METOAWYECKUE PEKOMEHOALIMM }
No ANArHOCTUKE, TEPANVUU U MPODUNAKTUKE HAPYLEHWIA
OBMEHA BELLIECTB Y NPOAYKTUBHbIX XXUBOTHbIX

Metoauueckne pekomengauum paspaboraHbl BcepoccMnckum Hay4yHO-MCCneaoBaTenbLCkMM BETEPUHAPHLIM
MHCTUTYTOM Nartonorumn, dhapmakonorum u Tepanuu, BcepocCMNCKMM Hay4HO-UCCNEAOBaTENbCKUM WUHCTUTYTOM
»XMBOTHOBOACTBA, lMpukacnuitickum 3oHanbHbim HUBW, Ypanbckum HUBWU, HUBWU HeuepHosemHOM 30HbI PO,
BopoHexckum  rocygapCTBEHHbIM — arpapHbIiM -~ YHMBEpPCUTETOM, [JOHCKMM  rOCYAapCTBEHHbIM  arpapHbIM
yHuBepcuteTom, CapaToOBCKMM rocyaapCTBEHHbIM arpapHbiM  yHuBepcuteToMm, Kypckoi rocyaapcrBeHHOM
CEeNbCKOXO3ANCTBEHHOW  akagemuen, YpanbCKOW roCyaapCTBEHHOW  CENbCKOXO3SMCTBEHHON — akageMuew,
BOpOHEXCKUM rOCYAapCTBEHHbLIM YHUBEPCUTETOM.

MpepHasHaveHbl  Ana Hay4HbiX  pPaBOTHUKOB, aCnupaHToB, BETEPUHAPHBIX  CMEeLUanucToB
CENbCKOX03ANCTBEHHBLIX NPEANPUATUN Pa3NNYHBLIX POPM COOCTBEHHOCTH.

MeTtoauyeckue pekomMeHZauuu paccMOTpeHbl, 0A00peHbl W pPEeKOMEHAOBAHbI K W3[aHWIO ceKuuei
"Maronorus, papmakonorua n tepanua” OtaeneHnsa setepuHapHoi meauumHel PACXH (npotokon N 2 ot 8 uions
2005r.).

1. BBEAEHUE

1.1. Bce nopoabl, NUHUKU KPYNHOrO W MEMKOr0 pOraTtoro CKOTa, CBMHEW, OBEL, KO3, nowiaaew v Apyrux
JKMBOTHbIX pa3Boaunu U oTbupanu (CenekuuMoHWpOBanu) B YCIIOBUSIX, MO3BOSISIIOLMX MX OPraHW3My NpOSIBUTbL
MakCUMarnbHbIli  FeHeTUYECKUn noteHuman obpasoBaHusi (BMOcUHTE3a) oOMpeaeneHHOro Buaa NpPOAYKLMUM,
NMonesHomn Ana YenoBeka, - MAca, MOMOoKa, LWEePCTH, KOXMW, Aul, pabo4ven TArMOBON CUMbl U Ap. NpyU 3P(EKTUBHOM
MCMOMb30BAHUN CBOWCTBEHHbLIX ANA AAHHOMO0 BMAA >KMBOTHBLIX MUTATENbHbIX BELLECTB, KOPMOB C HU3KUMM
(MUHUManNbHbLIMK) 3aTpaTamMu UX HA €AUHULY NPOAYKLUMU B ONTUMANbHbIX YCIOBUSIX OKpYXKaloLLen cpeabl (Makpo- u
MUKPOKIMMAT).

1.2. B HacTosLee Bpema paspaboTaHbl U NPeanoXeHbl NPOU3BOACTBY TEXHOSOTMU MONyYEHUsi NPOAYKTOB
JKMBOTHOBOACTBA AfA BCEX HanpasBfeHWi BEAEHUS [aHHOW OTpacnu CenbCKoro XO3AWCTBa. 3TU TEXHOMOIUM
npeaycMaTpuBaoT CoOMIOAEHNE COBPEMEHHBIX TPEOOBaHUI NO KOPMIIEHNIO, COAEPXKaHUIO, YXOAY 32 >KUBOTHBLIMM,
WCMOSIHEHNE KOTOPbIX OGecneynBaeT COXPAHHOCTb MOrOSIOBbSl, COOTBETCTBYIOLMIA YPOBEHb NPOAYKTUBHOCTM,
KayeCTBO NPOAYKLIMU M BbICOKYIO PEHTAbENbLHOCTb NPOM3BOACTBA.

1.3. OpHako npakTuka paboTbl CENbCKOXO3AWCTBEHHLIX NPEANPUATUI pasHbiX (OpM COBCTBEHHOCTH
noKasbIBaeT, YTO PAKTUYECKU, AAKE NPU HANUYUU YUCTONOPOAHBIX XXUBOTHLIX, OHU HECYT CYLIECTBEHHbIE YObITKU
32 CYET HM3KOW COXPaHHOCTU, NPOAYKTUBHOCTU U BOCNPOU3BOAUTENIbHOW CNOCOGHOCTU XXMBOTHbIX.

1.4. OQHOM U3 OCHOBHbIX MPUYMH 3TUX TPYAHOCTEW B Pa3BUTUU XKXMBOTHOBOACTBA SABNSETCA HapylLUueHWe
pasnuyHbIX BUAOB 06MeHa BellecTB: GErKoB, YrneBo4oB, NMMNUMAOB, BATAMUHOB, MUHEPASbHbIX BELLECTB - MUKPO-
M MaKpO3NIEMEHTOB B OpraHu3me MNPOAYKTUBHBIX >KUBOTHbIX B pesynbTate aucbanaHca ux NOCTYNreHusi B
OpraHusM G KOPMOM, rMNOAMHAMUKN, pasBUTUSA CTPECCOBOrO COCTOSHUSA, OTPULATENbHOIO AENCTBUSA TEXHOF€HHbIX
hakTOpOB OKpY>KalOLLEN Cpeabl.

1.5. HapyweHua B oOMeHe BELLECTB BbI3bIBAIOT CTPYKTYPHbIE U3MEHEHUS BO BCEX OpraHax M CucteMax u
CHWKAIOT CMOCOBHOCTL K peanusauum CBONCTBEHHbIX UM (DU3MONOrMYecKnX OYHKLUNA.

1.6. ins cBOEBPEMEHHOrO NpeaynpeXXaeHus u yCTpaHeHus paccTponcTs B 06meHe BewecTB n obecneveHnst
ONTUMAnbLHOr0 MeTabonuYeckoro craryca M MPOAYKTUBHOIO 340POBbS >KUBOTHbIX HEOOXOAMM MNOCTOSIHHbIN
KOHTpPOMb 3a COCTOsiHMEM OOMEeHa BEeLecCTB, npoBeAeHUe NPOUNAKTUYECKUX, B CRy4YasX KNMHUYECKOIO
NposIBNEHMUSA - TepaneBTUHECKUX MEPONPUATHIA.

2. NMPOAYKTUBHOE 3[00OPOBbE XXMBOTHbIX N EFO KPUTEPUA

2.1. Bce coBpeMeHHbIE BUAbI U NOPOAbI CENbCKOXO3SNCTBEHHbIX XXMBOTHLIX NPOU3BOAST MSCa, MONOKA, sIULL,
WepcTU M APYrMx NPOAYKTOB BO MHOrO pa3 6Gonblue, yem uM TpebyeTcs Ans oBecneyeHUst Ux XM3HEHHbIX
OYHKLMIA: pocTa, pasBUTUS, PASMHOXEHUSA, MUTaHWA NOTOMCTBA U Ap.

2.2. MakcumanbHoe, "4pe3MepHoe npou3soAcTBO" (BMOCMHTE3) Aaxe OA4HOro (Hanpumep, MONOKO), a TeM
Honee 2-x n 6onee BUAOB NPOAYKLMMU, HEOGXOAMMON YeNOoBeEKY (MSACO + MOJOKO, MAICO + siiila U T.4.), - 3T0 CBOEro
poaa "naronorusn", 3akpenneHHas reHeTUYECKN B OpraHn3Me KUBOTHOTO.

2.3. Bbicokasi npoayKTMBHOCTb BCEX BUAOB XXMBOTHbLIX 0OYCNOBNEHA U HEPA3PbIBHO CBA3aHA C MHTEHCUBHbIM
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TEeYEeHWeM NpoLeccoB BCEX BUAOB OOMEHa BELLECTB B UX OpraHax u cucTeMax, C HanpskKeHHON pyHKLMOHANbLHO
[eATenNbHOCTLIO 3TUX OPraHoB.

2.4. Bbicokuit ypoBeHb (DYHKUMOHUPOBAHUS OPraHOB U CUCTEM B COYETAHUU C UHTEHCUBHBIM T€YEHUEM BCEX
BMAOB OOGMEHHbIX NPOLECCOB B HWUX, MO3BOMSOLWIMIA ANUTENBHO W B MOMHOM COOTBETCTBUM C paspaboTaHHbIMM
TEXHOMOrMAMM NOMnyYaTb MakCUMyM BUONOrMYEeCcKU NONMHOLEHHbLIX NPOAYKTOB XUBOTHOBOACTBA, BOCMPOU3BOAUTL B
COOTBETCTBYIOLLME OUONOrMYECKOMY BUAY CPOKM KPEMNKOE >KM3HECNOCOOHOE MNOTOMCTBO, OMNpefensercs Kak
NPOAYKTUBHOE 30POBbE XUBOTHbIX.

2.5. CoxpaHeHne nNpOAYKTUBHOIO 340pOBbA (B MOCNEAywLEeM - "340pOBbA") CENbCKOXO3AWCTBEHHbLIX
>KMBOTHbLIX peanu3yetcs B KOMMYeCTBE, Ka4ecTBe U OMONOrmyeckon nOMHOLEHHOCTU NPOAYKTOB >XMBOTHOBOACTBA.
370 onpeaensieT 9KOHOMUYECKYID SM(PEKTUBHOCTL BEAEHMS >KMBOTHOBOACTBA, Onarononyyue, 3/40pOBbE
HaceneHus 1, B LeNoM, NPoAOBONbCTBEHHYIO 6€30MacHOCTb CTPaHbl.

2.6. 300p0oBbE NPOAYKTUBHbBIX >XUBOTHbIX HEMOCPELCTBEHHO CBSI3aHO C MHTEHCUBHLIM TeYeHMEM NPOLIECCOB
oOMEeHa BELUEeCTB M MOITOMY FMaBHbIMU KPUTEPUSIMU OLIEHKM COCTOSIHMSI UX 3[0POBbS SIBMSIOTCA MoKasaTenu
MHTEHCUBHOCTM  NPOLECCOB  BCEX BUAOB OOMEHa  BELECTB, BbIBNIEHME  PaHHUX  [JOKIMHUYECKNX
(noHO30MOrMYECKNX) HAPYLUEHUW WX TEYEHWUs,, onpeaenieHWe WCTUHHbIX MPUYWMH ANt MX CBOEBPEMEHHOTO
YyCTpPaHEHUsi U BOCCTAHOBMNEHUA 300POBLS.

2.7. Hanbonee 0OLEKTUBHbIM WM AOCTOBEPHbIM AN OLEHKM COCTOSIHMSI 340POBbS >XMBOTHLIX SBRSAETCA
onpeaeneHne nabopaTopHbIMM MeTOZaMU GUOXMMMYECKUX MoKasaTernen KpOBM, XapaKTepu3ylowmx COCTOSHUE
pasnuYHbIX BUAOB 0OMEHa BELUeCTB B OpraHu3me.

2.8. Metabonuueckue nokasarenun KPOBU SABASIOTCA OTPaXXeHneM BUOXMMUYECKUX NPOLIECCOB, NPOTEKAIOLWUX
B OPraHu3Me >uBOTHbIX. COCTaB KPOBM CBUAETENLCTBYET KAK O HOPMAIbHbIX, TAK M O NATONOMMYECKUX Nnpoueccax,
NPOUCXOAALLMX B OPraHax U TKaHAX OpraHn3Ma XMBOTHOTO.

2.9. XvMu4yeckuii COCTaB KPOBWM B HOpME NpPU ONTUMANbHOM TEYEHUM NPOLECCOB OOMeHA B 340POBOM
opraHuaMe OCTaeTCs MOCTOAHHbIM C HeBGonbluMK konebGaHusMu B nepBble 4ackl nocne npuema kopma (1 - 2
yaca), WHTEHCUBHOW MbILEYHON WU 3MOLMOHANbLHOW Harpy3ku (CTpecC) U B CBA3W C U3IMEHEHMEM
HU3MONOrM4ecKoro coctoaHua (6epemMeHHOCTb, poabl U Ap.).

3. OCHOBHBbIE MNMYT OBMEHA BELLIECTB B OPTAHU3ME U UX SHAYEHUE
B OLIEHKE 310POBbA

3.1. UeHntpanbHoe mecto B MeTabonusaMe 3aHMMAIOT MpPOLIECCbl GMONOrMYecKoro OKUCIEHUS, B KOTOPbIX
rmaBHas ponb npuHaanexmT kucnopoay. OKMCNUTENbHO-BOCCTAHOBUTEINbHLIE peakuuuM CnyXaT WCTOYHUKOM
rMaBHOW Macckl dHEPruu, HEOOXOANMMON ANA XXU3HEAEATENLHOCTU OPraHUu3Ma, rOTOBSAT MIACTUHECKUii MaTtepuan
Ans co034aHUS M OGHOBMNEHUS KNETOYHbIX CTPYKTYP, NPUHUMAIOT HEMNOCPEACTBEHHOE y4acTUE B CAMOM MOCTPOEHUN
3TUX CTPYKTYP, BKIOYAIOT LUIMPOKUNA KPYr PEaKLuil, CBSI3aHHbLIX C MeTabonMyeckuMu npeBpaLLeHsMU YrneBoao0B,
nMnuaoB, 6GenKkoB, Yy>KepoAHbIX U NPOYUX COEANHEHUN.

Bce mHoroobpasme npoueccoB, NPOTEKAaWMX C Y4acTUeM KMUCIopoAa, MOXHO CBECTU K HECKOSbKUM
OCHOBHBLIM TUNaM:

- OKCuAasHble peakuuu, Katanusupyemsle )epMeHTamu, pacrnorioXXeHHbIMU, B OCHOBHOM, BO BHYTPEHHEN
mMeMmbpaHe MuUTOXOHAPWIA. MWUTOXOHAPUANbHOE OKWUCNEHWEe SIBNSETCA €AWHCTBEHHbIM W3BECTHBIM MEXaHW3MOM
“CnonbL30BaHUa KUcnopoaa Ans 06pasoBaHWs 3HEPrum B KIeTke;

- peakuuu OKCUreHas3HOro TuMa, CBSA3@HHbIE C 9SMEeKTPOHTPaHCMOPTHOW CUCTEMOW 3HAOMNNA3MATUYECKOTO
PeTMKyNyMa 1 UCMONb3YLLIME KUCNOPO B NIACTUYMECKMX Liensix. OTU peakuun npeanonaraiot BKNYEeHWe 0gHOro
UnKu ABYX aTOMOB KKUcropoza B MOnekyny cyberpara;

- B peakuMsx MWUTOXOHAPUANBLHOIO W  MWUKPOCOMAmbHOrO OKUCIIEHUS B Pe3yfbTarte  HEMnomHoro
BOCCTaHOBIEHUS Kucnopoaa A0 BOAbl MOryT 06pa30BbIBATLCA €r0 aKTUBHbIE (POPMbl - CYMEepPOKCUAHBIA K
rMAPOKCUMbHLIA paaukanbl, NEPEeKUCk BOAOPOAA, CUHIMETHbIA KUCnopoa. 3TU aKkTUBHbIE hOPMbI KMCNopoaa,
pearupysi, npexae BCEro, ¢ HEHaCbILEHHLIMU >XMPHBIMW KUCNOTaMu, 00pasyloT NepOKCUAHbIE COeAMHEHUS.
MosToMy BeCb 3TOT Mpouecc, UMelLmii cBoBOAHOPAAMKANbHLIA XapakTep, NOMy4un Ha3BaHWe NEePOKCUAHOrO
okucneHus nunuaos (MOJT). Mpouecchbl cBOGOAHOPAANKANBHOIO OKUCNEHUA NUMMAOB HEMPEPbLIBHO NPOTEKAaIOT B
HOpME BO BCEX TKaHsIX W Npu OnpeaeneHHOW WHTEHCUBHOCTM SBMAIOTCA YacTbi0 HOPMAambHbIX META0oNN4ecKnx
NPOLIECCOB B OPraHu3me.

3.2. Crtporas pernameHTauma peakumin [MOJT obecneymBaeTcsi COrNacoBaHHbIM (DYHKLMOHUPOBAHUEM
MEXaHU3MOB CUCTEMbl AHTMOKCUAAHTHOW 3awwuTbl (AOS3), KOHTPONMMPYKOLLEH YPOBEHb B OpraHu3Me akTUBHbIX
dopm kucrnopoaa, cBo60AHbIX paanKanoB U MONEKYMAPHLIX MPOAYKTOB NEPEKUCHOTO OKUCNEHNUSA NMNNA0B.

3.3. B opraHu3ame cyLleCTBYeT YHMKanbHasA (PU3NKO-XMMUYECKAs MakpocucTema perynsuum metabonusma,



OCHOBAHHAs Ha CBA3M U B3aUMOAENCTBUN MEXAY UHTEHCUBHOCTLIO NPOLECCOB NEPOKCUAHOTO OKUCNEHUS NUNUAOB,
C OOHOM CTOPOHbI, U PEernameHTUPYIOWENn U KOHTPONUPYIOLWEN 3TU NPOLeCCbl MHOFOKOMMNOHEHTHOW CUCTEMOMN
AHTUOKCUAAHTHOW 3almTbl - C APYron. YCTaHOBNEHUE COOTBETCTBYIOWMX cBA3eN M 6anaHca Mexay oTAenbHbIMU
KOMMOHEHTAMU  3TOW MAaKpOCUCTEMbI MO3BOMAET YCTAHABNMBATL  NPUYUHHO-CNEACTBEHHbIE  OTHOLUEHUA
NpakTU4eCkn BCeX CTOPOH MeTabonusma. OTum obecneunBaeTcsl COOTBETCTBUE XapakTepa M HanpaBiEHHOCTU
MeTabonuyeckux npoueccoB U3MEHSAIOWUMCA YCMOBUAM BHYTPEHHEN W BHELWHEW cpeabl ana obecneveHus
YXM3HEAEeATENbHOCTU OpraHu3mMa BO BCEX €€ NPOABEHUAX.

