbIO OYTBUIKY C HOBBIM MOPOIIKOM MPOKAJIEHHOIO
MeaHoro kynopoca. Ha qHe OyThuiky, HakoHel, OyAeT oceaTh HE CUHEIONIHM Ooee
MOPOILOK MPOKAJIEHHOIO MEIHOT0 KyIopoca, a HaJ CcJoeM OyIeT OTCTauBaThCs
MIPO3PAUHBIH, YK€ 00€3BOXKEHHBIN CIUPT. AOCONIOTHBIM CIIUPT OCTOPOKHO CIUBAIOT
WK (PUIBTPYIOT B YUCTYIO CYXYI0 OYTBUIKY U 3aKyTIOPUBAIOT €€ PE3NHOBON MPOOKOIA.

Xopomrre pe3yIbTaThl JaéT HCIOMB30BaHAE BMECTO aGCOMOTHOrO crupra 95°
cnupta. [Ipy 3TOM Ka4ecTBO FMCTOJOTHYECKOIO MaTepuana He CTaHOBUTCS XYXKe.

Marepuan 00€3BOKHBAIOT B YUCTO BBIMBITBIX M BBICYIIEHHBIX OaHKax C
MPUTEPTHIMU MTpOOKamHu, Jiydie Bcero eMkoctbio 1000 miui. B 3Tu 6aHku HanuBaroT
CHUPTHI ONPEICIIEHHON KPENOCTH C TAKUM PacyeToM, YTOObI YpOBEHb MX ObLI BBIIIE
oObeKTa 1o KpaiiHel mepe Ha 1—2 cm.

Bonbiioe 3HaueHue A5 MOTYUYEHUsT XOPOIINX MUKPOCKOIMMYECKUX MPEnapaToB
MMEET TOCTENEHHOCTh 00e3BOKMBaHMsI. UeM HeXHee OOBEeKT U 4YeM OoJblie
OMACHOCTb €r0 CXKaTUsl U CMOPILIMBAHUS, TEM IMOCTENEHHEE HA0 MOBBIIIATH KPETIOCTh
cnuprta. Henp3s cpa3y mocie nmpoMbIBKH MOMeIaTh Marepuai B 95° cnupt, HO eciu
MIPOMBIBKA MPOU3BOUIACH CIIUPTOM, TO 00€3BOKMBAHHE HAYMHAIOT CO CIUpTa Ooee
BBICOKOW KOHIICHTPALUH.

Matepuan HeOONBIIMMU KyCOYKaMHU TOMIIMHONW oT 1—1,5 MM g0 1—2 cm

IMOCJaACAOBATCIIbHO IICPCHOCAT U3 CIIMPTAa B CIIMPT. Bpewms HD€6BIB3HI/I}I mMaTrcpuajia B

COUPTAX PA3IMYHO JJIsl pa3HBIX TKAHEM, OHO 3aBMCHUT OT Pa3MEpOB 00BEKTa U MOJKET




COCTABJIATHL OT 1—2 4acoB JUIS OYE€Hb MAJIEHBKUX OOBEKTOB M A0 1—2 CYTOK JJIS

00BbEeKTOB TOJIMHONU 2 cM. [loCKONBKY MONHOE O00E3BOKMBAHWE — BaKHEHIIEe

YCJIOBHE YCIEIIHON 3aJMBKH, TO MaTepHall, KaK MPaBUJIO, BBIIECPKUBAIOT B KaXKIOM
cnupTe He MeHee 24 4acoB.

[Tpu nepeknaaplBaHuK MaTepHraia U3 cjiadoro CnupTa B CIUPT 00JIEe BHICOKOM
KOHIIEHTpAlMU KYyCOYKHU HaJl0 TIIATEJIIBHO OCYIIUTh (DUIBTPOBAIBHON Oymaroi. 1o
MPEAOTBpAlIaeT OBICTPOE CHUYKEHHE KPENOCTH KaXKJIOTO IOCIEAYIOLIEro CHUpTa.
CrnupTbel He cleayeT CIMIIKOM JOJr0 MOBTOPHO YIOTPEOJATh, TaK Kak OHHU
3arpsI3HSIIOTCA BELIECTBAMM, H3BJIEKAEMBIMM W3 Marepuanga, OCOOECHHO KHUPOM.
CrnupTbel HE JOMKHBI OBITh MYTHBIMH. [IJIsI TPOBEPKH CTETNIEHM HACHIIIEHHOCTU
CHUPTOB XHPaMU HY>KHO CMellaTh HEOOJIbLIOE KOJMYECTBO CIUPTa U3 OaTapeu ¢
BOJIOM U, €CIIM MOSIBUTCS Oelas rycrast MyTh (3MYJIbCHSI), JAaHHBIN CIUPT HEOOXOAUMO
3aMEHUTbH HOBBIM.

[Tocne ynanenus BoJbl B CIUPTax OOBEKT MEPEHOCUTCS B XJIOPO(GOPM C IIEIIBIO
yAAJIEHUs] CIIUPTA.

B xonopodopm-napadune TkaHb TpoONUTHIBaeTcs mnapaduHOM, a B
pacmiaBienHom mapadpure (I um Il) u3 oObekra ygpamsercs xsopodopm.
BoigepxuBanue KycodkoB B mHapaduHe CBA3aHO € HEOOXOIMMOCTBIO OCBOOOAMTH
00BEKTHI OT XJ0pOdopMa.

Huxe npuBoauTcst cxema mpoBOJAKHM mocie ¢hopMainHa sl MEJTKUX KYCOUYKOB.

Cxema npoBoaku nocJie puxkcanuu B popmajinte:

40% nsTanon — 2 vaca (110 24 4yacoB)

50% sTanoin — 2 yaca (10 24 yacon)

60% sTanos — 2 4yaca (10 24 4acoB)

70% »TaHon - 2 yaca (;10 24 yacoB)

80% sTanon - 2 yaca (10 24 4acoB)

95% sTanoun - 2 yaca (710 24 4acoB)

100%(I) atanou - 2 gaca (g0 24 yacoB)

100%(I1) sTanoxn - 2 yaca (10 24 yacoB)

© 0o N o 0k~ WD PE

Xnopodopm | — 30 munyT



10. Xmopodopwm Il - 30 MunyT

11.  Xnopodopwm + napadun (B repmoctare mnpu 37°C) - 30 MunyT
12. Tlapadun | (B Tepmoctare npu 56°C) -30 MuHyT

13. TIlapagun Il (B Tepmocrare mpu 56°C) - 30 MUHYT

Cxema npoBojaKH nocjie puxkcanuu B cmecu bysna:

1. 70% sTaHou - 24 4. u 6omnee

2. 80% - 24 u.

3. 95% - 24 4.

4, 100%(1)-24u.

5. 100%(I1) - 244.

6. XmopodopMm | - 3 4.

7. Xnopodopm Il - 3 4.

8. Xnopodopm + napadun (B repmoctate nipu 37°C) - 12-24 4.
Q. [Tapadun | (B Tepmocrare npu 56°C) -1u.

10. Ilapadwun Il (B Tepmoctare npu 56°C) 30-40 muH.

TpaguiiMOHHO  TPOBOJKY  OCYHICCTBISUIM  TYTEM  IOCJIEI0BATEIHLHOTO
MOTPYKEHHsI TKAaHU B PACTBOPHI KCHJIOJA U ATHJIOBOTO CIUPTA, OJIHAKO TAaKOW METOJ
UMeEET PSJT CYIIECTBEHHBIX HEAOCTATKOB: TPYA0EMKOCTD, JUTMTEILHOCTD (110 YEThIPEX
CyTOK), HWCIIApEHUE pPEareHTOB B BO3AyX Jiaboparopuu (4To HEOE30MaCHO IS
COTPYIHUKOB JIaDOpaTOpUH, TaK KaK KCHJIOJNBI 00pa3yloT B3pPHIBOOTIACHBIC
MapOBO3AYIIHBIC CMECH, BBI3BIBAIOT OCTPHIE M XPOHUYECKUE ITOPAKCHUS
KPOBETBOPHBIX OpPraHOB, MPHU KOHTAKTe C KOXEH — JEpPMaTHTHl),a TaKKe
HecTaOUIBbHOE KaueCTBO MOMy4yaeMOM TKaHH, 3aBUCSIIEE OT YeJIoBedYecKoro (akrtopa,
a UMEHHO JAeicTBui nabopanTa. [ pemenus mpoOiaemM Takoro poja adopaTopuu
WCIIOJIB3YIOT aJbTEPHATUBHBIE PEAreHThl, TAaKWE KaK W30IMPOIAHON, SBIISIOIIHIACS
HETOKCHYHBIM, a TaKXe ammapaTel — THCTomporeccopsl (puc. 1), umeromme
3aKPBITBIA KOHTYp W TakuM OOpa3oM HE JOMyCKAIIHWe HCHApPeHW B BO3IYX

J'Ia60paT0pI/II/I. HYTCM HCIIOJb30BaHHUA TUCTOITPOICCCOPOB TaK¥XKC MOJKHO



SHAYUTCIbHO YMCHBIIHUTL BPCMA IMPOBOJAKH IO CPABHCHUIO C PYYHBIM MCTOJIOM 34

CYeT MPUMEHEHHUS BaKyyM-UH(PUIBTPALIMOHHOW U MUKPOBOJIHOBON METOMK.

Puc. 1. l'ucronpoueccop kapycenbaoro tuma Microm STP 120
3aganue
1. [IpuroroBUTH CIUPTHI COOTBETCTBYIOIINX KOHIIEHTPAIUH.
2. TIpoBectu sTHKETHpOBaHUE 3a(DUKCUPOBAHHOTO MaTepraa.
3. Ilo mpormucu MpoBOJIKK T0BECTU OOBEKTHI 0 XJI0podopM-rapaduHa.

4. OpopMuTH pe3yabTaThl paOOTHI.

3AHSITHUE Ne3
3AJIMBKA THCTOJIOTMYECKOTO MATEPHAJIA B
3ATBEPJEBAIOIINAE CPEJBI

HEJIb: OcBoeHne MeTOAa 3aJIMBKH MaTepuaJia B napaguH.

TeopeTnuyecKHe BONPOCHI, MOJIEKAIINAE PACCMOTPEHHUIO

1.3anuBKa MaTepuana B UEUIOUINH:
1.1. npuroroBieHHE PACTBOPOB 1IEIJIONINHA;

1.2. MeroaMKa 3aJIMBKH B LIEJUIOUINH;



2.3ajMBKa THCTOJIOTMYECKOTO MaTepuaa B napaQuH:
2.1. moaroroBka mapaduHa;

2.2. MeTroauKa 3aJuBKH B MapaduH;

2.3. HakjeuBaHHe MapauHOBBIX OJIOKOB;

3.3anuBKa B KEJIATUHY.

3anuBKa B 3aTBepAeBawinue cpeasbl. [lepeyens cpen.
IMapadun

[Tocne oOe3BOKMBaHMS B COMPTAaX Marepual YIJIOTHSETCS, OJHAKO CTENEHb
IUIOTHOCTM MaTepualia HE JIOCTaTO4YHA JUIsl M3roToBIeHUs cpe3oB. [losTomy Ha
CIEAYIOIIEM ATare U3rOTOBJIEHUS THMCTOJOTHYECKUX IMPENapaToB MPOBOIAT 3aJIUBKY
Marepuana B 3aTBepiaeBaroluMe cpeabl. B kauecTBe 3aTBEpAEBAIOIIUX CpEX
MCIIONIb3YIOT JKEJIaTHH, EJUIOUINH, mapadud u ap.

3aiuBka B mapaduH - HauOoyiee IIUPOKO PACIPOCTPAHCHHBIA METOJ
KOHCEpBAllUM MaTepuajia M M3rOTOBIEHUS OJOKOB [ MHUKPOTOMHUPOBAHMSL.
[Tapaduu - cMech mpeneabHBIX yriieBonoposoB ¢ 20-30 atomamu yriaepona. s
3aJIMBKY TPUMEHSIOT TOMOTMHE3UPOBAHHBIN NapaduH (TeMepaTypa miaBieHus - S4-
56 C). Hna nyumeit pe3ku qodasnsercs Bock: Ha 100 r mapaduna 3-5 T BocKa.

Ilooecomoska napaguua. YTobbl U30aBUTHCA OT Ta30B W MpUMece, mapaduH
KUIATAT ¢ JUCTUJUIMPOBAHHOM BOJIOM HECKOJIBKO YacOB (MIOBTOPUTH HECKOJIBKO Pa3).
3aTeM B TepMOCTaTe€ pas3roHSIOT 1o (pakmusMm: JjerkomiaBkue 54-46°C wu
tyromiaBkue 56-57°C. [lns ynaneHus: ra3oB W3 pacIlIaBIICHHOTO MapaduHa MOXKHO
MCII0JIb30BaTh BaKYYMHBII TEPMOCTAT.

Ipeumywecmesa 3anusku 6 napagun: Jloctynaocts. beictpota. Bo3aM0oXXHOCTB
M3roTaBiIMBaTh TOHKUE (10 2 MKM) cepuilHble cpe3bl. OObeKThl B mMapadUHOBBIX
OJIOKaX XpaHATCS TOJaMH.

Heoocmamxku: Cxartue 3anuBaeMoro marepuana (Ha 8-20%). HeobxoaumocThb
NoJABEpraTh TKaHb JACHUCTBUIO BHICOKOW TemmepaTypsl (56-57°C).

B nocneanue gecsTUaeTHs 4acTO B JIAOOPATOPHUSIX UCHOIB3YIOT COBPEMEHHbBIE

rOMOT'€HU3UPOBaHHbIE TapauHOBBIE Cpenbl, Hampumep <« MCTOMUKC», KOTOPBIU



COJIEPKUT B CBOEM COCTAaBE HATYPAJIbHBIA BOCK M TMOJHMEpPHBIE H00aBKU. Touka
mtasierust «ucromukey 52°.
Jlpyrue 3aTBepeBalouiue cpeabl

Ilennoudun - 3amuBKa PEKOMEHAYETCS Ui TPYIHO PEXYIIUXCS OOBEKTOB
(mexanbIIMHUPOBAHHBIE KOCTH, uelrys, Koxka u Jap.). CepuiiHble Cpe3bl TOTOBUTH
TPYJIHO, METOJ] paOOTHI JUTUTEIIEH.

Kenamumn - 1151 3aTMBKY PHIXJIBIX U JIETKO PacHaJaroluXcsl TKaHEH,
ITOATOTABIMBAEMBIX JUISl PE3KU HA 3aMOPaKMBAIOILEM MUKPOTOME.

MeTtoauka 3aJuBKHU B napagux

OOBeKTH U3 cMecH napa@uH-XJI0podhOpM MEPEHOCAT B UUCTHIN PACTOILICHHBIH
napaduH, KOTOPbIA JOJDKEH OBbITh 3apaHee MPUTOTOBJIEH M CTOATH B TEPMOCTATe,
ycTaHoBieHHOM Ha 2-3° BBIIIe TOUKH IUIaBIeHns mapaduma (okoio 52°).

[Tocne Toro, kak KyCouku npoObUIM BO BTOPOM HapaduHe JOCTaTOUHOE BPEMs,
O0epyT QopMOuKy, HalIMBaIOT B Hee ropsauuil napadus. IlpoBoauTe MaHuUMyIALUU
Ha1o OblcTpo M uyeTko. CTaBIT €€ B YallKy, Ha JIHE KOTOpPOMl HaimuTa Bojaa (dTO
HEe00X0aMMO, YTOOBI Ha THE POPMOUKH TapaduH HEMHOTO MOACTHUT). [lanee Kycouek
nepeHociaT B (opmouky. Hamo BHMMAaTenbHO KOHTPOJIMPOBATh, YTOOBI OOBEKT HE
nomnajg B IUIGHKY MOACThIBUIEro napaduHa. Bo uzbexaHue mnpexneBpeMEHHOrO
3acThIBaHUs napaduHa NUHIET U TUTJIb MOAOTPEBAIOT Ha CIUPTOBKE.

[locne oOpa3oBaHusi Ha MOBEPXHOCTU (OPMOUYKHM IUIEHKHM U3 3aCTHIBILETO
napaduHa, ee NEPeHOCAT B TIAyOOKyl0 4YallkKy M cTaBAT Ha 5-10 MuHYT mnop
BOJIOTIPOBOJIHYIO BOJTY.

Korma nmapadus mogHOCTBIO 3aCThUI, €ro M3BJeKaloT U3 popMouku. [lapapun
JIOJKEH OBITh COBEPIICHHO OJHOPOJHBIM, €CIIM B HEM OOHApYKUBAIOTCsI OEOBaThIC
YY4aCTKH, TO 3TO CBHUIECTEIBCTBYET O HAJIMYUME B HEM MPOMEXKYTOUHOM CpEIIbI
(xmopodopma). B aTom citrydae Hamo mpOBECTH MOBTOPHYIO 3AJTHBKY.

W13 3aTBepaeBiiero napaduHa BbIPE3ar0T CKajbleneM OJOKH, OCTaBJIssl BOKPYT
KaXKJI0M CTOPOHBI 00BEKTA KaeMKY napaduHa IUPUHON 2 MM.

[TapadunoBbie OI0KM HaKIEHBAIOT Ha MapadUHOBBIE KOJOIKU TOM CTOPOHOM,
Ha KOTOopoW Oonbiie mnapaduna. st 3TON IEeNM HCMOJB3YIOT, HArpeThlii Ha

CIIMPTOBKC MIITATCJIb.



CymiecTBYIOT CeIIMaTbHBIC allllapaThl JIs 3AIMBKH MaTepraia B mapadux.

Cmanyusn o0nn 3anueku napagunom EC 350-2 (puc. 2), mo3BoisieT
MaKCHUMaJbHO YIPOCTUTh M YCKOPUTH Tporiecc (GopMUPOBaHHS mapaduHOBOTO
0J10Ka, yIy4dIIUTh KaueCTBO M3TOTOBISIEMOTr0 OJIOKa, YTO B CBOIO OUepeab o0Jeryaer

HU3rOTOBJICHUC KAYCCTBCHHOI'O CPC34a.

Puc. 2. Crannus ans 3anusku napadunom EC 350-2

CraHIius COCTOUT U3 2-X OTJEIbHBIX KOHCOJIEH.

1. TepMOKOHCOJIb C 103aTOPOM UMEET JIBa OTAEJICHHUS ISl KacceT U OJIOKOB C
aBTOHOMHBIM KOHTpoOJIEM TemmepaTyp B auamnaso”e ot 50 mo 70°C. Ha ston xe
KOHCOJIM HaXOAMWTCS J03aTOp, KOTOPBIM TpeNcTaBisieT co0OW pe3epByap s
napadguHa oObeMOM 5 JI, OJAOTPEBAEMYI0 Pa0OUyI0 MOBEPXHOCTh M STYCHKH JIs
IIUMIOB, a TAKXKE OXJIAKIAIOIILYIO TUTOMIAIKY .

2. OxJak1aro1iasi KOHCOJIb - 3TO MOBEPXHOCTD JJIs1 OXJIXKICHUS Mapa(uHOBBIX
0JIOKOB, TeMIIepaTypa Ha KOTOPOW MOXKET PEryJIupoBaThCi B JUara3zoHe OT -5 110
+7°C.

Cranmuss ana  3anuBku B mapadun EC 350, ocHamena ¢QyHkiuen
«mporpaMMupyemMble  pabouyue  4Yachl», BKJIHOYas  aBTOMAaTHYECKUNA  CTapT.
Temmeparypa Bcex MOBEPXHOCTEN HE3ABUCUMO PETYIUPYIOTCSA, IPOTPAMMUPYETCS 11O
BpeMeHH W  uHpopmamms o  mapameTpax —npubopa  OTpakaeTcs  Ha
KUJKOKPUCTATIIMYECKOM JUCILIEE.

IMopsinok padoTsl Ha 3aauBo4HOM ctannuu EC 350-2:

1. TMoxakirounTe CTAHIIUIO K CETH.



2. Ha 3agHnx maHenmsx TEpMO- W OXJIAXKIAIOMEH KOHCOJIEH BKIIOUNTE
BKJIFOYATEJIH.

3. Hoxnurech korma mapaguH B pe3epByape Harpeercss 10 3aJaHHOM
TEMIIEPATypPbI U PACTOIUTCSI.

4. Jlns 3amuBKU  HMCHOJB3YHTE MeETalInueckue (OpMbI COOTBETCTBYIOIIETO
KyCOUKYy pa3Mepa WM CaMOCTOSITEJIbHO M3TOTOBJICHHBIE KOPAOIUKH U3
IJIOTHOM OyMaru.

5. Hcnons3yiiTe TONBKO TOpSAYUE HUHCTPYMEHTHI (IMHUHIIETHI, MpenapoBalbHbIC
WTJIBI, HOKHUIIBI), MPEABAPUTEIHHO MOMEMIEHHBIC B TOOTPEBAEMbIC SUCHKH
Ha TepMOKOHCOJIb.

6. Kaccery ¢ marepuanoMm B moJOrpeBaeMoOM OTJIeNie OTKpPOMTe, MpounuTanTe Ha
BJIO)KCHHOW B KacCeTy 3THKETKE KOIUPOBKY M IEPEHECUTE KOJIHUPOBKY Ha
dopmy 171 3aIMBKH (KOPAOIIHK).

7. He nomyckaiiTe 3acThiBaHMs MapaduHa Ha KyCOUKe opraHa U oOpa3oBaHHs HA
HEM napaduHOBOM MIEHKH!

8. ®opmy mJis 3aJIMBKU YCTAaHOBUTE TI0JI OTBEPCTHE TOJIa4 ropsiuero napaduHa,
HaXMUTE Ha TUIACTUHKY MoJavM napaduHa u HajeiTe napagut B popmy.

9. I'opsiuuM MUHIIETOM BO3BMHUTE KyCOYEK OpTaHa M3 KACCEThl M IOMECTUTE €T0 B
eHTp (GOpMBI I 3alMBKH;, €CIM 3TO KyCOU€K MOJOoro oprana (IUIIEBOI,
KEIyI0K, KUIIIEYHUK, TpaXxe U T.1.), TO €r0 HY>KHO PacOJOXKHUTh TaK, 9YTOObI
B JAJIbHEHIIIEM B Cpe3 MOTMajan Bce 000JI0YKH OpraHa.

10.[lepenecute 3anuBOYHYIO (OpPMY C KYCOUKOM OpraHa Ha OXJIaXJIaoIIyIo
IUIOLIAAKY, €CJIM UCIIOJIb3YeTCa MeTainyeckast popma, TO yCTAHOBUTE CBEPXY
(hOpMBI 3aJTUBOYHOE KOJIBIIO.

11.IIporamnuBaiite napaduH BOKPYT KycOYKa rOpsyUM MUHIETOM.

12.Tlocne oOpa3zoBaHus TUIEHKK Ha MOBEPXHOCTH TapaduHa, mepeHecute Gopmy
Ha OXJIAXK/IAIOIIYI0 KOHCOJIb.

13. losxauTech MOTHOTO 3acThiBaHUs NapaduHa B hopme.

3ananue

1. [TpurotoBuTh OpMOUKH (KOPaOIUKHK) AJIS 3aTUBKHA OOBEKTA.



2. 3anuTh OOBEKT U MapaduH.

3AHATHE Ned
INPUTI'OTOBJIEHHUE CPE30B HA MUKPOTOME, KPUOTOME.

HEJb: OcBoeHue TeXHUKU M3rOTOBJICHHUS NMapa()MHOBBIX CPE30B HA

POTAIMOHHOM MHKPOTOME.

Teopernyeckue BOIPOCHI, MOIEKANIME PACCMOTPEHHUIO

1. YcTpoicTBO U pUHIMN pabOThl POTALIMOHHBIX U CAHHBIX MUKPOTOMOB.
VYcTpolcTBO M MPUHIMT pabOThl 3aMOPAKUBAIOILIET0 MUKPOTOMA.

2. Texnuka wu3roroBieHus napaguHoOBbIX cpe3oB. [lorpemmHnocty,
BCTpEUAIOIUECs MIPU U3TOTOBJIEHUH CPE30B M CIIOCOOBI UX ycTpaHeHus. [lonroroBka

IIPEAMETHBIX CTEKOJ I MIEPEHOCA HA HUX CPE30B.

IMoaroToBKa 3aJMTOr0 MaTepuaja K padore
1. Ckanbnenem oOpe3aeTcs JUIIHUNA mapaduH Ha O6JI0Ke, KOTOPOMY MPUIAeTCs
dbopma npAMOYTOIHLHOTO MapaliyIeNIeIUIe 1a.

2. brmoku, HakJIeeHHbBIE Ha KOJIOAKH, 3aKPEIUISIOT B 00BEKTOACpIKATEIE.

MukpoTombl

JleTanpbHOE M3yYEeHHE KJIETOK M TKaHEW MPOU3BOJIUTCS HA THCTOJOTUYECKUX
cpe3ax, M3rOTOBJIEHHBIX C TTOMOIIBI0O MUKPOTOMA.

MuxkpoTtom (0T Tped. mikros — Manblif ¥ tome — pa3pe3aHue, OTCEUCHHE) —
npuOop Jis HW3TOTOBJIEHMSI TUCTOJOTHYECKHX cpe3oB. Cpeau CymecTBYIOIIMX
MoOJieTiell MHKPOTOMOB HamOoJiee paclpoCTPaHEHBl CaHHBIE, paJualbHbIE W
potanroHHble. OCHOBHBIMH YacCTSIMH MHKPOTOMA SIBJISIFOTCS: MAacCCHUBHAs CTaHWHA
(koprryc), MOAAOUINI MEXaHU3M C MUKPOMETPUYECKUM BUHTOM, J€pKaTeib 00beKTa

(WM CTOJIMK) U JIep>KaTeslb MUKPOTOMHOTO HOXKa.



Cannvle muxkpomomut (puc. 3) UCTONB3YIOT IS TOTYYEHUs CPE30B TKAHEH,
MIPEABAPUTEIILHO 3aKIIOYEHHBIX B mapadud wiam newionauH. OCHOBHBIC YacTH
CaHHOTO MHKPOTOMA: CTaHMHA, MEXaHWU3M MHKpPOIOJIadyH, MEXaHHU3M TIObeMa,

OOBEKTHBIE CAJIa3KH C 3aAKUMOM AJIs1 TKaAHU, CYHITIOPT € HOKCACPIKATCIICM.