3.4. B KpOBM XMBOTHbIX B HOPME NPUCYTCTBYIOT MeTaGonuThl (NPOAYKTLI) BCEX BUAOB 0GMEHA B NOCTOSAHHBIX,
C HeBonblwuMK KonebaHuAMM ANS 340POBOrO0 OPraHu3ama, 3Ha4YeHUsX, ONTUMASBbHBIX ANA UHTEHCUBHOrO obMeHa
ANA pasnU4YHbIX BUAOB U YPOBHA NPOAYKTUBHOCTM.

3.5. B kpoBu cogepxkartcsa Genku: anbGymuHbl, rnoBGynuHbl (M ux dpakuuu), hmbpuHOreH, HykneonpoTeuasl,
rmuKoNpoTeuabl, NUNONpPoTenabl, PEPMEHTLI, TOPMOHBI, aHTUTENAa; NPOoAYKTbl GEnkoBoro obmeHa: MO4YeBMHA,
MOYEeBaa KUCNOTA, MYPUHOBLIE OCHOBAHMUA, KpeaTWH, ’MNNYpoBas KUCMOTA, NOAUNENTUALI, aMMUaK; NUIMEHTLI:
6unupybuH, ypobunuH u ap. B KkpoBM BCeraa HaxOAATCA YrneBoAbl: [MIOko3a, pyKTo3a, [IIUKOreH;
NPOMEXYTOYHbIE NPOAYKTbI YrNEBOAHOrO OOMEHa: MOJMOYHAA KUCMOTA, NUPOBUHOTPAAHAA KUCNOTA, YKCyCHas
Kucnota W Ap.; NPOAYyKTbl MUNUAHOTO OOMEeHa: HeWTpanbHble >upbl, doconunuabl; NPOAYKTEl MX OOMeHa U
pacnaga: rnuuepuH, XXUPHbIE KUCNOTbI, XONECTEPUH U ero 3upbl, KOMNNEKCHbIE COeANHEHNS NMNAOB ¢ Genkamu,
neumMTHH, kedpanuHbl U X KOMNAEKCHI, NPOAYKTbI NEPOKCUAHOTO OKMCNEHUA NUNUAOB (rmaponepeknucu, anbaeruabl,
KETOHBbI, 3NOKCHAbI U T.A.); TOPMOHbBI: aAPEeHanNuH, TMPOKCUH, NHCYNIMH, KOPTUKOCTEPOUALI, NONOBLIE N AP. TOPMOHbI;
ButamuHbl: A, B, C, D u gpyrme. B knetkax KpoBu W nnasme Haxoautca Oonbwoi HaAbop MUKPO- u
MaKpPO3NEMEHTOB: HATPUI, Kanuil, MarHuin, kanouuin, ocdop, Meab, UMHK, MapraHey, koGanbT, 104, CEeneH u
APYre XuMM4ecKne 3NnemMeHThbl.

3.6. OnTumanbHbIN YpOBEHb B OpraHu3Me BCEX, B TOM YUCME W NEpPeYUCNeHHbIX Bbiwe, Guonornvecku
aKTUBHbLIX COEAMHEHWUW, MPUHMMAIOWMX ydYacTue B npoueccax obmMeHa BewecTs, obecneunmBaeT COCTOSHUE
370pOBbS BbICOKONPOAYKTUBHBLIX XXMBOTHBIX.

3.7. B Tabnuue 2 (MpunoxeHue) npeactasneH ToT MUHUMYM BUOXUMUYECKUX NoKasaTenei KpoBU KPynHOro
poraToro CKOTa W CBMHEW, BESIMYMHbI KOTOPbIX COOTBETCTBYIOT OMTUMANbHOMY TEYEHWI0 NpoLeccoB obBmeHa
BELIEeCTB B opraHax M TkaHax (koneGaHua CBA3AHbl C pasHbIMM BO3PACTHLIMKW NEPUOAAMM, PAa3MUYHBIM
PU3N0NOrM4eckMmM COCTOSHUEM XMBOTHbBIX, CE30HaMM roaa u apyrumu dakropamm). o aTum nokasarensMm MOXHO
OLIEHWUTb COCTOSIHWE MPAKTUYECKU BCEX BUAOB 0OMEHA U COCTOSIHUE 30POBbS XXMBOTHBIX.

3.8. Ctporoe cobniogeHne ycrnoBuii BHELLHEN CPeabl ANSl XMBOTHbIX (KOPMMEHWe, codepxaHve u ap.) B
COOTBETCTBUUN C p33p860TaHHbIMM TexHonorusamu obecneunBaeT COCTOSIHME romeocrasa, T7.€. NOCTOsAHHOIo, B
yKa3aHHbIX npejenax, ypoBHA OUOXMMMYECKMX MoKasarened KpPOBU, CBUAETENLCTBYOWMX 06 ONTUManbLHOM
Te4yeHun 06MEHHbIX NPOLIECCOB, COCTOSIHUM CTPYKTYPbI U (DYHKLIUKM OPraHOB U CUCTEM OpraHnM3ma.

3.9. Tonbk0 mnpyM ONTUMANbHOM COCTOSSHUM OOMEHHBIX MPOLIECCOB Haubonee nONHO peanu3yercs
reHeTuyeckut noTeHuman OuocuHTesa (NPOAYKTUBHOCTM), OnNpedeneHHbli BUAOM, NOpoaon, Guonoruyeckomn
MONMHOLIEHHOCTLIO Mpoaykuuu. MNMokasarenu MHTEpbepa U 3KCTepbepa, CONPOTUBIIIEMOCTU OpraHuama dakropam
BHELUHEN Cpeabl, B TOM yncne 3aboneeBaHusm He3apasHoMn, UHAEKLUUOHHOW, MHBA3MOHHOW U APYIUX STWOJIOTUNA,
OLEHMBAIOTCHA MEeTOAaMu BUOXUMMUYECKOrO U KIMHUYEeCKoro obcneaosaHus. Mo nHtepbepHbiM (0OMeEH, CTpyKTypa u
YHKUUU CUCTEM) W IKCTEPbEPHbIM MokasaTensm (KIMHUYECKUM) MOXHO OOBLEKTUBHO CyaWTb O COCTOSIHUW
300POBbS XXUBOTHOIO.

3.10. YcnoBus BeAEHUS >XMBOTHOBOAYECKOM OTPACnU OKa3biBAlOT BAMSHUE HA COCTOAHWE 340POBbLSA
NPOAYKTUBHbIX >KMBOTHbLIX. YacTO y HMX perucTpupylor MaccoBble 3aboneBaHusi, B pe3ynbrate KOTOpbIX
COKpaLleHbl CPOKU XO3SMCTBEHHOrO UCMOMb30BaHUs, CHUXKAETCH NPOAYKTMBHOCTL, KA4€CTBO NPOAYKLUMK, HapyLLeHa
BOCMPOU3BOAUTENLHASA CNOCOBHOCTbL, XO35IMCTBA HECYT OonbLUME NOTepu.

3.11. ObecneveHue NPOAYKTUBHOIO 3[0POBbS XXMBOTHBIX - BaXKHEWLLAA 3ajava BCeX ypoBHeW paboTHUKOB
>XXUBOTHOBOACTBA, OCHOBA 3P (PEKTUBHOIrO BEAEHNA XMBOTHOBOACTBA.

4. HAPYUWEHWA OBMEHA BELLUECTB N UX SHAYEHWUE
NA 300POBbA XKNBOTHbIX

4.1. Bce npoueccbl 06MeHa BELECTB NMPOTEKAIOT B CYOKMETOYHbIX CTPYKTYpax BCEX OPraHOB U CUCTEM C
pa3sHOW MHTEHCUBHOCTbLIO U MOJITOMY BCE HapylueHusi oOMeHa BeluecTB BeAyT K U3MEHEHUAM YnbTPacTPyKTypbl
KNETOK U BbINOMHAEMbIX UMU (PYHKLMIA.

4.2. Kaxxgoe usmeHeHune B CTPYKType U (PyHKLIMKU BCEX OPraHOB U CUCTEM B OPraHM3Me XMBOTHbIX CBA3AHO C
M3MEHEHUSIMU KOMUYEeCTBa M KadecTBa OMOMNOrMYECKM AakTUBHbIX COEAWHEHUN, BXOAAWMX B WX COCTaB M



00yCrnoBnmBaloLLMX HapyLUeHNA OWOXMMUYECKMX Peakuuid, SBMSAIOLMXCA OCHOBOW BCEX >KU3HEHHbIX (DYHKLUWIA
opraHusma.

4.3. MNarobuoxuMmyeckne U3MEHEeHUs B OpraHn3Me ABNSAI0TCA OAHOW M3 OCHOBHbLIX NPWUYMH GOMbLUMHCTBA
3aboneBaHuii. UameHeHne HopManbHOro (PU3monorniyeckoro) TEUEHUs1 AaXKe OTAENbHbIX 3BEHLEB CMOXHON Lenu
NPeBpaLLEeHUii BELLECTB BbI3bIBAET HAapyLUeHWe MPOLIECCOB >KU3HEAEATENLHOCTU OpraHusma, a B cnyvae
nopa)KeHnsi y3noBbIX MYHKTOB 0OMeHa - rubenb KneTok u Mopdonornyeckne (CyokneToYHble) U3MEHEHUSA OPraHOB
U TKAHEN C HapyweHuem ux YHKUMA. K MOBPEeXOAEHU0 CTPYKTYPHOW LIENOCTHOCTU KneTok (GuomemGpaH)
NPUBOAMT M30ObITOYHAA akTuBauusa CBOOOAHOPAAMKANBLHOIO OKUCNEHMSs U 00pas3oBaHWe ero TOKCUYECKUX
NPOAYKTOB, YTO, B KOHEYHOM WTOre, BEAET K CHUXEHMIO NPOAYKTUBHOCTUM U €CTECTBEHHOM PE3UCTEHTHOCTU
XKUBOTHbLIX, WU, B ONPEAEreHHbIX YCNOBUSX, CTAHOBUTCS OCHOBHbIM MMW BTOPUYHBLIM MaTOreHeTUYECKUM 3BEHOM
pa3BuTUs 3abonesaHus.

4.4, BbisiBNeHUe U onpeaeneHuwe paHHuX, AOKIMHUYECKUX (OOHO30NOrMYECKUX), U3MEHEHUNW B oOMeHe
BELECTB - 9TO BaXHEWLUMA MOMEHT B OLIEHKE COCTOSIHUSA 340POBbSl XMBOTHbIX Ha rpaHW nepexoaa ero B
naTonorMio M MOCNeayloLWero pasBUTUsa KnuHuyeckux dopm 3aboneBaHuit. CBOEBPEMEHHOE BbISABNEHUE
HavanbHbIX CKPbLITbIX (FTAaTEHTHbIX) CTaAUN BCEX 3a00neBaHui, NOPaKALLUX XXMBOTHLIX B HACTOALLUMX YCNOBUSIX
BEIEHUA OTpacnemn >XUBOTHOBOACTBA, ONpeJerneHue 3TUONOrMKM U MaToreHe3a paccTponcTs obMeHa BeLUECTB
ABNAETCA OCHOBOMN UX 3PPEKTUBHON NPODUNAKTUKM U TEPANUN,

4.5. Cpean OCHOBHbLIX MPUYMH, NPUBOAALIMX K 3a00NeBaHUAM XUBOTHbIX, 00YCNOBNEHHLIM HAPYLUEHUAMM B
0obMeHe BeLLecTB, Haubornee 4YacTo BbIAENSIOT:

- HecobmnioaeHne NPUHATbIX HOPMATUBOB MOMHOLIEHHOTO MUTAHUA U AucOanaHc nNUTaTeNbHbLIX BELECTB B
pauMoHax C y4yeToM (PU3MONOrM4EeCcKoro COCTOSIHUS, MPOAYKTUBHOCTM, BO3pacra, NepuoaoB BbIPALUMBAHUA U
oTKOpMa, Npasun yxoda, coaepxaHus;

- M3BbLITOK Unn AeduumnT B pauuoHe 0enkos, yrnesoaoB, NMNMAOB, BUTAMUHOB, Makpo- U MUKPOINEMEHTOB,
HapyLleHue COOTHOLLEHUS B pauuoHe yrneesoaoB u 0enkoB, kanbuma U ¢ocdopa, Makpo- U MUKPOINIEMEHTOB
Mexay cobow;

- ANUTENbHOE CKapMIMBaHWe MOHOKOPMOB - CUIOCA, CeHax@, >xoMa, 6apabl C BbICOKMM COAepXaHuem
MacnsHOW  KACMOTbl; HW3KUM  COOTHOLIEHUEM MO MUTATENbHOCTU  KPYMHOU3MEMbYEHHLIX KOPMOB C
MenkonsMernbyYeHHbiMu (MeHee 1);

- CKapMITMBaHUe KOPMOB, NOPAXXEHHbIX rpuGamu, NPUroTOBIEHHbIX U3 HEKAYECTBEHHbIX 3€PHOBbIX OTX0A0B;

- CTpeccoBble AesajanTtauun BCNeACTBUE HECOOTBETCTBUSI PE3EpPBHLIX BO3MOXHOCTEW WU PE3UCTEHTHOCTU
OpraHu3mMa >XMBOTHbIX TEXHOMOIMYECKUM U APYIMM Harpy3kam (HegoCTaTOYHOCTb (PPOHTA KOPMIIEHUS XMBOTHbIX,
neperpynnupoBkM W NEpeMELLEeHUN >KMBOTHLIX, TPAHCMOPTMPOBKM, BaKUMHALMSA, NPOU3BOACTBEHHbLIE LUYMbI,
3MOLMOHaNbLHO-60NeBbLIE BO3AENCTBUSA NPY BETEPUHAPHBLIX MAHNMYNALMAX U T.4.);

- NOCTOSIHHOE CTOMMOBOE COAEMKaHNe, OTCYTCTBME aKTUBHOTO MOLIMOHA, YNbTpadnoneToBoro 06ny4eHus;

- coAepXaHue >MBOTHbIX B MOMELUEHUSX C HEeYAOBMNETBOPUTENbHbLIMKM MapaMmeTpaMmu MUKpPOKnumara:
n30bITOK BNarK, aMmmuaka, CepoBoAopoa, yrinekucnoThl, BbICOKasi UMM HU3Kas Temneparypa v ap.;

- pasnuyHble akonornyeckue pakrTopbl (TEXHOrEHHbIE U BUOreHHble aHOManuu U ap.).

MexaHu3m aencTBusi BCex 9TUX (PaKTOPOB MOXET ObiTb PA3NUYHBLIM, HO KOHEYHBIM PEe3ynbTaToOM 3TUX
BO34€EWCTBUMN BCEraa sSIBNSIIOTCS PACCTPOICTBA B 0OOMeHe BELLECTB.

5. OCHOBHbIE BUAbl HAPYLUEHWU OBMEHA BELLECTB Y KPYMNHOIO
POrATOIo CKOTA U UX KNMHNYECKOE MNMPOABIIEHVE

5.1. CTeneHb KINUHUYECKOTO NPOSABIIEHUS HapyLIeHuii 0OMeHa BELLECTB Y KPYMHOro poratoro ckota GbiBaet
pa3nu4HON B 3aBUCUMOCTM OT XapakTepa U ANUTENbHOCTM AucbanaHca anemMeHTOB NMUTaHus, aecduuuta unu
n30bITKA OTAENbHLIX MUTATENbHLIX BELLYECTB MU UX KOMNMEKCa, YPOBHSI MOMIOYHOM WU MSICHOW NPOAYKTUBHOCTH
>KMBOTHBIX, YCNOBUI UX COAEPXKAHUSA, AENCTBUS IKONOrMYECKUX (hakTopos U T.N.

3TU HapylwleHusi pa3BUMBAIOTCS B paMKaxX €A4WHbIX MEXaHU3MOB BKIIIOUEHMS aAanTauWuOHHbIX NPOLECCOB,
KOraa Hapsay co cneuuduyeckumu cuHapomamu G0onesHW MpUCYTCTBYIOT MpU3Haku obuiei Hecneuudmyeckon
peakumMum opraHu3ama, HOCSILLEW YHUBEpCamnbHbIW XapakTep. bonme3Hu npoTekaloT C HapyweHuem BCeX BMAOB
obmeHa BeLeCTB C ANUTENbHLIM, CKPbITbIM, HECCUMNTOMHbLIM TEYEHUEM M B JanbHeiWeM C NposiBieHWEM B
Ho3onorn4eckn auddepeHumpyembie opMbl NATONOMMN.