\‘)

Puc. 3. Cannsiit mukporom MICROM HM 400

B caHHBIX MHKpOTOMax B BEpXHEW YacCTH CTAaHWHBI PACIOJIOKEHBI
UT¢OBaHHBIC TIOCKOCTH, IO KOTOPHIM CKOJIB3UT MAaCCUBHBIN MOIBIKHBIN CYIITOPT.
B cynmopre 3akperuieH aepxkaTenab HOXa, CHA0XXEHHBIM YCTPOHWCTBOM, KOTOpPOE
MO3BOJISIET YCTAHOBUTH HOXK JIMOO MOIMEPEYHO K HAMPABJICHHUIO €0 JIBIKCHUS (IS
3aMOPOXKEHHBIX M Mapa(uHOBBIX CPE30B), JIUOO KOCO (7151 IIEJUIOUIUHOBBIX CPE30B),
a TaKkKe M3MEHSATh Yrojl HakjioHa Hoxa. [Ipum oTBemeHMHM HOXKAa Ha3zal JO OTKa3a
BKJIFOYAETCS  IOJIyaBTOMAaTHUYECKUM  NOJAIOIIMN  MEXaHW3M, IOJHUMAIOLINN
nepkaTenb 00bEKTa (CTOJMK) Ha 3aJaHHOE KOJIMYECTBO MHUKPOHOB. JlepkaTeinb
o0ObeKkTa cHaOkaeTcs BUHTAMH, IMIO3BOJISIONMIUME 3aKpENHUTh OJOK B HYXKHOM
MOJIOKECHUU TI0 OTHOIICHHWIO K TUIOCKOCTH ABMKCEHHUS HOXXa. MHKPOMETPUUYCCKUN
BUHT TIOJIAfOIIET0 MEXaHW3Ma B  OOJIBIIMHCTBE COBPEMCHHBIX  MOJIEIICH
YCTaHABIMBACTCA B HAKJIOHHOW IUIOCKOCTH, HO BBIMYCKAIOTCS W MOJIETU C
BEPTUKAIbHBIM pacnoioKEeHUEM BUHTA. Pexe B CaHHBIX
MHUKPOTOMAaX HOX YCTAHABIIMBACTCS] HEMOABM)XHO, a MO NUIH(OBAHHBIM TIOCKOCTSIM
MEepPEABUTACTCS OOBEKT C ICPHKATEIEM.

IHopsinok padoTbl Ha canHoM Mukporome HM 400:

1. TloaroroBbTe MpeAMETHBIE CTEKIA, BbUIOKUTE 10-15 cTEKON HA TOTOK.



2. TlognumuTe cTE€KJIa MPOCTHIM KapaHAamoM (HaHeCUTe KOAUPOBKY ¢ OJI0Ka
Ha CTEKIIA).

3. IIpoBepbTe, 3aguKcUpoOBaHa JIM PYKOSITKa MUKPOTOMA.

4. YcraHoBuTe OJOK B 3aXUM OJOKOAEpXaTels, YCTAaHOBHUTE 3aXUM C
00BEKTOM B HEOOXOMMOM MOJIOKEHUH ITyTEM TOBOPOTA PYKOSTOK.

5. YcTraHOBUTE MHMKPOTOMHBIM HOX B Ia3 HOXEIEp)KATeNnsl M 3aKpernuTe
BUHTAMH.

6. IIpoBepbTe Yroi HAKIOHA HOYXa, OH JOJDKEH cocTaBisiTh 13-15°.

7. C moMOUIbI0 MUKPOMETPUYECKOTO BUHTA YCTAHOBHUTE TOJIIIMHY cpe3a s
rpy6oii mompesk (10-20-30-40°).

8. Ilogseaute HOX K O50Ky. OTBenUTE PYKOATKY HOXa Ha3aj A0 TOIYKA, IPU
STOM 3aJa€TCA BBICTABJICHHAs TOJIIIMHA Cpe3a, 3aTEM MPUBEIUTE HOX BIEPEL,
CIIEJIANTE CPE3.

9. C nomomibto Tpy00il MOAPE3KU BBIPOBHSNTE MOBEPXHOCTh CpEe3a, BbIIANUTE
Ha TKaHb KyCOYKa.

10.Ilocne Toro Kak TMOBEPXHOCTb Cpe3a BHIPOBHEHA, IEPEBEIUTE
MUKPOMETPUYECKUIN BUHT B MOJIOKEHUE KEJIaeMON TOJIIUHBI cpe3a (5-7 MKM).

11.TInaBHBIMU JIBHKEHUSIMH cienaiite cpe3. He 3a0biBailiTe OTBOAUTH HOXK
Ha3aJ /10 TOJTUKa.

12. MUKpOTOMHOW KHCTBIO WM TpPENapoBajbHONW WIJIONW TMEPEHECUTE Cpe3 B
€MKOCTb C TEIUION BOAOM (34-400), MIPU 3TOM CPE3 MOMECTUTE HA MOBEPXHOCTH BOJbI
CTOPOHOM, KOTOpasi OblJ1a 0OpaleHa K HOXY (OJecTsiei).

13.OueHb OCTOPOKHO paclpaBbTE CPE3 HA BOJIE MPENAPOBATLHBIMU UTJIAMHU.

14.Bo3pMute 3a OOKOBBIE TOBEPXHOCTH TMOJMMCAHHOE MPEIMETHOE CTEKIIO,
OIyCTUTE Kpail CTeKJIa B BOAY U, IIOJIXBATUB CPE3, TOMECTUTE €r0 Ha CTEKIIO.

15.IIpenMeTHOE  CTEKJIO CO CpPe30M TIOMECTUTE Ha  TEPMOCTOJMK,
TpeIBAPUTENHHO HATpeThIi 10 37-40°.

16. loxxnurech, moka mapaduH Ha CTEKJIE CO CPE30M PACIUIABUTCS, CTAHET
MIPO3PAYHBIM U B HEM MOSBATCA MEJIKHE My3bIpbKH (0K0JI0 20-40 MuH.).

17.CHuMHUTE CTEKJIO CO CpPe30M C TEpPMOCTOJMKA. Ternepb OHO TOTOBO K

nenapapuHU3ANAA U OKPACKE TUCTOJIOTHUSCKIUMH KPACUTEIISIMH.



Pomayuonnwiit mukpomom (puc. 4) MMEET  HEMOJBHXKHBIN HOX,
TOPU30HTAJIBLHO 3aKpEIUVICHHBIN JIe3BUEM BBepX. Jlepikaresib 00beKTa NepeiBUraeTcs
BBEpPX M BHHU3 IIyTEM BpAILEHUA Kojeca pyKod wid MoTopoM. CrnenuanbHbINA
MEXaHU3M BBIJIBUTAET JepKaTelb O0OBEKTa MPU KAKJIOM €ro MOJHITHH Ha 3aJaHHOE
KOJIMYECTBO MUKPOHOB. Cpe3bl OJIMH 3a APYTHM CIOJI3AI0T C HOXKA Ha CIEHUAIBHYIO
JICHTY, ABWKYIIYIOCS CHHXPOHHO C Jiep)KaTeneM. DTOT TUIl MHUKPOTOMOB OCOOEHHO
yI00€H ISl IOJIy4EeHUs CEPUMHBIX CPE30B C 3AJIUTOrO B MapapuH MaTepuania.

Ha3BaHHbIe TUIIBI MUKPOTOMOB IMO3BOJISIIOT MOJTY4YaTh CPE3bl HE TOHbIIE 1 MK
(00bruHO 4—15 MK). [l monyyeHus 0osiee TOHKMX CPE30B, HapUMep JUisl pabOThI €
AIEKTPOHHBIM MUKPOCKOIIOM, CIIYXaT yJIbTPAaTOMbI U YIbTPAMUKPOTOMBI.

Jlns  pa®oOThl CTYJIEHTOB Ha 3aHATHSIX B HalEeM BY3€ HCIOJb3YIOT
poranuoHHbIii MexaHuvecknii mukporom HM 315 R (puc. 4) npenHasHaueH Jis
IIPOU3BOJICTBA CPE30B M3 Marepuaia, 3aJuToro B mapaduH. MUKpOTOM CHaOXEH
CUCTEMOI pEeTpakuuu, T.€. CUCTEMOM OTBEIEHUS HOXKa NpPHU BO3BPATHOM XOJE,
KOTOpasi MO3BOJIIET COXPAHUTh MOBEPXHOCTh 00pa3lia, a TakKe CPOK CIYKObI HOXKa
WM Je3BUsl. MUKPOTOM € PYYHBIM PEXYIIMM XOAOM M CUCTEMOH MOAAYd, UMEETCS
BCTPOEHHBIN JIOTOK JUIsl OTpabOTaHHBIX cpe3oB. TommmHa nomydaemoro cpesa 0,5 -

60 MKM.

Puc. 4. ABromatudeckuii porannonHubii Mukporom HM 315 R

IMopsanok padoThl HA POTAMOHHOM MexaHM4YeckoM mMukporome HM 315



1. TloarotoBwTe MpeAMETHBIE CTEKIA, BbUTOXUTE 10-15 CTEKON HA TOTOK.

2. IMognmummre cTéKIa MPOCTHIM KapaHJAoM (HaHECUTE KOJUPOBKY ¢ OJIOKa Ha
CTEKIIA).

3. IIpoBepswTe, 3aduKcHpoOBaHa 1 PYKOATKA MUKPOTOMA.

4. Ycra"oBute OJIOK B OJOKOAEp X aTelb TakK, 4TOObl JJIMHHAsg CTOpOHa OJoka
pacroJiaraeTcsi o rOpU30HTAIH, TOBEPXHOCTH OJI0Ka MapaJijiesibHa JIE3BUIO HOXKA.

5. YcTaHOBHTE MUKPOTOMHBIN HOX B JIEPKATENIb HOXKA.

6. IIpoBepbTe Yrol HAKIOHA HOXKA, OH JOJDKEH cocTaBisiTh 13-15°,

7. TlonBeauTe OJOK K JIE3BUIO HOXa C TMOMOIIBIO PYKOSITKM Ha JIEBOM CTOPOHE
MHKpPOTOMA.

8. C momoIpio MUKPOMETPUYECKOTO BUHTA YCTAHOBUTE TOJIIUHY Cpe3a JJisi rpyO0oit
noapesku (10-20-30-40).

9. C nomomurpio rpy0oil MOAPE3KH BBIPOBHSIMTE MOBEPXHOCTh Cpe3a, BHIMAWTE Ha
TKaHb KyCOUKa.

10.IToce Toro Kak MOBEPXHOCTH CPE3a BHIPOBHEHA, IMEPEBEIUTE MUKPOMETPUICCKUN
BUHT B IMOJIOKEHHUE KEIAEMOU TOJIIUHBI cpe3a (4-5-6 MKM).

11.TInaBHBIMU ABUKEHUSIMU CIETANUTE Cpe3.

12.MUuKpOTOMHOW KUCTHIO WJIM TIPENapOBAILHON UTJION MepeHecuTe cpe3 B EMKOCTh
¢ Témioil Bomoit (34-40°), mpu STOM Cpe3 MOMECTHTE Ha MOBEPXHOCTH BOJBI
CTOpPOHOM, KOTOpast ObLIa oOpalleHa K HOXKY (OyiecTsieit).

13.04eHb OCTOPOKHO pacCIpaBbTE CPe3 HA BOJIE MPETMAPOBATHLHBIMY UTJIAMHU.

14.Bo3bmuTe 3a O0KOBBIE TOBEPXHOCTH MOAMUCAHHOE MPEIMETHOE CTEKJI0, OIYCTUTE
Kpaii CTeKJIa B BOJLY H, MOJIXBAaTUB CPE3, IOMECTUTE €ro Ha CTEKJIO.

15.1lpeameTHOE CTEKIIO CO CPE30M TMOMECTHTE Ha TEPMOCTOJIMK, MPEABAPUTEIHHO
narpetsrii 10 37-40°.

16.loxxqutech, moka mapaduH HA CTEKJIE CO CpPe30M pACIUIABHTCS, CTaHET
MIPO3PAYHBIM U B HEM MOSIBATCSA MEJIKHUE My3bIpbKU (0K0J10 20-40 MuH.).

17.CaumuTe CTEKJIIO €O Cpe30M C TEPMOCTONMKA. Temepb OHO TOTOBO K

nenapapuHU3ANAA U OKPACKE TUCTOJIOTHYECKUMU KPACUTEISIMHU.



Wsrorosnenue cpe3oB TpeOyer oT gabopaHTa MacTepcTBa M OOJIBIION
BBIIEPKKH, YCUIIUBOCTH. Cpe3bl MOTYT HE MOIYYaThCs H3-3a OMINOOK, TOMYIICHHBIX

Ha MPEeABIIYIIUX dTarnax MoJAroTOBKU MaTepuaia (Tadaumna 3).

Tabmuua 3
Bo3MokxHBIE MOTPEIHOCTH NPU U3rOTOBJICHUH CPE30B
[TorpemHocTh [IpruuHa Ycrpanenue
Cpe3 KpouuTcs. 1. TBepapril mapadus. 1. Ilepe3anuts Matepuail.
2. Huskas Temmeparypa|2. Jprats Ha
BO3/yXa. 3.MeasieHHOE |IOBEPXHOCTh 0JIOKa WJIU
OXJaXJIeHue mnapaduHa MPH|IPUCTOCOOUTH o/
3aJIMBKE. OJIOKOM 3J1. JTaMITOUKY.
4. bonbio# yroi HakioHa Hoxka. 3. [lepe3anuts.
5. OOBeKT 1I0X0 mponurancs|4. N3mennTs yTOJ

napapuHOM. HaKJIOHA.

3anuteii Mmatepuan |1. Ilpu mnepenoce oObekta B|l. brmox pacronuts u

BBITIAJIaCT U3 dbopmouky JUISt 3aJIMBKH [3QJIUTh 3aHOBO C
OKPYXKAIOIIEH MacChl |IPOU3OIILIO €T0 OXJIAXKACHHE.  |COOI0CHIEM paBuI
napaduHa. 2. 3aBKa MIPOU3BEICHA|3AJIUBKHU.

XOJIOJTHBIM MapaduHOM. 2. To xe.

3. HepocratouHoe ycTtpaHeHue|3. Pacronuts u

CIUpTa Nepe] MPONUTHIBAHUEM. |TIEPEHECTH B

IIPOMEKYTOUYHBIE  CPEJIbI

IUISl yCTPAHEHUS CIIUPTA.

IT;mockocTh cpesa Ilepeynnornenue marepuana YcTrpaHeHue HEBO3MOXKHO.
HEpOBHasl, MaTepuall |IpU MPOBOJKE U (PUKCALIUU.
HE PEXKETCS WIH

PEKETCH I1T10XO.

Cpesbl 1. Maneii1 yron HaknoHna Hoxa. |l. I3smMeHuTs yroa
3aKpPY4YMBAKOTCH, 2. Msrkuit napaguH. HaKJIOHA.

MPWINIAIOT K 3. Bricokas Temneparypa 2. [lepezanuth B 60see




HOXKY WIH OJIOKY
Cpe30B,
CMOpIITUBAHUE,

Pa3pPbIBEL.

IIOBEPXHOCTU HOXkA, [BO3AYyXa. TBEP/bII; MOJOKUTH OJI0K
MHYTCSI. B KPaCUTEIIb.
3. CMEHUTh NOMEIIEHHE,
OXJIAUTH HOX.
[IpuknenBanue DnexTpu3anus. [TomecTuTs Ha n€3BUE

KaIuIo BoJibl. JlplaTh Ha
HOX U O5ok. Hatupats
Je3BHE U OJIOK TBEPJIBIM

napaduHOM.

Cpe3sbl pa3pbIBaOTCA
WJTU TTIOKPBITHI

O00po3/1aMH.

1. 3a3yOpuHbI Ha JIE3BUE HOXA.
2. 3arpsi3HEHHBIN apaduH.
3. Marepwuait miaoxo

ACKAJIbIMHHUPOBAH.

1. Touka, mpaBKa HOXKa
WIH TIepEMENICHUE B
HOXKeJIep KaTele.

2. Ilepe3anuTh B YUCTHIN
napaduH.

3. YCTpaHuTh HEJb34.

[T;mockocTsh cpesa

HEOTHOPOJTHBI.

HG)IOCTaTO‘IHOC 00e3BOKHMBaHHE.

PacruiaBsnenue 0sioka u
IIPOBO/IKA MaTepraa
gyepe3 MPOMEKYTOUHBIS

Cpe3bl.

Hauoosee yacro Bcrpeyaomuecs oMOKHM nNpu padore ¢ MUKPOTOMOM:

* HEBEPHO MOI00paH yroJi HaKJIOHA HOXKa,;

¢ HCIIPABUJIIbHO 3aKPCILJICH U ITIOAT'OTOBJICH K PC3KE 0J10K;
2

® PE3KUC ABUIKCHUSI,

¢ HC 3aTO4YCH HOX.

MuKpOTOM CIeayeT COAEPKATh B UNCTOTE U PETYISPHO CMa3bIBaTh TPYLIUECS
MOBEPXHOCTH  (HAmNpaBISIONIME CTaHUHBI, pe3b0OBasg YacTb  MHUKPOBHMHTA,

HalpaBJsIfOllass W TPYILIMECS MOBEPXHOCTH MEXaHHM3Ma IMOJbEMA) Ba3EJIMHOBBIM

MacCJIOM.




3amopasicusarowguit mukpomom-kpuocmam (puc. 5) cHaOXeH oxJIaxaaroLen
KAMEpPOH C 3aMOPaKUBAIOLIUM CTOJIMKOM, HA KOTOPOM YKPEIUIAECTCS MCCIIETYyEMBbIi
OOBEKT. MUKpOTOM-KPHOCTAT  HCHONB3YKOT Uil IIOJIY4EHHS  CPE30B
He(UKCUPOBAHHOM TKaHH, a TAaKXKE B CIydyasx, KOrJa HEOOXOAMMO U3YyYUTh OOBEKT B
KOPOTKMI IPOMEXYTOK BPEMEHU. 3aMOPOKEHHBIE CPE3bl YacTO HMCHOJB3YIOT IS
MMMYHOTHCTOXUMUYECKUX PEAKIMNA, MPU 3TOM HEOOXOIMMO H30erath HarpeBaHUs
cpe3a TKaHU, I03TOMY [UIsl 3aMOPOXKEHHBIX CPE30B HCIOJIB3YIOT CIICLUAIbHBIC
npenMerHble  crékia ¢ [lonu-L-mu3MHOBBIM — MOKpBITHEM, OOecnedHnBaroIye
XOpOIIYIO aAre3uto cpe3oB TkaHeil. Huke npuBenén npuMepHbIi NOpsAI0K paboThl HA
MHUKpPOTOM-KpPHOCTaTe, OJHAKO IIOATOTOBKAa amnmapara K paboTre U mpolece
U3TOTOBJIICHHUsS. HAa HEM 3aMOPOKEHHBIE CPE30B CII0KHBI, IIO3TOMY O3HAKOMBTECH C

MHCTPYKIMEN IO NPUMEHEHUIO MUKPOTOM-KPHOCTATA.

Puc. 5. Kprnorom HM 550

Iopsinok padoTel Ha MUKpoTOM-KpHocTate HM 550:
1. TMoaroroBwTe MpeaMeTHBIE CTEKIIA, BhUTOKUTE 10-15 cTEKO HA JTOTOK.
2. IMognmummre cTéKJa MPOCTHIM KapaHJaIoM (HaHECUTE KOJIUPOBKY ¢ OJIOKa Ha
cTéKIa).
3. BxirouuTe ceTeBoi BBIKIIOUATEIb HA 3aHEH CTEHKe puodopa.
4. 3akpoiiTe IoJorpeBaeMoe CABMKHOE OKOIIKO U OXJIaJnuTe Ipruoop.
5. B 3aBuUCHMOCTM OT YCTaHOBJIEHHOW TeMIiepaTypbl Kamepbl (a3za OXJIaKIeHHUs

MpoJIoJKaeTcs oT 2 10 3,5 4acos.



6. Ha nucnnee BKIIFOUEHHOTO MpUOOpa TMOSBISETCS: TMPEABAPUTEIBHBIA BBHIOOD
TOJIIIMHBI CPE30B, TeMIeparypa obOpasna U KaMmepbl C (AaKTUIECKUMHU U
HOMHUHAJIbHBIMU 3HAYEHUSIMU, CUMBOJI OKHA JIsl pEe3aHHUsl.

7. Bpibepete Ha AucIUiee HACTPOWKY TOJIIMHBI cpe3a (CM. MHCTPYKIUIO), 3aTEM C
MOMOIIbI0 KHOIMOK CO CTPEJKaMH BBEIUTE HEOOXOIMMYIO TOJIIMHY Cpe3a WM
TOJILMHY Cpe3a BIPABHUBAHUSI.

8. M3meHEHHbIC 3HAUCHUS MTPEICTABIISIOTCS Ha TUCILIEE.

9. dakTHyeckue W HOMHUHAIbHBIC 3HAYEHUS OXJIAXKICHUA KaMmepbl U oOpasia
otoGpaxaroTcst Ha auciuiee B C .

10.HaxxmMuTe KHOMKY JJIsi TeMIlepaTypbl KaMmepbl (CM. HHCTPYKIIHIO), 3aTeM C
MIOMOIIBIO KHOTIOK CO CTPEJIKAMU BBICTABUTE HY>KHYIO TEMIIEpaTypy.

11.HaxxmMuTe KHONKY JUIsl TeMmmeparypbl oOpasima (CM. WHCTPYKIMIO), 3aTeM C
MIOMOIIBIO KHOTIOK CO CTPEJIKAMHU BBICTABUTE HYKHYIO TEMIIEPATypy.

12.YcranoBute TEMIBIA MPEIMETHBIM CTOJ B OTBEPCTHE HA IUJIaHKE OBICTPOI
3aMOPO3KH.

13.HanecuTe Ha mpeIMETHBIN CTOJ 3aMOPaKUBAIOIIEE CPENICTBO.

14.TTonoxkuTe TKaHb Ha €MIE )KUAKOE 3aMOPaXKUBAIOIIIEE CPEJICTBO.

15.Korma cpeacTBo v TKaHb OYIyT 3aMOPOKEHBI, MOKHO BCTABUTh MIPEAMETHBINA CTOJI
B Jiep>kaTens o0pasia u 3a)uKCUPOBAThH €r0 TaM.

16.OpuenTamust oOpaslia OTHOCHUTEIBHO TIIOCKOCTH PE3aHUsl OCYIIECTBISIETCS C
MIOMOUIBI0 PYYKHU OPUEHTALNH (CM. HHCTPYKIIHUIO).

17.YcraHoBuTE HOXK:

*  OTBUHTHUTE 32KUMHBIC BUHTHI Ha 3Q)KUMHBIX TIJIaCTHHAX.

*  OTKMHBTE aHTUPOJUICPHYIO TUIACTUHY BIEPEN C MOMOIIBIO BPAIIEHUS TI0 YaCOBOU

CTpeJIKe TIOBOPOTHOM PYKOATKH, HaXOSAIICHCS CIeBa Ha JepKaTelie HoXKa.

* C(CraBbTe HOXK.

* Jlomoxkxute Ha HOX aHTHPOJUICPHYIO IUIACTHHY, IOBOpAYMBas IMOBOPOTHYIO

PYKOSITKY POTUB YaCOBOM CTPEJIKH.

* 3areM MPUTSHUTE 33KUMHBIE BUHTHI U 3a()UKCUPYHUTE HOXK B 3TOM TIOJIOKCHHH.

* OcnabbTe pyKOSATKY 3aKMMa JIJIsl pETyJIMPOBKH yIJla HAKJIOHA HOXKA.



» IloBepHuTe BEpXHIOI YACTh Jep)KaTels HOXa TaK, YTOOBI TOTY4YUTh
HEOOXOJIMMBIN YroJl HaKJIOHA HOXKa (10° u Goub1e).

* VYCTaHOBJEHHBIM yroj HakjOHAa HOXa CUMTHIBAETCS Ha IIKaJle CleBa OT
JieprKaTens HOXa.

* IloBepHuTE PYKOSITKY 3aKMMa HaBEpX, TaKUM OOpa3oM, YCTAHOBIIEHHBIN Yrol

HaKJIOHAa HOXa (PUKCUPYETCS B 3TOM HACTpOIKe.

18.Teneps oOpaszer; MOKHO pe3aTh.

19.Pexyiiee ABMKEHHUE MUKPOTOMA CO3JAETCSl B PE3YJIbTaTe BpAICHHUs] MaxOBUYKA
10 YaCOBOM CTpEJIKE.

20. 1151 OBICTPOTO M3MEHEHHUS PACCTOSIHHSI MEXKIy HOKOM M 00pas3IioM CYIIEeCTBYET
rpy0as mojiaua jaeprateis oOpasiia ¢ TOMOIIBI0 COOTBETCTBYIOMIEH KHOMKH (CM.
MHCTPYKIUIO).

21.Y6eautech, 4TO Ha AUCIUIEE MPEIBAPUTEIHHO BHIOPAHO 3HAYEHHE TOJIIUHBI Cpe3a
BbIPABHUBAHUS.

22.1Togava ju1si BRIpAaBHUBAHHS OCYIIECTBIISICTCS MYyTEM BPAIICHUS MaxOBUYKA TIO
4acOBOM CTpEJIKE.

23.11ocne BeIpaBHUBAHUS MOYKHO HAYMHATH JI€JIaTh CEPUH CPE30B.

24.C moMOIIbI0 KHONKKM Ha JHUCIUICE BBHIOEPUTE TONIIMHY TOHKHX CPE30B,
OTPETYJIUPYUTE 3HAUCHUE.

25.CnenaiiTe cpe3bl, MIOBOPAYNBAs MaXOBHUYOK IO YaCOBOM CTpEIIKE.

26.Cpe3pl IIepeHecHuTe Ha IIPEAMETHBIC CTEKIIA.

27 .Ilocne pa®oOThl MPOBEIUTE YUCTKY Kamepbl OT OOpE3KOB, OTTauBaHUE (JOJHKHO

BKJIFOYATHCSI B aBTOMATHUYECKOM PEKUME, CM. HHCTPYKIIHIO).

IMoaroToBKa MpeIMEeTHBLIX ¥ MOKPOBHBIX CTEKOJI IS MPENapaToB
B coBpeMeHHBIX JTa0OpaTOpHsIX OOBIYHO HCIIOJB3YIOT TPEIMETHBIC CTEKIIA
XOpOIIIeTO0 KauyecTBa, He TpeOyIonue MONOJHUTEIbHOM 00paboTku. OgHaKo WHOTA
IPUXOAUTCS paboTaTh M ¢ 00Jiee MPOCTHIMHU JEHIEBBIMU CTEKIIAMH, KOTOPBIC TEpe]T
WCIIOJIb30BaHUEM HEOOXOJUMO CHEuaibHO 00paboTaTh, a WMEHHO, TIIATEILHO
BBIMBITH W OOC3KUPUTH W 00paboTaTh  IMOBEPXHOCTh  CHCIUATBHBIMU

OeJIOKCOAEPKAIUMU CMECSIMU ISl TIPUKJICUBAHUS CPe30B (OEIOK KypHUHOTO SiIla,



ma3Ma KpOBH, pacTBOp moiu-L-mm3uHa). Huxke mpuBenena metoauka oOpabOTKH
TaKUX CTEKOIJL.

HoBble mpeameTHble CTEKIA CleayeT NPOKUIATUTH B 1% pacTtBOope conbl,
3aTeM MPOMBITh JAUCTUIUIMPOBAHHON BOJOW, CIaOBIM PAacTBOPOM COJISTHOM KHCIIOTHI
(2,5% p-p) ¥ BHOBb NTUCTUWIUIMPOBAHHOM BOJIo. Cmékna, dbleuiue 6 ynompeodenuu,
KUNAMAM 6 MblJIbHOU 600€ U 3ameM He MeHee CYMOK 6blOEPHCUBAION 8 XPOMOBOIL
cmecu. llocie 3TOro CTékia OTMBIBAIOT B MPOTOYHOM BOJIE, OMNOJACKHBAIOT
TUCTIIUIATOM U cymaT. Ctékiia xpansaT B cmecu cnupt-3¢up (1 gyacts 95% stanona +
1 yacts adupa).

Jlna omoenenHus NOKPOBHBIX CHMIEKO OmM  NPEOMEMHBIX  Clledyem
ucnonv3oeams caedyrouiyro cmecy: 1 yactb OyraHona + 9 yacTteil kcujona, ruae
CTEKJIA IOJKHBI OBITh TEPMETUYHO 3aKPBITHI.

Cocmag xpomoeoii cmecu 0151 OUUCMKU CIEKOL:

JuctunnupoBannas Boxa - 100mr; ouxpomar kamus (K,Cr,0;) - 6r; cepHas
kuciota (ya. Bec -1,84)-100mur.

buxpoMar kamus pacTBOPSIIOT B BOJE, IOCIE YEro B PACTBOP MPUIUBAOT
CEPHYIO KUCIIOTY.

[locne MHOTOKpaTHOrO UCIHOJIb30BaHUSI TEMHO-OPAHXKEBBIM LIBET CMECH
MEHSIETCS Ha TEMHO-3€NEHbIN; Takas CMECh TEpsSIeT CBOM MOIOIIME CBOWCTBA.
XPpOMOBOI CMECBIO HE CIIEYET MBITh IMOCYAY, 3arps3HEHHYIO NapauHOM, KCUIIOJIOM
U JpYyTUMH TpoaykTamu Tmneperonku HedTtu. [lpu pabore ¢ Moromeld CMechio
cOOJI0/1aTh MPEAEIbHYIO0 OCTOPOKHOCTb.

[IpenMeTHBIE U TOKPOBHBIE CTEKJIA CUUTAIOT YHUCTBIMM, KOTJA Karljis BOJIbI
pacTekaercs 1o X MOBEPXHOCTH.

s MapKUpoBKM CTEKOJ PEKOMEHIYETCs II0Jb30BaThCsA KapaHIAIIOM Ha
npUIUIM()OBAHHONW TMOBEPXHOCTH MPEIMETHOTO CTEKJIA; CIEIUAIbHBIMU YEepPHUIAMHU
M0 CTEKJTy; OOBIYHOW TYIIBIO (ITOCJIE HAHECEHUS TYIIM Ha CTEKJIO TOJIHUCH CIETyeT
IPOKAJIUTH HA MJIAMEHH).

Yao6Hee Bcero MapKHpoBaTh Mpenaparbl MPOCTHIM — KapaHJalloM Ha

SaIHJII/I(i)OBaHHOM YYaCcTKC HIpEAMETHOIO0 CTCKJA, T.K. OTH HaAIIHMCHU YCTOﬁqHBBI K



JNEUCTBUIO PA3IMYHBIX CPEI U, KPOME TOTO, UX MOKHO JIEFKO YJaJuTh PE3UHKOM.
MO>XHO MCIIOJIB30BaTh CHIEUATbHBIE YEPHUIIA.
Yepnuna no cmexny:
PactBop A. Ir ykCcHHA OCHOBHOTO pacTepeTh B CTyNKeE ¢ 15 M1 aTaHoNA.
PactBop B. K 2 rp Tanuna 106aButh 15Mi1 BOJbI U HATPETh A0 KUIICHHUS.
PacTBOpBI CMENIMBAIOT B paBHBIX 00bEMaX.
IIpuroroB/ieHre U NIPMMEHEHUE CMECH VIS HAKJIEHKH CPe30B
Cocras: benok - 14, rounepus - 14, TuMo (peHO) - HECKOJIBKO KPYITUHOK.

Cnoco0 nOpHroTOBJIEHHS W IPUMEHEHUs. THaTelIbHO M JOJIro B30HBATH

AUYHBIA OENOK 110 TPUOOpPETeHHS MM JKUIKOH KOHCHCTEHILIMH, - TIOCIE Yero
npouIbTPOBaTh 4Yepe3 CKIAQUaThlii (UIBTP, CMOYEHHBIM AMCTHUILIMPOBAHHOMN
BOJIOM ((UIBTPOBATH JIy4ylle B XOJOAWIbHUKE). CMemarb ¢ paBHBIM 00BEMOM
XUMHUYECKHA YMCTOTO IiuiepuHa. s koHcepBauuu cMmecu (BO M30ekaHUM MOPYM)
OpOCHUTh HECKOJIBKO KPYMHHOK THMOJa (peHosna). XpaHUTh B MPOXJIAJIHOM MECTE B
O0aHke ¢ IpUTEPTON MPOOKOIA.

Ha tmarenbHo mpoTé€proe mociie cMecu COUpT-3(Up NMPEIMETHOE CTEKIJIO
HAHECTU CTEKJISIHHOM MajouKoi HeOOJIbIyI0 Kario Oenka. PaBHOMEpHO pacTeperhb
e€ 1o MOBEPXHOCTU CTEKJIA YUCTHIM CYXUM TaiblleM (M30BITOK CMECH YIAIHWTh) U
JaTh CTEKITY MOJACOXHYTb.

HaksenBaHue cpe30B HA CTEKJIO

1. Cpe3bsl ¢ MUKPOTOMHOTO HOKa MEPEHOCAT B KAILIIO BOJBI Ha MPEIMETHOE
CTEKJIO.

2. IlpeagMeTHOE CTEKJIO MOAOTPEBAIOT HA HArpeBaTEIbHOM CTOJUKE HIIH
Ha IUIAMEHH CIIUPTOBKH JIJIsl pACIUIaBIICHUS CPE30B.

3. Creksio MapkupyeTcss W TOMEMNIaeTcs B TEPMOCTaT IS CYIIKH TpHU

temriepatype 37°C Ha 24-48 gacos.

3aganue
1. IIpuroTOBUTH XpOMOBYIO CMEChH.
2. [IpuroToBUTH MOKPOBHBIE U NMPEAMETHBIE CTEKJIA (OUUCTUTh XPOMOBOU

CMECBIO).



3. [TpuroToBUTH OEITKOBYIO CMECH JIJISl HAKJIEUKH CPE30B.

4. [ToaroToBUTH OaNOK K pe3Ke M MPUTOTOBUTH MapaduHOBBIE CPE3bI.

5. PacnpaBuTh cpe3bl Ha  HarpeBaTeIbHOM  CTOJIMKE,  HCIIONb3YS
MpernapoBalIbHbIC UTJIHI.

6. Odopmuts pe3ynbTaThl pabOTHI.

3AHATHUE NeS

JAEITAPA®UHUPOBAHUE. OBIIIME METO/Ibl OKPAILIUBAHUSA
I'MCTOJOI'NYECKHUX ITPEITAPATOB: TEMATOKCUWINH-303UH, 11O
MAJIJIOPH, 110 BAH I'M30H

HEJIb: OcBoenue wmeroaoB aenapa¢uHUpPOBaHUA, OOLIUX METOI0B
OKpalIuBAHMS,

00e3BOKMBaHMSA TMCTOJIOTHYECKHUX npemnmaparos.

TeopeTnyecKkre BONMPOCHI, MOAJIEKAIME PACCMOTPEHUIO

1. TlogroroBka napaMHOBBIX CPe30B K OKpammBaHUio. OOIIMe TPUHIUIIBI
okpammBaHusi. OOe3BOKMBaHME U 3aKitoueHue cpe3oB. Kpurtepunm kauecTBa
M3TOTOBJIEHHBIX THCTOJIOTMYECKHX MTPENapaToB.

2. T'ucronormdeckue kpacutenu. Krnaccubukanus. SpepHble Kpacutenu
(reMaTOKCHIIMH, KapMHH, TPU(PEHUIMETAHOBBIE OCHOBHBIE KPACUTEIN ).

3. T'ucronornueckue kpacutenu. Knaccudukamus. Luronnazmaruueckue
KpacuTenu (3031UH, SPUTPO3HUH, TUKPUHOBAsI KUCIIOTA, METUJIOBBIN CUHUM).

4. Metoanka OKpacku napapuHOBBIX CPE30B FEMATOKCHIIMHOM U 03UHOM.

5. Metonuka okpacku napapuHOBBIX cpe3oB 1o Ban-T'm3on. Ilpaktuueckoe
3Ha4YECHHUE.

6. Metonuka okpacku napauHOBBIX CPE30B Ha BBISBICHUE KOJIAr€HOBBIX

BOJIOKOH IIO MaJIJIOpI/I. HpaKTI/I‘{CCKOC 3HA4YCHHUC.

I[J'ISI IIOCTAaHOBKHM TMCTOXMMHUYECKOMN pCaKMu MK OKPACKHU T'MCTOJOTHYCCKHX

CpE30B M3 MOCJIICAHUX CICAYCT YAAJIUThb YaCTUIBI 3aTBECPACBAOINX CPC. CpGSH,



MOJy4YeHHbIE M3  Mapa@UHOBBIX W LEUIOWAMH-TIApA(pUHOBBIX  OJIOKOB,
nenapadunupytot. JlemapadpuHUpOBaHHE OCYIIECTBIAIOT B THUCTOJIOTHYECKHUX
CTaKaHYMKaX WJIM CTEKJISHHBIX KIOBETaX C Ma3aMu JAJs CTEKOJN C IUIOTHO
nputépThiMu  Kpbllukamu.  Criemyetr  crporo  coOmojaTe  HMpoOLERypPY
nenapaUHUPOBAHUSA, TaK KaK HenoiHoe yoaneHue napaguua, ueaniououna uiu
noiugaKca Gvizvieaem apmegphaxmol MOp@oI02ULECKO20 UL 2UCHIOXUMUYECKOZ0

xapaxkmepa.

Cxema nenapaguHUpOBaHHA:
Kcumoi | — 1 mun.

Kcwmmon Il - 1 muH.

95% sTanoa — 1 MuH.

95% sTaHou - 1 MuH.

Bona nucrmimupoBadHas — 1 MUH.

[Tocne kax10ro KroBeTa CTEKJIO MPOMOKaTh (DUIbTPOBAIBHON OyMaroi.

OcHOBHbIE KpacHTeJIU, IPUMeHsieMble B THCTOJIOTHYECKUX U
THCTOXUMHUYECKHX HCCJIeJOBAHUAX

HeoOxoaumo oTnn4arh Kpacky U Kpacumeis.

[lepBas  okpammBaer  KakoW-muOO  OOBEKT B  pe3yJbTaTe  YUCTO
¢dusnonoruueckoro mporecca - nepenaét marepuany cBod uBer. Kpacurtenb ke
BCTyMaeT C OOBEKTOM B CIOXKHBIA (PU3NKO-XUMHUYECKHA MPOIEeCcC, B KOTOPOM
OPUCYTCTBYIOT M (HU3MYECKHEe M XUMHYECKHE SBJICHHA. B KOHEYHOM UTOTE
pe3yJapTaT  OKpalllMBaHUSA  3aBUCUT OT COUYETAHHS CBOMCTB  KpacUTENs
(pacTBOPUMOCTH, OKHCIISIEMOCTh, pa3Mepbl YacTHIl W [Jp.) M JKUBOH TKaHU
(MpOHUIIAEMOCTh, CYOMHKPOCKOITUYECKas MIIOTHOCTh, HAJIMUKe CBOOOAHON IHEPIHH,
CHOCOOHOCTP K  peakuusM [PUCOCAUHEHMs, 3aMEIIEHUs, OKUCICHHUS U
BOCCTAHOBJICHMUS).

Kpacutenu npuHsATO pa3aensTh Ha:

|. CyOcTranTHBHBIC Il. AxpekTuBHBIE

1) ocHOBHBIC



2) KuCIbIe
3) HelTpaibHbIC

4) unguddepenTHbie (JTAKH)

CV6CTaHTI/IBHBIC KpaCcuTCJIn, WIH IIPAMBIC, OKpPAIINBAIOT HCIIOCPCACTBCHHO,

0e3 mpoTpas.

ANbEKTUBHBIE (AJKEKTUBHBIE), HEMpsIMble, MPU OKpalUBAHUU OOBEKTA

BHAyaJie OCYIIECTBISIIOT MNPOTpaBy TKaHW, a 3aTEM B pE3yJbTaTe€ COCIAUHEHUS
MPOTPABHI ¢ KpacuTeseM 00pa3yeTcsi KOMILIEKC (JIaK), MTHTEHCUBHO OKPaITUBAIOIIUI
OOBEKT.

OCHOBHBIE KpacUTEIW - 3TO COJIM Kpacsmux OocHoBaHui (coaepxkar NH2-

rpynny). ['ucronornueckue oOpazoBaHus N30UPATEIbHO OKPAIIMBAIOTCS OCHOBHBIMU
KpacuTensiMu -0a30(pUITbHBI.

Kucasle KpaCuTCJIin - CBO6OI[HBIC OKPAaICHHBIC KHCJIOTBI HJIK COJIM 3THX

kucyoT (mpucyrcTByioT Tpynmbl SO,O0H u COOH). ['mcronorudeckue oOpa3oBaHus,
OKPAIIMBAIOIINECS KUCTBIMUA KPACUTEISIMU - OKCU(DUITBHBI (a0 UIbHBI).

HeiiTpanbHble KPAcUTENIH - COJICOOPA3HbIE COCTUHEHMS KUCIBIX U OCHOBHBIX

Kpacuteneil. TkaHM OKpamMBAIOTCS KUCIBIM (alUI0(PUIBHBIN KOMIIOHEHT) U

OCHOBHBIM (0a30()HIIbHBI KOMIIOHEHT TKaHH) dJIEMEHTAMU KpacuTeJIsl.

NunuddepeHTHbIC KpacUTENM - HE 00J1aIat0T CPOJICTBOM HU K 0a30()UIIbHBIM,
HU K anugo(UIbHBIM THCTOJOTHYECKUM oOpa3zoBanusM. OxpamnBaHUE TKaHU
OCHOBAHO Ha CIIOCOOHOCTU KPACHUTEINsI paCTBOPATHCSA B AJIEMEHTAX TKaHU JIydllle,
yeM B pactBoputene. Ha srom ocHoBano npumenenue Cypana |l u npyrux
KpacuTeJIer Ha JINTIUBL.

IIpn aHanu3e COCTOSHUS OIIPEHEIIEHHBIX OpPraHOB M TKAHEW B KayeCTBE
OCHOBHBIX THMCTOJIOTUYECKHX METOJOB OKpPAIIMBAHUA IPUMEHSAIOT DO3UH-
FEMATOKCUJINH, JKEJE3HbIM T€MAaTOKCWIMH ['eleHraiHa, OKpallMBaHUE IO BaH
I'mzony, meronsl Mamnopu u ap. s mocTaHOBKM TMCTOXMMHYECKHX PEAKLMU IO
BBIABJICHUIO HYKJIEMHOBBIX KHCIJIOT, NOJIMCAXAPUIOB W JIMIIMAOB MCIOJB3YIOT
peakuuto DenbreHa, okpacky KoHro-kpacuslM, [IHMK-peaknuio, okpammBaHue

AJIbIIMAHOBBIM CMHHUM U IP.



OxpammBaHue reMaTOKCHJIMHOM U 303MHOM

Oxpacka TreMaTOKCWJIMH M DS03UH - Haubojee pacnpoCTpaHEHHBIM METOH
OKpalMBaHUs Cpe30B. B OONBIIMHCTBE ClOydaeB Jisi W3YyYCHHUS] CTPYKTYPHI
HOPMAJILHOTO WJIM W3MEHEHHOTO B pe3ysibTaTe OO0JE3HH OpraHa OTPaHUYHBAIOTCS
A3TUM METOAOM OKpacku. B npyrux ciyyasx, Korjia nepei HUCCIEIOBATEIIEM CTOUT
crienuaibHas 3a/1ada, MOJIb3YITCS 0COOBIMU METOAaMH, OKPAIMBasi B TO KE BpeMs
MapajuiesbHO PAJl CPE30B F€MATOKCUIIMH U S03HH.

JTa OKpacKa SBIISIETCS JBOMHOW: T€MATOKCUJIMH - OCHOBHOM KpacHUTENb -
OKpalIuBaeT siApa KJIETOK, 203UH - KUCJBIA KPACUTENb - KPACUT LIUTOIIA3MY KJIETOK
U B MEHBIIECH CTENEHH -pPa3jUYHbIe HEKJIETOUYHBIE CTPYKTYpbl. ['eMaTOKCUIINH
NpeacTaBiasieT  co0OM  AKCTpPaKT  JPEBECHHBI  KaMIICIIEBOIO  JEpeBa,
Mpou3pacTarouero B AMepuke. J03MH - HCKYCCTBEHHAs Kpacka.

PactBOpHBI kKpacurenei JOMKHBI OBITH MPUTOTOBIICHBI 3apaHee.

['emaTokCWJIMH caM MO cebe He SABJISETCS KpacsalluM BemecTBOM. s Toro
9TOOBl TPUTOTOBUTH KPACKy, TE€MAaTOKCHUJIUH TOJBEPraloT OKHCJIEHHUIO, B
pe3yiibTaTe Yero OH IpeBpallaeTcs B Kpacsilee BEHecTBO - remarewH. B
COEJIMHEHUH C HEKOTOPBIMH COJISIMU F€MaTeUH JAeT YETKOE OKPAIIMBAHUE SIAEP.

I'emamoxcunun Ipauxa. HyxxHo pacTBOpuTh 2 r remaTokcuwivHa B 100 mu
95° crupTa W K MOJTYYEHHOMY PacTBOPY M00aBUTh BOJBI AMCTHUIMpOBaHHOU 100
MJI, TiauuepuHa yrctoro 100 M, KaauWHBIX KBacuoB 3 T, JIEASTHOM YKCYCHOM
KUCIOTHI 10 M.

[IpubGaBnsaTh 3TH BEIIECTBA HYXXHO B YyKa3aHHOW TMOCJEIOBATEIHLHOCTH.
Kanuiinple KBacipl MOJDKHBI OBITh XUMWYECKH YUCTHIMHU. J[J1 TOTO, YTOOBI
MPOU30IIIO TIOJIHOE OKHUCIEHHWE TeMaTOKcuinHa (T. €. 4ToOhl oOpa3oBajcs
reMaTerH), MPUTOTOBJICHHBIA TaKUM 00pa30M PacTBOp JOJDKEH HE MEeHee 15 mHeit
HAaXOJIUTHCSI B CBETIOM MECTE€ TpPH JOCTyINe BO3AyXa (s ATOW Ienu OaHKa ¢
PacTBOPOM JI0JKHA OBITh 3aKphITa OYMa)KHBIM KOJIMAYKOM WJIM CIIOXKEHHON B 2—3
pa3a mapieit). O «co3peBaHHU» PacTBOPa MOKHO CYJUTh MO €ro IBETY: CBETJIO-
KpPacHbI Cpa3y ke IMOCJe MPUTOTOBJIEHUS, OH CTAHOBUTCS TEMHO - KPACHBIM YEpe3

15 nueii. PacTBop HE0OX0AMMO BpeMsi OT BpeMEHHU B30AJITHIBATh - 3TO YCKOPSIET €ro



co3peBanue. «Co3peBUIMI» PacTBOP KBACIOBOI'O I€MAaTOKCUJIMHA DpiUXxa MOXKHO
OYCHb [IOJITO COXPaHATh B OaHKaXx C TPUTEPTHIMH WA NPUIUIA()OBAHHBIMA
mpoOKaMHu.

JInsi M3roTOBIEHUS ATOM KPacKH MOKHO TOJIb30BAThCS UM HEMOCPEICTBEHHO
rematernHoM: pacTBopsoT B 100 ma 95° cnupra 0,5 r cyxoro remaTtenHa u jajee
100aBIAIOT YKa3aHHbBIC BBIIIE BEIIECTBA B TEX K€ KOJMUYeCcTBaxX. Takoil Kpacurtelb
MOXHO YIIOTPEOJSITh Cpa3y ke, TaK Kak HEOOXOIUMOCTh B «CO3PEBAHHI OTMAIACT.

CyiiecTByeT MHOr0O JpPYIUX PELENTOB MPUTOTOBICHUS KpPACKU U3
reMaTOKCUJINHA, OJHAKO OCHOBHOM MPHUHUMII COXPAHAETCS: BO BCEX Ciydasx
reMaTOKCUJIMH MEPEBOAST B TeMAaTEHH.

I'emamokcunun Maitepa. Jlns ero npurotoBieHuss | © reMaToKCHIMHA
pacTBOpsAIOT B | 1 JUCTUIUIMPOBAHHOM BOJAbI HW 3aTreM pgoOasmsor 0,2 T
HogHoBaTokucioro Hatpus W 50 T KanuiHBIX KBacloB. PacTBOp MNOMEMIMBAIOT
YUCTON CTEKJISTHHOM MaJlOYKOM 10 MOJHOTO PAacTBOPEHUS, IPU 3TOM OH CTAHOBUTCS
¢duoneroBo-cunuM. [locne pactBopenus npubapisotT 50 r xjmopaiaruapata u 1 r
KPUCTAJJIMYECKON JIMMOHHOM KHCJIOTBI - PAacTBOp MpuoOperaer (PUOJIETOBO -
KpacHbli 1BeT. Takol pacTBOp Takxke cpa3y roToB JJisl YIOTPEOJIeHHUS U HE TpeOyeT
«co3peBaHus». ['emaTokcunuH Maiiepa 0JIr0 COXpaHSETCs B IOCYAE C IMPUTEPTOU
MPOOKOH.

I'emamoxkcunun Kapayu. CoctaB: BoAa AUCTWIIMPOBaHHas (ropsyas)
400mn.; KBacupl amtomo-kanuBble 25r1.; I'ematokcunun 0,5r.; raunepud 100mi.;
WonoBatoxucmsiii  kammit  (KJO3) 0,03r. CMech TOTOBUTCS IIpH  KOMHATHOIX
TEMIIepaType U BHayajie TNMPEJCTABISAECT CBETIO-(PHOJETOBYIO >KHIKOCTb, KOTOpas
Yyepe3 HECKOJIBKO YaCOB CTAaHOBUTCA TEMHO-BUIIHEBOM M HENpO3payHOU. B mepBbie
IHU TIOCJIE€ TPUTOTOBJICHUS Kpacka JaeT ciaboe OKpalluBaHUE CPE30B M TOJBKO
CITyCTS HEJIEI0 MPUOOPETAET JOCTATOYHYIO KpacsInyto cuiy. Jis mpenoTBpamieHus
MOSIBJICHUS TIECEHU JOOABIISIIOT HEMHOTO TUMOJIA.

CozpeBiiasi Kkpacka Xopolia TeM, 4YTO OHa He JaerT OOJbIIOro
nepeKpanmBanns mapauHOBBIX U OCOOCHHO IEJUIOUIWHOBBIX CPE30B JaXKE IMpHU

JJIMTECIBHOM HpC6LIBaHI/II/I B KpaCHTCIIC.



Jo3un - UWTOIJIA3MATUYECKUNA KpACHUTENb; WCIOJIb3YETCI OH B BHUIE
CIIUPTOBBIX WJIM, TOPA3/I0 Yallle, BOJHBIX pacTBOpoB. Jljist mpurorosieHus 303uHa 0,1
r kpacku pactBopstoT B 100 mut criupta 95% (winu IUCTUITMPOBAHHOMN BOJIBI).

Memoouka okpacku:

1. Cpesbl u3 BOJbI EPEHOCIT B PacTBOp Kpacurtens. BromaHe co3peBmimii
PacTBOpP KpacuTelisi OOBIYHO JIa€T XOPOIUE Pe3yibTaThl Yyepe3 2-3 MUHYTHI, OJHAKO
MPOJOJIKUTEILHOCTh OKPACKHU 3aBUCUT HE TOJIBKO OT CaMOro KpacuTelis, HO U OT
00BEKTA, U MOXKET COCTABIIATH 10 15-20 MuH.

2. HaunHass okpacky, Hy>)KHO Ha NEpBBIX 2-3 Cpe3ax OINPEIeIUuTh BpPEMS
OKpacKH M 3aTeM YK€, CTPOro MPUAEPKUBASICh YCTAHOBICHHOTO CPOKa, KPACUTh BCE
OCTaJIbHBbIE Cpe3bl JaHHOro 0yioka. Hy>KHO TOJIBKO MOMHUTH, YTO BO BCEX CIydasX,
€CJIM Kpacka 3penas, JJid MOJYYEHHUs XOPOUIEro OKpAIMBAHMS A/ep TpeOyeTcs He
6onee 5-6 MUHYT.