5.2. Aumpos. 310 3aboneBaHWe XapakTepu3yeTCsl HaKOMNSIIEHMEM B OpPraHusMe MNPOMEXXYTOYHbIX KUCTIbIX
npoaykToB MeTabonuama, 4TO MPUBOAUT K CHWXKEHMIO LLUENOYHOro pesepBa kposu. Pasnuuailotr auugos
mMeTabonu4eckunii, CBsI3aHHbIN C MOHMXEHUEM B OPraHN3Me OKUCTIMTENbHOI CMOCOBHOCTU, U pecnUpPaTOpHLINA (Npu
HapyLweHuM neroyHoro rasoobmeHa). B ocHoBe metabonuueckoro auuposa 4acrto nexut pyobuosbit aumaos,



pasBuBaroLmiica Ha (POHE M3OLITOMHOrO MOCTYMIIEHUsI KUCTIbIX 3KBUBANEHTOB, NOCTynneHust B pybey GonbLumnx
KONMMYeCTB ferkonepesapuMBaemblX YrnesoAOB WNWM NpU HeAooCcTaTke krnetyatkm B pauyuoHe. Mpu aumpose
NPOUCXOAAT AUCTPOUYECKME U3MEHEHUS B OpraHax U TKaHAX, YTO MPUBOAUT K CHUKEHUIO NPOAYKTUBHOCTM U
BOCMPOU3BOAUTENLHON CMOCOGHOCTH Y KOPOB M POXKAEHUIO (DU3UONOTMUECKM HE3PENOoro Npunnoaa.
HOBOpOXAEHHBIE TENATA B TEYeHWe MepBbiX YACOB MOCTHATANMbHOIO PasBUTUSA HAXOAATCA B COCTOAHWUM
€CTECTBEHHOr0 pecnupaTtopHO-MeTabonuMyeckoro auuaosa. 3TO CBA3AHO C TeM, YTO BO BpemMsA poaoOB Nnoj
nepexxMBaeT 3HauMTenbHbIA usmonorndeckuii ctpecc. CokpalleHue MaTtku B nepuoa poaos npeaonpeaenser
HapyLleHUe NnaueHTapHOro KPoBoobpaLLeHUst U TOPMO3UT MOCTYNNEHUE KUCNIOPOAA B TKAHU NoAA, YTO NPpUBOAUT
K LUMPKYNATOPHOW rMnokcun. CHUXKEHUE YPOBHSA KUCMOPOAA B KPOBM MnoAa Brnedver 3a coOou NOBbILWEHUE B HEW
napuuanbHOro AasneHus yrnekucnoro rasa. Agantauua k aeduuuty kucropoaa npeaonpeaenser akTusauuio
aHa3pOBHOro rMUKoM3a u HakonneHue B TKaHAX, a BNOCNEeACTBUM U B KPOBU, MOJIOYHOM KUCNOTLI. HopManusauus
KMCINOTHO-OCHOBHOTO COCTOSIHMA Yy TenaT npoucxoaut 4vepe3 24 - 36 yacoB nocne ux poxaeHus. bBonee
ANUTenbHOEe COCTOSIHME auuaosa fBNAeTCcs OAHWM K3 DaKTOpOB, BEAYLUMX K HapyweHuto opMupoBaHuA
KONOCTPanbHOrO UMMYHUTETA Y HOBOPOXAEHHbLIX TENAT U CHUXKEHMIO UX NPOTUBOUHMEKUMOHHON YCTONUUBOCTMU.
5.3. KeT03. Y BbICOKONPOAYKTUBHbIX >XMBOTHbIX B pPe3yrnbTaTe HegocTaTka 3Heprum B OpraHuame XXMBOTHOIO U
HapyLueHus GenkoBoro, yrneBoAHOrO M XUpPOBOro obmeHa pasBuBaeTcs keTo3. 31o 3aGonesaHue o6ycnoBneHo
YyCUMNEHHbIM 00pa30BaHMEM, HAKOMMEHUEM U MOBBILIEHHbLIM BbIBEAEHUEM M3 OPraHn3ma ¢ MO4YOW U MOJSIOKOM WU
NOTOM KETOHOBbIX Ten (aueTtoHa, [-okcHMACIIHOW W aUETOYKCYCHOM kucnoT). OHO  conpoBOXaaeTcs

TMMOrIMKEMWENR, TUMO-  WUNKW  TUNEPNPOTEMHEMUEN, CHWKEHUEM  LUEMNOYHOTO  pe3epBa, pPacCTPOWCTBOM
hYHKUMOHANBHOW AeATeNbHOCTU neyeHn (DONesHEeHHOCTb, yBEenuueHwe, AucTpodus), cepaua (Taxukapams,
apuTMusl), OPraHoB NULLEBApPeHUs (CHUWXKEHWE W U3BpaLLeHMe anneTuTa, rMNOTOHUS NPemKeNyaKOB), CHUXEHUEM
NPOAYKTUBHOCTU W BOCMPOU3BOAUTENbLHOW (PyHKUMU. OOLLEee COCTOSIHME YrHETEHHOe, UHOraa Bo30yXaeHHoe, C
cyaoporaMmu MyckynaTypbl Tena.

5.4. Ocreoguctpochus. 3aboneeaHne KMMHUYECKU NPOSIBNSIETCA B0NEe3HEHHOCTLIO KOCTSKA, Pa3MArYeHUeM u
paccacbiBaHUEM MOCMNEAHUX XBOCTOBBLIX MO3BOHKOB U pebep, aedopmauuen no3BOHOYHMKA U TPYAHOW KNETKM,
LWATKOCTbIO POroBbiIX OTPOCTKOB U 3yOOB, YTOMLLIEHWEM CyCTaBOB, XPOMOTOW, UpEe3MepHbiM OTpacTaHWEM
KOMBbITHOTO pora, UCKPUBIIEHMEM U HEMPABUITbHOW NOCTAHOBKOM KOHEYHOCTEN, ONegHOCTbIO CrIM3UCTbLIX 060noYeK,
U3BpALLEHUEM anneTuta, rMNOTOHMEN MPEMKENYAKOB, CHWKEHUEM NPOAYKTUBHOCTU WU BOCMPOM3BOAMTENLHON
CNOCOBHOCTM KOPOB. Y XMBOTHLIX 4acTO HabNIOAAIOT 3aneXxuBaHusi U NPONEXHW.

PasnuyaioT nepeuYHyIo (anMMeHTapHylo) - U3-3a HeJOCTaTka B paLuoHaxX NUTaTENbHbLIX BELWECTB: NPOTENHa,
yrmeBogoB, BUTAMWHOB, MaKpO- U MWUKPOSNIEMEHTOB M BTOPUYHYIO OCTEOAUCTPOMIO - BCRNEACTBME auuaosa,
rMNoKuHe3nu, BoNesHen NeYeHn, NoYeK, NapaLLMTOBUAHBIX XKENE3 U XKENYA0YHO-KULLEYHOro TpakTa.

Mpu >XOMOBOM OTKOPME anuMeHTapHas ocTeoaAucTpoua COYeTaeTcs C BTOPUYHON, OOYCNOBNEHHON
HapyLleHUsiMU OYHKUMUIA NeYeHu, NoYeK, CrM3nCTbix 060n0ueK XenyaouHo-KuwevHoro Tpakta. Ocreoaucrpodus
COMpPOBOXAAETCsl HapylLleHWem BCex BuAOB oOMeHa BellecTB: Genkos, yrnesogoB, NUNMAOB, BUTAMMHOB W
MUHEparnbHbIX 9NEMEHTOB, TaK Kak B OPraHW3mMe OHU TECHO B3aUMMOCBA3aHbI. [Py 3TOM 3HAYUTENBHO U3MEHAETCA
MUHEeparnbHbIi COCTAB KOCTHOM TKAHM W NNasmbl KPOBW, HapywalTcsa (yHKUMM KneTok (octeobnacros u
OCTEOKINACTOB), U3MEHAETCA CTPYKTYPA KOCTAKA.

OnutencHbivi AedULUUT MUHEPAanbHbLIX BELWECTB B PALMOHE NPUBOAUT K MHTEHCMBHOMY BbIXOAY MX U3 KOCTEW
Ans NoAAep)XaHWs HOPMAanbHOrO YpOBHA OOMEHA BeLLECTB B OpPraHU3Me >XUBOTHbIX. N36bITOMHOE nocTynneHue B
OpraHu3M >MBOTHbLIX Kanusi U KanbuUus CHWXaeT ycBoeHue Hatpus, docdopa, cepbl M a3oTa u cnocobeTeyeT
HapyLLEHUIO NPOLIECCOB KOCTE0Opa3oBaHuA. AKTUBaLMA AEATENbHOCTU OCTEOKNACTOB BEAET K BbIMbIBAHUIO CONEn
KanbLmsi u cboccopa u3 KocTei u pa3suTuio pubpo3HOI TKaHNM BMECTO KOCTHON. B KpOoBM NOBLILLAETCA aKTUBHOCTb
weno4yHoii doccartasel (LLP) - dhepmeHTa, NPMHUMALOLLIETO yyacTie B npouecce kocteobpa3oBaHus.

5.5. MactbuwHas TeTaHus. 3aboneBaHme y KOPOB MNPOSIBASIETCA MNOBLILWEHHOW BO30YAUMOCTLIO,
NyrfMBOCTbIO, CHWXKEHUMEM anneTuta, YCUNEHHbIM BblAENIEHUEM  CRIOHbI, CYAOPOXHBLIMU  ABWKEHUAMM,
HUBPUINAPHLIMU COKPALLEHMSIMU MbILLL, FOSIOBbLI U LLIEN (KUBOTHbIe GOnblue nexaT u NepeaBUraloTcs ¢ TPyaoMm),
waraioulenca noxoakon. MNMporekaer ocTpo u HabniogaeTca B nepeblie HEAenu nocne nepesoAa >XUBOTHBLIX HA
KyNbTypHble nacTouLLa npu noTpebreHnn 3eneHoro kopMa, cogepxailero 6onbLIoe KonNU4ecTBo a3oTa u kanus Ha
hoHe HepocTaTka MarHus M KanbLusi B OpraHusme. M30bITOK NpOTeMHA M Kanua CHUXAET YCBOEHME MarHus,
0co0GeHHO Npu HeJOCTaTKe NOBApEHHOM CONKU. HapyLuaeTcsl COOTHOLLEHHUE Kanusa U HaTpUA B OpraHusme.

5.6. M'MNOMUKPO3NEMEHTO3bI.

5.6.1. MuKpoanemeHTbl, KaKk WM Apyrme nutaTesnbHble BeLleCcTBa, MOCTYNaloT B OpPraHM3Mm >KUBOTHOMO C
KOpMamu 1, YaCTUYHO, C BOAOW, KOTOPbIE SABMAIOTCH €4UHCTBEHHLIMU X UCTOYHUKAMM NS XXUBOTHbIX.

5.6.2. CoaepaHMe MUKPOINMEMEHTOB B KOpPMax WM Apyrux npoAykTtax pacTeHneBoAcTBa 3aBUCUT OT
KOHLIEHTpaLUK paCTBOPUMBIX COEJUHEHUIA 3TUX 3NIEMEHTOB B NMOYBAX, HA KOTOPLIX Npon3pacranu. Mpakruyecku Bo



BCEX OMOreoxXummyeckMx MPOBUHUMAX M 30HAX MOYBbLI MCTOLLEHbI MO OCHOBHbLIM MMWKPO3NEMEHTaM, TaK Kak
€XXEro4HO C ypoXXaeM 3epHOBbIX, KOPMOBBIX U MULLEBLIX KYNbLTYP OHU BbIHOCATCA M3 NO4YBbI 6€3 BOCNONHEHUS 3a
cYeT yaobpeHuii.

5.6.3. InA TO4HOM M AOCTOBEPHON XapaKTEPUCTUKM PaLMOHOB HEODX0AMMO 3HATb (PaKTUYECKOe coaepXKaHue
MUKPOSMEMEHTOB B KOpMax BCEro pauuoHa, ANs Yero Hy>XHO ob6si3aTenbLHO uccneaosaTh BCE KOPMa, BXOAALLME B
paLMOH XMBOTHBIX B KaXAOM X03ancTee. Hanbonee To4HO onpeaenutb YA0OBNETBOPEHUE NOTPeBGHOCTU opraHuamMa
YKMBOTHBIX B MUKPO3NEMEHTAaX MOXKHO MPU UCCIeA0BaHUU UX coaepaHua B kpoBu. KaTeropuuecku 3anpewjaerca
onpeaeneHue noTpeGHOCTU U NOTPEONEHNS MUKPOSNEMEHTOB MO TAOMMYHBIM JaHHbLIM PA3NUYHLIX CNIPABOYHUKOB.

5.6.4. OCHOBHbIMM (hAaKTOPAMU CHUXKEHUS COAEPXKAHUA MUKPOIIIEMEHTOB B OPraHU3Me >XMBOTHBIX SABIISIIOTCA:
He0CTaTOYHOe MOCTYNNEHNe B OPraHu3Mm C KOPpMamu B aOCOMIOTHLIX BENUYMHAX U HA €4MHULY NUTATENbHOCTH,
T.€. U3 pacyera Ha 1 KOPMOBYIO eauHULY unn Ha 100 r nepeBapMBaeMOro NPoTeUHa, yBenuyeHHas noTpebGHoCTb U
pacxon npu NOBbILUEHUW BCEX BUAOB NPOAYKTUBHOCTU 3a CYET MHTEHCUdUKaLMuM NpoLeccoB OOMeHa BELLEeCTB,
HEey10BNETBOPUTENbHOE WX UCNOSMb30BaHUE U3 KOPMOB B XKENyA04HO-KULLEYHOM TpaKTe.

5.6.5. [lecbuumnt koMnnekca MUKPOINEMEHTOB B OpraHM3Me npexae BCero oTpuuarensHO NPOABIAETCA B
nueBapuTensHOM TpakTe. MUKPOSNeMeHTbl HE0OX0AUMBI ANsi ONMTUMANbHON XM3HEAEeATENbHOCTU CUMOUOHTHOM
cdnopbl pybua u TONCTOr0 OTAENa KULLEYHUKA Y OAHOKAMEPHbIX. JeduuUT Mx BEAET K CHIKEHUIO KOnuyecTsa
CUMOMOHTHOW MUKpPONOpbl U MH(y3opuin B 10 1 Bonee pas. B cBsA3M C 3TUM, COOTBETCTBEHHO BO CTOJSIbKO e pa3
CHWKAETCH €e aKTUBHOCTb B OTHOLLEHUM UCMONb30BaHUSI MUTATENbHbIX BELLECTB KOPMOB: pa3pyLUEHUsI KNeT4aTky,
YCBOEHMA aMMuaka u apyrux opm HeGenkoBoro asora, o6pazoBaHUA UMM METYYUX XMPHbIX KUCNoT (JDKK),
BuocuHTE3a MUKPOOHOro Oefka M MUMKPOOMAnNbHOrO CUHTE3a AaMMHOKUCIIOT, B TOM 4UUCNE HEe3aMEHUMbIX,
OMOCUHTE3a TaKMX BUTAMUHOB, KaK TUAMUH, puOOdnaBuH, HUKOTUHOBAA U (PONUEBAsA KUCMOTbI, BUTaAMUMHOB B6 u
B12, koTOpble BXOAAT B COCTAB MHOMMX (PEPMEHTOB U KOPEpMEHTOB. [pn 3TOM CHMXKAETCH YCBOEHWE W camux
MUKPOSNEMEHTOB U3 KOPMOB.

5.6.6. CHUXXEHUE aKTMBHOCTM CUMOMOHTHOW MUKPOMNOpbLI, HAPYLUEHWE NPOLIECCOB NULLEBAPEHUA BeAeT K
HaKOMMEHUIO B NPOCBETE KWULUEYHUKA HEnepeBapeHHbIX, KUCIbIX U TOKCUYHbIX NPOAYKTOB pacnaga nuTatesbHbIX
BELUECTB KOPMOB, KOTOPbIE BbI3bIBAIOT pPa3fpa)KeHUE CrM3UCTOW OBONIOUKM JKeryAKa M KULLIEYHUKA U BeayT K
pa3sBUTUIO raCTPOIHTEPUTOB C AMUTENbHLIMU, TPYAHO NOAAAIOLUMMUCA MEAUKAMEHTO3HOMY fEYEeHUI0 NOHOCaMM,
0COBEHHO Yy MOMNOAHAKA.

5.6.7. MNpu HegocTaTKE MUKPOSMNEMEHTOB CHUXKEHA AKTUBHOCTb MUKPOMOPbI XKENYAOYHO-KMLLEYHOTO TpakTa
u BuocuHTes e BMTaMMHOB. BcrneacTeue aToro CHUkaercs o6ecnevyeHHOCTb OpraHW3mMa BCEMW BUTaMMUHAMM,
NPOosIBNAOTCA BCE OTpULATENMbHbLIE NOCNeACTBUA aBUTAMUHO30B B Pa3HOM CTENEHW B 3aBMCUMOCTM OT YPOBHS UX
aeduuuTa.

5.6.8. PaccrpoiictBa (OyHKUUIA HAOKPUHHOM CUCTEMbI, HApyLLEeHUS 0OMeHa HYKNEMHOBBLIX KUCIOT, CUHTEe3a
BUTAMWHOB, CHWXEHWE aKTUBHOCTU (PepMEHTOB npu Aeduunute MUKPOINEMEHTOB B OpraHuM3ame npOAYKTUBHbIX
KMBOTHbIX BEAYT K MAaTONOrMYECKUM W3MEHEHMSAM Te4YeHust GMOXMMMYECKUX NPOLECCOB BCEX BMAOB 0OMeHa
BelwjecTs: Oenkos, yrnesodoOB, NWNWAOB, MUHEparnbHbIX BELLECTB C COOTBETCTBYIOLUMMU MOPGONOruyeckumMm
U3MEHEHUSIMU BO BCEX OpraHax W CUCTeMax, CHKEeHUEeM MX PYHKLUOHAMNBHBIX CMOCOOHOCTEN, YTO NPOSABSAETCA
paccTpoiicTBamu NPOAYKTUBHOrO 340POBbA XUBOTHBIX CO CHUXKEHUEM MX PE3UCTEHTHOCTU, PEAKTUBHOCTU B OTBET
Ha gencTBne (PakToOpOB BHELUHEN Cpedbl, B TOM YnChe pasfMyHbiM 3aboneBaHusamMm.

5.6.9. HegocraTo4yHOCTb oga COMPOBOXAAETCA YBENMYEHMEM LUMTOBUAHON XENe3bl, HAapyLLUEHUEM BCEX
BMaoB obmeHa BellecTB, Gpagukapaueii, SK3ogTanbMUen, OTEYHOCTBIO KOXM MEXYENOCTHOro NpOCTPaHCTBa
(MukcegemMa), CHUXeHUEeM UHTEHCUBHOCTU poCTa, YyNUTAHHOCTU, MOFMOYHOW NPOAYKTUBHOCTU U XXUPHOCTWM MOIOKA,
CYXOCTbIO U NOBLILLEHHOW CKNaA4aTOCTbIO KOXW, HApyLUEHWEM POCTa BONOC, 3aMeANEHHON NUHLKOW, HapyLLUEHeM
BOCMPOW3BOAUTENBHON PyHKUMKM, abopTamn, SMOPUOHANbHOW CMEPTHOCTBIO M POXIEHWEM (PU3MONOrNYECcKm
HespenbiX "ronbix" TenAT. HegocratodHOCTb Moga MOXET pasBuBaTbCA M Npu U3bbITKE B pauMoOHe Kanbuus,
mapraHua, ropa, cesuHua, Gpoma.

5.6.10. HepgocratoyHocTh KoBanbTa (runoko6anbTo3) 0TMeYaeTcs Kak npu AeduunuTte ero B opraHusMe, Tak
U npu u3bbITKe MapraHua, CTPOHUUS. XapakTepu3yeTCsl CHWDKEHMEM U UM3BpaLleHMeM annetuTa, "nuayxon”,
UCTOLLEHMEM, CHUXEHUEM MACHOW U MOMOYHOW NPOAYKTUBHOCTU, TMNOXPOMHOW aHEMUEN, ONEeAHOCTLIO CMU3UCTbIX
obonoyek rnas, Hoca, rMNOTOHUEN W aTOHMel NpeaXenyakoB, 3aMearieHHOM nMHbKOW. ConpoBoXXaaeTcs
HapylleHuem BCeX BMAOB OOMEHa BELECTB B OpraHW3Me W CHWKEHWEM (PepMEHTaTUBHOW aKTUBHOCTM
MuKpochnopsbl pybua.