3. Cpe3 13 reMaTOKCUIIMHA MEPEHOCIT B OUCULIUPOBAHHYI0 600y U HA
MPEIMETHOM CTEKJIE KOHTPOJIMPYIOT MPH CI1abOM YBEJIMUYEHUH MUKPOCKOMA (a eciu
HEOOXOJAMMO, TO W TPHU CHIHHOM, HAaKpbIB Cpe3 IMPEABAPUTEIHLHO TMOKPOBHBIM
crekioM). Ecnmu okpacka Oblia ygayHOM, sIpa KJIETOK HMEIOT WHTCHCUBHBIM
KpacHOBATO-()UOJETOBBIM I[BET, B HUX OTYETIMBO BHJHBI SJPBIIMIKO M TIBIOKU
XpoMaTuHa (MpU OOBIYHBIX, TPUBEJECHHBIX BBIIIE METOAaX (PUKCAIMH), ITUTOTIa3Ma
KJIETOK He okpamieHa. Ecnu siapa uMeroT cialbiii (uoJIeTOBBINA I[BET U B HUX HE
yAaeTcss OTUETIIMBO BUCTh KAaKUE-IUOO CTPYKTYpPBI, CIEAYeT YBEIUYUTH BpEeMs
okpacku. Korna siijpa HaCTOJIBKO CUIIBHO 3aKpallleHbl, YTO BBITJIAIST OYTH YEPHBIMU
(KpacHOBATHI OTTEHOK COXPAHSIETCS), BHYTPUSICPHbIC CTPYKTYPhl BUJIHBI HEUETKO,
a MUTOIJIa3Ma KJIETOK UMEET KPaCHOBATO-(HOJIETOBYIO OKPACKY, HY>)KHO YMEHBIIIUTh
BpEMsI OKPaCKH.

4, Ecnu remMatokcuiimH OKpammBaeT Cpe3bl OY€Hb OBICTPO U JaXKe MPHU
KPaTKOBPEMEHHOW O0O0pabOTKe siipa Pe3KO MEPEKPaIINBAIOTCS, MPUMEHSIOT METOJ
OKpacku ¢ nocieayomum ee ocinadnenueM. C 3TOH LeNblo Cpe3bl KPacsAT HECKOJIBKO
OoJpIlle, YeM HYXHO [JIsi TIOJIYYCHHS HOPMaJIbHOM OKpackw, T. €. 3aBEIOMO
nepekpamuBatoT. s ocnabneHuss OKpacKd Cpe3bl U3 BOJIbl IMEPEHOCIT Ha

HECKOJIBKO CEKYHJI B CJIa0blii pacTBOp CONsIHOM KuciaoThl B 70° crupte (5-6 kamenb



Kpenkoi consHoi kucaoTel Ha 100 M criupra). [Ipu 3TOM ycunmBaeTcs KpacHbIN
OTTCHOK. B OOJBIIMHCTBE Cly4aeB MOCTATOYHO OIYCTHUTh CPE3 B COJSTHOKHUCIIBIN
cnupT Ha 1-2 ceKyH[Ibl, 4TOOBI OCIA0UTH OKPACKY 10 JKEJIAaeMOI0 TOHA.

5. N3 remaToOKCUIIMHA WU U3 COJITHOKHCIIOTO CHUPTA CPE3bl MEPEHOCST
Ha HECKOJIBKO MUHYT B IUCTHUJUINPOBAHHYIO BOAY.

6. Janee crneayeT TpOMBIBKA B BOJIE C HEOOJBIIMM KOJUYECTBOM
menoyd. B Takol moamenoyHod Bojae cpe3bl CHHET uepe3 20-30 cexyHI.
[IpakTyecku mpombiBatoT cpe3 B TedeHue 10-15 muHyT (10 €ro mocuHeHus) B
BOJIONIPOBOJIHOM BOJE, KOTOpasi BCErga COAEPKHUT CIEAbl IIEIOYHO3EMEIbHBIX
METAJIJIOB U TTIOTOMY SIBJISIETCSI CJ1a00 MIETIOUYHOM Cpeoi.

7. B pe3ynbrare mpombIBaHHUS CPE30B B BOAONPOBOJHOW BOJE LIBET SAEP
CTAHOBUTCSI UHTCHCUBHO CUHHM.

8. OkpalllecHHbIE T€MaTOKCUJIMHOM W IPOMBIThIE BOJONPOBOJHON BOJIOU
Cpe3bl MEPEHOCAT B AUCTWUIMPOBAHHYIO BoAy Ha 3 - 5 munHyT. g okpacku
ITOTUTa3MbI  KJIETOK cpe3bl mepeHocsaT Ha 0,5-2 MUHYTBI B pacTBOp DO3WHA.
[TpogomkuTEeTbHOCT, OOpPaOOTKH 3/1€Ch TaKXKE 3aBHCHUT OT CaMOro OOBEKTa,
dukcani U T. 1., TO3TOMY CJIEIyeT B KaXXJIOM OTACIBHOM Ciydae OIpEeIeTUTh
MPOAOJIKUATENIBHOCTh OKPACKH Ha HECKOJIBKUX cpe3ax. [Ipu ynauHoil okpacke cpes
MMEeT PaBHOMEPHBIN >KEJITOBATO-PO30BBIM IBET (CaMO Ha3BaHWE ITOW KpacKu
MPOUCXOJUT OT TPEUYECKOro CJ0Ba 30C - 3apsi), Ha (PoHE KOTOPOTO OTUETIUBO
BBIJICJISIFOTCS OKpalllCcHHBIE B CHHHUU LBET sjapa. Ecim mpemapat mMeeT OJeIHBIN
PO30BaThIN WM KEITOBATHIM OTTEHOK, HYKHO YBEJIMYHUTH BpeMsi OKpacku. Eciu
DO3UH BCE XK€ IIJIOXO OKpAIMBAET CPE3bl, €ro MOXXHO IOJKUCIUTh YKCYCHOMU
kucinoron (1 kamst 3% ykcycHoit kuciaorsl Ha 100 Mn pactBopa »03unHa). Ha
MepeKpalleHHbIX Tmpenapatax oOmuid (GoH MHTEHCUBHO KpacHBIM, sapa
BBIACTSAIOTCS HE pE3KO, BCS KapTHUHA CTPOCHUS HEYeTKas - B JTOM Clydae
COKpAIllalOT BPEeMsi OKPACKHU WJIM, €CIU Cpe3 MEPEKpAlleH HE CHIIbHO, U3BJICKAIOT
DO3UH MPHU MPOMBIBKE BOJOM.

Q. N3 pactBOopa 5203MHA Ccpe3bl MEpEeHOCIT Ha | MUHYTY B
TUCTUILIMPOBAHHYIO BOAY (VIS HECKOJIbKO TMEpEKpaIlIeHHBIX CpPE30B BpeMs

IMPOMBIBKM MOJKHO YBCIWYUTH OO0 IIOJIYUYCHHA KEJIACMOI'O TOHa) u, 0663BOI[I/IB B



CIUpTax, 3aKIIOYaT 4Yepe3 KapOoa - KCUJIoN B KaHaAckui Oanb3am. Cremyer
UMETh B BUJY, UYTO B CIUPTAX OKpacka CpPe30B 303MHOM HECKOJIbKO OCIaldJsieTcs,
MO3TOMY MPOBOJUTH CPE3bI 10 KapOOJI - KCHIIOJIA CIAEAYET OBICTPO.

Pe3ynomam okpacku:

OrncanHast 1BOMHAs OKpacKa reMaTOKCHUIIMHOM - D03WHOM SIBJIsIeTCS Hanbosee
pacupoCTpaHEHHBIM METOJOM OKpalluBaHusA sjaep U (poHa - IUTOIIA3MBI U
Pa3IUYHBIX HEKJIETOYHBIX CTPYKTyp. CylecTByeT MHOrO JpPyTHX SJAEPHBIX U
(hOHOBBIX KPaCOK, KOTOPBIC B COYCTAHUM JIAIOT MIPUHIMITHAIBLHO T e PE3YIbTaThI.

OxpamuBaHue Kejle3HbIM FeMaTOKCHJIMHOM 10 ['eiiieHrany

[Ipy »>TOM MeETONE€ TKaHM CHOepBa MNPOTPABIMBAIOT B  PaCTBOPE
KEJIC30AMMOHUKWHBIX KBACIIOB KOTOPBIE PA3HBIMU TKAHSMH BOCHPUHUMAIOTCS C
pa3IMYHOM MHTEHCUBHOCTHIO. [Ipu mocnenyromemM AECUCTBUU TE€MATOKCHIMHOBOTO
pactBopa oOpasyercss YEpHBIM JKEJIE3HO-TEMAaTeHHOBBIM JaK, TP IOCISAYIOIIeH
AKCTPAKIUHU YIIEPKUBAEMbBIN OTJEJIBHBIMU 3JIEMEHTAMH TKAHEW B pA3HOM CTEIICHMU.

Ilpuzomoenenue pacmeopos.

A. PactBOp YKEJIE30aMMOHUNHBIX KBacCI[OB. PactBopstor 10r

cBeTopuosieToBeix kBacuoB B 100Mn  guctwiuiAra.  OTOT  pacTBOp  AJIA
UCIOJIb30BaHUs pa30aBisAOT B pa3inuHON creneHu. JKEnTwle, BBIBETPUBLIMECS

KpHUCTAJLJIBI HC I'OAATCA.

b. PactBop rematokcununa: 0,5r remarokcunuHa pactBopsitoT B 10 mu 95%
TaHoja W paszbaBisgioT 90 M AUCTUIUIMPOBAHHOW BOABL. PacTBop doikeH
co3peBath 2-4 Hedenu mNpuU JOCTyne Bo3ayxa. llepen wucCmonb30BaHUEM €rO
pa30aBISIIOT PaBHBIM KOJUYECTBOM IUCTHUIITA. Ecom B 3amace HET 3pesioro
pacTtBopa, To ¢ moMotIbio NaJO3 MOKHO BBI3BAaTh €T0 UCKYCCTBEHHOE CO3peBaHue (Ha
0,5t rematokcumHa TouHo 0,1 T NaJOs).

Memoouxa okpacku:

1. IIporpaBnuBanue. V3 IUCTHINIMPOBAHHOM BOABI CpPE3bl MOMEIIAOT B 6%
PacTBOP KeJIEe30aMMOHUMHBIX KBACLOB - 3-124, npu HOpMaJIbHBIX yciaoBusax (30MuH
- ipu 56°C).

2. TIpombIBKa B JUCTUILIATE - 3-SMUH.

3. OxkpamBanue reMatokcuInHOM (pactBop b - 1-364 (30muH - mpu 56°C).



4. Cpe3sl mpoMbiTh B guctwisate (3-5mub) u auddepeHnupoBaTh B
pacTBOpE *KeNne3HbIX KBacioB. B Hauane muddepeHIupoBKH MOKHO HUCIIONIb30BAThH
3-4% pactBop, B koHue - 0,5%. Bpems or Bpemenu creneHb nuddepeHnnpoBKu
KOHTPOJIMPYIOT, MPEIBAPUTEIBHO CIIONACKUBAs Cpe3bl B OOJBIIOM KOJIMYECTBE
BOABI, 4TOOBI TpepBaTh nuddepeHunpoBky. Korma gocTurayra Hajjexaias
CTETNEHb OKPAaCKH, CpPEe3bl XOPOIIO MPOMBIBAIOT B MPOTOYHON BOJE WM HaCTO
cMeHsieMoit - 15-60 muH.

Pesynbrar: yuuThiBaeMble npu TuPEpEHIIMPOBKE CTPYKTYPHI (XPOMATHH,
ATPBIIIKA, KJIETOYHBIE TPaHYJIbl, MUTOXOHIAPHH U Jp.) BHICTYNMAIOT OTYETIHBO U
KoHTpacTHO. [Ipu mocnenyromieit o6paboTKe MpenapaToB, OKPAMIEHHBIX KEJIE3HBIM
reMaTOKCUJIMHOM, ClenyeT u30eraTh 3(UPHBIX Maced, TaK KaKk OHU IOBPEXKAAIOT

OKpAacKy.

Hernaparauus

[Tocne oxpacku MHPOBOMAST AETUAPATAIMIO MPENapaToB MPOBOJS HUX dYEpe3
CEpHI0 CIIUPTOB Bo3pacTaroleil koHieHtpamuu: 70% sranon — 3-Smun; 80% 3Tanon
— 3-5muH; 95% stanon — 3-5muH; 100% 3tanon (6yranon) — 3-5mun; Kenmoi 1 - 3-
Smun; Kennon 2 - 3-5muH.

3akiIl0ueHHe NMPenapaToB B KOHCEPBUPYOULYIO Cpeay

Jns nanpHe#ero uzyuenus u GororpadupoBaHusl OKpaIIEHHBIX MPENapaToB
WX HEoOXOIMMO 3aKIIOUUTh B KOHCEPBHPYIONIYIO cpemy. [ »tux uenei
MCIOJIb3YIOT KaHAJICKUM, MUXTOBBIM M KEIPOBBIA Oanb3aM, a B MOCJIEAHEE BpeMs -
pa3JIMUYHbIC CHHTETUYECKUE CMOJIBI.

CsoiicTBa KaHaACKOI'O Oanp3ama:

1 MoKa3aTelib MPEJOMIIEHHUS OJIM30K K MOKa3aTeN0 NPEeIOMIICHHS CTEKIIa,

2. OTCYTCTBME CKJIOHHOCTM K KPUCTAUIM3ALMUM M TIOMYTHEHUIO IIPH
3aTBEpACHNUH;

3. npernaparbl MOT'YT XpPaHUTBCS TOAaMU 0€3 3aMETHOTO BBILBETAHUS;

4. XOPOIIO MPOCBETISET CPE3bI U OBICTPO BHICHIXAET.

Cnocoowvt npuzomoenenus oanvama



Kycoukn cyxol CMOJBl TMOMEMAIOT B  IIMPOKOTOPJIBIA  COCYA  C
npunuindoBaHHol nmpoOkoi. HammBaroT pacTBOpUTENh (KCHIION) C TAKUM PacueToM,
YTOOBI OH MOKPBUI CMOJIYy M OCTaBJISIIOT J0 mojHoro pactBopeHus npu 37°C. Ecau
BO3HUKHET KOHCUCTEHIIHSI )KUAKOTO Mefa, Oalib3aM roTOB K UCIOJIB30BaHUIO.

[Ipn OTCYTCTBUM KaHAJACKOrO Oanb3aMa, €ro MOKHO 3aMEHHUTh MUXTOBBIM, HO
KAueCTBO IIPEMapaTroB IMOJYy4YaeTCs XYKE - MOXKET HUMETb MECTO SBIICHHE
KpUCTalu3auuu. bamp3aM KeApoBBIN MONYyYalOT W3 KUBULBI KeApa CHOUPCKOTO.
TBEpnas cBetyio-kenras mpo3padHas macca. Temmnepatypa pasmsruenust 40-55°C.
tepMmocToiikocTh 150°C. O6nagaeT XOpOUIMMHU CBOMCTBAaMH MO MOPO30CTOMKOCTH,
TEPMOCTOMKOCTH U CBETOCTOMKOCTH.

Jns mpenapatoB, Ha KOTOPBIX H3YYalOT JIMIHJIBI, PEKOMEHAYIOTCS IPYrUe
Cpellbl: IITULEPHH, MIHLIEPUH-KETATHH U JIP.

IIpaBuiia 3aK/04eHns cpe3oB B 0aab3am

1. Hanectn Ha mpeaMeTHOE CTEKJIO Karumo Oanb3aMa M MPHUCTaBUTh K HEH
pedpOM MOKPOBHOE CTEKJIO.

2.IlpenapoBaibHOM UTIIONW OCTOPOKHO OITYCTUTh TOKPOBHOE CTEKIIO.

3.IIpemapoBaibHBIMK WUTJIAMH BBDKATh ITy3BIPHKH BO3yXa M3 IO TOKPOBHOTO
CTEKJIA.

4, Crneauth 3a OCTATOYHBIM KOJIMYECTBOM Oaib3aMa IO, MOKPOBHBIMU
crexiiamu. CymuTh npenaparsl B Tepmoctate npu 37°C (10 cyTok U 0osee), MOKHO

IIPY KOMHATHOW TEMIIEPATypE.

[IpuroroButk pacTBOp remarokcuivH Kapamu.
[TIpuroroBuTh pacTBOp 203MHA.

OkpacuThb npenaparbl FeMaTOKCUIMHOM - 303MHOM.

1

2

3

4. TIpuroToBUTH PacCTBOP KEIEZHOTO T'€MATOKCHIINHA.

5. OxpacuTh nmpenaparsl KeJIe3HbIM TeMaTOKCUIIMHOM 110 ['eiiienraiiny.
6

. 3aKIIIOYUTH Mpenapatsl B 0anb3am.



OxpamuBaHyue COeMHUTEIbHOM TKAHU M MbIIIEYHON TKAHU
no Meroay Ban-I'uson
OTOT crnoco®d OKpacKd HMEeT IIMPOKOe IPUMEHEHHME, KaK M OKpacka
réMaTOKCHJIMHOM M 303uHOM. Jlig okpacku 1o Bau-I'm3oH OepyT kene3Hsblid
reMaTokCuiauH Beiireprta M B KadecTBe KHCIOM Kpacku — MHKPOQYKCHUH.
[TukpopyKCHMH Kak CJOXHasi KHUCJIasg CMECb B psieé CIydaeB MPeICTaBIseT
MPEUMYLIECTBO MEPE]l 303MHOM, NOO JAaeT HEOJNHAKOBOE OKPAIIMBAHUE Pa3JINUHBIX
TkaHed. Ilpoueaypa okpacku MO 3TOMy CHOCOOY TOYHO Takas e, Kak M
reéMaTOKCWJIMH-703MHOM M KJIACCUYECKH BEIETCS MO MPOCTOM cxeme, T. €. 0e3
nudpdepeHunpoBku rematokcuminHa. Cnocod Ban-I'M30H JOBOJIBHO KanpHU3HBIA U
TpeOyeT HU3BECTHOIO TEXHUYECKOro ombIiTa. OObIYHBIMU JAePEeKTaMH €ro, mpu
HEJIOCTATOYHOM HaBBIKE, SIBJISIIOTCS Oypble WIM 3€JeHOBaThle sapa (BMECTO
YEpHBIX), TEMHBIE WIM HEPABHOMEPHO OKpAIICHHBIE IpernapaTbl U HEIOCTATOYHO
JJIEKTUBHAsL OKpacKa pas3JInyHbIX TKaHeW. ToOJIbKO Xopollee 3HaKOMCTBO C
UCMOJIb3YEMbIMU B JAaHHOM CIIOCO0O€ KpacsllUMHU CPEACTBAMH IO3BOJISET
MOJIy4aTh YJIOBJIETBOPUTEIBHBIE U XOpolIne pe3yibTaTsl. ['emaTokcnnun Belirepra
TOTOBST MO Mepe HaoOHOCTH (EX tEMPOre) myTemM, CMEIIMBaHUSI PaBHBIX OOBEMOB
JIBYX OCHOBHBIX pPacTBOPOB, HW3BECTHHIX TMojJ Ha3zBaHuem «Beitirepr | u |I».
[IpaBunbHO M ynayHO MPUTOTOBJIEHHAs Kpacsuias cCMeCh JOJDKHA ObITh TEMHO-
¢buosIeTOBOIN 1 001a4aTh U3BECTHON CTOMKOCTBIO, COXPAHssl CBOM NMEepBOHAYAIbHBIN
uBeT okoJyio 40 MUHYT.
Memoouka okpacku:
1. Cpe3sbl nepekpallimBaloT B CBEXEIMPUTOTOBICHHOM T'eMaTOKcHiInHe Belirepra,
BBIJIEPKUBAsI B HEM 3—5 MUHYT;
2. OCHOBATeNbHO NPOINOJACKUBAIOT B JBYX MOPUUAX BOAOINPOBOJHON BOJIBI,
BBUY OOMJIBHOTO OTXOKJICHHS KPACKH;
3. OkpamuBarOT B NMUKPOPYKCUHE 2—3 MHUHYTHI; OBICTPO MPOMOJIACKUBAIOT B
BoJie B TeueHune 5—10—15 cexynn;
4. IIpoBogdar uepe3 95° cnupT, NOBTOPHO HAJIMBas U BbIAEPKUBasg B HEM | —
2—3 MUHYTHI;

5. Ipocernstor B kapOon-Kcuioie, o0pabaThIBalOT KCUIIOJIOM M 3aKJIIOYAIOT B



Oanb3am.
I'emamokcunun Beiizepma
PactBop Beiiprer I:

0
1% pacTBOp remarokcuianHa B 95° crimpre.

PactBop Beiiprer |I:

OdunmanbHbI paCTBOP MNOIYTOPOXJIOPUCTOTO HKEe3a 4m.
Kpenkas constHas kuciiota (yIeabHbIi Bec) Im.
Boaa quctrimpoBanHas 95mu.

(Oguyuanvusiii pacmeop noxymMoOpoOXa0puUCmoz20 dHcene3a npeocmasiiem

coboil 50% pacmeop so0nozo xnoprozo siceneza FeClz 6H,0)

Iuxkpogpykcun

[IpUroToBUTH:

1)  HacelmeHHslidi  pacTBOp  NUKPUHOBOM  kucinotel (B 100mi
JIVCTUIITIMPOBAHHON BOABI paCTBOPAIOT 1,2r. MUKPUHOBOM KHUCIIOTHI).

2) 1% BOHBIN PACTBOP KUCJIOTO (hyKCHHA.

O6a pacTBOpa cMemMBaIOT U3 pacueTa 10MII. TUKPUHOBOU KUCIOTHI HA 1ML
bykcuna.

[Tukpodykcun obnagaer auddepeHUUpYONIUM JeicTBUEM (3a CUeT
MUKPUHOBOM KHUCJOTHI) MO OTHOIIEHHUIO K KEJIE€3HOMY T'€MaTOKCUIIUHY, MOYEMY
U IONyCKaeTCs MepeKpalIuBaHue MOCIECIHUM.

[Ipn okpacke pa3iIMYHBIX CpPEe30B MNUKPOYYKCMHOM BHayajie CleayeT
IPUCTIOCOOUTHCS K HEMY /I YCTAaHOBJIICHHS Haubojee BBITOJAHBIX CPOKOB
OKpalllMBaHUsA. 3/1eChb OYEHb BAXKHO MOJB30BAaTHCS MHKPOCKONOM, XOTS OBl JUis
KOHTPOJIS IEPBBIX MpenaparoB. Tak, HampUMep, €Ciu Mpenaparhbl MoIy4aroTcs OUYEHb
TEMHBIMA WJIM B HUX ONPENEISAIOTCS 0o0jiee TEMHbIE YYacTKM Ha MeECTax IUIOXO
oTnu(PepeHIIMPOBAHHOTO Te€MaTOKCUIIMHA, TO CPOKM NpeObIBaHUS CpPE30B B

nukpoykcuHe crenyer yBenauuuBath a0 S5—10—15 wmuHYT, BBDKHAAA, TMOKa



Mpernapar CTaHeT JOCTaTOYHO CBETJIBIM, a OKpacka paBHoMepHOU. KauecTBo okpacku
B 3TOM TIOCIICTHEM CIIydae KOHTPOJUPYETCS IOJ MHUKPOCKONOM, IS Yero cpes
MOBTOPHO M3BJIEKAIOT U3 MUKPO(YKCHHA U OBICTPO MPOIOJIACKUBAIOT B BOJIE.

Oxpacka smep B Oypwlii IIBET, KaK YK€ OBIJIO OTMEUYEHO BBIIIE, CBSI3aHA C
HEYIaYHbIM IPUTOTOBJICHUEM >KEJIE3HOTO TeMaTOKCUIIMHA.

KonTponupyss  mox  MUKpockomoMm  mporecc  aud@PepeHIIupOBKY,
OJTHOBPEMEHHO HAOJII0MAIOT M 3a TeM, KaK OKpammuBaeT caM nukpodykcud. Eciau
OKa)XXETCs, YTO pa3Hble TKAHEBBIE CTPYKTYpPHl OKPAIIMBAIOTCS 3JIEKTUBHO, TO
npemnapar Ju0o o4eHb ObICTpo (He Oosiee 5—10 cekyH[) MPOMBIBAIOT B BOJE, JIHUOO
MPOMBIBAHME B BOJIE COBCEM IPOIYCKAIOT W Cpe3 Iocie MUKpPOoPyKcHMHA cpasy
oOpabatbiBatoT 95° ciuptoM. Heo6Xx01uMOCTh B OBICTPOM MPOMOJACKUBAHUU CPE30B
B BOJIC BBI3BaHA JIETKON pacTBOPMMOCTBIO B HeW kucioro ¢ykcuHa. [IpoBoast cpes
yepe3z 95° cnupt (¢ 1enbi0 00€3BOKMBAHMS), OJHOBPEMEHHO HCHOJB3YIOT B
KEJIATeIbHOM Mepe U ero M3BJIEKAIONIYI0 CIOCOOHOCTh MO OTHOIICHHIO K
MUKPUHOBON KucoTe. Bo wu30exaHWe W3IUIIHEro W3BJICYECHUS TMOCEIHEH,
peKoMeHayeTcsi 00pabaThiBaTh OKpAIIeHHBbIE Cpe3bl HE YHMCTBHIM 95° cnuproMm, a
CJIETKa MOJIKPAIIEHHBIM MMKPUHOBOM KUCIIOTOM.

[Ipu 3ameueHHBIX JAedeKTax OKpPacKh MNUKPOPYKCHHOM, TMOCIETHUIN
COOTBETCTBYIOIIUM OOpa3oM MOAMPABIIAIOT, 100aBJsisi B HEr0 OAHY M3 COCTaBHBIX
4acTeu Kpacsuero pacTropa.

[Ipu oxpacke mo Ban-I'm3on pomyckaercs u muddepernupoBka 1%-HbM
COJITHOKUCTBIM crupToM. OHa fmake IKejJaTeJbHa TPH  OYCHb CHIJIBHOM
MepeKpaIIMBAHUHN JKEJIE3HBIM T'€MAaTOKCHIIMHOM M MPOBOAMTCS TOYHO TakK Ke, Kak
9TO OBUIO ONMHCAaHO /IS KBAacCIOBBIX T'€MATOKCUIMHOB. Tak KakK KEJIEe3HBIN
reMaTOKCHJIMH 00J1ajiaeT 0ojiee BBICOKOM Kpacsield crioCOOHOCThIO TI0 CPABHEHUIO C
KBAaCIOBBIMH, TO ¥ Jud(EepeHInpoBKa €ro COJSTHOKHCIBIM CIUPTOM 3aHUMAECT
6ompie Bpemenu (30—60 cexyHn).

Ecniu nuddepeHpoBka COJSHOKUCIBIM — COUPTOM KOMOWHHUPYETCS C
MO/IIIECTIAYMBAHUEM TMPOMBIBHOW BOJBI HAIIATBIPHBIM CIUPTOM, TO TMOCIEAYIOIIEe
JUIUTEJIbHOE TPOMBIBaHHWE B BOJIE (KaK 3TO MOKAa3aHO MPU OKPACKe IreMaTOKCHIIMH-

HO3MHOM) HeoOs3aTeNbHO, MO0 MNUKPOPYKCHH (TOUYHEE MHUKPUHOBAS KHCIIOTA)



HEUTpanu3yeT menodb. [1o MOHATHBIM MPUYMHAM MPOAODKUTEIBHOCTH OKPACcKH B
nukpopykcune g AUPQPEpeHINPOBAHHBIX CPE30B JOHKHA OBITh 3HAYUTEIHHO
cokparieHa (10 Vo—1 MUHYTHI).