5.6.11. HepgocraTtoyHoCTb LMHKA (napakeparto3) MPOSIBASETCA HapyLleHWem asoTUCTOro, YrnesBoAHOro u
MUHepanbHoro obMeHa, paspacTaHMeM M CKNagyaToCTbl0 MOBEPXHOCTHOTO Crosi 3nuaepMuca, O0COGEHHO B
obnactu wen, 0BNbICEHMEM Y4aCTKOB KOXM, PacCTPOMCTBOM (DYHKLMM BOCMPOU3BOAUTENBbHOW CUCTEMBI,
NOpaXKeHNEeM MeYeHU, CHUXKEHUEM MSICHOW M MOMOYHOW NPOAYKTMBHOCTM. MOXeT pa3BuBaTbCA TaKke W npu



n36bITKE KanbLUWs B OpraHmsmMe.

5.6.12. HepgoctaToyHOCTb Meau (TMMOKYNpPO3) BO3HWUKAeT npu geduuute ee B opraHuame, npu u3ObITKE
monubaeHa, CBMHUA, CynbdaToB, kanbuusa, d)ocdopa B paumoHe. XapakTepudyeTca M3BpalleHMem annetuTa,
UCXyAaHUEM, TMMOXPOMHOW aHEMUEN, AeNUTMEHTAaLMEeR BONOCAHOrO NOKPOBA, 3aMeANEHHOW NMUHBKOW, CHKEHUEM
BOCNPOM3BOAUTENbHOW PYHKUMM, MACHOW M MOSIOYHON MPOAYKTUBHOCTU, PACCTPONCTBOM (PYHKLMMW >KENyA04HO-
KULLIEYHOTO TpakTa (MPod)y3HbIE MOHOCHI).

5.6.13. HepgocraTo4HOCTL MapraHua MPUMBOAUT K CHIDKEHMIO YMWTAHHOCTM UM MacChl Temna >KUBOTHbIX,
HapyLUEHUIO KPOBETBOPEHUS M BOCNPOU3BOAUTENBHOW CMOCOBHOCTU, CHUXKEHWUIO UHTEHCUBHOCTU OKUCIUTENbHbIX
npoueccoB, HapyLeHuto 6enKkoBOro, yrneBoOAHOrO, MUNUAHOTO, BUTAMUHHOTO W MWHEpParbHOro OOMEHOB, 4TO
NPOAIBNAETCA KMMHUYECKUMU MPU3HaKamu octeoanctpodum. MoxeT Takke BOSHUKHYTb U NPU M3DObITKE Kanbums u
Kenesa B KopMmax.

5.6.14. CeneHoBasi HEAOCTATOYHOCTb, Kak NpaBuo, pasBMBAETCA NPU ero HeJOCTaTOMHOM MOCTYMNMEHUEM C
KOPMOM U NPOSABMAETCA HapyLUeHWemM BOCNPOM3BOAUTENbHOW (DYHKUUU, POXKAEHUEM (PU3MONOTMYECKUN HEIPEMOro
npunnoga, 3abonesalollero B MepBble AHW XW3HW OenombieyHon OonesHbl. CONPOBOXOAETCH YrHETEHUEM,
LIATKOW MOXOAKOW, XPOMOTOW, MHOrAa napes3omM 1 napanuyom OTAesNbHbIX YacTen Tena. B ckeneTHON n cepaedHom
Myckynatype oGHapyxuBaloT GenoBaTbie, CEPO-KENTbIE, NONOCYaThie M NATHUCTBIE O4YarM, HanoMMHaloLWmMe no
LBETY BapeHOe KypuHOe MACO.

5.7. TuNOBMTaMMHO3bI. Y KPYMHOro poratoro ckota Hambonee 4acTto PerucTpupyroTcs TMNOBUTAMMHO3LI,
ABMAIOLMECS NEPBON CTaguelrt BUTAMUHHON HELOCTAaTOMHOCTM, KOTOpasi BUOXMMUYECKN NPOSABMSIETCA CHIKEHNEM
KOHUEHTpauMn AeUUUTHBIX BUTAMWHOB B KPOBU W MeYeHU. Pexe perncTpupylotcs aBUTAMUHO3bI, KOTOPbIE
KIMTMHWMYECKN MPOSABMSAIOTCA MPU3HAKAMM, XapakTepHbiMU AN Aeduuyuta OTAeNbHbIX BUTAMUHOB, M HEpeako
3aKaH4YMBaOTCA rMBenbio XXMBOTHOTO.

5.7.1. TunoButamnHo3 A. ButamuH A cuHTe3aupyeTtca B opraHuame u3 B-kaporuna . Ha obpasosanue 1 mr

BuTammHa A Tpebyetca 4 Mr kapoTuHa. fmnoButammnHo3 A HabnNOgaeTcs Npu KOPOTKOM nepuoae nactoMLHOro
COAdEepXaHWsA, XpOHWYeckoM Jeduuute BuTamMmHa A B oOpraHuame, u3bbiTke npoteMHa B pauuoHe. OH
COMNPOBOXAAETCA pasBUTMEM MEeTannacTuyecknux NpoLeccoB B MOKPOBHOM 3NUTENUU NULLEBAPUTENBHBLIX OPraHoB.,
MOYEBbLIBOAALMX NYTEW, OSNUTENUM pPOroBULIbI, HapPYLUEHUEM MOMOBbLIX LIMKNOB, FUNOYHKUMEN AUYHUKOB,
9MBpUOHArbHONW CMEPTHOCTBIO, pOXAEHWEM (DM3NONOTMYECKU HE3penoro npunnoja, 3aaepxaHuem nocneaa,
SHAOMETPUTAMMU, CYXOCTbIO CMU3UCTBIX OBONOYEK, KOXM, 3aMEANIeHHON IUHbLKOW, noTepei Gnecka rnasypu
KOMbITHOrO pora u Aaedopmayuen KonbiT, CHWKEHWEM MSCHOM M MOJSOYHOW MPOAYKTUBHOCTU, TUMNOTOHUEWN
npemkenyakos, Crie30TeYEeHUeM, kepaTutaMm.

5.7.2. TunoButamuHo3 [l. Butramun [ perynupyet cocopHO-KanbLmeBbiii 00MEH, cnocoBCTBYET npoLieccy
06pa30BaHUsl KOCTEN, YCBOEHUIO KamnbLysl B KULWEYHUKE M MOAAEPXMBAET HOpMAarnbHLIA YPOBEHb €r0 B KPOBM,
NOBbLILLAET aKTUBHOCTD LuenoyHoun docdarasbl B KPOBU, UTO NPUMBOAUT K Nepepacnpeaenexdunto pocgopa B TkaHAX.
Y KpynHOro poratoro ckoTta runoButamuHo3 [l HabmiogalT npu KpyrrnorogoBOM CTOWIIOBOM COAEPXKAHWM, MPU
OTCYTCTBMWU AaKTMBHOTO MOLIMOHA W ynbTpacuoneroBoro obnyveHus. OTO NPUMBOAMUT K HapylieHuio obmena
BELLECTB B OPraHM3Me U KIIMHUYECKU NPOSIBNAETCH NpusHakamu octeoauctpocduu. Npu HeagocraTke sutamuHa [ 8
NULLEBAPUTENBLHOM TpakTe 00pa3syloTC HePaCTBOPUMbIE COMNU KarnbLMsl, KOTOPbIE HE YCBauMBAalOTCS U BbIBOAATCS C
KanoM, ypoBeHb KanbLusi B KPOBU CHUXKAETCA.

5.7.3. TwnoButammHo3 E. B opraHumame >XMBOTHbIX BuTamuH E (a-TOKO(bepon) HE CUHTe3upyeTca, a

nocrynaeTt ¢ pacTtuTenbHbIMU KOPMaMW. Asnsasich OAHUM U3 OCHOBHbIX 3HAOINEeHHbIX 6M08HTMOKCMA3HTOB, BUTAMUH
E npeaoxpaHaeT OT OKUCTNEHUS U pa3pyLLUEeHUs BUTaMUHbI A, [, KApOTUH 1 Cnoco6CTBYET HAKOMMEHUIO UX B TKAHAX
opraHusMma. Butammu E, npoHuKas yepe3 KULLEYHyI0 CTEHKy, cnocobeH aacopbupoBaTtbCA M AENOHMPOBATLCA B
JKUPOBOW TKaHW. B npucytcrBum ButamuHa E ycBoeHue ButamuHOB A, [1 U KapoTUHA NPOUCXOAUT nydlle.
HepocraTtok Tokohepona B KOpMax COMPOBOXAAETCA CHUXKEHUEM BOCNPOM3BOAUTENbLHONW CNOCOOHOCTH Y KOPOB U
TENoK, 3a4epPXXKOW pa3BUTUS MONIOBLIX KIETOK, 9MOPUOHANbLHON CMEpPTHOCTbIO, MHOTOKPATHBIM OCEMEHEHUEM U
Gecnnoanem. M'MnoBuTaMmMHO3 E NposiBNAETCA TakKe HAPYLLEHUEM OKUCTIUTENbHO-BOCCTAHOBUTENbHbIX NPOLIECCOB
B OpraHusMe, CHIWKEHMEM YCBOSIEMOCTM BUTaMMHOB A, [1, kapoTuHa U3 KOPMOB pauuMoHa W NpU3HaKaMM
rmnoButTammHo3oB A u [l.

5.8. B XMBOTHOBOAYECKUX XO3AICTBAX YaLLe HAOMIOAAIOT OAHOBPEMEHHO HAPYLIEHUA MHOTMX BUAOB 0BOMeHa
BELUECTB Y XXMBOTHbIX, TAK Kak U3MEHEHUe OAHOro Breyet 3a cobon paccrponcrea apyrux. MosTtomy MHorue
KIIMHMYECKUE NPU3HAKU SIBMSIOTCS OAHOTUMHBLIMKU. Tak, CHWXEHWE MOMOYHOW NPOAYKTUBHOCTM, W3BpAaLLEHUe
anneTuTa, UCXyAaHUE UINU OXUpeHue, obLyee yrHeTeHue, GONEe3HEHHOCTb KOCTAKA, HenpaBMibHAA MOCTAHOBKA
KOHEYHOCTEN, pasMsrMeHMe UM paccacbiBaHME XBOCTOBBLIX MO3BOHKOB U pefep, HapylieHue BONOCSHOro NnoKpoBa
(Kyp4aBOCTb, B3bEpOLLUEHHOCTb), KOMbLITHOrO pora (TpewwuHbl, aAedopmMaumu), paccTtponcTsa (PyHKUMM OPraHoOB
BOCNPOU3BOAUTENbHOW CUCTEMbI (MHOIOKPAaTHbIE OCEMEHEHWs, ’MNOYHKUMA AWYHUKOB, 3aaepxaHue nocneaa,



SHAOMETPUTBLI), yBenuieHme U GONE3HEHHOCTb MNEYEHW, T[MMNOTOHWSA NPEMKENyAKOB, poxaeHue cna6oro,
hbU3MONOrMYECKHU He3PEesoro NOTOMCTBA MOTYT ObiTb CNEACTBUEM OTPULIATESNILHOTO BAWUSHWUS KOMNNeKca hakTopos
HEMOSHOLIEHHOTO KOPMIIEHUSI, HAPYLUEHUA TEXHOMOTUM COAEPXKaHWsl, HEraTUBHbIX JKOSMOrMYECKUX (pakTopos,
CTPECCOBbLIX Ae3afanTaumii U T.4. OTO YCINOXHAET ANArHOCTUKY 3a60NeBaHusA 1 YCTAHOBNEHNE €ro NEPBONPUUMHBIL.

6. OCHOBHbIE BUAbl HAPYLEHWUA OBMEHA BELLIECTB Y CBUHEW
N NX KNNHUYECKOE MPOABIIEHME

6.1. 3n0poBbe M NMPOAYKTUBHOCTbL CBUHEW, @ TaKKe MX YCTOWUMBOCTb K HeOGnaronpuaTHbIM dakTopam
BHELUHEW CpeAbl BO MHOTOM OMNpeAensiioTcA COCTosHMeM oOMeHa BelwlectB. [103TOMy CBOEBpEeMEHHas
AWarHocTuka, npounaktuka U yCTpaHeHWe HapyllieHui obmeHa BEeLIEeCTB Y CBUHEW, WUMEIOLUMX LUMPOKOe
pacnpocTpaHeHUe U HAHOCALLUMX OONbLION IKOHOMMYECKUI yLiepd CBUHOBOAYECKUM XO3AWCTBAM, AOSDKHbI CTaTb
0053aTenbHbLIM SNIEMEHTOM NPU NPOM3BOACTBE CBUHUHDLI B X03AICTBaX BCeX (hOPM COOCTBEHHOCTH.

6.2. OCHOBHbIMW NPUYMHAMU HapyLUEHU OOMEHa BeLUeCTB Y CBUHEN SBNSAIOTCA:

6.2.1. HenonHoueHHOe kopMIeHue - AeuuuT unm n3bbITOK B pauuoHe benka, He3aMeHUMbIX aMUHOKUCTIOT,
B NEepByl0 o4yepeadb, NIM3MHA, METUOHWHA, UMCTMHA, TpuntodaHa, TPEOHUHA, apruHUHA; YrnesoaoB, NUMUAOB,
BUTaMMHOB, MAKpPO- U MUKPOSNEMEHTOB;

6.2.2. HapylwieHue COOTHOLLEHUS B paLuoHe yrnmeBofoB M Oenka, kanbuus u docdopa, kanua u HaTpus,
OTAEeNbHbIX MUKPOdMNEMEHTOB (MeAb, LUMHK, KODanbT, mapraHey, eneso, Woa v ap.) Mexay coboi u C
MaKpO3NeMeEHTaMU;

6.2.3. CkapMnMBaHue KOPMOB, NOPAXKEHHbIX rpMbamMu Unu coaepkalux TOKCUIECKUE BELLECTBA;

6.2.4. PasnunyHble cTpecc-chakTopbl (BbICOKAs U HA3Kas Temnepartypa, 3ara3oBaHHOCTb, NPOU3BOACTBEHHbIE
LUYMbI, BETEPUHAPHbIE U TEXHONOTMYECKUEe MEPONPUATUS U T.M.).

6.3. HapyweHuss obmeHa BeweCTB B OpraHW3Me CBUHEW pa3BUBAIOTCA MEANIEHHO W MpOTEKaloT, Kak
npasumno, ANUTENbHO.

B HavanbHOM cTaguu HapylieHuss oOMeHa BELLeCTB MpOTEKalT B CyOKNMHMYECKOW ¢hopme, Npu KOTOPOM
OTMEYaIOTCH CHUWXEHUE NPOAYKTUBHOCTHU, BOCNPOU3BOAUTENBLHOW CNOCOBHOCTU, PE3NCTEHTHOCTU opraHuama. Mpu
rnybokux HapylieHuax oOmeHa BeLlecTB pa3BuMBalOTCH MOP(ONOrMYECcKMe M3MEHEHUS B OpraHax M TKaHsX,
HapyLlaeTcsi X (PyHKLUMOHANbHAA AeATENbHOCTb. 3TO NPOABNAETCA PA3NUYHBIMU KNUHUYECKUMU NPU3HAKaMU.

Mo atuonoruu, GUOXUMUYECKUM N3MEHEHUAM B OPraHU3Me W KAMHMYECKOMY MPOABMEHNI0 HapyLUEHUA
obMeHa BELLECTB Y >XXMBOTHbIX Haubonee 4acTo perucTpupyioTca B BUAe Takux CUHAPOMOB, Kak KeTo3 (HapyLueHue
6enkoBoro, yrnesoAHOrO W NUNMAHOIO OOMEHA), CONPOBOXAAIOWMIICA HAKONSIEHUEM B KPOBU KETOHOBBLIX Ten,
0CTE0AUCTPOMPUS, TMNOTNIMKEMUSA Y MOPOCAT, PAaXUT U OCTEOAUCTPODUA, aNUMEHTAPHAA aHeMUA (HEA0CTaTOMHOCTb
wenesa, meau, kobanbta), napakeparo3 (HEAOCTaTOMHOCTb UWHKA), TOKCMYEecKasa AUCTPOMA NEYEeHn WU
GenombiLieyHas 6onesHb (HEAOCTAaTOMHOCTb CeneHa, ButTamuHa E), runoutamuHossl A, B u E.

6.4. OOwumMn Ana pasHbiX BUAOB HapyweHun obmeHa BeWeCTB y CBUHEN SABNAIOTCA Takue
Hecneuuduyeckue NpUsHaKu, Kak CHUXXKEHME NPOAYKTUBHOCTU M BOCMPOM3BOAUTENLHON CMOCOBHOCTU: Y XPSKOB -
cnabas nonosasi akTUBHOCTb M HU3KOE Ka4yecTBO CMEepMbl, Y CBUHOMATOK - yBENuUYeHWe nepuoaa OT OTbeMA
nopocAT A0 MepBOi OXOTbl, crnaboe nposiBNEHME €€ NPU3HAKOB, HU3Kaa ONMOAOTBOPAEMOCTb W BblCOKas
3aMBGpuoHanbHasi CMEPTHOCTb, poXaeHUe crabopa3BUTbIX MANOXM3HECNOCOOHbLIX NOPOCAT, BONbLLIOE KONMMYECTBO
MEPTBOPOXAEHHbIX B NOMETE, NOCNEepoAOBLIE 3a00NEBAHUA CBUHOMATOK, CHUXEHNE YNUTAHHOCTU, OTCTaBaHue B
pocTe u pasBUTUM MOPOCAT-COCYHOB, BbICOKas 3ab0neBaemMoCTb WX JKEMYAOYHO-KULLEYHBIMU WU APYTUMU
6one3HAMU, HU3Kas Macca Tena npu oTbeMme.

6.4.1. MNpu HepocTtaTke 6Genka B paUMOHE W HE3aMEHUMbIX aMWHOKUCAIOT Y >KUBOTHLIX CHWUXaeTcA
ynutaHHocTb. [na aedwmumra nusmHa CBOWCTBEHHA 3ajepkka pocTa W pPasBUTMSA MOPOCAT, YMEHbLUEHUE
OTNOXEHUA MOAKOXHOIO >upa, orpybeHue M CyxoCTb LUETMHbI, NPU HEeAOCTaTKe METMOHMHA WM UUCTMHA -
AUCTPOCHUSI MEYEHU, KPOBOU3NMUSIHUSL B MOYKAX, CHIKEHME TOHYCa MbIWL, CnaboCTb Ta3oBbIX KOHEYHOCTEN Y
HOBOPOXAEHHbIX mnopocAT. [pu agedmuute TpuntTohaHa OTMEYalOT BbINAAEHME LEpPCTU (NNEWnBOCTD),
NOMYTHEHME XpyCTanuka, POroBuUbl rrasa, ee Backynsapusaumio. pu HepocTaTke apruHuHa - HapylueHue
(PYHKLUU HEPBHOW CUCTEMbI, YTO MPOSABASAETCA PaCCTPOWCTBOM KOOPAMHALMKN ABUXEHUS, BEPTAYKOW, Cyaoporamu,
yXyALUEHUEM KONMUYECTBA U KAYECTBA CNEPMONPOAYKLIMK Y XPSKOB-NPOU3BOAUTENEN.