Crnoco6 Ban-I'm30oH nmaer Haumyyinme pe3yibTaTbl ¢ TOHKMMH Cpe3aMd U B
IEPBYIO OYEpellb C LEUIOMINHOBBIMU; TOJCTBIE 3aMOPOKEHHBIE BBITIAJIAT OYEHb
rpy0o0 1 HE BCEr/ia y10BIETBOPUTEIbHBI.

Pe3ynvmam oxkpawueanua: DTOT cioco0 OCOOEHHO XOpOII IS OTIAYHUS
IJIAJKOMBILIIEYHON TKaHU OT COEJUHHUTENBHOU. flpa KIEeTOK — 4€PHO-KOPUUHEBBIE
Wi (PUONIeTOBO-U€pHBIE; KOJJIAar€HOBBIE BOJOKHA — KPAacHO-4€pHBIC; MBIIICYHAS
TKaHb, IUTOIJIa3Ma JAPYTUX KIETOK, KIETKH KPOBU, KEPATHH — JKETHIC.

Oxpacka HecTOMKasl, Yepe3 HECKOJIbKO MeCALEB (PyKCUH OOBIYHO MCYE3aeT U
TOTJIa TIpermapaT CTAaHOBUTCS JKEITHIM.

3aganue

1. IlpuroroBUTH pacTBOP KpacuTels i oOKpamnBanus no Ban ['u3oH.

2. OxpacuTth npenapatsl o Ban ['n3oH.

3. UwuraTh npemnaparTsl.

Cl'[elll/IaJIl)Hble METO/AbI OKPAIIMBAHUA: OKPACKa I10 Man.ﬂopn.

N3 GosbIioro yuciaa METONIOB, MPEIJIOKEHHBIX ISl OKPACKU KOJUIAr€HOBBIX
BOJIOKOH, HauOoJjee pacrpocTpaHeHbl: crocod BaH-I'm30H, OpuUrHHAIBHBIA METO
Mamnopu, meton Maccona. [ fOCTHIKEHUS HAUTydIIuX pe3yIbTaTOB IpH padoTe
M0 YKa3aHHBIM MeTojaM Oojiee BCero mokaszaHa (UKcalus KyCOUYKOB B XPOMO-
CYJIEMOBBIX JKUIKOCTSAX (kuakocTh lleHkepa u 1eHkep-popmon mo XemwmH WiH
MakcumoBy). MoXHO MOJIB30BaThes Takke GopmanmnHoM. Bripouem, hopmanun st
OPUTMHAJIBHOTO MeToja Mayuiopu Mo CpaBHEHUIO C JAPYIUMHU (PUKCATOpaMu MEHEe
YAOBIICTBOPUTEIIEH MW TIOTOMY IIOCJIE HEro JKEJATEeJbHO JOIOJIHUTEIBHOE
XPOMHPOBAHUE CPE30B € MOCIEAYIOUIUM MPOMBIBAHUEM B BOJOIIPOBOIHON BOJIE.

JI71st OKpacku IpH BCEX BBIIIEYKA3aHHBIX METOJIaX MPUTOIHBI JIFOObIE CPE3bl, HO

nyuiie — napaduaoBbie. Cpe3bl 4eM TOHBIIE, TEM JyYIIIe.



[Ipexxne yem mepelTH K M3JI0KEHUI0 TEXHUKH OKPACKHU 10 TOMY WU MHOMY
croco0y, cleayeT YTOYHUTH HEKOTOPhIE MOMEHTHI, CBSI3aHHBIC C IMPUMEHECHUEM
OCHOBHOTO KpACSAIIETO BEIIECTBA, @ HIMEHHO — aHWJIMHOBOTO CHHETO.

AHunuHOBBIN cuHUK (Anilinblau)—deHunpo3aHmivE — HE pacTBOpuMas B
BOJIC MW pacTBOpUMas B CIOUPTE AaHWIMHOBAsS Kpacka CHHEro IBeTa. B
MUKPOCKOITMYECKOW TEXHUKE TPUMEHSIOTCSA, TJIaBHBIM 00pa3oM, IMpemapaThl
AHWJIMHOBOTO CHHETO, PACTBOPHUMEBIE HE B CIHUPTE, a B BOJE, MOTYYAIOIIHECS MTyTeM
Cynb(pypupoBaHUs €ro M TOCTYIAWIIMEe B JA0OpPaTOpUU B BHJE COJIEH HATpWS,
aMMOHMSI WJIU KaJbIus Mo pa3nuyHbiMu HauMmeHoBaHusamu (Alkaliblau, Wasserblau,
Methylblau, Chinablau, Bleu de Lyon). PacTBopumble B BOJA€ mpemnaparsl
AHWIMHOBOTO CHHEro B KOMOMHAIIMM C KHUCIBIM (YKCHHOM M  OpaHKeM

HCIIOJIb3YIOTCS B Pa3IUYHBIX MOIU(PHUKAIUAX OKpPACKU 10 Masopu.

OpuruHajabHbIi criocod MaJutopu

Memoouka oKkpacku:

1. OxpammBatot cpesbl 0,1%-HbIM BOAHBIM PACTBOPOM KHUCJIOTO (PyKCHUHA 2—
3 MUHYTBL.

2. BeicTpo crnonackuBaroT B BOJAE (JIydllle OFPaHUYUTHCS TOJBKO CIMBAaHUEM
pacTBopa pykcuHa).

3. Ilepenocar (mmst ¢ukcanuu ¢ykcuHa) B 1%-HbId BOIHBIA pPacTBOP
bochopHO-MOIMOAEHOBOM KHUCIOTHI Ha 2—5 MUHYT (MOJB3YIOTCS CTEKISHHBIMU
UTOJIKAMH).

4. DBbICTPO CIIOJIACKUBAIOT B BOJIE.

5. OkpammBaloT B CBeXENpo(UIHTPOBAHHOM  KpacsilleM  pacTBOpe

CJICTYIOIIErO COCTaBa:

AHWIMHOBBIN CUHUH (BOAOPACTBOPUMBIN Mperapar) 0,5t
Opamx G 20T
[I{aBeneBas KkucioTa (KpUCTALIIUNYECKAs) 20r
JluctunaupoBaHHas BOJia 100,0 M

DTy CMECh HarpeBaroOT 10 KATICHHUS, OXJIAKIAIOT U (QUITBTPYIOT.



[IpogomkuTenbHOCTh OKpalmmBaHusg 1—2 MuHyTHl (cieayeT wu30erartb
CUJIBHOTO MEPEKPAIIMBAHHUS ).

6. IIpomeiBaroT B Bojie 0,5-1 MUHYTY.

7. duddepenmupytor B 95° crnupTe B TeUeHHE HECKOIBKUX MHUHYT (3—5 u
0o0J1€e€), KOHTPOIUPYS MOJT MUKPOCKOIIOM, MOKa OTYETIMBO BBICTYIIST BOJOKHUCTHIC
CTPYKTYpHI (KOJJIar€HOBBIE BOJIOKHA).

8. IlpoBomaT depe3 aOCOMIOTHBIM CHOUPT, MPOCBETISIOT B KCHIOIE U
3aKJII0YaloT B Oasib3aM.

MO>XHO TO0JIb30BaThCS Ul MPOCBETIEHHUS CPE30B CKUIUIAPOM U KapOoJI-
KCHJIOJIOM.

Pe3ynomam oxkpacku: KOJUIAr€HOBBIE BOJIOKHA — TEMHO-CUHHE; sIpa,
SPUTPOLMUTHI U AIACTUYECKHE BOJIOKHA — KPACHBIE; aMUJIOW/, TMaJuH U CIU3b —
CHUHUE; MBIIICYHAsl TKaHb — OpaH)KEBas; HEBPOT-JUS H TaHIVIMO3HBIC KIETKH —
KpacHOBATO-(pHOJIETOBBIE.

Oxpacky o Maopu MOXKHO KOMOMHHUPOBATh C JIMTUEBBIM KapMHUHOM OprTa.
B takom ciywae cpe3sl BHadasie OKpammBatoT kapMuHoM (10—15 muHyT) U 3aTewm,
HE CIIOJIACKUBas B Boje, nudpepentupytor B 1%-HoM consiHokucaom coupre. [locre

ATOTO CPE3bl XOPOLIO MPOMBIBAIOT B BOJIE U MPOBOIAT OKpacKy no Masopu.

3aganue

1. IIpurotoButs 0,1% pacTBOp KHUCIOTO PyKCHHA.

2. IlpuroroButh 1%-HbIi1 BOIHBIA pacTBOpP (POCPOPHO-MOINOACHOBOM
KHUCJIOTBHI.

3. IlpuroroBuTh Kpacsumii pacTBop 1o Masiopu.

4. OxpacuTs npenapatsl 1o Maiopu.

5. 3axiouuTh mpemnapaThl B Oalib3aMm.



3AHSATHE Ne6
I'MCTOXUMHMNYECKHUE METOAUKU: BBISIBJIEHUE THK PEAKTUBOM HIN® DA,
INOJIMCAXAPHUJOB C IOMOIIBIO HINK- PEAKIIUA

HEJDb: OcBoenne merona BbisiBiIeHud JIHK peaxkrusom Iludgda u

nosiucaxapuaon ¢ nomombio HINMK- peakuun

TeopeTnyecKre BONPOCHI, MOIJIEKAIHE PACCMOTPEHHIO

1. Meronuka BeisiBierus JJIHK peaktusom [udda.

2. I'mcroxumuueckoe BeIsiBIeHUE noaucaxapuoB [INK-peakiuei.

Metoa BoisiBiienusi JIHK peakrusom Iludda

Meron mnpemnoxen mis udydenuss JJHK B simpax KIETOYHBIX SIIE€MEHTOB.
Hyxieanbnas peakuus @enbreHa B cpe3ax OCHOBAHA HA KMCIOTHOM THIPOJIM3E IIPU
temneparype 60°, korga MMeeT MECTO pPaCILICIIEHUE ITYyPUUOAE30KCUIIEHTO3HBIX
ceazedt  JIHK. brnarogapss TakoMy paclIEIUIEHHIO TOSIBISIOTCS CBOOOJHBIE
albACTUAHBIC TPYIbI, KOTOpbIE, coeauHsisick ¢ peaktuBoM Iludda, obpazyror
Kpacutenb KpacHo-(uonetoBoro 1sera. JHK nokanu3oBaHa HCKIIOUUTENHHO B
anpax u xpomocomax. O COCTOSIHUM €€ CyIAT KaK N0 MHTEHCHUBHOCTH OKPAaCKH sIpa
TaK ¥ N0 KOJMYECTBY M BEIUYMHE ONPEACISEMBIX B HEM CTPYKTyp. IIpm pe3kux
HapyweHusix B conaepxkanun JHK sapo MoxeT mnpencraBiusiTbCi pasgyThiM,
My3bIPbKOBUIHBIM.

Jlst mpoBeieHUST HYKJICaTbHOM PeaKIMi HEOOXOAUMBI CIEIYIONINE PEaKTUBHI:
HOPMAJIBHBI ~ PacTBOpP  COJIIHOW  KHUCJIOTBI Ha  JUCTWUIMPOBAHHOW  BOJE,

¢dbykcuncepuucras kuciota (peaktus lludda), cepuucras Boga (Boaa, coaepxaiias
SOy).

IIpurorosieHue pacTBOpoB.



1. Hopmanwhutii pacmeop conanoil KUciomol Ha OUCMUIIUPOSAHHOIL 600e.
B oTHOmIEHMM COJSIHOM KHCJIOTBI IIOHATHS HOPMAJbHBIM PAacTBOP M MOJISPHBIN
copnanator. Mcxoms w3 wmonekynsapHoro Beca HCI, paBHoro 36,5, nams
MIPUTOTOBJIEHUS MOJISIPHOTO pacTBOpa CIEAYET B3ATh €€ B YUCTOM BUE (0€3BOAHYIO)
B KoandecTBe 36,5 T.

N3BecTHO, YTO MaKCHMMalbHO KOHUEHTPUPOBAHHAS COJISIHAS KHCJIOTA HUMEET
yaenbHbIi Bec 1,19 u cogepxut uncroi kucnothl (1o Becy) 37,3%. CnegoBaTenbHO,
JUIA TPUTOTOBJIEHUS HOpMalibHOro (MossipHoro) pactBopa HCIl HyxHO HaiiTh, B
KaKOM KOJIMYECTBE TaKOM KPEIMKOM COJIITHON KUCIOTHI COAEPHKATCS HYKHbIE HaM 36,5

r. Pemmaem no cienyromieit opmyiie:

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

Takum oOpazom, B 97.8 T UCXOTHOM KPEMKON COJITHOW KHUCJIOTBHI COJEPIKUTCS
36,5 1 unctoi (6€3BOIHOM) KUCIIOTHI.

[TepeBons s ymobctBa 97,8 © Ha OOBEMHYIO MeEpy, MHOJIyduM 82 MIL.
CrnenoBaTenbHO, [JIs1 NPUTOTOBIEHUS HOpMaibHOro MojspHoro pactBopa HCI
HY>KHO B35Th 82 MJI KPENKOMl COJSHON KUCIOTHI yaenbHoro Beca 1,19 u nonute ee
JTUCTUIUIMPOBAHHOM 110 1 1.

2. @ykcuncepuucmasn kucnoma (peaxmue Illughgpa) 1 T pacreproro
napayKCHHa (XJIOPUCTOBOJOPOIHBINA Mapapo3aHuanH) 3anuBaoT 200 MII KHUIISIIeH
JUCTUIUTMPOBAHHOM BOJABI U PACTBOPSAIOT MPU MOCTOSHHOM MOMEIIMBAHUY B TEUCHHE
5 muHyT. 3ateM pacTtBop oxJaxnarT A0 50°, GuabTpyloT B OaHKY C MPUTEPTOH
nmpoOKkoi U 100aBisA0T 20 MJI HOPMAJIBHOIO PACTBOpa COJSHOM KUCIOTHI. PacTBop
OXJIQXKAIOT 10 25° 1 BCHINMAIOT 1 T XUMHUYECKHU YUCTOTO OUCYIb(UTA HATPUS.

[Tomy4eHHBI PACTBOP OCTABIISIIOT B TEMHOTE IMPU KOMHATHOM TEMIIEpaType Ha
CYTKH. 3a 3TO BpeMs BCieICTBUE 00pa3oBaHUs (YKCHHCEPHUCTOM KUCIOTHI OH HIIU
COBEPILIEHHO O0ECIBEYMBAETCS, WM MPUOOPETAET KENTOBaThli OTTEeHOK. KauecTBo
bykcuHa SBISIETCA pEIIAIOIIUMM JJIsi  TOJy4YeHHUs: OOECI[BEYEHHOTO pacTBOpa

(YKCUHCEPHUCTON KUCIIOTHI.



Jnsa npurotoBieHus (yKCHHCEPHUCTOW KHCIOTHI HYXKHO Opath (yKCHH,
CHeUUaIbHO JUIL 3TOr0 MpeJHa3HadyeHHbIH. [IpuMeHeHue MnpocToro OCHOBHOIO
(dbyKcHHA BEACT K HeyJauyaM, TaK KaK OH HEOJHOPOJICH M0 CBOEMY COCTaBY U COCTOMT
U3 CMECH COJITHOKHCIIBIX U YKCYCHOKHCIIBIX COJIEH pO3aHWIIMHA U Mapapo3aHUINHA,
pUYEM TJIaBHOM COCTaBHOW YACThIO €T0 SIBISIETCS COJSTHOKUCIBIA PO3aHWIMH (2 HE
napapo3aHUIIUH).

B TeMHOTE, P KOMHATHOM TEMIIEPATYypPe U B XOPOIIO 3aKYIIOPEHHOMN CKIISTHKE
peaktuB [lludda moxer coxpansTscs 10 4—6 Henenb. Ecnu kuakocTh HauMHAET
OKpalmBaThCcsi (KpacHETh), OHA CYMTAETCAd HETOAHOW K ynorpeOneHuto. Henbss
BBICTaBJISITh PACTBOP (PYKCUHCEPHUCTOM KHUCIOTHI HA COJHIE, KOO B 3TOM Cllydyae OH
obicTpo (B TeueHue 15—30 MUHYT) OKpaIluBaeTCsi B PO30BbBIN IBET.

3. Ceprucmasn 6ooa. bepyt 200 Mi1 TUCTHILTHPOBAHHOM BOJIBI, MprOaBisitoT 10
Mi 10%-nHoro pactBopa Oucynbdputa HaTpuss U 10 MI HOPMAaJILHOTO pacTBOpa
coystHOM KucnoThl. CepHHCTass BoAa KaXIblii pa3 TOTOBUTCA CBEXas W JOJDKHA
o0JaaTh XapaKTEPHBIM 3aMIaXOM.

Peakmust BoisiBienust JIHK oObI4HO mpoBOAMTCS Ha TOHKHX MapaduHOBBIX
cpe3ax, HO MOXKHO MOJIb30BAThCS TAK)KE 3aMOPOKEHHBIMU U AK€ LEJUIOMAMHOBBIMU
cpe3aMu; MpUKIenBaTh Ux Heobs3aTenbHO. [lapaduHoBEIE cpe3bl BHAUasE, MO 00IMIUM
mpaBujaM, OCBOOOXTAIOT OT mapaduHa, 3aMOPOXKEHHBIE — TPEABAPUTEIHHO
BBIZICp)KMBatOT 24 daca B 95° cmupTe IS yOajeHWsS JIMIIOWTHOTO aybJIeTuia
(rutazmanst). [lapaguHOBBIE U 1IETUIOMAMHOBBIE CPE3bI B TAKOW CITIUPTOBOM 00pabOTKe
HE HYXJ1atoTcs. Jlo mpoBeieHns peakiy cpe3bl MPOMBIBAIOTCS B JUCTUILIMPOBAHHOM
BOJI€.

Matepuan ¢ukcupyroT B xunkoctu Kapnya, Ileakepa, XxpoMo-(GpopMamTuHOBBIX
cmecsx (Pero, Opta, nenkep-gopmon), 10—15%-HoM pacTBOpe HEUTpaIBHOTO
dhopMaiHa U JPYTHX KUIKOCTSX.

KauectBo (ukcannu mumeer OOJBIIOE 3HAYEHHUE [JIsI PE3YJIbTaTOB OKPACKH.
Paznuunbie ¢ukcatopsl narT Hawidydinyo peakuuto Ha JJHK npu onpenenennbix
CpOKax THUAPOJW3a, YCTAHABIMBAEMBIX ONBITHBIM IYTEM; THUJPOJHU3 CBEPX
ONPENEIICHHOTO BPEMEHHM BEIET K CHWKEHHUIO PEAKIMHU BIUIOTH IO MOJIHOTO €€

HMCUYE3HOBEHHUsI, 4YTO CBsA3aHO ¢ mnoreper Tkawamu JHK wu ee xumumyeckum



pacmieruienneM. OnTUManbHas MPOIODKUTEIBHOCTh THAPOJIN3a MPU YIOTPEOICHUH
xuakocteit [leakepa, Kapraya u nenkep-dopmona cocraBiser 4—5— 8 MUHYT, IS
15%-noro ¢opmanuHa u xuaKoctd Pero 6—15mMunyT.

Memoouka npogedenus peakuyuu.

Peakuus npoBoautes B 2 3rana:

1) rugposus u 2) okpacka yKCUMHCEPHUCTON KUCIOTOM.

T'uoponusz. Ha acOecTOBYIO CETKY CTaBAT YKPEIUICHHBIA Ha CIEIUATBLHOM
IITaTUBE XUMHWYECKUM CTAKaHYMK €MKOCThi0 OKojo 100— 150 M, B KOTOpBIA
HAJIMBAIOT HOPMAaJIbHBIA PACTBOP COJITHOM KHUCJIOTHIL. B CTakaHUMK CTaBSAT HECKOJIBKO
MPEMETHBIX CTEKOJ C HAKJICCHHbIMU Ha HUX (OEJIKOM C TJHUILEPUHOM) Cpe3amu,
OJTHOBPEMEHHO OITYCKalOT B HETO U TEPMOMETP, KOTOPBIN YKPEIUISETCS HA IITATHUBE.
Harpesaror crakaHuuk Ha cniupToBKEe 10 60° M MOANEPKUBAIOT 3Ty TEMIEPATYpPy B
TeueHue 3 — 5 —8 MUHYT.

YpoBEHb COJSHOM KHUCIOTHI B CTAKAHYMKE OTMEYAIOT CHApPYKU BOCKOBBIM
KapaHaalioM JJisl TOTO, 4YTOObl UMETh BO3MOKHOCTh BPEMSI OT BPEMEHU MOMOJIHSITh
MCIIAPUBIIYIOCS BOJY.

Jns mosiydeHus XOpOIIUX Pe3yJbTaTOB BHAYalle HAI0 OTpPadOTaTh TEXHHUKY
MOJ/JIEp KaHusl TEMIEPaTyphl Ma YKa3aHHOM YPOBHE C JOMYCTUMBIMHU KOJICOAHUSMU
Temriepatypbl B mpenenax 1—2° (ot 59 go 61°). Ilpomie BecTu 3Ty peakiuio Ha
BOJIIHOW OaHe WJIM elle Jydllie U TepMOCTaTe, yCTaHOBJIEHHOM Ha 60°, B XOpoIIo
3aKpPBITOM CTaKaHYHKE.

[lo ucreuennun 3-5-8§ MHUHYT, JJIs TNPEKpalleHUsT THUIPOJIM3a, IpernapaThl
BBIHUMAIOT M3 CTaKaHYMKa, OIYCKAIOT B XOJIOAHYIO BOJY M 3aTeM OBICTPO
OMOJIACKUBAIOT B XOJIOJJTHOM HOPMAJIbHOM PAacCTBOPE COJISTHOM KUCIOTHI.

Okpacka.

1. TlomemaroT cpe3bl B 3aKPBITBIA COCyll C (YKCHHCEPHUCTOW KHUCIOTOU

(peaxtuB [udda) ra 1—2 gaca. OxpammvBanue BeayT B TeMHOTe!!!

2. TmwarenbHO NPOMBIBAIOT B 3 MOPLHUSIX CEPHUCTOM BOJBI (HATUTOH B
CTaKaHYMKH, PUKPBIThIE KPBIIKAMH) MO 2 MUHYTHI B Kaxao0u nopuuu. [Ipenapats
IPOBOJAT B OJHOM W TOHM e MOCIIeNOBAaTEIbHOCTH M, TaKUM 0O0pa3oM, NEpPBBIN

CTaKaH4YMK MPUHUMAET OOJIbIIE BCEr0 (PYKCUHCEPHUCTON KUCIOTHI.



3. TIpoMbIBalOT B TUCTWIUTMPOBAHHON Bojie 5S—10 muH.

4. TlpoBomsaT yepe3 CUpPTHI, KCHUIIOJI, OaTb3aMm.

Pe3ynvmam okpawueanus. sICPHOE BEIIECTBO OKpAIIMBACTCS B KpacHO-
(buOoIeTOBBIN 1IBET.

Jlns1 GoJbIliel YBEPEHHOCTH B pe3yJibTaTaX PEaKIUM JKEJIaTeIbHO CTaBUTh KOH-
TPOJIBHBIM OMBIT, KOTOPBIH COCTOUT B TOM, YTO OJWH W3 CPE30B, HE IOJBepras
TUAPOSN3Y, IOCTE€ KPAaTKOBPEMEHHOTO MpPeObIBaHUA B XOJOJHOM HOPMajJbHOM
pacTBOpe COJISTHOM KHCIIOTHI TTOMEIIAIOT B PACTBOP (PYKCHHCEPHHUCTOM KHUCIIOTHI (Ha

1—2 yaca). SlnepHoe BEIIECTBO B ’TOM CIIydae OCTAETCSI HEOKPAIICHHBIM.

3aganue
1 [IpuroToBUTH PacCTBOPHI AJIsI OKPACKH MPENAPaTOB.
2. OxkpacuTh npenaparsl.

BrisiBiieHHe nostucaxapuaoB ¢ noMomb0 peakuuu Hlug¢-nepiioaHon KucaoTel
(IHUK— PAS-peakuus).

C noMompbr 3TOM  peakuMW  MOTYT  BBISBIATHCS  TJIHMKOTEH,
MYKOIIPOTEUABI, TIUKONPOTEUAbl U TIUKOJUIKUAB. B pe3ynpraTre OKUCIECHUS B
Iepruoaare BO3HUKAIOT AJIbIAECTUIHBIC TPYIIIBI, KOTOPHIE CBA3BIBAIOTCA C PEAKTUBOM
Mudda u garoT TUIOBO-KpacHOE OKpalmBaHue. MaTepuan MOXHO (PUKCHPOBAThH B
cnupte, popmanune, no JIwimm u B Apyrux (ukcaropax.

IIpuroroBjieHue pado4ux pacTBOpoOB.

PactBOpbI nepitofaToB rOTOBAT HA AUCTWIIMPOBAaHHOM BoAe. [ns atoro B 100
MJI BOJIbI PacTBOPSAIOT | T mepiioaTta Kaius Uiy 2,5 T nepilogata HaTpusl.

C npurortoBnenuem peaktuBa llludda Bbr yxe BcTpedanuch Ha MPOLLIOM
3anstuu nipu BbisiBiieHun JIHK peaktuBom I[ludda. Huxe npuBenena mnpomnuch
npuroTtoBieHus: peaktusa [udda mo Tumosu, koTopas UMeET HEKOTOPHIE OTINYUS

OT paHee NPUBEAEHHON MPOMUCH.

1. PeaktuB Illudda no npomucu ne Tomaszu: 1 T OCHOBHOro (PyKCHHA
THIATEJIBHO Tepemelnath B gapdopoBoil crynke u pacTBopuTh B 200 Myl KUTAIIEH
JUCTWJUTMPOBAHHOM BOJIbI, 5 MHMHYT BCTpPSAXMBaTh W OXJaauTh ToyHO 10 50°C.

[IpodunsrpoBats. K dunsrpary ngob6asuts 20 M 1 H. pacTBOpa COJIIHON KHUCIOTHI.