6.4.2. KeT03 y CBUHOMATOK XapakTepu3yeTcs NOBLILLEHUEM B KPOBU COAEpXKaHUS KETOHOBLIX Ten A0 3,0 Mr%
M Bbllle, B TOM uucre pakuuMum auetoHa U aueToyKCyCHoOW kucnotbl Ao 1,0 mr% u 6Gonee. Y CynopOCHbIX
cBMHOMATOK Habmiosaetca no3a cuasiyeir cobaku, CMIOHOTEYEeHMe, CKpexeT 3ybamu. YBenuuusaertcs
NPOJAOMKUTENLHOCTL POAOB, pOXAEHUE CnabopasBuUTbIX M MEPTBOPOXKAEHHLIX MOPOCAT, PErMCTPUpPyeTcs
runoranakTusi U aranakTusl y CBMHOMaToK, 3a60neBaeMoCTb NOPOCAT XKENYAO0YHO-KULLEYHbIMU DONE3HAMM.



6.4.3. OcreogucTpothusi 'y CBMHOMATOK W  XPSAKOB-MPOM3BOAMUTENEN - XpoHu4deckass 6onesHb,
COMNPOBOXAAMOLLAACA AUCTPODPUYECKUMU U3MEHEHUSIMU B KOCTHOM TKaHW B pesynbTaTe HapyleHuss hocdopHo-
Kanbumesoro u O-BuTaMMHHOrO obmeHOB. PaseuBaeTcsa npu AEWCTBMM CReaylowux NPUYUH: a) HEeAOCTaTO4yHOe
nocTynnieHne B OpraHusM kanbuusi, doccopa, kanus, marHus, kobanbta, noga wu mMeau; ©O) npu
HEenponopLMOHanNbLHOM COOTHOLLEHUM MeXAay Kanbumem u pocdopom, kanbunueMm u MarHuem, Kanbumem u Kanuem;
B) HapyLLUeHWeM MpOLEeCCOB UX YCBOEHUS. B HayanbHbIX cTaamMax passutus 0onesHu HabnogaeTca yxyaleHue u
usBpalLleHne anmetuta, "nusyxa", noteps Onecka M yYTONWEHWe LWEeTUHbI, AedopMauus u paccnoeHue
KOMbITLEBOrO pora, Cyx0CTb KOXW, ObICTpasi yTOMMSEMOCTb >XMBOTHbLIX, MOBbILUEHHAS BO30YAMMOCTb, yyalleHue
nynsca W AbiXxaHusi. [OBbILIEHME MNOPO3HOCTM UM MUKPOCTPYKTYPbl KOCTEW npuBOoAUT K ux aedopmauum u
6ONEe3HEHHOCTH CYCTaBOB M KOCTEN. MNpu ocTeoaucTpodun y CBUHER 0TMEYaloT M3BPALLEHHbIA anneTuT, cnabocTb
KOHe4YHocTel (xoayneobpasHas MOXOoAka, NEpPenBUKEHME Ha 3ansiCTbsAX, NepecTynaHue Horamu), CMOHTaHHbIe
nepenomMbl KOCTEW KOHEYHOCTelW, Tasa, abopTbl y CBMHOMATOK. B KpOBM MOBLILWAETCA COAEpPKaHUE
HeopraHuyeckoro choceopa 3a CYeT BbiLenavymBaHusi ero u3 koctaka o 3,0 mMonb/n u Gonee, CHwkaetcs
ypoBeHb obuwero kanbuus go 1,8 - 2,3 mMonb/n. Kanbumero-tpochopHoe CooTHOLIEeHUe ymeHbluaetes ¢ (1,4 -
1,6):1, 00 1:1 1 HUXKe, NOBLILLAETCA aKTUBHOCTb LLENOYHON hocdaTasbl Ao 1,5 - 2,0 MMonbk/n x yac u 6onee. MNpu
JEKOMMEHCUPOBAHHbLIX HAapYLUEHWAX MUHepanbHOro obMeHa pa3BMBAKOTCA Napesbl M napanuuu, CHUXKAEeTCs
penpoaykTUBHasA CnoCOOHOCTb. B pedynbTate pa3sBuTUS 3aCTOMHbIX SABMEHWA B KPOBEHOCHBIX COCYAaX CHWXAETCH
HOpManbHOe Te4yeHWe OOMEHHbLIX MPOLECCOB B TKaHAX. [Mpu OTCYTCTBUM FevYeHUst MOXKET HacTynuTb rmbenb
JKUBOTHbIX.

6.4.4. AnumeHTapHaa aHeMusa y nopocAT passueaetcd K 5 - 10 AHIO >xm3HU npu geduuuTe B opraHuame
wenesa, meau, sutammuHa B12, a Haubonee Tseno npoTekaeT B Bo3pacte 3 - 4 Hegenb. Y aHEMUYHbIX,
MENKOBECHBIX, ManoX13HeCNOCOBOHLIX MOPOCAT MOHMXKEH COcaTenbHbIN pedrekc, HabnoaalTca nnaeatenbHbie
OBWXXEHMWS, KOHBYNbCUBHbIE Cyaoporu. AnMMEHTapHas aHemusi, npexae BCero, CBaA3aHa C TeM, 4YTO npu
notpebHocTu 6,0 - 8,0 Mr xenesa nopocsara nony4ator Tonbko 1,0 - 1,5 Mr ¢ MONIOKOM MaTepu.

6.4.5. TunornMKkemMmna y HOBOPOXAEHHbIX MOPOCAT PEIMCTPUPYETCH B NeEpPBbIe 2 - 3 CYTOK NMOCne poXAEeHUs u
o6ycnoBneHa HegoCTaTOYHbIM MOCTYNMEHUEM NAKTO3bl C MOSIOKOM Matepu npu TUNOranaktuM U HU3KUMU
3anacamu rnOKO3bl U rMUMKoreHa B neveHU. OHa XapakTepusyeTcsl BSNOCTbIO, CHMKEHMEM WMW OTCYTCTBUEM
cocaTenbHOro pechnekca, pacCTPOWCTBOM MULUEBAPEHUSA, CHWXEHMEM Temneparypbl Tena, ApPOXbio,
B3bEPOLUEHHOCTbIO LETUHbI, CcnaboCTbld W COHNMMBOCTbIO. 3ateM MOSIBMAIOTCA NNAaBaTefbHbIE ABWKEHUS,
KOMaTO3HOe cocTosiHue U rmbenb. CoaepxkaHue rnoko3bl B KPOBM MOPOCAT coctasnseT npu atom 2,0 mMonb/n u
HIXe.

6.4.6. lNpu pedpuumte UMHKA pa3BUBAETCA MnapakeparTos, ANs KOTOPOro XxapakTepHbl AepmaTtur,
A3B0N0A0OHLIE MOPaXXEHWUSI KOXM UMM CTPYNbEBWAHLIE HASIOXKEHWS, PBOTa, MOHOC, XPOMOTA, HecrnbaemocTb
KOHEYHOCTEMN.

6.4.7. Npu HepocTaTke MapraHua y CBMHOMAaTOK OTMEYalT HENnooTBOPHbIE U HEPEerynspHbieé Nonosble
UMKnbl, a npu Jdeduuute noga - HapyLeHUss nonoBOro LUuKna, abopTbl, POXAEHWE MEPTBbIX WK
HEXWU3HECNOoCOOHbIX NOPOCHAT, OTCYTCTBME Y NOPOCAT LUETUHbI, NOAKOXHbIE OTEKM, 0COBEHHO B 0611acTH ronoBbl 1
LUewn.

6.4.8. MNpy HeQOCTAaTOYHOCTM CeneHa XapaKkTepHbl TOKCUYECKasa renatoanucTpodus u mMeledHas guctpodus
(6enombieyvHasi BonesHb), CHWKEHUE MPOAYKTUBHOCTM, aTpodUsi CEMEHHUKOB Y XpsikoB. OTMeyaloT crnydyau
rn6enu nopocsT yepes 4 - 48 yacos Nocne MHLEKUUKU Npenapara >xenesa.

6.4.9. TMNOBUTaMMHO3blI FErKOW CTENEeHW - MepBas CTagua BUTAMMHHOW HEQOCTaTOYHOCTW, KOTopas
GMOXUMUYECKU NPOABNAETCS CHIKEHUEM KOHLEHTPaLUKU OTAENbHbIX BUTAMWUHOB B KPOBW U MEYEHU.

TMNOBMTaMMHO3bI TSXKENOW CTENEHWU (ABUTAMUHO3bI) KMTMHUYECKU MPOSBNAIOTCA NPU3HAKaAMM, XapakTepPHbLIMKU
Ansa gecomunTa oTAeNbHbIX BUTAMUHOB, U HEPEAKO 3aKaHYMBaKOTCA MMOENbIO XKMBOTHOTO.

6.4.9.1. A-aBUTaMMHO3 y XPSIKOB-MPOU3BOAMTENENH N CBUHOMATOK MPOSIBNSIETCA OTCYTCTBUEM UMM cnabbim
BblpaXEHWEM MNOMOBOW AaKTUBHOCTW, HAPYLUEHWEM KOOpAMHAUWUM [BWXKEHUSA (aTakcus), nape3oM TasoBbIX
KOHEYHOCTEl, ocrnabneHnemM apekumu U MHoraa cyaoporaMm MbiLLL TYNOBULLA.

HoBopoxaeHHble nopocaTa (0COBEHHO HeaopasBUTbIE) UMEIOT AedekTbl Pa3BUTUA: OTCYTCTBUE aHamnbHOrO
OTBEPCTUSA, 3aa4bs ryba u pasgBoeHue ryoHbIX LWenew, 406aBOYHbIE YLK, KOMNbITLA, YMEHbLUEHUE rNasHbIX LWenen,
cpacTaHue Ux Unu OTCYTCTBME rnasHoro sénoka, BOAsSHKa Mo3ra u ap.

Y nOpoCAT-COCYHOB, OTBHEMBILLEN W MOMOAHAKA CBMHEN OTMEYAIOT CHUXEHUE OCTPOThI 3PEHUS, MPU3HAKK
HOYHOI CnenoThbl, Crne3oTeyYeHue, KOHBLIOHKTUBUTLI M BOCNaneHWe rnasHoro s0mnoka, HaknoOHHOE MNONoXeHue
ronoBbl, NEPEKOLIEHHOCTb YEerniocTel, NPOBUCIOCTb CMKHLI, Mapesbl U napanuyu KOHEYHOCTEM, KIOHUYecKue
CyAOpOry, CTPYNbEBUAHBIE UMW 3KIEMATO3HbIE NOPAXKEHUS KOXW, AepMaTUTbl, OTCYTCTBUE rNa3ypu Ha KombITLaX,
TpeLUMHbl KONbITHOrO pora.



6.4.9.2. [E-runoBMTaMMHO3 COMNPOBOXAAETCA npepbiBAaHMEM OepemMEHHOCTM Ha paHHUX CcTagunax
NJ0AOHOLLEHNS, HAPYLLEHUEM MOMOBLIX pednekcos u GecnnogneMm penpoayKTUBHBLIX XUBOTHbIX, METPUT-MACTUT-
aranakTuen y CBMUHOMaToK. Y MONOAHAKA CBMHEN - CHWKEHUE U OTCYTCTBME anneTuTa, BHE3anHbii Nagex, auapes
C MpUMMECLIO KpoBM B dekanusx, auctpopusa 3agHebeapeHHOW rpynnbl Mblwy, cnaboctb M GbicTpas
YTOMNAEMOCTb, CKOBAHHOCTbL [JBWXEHUIW, napesbl W napanuyu 3agHUX KOHEYHOCTEW, OCTPOe pacCTPONCTBO
KpoBOOOpaLleHns ¢ 3acTolHbIMU sAiBREHuaMKn (3abonesaHue Mynbbepu), OTEKM KOXM W NOAKOXKHOM KNneTyaTku,
KENTyXa, aHeMUs1, KPOBOTOUMBOCTb CRENON U 060404HONM KULLOK, NOBbILLEHHASA YYBCTBUTENbLHOCTL (4AcTo naaex)
Npu MHBEKUUK NPenapaTos Xenesa HOBOPOXXAEHHbIM NOPOCATaM.

6.4.93. [-runoBuTamMMHO3 Yy  MNONOBO3PENbIX >KMBOTHLIX  MPOABAAETCA  CMMITOMOKOMNAEKCOM
OCTEOANCTPOdNM, Y MOMOAHAKA CBUHEW - paxMTOM (M3BpAaLUEHHbI anneTut, 60ne3HeHHas NoxXoAka, XpPoMoTa,
NOBbILLEHHAS BO30YAMMOCTE, OECNOKOWCTBO, MPUCTYNbl CyAOPOr, UCKPUBIIEHME KOHEYHOCTEW, MO3BOHOYHMKA,
aedopmanma KOCTen rpyaHoN KNETKU, NMUEBLIX KOCTEN Yepena u ap.).

6.4.9.4. Mpu K-runoButammHo3e HaAbNoAaeTcsa aHeMus CAM3UCTbIX 000OYEK KOXMU, NMPU CMOHTAHHBIX, AaXe
HEe3HAYUTENbHbLIX MOBPEXAEHUAX KOXU - KPOBOU3NMUAHUA BCNEACTBUE 3aMEANIEHUs] CBEPTLIBAEMOCTU KpOBU. M3-3a
BHYTPEHHUX KPOBOTEYEHUI BO3MOXEH CMEPTENbHbINA UCXO0A.

6.4.9.5. MNpu C-rMNOBUTaMMHO3€ KOXA WU CRAU3UCTble 000MNOYKM OnefHble, C CHUHIOLIHLIM OTTEHKOM,
MEJIKOTOYEYHbIE  KPOBOM3MNUSAHWA B  HUX, OOLMPHbIE KPOBOMOATEKM TMPU  HE3HAYMTENbHLIX TpPaBMax.
KpoBouanusaHus, A3Bbl, CTOMaTuT, OONE3HEHHOCTb NPW NOEedaHMM KOpMa BCIEeACTBME pacluaTbiBaHusi 3y0OoB,
BbINAAEHNE UX U BOCMANUTENBHO-HEKPOTUYECKUE NOpaxKeHUs aeceH. Npu KpOBOU3NUAHUAX B CyCTaBbl - ONMyXaHue
ux n bonesHeHHasa noxoaka. KpoBaebliih NOHOC M MOYa, NAAEXK OT KPOBOU3NMUSHUI B XM3HEHHO BAXKHbIE OPraHbl.

6.4.9.6. B1-runoBUTaMMHO3 KMUHUYECKU NPOABNSAETCH LIMAHO30M KOXM U CRIU3UCTBIX 000MoYeK BCreacTBue
HegocTaTka KMcnopoaa B KPOBU, NEPUOAUHECKUM OTKA3OM OT KOPMa, PBOTOW, 0OE3BOXXMBAHUEM U UCTOLLEHUEM.
Mpu HepoCTaTOMHOCTH BUTaMUMHa B1 y XMBOTHbIX NOBbILLEHA BO30YAMMOCTbL, HAabMNIOAAIOTCA KIOHUKO-TOHUYECKUE
CYyAOpOry MbIWL CMNWHbI W 3aTbifka, HeEyBepeHHble "XOAyMbHbIe" ABWXEHWS, napesbl W napanuMuun MbliLLL,
KOHEYHOCTEN, ApOXaHME rna3Horo sbnoka, noteps 3penus. pu HesHauuTenbHbIX OecnokoucTBax - CyAoporu
MbILLL, BCETO TYSIOBULLA, HEPEAKO 3aKaHYMBAIOLMECS TMOENbIO XXMBOTHbIX.

6.4.9.7. B2-runoBMTamMuMHO3 Yy CBUHOMATOK NpPOSIBNAETCA NpeXAeBpeMeHHbIMM onopocamu, abopramu.
Mopocara npu poxaeHun 6e3 LWeTuHbl, Co cnabbiM CocaTenbHbIM U OPUEHTUPOBOYHBLIM pedinekcamm, norndaior,
Kak npaBuno, Ha 1 - 2 CyTKU. Y MOMOAHAKA CBUHEN OTMEYAIOT 0TKa3s OT kopma 6e3 BMAUMBIX NPUYMH, BbiNageHue
LLETUHBI Ha NULIEBOI YaCTU FONOBLI N XXUBOTE, CKNEUBAHWE LLETUHBI 3KCCYAATOM Ha CNUHE, FPYAHOI NOBEPXHOCTH.
Odepmatut BOKpyr ryd, rnas. Bekn onyweHsbl, rnasHole Wenu cy)xeHol. PBOTA, NOHOC, cepaevyHan HeaoCTaTOYHOCTb,
CHMXEHMNE 3peHus.

6.4.9.8. B3-runoBuTaMnHO3 CONPOBOXAAETCA CNEe30TeYEHNEM, Hanu4YneM Kopodek BOKPYr rnas, sbinageHnem
LLETUHbI Ha LWee, CMUHE, HapY>XHOW CTOPOHE Ta30BbIX KOHEYHOCTEW, OTKa30M OT KOpMa, NOHOCamMu C NPUMECHIO
KpoBU B dhekanusax, aHemuen, HapylweHuem KoopauHauumn aswxkeHus ("rycuHaa noxoaka") BCneacreune
60ne3HEHHOCTU Npu crmbaHum B KONEHHOM CyCTaBe, mape3aMu U napanuyom 3agHUX KOHEYHOCTEN. Y MOnoabixX
CYNOPOCHBIX CBUHOMAartOK OTMEYaloT BbICOKYI0 39MOPUOHANbHYIO CMEPTHOCTb, POXAEHME HEeAOopasBUTLIX,
HEXU3HECNOCOBHBIX NOPOCAT.

6.4.9.9. B4-runoBMTamMMHO3 NPOABASAETCA CHWKEHMEM MHOTOMIOAUA U MOSIOMHOCTM MAaTOK, CnaboCcTbio
3a1HNX KOHEYHOCTEN Y HOBOPOXAEHHbIX NOPOCAT.