PactBop oxmaaute g0 25°C u mpubaButh Kk Hemy | r mertaOucynbpura HATpUs
(xammst) - Na2S20s. PactBop octaButh B TeueHue 14-24 4. [Tocne storo 100aBuTh 2 T
aKTUBUPOBAHHOTO yris, | MHMHYTY BCcTpsAxuBaTh. IIpodunbTpoBaTh. XpaHUTH B
xononuinbHuke npu 0 - +4°C. Ilepex wucronb30BaHUEM paCTBOP JOJDKEH HMETH
KOMHATHYIO TEMIIEpaTypy.

2. Cepuucras Boga: bepyr 200 Ma TUCTUIUITMPOBAHHOM BOJIbI, TprOaBIsitoT 10

mi 10%-Horo pactBopa Oucynbpura HaTpusa U 10 MJI HOpPMaNBHOTO pPacTBOpPA
coystHOM KucnoThl. CepHHCTass BOoAa KaXIblii pa3 TOTOBUTCA CBEXas M JOJDKHA
00J1a/1aTh XapaKTEPHBIM 3aIMIaXOM.
[Tocne okuciieHus B nepiogate cpe3bl HEOOXOAUMO TIIATEIHLHO MPOMBIThH

B JIUCTWUJIMPOBAHHOW BOJE, YTOObI Ha HUX HE OBUI0O KOPUYHEBOTO OCaJKa.
OxpammBanue OOBIYHO MPOBOAST B CTAaKaHUYMKAX C MPUTEPTOM NPOOKOH u
o0epHyThIX yepHOU Oymaroii. [Tocie padotsl peaktus [lludda crexyer mocraButh B
XOJIOJUIBHUK.
Memoouka npoeedenus peakuyuu.

JlenapauHUPOBaHHBIE CPE3bI UEPE3 PSAJ CIIUPTOB TOBOJSAT 10 BOJIBI.

Ilepenocar B nepitonat Hatpust WM Kanus Ha 20-30 MUAHYT.

TmaresbHO NPOMBIBAIOT B TUCTUILIIMPOBAHHOU BOJE.

[Tomemator Ha 10-15 munyT B peaktuB [udda.

OnoyackuBalT B TPEX MOPUHUAX CEPHUCTON BOABI.

[IpoMBIBaIOT B IUCTUIUIMPOBAHHOU BOJE.

N o o~ W DN

O06e3B0KMBAIOT, MPOCBETIISIOT U 3aKJIFOYAIOT B Oalib3aM.

Pesynomam  okpawueanun: 1IINK -  nonoxurtenbHble  BEIIECTBA
OKpAIIMBAKOTCS B  KPAaCHbIM LBET pPa3IMYHbIX OTTEHKOB. HelTtpanbHbie
MYKOTIOJIUCaXapuibl OBbIBAIOT OOBIYHO MYypPHypPHO-KpacHbIE, TJIUKOTeH - OoJjee

TEMHBIN.

Moauduxamus meroaquku nposeaenus HHIMK— PAS-peakuuu

1. JlemapaduaupoBaHHBIE CPE3bI YEPE3 PSII CIUPTOB JOBOAST 10 BOJBI.



2. Oxucnenne B 0,5% pactBope iHoaHoW Kucnotel 3-SmuH. (500Mmr.
HoxgHoit kucioTel Ha 100Mil. qucTUITUpOBAaHHOM BOJbI). OKHCIEHUE
MPOBOJISAT B TEMHOTE!

3. TmaTenpbHO MPOMBIBAIOT B AUCTHILTUPOBaHHOU Bojie 10MuH (3 cMeHBI

BOJIbI).

[Momemator Ha 10-15 munyT B peaktus lludda (B Temuore!).

OnoJiacKMBaKOT B TPEX MOPLUAX BOJIOIPOBOJHOMN BOJIBI.

[TogkpalmBaroT B reMaTOKCUIIMHE.

[IpoMBIBaOT B BOJIONPOBOIHOM BOJE.

© N o g b»

O06€e3B0OXKMBAIOT, MPOCBETIISAIOT U 3aKJII0YAIOT B OaJib3aM.

3ananue

1. ITpuroroButh pactBOpsI i1 MoguduiupoBanHoii WK - peakiuu.

2. Oxpacutsb cpesbl ¢ momolsio UK — peakiun (Moaudukarus).

3AHSATHUE Ne7
METO/UKHA ITOJYYEHUA U NCCIIEAOBAHUA HUTOJOI'MYECKHUX

IHPEITAPATOB

HEJIb: cdopmupoBars mnpeacTaBjeHHe O MeTOAAX MNOJYYeHUS U

HCCJICIOBAHUSA HNUTOJOIMIECCKOIo MaTepuaJia.

Teopernueckue BONPOCHI A 00CYKICHUSA HA 3aHATHH

1. OOBeKTBl  WCCIENOBAHUA  IUTOJIOTHH.  OJTambl  ITUTOJOTUYECKOTO
HCCIIEIOBAHUS.

2. Bunel uccnegyemoro marepuana. CrnocoObl MOJy4YeHHs Marepuana Juis
LHUTOJIOTUYECKOTO UCCIEAOBAHMUS.

3. IlpurotoBneHue CTEKON AJid MOJIYYEeHHs Ma3KoB. MapkupoBKa CTEKOI U
¢bnakoHoB ¢ matepuanoMm. DuKcanusi TUTOJIOTMYECKHX Ma3KoB. DHUKCATOpPBI, HX

COCTaB, BpeMsi (PpHKCAIIH.



4. MeTo/bl OKpAIIMBAHMS [IUTOJOTMYECKHUX IPENAPATOB.
5. OueHka UWTOJOTMYECKON KapTHHbL. ATUOU3M KiIeToK. IIpu3Haku
3JI0KAYECTBEHHOCTH KJIETOK.

3HAYMMOCTD HSaneMOﬁ TCMBI

[{uTonoruyeckoe uccienoBaHrue (KIMHUYECKAsT IUTOJIOTHS) SIBJISETCS OJHUM
U3 OCHOBHBIX METOJOB MOP(OJOTMYECKOr0 aHajn3a KJIETOYHOTO M HEKJIETOYHOIO
ouonornueckoro marepuaia. OHO COCTOWT B Ka4yeCTBEHHON W KOJIMYECTBCHHOU
OLIEHKE XapaKTEPUCTHUK MOP(}OIOrHUecKoil CTPYKTYphl KIIETOUHBIX 3JEMEHTOB B
LUTOJIOTUYECKOM Ipenapare (Ma3Ke) ¢ IEeJIbI0 YCTAaHOBJIEHUSI IMArHO3a Pa3IMYHbIX
3a001€eBaHUM - J1OOPOKAYECTBEHHOW WJIM  3JIOKAYECTBEHHOM  OMyXOId H
HEOIYXO0JIEBBIX MOPAKECHUMN.

Ha coBpeMeHHOM »Jrane pa3BUTHA KIMHUYECKAs LHUTOJOTHS HCHOJb3YET
JOCTUKEHHUSI  HMOPHOJIOTUH, TEOPETHUYECKOM  LIUTOJIOTUH, HOPMajbHOW U
IIATOJIOTMYECKOW THMCTOJOTMH, OHKOJOTMM M JAPYTHX JIHUCLHUILNIMH M UMEET CBOEH
LEJIBI0 PACTIO3HAHKUE MATOJIOTMYECKHUX MTPOLIECCOB.

HuTtosornyeckas JMArHOCTHMKA IpUMeHsieTcsi: 1) B OHKOJIOTMHM JUIS
pacno3HaBaHMsl 3JI0KAYECTBEHHBIX M JOOPOKAYECTBEHHBIX OMYXOJIEH; P MAaCCOBBIX
Npo(UIAKTUYECKMX OCMOTpPax C ILENbI0 BBISIBICHUS PAaHHUX CTaJAUH OIyXOJEBOTO
mpouecca M OPeapakoBbIX — 3a0o0jieBaHUN; Tpu  HAOMIOAEHUM 32  XOIOM
MPOTUBOOIYXOJIEBOTO JICYEHUS; 2) B F'€MATOJIOTUH JIJISl TUarHOCTUKHU 3a00JIEBaHUN U
OlleHKH 3((PEeKTUBHOCTH UX Je4eHus; 3) B THHEKOJOTMM — Kak C IIeJIbIo
JUArHOCTUKM  OHKOJIOTMYECKUX  3a00JIeBaHWM, TaKk H Uil OMNpEeAeNICHUS
0epeMEHHOCTH, TOPMOHAJIBHBIX HApyIIEHUH | T.1.; 4) a7 pacno3HaBaHUS MHOTHX
3a00JIeBaHUN OPraHOB JbIXaHUS, MUIIEBAPEHUsI, MOUEBBIICICHUS, HEPBHON CUCTEMBI
U T.J. Y OLICHKU PE3YJIbTATOB UX JICUYEHUS.

OCHOBHBIM HamNpaBJIeCHHEM KJIMHUYECKOW LHUTOJIOTHMHU SIBJISAETCH, Mpexae

BCEro, PaHHss1 M CBOeBPeMeHHAasi JUATHOCTHKA HOBOOOPa30BaHUIA.
KadecTBO MoAroToBKHM 00pa3ioB OMOIOTHYECKUX MATEPUAIOB ISl IUTOJIOTHUECKUX
HCCIIEA0BAHUN perinamMeHTupyercs MeToqu4ecKUMy yKa3aHUsIMU, YTBEPKAEHHBIMU 3aM. MUHHUCTpa

3npaBooxpanenus PO (IIpunoxenue 1).



[IpuroToBICHNE IIUTOJOTHYSCKOrO IIperapara

1. IToaroroBka NnpeaAMETHBIX CTEKO0JI AJIsl HUTOJOTH4eCKOro UCCaeJ0BAHUS.

Crekna Juiss TPUTOTOBJICHUS ILMTOJOTMUYECKHUX IIPENapaToB JOJKHBI OBITH
YUCThIE, 00€3KUPEHHBIE U CyXHE.

1. Crexia TIIATENBHO MPOMBIBAIOT IIETKOW B TEIUIOM MBUIBHOW (WJIA C
MOIOIIIUM CPEJICTBOM) BOJIE.

2. OCHOBATENBHO MPOMBIBAIOT B POTOYHOM TEIION BOJIE.

3. 3arem kunstar 1—2 yaca B Boge ¢ noOaBieHueMm coiabl (2—3%) umm
MOIOILETO CPEICTBA.

4. Ilocne XOpOLIO OMOJIACKMBAIOT B YMCTOM TOPSMEN BOJAE W NPOMBIBAIOT B
nporouyHoi (1—2 yaca).

OOpaboTaHHblE U TPOMBITBIE B BOJE CTEKJIa MPOTUPAIOT MATKOH TPAIKOH,
JiepKa CTeKa 3a Kpasi, 1 XpaHsaT B cmecu Hukudoposa (paBHble yactu 96° cnupra u
s¢upa). Ilo Mmepe HaOOHOCTH NMUHLETOM H3BJIEKAIOT cTeksa U3 cmecu Hukudopona
Y IPOTUPAIOT CyXou Tpsnkoil. OOpaboTaHHBIE TAKUM OOpPa3OM CTEKJIa MOTYT OBITh
VCITOJIB30BAHBbI JIJIsl IPUTOTOBJICHHS LIUTOJIOTUYECKUX NPENAPATOB.

s nDOGQOQHM}Z uumoxumudecKux ucciedo6anuli O9eHb XOpomuce pe3ylibTaThbl

naeT 00paboTKa MPEIMETHBIX CTEKOJ U APYTHX CTEKJISHHBIX MPEIMETOB B XPOMOBOLL
cmecu CIIETYIOIIET0 COCTaBA!

JIByxpoMoBOKHUCIbIA Kanui (Ouxpomar kamusi) — 100 1; Bojga ropsuas —
1000 mut; HEOUMIIEHHAs cepHas kuciaora — 100 it

U1l IpUTOTOBJICHUS XPOMOBOM CMECH PACTBOPSIFOT B TOpAYEHd  BOJIE

JIBYXPOMOBOKHCIIBIN KaJuM, 3aTeM OXJIAKJAIOT PacTBOP M IMOCIE ATOTO J00aBISIOT
CepHYI0 KHUCIOTy. KHCIOTYy JBIOT OCTOPOKHO (0053aT€bHO B BHITSKHOM MIKady),
IIPH 3TOM CMECh BEChbMa CHJIBHO HArpeBaeTCs W MPHOOPETAaeT TEMHO-KOPHUYHEBBIN
nBeT. B 3TOM cocTaBe mpeaMeTHbIe CTEKJIa W JAPYIyK CTEKISIHHYIO TOCYIy
BBIJICPKUBAIOT 2—3 JHS, a MOCJIE IPOMBIBAIOT B MPOTOYHOM BOJIe B TeUeHHEe 1—2
4acoB.

Ha xopoiio 006e3kHupeHHOM MpeAMETHOM CTEKJIe BOJa JOJKHA PaCTeKaThCs

TOHKHM CJIOEM, a HC CO6I/IpaTBC$I B KaIlJIH.

2. TloayyeHue HUTOJOTNYECKOT0 Ma3Ka.



[TonyuyeHHOE KOJMYECTBO Marepualia HE BCErja ONpPEeAesisieT BO3MOXKHOCTH
JMAarHOCTUKH, MHOTJIAa OYEHb MaJo€ KOJMYECTBO MaTepualia SIBISETCA 10CTaTOYHBIM
JUTSI TIOCTAHOBKM Juarto3a. Hanuuue OOJBIIOro KOJMYECTBA KPOBU YACTO SIBIISETCA
nomexoi. Ilpu e€ Hammuum Ma3ku HEOOXOAMMO JENaTh KaK MOYKHO CKOpee, MHaye
HACTyIaeT CBEPThIBAHUE U U3 CBEPHYBUIETOCS CTYCTKAa OUYE€Hb TPYIHO CHENIATh MA3KH
Y IIPOBECTHU UCCIIEIOBAHHUE.

Martepuran HaHOCST Ha CTEKJIO U OYEHb aKKYpaTHO JIENIal0T Ma3KH, T. K. KJIETKH
OYEHb PAaHHUMBbI, a HAJIMYUE OOJIBIIOTO KOJUYECTBA PA3PYyIICHHBIX KIETOK MEIIaeT
IIPAaBUJIBHOW THArHOCTHKE.

Illpasunvho npucomo@ieHHvili. MA30K U3 HOPMANbHOU UIU NAMOA02UYECKOU
U3BMEHEHHOU MKAHU 00JIJCEeH 0mMEeduamyb C1e0yIOUUM YCI0BUIM.

o Ma3ok nomkeH HaUYMHATHCS Ha 1 CM OT Y3KOro Kpasi mpeJAMETHOIO CTeKIa U
3aKaHUYMBATHCS MIPUMEPHO B 1,5 ¢M OT Apyroro kpas npeaMETHOrO CTEKJIa; Ma30K He
JOJDKEH JTOCTUTaTh JUIMHHOTO Kpasl CTEKJIA, MEXIYy Ma3KoM M KpaeM IMPEeIMETHOrO
CTEKJIa JOJKHO OCTaBaThCs paccTosiHue npuMepHo 0,3 cm.

o Xopomuii Ma30K JOJKEH OBITh MaKCUMaJIbHO TOHKHM (MaKCHMAaJbHO
NpUOMMKAIOMUMCS K OJHOCJIOMHOMY),  paBHOMEPHOM  TONIIUHBI  (HE
BOJTHOOOPA3HBIM) Ha BCEM MPOTSHKCHHH.

o Ma3ok M3 ocajika JKHIKOTO maTepuana (AKUIKOCTb U3 CEPO3HOM MOJOCTH,
CMBIB W3 Pa3JIMYHBIX OPTraHOB, COAEPKUMOE KHUCTO3HOM MOJIOCTH W T.M.) JOJDKEH
3aKaHUYMBAThCAd Yy OJHOTO M3 Y3KHMX Kpa€B NPEAMETHOTO CTEKJIa B BHUJIE CIEMa,
OCTAaBJIEHHOI'O KaK ObI TOHKOW IIETKOM.

o KneTkn B Ma3ke OJDKHBI OBITH PAaBHOMEPHO paclpesefieHbl, BCE Y4aCTKU
Ma3Ka JOJKHBI XOPOILIO MPOCMATPUBATBHCS U HE COAEPIKATH «TOJICTHIE YUYaCTKW»,
CoJIepiKalllie HerpocMaTpuBaemMble (IJI0OXO MPOCMATPUBAEMBIE) CKOIUICHUS WM
KOMILIEKCHI KJIETOK.

H3 cuokux nynKmamoe Ma3ku TOTOBST MOAOOHO Ma3KaM KpOBH, €CIU
NOJIy4YEHHasl Macca IUIOTHas WM KOMKOBAaras, TO IIOMHMO Ma3KOB MOXHO
MIPUTOTOBUTH U OTIEYATKU HA CTEKJIE.

Memoo omneuamkoe umeem onpeoesieHHble nPeuMyuiecmeda.

U BO-HepBBIX, KJICTKH IMOABCPIrar0oTCA 1ropa3ao MCHbIICMY TPaBMAaTU3MY.



o BO-BTOpBIX, €CTh BO3MOXHOCTb PACHOJIOKEHUS KIETOK ILJJaCTaMH, YTO
MIOMOTraeT TMpU ONUCAHUM IIUTOJIOTMYECKOTO TIpenapara XapakTepu3oBaTh W
COOTHOIIIEHHUE KJIETOK MEXKy COOOM.

o B-Tpetpux, ecnm marepman GoraT KpOBBIO, €r0 HEOOXOIUMO HAHECTH Ha
CTEKJIO ¥ TOTJIa BBIOUpATh OTTyAa "OeJeHbKHEe KPYITUHKU'" U UMU JieJaTh Ma3KH.

MeTtoa OTIIEYaTKOB MPUMEHUM MPU UCIOJIB30BAHUM IIUTOJIOTUYECKOTO METOAA
BO BpeMsl OIEPAllMOHHOIO BMEIIATEIhCTBA, & TaK € MOJYYEHUH OUONCHUU. DTOT
METOJT MOXET OBITh MCIOJIb30BaH, KaK CaMOCTOSTEIbHO, TaK M MapaljieIbHO C
TUCTOJIOTUYECKUM aHadu30M. B »TuX ciy4asx MOMHUMO MyHKIUHA MPOBOAST
MOJIYYEHHE OTMEYATKOB C YJAJCHHBIX WM OOHaXXEHHBIX OPraHOB, C IMOMOIIBIO
MIPUKOCHOBEHHUS CTEKJa MPEIMETHOIO K HCCIeAyeMOM TKaHM. Tak e MOKHO
TOTOBUTH IpenapaThl Npy MOJyYCeHUU MaTepralia MeTOJI0M COCKoOa.

Kuokocmu, nonyuennvie npu nyHkyuu, TyT XK€ LHEHTPpUPYTUPYIOT, Jajee
CIIMBAIOT BEPXHUM CJIOW M3 LIEHTPpU(PYTHU, a M3 OcajiKa JeIaloT Ma3Kd, KOTOpbIE U
MOABEPraloT  IUTOJOTMYECKOMY  HCCIEIOBaHMIO. B HEKOTOphIX  cliydasx
MIPUTOTOBJICHHBIE TIperapaTbl MOXHO IPOCMOTPETh MOJ MHUKPOCKOIIOM, OJHAKO
JMAarHOCTUKY TMAaTOJIOTMM HEOOXOJWMO TMPOBOJUTH TOJBKO IO OKpalleHHOMY
npemnapary.

s ougpghepenyuanvhoit.  OuacnHocmuKky UCTIONB3YIOT — ITUTOXUMHUYCCKHUE
METOIUKHU. UTOOBI YCTAaHOBUTH XapaKTep CEKPEIUH U MEXKYTOUYHOrO BEIECTBA,
UCTIONB3YIOT OKPAacKh, MPUMEHSEMbIE B TUCTOJOTUM (MYKapMHUH [Jis BBISIBICHUS
CJIN3H, OKpacKa MUKPOPYKCUHOM JIJIs1 BBISBJIICHUS KOJIJIareHa, OCTEOU1a).

Ecnau Marepuana 10cTaTo4HO, KJIETKH COXPAHEHHBIC, XOPOIIO MPUTOTOBIICH U
OKpaIlleH TpernapaT, JaeTcs 3aKJIIOUYEHHE O THUCTOJIOTMYeCKou (opMe ¢ ykazaHueM
creneHu  auddepeHIupoBky  (HU3KoaupPepeHunpoBaHHas  aJeHOKapIIMHOMA,
IJIOCKOKJIETOYHBIN OpOroBeBarolMid pak). B Tex ciywasx, koraa marepuanl M
LIUATOJIOTUYECKAsE KAapTHHA HEJOCTaTOYHO yOeauTelabHa ISl  YCTAHOBIICHHS
KOHKPETHOIO JIMarHo3a, JaeTcsi OINKMCAaHWE Ipernapara, OTACJIbHBIX KIETOUHBIX
AJIEMEHTOB U, PU BO3MOKHOCTH, UX OLICHKA.

HeoOGxonumoi MpeanochuIkoN ISl TOYHOM OLIEHKU MOP(HOIOTHUUECKUX

OCOOEHHOCTEH KJIETOK B MasKe SBIIICTCS IMpaBUJIBHO CHGH&HHBIﬁ, Ka4Y€CTBCHHO



(buKCUPOBAHHBIHN, XOPOIIO OKPAIIEHHBIH U METOA0JIOTHUECKH KOPPEKTHO U3YUCHHBIN
Ma30K, MOCTYMAOUMKA B J1a0OPaTOPUIO B COMPOBOXKIECHUHU HEOOXOIUMBIX KIMHUKO-
MHCTPYMEHTAJIBHBIX M AHAMHECTHYECKUX JAHHBIX. HEBBINOJHEHHE 3THX YCIOBUMN
BEJIET K HEMPABWIBHOMY PACIPEACIICHUIO KJIETOK TKAHU, HETIOJTHOMY BBISBICHUIO UX
MOp(OJIOTUYECKUX  OCOOEHHOCTEH, «IPOMYCKY»  BaXKHOHM  JIMarHOCTHYECKOMN
UHpOpMAllMd HA MPEIMETHOM CTEKJI€ WJIM OTCYTCTBUIO KOPPUTHPYIOIIEH
KIMHUYECKOW MH(OpMALUU U, TEM CaMbIM, K OIIMOOYHON OIEHKE HUTOIOTUYECKON
KapTUHBI, @ 3HAYUT K HENOJHOLIEHHOMY WJIM OLIMOOYHOro auarHosy. Eciam maszku
ObLIM TNPUTOTOBJIEHBI BHE JAa0OpPaTOpUM, TO B COOTBETCTBUM C TEMH K€
TpeOOBaHUSIMU OLEHUBAETCS UX Makpockonudyeckuid Buj. CoTpyaHUKH J1abOpaTOpUH
JIOJDKHBI  TIOCTOSIHHO ~ 00y4aTh  NpEACTaBUTENEH  KIMHUYECKUX  OTAEICHHI,

YYacCTBYIOIIUX B IIPUTOTOBJIEHUU Ma3KOB.
3. duxkcanus Ma3ka.

@ukcauus  Ma3ka  [POBOJAMUTCS B  COOTBETCTBUM C  METOIUKOM,
OOyCJIOBJICHHON OMOJIOTHYECKUM MAaTepUajoM, B3SATHEM A  LUTOJOTUYECKOTO
ucciaenoBanus ( BJIAYKHAS bukcanus OMOJIOTUYECKOTO
MaTepuaja WM MOJACYIIMBaHME €ro Ha Bo3ayxe). llpu BrnaxHoW ¢ukcauuu
INPUTOTOBJICHHBIH Ma30K [MOMEIIaeTcss B (DUKCUPYIOIIYIO JKMJIKOCTh, 3aTeM
nojcyumMBaeM Ha Bo3ayxe. Hemocratounas ¢ukcanusi Ma3ka BeleT K
HEKa4Ye€CTBEHHOMY OKpPAIIMBaHUIO KJIETOK.

1. [IpaBunbpHas ¢ukcauss ma3zka O0yCIOBIMBAET CTOMKOCTb KIIETOK IO
OTHOUIEHUIO K COJIepKallleiicss B Kpackax BOJE, KOTOpas B He(PUKCHPOBAHHOM
Ma3Ke M3MEHSeT CTPOEHUE KIETOYHbIX OJyeMeHTOB. Ilpu ¢ukcanum wma3zka
MPOUCXOJUT KOAryysinusi Oejka, B pe3yJbTaTe Yero KIETKW MNPUKPEIUISIOTCS K
MIPEAMETHOMY CTEKIY;

2. [Tpu pukcanum UTOIOTMUECKUX MPENapaToB JOJKHBI MCIOJIB30BATHCS
(uKcaTOpbl: METUJIOBBIA CHHUPT, STUJIOBBIA cnupT, cMech Hukudoposa, ¢ukcarop
Maii- ['pronBanbaa, gukcatop Jleimana, arieToH (1715 IMMYHHOLIUTOXUMHUU ).

Ecnmu 310 crnenuanbHO HE OrOBOPEHO METOIMKOW, TO, Kak IIpaBuilo,

(UKCUpPYIOT BBICYIIEHHbIE Ma3kd. JlydmmM @ukcatopoM sl IUTOJIOTHYECKHX



IpenapaToB sBiAeTCsA mMemarnon. B mertaHone Quxcanuio OpoBOAAT OT TpeX [0
JECSATU MUHYT.

Kpome toro, s pukcammm MoKeT ObITh HCTIOJIB30BaH amuioswiti cnupm 100°.
Bpewms ¢ukcanuu cocrapnser 10—30 MuHyT.

B kaudectBe (ukcaTopa MOXKET HCIOIB30BaThC cmech Hukugoposa (BpeMs
¢ukcauun MUHMUMYM 15 MuHYT, MakcumyM 1—2 wyaca). HekoTopsle kpacurenu
(JIetitmman, Maii-I"proHBaJIbT) SIBJISIFOTCS] OJTHOBPEMEHHO (PUKCATOPAMH.

4. OxpammBaHue Ma3Ka.

KauecTBeHHOE OKpalIMBaHWE II03BOJIAET MPABWIBHO HUACHTU(PUUIUPOBATH
KJIETOYHBIE 3JIEMEHThl Ma3Ka U OLEHUTh UX OCOOEHHOCTH NpU MHUKpockonuu. B
aZEKBaTHO OKpPAIIEHHOM Ma3Ke CTPYKTYpbl LUWTOIUIa3Mbl, Spa, SAECPHOTO
XpOMAaTHHA, SAAPBILIEK.