6.4.9.10. PP (B5)-runoBUTaMMHO3 CONPOBOXAAETCA MOSABIIEHUEM HA y4acTKax Tena C HEXHOW KOoxeWn
(OprowHasaA NOBEepXHOCTb, BHYTPEHHASA CTEHka Geapa), BOKPYr rnas, Ha CMMHE U N0 BCEMY Teny CbIMM KPacHOro
UBeTa C CEPO3HO-THOWHLIM N KPOBAHUCTBIM COAEMKUMBIM, CYXUX IPSI3HO-CEPbIX KOPOYEK Ha NOPaXKEHHBIX y4acTkax
KOXK, AepMaTtuToM. KoxHble nopaxeHus pacnonaraiotca CummeTpuuHo. lMpu 3TOM TUnNe rMNOBUTAMMHO3A
pa3BuMBaeTCA OTEK [AEeCEH, A3BEeHHbIM CTOMAaTWUT, FMNepkeparo3 CrM3UCTOM A3blka, PBOTA, MOHOC U obuwee
uctoweHue. B dekanuax obHapyxuBaeTcsa npumechb KpOBU. Y >KMBOTHbIX HabniogaloTca cyaoporu, napessbl
Ta30BbIX KOHEYHOCTEN. YacTO B NPOrHO3€e CMEPTENbHbIA NCXOA,.

6.4.9.11. MNpu B6-runoBuTammnHo3e HaGNIOAAETCA M3BpALLEHUE anneTuTa, PBOTa C BbLIAENEHUEM JKEN4Mu,
KOPOUKM BOKPYr rnma3 M nsTayka, AepmaTUT Ha CMMHHOMW, DOKOBLIX NOBEPXHOCTAX TynoBuwa. Ha »wBoTe Koxa
nopaxeHa B BuAe pPO30BbIX Koney. YXyAweHue 3peHus u cnenota. Yacto BO Bpemsi KOpMIeHus Habmogaior
TOHUYECKUE Cyaoporu, anunentTuyeckne npunagku. XKUBOTHbIE NOrMbaloT OT UCTOLLIEHMS! UITN XMUPOBOW ANCTPOdUK
neYeHu.

6.4.9.12. Ina B12-runoButaMmMHO3a xapakTepHa aHeMUA, UCTOLLEHUE, U3BPALLEHHbIW anneTuT, AepMaTtuT,
adhoHun, 6one3HeHHasA NoxoaKka, HEKOOPAUHUPOBAHHbLIE ABWKEHUS TA30BbIX KOHEYHOCTEN. Y CBMHOMATOK Npunnoa
MasnOYUCNEHHBIA U YaCTO HEXN3HECNOCOGHBIN.

6.4.9.13. B_-runmoBATaMHHO3 Y CBUHOMATOK COMPOBOXAETCA Pa3BMTMEM aHEMNU, CHUXKEHUEM MHOTOMNIIOANSA



1 MOJIOYHON NPOAYKTUBHOCTU. Y NOPOCAT - aHEMUEN, 3aAE€PXKKON POCTa U Pa3BUTUA.
6.4.9.14. MNpu B,-runoBuTaMHHO3e Y CBUHEW OTMEYalOT OOLLUMPpHOE BbIMAAEHUE LUEeTUHbI (annoneuuu),

[epMaTuT, TPELMHbI HA KOXXe KOHEUYHOCTEN, CNa3M COCYA0B 3aAHMX KOHEYHOCTEN.
7. CBOBOOHOPAOVNKANBHAA MATONOMA

7.1. B oTaenbHyio rpynny 3a6onesaHunii, Npu KOTOPbIX OGLIMM NPU3HAKOM HapyLLEHUs 0OMEHHbIX NPOLECCOB
y BCEX BUAOB CEMIbCKOXO3ANCTBEHHBIX XMBOTHBIX ABNAETCA U3OLITOYHOE HAKOMSIEHME B OPraHU3Me TOKCUUYECKUX
npoaykToB CBOGOAHOPAAMKANbLHOrO (NepokcuaHoro) okucnenwuss nunugos (MOJT) BcneactBue aucbanaHca B
obpa3oBaHumn n 06e3BpexxnBaHuK akTMBHLIX POpM kucnopoaa (cucrema MOJS-AOS3), BbIAENSAIOT TaKk Ha3blBaEMble
"cBoboAHOpaauKanbHble NaTonoruu". HakonneHue B opraHname pasnuyHbix npoaykToB MOJ1, AeCTPYKTMBHO BNUAs
Ha Ouonoruyeckne MembpaHbl U M3MEHSAS AaKTMBHOCTb OGONbLUOrO KONMMYecTBa (DEPMEHTOB, 3aTparMBaeT
BaXHeWwme  OuoxMMuyeckue  npoueccbl B OpraHuame,  OMpeAensiolUe  OCHOBHbIE  NPOSIBIIEHUA
JKU3HEAEATENbHOCTH.

7.2. MNpoueccbl cBO6OAHOPAANUKANBHOTO OKUCNEHWUA NUNUAOB HEMPEPLIBHO MPOTEKAIOT B HOpPME BO BCEX
TKaHAX U NpW ONpeAerieHHON WHTEHCUBHOCTM SABNAIOTCA YacCTbli0 HOpMarnbHbLIX METabonuyeckux MnpoLeccoB B
opraHusme. [poueccol [MOJl, yyactByas B perynaumm  (PuU3NKO-XMMUYECKMX CBONCTB W  CTPYKTYPHO-
YHKLMOHANLHOTO COCTOAHUA GuoMeMOpaH U YHKUMM KNeTKu B LENoM, SIBMSIIOTCA OAHUM U3 BaXKHbIX
perynaropos metabonusma yrnesoaos, 6enkos, NUNUAOB, NEXalmx B OCHOBE NNACTUYECKOTO U 9HEPreTUYECKOro
obecneyeHus (PYHKUMM KNETKW U OpraHu3mMa B HOpPME, NPW OCYLIECTBIIEHUMM MM afanTauMOHHbIX peakuuil u
pasBUTUKU NATONOTMUYECKNX COCTOAHUN.

7.3. Crtporas pernameHTauus peakuuii cBoOOgHOpaAMKanNbLHOIO  OKUCNeHust  obecnevuBaeTcA
COrnacoBaHHbIM  (DYHKUMOHMPOBAHMEM  MEXAHW3MOB  CUCTEMbl  AHTUOKCUAAHTHOM  3aumTbl  (AOS3),
nogaepxvBatoLLeit B opraHuame GanaHc akTuBHbIX hopm Kucnopoga, cBODOAHLIX PaaUKanoB U MOMEKYNSPHbIX
NPOAYKTOB NMEPOKCUAHOTO OKUCNEHUA NUNuAoB U 6enkoB. OCyLLECTBNAIOLME aHTUOKCUAAHTHYIO 3aLUMTY HU3KO- U
BbICOKOMOMEKYMSAPHLIE BELUEeCTBA BAMAIOT HA CTPYKTYPY M (DYHKLUMIO Pa3nMuHbIX CyOKNeTovHbIXx 0Opa3oBaHui.
BaxHeWwni SnemMeHT Takoro BAMAHMA - npeaoTsBpalleHue paspylueHuss OuomemOpaH W HapyLUeHus
(PYHKLMOHANBHOW aKTUBHOCTM 6GenkoB-chepmeHTOB. [103TOMY (DYHKUMOHMpYIOLWME B KNETKax U BHE MX
depMeHTaTuBHble U HedEepMEHTaTUBHbIE MEXaHM3Mbl AHTMOKCUAAHTHOM 3almTbl UMEIT UCKMIOYUTENbHOE
3HayYeHue Ans noAAepXXaHus romeocrasa npu B3aUMOAENCTBUMU OpPraHu3mMa C M3MEHSAIWUMUCA YCNOBUAMU
BHELLHEN W BHYTPEHHEN Cpeabl.

7.4. COOTHOLLEHME MHTEHCUBHOCTM CBOOOAHOPAAMKASIbHBLIX MPOLECCOB M aKTUBHOCTM AHTMOKCUMAAHTHOM
3alWmThl onpeaensieT Tak Ha3biBaeMbli aHTUOKCUAAHTHLIV CTATYC KNETKU, TKAHEN, BCero opralnama. Ucrowenune u
CpblB pasfnuyHbliX 3BE€HbeB cucteMbl AOS3, npuBOASALUME K HEKOHTPONMPYEMOMY YCUMEHUIO NEPOKCUMAHOro
OKMCINEHWUs, BO MHOTOM NMpeAonpeaensioT Xapakrep U UHTEHCUBHOCTb BOSHUKHOBEHUS U Pa3sBUTUA TOTO UMN MHOMO
naTonorM4yeckoro npowecca.

7.5. OcHOBHble (DaKTOpbl pUCKA AaHTUOKCMAAHTHOM HEAOCTATOMHOCTU, nNpUBOAALLEN K Pa3BUTUIO
"cB0GOAHOPAAMKATLHOW NAaTONOrMKU", MOXHO CTrpyNMNUpPOBaThb Creaylowmnm 06pasom.

7.5.1. AnumeHTapHasa HeJOCTaTOYHOCTb.

K Heli BeayT:

- Hu3Koe coJaepkaHue OWOAHTUOKCMAAHTOB B pauLMOHEe u3-3a HEAOCTATOYHOTO COAEPKAHUA B HEM
BUTaAMWUHOB, 0COBeHHO A, C u E, kapoTUHa, MMKPOANEMEHTOB: LIMHKA, MEAU, MapraHLa, >xenesa, ceneHa, cepbl unu
cepocofepaLlmx aMMHOKUCIIOT), NPU HAPYLLEHUHU PEXMMOB XPaHEHUA U TEXHONOrMYEeCKoi 00paboTkn KOPMOB;

- HanuuMe B KOpPMax MPUPOAHBLIX W YYXEPOAHbLIX BELUECTB, WHULMUPYIOLLMX MNPOLIECCHI NEePOKCUAHOro
OKUCMEHUs1 UMM Hapywaowmx QyHKUMI0O (HEepMEHTaTUBHOTO M HeepMEHTATUBHOIO 3BEHbEB cuCTeMbl AO3:
HUTPUTOB, HWUTPATOB, MEPEKMCHbIX W APYIUX NPOAYKTOB OKUCAEHWUA >XWUPOB, SA0XMMMKATOB, MWKOTOKCWHOB,
COEIMHEeHWI CBUHLA, PTYTKU, KaagMuUa u ap.;

- HecobnoaeHue HOPM U NPUHUMIMOB PAaLMOHANbLHOTO U COANaHCUPOBAHHOIO MO XUMMUYECKOMY COCTaBy
pauuoHa, MpuUBOASLLEE K HAPYLWEHUIO ONTUMANbHOrO COOTHOWEHUA wMexay OuoaHTuokcugaHtamu w
nUTaTenbHbLIMKW BELLEeCTBaMM, NPSIMO UMM KOCBEHHO OKa3biBAlOWMX NPOOKCMAAHTHbIN 3dpdekt (M3ObITOYHOE
coepkaHue B paunoHe 6ernka, X1MpoB, KOMIMOHEHTOB, OOraTbiX X0NeCTepPUHOM, BUTammHamm A u D u gp.).

7.5.2. MoBblILeHHas NOTPeBHOCTb B GMOAHTUOKCUAAHTAX.

Ee BbI3bIBAIOT:

- HapylleHWe YCNOBWIA COAEpXaHWsl, a TakKke BbipalMBaAHUE >MBOTHLIX B SKCTPEMASbHbIX YCMOBUSAX
BO3JEiCTBUA MOHWU3NPYIOLEN paauaummn, TOKCUYECKMX BELLECTB, HEAOCTaTka unu u3bbiTka KMCNopoaa u Apyrux
BpeAHbIX haKTOpOB);



- 0coOble PU3MONOrMYeckne COCTOSTHUSI OpraHu3mMa (MHTEHCUBHbBIM POCT, OEPEeMEHHOCTb, NepBble CPOKU
nakrauum v ap.);

- HegocTaTovHasa pusnveckasa akTUBHOCTb (TMMOKUHESUSA),

- pasnnyHbIE CTPECCOPHbIE COCTOSHUS,

- MHDEKUNOHHBIE 3a00NeBaHus;

- HeuHMEKUUOHHbIE 3a00neBaHusl, B MNPOUCXOXAEHWM U Pa3BUTUM KOTOPbIX YCTAHOBMEHO YCUNEHKUE
npoueccoB cBOOOAHOPAAMKANBHOIO OKUCNEHUs (pecnupaTtopHble 6onesHu, 3aboneBaHusi cepaeyHO-COCYaNCTON
CUCTEMBI 1 ap.);

- OCTPbI€ U XPOHWYECKNE UHTOKCUKaLIUK;

- NPUMEHEHKUE NEeKapCTBEHHbIX MPenaparoB, MEXaHU3M MOOOYHOro AENCTBUS KOTOPbIX CBA3AH C YCUIIEHUEM
npoLeccoB cBOOOAHOPAAMUKANLHOTO OKMCIEHWUSA, @ Takke C HapylLueHMeM BcCacbiBaHUs OMOAHTUOKCMOAHTOB B
XKENYA0YHO-KULLEYHOM TPaKTe U NOCNeayoLwWwen nx ytunusauum.

8. OBLUME NMPUHLMMbI AMATHOCTUKU HAPYLLIEHWIA OBMEHA BELLECTB

BbisiBneHne paHHeln craguM wunm CyGKnMHMYeckol popmbl HapylleHuin oOMeHa BELLEeCTB MO3BONSIET
CBOEBPEMEHHO NPOBECTU MEPOMPUATUA NO YCTPAHEHWIO MPUYMH U NPEAYNPEXAEHUI0 Pa3sBUTUA KITMHUYECKON
TSDKENOW hopMbl 3aboneBaHus.

Mpouecc anarHocTukn 6GonesHen, 06yCrOBNEHHbIX HAPYLUEHMs MU OOMeHa BELLECTB, BKIOYaeT cregyoLme
OCHOBHbIE 3Tanbl:

- aHanus3 Npon3BOACTBEHHO-3KOHOMUYECKUX NoKasaTenen Xo3nncTea;

- aHanu3 TEeXHOMOMMM COAEPKAHUA U KOPMITIEHUS XKMBOTHBIX;

- BMOreoLeHOTUYECKNI MOHUTOPUHT CENbCKOXO3ANCTBEHHBIX TEPPUTOPUIA M 0OBEKTOB XXMBOTHOBOACTBA;

- KNMUHUYECKNI A OCMOTP XMBOTHbIX;

- KNUHUYECKNE UCCnen0BaHUs XUBOTHbIX;

- naGopaTopHble UCCNeAOBaHUA KPOBW, CbIBOPOTKM (Mrasmbl) KPOBM, MO4M, MOnoka. Mpu HeobxoaumocTu
NpPoBOAAT GUOXUMUYECKME NCCNIEA0BAHMUS MEYEHN, NOYEK U APYTNX OPraHoB.

8.1. AHanus npousBOACTBEHHO-9KOHOMMYECKUX MOKasaTernen Xxo3AWcTea. AHanuU3upyloT nokasarenu
NPOAYKTUBHOCTU, 3aTpaTbl KOPMOB Ha €A4MHULY NpPOAYKUMM, peHTabenbHOCTb, 3aboneBaeMoCTb >XMBOTHbIX
He3apasHbiMM U MHMEKLMOHHBIMU GONE3HAMM, BbIXOA TEMAT HA CTO KOPOB MW MOPOCAT HA OA4HY CBUHOMATKY,
JKU3HECMOCOOHOCTE HOBOPOXAEHHLIX, NEpUof OT oTena A0 OnnoAO0TBOPEHUsl, COXPAHHOCTb MOMOAHSAKA, NPOLIEHT
BbIBPaAKOBKM KOPOB U CBMHOMATOK. AHanNu3 3TUX nokasarenei npoBOAUTCA B AUHAMUKE 32 HECKOMbKO NeT.

8.2. AHann3 TeXHONOTUK COAEPXKAHUA U KOPMIIEHUS XKUBOTHbIX.

8.2.1. HecobniogeHuss TEXHONMOMMM COAEPXKAHUA W KOPMMNEHUS  MOTYT  CAY>XMUTb  NPUYMHAMM,
CNoCOOCTBYIOLMMIU BO3HUKHOBEHUIO HApyLUeHuit oOMeHa BeleCTB B OpraHu3me: MpuBS3HOE, KPYriorogoBoe
cToinnoBoe 6e3 NnpefoCcTaBNeHns akTMBHOTO MOLIMOHA COAEepXaHUe, HEAOCTaTOMHOCTb OCBELLEHUSI B NOMELLIEHUSIX,
OTCYTCTBUE WM HELOCTAaTOMHOCTb YNbTpaduoneToBoro obnyyeHusi, HecobniogeHne onNTUMarbHbIX NapaMmeTpoB
MUKPOKNMMATA, CKY4EHHOE COAEpXKaHME U HEOOEeCneYEeHHOCTb OAHOBPEMEHHOro (P)pOHTA KOPMIIEHUS] HMBOTHBIX,
pasMelleHue B OAHOW KIEeTKe, 4acTble MeperpynnupoBKU, Bbi3blBAOWIWE CTPECCOBbLIE COCTOSIHUS MMBOTHbIX,
COBMECTHOE COJepPXKaHUE CYXOCTOMHBLIX U NMAKTUPYIOLLUX KOPOB, HETENENW U HEOCEeMEHEHHbIX TENMOK, MONOAHSIKA
pa3HbIX BO3PACTOB B O[JHOW TEXHONOIMYECKOW rpynne.

8.2.2. ObBpawalT BHUMaHUE Ha CTPYKTYPY PALMOHOB ANA KaXA0W TeXHONOrMYecKomn rpynmnbl XXMBOTHbIX, HA
cnoco® NpUroTOBNEHWS M CKapMIMBaHMS KOPMOB, KPATHOCTb CKApMIAMBAHWUA KOHLIEHTPATOB B TEUYEHUE [HS.
MONHOUEHHOCTb PALMOHOB XXMBOTHLIX AHANU3UPYIOT C YY4ETOM (haKTU4YECKOW MUTATENbHOCTU KOPMOB M UX
Ka4ecTBa.

8.2.3. Hecobniogenne usnonorn4eckm OOOCHOBAHHOW TEXHOMOTUW KOPMIIEHUS XXUBOTHBIX C YYETOM
Bo3pacrta, M3UONOrMYECKOro COCTOSIHUM, NPOAYKTUBHOCTU Takke NPMBOAUT K HapyLLeHUsiM OOMeHa BELUECTB B
opraHusme.