[Ipy npumeHeHuM THOOOW METOAMKH OKpAalllMBaHWE Ma3Ka Ba)KHO TOYHO
coONI0IaTh  MOCJIEOBATEIBHOCTh  MPOLEAYpP MPUTOTOBIEHUS PACTBOPOB U
BPEMEHHBIEC IPOMEKYTKH BPEMEHU B TEYEHUE ITPOLIECCA OKPALLIMBAHUS.

CymecTByromue B NOpOJaXKe MNapTHUM KPACUTENS] HUMEIOT  Pa3InYHYIO
MHTEHCUBHOCTh  OKpPackd. OTO OO0S3bIBa€T OMNBITHBIM IYTEM  YCTaHOBUTH
ONTUMAaJbHbIE KOHIEHTpAlMKU (pa3BEACHHE) M BpEeMs OKPALUIUBAHUS IS KaxI0Tro
(bnakoHa KpacuTesis, KOTOPbI YCTaHABIMBAET P OKPAIIMBAHUM CEPUH MTPENapaToB
pacTBOpaMM C pPa3jIMYHOM KOHLEHTpPALMEW KpacuTens, MEHAA UIMTEIbHOCTb €ro
Bo3zercTBUs. [Ipy mpUTrOTOBIEHUH PACTBOPOB HEOOXOAMMO YUYUTHIBaTH pPH BOIBI:
OHa JobkHAa ObITh HeWTpambHo (pH 6,8 — 7, 2) uro obecneyuBaercs
HCIIOJIh30BaHUEM Oy(EepHBIX pacTBOPOB.

PexoMeHyeMble METOIbI OKpAallMBaHUSl IUTOJIOTMYECKMX MAa3KOB: a3zyp —
D03MHOBBIM, 1O PomanoBckomy — I'mmse, Jlenmmany, Maw — ['proHBanbay,

[TanmenremMy; reMaTOKCHIMH — 303UHOBBIN, MeTo [lanannkonay.



3AHSTHUE Ne8.

MeToabl HMMYHOTUCTOXUMHUIECCKUX HcciaeI0BaAaHUH.

HEJIb: cdopmupoBarh mnpeacraBjieHue O HMMYHOTHCTOXHMHYECKUX

MeTOoAaxX McCJIeJ0BaHMM.

TCODGTI/I‘ICCKI/IC BOIIPOCHI JJId O6CV)KI[€HI/ISI Ha 3aHATHUH

1. TlpuHIMIBI UMMYHOTHCTOXUMHUYECKUX METO/IOB.

2. VmMmyHOQEHOTHNMpPOBaHHME M HMMYHOTCHOTHUIIMPOBAHWE TIpU aHAIM3e KJIETOYHOU
IPUHAIIICKHOCTU U (DYHKIIMOHAJIBHOTO COCTOSIHUS.

3. Ilpumenenue ¢iyopecieHTHOH MUKPOCKONMM JJsl BHU3YaJIM3alUUd TI'MCTOXMMHYECKUX

peaKkuuid.

3HAYNMOCTD

[Ipy HEKOTOPHIX MATOJIOTHYECKUX COCTOSIHHSAX (OCOOCHHO OMyXOJIAX) OBIBAcT
TPYIHO W JaX€ HEBO3MOKHO C TIOMOIIBI0 THUCTO- WM ITUTOJIOTHUYECKHX OKPACOK
OTPENEIUTh TUIl TKAHU JTUOO €€ MPOUCXOXKIeHue (ThcToreHe3). Mexay TeM Takas
Bepu(dHKaAIMd HWMEET BaXXHOE 3HAYCHUE ISl JWATHOCTUKA WM TIPOTHO3UPOBAHMSL.
[ToaTOMy HCHONB3YIOT PA3TUYHBIE JOMOJHUTEIbHBICE METOJUYECKUE TOIXOBI.
OgHuM W3 HUX SBISETCS WMMYHOTHCTOXHMHUYECKUW METOJ: Ha THUCTO- WM
IIUTOJIOTMYECKUE TperapaThl HAHOCAT PACTBOPHI C AHTUTEIAMH K HMCKOMBIM
AHTUTEHAM: OIyXOJICBBIM, BUPYCHBIM, MUKPOOHBIM, ayTOAHTUTEHAM U JIp. AHTUTEHBI
MpU  OOBIYHBIX THUCTOJIOTMUCCKMX OKpackaX TKAaHEW HE BHJIHBL. AHTUTEIa B
CBIBOPOTKAX HECYT Ha ce0e METKY: MO0 II0OPOXPOM, T. €. KPaCUTEIh, CBETAIIUNACS
B TEMHOM ToJie¢ (MHA4Ye TOBOpPS, MAOIMMKA (DIIOOPECIEHINI0), MO0 KpaCsIIHi
dbepmenT. Ecim MCKOMBI aHTHTEH €CTh B HCCIICAYEMbIX TKaHSAX WM KJICTKax, TO
BOZHHKIIIMN KOMIUIEKC AaHTHTCH-aHTUTEJO IUII0C MapKep TOYHO VYKaXyT €ro
JIOKaJIU3aINI0, KOJIMYECTBO, IIOMOTYT U3YYUTh HEKOTOPBIC CBOMCTBA.

VIMMYHOTHCTOXMMHSI — 3TO METOJ BBISBICHUS W TOYHOU JIOKAJIM3AIUU TOTO
WJIM MHOTO KJIETOYHOTO WJIM TKAaHEBOTO KOMITOHEHTA (aHTHTEHA) in Situ C TOMOIIBIO
UMMYHOJIOTHUECKAX ¥ THUCTOXMMHUYECKUX peakuuid. VMMyHOTHCTOXMMHYECKHE

MCTOIMKHU HCCJIICAOBAHHA Ha CGFOI[H?HHHPI?I JACHBb ABJIAIOTCA 00513aTEILbHOM YaCThIO



JOOBIX  WCCIENOBaHWM, T.K. TOJBKO OHHM OOECHEYMBAIOT CHEIU(PUIECKYIO
BU3YaJIM3ALMIO TEX WM UHBIX BEIIECTB.

C nmoMOIIBIO TaHHOM METOIMKH MOYKHO OIIPENEIATH JOKAIM3ALUI0 B TKaHIX
Pa3IMYHBIX KJIETOYHBIX MPOAYKTOB (TOPMOHOB, (PEPMEHTOB, UMMYHOITIOOYJIHHOB),
KOMIIOHEHTOB  KJIETOK (pEUEenTOpOB, COKPATUTENbHBIX U  IPOMEKYTOUHBIX

(I)I/IHaMCHTOB) N JaxXC OTACJIBbHBIX I'CHOB.

IIpakTHYecKas 4acThb

1. IloaroroBka KJIE€TOK M TKaHEeH

BrIsiBIEHME aHTUTE€HOB B KJIETKaX M TKAHAX C MOMOIIbI0O HMMYHOTHCTOXUMHHU
OCYUIECTBJISIETCS. B HECKOJIBKO 3TanoB. Mccnenyembie 00pas3ibl 3aMOpaKUBAKOTCS WIH
3aKJII0YAIOTCA B TapaduH, peKyTCs HA MUKPOTOME U MOMEIIAIOTCS Ha MPEAMETHBIC
CTEKJa. 3aTeM cpe3bl OCBOOOXKIAIOTCS OT mapaduHa, HA HUX [POBOJAT
JIEMAaCKUPOBAHUE AHTUTCHOB, OJIOKUPYIOT HECMeUU(PUUYECKOe CBSI3bIBAHUE OEJIKOB U
SHIOTEHHYIO TEPOKCHJIa3HYI0 aKTUBHOCTh U 3aT€M TMPOBOJAT HMHKYOAIMIO C
MEepBUYHBIMU aHTUTENaMU. CBS3aBIIKMECsS IEPBUUHBIC AaHTUTEJA BBISBIISIOT, 100aBIIsIs
BTOPUYHBIE aHTUTEJIA, KOHBIOTUPOBAHHBIE MPU MOMOIIU MOJMMEPA C MEPOKCUIA30M
XpeHa, M OCYIIECTBISIOT BHU3yaJM3allMl0 BTOPUYHBIX AHTUTEN TMPH TOMOIIU
cyoctpata —  aguamuHoOeH3uauHa.  [locrme  MOCTHMOKEHHMST  MaKCUMaJIbHOM
MHTEHCUBHOCTH OKpAlIMBAHUS, CpPE3bl MPOMBIBAIOT BOAOW [ IPEKpaIlCHUs
peaKlMu, JOKPAIIUBAIOT TeMATOKCUIIMHOM U 3aKJII0YAIOT B 3AJIMBOYHYIO CPELY.

st UT'X mipurojieH mpakTHYeCKH JIF0OOW MaTepHuall: IUTOJIOTHIECKUE Ma3KH,
CBEXKE3aMOPOKEeHHAs Wi (DUKCUpPOBaHHAs TKaHb. BIOOp mcciemyeMoro marepuania
JOJKEH ONpPeNeNsiTbCd CBOMCTBAMU M3y4aeMOro AaHTUIE€HA: TakK, OOJBIIMHCTBO
LATOIJIA3MaTUYECKUX AHTUTEHOB BBISIBIISIFOTCSI Ha (UKCHUPOBAHHBIX
dbopManpIeruoM W 3aJIUTBIX B TMapauH cpe3ax; MOBEPXHOCTHBIE KJIETOUYHBIE
AHTUTEHbI, KaK MPABUJIO, PA3PYIIAIOTCS WIM MACKUPYIOTCS MpU OOBIYHON Pukcanuu
Y MOTYT OBITh BBISBJICHBI TOJHKO HA CBEXE3aMOPOKEHHBIX TKAHAX JIMOO B KYJIbTYpE
KJIETOK.

2. Pukcanusa



OcHOBHasl 4acTh TMCTOJIOTMYECKUX W LUTOJIOTMYECKMX METOAMK HampaBiieHA
Ha COXpaHEHHUE MOP(POJOTHUYECKOW CTPYKTYphl KJIETOK H TKaHEH, Ui 3TOro
uccienyemMbple 00pa3ipl  moMem@aT B (ukcupyomue pacTBopbl. Dukcanus
HeoOXxoauMa Ui NPEIOTBPAIICHHs ayTOJIU3a AHTHIE€HOB; MPU 3TOM OJOKHPYIOTCA
JU30COMHBIE (PePMEHTHI M TPEIOTBpAIIACTCS POCT OaKTepuil, KOTOPhIC BBI3BIBAIOT
pa3pylI€HUE KIETOUYHON CTPYKTYPBI.

[TomoXKUTENbHBIN PE3yJIbTAT UMMYHOTHCTOXUMUAYECKON PEAKIIMA BO MHOT'OM
omnpesnensieTcss aJeKBaTHOW (ukcanueld UCCIEAYEeMbIX AaHTHUTEHOB B TKaHSX.
BroisiBnsieMblid  @aHTUTEH JIOJDKEH OBITh HEPACTBOPUMBIM B JKHUJKOCTSX 3a CYET
npoiecca (UKCAMM €ro K TKAHEBbIM KOMIOHEHTaM. (OCOOEHHOCTHIO aHTHUI€HA
SABJISIETCA TOCTYITHOCTh €r0 MEPBUYHON CTPYKTYpbI i aHTUTEN. C APYyroil CTOPOHHI,
3a CYeT JeHaTypauuu OenKoB, (UKcalUs BBI3BIBAET CTPYKTYPHBIE W3MEHEHUS H
WHAKTUBAIMIO AHTUTEHHOrO mpoduis KieTok. MpueanbHbiit dukcatop A0IKeH
COXpaHsATh MOP(OJOTHI0 HCCIEAYEeMOro Marepuaia, 3aKperuisiTh HCCIeTyeMbli
AHTUTEH B MECTE €ro pacIpe/esieHus U He HapyllaTh ero aHTUIreHHbIe cBoicTBa. Jlo
HACTOSAIIETO BPEMEHH IMOI00HOTO (hUKCAaTOpa HE OIMHMCAHO.

Boei6op crneuuduueckoro ¢ukcaropa s OTAEIbHBIX KOMIIOHEHTOB KJIETKH
uMmeeT Oosblioe 3HaueHue. M3 3TUX KOMIIOHEHTOB Ba)KHYIO pOJIb UIPAIOT OENKu
KJIETKH, a JTYUIIUM JUIsi HUX (UKCAaTOPOM siBIIsieTCs GOpMalIMH; B TE€X CIy4asx, KOrjaa
(dbopMaJIMH UCIOJIB30BATh HENb34, €r0 OOBIYHO 3aMEHSIIOT CIIMPTOM WJIM aleTOHOM. B
YaCTHOCTHU, AQHTUTECHBl TPOMEXYTOUYHBIX (UIAMEHTOB JIydllle BBISBISATH Ha
CBEKE3aMOPOKEHHBIX Cpe3axX WM TKaHAX, PUKCUPOBAHHBIX B CIIUPTAaX.

Quxcayusa Ma3K06 Kposu u yumoJjouveckux npenapamos. Ilepen
¢dukcarneil mpenaparbl BBHICYIMIUBAIOT 1-2 Yaca mpu KOMHATHOW TeMIeparype s
MpEeOTBpAIlCHUs TOBPEXIEHUS KiIeToK. [Ipu BBICYIIMBaHUM KJIETKH TUIOTHO
NPWINIAIOT K CTEKIy © HE CMBIBAIOTCA TIpU  TOCHeayromend ¢uKcamm.
BricymnBanue He MOBPEXAAET CTPYKTYPhI MOBEPXHOCTHBIX aHTUT€HOB JIEUKOIIUTOB.
Ma3zku dukcupyror b0 B aOCOIIOTHOM aleTroHe, 1ubo B 96° srtanone 1-3 muH, ¢
ITOCEAYIONIEN OKPACKOU KIIETOK.

3. IlpuroroBJjieHrEe CPe30B TKAHEH



Hmmynocucmoxumua na Kpuocmamuwlx cpesax. KpuocrtatHele cpesbl
MOJXOMSIT IS BBISIBICHHS OOJBITMHCTBA aHTUTEHOB. (Cpe3bl TONIUHON 5 MKM
MOMEMIAIOT Ha TMOKPHIThIC MOJIM-L-TU3MHOM CTEeKJIa W BBICYIIMBAIOT B TeueHHe 12
JacoB TMpH KOMHATHOW Temmeparype. Cpesbl (PUKCHPYIOT, OTPYKask B XOJIOTHBIHA
anetoH -20 °C, nmubo apyroi ¢ukcarop (3THIOBBIN CUPT, GOpMAIUH U T.I.) HA 2
muH. CTekna BBICYIIMBAIOT Ha BO3AyXe W MPOBOAAT peruapatanuio B 1%
HEMMMYHHOH OBIYbEH CHIBOPOTKE B cojieBoM ¢ochatHoMm Oydepe (PBS), zatem
OCYIIECTBIISIOT UMMYHOTHCTOXUMHUYECKYIO PEAKIIUIO.

Hmmynocucmoxumua na napagunoswvix cpeszax. COBpeMEHHBIE METOIbI
JIEMaCKHPOBAHUS KJIETOYHBIX aHTUTEHOB MO3BOJSIIOT MpoBoauTh UI'X peaknum Ha
napaduHOBBIX cpe3ax. [Ipu 3ToM B kauecTBe (PuKcaTopa MOXKET OBbITh MCIOJIb30BaH
10% pacTtBop 3a0ydepeHHoro Gpopmabaeruia.

3aJmMBKa B HaDadJI/IHi

®dukcanus B 3a0ypepeHHOM (popmanrHe — CyTKH.
[IpoMbIBKa B TPOTOYHOM BOJE — 2 Haca.

70% sTanon — 30 MUH.

80% »tanon — 30 MuH.

90% »tanon — 30 MuH.

100% sTanon — 3 cMeHsI 1o 1 yacy.

Kcunon/ sranon 1:1 — 15 muH.

Kcunomn — 2 cmens! o 30 MuH.

© © N o g &~ w b e

Kcunon/ mapadun 1:1 npu 56?C — 30 muH.
10.ITapadun — 2 cmensl npu 56?C 1 yac.
11.3anuBka.

[lepen mpoeaennem MI'X peakunu Ha napaduHOBBIX Cpe3ax HEOOXOIUMO
OCYLIECTBUTH UX perunapartanuio. Cpesbl TOMIHMHON 4-5 MKM PEXYTCsS Ha MOKPBIThIE
noyu-L-nu3uHom crekna, 3atem BeicymmBaroTcs npu 377C B TeueHHe HOYM U 1 4dac
nipu 60 °C.

Perunparanms:

1. Kcumomn — 3 cMeHBI 110 5 MUH.

2. 100% »raHoJI — 2 CMEHBI 110 3 MUH.



3. 96% nTaHON — 2 CMEHBI 10 3 MHUH.
4. 80% nTaHo] — 3 MHUH.
5. JuctumiupoBaHHast BoJa — 2 CMEHBI 110 3 MUH.

JlemackupoBaHiEe aHTUTEHOB

[Tocne ¢ukcauuu B (opManuHe U 3aJIMBKU B HapaduH TKaHEBHIE aHTUIEHBI
HEOOXOAMMO JAEMACKMpOBaTh. OJTa IpoOLEAypa HalpaBlI€Ha Ha BOCCTAHOBIICHUE
OpUTHMHAIBHOU CTPYKTYpbl Oenka. MeToabl 1eMAaCKUPOBAHMS aHTUI'€HOB, TAKUE Kak
00paboTKa MPOTEOJUTUUECKUMH (epMEHTaAMH WJIM HAarpeBaHHE€ B MHUKPOBOJIHOBOU
neyu mnocie (HopMaIMHOBOM (PUKCALMM W 3aKIIOYEHHUS B mapauH CrocoOCTBYIOT
0OHAapyKEHHIO HE BBISIBIISIEMBIX PaHEE AaHTUT€HOB.

JlemackupoBaHuE KJIETOYHBIX aHTUTE€HOB (pepMEHTaMU (TPUIICHH, IPOTEHHA3A
K, nmpona3za) npumeHsieTcs, Kak MpPaBUIIO, IJIs1 HIUTOKEPATUHOB U HEKOTOPBIX IPYTUX
KJIETOYHBIX  aHTUreHoB.  [Ipyroii  cmoco0  «OCBOOOXKIEHHS»  AHTUICHOB
OCYLIECTBJISIETCS ~ IIyTEM  HarpeBaHus, NOpU OTOM  OTMEYAeTCs YCHIICHHE
MMMYHOTHCTOXMMHUYECKON peaklMK Ha cpe3ax, (PukcupoBaHHBIX B ¢popmanuue. Jis
HarpeBaHusi MO>KHO MCIOJIb30BaTh KaK BOASHYIO OaHIO, TaK 1 MUKPOBOJIHOBYIO M€Yb.
Kak nmpaBuiio, HarpeBanue cpe3oB npoBoasT B 10 MM nutparnom Oydepe npu pH
6,0.

Ilpomoxon oopabomku cpe306 hepmenmamu:

1. TlomecTUTh Cpe3bl B IUCTUIUIMPOBAHHYIO BOAY.

2. IlpuroroButs 0,1% pactBop Tpuncuna wiu nporennassl K B PBS (pH
7,6).

3. Unky6uposats npu 37 °C ot 15 10 60 muH.

4. OcTaHOBHTH JIEHCTBUE (PepMEHTA OIMOJIACKUBAHUEM B XOJIOJIHOM BOJIE.

5. Ilepenectu B PBS.

Ilpomoxon obpadbomku cpe3o6 6 MUKpOBOIHOB0I nevu:

1. TlomecTuTh Cpe3bl B IUIACTUKOBBIA KOHTeHHep ¢ 10 MM wuTpaTHhIM
oydepom (pH 6,0).
2. Harpesatb cpe3sl mpu MomHocT 700 BT 7 MuH.

3. I[OJ'II/ITB HCIIapUBIIYIOCA JXKHUAKOCTb W HAarp€BaTb CPE3bI IIPpU MOIIHOCTHU

350 Bt 20 muH.



4. OcTyauTh Cpe3bl BHE Me4H B TeueHue 15 MuH.

5. Ilepenectu cpe3sl B PBS.

4. B10OKMPOBKA 3H/I0T€HHOH AKTUBHOCTH (pepPMEHTOB

AHnoocennan  akmugenocms  nepoxcuodaswl. llepoxcunasHas  aKTUBHOCTD
BCTpPEYAETCS] BO MHOTHUX KJIETKaX OpraHu3Ma: 3pUTPoLUTax (reMorio0uH), MUOIIUTAX
(Muornodun), Makpodarax u HeHTpopuIax (LIUTOXPOMBI), TETATOIUTAX U SMUTEINU
nouek (kartanasza). s HeWTpamu3auu SHIOTEHHON MEePOKCHUIa3HOW aKTUBHOCTH Ha
cpesbl Ha 10 muH HaHocaT 1-3% pacTBOp nepekucu BogoOpoaa.

JHOo2ennaa  aKkmueHoOCcmb  wieq04Hou  pochamaswl. biokupoBaHue
11es104HOM Gocdarasbl ocymecTBIAOT S MM pacTBOpPOM JIEBAMU30JIS.

buomun. Butamua H — OMOTMH — OpPHCYTCTBYET B NEYEHH, MOYKAX M Jp.
opranax. [Ipu ucnons3oBanuu no Bpemst UI'X peakuuu nepokcuiazHo-aBUANHOBOTO
KOMILJIEKCA ISl BU3YyAIM3allMd MEYEHBIX OMOTHHOM BTOPUYHBIX aHTHUTEI, BO3ZMOMKHO
ero Hecrneuu(uueckoe CBI3bIBAaHHE C KICTOYHBIMA KOMIIOHEHTaMH, COACPKAIIUMHU
SHAOTEHHBIN OMOoTHH. J[J1 mpeaoTBpalieHus mogo00HON HecTeupUIECKOl peaKiuu
nepesl OCYHISCTBICHHEM OJOKHpPOBAHHUS OHAOTCHHON MEPOKCHUIA3bl MPOBOIST
uHkyOaruio cpe3oB B 0,1% p-pe aBununa, a 3arem B 0,01% pactBope OnoTHHA B
Tpuc-6ydepe (TBC). Bropoii crmocod wuzbexarh HecnenupUYecKOd peakiuu ¢
OMOTMHOM — 93TO HCIOJB30BAHHE COBPEMEHHBIX O0€30MOTHHOBBIX CHCTEM
BU3yaJIM3aIli aHTUTEHOB.

S. IIpoBeaeHe HUMMYHOTMCTOXUMHYECKON peakiuu

CyIecTByeT MHOXKECTBO Pa3IMYHBIX METOAOB MMMYHO(DEPMEHTHOW OKpPACKH,
KOTOpBIE TMO3BOJIAIOT ONPEICIUTh MECTO JIOKAJIM3alWW aHTUIeHA: MPSMON METOom,
HEMPSIMBIC  METOJbI, METOABl C HCIIOJNb30BaHWEM (DEPMEHTHBIX HWMMYHHBIX
KOMIUIEKCOB, aBUJTUH-OMOTUHOBBIE METO/BI U JIp.

Ilpamoit memoo. dta meronnka Obuta pazpadorana A.H. Coons, M.H. Kaplan
(1950). Meuensie OUTL[ (DayopecrienHU30THOIIMAHATOM) TEPBUYHBIC AHTHUTENA
HAHOCUJIM HETOCPEICTBEHHO Ha cpe3bl. [locne mHKyOannyu HECBS3aHHbBIE AHTUTENA
cMbiBasid ochaTHbIM OyPEepoM U ¢ TOMOIIBIO YABTPA()HOIETOBOIO CBETA BHISBIISUIIH

MeCTa JIOKAJIM3aI[iy aHTUTEHOB T10 3€JICHOBATOU (DIIFOOPECIICHITHN.



Henpamoit memoo. boin taxxke onucan A.H. Coons c¢ coast. (1955). Ortor
MeToJ; 0oJjiee UYBCTBUTEJICH, Ye€M MPSIMOM, T.€. TO K€ KOJUYECTBO MMEPBUYHBIX
AHTUTEN, TPUCOCIUHEHHBIX K TKAHEBBIM aHTUreHaM, OyaeTr Oojiee HMHTEHCHUBHO
OKpalllMBaThCSl IO CPABHEHUIO C MPSIMBIM METOJOM JHMOO TO K€ KOJMYECTBO
AHTUTEHOB MOJKHO JIOKQJIM30BaTh 3a CYET 00Jee HU3KOW KOHIIEHTPALUU MEPBUYHBIX
antuten. [lepBuuHble HeMEUeHbIE AHTUTENA HAHOCAT HAa Cpe3bl, a MX M30BITOK
cMbIBaeTcsi Oydepom. 3aTeM HAHOCSATCS BTOpUYHBIE KOHBIOTHpoBaHHbIE ¢ DUTI]
aHTWTENA, TPUHAJIEKAIIME APYroMy BHUAY JKHBOTHBIX, IOJIYYEHHbIE K TraMma-
IOOYIMHOBOM  ()pakIlMu CHIBOPOTKHM KPOBHM JKMBOTHBIX, HCIOJIb30BABIIUXCS B
Ka4yeCTBE MEPBUYHBIX aHTUTEN. B 3TOM cilyyae nmepBUYHBIC aHTUTENA, CBSA3ABIIUECS C
AHTUTE€HAMH HCCIIEyEMOM TKAaHH SBJISIIOTCS aHTUT€HAMU JJI1 MEUYEHBIX BTOPUYHBIX
AQHTUTEJ, KOTOPBIE TaKXe paCHPEAesIOTCs B MECTE JIOKAJIM3alMM TKaHEBBIX
AHTUTEHOB. JIpyruM NpEenMyLIECTBOM HEMPSIMOTO METOJIa SIBJISIETCS BO3MOKHOCTb
MIPUMEHEHUSI OJIHUX U TEX K€ MEYEHBIX BTOPUYHBIX AHTUTEI, MPH HCHOJIb30BAHUU
MEPBUYHBIX AHTUTEN OT OJIHOTO M TOTO K€ BUJA KMBOTHBIX. MapKepbl AJisl 3TOrO
MEeTO/Ja MOTYT OBITH (piryopecieHTHbIMU ((IyopeclnH, pojJaMuH), (pepMEHTHBIMU
(mepokcuaza XpeHa), a TakKe KOJUIOUTHOE 30J10TO.