8.3. BUOreoLeHOTUYECKUI MOHUTOPUHT CENbCKOXO3AWCTBEHHBIX TEPPUTOPUI U OOBLEKTOB XXMBOTHOBOACTBA.
M3 BCeX COCTaBNAOLLMX OKpyXKaloLLlei cpeabl 0coboe nonoxeHne B GUOTUYECKOM KPYroBOpOTE 3aHMMAET MoyBa,
ABNSAACh aKKyMyNATOPOM BCEX BPEAHbIX BELWECTB. [JaXe B cnyyae nonHoro npekpalieHusi BbiIbpocoB NONMIOTAHTOB
B aTMOChepy, eLle MHOTMe rofibl pacTUTENbHOCTL OyAeT nornowark U3 NoYBbLl TOKCUYECKUE BELLECTBA M AaBaTb
9KONOrMYECKU "TPA3HYIO" CEeNbCKOXO3SANCTBEHHYIO MNPOAYKUMIO, a Nonagas B OPraHW3Mm >XMBOTHOrO, Oyaer
cnoco6cTBoBaTh PasBUTUIO Pa3nuyHbIX 3aboneeaHuii. MocTynneHne TsHkernbiX METansoB U3 NMOYBbl B KOPMOBbIE
KyNbTypbl 3aBUCUT OT MHOTMX (PaKTOPOB W MOABEPXKEHO 3HAYMTENbHbIM KonebaHusMm. TOKCMKaHTbI OObLIMHO
nonaaalT B OPraHU3M XMBOTHOMO MO NULWEBbLIM Uenoykam. Haubonee BbiCOKass MHTEHCUMBHOCTL MnepexoAa



TSDKENbIX METannoB U3 KOPMOB B MOJIOKO, OPraHbl U TKaHW XXUBOTHbIX HabnogaeTcs B NacTOMLHLIA nepuos. 3Tu
0COGEHHOCTU HEOGXOAMMO Y4YMUTLIBATH MPU NIAHUPOBAHUWN MEPONPUATUI, NO3BONSIOLLMX CHU3UTb TEXHOTEHHYIO
Harpy3ky Ha opraHusM.

BroreoLeHOTUYECKUin MOHUTOPUHT BKITIOYAET CreayioLme OCHOBHbIE 3NIEMEHTbI:

- OLIEHKA MO CTEMEHU 3arpa3HeHNs TOKCUKaHTaMu TEPPUTOPUN XO3AIHCTBA N OO BLEKTOB KUBOTHOBOACTBA;

- onpeaeneHue coaepxaHus TOKCUKAHTOB B KOpMax U BOAE;

- onpeaeneHne HaKoMmneHusi NOSIIOTAHTOB B XXKMBOTHOBOAYECKON MPoAyKUuKN (MSCO, CybnpoayKTbl, MOMOKO U
ap.);

- aHanu3 BIUSAHUA MOBLILUEHHOrO COAEpPXKaHUsi TOKCUYECKMX BELUECTB HA OPraHu3M XUBOTHbIX HA YpOBHE
nonynsunu (aHanu3 BbIGPaKOBKM XMBOTHbLIX, MOKA3aTENM BOCNPOU3BOACTBA, aHANM3 CTPYKTYPbl NAaTONOrmu).

8.4. KnuHuyeckuin ocMoTp. KnMHUYECKMIn OCMOTP BCEro MOrofioBbsl TEXHONOrMYECKUX (NPOM3BOACTBEHHDIX)
rPynn >MBOTHLIX MPOBOAAT €XEAHEBHO BETEPUHAPHbIE PABOTHUKM U OnNepaTopbl, OOCMNYXMBAIOLUME XUBOTHbIX.
O6pawalT BHMMAaHWe Ha obLuiee COCTOSiHME >XUBOTHbIX (YrHETEHWE, BO3OYXAEHUE), YMUTAHHOCTb, MONOXEHUE
Tena u NO3BOHOYHOro cronba (NPOBUCNOCTb, CropONEeHHOCTL), ABUraTenbHYIO (PYHKUMIO (BbIHYXAEHHOE NexaHue,
OCTOPOXHOCTb MpPU ABWKEHUU), MOCTAHOBKY KOHEYHOCTEN, COCTOSIHME KOMbIT, CyCTaBOB, BONOCSIHOrO MOKPOBA,
npuem Kopma W noBefgeH4yeckue peakuun. XXKMBOTHbIX C npu3HakamMu OonesHern METAT U B JAanbHeERLIem
noaBepratoT KNMHUYECKUM MccrneaoBaHusaM. B TexHonormyeckux rpynnax MOMOAHSKA KPYMHOro poratoro ckora
GONbHLIX U OTCTABLUMX B POCTE U Pa3BUTUM XUBOTHLIX MO pe3ynbTataM OCMOTPa BbIAENSIIOT B OTAENbHbLIE KNETKK
(cTaHKW) 1 noaBeprarT KIMHUYECKUM UCCnea0BaHUAM.

8.5. KnuHnyeckue wuccnepoBaHus. KnuHuyeckoe obcneaoBaHue OOMbHbIX W NOAO3PUTESNbHLIX B
3a00n€BaHUMN XXUBOTHbIX B OCHOBHBIX TEXHOMOTMYECKUX rPynnax npoBOAAT BETEPUHAPHbIE CNELMANUCTbI.

Mpu KNMHUYECKOM WCCREeAOBaHUKM ONPEAEnSAT Y XXMBOTHbIX YAaCTOTY M PUTM CepAEeYHbIX COKpaLLUEeHWH,
SICHOCTb TOHOB CepAaua, 4YacToTy U pUTM AbIXaHusA, Hanuuue OONEe3HEHHOCTM U YBENWYEHUSA TPAHUL, NeYeHw,
TMNOTOHUWU UMW aTOHWM NPEKENYAKOB, HApPYyLUEHWW B annetuTe (MOHMXEHWEe, U3BPALUEHHOCTb), COCTOSIHME
npeanonaToyHbIX MMMAOY3NOB U KONEHHOW CKNaaKku, Hanmume oTekoB B 061aCTM MEXHENIOCTHOrO NPOCTPaHCTBA,
HWXXHEH YacTn OPIOLLIHON CTEHKU M KOHeYHOocTeln. OnpeaensiioT COCTOSIHUE CNU3UCTLIX 060N0YeK rnasa u HOCOBOA
nonocTu, Hanmuyue AeMUHepanu3auuu nocrneAHUX XBOCTOBLIX MO3BOHKOB U peGep, yTonweHuit Ha pebpax,
pasmsirdeHms M BOOMNEe3HEeHHOCTM MOMNepeyYHbIX OTPOCTKOB MOSICHUYHBLIX MO3BOHKOB. Mccneaylor CoCTosiHMe
KOMBITHOrO pora, BEHYMKA, CyCTaBoB (MATOBOCTb rNasypu, 3anombl, TPELUHbI, NPUNYXIOCTL), 3yOOB (LIATKOCTb,
aedopmanusn, Kapuec), KOXM (annoneuumn, CyxoCTb, MOHMXKEHWE INaCTUYHOCTM, HaNUuUe CKNagyaTocTh),
BONOCSIHOTO MOKPOBA (B3bLEPOLUEHHOCTb, CyXOCTb, MAaTOBOCTb, 3ano3janas nuHbka). BbiGopouyHO npoBOAAT
TEPMOMETPUIO.

Mony4yeHHble AaHHbIE PErMcTpupyloT B >KypHane W OnNpeaensiioT MPOLUEHT BbIABMEHHbIX KIMHUYECKUX
M3MEHEHUN OT KONUYEeCTBA UCCNEAO0BAHHbIX XUBOTHbLIX, YTO NO3BONAET ONPEeAEenUTb XapakTep v npesanupyiowme
NPU3HAKU HAPYLLUEHUA TOTO UM MHOTO BUAA 0OMEHA BELLECTB.

8.6. NaGopaTopHble uccneaoBaHus.

8.6.1. HauGonee npuemnembiM n meHee 6ecnokoliHbIM ABnsAeTCst 0T6op Npo6: 06pa3LoB KPOBU U3 IPEMHOM
BEHbl Y XBAYHbIX MBOTHbIX, N3 XBOCTOBbIX COCYJ0B MNWU U3 YLIHON BEHbl Y CBMHEN, U3 MOAKPLINbLEBON BEHbI Y
nTuy,.

8.6.2. lMNMpu HapyweHuax B pa3nMYHON CTeNeHu BOBNEYEeHbI BCe BuAbl 0OMeHa BewecTtB. Yem rnybxe
pacctpoiictea oOMeHa, TeM Oonblue OTKMNOHEHUSs OUOXMMUYEeCKMX MoKasaTenei B KPOBM MMBOTHLIX OT
HOPMarnbHbIX 3HAYEHUN.

8.6.3. lNpwu paccrporicTtBax oOMeHa NOPaXKaloTcs B TON MU MHOW CTENEHN BCE OpraHbl U CUCTEMBI, B NEPBYIO
ouepeab M Haubonee 4acTo: MeyeHb, SHAOKPUHHAA cuCTeMa, oOpraHbl BOCMPOM3BOACTBA. HapylieHue ux
CTPYKTYPbl U YHKUMM BedeT K MOCTOSAHHOMY WNM  MEePUOAMYECKOMY CHUKEHMIO MPOAYKTUBHOCTMH,
BOCMPOU3BOAUTENBLHON CMOCOGHOCTU, NPeXaeBPEMEHHON BLIOPAKOBKE M AaXe nafexy, 0COOEHHO MONOAHSIKA.

8.6.4. BUOXMMUYECKMI KOHTPONb 3a COCTOSIHUEM 0OMEHa BELLECTB Y XMBOTHLIX UMEET peLLaloLLee 3HaYeHne
HE TOMbKO NPU MX XO3ANCTBEHHOM UCMONb30BaHuU. OH BE€CbMa BaXeH B CENEKLMOHHO-NMNEMEHHOW paboTe, B
Hay4yHbIX 3KCMEePUMEHTaX, CBA3AHHLIX C U3y4YEeHMEM BMUAHUSA PasnNUUHbIX (PAKTOPOB OKpYXAloLenh cpeabl, C
nsyyeHmem 9d@EKTUBHOCTU UCNOMb30BAHUS B KOPMMNEHMU pa3nNUUHbIX OMOMOrMYECKM AaKTUBHBLIX BELLECTB,
KOPMOBbIX [A00aBOK, a TaKke ne4yebHbIX npenapatoB M npouUNakTUYECKUX CpeacTB. ITO MO3BONSAET
CBOEBPEMEHHO BbISIBUTb CaMble paHHWE, HayanbHble U3MEHeHuss B oOMeHe OenkoB, yrmeBOAOB, NUNUAOB,
BUTAMWHOB, Makpo- U MUKPOINEMEHTOB, NpPeaynpeauTb UX AanbHedllee pasBuTue M TEM cambiM u3bexartb
CHWKEHUSI MPOAYKTUBHOCTM, YPOBHS1 PE3UCTEHTHOCTU W  WUMMYHOOUONOrMUYECKOW pPeakTUBHOCTM OpraHusMa
>KUBOTHbIX.

8.6.5. lepeueHb nokasatenen, uccnegyemblx B KpoBu (CM. [punoxxkeHue), 3aBUCUT OT Xxapakrepa



npeanonaraemMon naTonornu y >xuBoTHbIX. B MpunoxxeHun npuseaeHsbl npasuna otéopa npob KpoBuW, CbIBOPOTKU
(nnasmel), MOYM, MOSIOKA U T.N., YCNOBUA TPAHCNOPTUPOBKU, YHU(DULMPOBAHHBIE METO/bl MCCNIEA0BAHNSA OCHOBHbIX
nokasatener obOMeHa BewECTB B COOTBETCTBUM C "MeToaMYECKMMM peKOMEHAALUSIMU NO NPUMEHEHUIO
OUoOXMMUYECKUX METOAO0B UCCNEAOBAHUW KPOBM XMBOTHLIX" (PaccmoTpeHbl U 0fobpeHbl cekuuen "Tartonorus,
cdapmakonorua u Tepanua" OTaeneHna BeTepuHapHO MeauuuHbl Poccenbxo3akagemun 03.04.2001 u Biopo
OTaeneHnA BeTepuHapHon MeauumHbl Poccenbxosakagemun 24.04.2001).

9. OLIEHKA COCTOSAHNA OBMEHA BELWECTB U AUATHOCTUKA
EFO HAPYLWEHWA Y KPYTIHOIO POITATOIO CKOTA

9.1. B uemnsix CBOEBPEMEHHOr0 BbISIBIEHUA CyOKnuMHUYEeCKkuX ¢opm 6GonesHen, 0OYCNOBREHHbIX
HapyweHuamu B OOMEHe BewecTB, U NpoBeeHUs neyvyebHO-NpoUNaKTUMECKUX MEepONpusiTUA 40 pasBUTUA
TSXKENbIX KNMHMYECKuX cpopm 3abonesaHWint Ha NPOMBILLMEHHbIX KOMMMEKCaxX NpOBOASAT CUCTeMaTUYECKui
KOHTPOMb 3a COCTOAHMEM OOMEHa BeLeCTB y KPYMHOro poraTtoro ckota nyTem npoBeAeHuss BUOXUMU4ECKUX
nccneaoBaHuit KPOBU, MOYU, MOSOKA, XMMMYECKOTO aHanu3a KOPMOB M onpeaeneHns NOSIHOLEHHOCTU PaLyuoHOB.

9.2. CucremaTuyeckuin GUOXMMUIECKUI KOHTPOSb 3a COCTOSIHUEM 06MEeHa BELLECTB, a TAKKE BHENNAHOBO -
npu pe3koW CMEHE pexxmMma U xapakrepa KOpMIIEHUs, YCIOBUI COAEPXAHWA UMK BbiSBNEHUU Apyrux ¢akTopos,
KOTOpbIE MOTYT NPUBECTU K HAPYLLEHUIO HOPMASbHOTO TEYEHUSA OOMEHHBIX NPOLIECCOB Y >KUBOTHbLIX, NMO3BOMAET
BbIABUTb paHHWE (AOHO30MOrMYeckue) uMeHeHuss B oOMeHe BellecTB, paspaboratb M NPeAnpPUHATH
CBOEBPEMEHHbIE  OpPraHU3auUMOHHO-XO3SNCTBEHHbIE, NpodunakTuyeckue u nedvebHble MeponpuaTUA  No
YCTPaHEHUIO HapyLLEeHui B 0OMeHe U 9TUM 06eCneYnTb BbICOKUI YPOBEHb 3A0POBbSA XXMBOTHBIX.

9.3. NaGopatopHble MccneaoBaHUs NO KOHTPOMIO 3@ COCTOSIHUEM OOMeHa BELLEeCTB Y KPYNHOrO poraTtoro
cKoTa npoBoAAT 1 pa3 B kBapTan B COOTBETCTBUM C NIIAHOM, COrNacoBaHHbIM C BeTnaboparopuei.

9.4. B cBA3K C TeM, YTO Ha NPOMBILLAEHHLIX KOMNAEKCaX U cneuuanu3npoBaHHbIX pepmax coaepxaHne u
KOpMAEeHne OTAENbHbIX TEXHONOIMYECKUX FPYNN XMBOTHLIX OAHOTUMHO B TEYEHUE ANUTENBHOIO NEpPUoAa BPEMEHMU,
OCHOBHbI€ HAPYLWEHUs1 0OMEHHbIX NPOLIECCOB B OPraHM3Me >XMBOTHbIX KAXA0N TEXHOSIOrMYECKON FPynnbl UMEIOT
CXOXUW XapakTtep, NNaHoBbiM nNabopaTopHbIM WCCNEeAOBAHMAM NOABEPraldT N0 5 >KMBOTHLIX W3 Kaxaon
TEXHONOrMYECKON rpynnbi:

- kopoB Ha 7,0 - 8,5 mecsiueB 6epemeHHOCTH, 1 - 3 U 6 - 7 MeCALIEB NaKTaLmK,

- HeTernen co CpokoMm GepeMeHHOCTU 6 - 7 MecsleB;

- Tenok B Bo3pacrte 8 - 10 mec., 12 - 14 mec., 16 - 18 mec.;

- ObIMKOB M3 rpynn BbipalumBaHus (1-i nepvoa), AopalmMBaHus (2-il nepuoa) U 3aKmioYMTENLHOTO OTKOPMA
(3-1 nepuog).

9.5. Mpo6bl kpoBM Ana aHanu3a 0epyT y XXMBOTHbIX U3 APEMHOM BEHbI 10 KOPMIEHUS UK Yyepes 5 - 6 yacos
nocrne O4YepesHoOro KOPMIEHUs, Koraa nokasatenu KpoBu Haunbonee ctabunbHbl. Y MONOAHSKA KPYMHOIO poraToro
ckoTa 3abnaroBpeMeHHO yaansiT OCTaTku KOPMOB M3 KOpMyLuek (OObIMHO 3TO AenaloT BEYepoM, ecrin npodbl
KpoBUW GEepyT YTPOM CneayioLLEero aHs).

9.6. OCHOBHbIE NPU3HAaKN HapyLUeHUi B 0OMEHE BELLECTB Y KPYMHOFO poraTtoro ckora:

9.6.1. MNpu HapyLleHUn BUTaMUHHO-MUHEPANbHOrO OOMEHA CYLLUECTBEHHO CHUXXKEHO COAEPKaHUEe B KPOBM
KapoTuHa, BuTamuHoB A, [, E, neyeHb TepsieT cnoCOBGHOCTb AEMOHUPOBATb BUTAMUH A, B KPOBM CHUXEHO
coaepxaHue BUTaMMHOB rpynnbl B, 0CoGeHHO 3umMoi. HecMoTpsi Ha MOAKOPMKY CONsiMM Kanbumsa u cdocdopa, B
KPOBM CHWXEH UX YPOBEHb, HapyLUeHO COOTHOLUeHWe Kanbuus u ocdopa; cogepkaHue B KPOBM
MUKPOSNEMEHTOB: Meau, LUMHKA, Mapradua, kobanbTa, roga, ceneHa Ha 30 - 70% HWXKe BENUYMH, MPUHATBIX 38
onTumarnbsHble (Tabnuua 2 Mpunoxenus), 0COGEHHO 3UMOMN, K KOHLYY 3MMHE-CTOWNOBOrO nepuoaa.