He KOHBHOUDOBAHHBIIL ~ AGHMUEHHO-epmenmHublii.  memoo. Hazpanue
CBSI3aHO C TEM, YTO KaK MEPBUYHBIE, TAK U BTOPUYHBIEC AHTUTENA HE KOHBIOTUPYIOTCS
c Mapkepamu. B cBoro oudepenb, BTOPUUHBIE AHTUTENIA UCMOJB3YIOTCS KaK MOCTHUK
MEXKJly T[EpBUYHBIMM AHTUTEIAMM W  KOHEYHBIMHM, KOTOpbIE TaKXKe He
KOHBIOTUPYIOTCS, @ MOJY4ar0TCsl TyTeM UMMYHHU3AIUU )KUBOTHBIX TOTO K€ BUJIA, YTO
Y TEpBUYHBIC aHTUTENIA K TMEpPOKCHUJa3e XpeHa. 3a TMOCJICAHUM CJIOEM aHTHTEN
HAHOCUTCS TIEPOKCUJIA3a XPEHA, KOTOpasi MPUCOEAUHAETCS MyTeM PEeaKIMi aHTUTE€H-
AQHTUTEJIO U 3aT€M TPOSIBISETCS TUCTOXUMHUUYECKHU. 3a CYET OTCYTCTBHUSI XUMUUYECKOM
KOHBIOTAIlMH1, HE MTOBPEKIAECTCS UMMYHOJIOTHYECKAs! PEAKTUBHOCTh BCEX aHTHUTEIL.

OauHoYHbI MocT. [lepBbIM croeM MOXET ObITh KpOJUYbsl CBIBOPOTKA,

[IOJIyYEHHAas] NPOTUB IEPBUYHOIO AHTUICHA, BTOPOU CIOM — HEKOHBIOTMPOBAHHAS
CBIBOPOTKA KO3bI MPOTHB KPOJIMUYBUX raMMarioOyJINHOB U TPETHM CIOW — KPOJIUUbS

ChIBOPOTKA, IMOJY4YCHHAsA IMPOTHUB IICPOKCHUIAA3LI XPCHA, KOTOpaAsaA 3aTCM IIPOABIIACTCA



TUCTOXUMHUYCCKUM MCTOAOM, TAKHMM KakK I[I/IaMI/IHO6eH31/II[I/IH H MCPCKHUCH BOJAOpPOIAa
o R.C. Graham u M.J. Karnovsky (1966).

JIBOMHOM MOCT. On BKIIIOYaCT IMOBTOPCHUC BTOPOI'o CJI0A, CBIBOPOTKH KO3bI

MPOTUB KPOJUYBMX HMMYHOTJIOOYIMHOB TIIOCTE KPOJUYbEH aHTHIEPOKCHIA3HOU
CBIBOPOTKHM U 3aT€M MOBTOPEHUE KPOJIMYbEH aHTUIIEPOKCUIA3HON CHIBOPOTKHU TEPE]
HAHECEHUWEM IEePOKCUAa3bl M €€ BU3yalu3alMel, TakuM o0pa3oM JOCTHraercs
YBEJIMYECHHUE YNCIIA MECT, CBS3BIBAIOIIMX IEPOKCUAA3Y.

Ilepokcuoasno-anmunepokcuoasuviii. memoo. Pazsutue sroro merona L.A.
Sternberger (1979) oka3zajio 0oJibllIO€  BJIAMSHUE HAa HUMMYHOTHCTOXHUMHMIO.
Mopudukanus IlIteliHOeproMm MOCTOBOM METOJIMKHM 3aKiIloyaiach B IPOBEICHUU
pEaKMy aHTUNEPOKCUIA3HBIX AHTUTENI C MEPOKCUAA30M IMepe]] HAHECEHUEM HX Ha
TKaHU. OJTa peakuuss NpUBOJAMIA K OOpa30BaHUIO CTAOMJIBHOTO KOMIUIEKCA TpeX
MOJIEKYJl TMEpPOKCUAA3bl XpPEHAa C ABYMS MOJIEKYJIAMHU AHTUTEN. OJTOT KOMILIEKC
OTAEISUICS  OT  HENPOpPEArvpoOBaBIIMX  AHTUTEN M MEPOKCHAA3bl  TEpen
rucnosib3oBanueM. OH pearupyer Kak aHTUIeH TpeThero cinos. I[lepBwiil ciou
COCTABJISIIOT KPOJIMYbU aHTUTENA, pEarupyrolue ¢ TKAHEBBIMU aHTUT€HAMU, BTOPOU
cioil oOpa3yeT HEKOHBIOTHUPOBAHHAs BTOPUYHAsT CHIBOPOTKA KO3bl TMPOTHUB
KPOJIMYBbUX AHTUTEN B U30BITKE, TAKUM OOpPa30M OJHO M3 MapPHBIX COCIMHUTEIbHBIX
Mmect antuten (Fab-dacTtp) sBisieTcst CBOOOIHOM IS pearupoBaHus C TPETHUM CIIOEM
kponuubero ITAIl kommiekca. Takum 00pa3oM, oOecreuyuBaeTcs BBICOKOE
COOTHOILIEHHE MEXKYy KOJMYECTBOM MEPOKCUIA3HOTO Mapkepa U MNEPBUYHBIM
antureHoM. Kpommusu ITAIT Momnekynbl pearupyroT TOJBKO C AHTUKPOJIUYBUMHU
MMMYHOTJIOOYJIMHAMU KO3bl BTOPOTO CJOS, M 3TO OOECHEeYMBAET OTCYTCTBUE
HecTenu(prUIecKoro CBA3BIBAaHUS ¢ TKaHbIO. JTO criennduyuHas u cBoOOIHAs OT PoHa
peakius. [l yBelnMYeHUs] MHTEHCUBHOCTH, HAHECEHUE BTOPOTO U TPETHErO CIIOEB
MOYHO TTOBTOPHT.

Aeuoun-o6uomunoswlit memoo. JIpa HOBBIX BEIIESCTBA CTAJIN HCIIOJIb30BaINChH
B UMMYHOTHCTOXUMHH 1ociie uccienaoBanuit J.L. Guesdon ¢ coart. (1979) — 6uotun
u aBuauH. buotwH (ButamuH H) B 0OJBIIOM KOJIWYECTBE COACPKUTCA B OemKax
NTUYBUX SIMI, TJE€ OH CBSI3aH C OOJIBIIUM TJIMKONPOTEUIOM — aBUAMHOM. ABUAMH

MMEET BBICOKYIO aQ(pUHHOCTh K OMOTHHY, OJJHA €r0 MOJIEKYJIa MOXKET MPUCOEANHUTD



4 Monexkynbl OnoTHMHA. BHOTHH MOXeT CBs3bIBaThCH ¢ Fc-uMMyHOTIOOYIHHAMM,
Ka)k/1asi MOJIEKyJia OMOTMHA UMEET OJTHO MECTO CBA3BIBAHUSI, HO C OJHOW MOJIEKYJIOM
UMMYHOTJIO0YJIMHA MOTYT CBSI3bIBATHCSI HECKOJIBKO MOJIeKyJ OuotuHa. Kak OuMoTuH,
TaK W aBUAUH MOTYT OBITh TIOMEUYEHBI (DIIYyOPECIIEHTHON METKOH, (hepMEeHTOM,
beppUTHHOM WM MOJIEKYJION 30j70Ta. MeToauka C HCIOJIb30BAHUEM aBHJIMH-
OMOTHHOBBIX KOMILIEKCOB CUATAETCS COOTBETCTBYIOIICH JIMOO J1ayke MPEBBIIIAIOIICH
ITAII meTon 1m0 4YyBCTBUTEIBHOCTU. B 3TOM METOAMKE MEPBBIN CION MPEICTABIISIOT
MEePBUYHBIC KPOJUYbH AHTHUTENIA; BTOPOM CIION COCTABJISIIOT OMOTHUHUIMPOBAHHBIC
AHTUKPOJIMYBA WMMYHOTJIOOYJIMHBI KO3bI; TPETUH CJIOM MpeACTaBiICH aBUIAWH-
OMOTHHOBBIM  KOMILJIEKCOM. ABHJIWH  pearupyer ¢  OHOTHHUIMPOBAHHOU
MEePOKCUAA301 XpeHa B TaKOW MPOMOPIUHU, MPU KOTOPOU TPH CBSI3bIBAIOIIMX MECTa
aBUJIMHA B3aUMOJCHCTBYIOT C OWOTUHWIMPOBAHHOM MEPOKCHAA30M, OCTaBIIEECs
OJIHO MECTO Ha KaXKJIOW MOJIEKyJe SBJISETCS CBOOOJHBIM JIJISi B3aMMOJICHCTBUS C
OMOTUHOM BTOPOro CJOS aHTUTEN. Meroa OJOKMpOBaHHUS HecHenudUuIecKoro
B3aMMO/JICUCTBUSL C TKaHEBbIM OnoTMHOM ObuUT mpemioxkeH G.S. Wood u R. Warnke
(1981). HexoHbIOTMpOBAaHHBIA aBUJAWNH HAHOCUTCS HAa TKAHW JUIsl CBSI3bIBAHUSA
OuMoTMHA W 3aTeM J00aBJISIETCS B M30BITKE HEKOHBIOTUPOBAHHBIA OWOTHH IS
MpEeAYTPEXACHUS TI000TO CBSI3bIBAHUS aBUIMH-OMOTHHOBOTO KOMILIEKCA.

B nocnegnee BpeMs paznmuuHbIMU (DUpMaMu pa3pabOTaHbl HOGblIE Men0O0bl
suzyanuzayuu UMMYHOZUCHOXUMUYECKOTL peakyuu c UCIIOJIb30BAaHUEM
KOHBIOTATOB TOJUMEpOB. K 1IIWHHON MOJeKyJe ToJiMMepa MPUCOCIUHSICTCS
0oJpIIOE KOJIMYECTBO (hepMeHTa. 3a cueT YBEIMYEHHUS KOHLEHTpanuu (epMeHTa
MOBBIIIACTCS YYBCTBUTEIBLHOCTh MeTonaa. IIpu 3TOM ¢ MOIMMEpOM MOTYT OBITH
KOHBIOTUPOBAHBl KaK TEPBUYHBIC aHTUTENA, TaKk M MoJiekyisl (epmenta EPOS
(Enhanced Polymer One Stepstaining) ¢upmer Dako. Ecnu ¢ Monekynoi noaumepa
KOHBIOTUPYIOTCS BTOpuuHbie aHtutena u (epment (EnVision, dupmer Dako), To
MMMYHOTHCTOXMMHUYECKAsT PEaKIlis MPOBOJUTCS B JIBa dTama, MIPU 3TOM JOCTHTACTCS
BBICOKAsl YyBCTBUTEIBHOCTD 110 CPABHEHUIO C APYTUMHU METOJIaMU BU3yaJIU3al1H.

HauGonpmryro  momyisipHOCTP B HACTOSIIIIEE  BpEeMs  TOMYYWIIH
UMMYHOTUCTOXUMHYECKUE METOAMKH, UCIOJIb3YIOIIME JJis BU3yalld3alluu peakluu

(dbepMeHTHI TEepPOKCHIA3y XpeHa Wi ImenodHyio (ocdarasy, ¢ HCIONB30BAaHUEM



CTPENTOBUIMHOMOTHHOBOTO KOMILJIEKCA. JTa METOAHWKA TPOBOAWTCS B TPHU dTara:
HAHECEHUE HEOKPAIICHHBIX TEPBUYHBIX AaHTUTEN, 3aT€M OHWOTHHUIMPOBAHHBIX
BTOPUYHBIX AHTUTEN U J00aBJIEHHWE CBA3aHHOTO C MoOJeKylaMu (epMmeHTa
ctpenrroBuauHa (Dabbs D.J., 2002). Heo0x01uMoO OTMETHTH, YTO YYBCTBUTEIHHOCTh
NI'X MeToauku BO MHOTOM 3aBHCHUT OT HCIOJIb3YEMBIX PEAreHTOB M OCOOCHHOCTEH
NPOBEJICHUSI PEaKIMU, B CBSI3U C YeM, CIIOKHO cpaBHMBaTh pe3yibrarel UI'X mpu
WCIIOJB30BaHUHU PA3JIMYHBIX PEAKTUBOB U METOANYECKUX MTPUEMOB.

BaXHpIMM  yCHOBUSIMM TPOBEJICHUS HMMYHOTMCTOXMMUYECKOW pEaKINu
SABJISIETCA TOAOOpP THUTpa aHTUTEN. TUTPOM AaHTUTEN Ha3bIBAIOT MaKCUMAaJbHOE
pa3BeJIeHUE CHIBOPOTKU, MPU KOTOPOM HAOIIOJAETCS BBIPAKEHHOE crenuduueckoe
oKkpamuBaHue 0e3 Hecrenupuueckoro (OHOBOTO OKpAIIUBAHUS OKPY>KAIOIIUX
TkaHed. Bce KoMmmepueckue aHTUTElla UMEIOT MHCTPYKIMM C  ONHUCAHUEM
ONTUMAJIBHOTO Pa3BE/ICHUs], OJHAKO YacTO MOAOUpATh TUTP AHTUTET MPUXOJUTCA
AKCIEPUMEHTAIIBHO, MOCKOJBKY ATOT MOKAa3aTelb 3aBUCUT OT TAKUX IPUYHUH, KaK
JUTUTEILHOCTh MHKYOAQIMM TMEPBUYHOM CBHIBOPOTKH, OKpYXKaIoIlas TeMIeparypa,
BBIOpAaHHAS CHCTEMa BU3YaIM3alliU Pacpe/ieTICHUs TEPBUYHBIX aHTUTEN U T.I1.

Ilepen HaHECEHHEM MEPBUYHBIX AHTUTEN CPE3bI MOMENIAtOT Ha 1-2 muH B PBS,
3aTeéM HEOO0XOaUMO YIaIUTh M30BITOK Oydepa BOKpYr cpe3a M KamHyTh Ha cpes
HEOOJIBIIIOE KOJUYECTBO MEPBUYHOUN ChIBOPOTKH OT 30 10 50 MK B 3aBUCHUMOCTH OT
IJIOIAAM Ccpe3a. 3areM Ccpe3bl MOMEMAIOT TOPU30HTAIBHO BO  BIAXHYIO
TePMETUYHYIO KaMepy Ha TMOJCTaBKY, MOJ KOTOPOH HaxoauTcs (GUiIbTpOBalbHAS
Oymara, cCMOUYEHHasi BOJOM, JJIA MPEIOTBPAIICHUS] HECTIEIU(PUIECKOTO CBI3bIBAHUS
AQHTUTEJ C TKAHBIO 3a CYET UX BBICHIXaHUs. M MpoBOIAT MHKYOALIMIO MPU KOMHATHOMN
temneparype B TedueHue 15-30 MHMH B 3aBUCHUMOCTH OT PEKOMEHIAIUN
MPOU3BOJIUTEINISI aHTUTEN. [l yCKOpEHHUs TMPOIECCOB CBS3BIBAHUS AHTUTEN C
AHTUTEHAMH MOXHO TIPOBOJAUTh WHKyOammio mpu Ttemmepatrype 377C. s
nopblieHnss  uHTeHcHBHOCTH MI'X  peakumm u yBenudeHus  pa3sBeIeHUSA
UCIOJIb3yeMOU CHIBOPOTKH MOKHO MPOBOAUTH peakiuio npu 4 °C B XOJ0AUIBHUKE B

TCUCHUC HOYU.



IIporoxkon HUMMYHOI'MCTOXMMHYECKOH peakiuu, npeaaraeMsoli
komnanuei Dako.

1. IlpurotoBuTh napaduHOBBIE CPe3bl HA CTEKJIaX, MOKPBITHIX MOJH-L-
JU3UHOM, NPOBECTH JenapauHuUpoBaHuEe M peruaparauuio B TBS
(Dako TBS, S196830, no6aButs 0,05% Tween 20).

2. YnamuTth U30BITOK KUAKOCTH BOKPYr Cpe30B W KamHyTh 1% p-p
nepekucu Bogopoaa 10 mus.

3. IIpomsits B TBS.

4. Y nanuth U30BITOK KUJIKOCTU BOKPYT CPE30B.

5. Hanectu nmnepBuuHble aHTHUTENA  (MBIIMIMHBIE WJIH  KPOJHYbBH).
Nuky6upoBats 30 MHUH TNpuW KOMHATHOW TEMIIEpaType BO BIIAXKHOM
Kamepe.

6. [Ipomsbits B TBS.

7. Y nanuth U30BITOK KUJIKOCTH BOKPYT CPE30B.

8. Hamectn BTOpWYHBIE aHTHTENa (CMECh AHTUMBIIIMHBIX  WJIH
AHTUKPOJIINYbUX OMOTHHUIMPOBAHHBIX aHTHTEN). MHKyOupoBats 15-30
MUH TP KOMHATHOM TeMIIepaType BO BIAXKHOU Kamepe.

9. IIpomsith B TBS.

10.Y nanuth U30BITOK KUIAKOCTH BOKPYT CPE30B.

11.HanecTu  KOHBIOTMPOBAHHBIM €  MEPOKCHAA30M  CTpPENTaBUJIMH.
Nuky6upoBath 15-30 MUH TIpu KOMHATHOM TeMIepaType BO BIIAXKHOU
Kamepe.

12.ITpombiTs B TBS.

13.Y nanuth U30BITOK KUIKOCTH BOKPYT CPE30B.

14.TTpoBecTH THCTOXMMHYECKOE BBISIBICHHE MEPOKCHUIa3HOW aKTUBHOCTH C
pacTBOpoM AuamMuHoOeH3uANMHA 5-10 MHH.

15.ITpoMBITh B BOJE.

16.loxpacuts siipa reMaToKCuiInHOM Matiepa 1-2 MuH.

17.ITpoMBITh Cpe3bl B IPOTOYHOM BOJE.

18.ITpoBecTH neruapatanuio B BOCXOAAIIEH OaTaper CIIMPTOB.

19.3akm0uuTh Cpe3bl B KaHAACKHUI Oanb3am.



3AHATHUE Ne9

MeTOIlLI KOJIMNYECCTBCHHOI'0 aHAJIMN3A KJICTOYHBLIX CTPYKTYP

HEJIb: cpopmupoBath mpeacraBjieHHe 0 METOAAX AHAIM3A KJIETOYHbIX

CTPYKTYP.

TeopeTyeckue BONPOCHI JJIsS 06CV)KI[GHI/IH Ha 3aHATHH

1. Metoabl KOJIMYECTBEHHOTO aHAJIN3a KJIETOUYHBIX CTPYKTYP.

2. Mopdomerprudeckne WHAEKCHI, IPUMEHIEMbIE Ui OLEHKH (YHKIMOHAIBHOTO COCTOSHHS
KJIETOK.

3. MeTozap! KaUeCTBEHHOI'0 aHAJIN3a KJIETOUYHBIX CTPYKTYP.

4, HpI/IMeHeHI/Ie CHUCTCM BU3YyaJIM3allUU U apXUBalluU H306pa)KeHPII>i.

3HAYUMOCTh

Mop@donornyeckuii METOJ] U3y4€HHs OCHOBAH Ha OLEHKE (PUKCHPOBAHHBIX,
CTaTUYHBIX MOMEHTOB, COOTBETCTBYIOIIMX ONPEAEIEHHOMY COCTOSIHUIO OpraHa. JTo
co3ma€T onpenenéHHble TPYAHOCTH B (POPMHUPOBAHUU LIEIOCTHBIX MPEACTABICHUN O
CTPYKTyp€ OpraHa, IIOCKOJbKY HE BCErJa MOKHO TOYHO ONPEACIIUTH CTEICHD,
HaIpaBJICHUE U 3aKOHOMEPHOCTH HAOIIOJaeMbIX CTPYKTYPHBIX U3MEeHEHUHU. C 1eNbio
YTOUYHEHHUS 3aKOHOMEPHOCTEH CTPOCHUsI MPUMEHSETCS MOP(POMETpUUECKUN aHAIIU3.
MopdomeTpruyeckuii aHaiaM3 HE TOJBKO YBEJIMYMBAET TOYHOCTh OMMCAHUS
U3y4aeMOM CTPYKTYpbI, HO U 3HAUYUTEIBHO YCUJIMBACT JIOTUKY BBIBOJOB, CIEIIAHHBIX

Ha OCHOBE M3Yy4YeHUsI MOPPOIOTUYECKON KAPTUHBI.



IIpakTHueckas 4acThb

Mopdomerpus

[Tomyunte  (POTOCHUMKH  THCTOJIOTHYCCKHX  TPEMapaToB  TOYKH  C
UCIIOJIb30BaHUEM MHUKpOcKoria Axio Imager. Z1 (Zeiss, 'epmanus).

Ucnonb3yst mnporpammy AxioVision 4.6.3., mpoeaute MOpPOMETPHUIO
CTPYKTYp MOYKH B MOTYyYEHHBIX U300paKCHUSX.

JUist 3TOro u3MephTe: IUIOMIAAU AIUTENUS, TMOJOCTeH B AIUTEIHABHBIX
CTPYKTypaxX, COCYJIOB, ME3CHXUMBI B cpe3e Me3oHedpoca (00bekTuB: 40; OKyIsIp:
10); MUHUMAaTLHOTO JAWAMETpa KaHAIbIAa W MPOCBETA KaHAJbIla B Pa3HBIX OTIEIaX
Heppona (ooOwexktun: 40, 100; oxymsp: 10); MakCUMaIbHOTO W MHHHMAJIBHOTO
IUAMETPOB  sfpa  KJICTKA TNPOKCHMAJIBHOTO W JUCTAIBHOTO  KAaHAJIBIICB,
BUCIIEPATLHOTO M TMApUETATBLHOTO JIMCTKOB KallCyJibl MaJbIIUTHEBOTO TeJbla
Hedpona (oovextuB: 100; okymsp: 10).

Ha ocHOBe maHHBIX, MOJYYEHHBIX B pe3yibTaTe MPOBEAEHHBIX H3MEPCHHM,
BBIYUCIISIIOTCS. OOBEMHBIE JIOIM KOMIIOHEHTOB TIEPBUYHOM TMOYKUA (DIUTENHS,
MOJIOCTEH B IMUTEINH, COCYJI0B, ME3CHXUMBI); IO CEYCHHH KaHaIbIEB (Sc),
MPOCBETOB KaHajbleB (Smp), snutenus kaHaubleB (S3) me3oHedpoHa; OO0BEMBI
kietok (Vki) u suep (V) snuTenus MPOKCUMAIBHOTO M JUCTAIBHOTO KaHAJIBIICB,
BHCIICPATHLHOTO M MAPUETATHLHOTO JIMCTKOB KaIlCyJibl Me30He(ppoHa.

[lnomanu kaHalbIIEB M TPOCBETOB KaHAJBIIEB BBIYHUCIAIOTCS MO (QopMmylie
Kpyra S=1rA2/4, rae A — BEIMYMHA MaJoro Juamerpa KaHaiblla B MKM. [lmomans
SIUTENHMS CTCHKW KaHAJBIICB ONpEICTUTE KaK pasHUIy IUIONIAJAW KaHalblla H
TJIOIIAN €TO TIPOCBETA.

OOBEMBI KIIETOK W UX SJEP, YYUTBIBAasl TO, 4TO GopMa SAep AIUTATICOUTHOM,
BBIAUCISIOTCS 10 hopmyte V=n/6'L B?, rae L — Gomburoii auamerp; B — kopoTkuii
muametp sapa. Onpenenute K03 GUIUEHT dIOHTAIUK sapa kietku: E=L/B.

S nepHO-IIMTOIIa3MAaTHYECKUE OTHOIICHUS /IS KJICTOK KaHAIBIICB U JINCTKOB
Karcyabsl He(ppoHA OMPENeNIOTCS Kak OTHOIIEHHE O0BhEMa sifpa KIETKH K 00BhEMY
[IUTOILJIA3MBI.

Nunexc mutosa (ly) BBIUUCIAETCS KaK OTHOIICHHE YMC]Ia MUTO30B K 00IIEMY

KOJIMUECTBY KJICTOK M BbIpakaercs B mpoMmnIix (%o). Muaekc amomro3a (l,)



BBIYMCISUIA KaK OTHOIICHHWE YHCJIa KIETOK C TpU3HAKaMH aronTo3a K oO0IemMy
KOJIMYECTBY KJIETOK M BbIpaxkaeTcs B mHpoMuiuisix (%o). MHIOEKC cekpeTopHOU
akTUBHOCTU (lcgkp) PMUTETUOIMTOB OMPEEIAETCS KaK OTHOIICHUE YHUCIa KIETOK C
MPU3HAKaMU alIOKPUHOBOM CEKPEIMH K 00IIEeMy KOJTMYECTBY KJIETOK M BBIPAXKACTCS B
npoMUIUIsIX (%o).

Pe3ynbraThl u3MepeHuii 3anecure B Tadbsmiy Excel.

CrarucTuyeckasi 00padoTKa MOJy4eHHBIX TaHHBIX

Cratuctuueckyto  o0pabOTKy  pe3yJbTaTOB  MOXKHO  TPOBECTH  C
ucrnosb3oBaHueM nporpammel Excel u nakera «Statistica for Windows ver. 6.0». s
Ka)XJI0r0 mapameTpa OINpeaeNseTcsl CpelIHHe 3HaueHus W omurbka cpeanero. s
OLICHKM JIOCTAaTOYHOCTH OOBEKTOB HCCIEIOBAHUS M KOJMYECTBA HU3MEPEHUN
UCIIONB3YeTCsl MOKa3zatresb TO4YHOCTH omnbita (P), ompeaensiembiii mo dopmye
P=(m:M)x100%, rne M — cpeanee apudMeThyecKoe IUIOMIAAU, M — OIIMOKa
cpeanero. Ilocne mpoBepkH pacnpenesieHuss Ha HOPMalbHOCTh, JOCTOBEPHOCTH
pa3IMuuii CpeHUX BEJIUYHUH ompenenseTcs no t-kputeputo CtbrojeHta uinu no U-
KpuTepuro MaHHa-YuTHU. /I BBISBIICHUS PA3IMUUi MEXKy 3HAUEHUAMU UHJIIEKCOB
(Im, la, lcEkp) MOXKHO NMPUMEHUTH KPUTEPUH COTIACHs XZ. OuLeHKy 3aBUCHUMOCTH
[apaMeTpPOB MPOBOSAT C UCMIOIb30BaHUEM JUCTIEpCHOHHOTO aHann3a ANOVA.

bonee monpobHYO HHpOpMAIMIO O CTaTUCTUYECKOM 0O0pabOTKe JTaHHBIX

MOJXHO ITOJIY4YHUTDH B yqe6H1/H<ax I10 MCHHHHHCKOﬁ CTaTUCTHUKC.
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