9.6.2. Paccrpoiictea 6enkoBoro obmeHa NPOSABMAIOTCA TeM, YTO Yy 3a00neBLUMX XMBOTHLIX B CbIBOPOTKE
KpoBU HaxogaT 6enka meHblue (< 6,5 r/n) unu Gonblie (>= 9 /M) ONTUMArbHbLIX BENWYNH, NMPUHATBIX 38 HOPMY. Y
JKMBOTHbIX NOBbILLEH YPOBEHb MOOYNMHOB, MPU CHWKEHUM COAepxaHusA anbOyMUHOB, YTO CBUAETENbLCTBYET O
HapyLUEeHUN CUHTETUYECKON (YHKUMM neyveHu. B kpoBuM KOPOB npu 9TOM ONpeaenseTcs BbICOKUWA YPOBEHb
OCTaTOYHOro as3oTa, 6onee Hu3kuii ypoBEeHb OONbLUMHCTBA AMWHOKUCMOT, MOBbILLEHA aKTUBHOCTb (PePMEHTOB
nepeaMmMHMpPOBaHKS - acnapTart- u anaHuHamuHoTpaHcdepas (ACAT, AnAT).

9.6.3. iaMeHeHus B yrneBoAHOM 0OMEHE BbIPaXaloTCs B YMEHbLUEHUN COAEPXKaHUS TMOKO3bl B KPOBM Ha 15
- 20% HWXXe ONTUMAanbHbLIX BENIMYMH, T.€. UMEET MECTO rMNornukemunst. Mpu aTOM Pe3Ko CHUXKEH YPOBEHb FMMKOreHa
B MEYEHU: ecnm y 340poBbIx KopoB ero coaepxutcst 30 - 40, TO y 60MbHbIX - TONLKO 5 - 25 Mmr/r TkKaHU. Hu3kuii
YPOBEHb TNIMKOTEHA B NeYeHW CBUAETENbCTBYET O PE3KOM CHWXEHMM CMHTE3a FMMKOTeHa M3 TIoKo3bl. B kpoBm
3Ha4uTenbHO (B 2 pasa u Gornee) yBenuMYeH YPOBEHb MUPOBUHOrPAgHONM M OCOBEHHO MOMOYHON KUCMOT, YTO
TOBOPUT O MOHWXXEHHOM MCMOJSIb30BAHWUU [FIOKO3bl HA BHEPreTUYECKUE HYXAbl B LUKNE TPUKApOOHOBBLIX KUCIOT



(umkn Kpebca). MNpu 9TOM HapywiaeTcs CUHTETUYECKasl M aHTUTOKCMYECKask (PYHKUMM MeYeHu, ee 3almTHas
(6apbepHas) pyHKUMS, TEpAETCS ee CNOCOOHOCTbL akKyMynMpoOBaTb BUTAMUH A.

9.6.4. TlloBbllieHne coAemKaHUA T[MOKO3bl B KPOBM (runeprnMkemus)) HabnoaalT nNpu  MOpaxeHuu
SHAOKPUHHOW CUCTEMbI, HEAOCTaTOYHOW NPOAYKLUMU UHCYNMHA, CKAapMIMBaHMKN BOMbLUMX KONMYECTB CaxapHOW Uiu
KOPMOBOW CBEKMbl, MATOKW W MPU CUMbHOM BO3BYXAEHUM >KMBOTHOrO. [Mpu XpaHeHUW KPOBM KOHLEHTpauus
rIIOKO3bl CHUXKAETCA, NO3TOMY DEnok oca)xaatoT cpasy nocne orbopa npod u unbTpaT XPaHAT B XONOAUINbHUKE B
TeYyeHue 5 aHen.

9.6.5. lNMoBbILWEHNE YPOBHS KETOHOBBIX TEN B KPOBM BbILe 6 Mr% (KETOHEMUA) ABMAAETCA OAHUM U3 OCHOBHbIX
NMPU3HAKOB CYOKIUMHWMYECKON WM KMMHUYECKOW (DOpMbl KETO3a M HabmniogaeTca B (hase WMHTEHCUBHOW NakTauuu.
ConpoBsoxpaetcss  AedUUUTOM MPOMMOHaTa W [rOKO3bl B OpraHu3me, TOPMOXEHWeM peakuuii  uukna
TPUKAPOOHOBLIX ~ KUCMOT M u3bbLITOMHBIM ~ OOpasoBaHueM  auetoauetuna-KoA. BosHukaet  npu
BbICOKOKOHLIEHTPATHOM TUMNE KOPMMNEHUsi U U30bITKE MPOTEUHa, HeJOoCTaTke CeHa, KOPHeMnnoaoB, a TaKkKe Nnpu
CKapMIIMBaHWUU >XMBOTHBLIM KUCIIbIX HEA0OPOKAYECTBEHHBIX KOPMOB (CMnoca, ceHaxa, >xoMa, 6apabl), coaepaLumx
60onbLIOE KONUYECTBO MACNSAHOW KMCMOThl. KeTOHemMmusi MOXeT ObiTb U Npu HapyLleHuax pyOLoBOro nuiieBapeHus
BcneacteMe geduuuta B KOpPMax MUKPOSMEMEHTOB, YTO BeAET K YIHETEeHUID MUKpPOMNopbl, MNIOXOMY
nepeBapuBaHUIO U YCBOEHUIO NUTATENbHbIX BELLECTB.

9.6.6. MNMpu 3aboneBaHUAX MONMOYHBLIX KOPOB HapyLLUaeTca U nunuaHbiin oOmeH. CoaepxaHue obLLImMX NMNMAO0B
B CbIBOPOTKE KPOBM OOMbHBIX >KMBOTHBLIX O4Y€Hb BbICOKOE: A0 10 r/m u Gonee, a ypoBeHb hochonmnuaos -
aKTMBHOW (ppakuuu nNUNUAOB, NOHWXKeH A0 0,2 /N 1 HWXe, T.e. NMNUAbl B KPOBW NpPeACTaBfeHbl B OCHOBHOM
HENTPAanbHbIMK >KMPAMU, YTO CBA3AHO C TOPMOXEHMEM MpPEeBpaLLeHMs HeWTpanbHbIX XMPOB B cocdonunuabl.
HapyLueHvue npoLeccoB OKUCMNEHUS XMPOB B NMEYEHU COMPOBOXAAETCA HAKOMNMEHNEM KETOHOBBLIX TEN B KPOBU A0 7
- 9, a y OTAENbHbIX XXMBOTHbIX 40 18 U 6onee Mr%, Npu Pe3kom BO3pacTaHUM ppakummn aLeToHa u aLeTOYKCYCHOWM
KUCnoThl. Mpu 9TOM yBEnUYMBaeTCs BblAeneHne ux ¢ Mo4Yon U MonokoM (Boiwe 10 mMro%).

B KpoBM GONbHbLIX XMBOTHBIX MOBbLILIEHA KOHLEHTpaUMs NPOAYKTOB MEPOKCUAHOrO OKUCIIEHUS NUNUAOB:
OWEHOBbLIX KOHBLIOraToB, KETOAMEHOB, ManoHoBOro anbaermaa Ha 20 - 50%, CHwKeHa aKTUBHOCTb (bepMEHTOB
AHTMOKCWUAAHTHOW 3aLUMThI: CYNepoKeMaaUCMYyTasbl, kKaTanasbl, ryTaTMOHNEepoKCUAasbl 1 ryTaTUOHPEAYKTas3bl.

9.6.7. CHWXXeHMe pe3epBHON LLENOYHOCTU MasMbl KPOBM Y XKUBOTHLIX OGHAPY>KUBAIOT NMPU KETO3E, auuaose,
octreogucTpodumu, Aeduuute Makpo- WM  MUKPOSMEMEHTOB, MNPU BbICOKOKOHLEHTPATHOM TUNE KOPMIIEHUs,
pacCTPONCTBAX XENyA0YHO-KULLEYHOTO TPakTa u B0onesHaAxX novek.

9.6.8. CHmkeHMe ypOoBHA 0OLLEro KanbUWsi B CbIBOPOTKE KPOBM (MMOKanbuuemus) HaGnogaloT npu
HEeQOoCTaTOMHOM COAEMKAHMU €ro B pauuMOHEe UMM NNOXOM YCBOEHWM Bcneacreue aeduuuta sutamuHa [,
npoTeuHa, yrneBoaoB, Wu3bbITka occhopa, UMHKA W 3a00NEBAHUN  XKENYAOYHO-KULLEYHOr0  TpakTa.
fMnokanbuMemMuio 4acto HabniogawT npu  OoCTpbiX dopMax ocTeoaucTpodun, nacTouLWHON TeTaHuwm,
nocneposoBoM napese, HapyLeHun YHKUMU LWUTOBUAHONW U NapaLLmTOBUAHON Xenes.

9.6.9. ToBbILLIEHNE COAEPXAHMS KamnbLus B CbIBOPOTKE KPOBM (TMMEpPKanbLMEMus) BCTPEYaeTca peako.
Hanpumep, npu n3bbiTKe ioaa B opraHu3mMe, runepdyHKUMU LUIUTOBUAHON XKenesbl.

9.6.10. CHmwkeHue ypoBHA HeopraHudeckoro coccopa (runodocdaremusiy HabmogaetTcsa npu u3bbiTke
Kanbuma v geduuute ButamuHa [1 B opraHusme, MarnoKOHUEHTPATHOM TUME KOPMMEHWsi, Npu OTCYTCTBUM B
paunoHe pocdOpPHbIX NOAKOPMOK.

9.6.11. lMoBbllweHne ypoBHA HeopraHuyeckoro docdopa B KpoBu (runepdocdareMus) NpoMcxoauTt npu
rMnepyHKUMM NapalmMTOBUAHOW >KEMe3bl, MPU BbICOKOKOHLIEHTPATHOM TUME KOPMIEHUS, OCTpon opme
octeogucTpohmun. B cbiBOpoTKE KPOBW, nMomyyeHHon 4vepes 16 - 20 yacoB cO BpeMeHu oTbopa npob, ypoBeHb
HeopraHuyeckoro ¢pocdopa MOBLILLIAETCA 3a CYET paCLUENnsieHUs OPraHUYeckMx ero COeAUHEHU, NoITOMY ero
onpeaeneHne peKoMeHAYeTCA NPOBOANTE B LIEMNbHOW KPOBU, BENKU KOTOPOI OCaxaeHbl cpaldy nocne otéopa npoo.
dunbTpaT Nony4atoT B nabopaTropum u ero MOXXHO XpaHUTb B XONOAUNbHUKE B TEYEHUe 5 - 7 AHEeN.

9.6.12. CHWXEHME COAEepKaHUa MarHus B KPOBU (rMNoMarHuemus) HabniogalT npu nactOULHON TeTaHuu,
aedvunute marHus B OpraHusme, octeoaucTpocoum, MOCnepojoBOM napese, npu W3ObITOYHOM MOCTYNNEHWU B
OpraHu3M Kanus u asota ¢ MOSOA0M 3eNeHol TPpaBon.

9.6.13. AKTMBHOCTbL LUenoyHon dpocdatasbl (LLP) B CbIBOPOTKE KPOBM MOBBLILLAETCA MPU HapyLUeHWUW
$0CHOPHOro M KanbUMeBoro oomMeHa npu ocTpoi hopme octeoancTpodum, runepsutaMuHose [, npu xonecrase.
B aTtom cnydae ypoBeHb HeopraHuyeckoro ¢ocdopa B KPOBM MOBLILAETCH, @ MNPU HEJOCTATOYHOM €ero
MOCTYNMEHUN C KOPMOM MOXET ObITb M B NpeAenax Hopmbl.

Mo yBEenUYEHU aKkTUBHOCTU B CbIBOPOTKE Kposu III®, (M30MPEPMEHT LUernovHon docdaTasbl KOCTHOrO

NPOUCXOXAEHUSA) ONPeaensioT CTeneHb pucka 3abonesaHus ocreoguctpodment. Mpu aktusHoctu I, ot 5,0 Ao

30,0 E/n nporHo3upytoT manyto; ot 31,0 go 60,0 E/n - cpeaHioto; ot 61,0 no 90,0 E/n - BbICOKYIO CTEMEHb pUCKa.
Mpu akTneHocTu Bbiwe 90,0 E/n peructpupyetcs 100% 3aboneBaemMocTb 0CTeoaUCTpobuen.



CHIMWKEHMEe akTUBHOCTM LUenoyHou ocdarassl ObIBa€T NpM MNOBUTAMMHO3E [ C OAHOBPEMEHHLIM
CHWKEHMEM YPOBHA HeopraHuyeckoro gocdopa B KPOBM.

9.6.14. CHmKeHne ypOBHA TMIOKO3bl B KPOBU (runornukemusi) OblBaeT npu  HEQOCTATOMHOCTU
MUKPOSNEMEHTOB B OpraHu3ame, IerkoyCBOSI€MbIX YINEeBOAOB, 3HEpruu, INUMUAOB B pauuoHe, Npu KeTose,
ocTeoaMcTpodum, aumaose, rMNOKMHE3Un, rmnoyHKLUM KOPbl HAANOYEYHUKOB.

9.6.15. CopgepxxaHue kapoTMHa B Nra3me KPOBM MOBLILIAETCH B FIETHUW MEPUOA U CHUXKAETCH B 3UMHE-
CTOWNOBLIN Nepuoa. YpOBEHb KapoTMHA B MMa3me KPOBU CBMAETENbCTBYET O BENIMUMHE €ro MNOCTYNMEeHUA B
opraHuaM C KOpmMamu. YCBOEHME ero M npeBpalleHue B BUTAMUH A 3aBUCMT OT WUHTEHCUBHOCTM OGMEHHBIX
npoueccoB, OT 00eCNeYEeHHOCTH PaLMOHOB NPOTEUHOM, YINMEBOAAMMU, MAKPO- U MUKPOSTNEMEHTAMMU.

CopepxxaHue BuUTammHa A B nnasme KpPOBU SIBMSETCA OOBLEKTUBHbIM Nokasarenem 00ECNeYEeHHOCTU UM
opraHusma. OnTuManbHbIMKU NOKa3aTeENsAMU COAEMKAHMA BUTaMMHa A B nnasme kposu ABnaoTca 40 - 80 Mkr%.

9.6.16. N3ameHeHne ypoBHA HATPUA U Kanua B Nra3Me KPOBM CBUAETENbCTBYET O HApyLUEHUU KUCIOTHO-
LLEeMOYHOro paBHOBECUS B OpraHW3Me >XMBOTHbIX. CHMXKEHWE KOHUEHTpauuum HaTpuss B nNnasMe KpoBu
(runoHaTpuemMus) 0GHapPY>XMBaeTcsa Npu ANUTENbHOM CONEBOM rorfioaHuu, YTO MOXET MPUBECTU K HAPYLLEHUSIM
BCEX BMAOB OOMEeHa BEeLIeCTB U MpOsIBNATLCSA B BuAE auuao3a. MNOBbILLEHME YPOBHSI Kanusi B nria3me KpOBU
(rvnepkanuemus) GbiBaeT npu noefaHum GONbLIOTO KONMMYECTBA CBEXEN MONMOAON TpaBbl B NEPBLIE HEAENU NOChne
BbIFOHA Ha NacTOuLLE, YTO NPOSABMAETCA NPUM3HAKAMW NACTOMLLIHOW TeTaHuu. Y TENAT runepkanMemMuio Habnioaaiot
Npu XXeNyao4HO-KULLEYHbIX 3a6oneBaHusax. MMnokanmemMus CBUAETENLCTBYET O AeduumTe Kanus B paLuoHe.

9.6.17. MoHwxeHWe coaepxaHua 1oga B CbIBOPOTKE KPOBM, MeAM, LMHKA, kobanbTa, MapraHua B LENbHON
KPOBM yKa3biBaeT Ha AepMUNUT UX B OpPraHn3mMe U B KOpMax paLuoHa.

9.6.18. Mpu HOpManbLHOM YPOBHE NokasaTenei BUTAMUHHO-MUHEPANbHOr0O 0OMEeHa 3MeHEHUs B 6ENKOBOM,
YIMEeBOAHOM U NMUNUAHOM OOMEHe CBMAETENLCTBYIOT O AucbanaHce pauuoHa Nno 3TUM OCHOBHbLIM NUTATENbHbLIM
BewecteaMm. B kpoBu HaBNOQAOT CHUXKEHME YPOBHA [NIOKO3bl, PE3EPBHOW LLEMOYHOCTU W MOBLILLEHUE
cogepxaHus KEeTOHOBbIX Ten. YpoBeHb obLiero 6enka B CbIBOPOTKE KPOBM B Hauane 3aboneBaHus MOXeT ObiTb
MOBbILUEHHbIM, @ B AaNbHENLLEM - B HOPME UMW HUXE HOPMBbI.

9.6.19. HapyweHue obmeHa ©OenkoB, yrmeBOAOB W JNUNUAOB MOXET ObiTb U MPU HOPMANbHOM UX
COOTHOLLUEHUM B pauuOHe, HO npu Jeduumte MHUKPOINEMEHTOB. B Takux cny4anx ycTaHaBnuBalOT HU3KOe
coaepxaHue Meau, UMHKa, Mapradua, kobanbta u Moaa B KPOBU XXMBOTHBIX U B KOpMaX.

9.6.20. Mpu HOpManbLHOM YpOBHE nokasatenen GenkoBoro, yrnesoOAHOro, FMNUAHOIO U MMHEPANbHOIO
0OMEHOB HU3KOE COoAepKaHne BUTaMUMHA A B nMnasMe KpoBu, HanpuMep, CBUAETENLCTBYET 0 Aedpuumte BUTaAMUHA
A B opraHusmMe >uBOTHbIX. HU3kui ypoBEHb KAPOTUHA B NNAa3Me yKasbiBaeT Ha HeA0CTaTOYHOE MNOCTYNIeHne ero B
OpraHu3M ¢ KOpMamu paLyuoHa WUnu HapyLleHUe NPoLEeCCOB BCACbIBAHUA B XKEMYA04YHO-KULLIEYHOM TpaKTe.

9.7. MpakTuyeckn Bce BUAbl HapylueHuss oOMeHa BELLECTB COMPOBOXAANOTCHA SABIEHUSMU renaTonaTum.
OnarHoCTuKy HapyweHur QYHKUMM MeYeHn NPOBOAAT Ha OCHOBE aHanusa pe3ynbTartoB  KIMHUYECKUX,
3MU300TONOIUYECKMX, MATOMOPEONOrMYECKUX U BUOXUMUYECKUX UCCNEA0BAHUI C M3YYEHNUEM crieuudUIecknx Ana
BMOXMMUYECKNX CUHAPOMOB.

9.7.1. Cungpom xonecrasa - CUHAPOM, XapaKTepU3YIOLNNCA HAPYLUEHMEM CEKPEeLIMU UMK OTTOKA >Xenyu u3
neyeHn. OH COMNPOBOXAAETCSA MOBLILLUEHHbIM COAEPXKAHUEM B KPOBM OunupyOuHa, wwenodHon docdartassbl,
nMNUAOB, PB-TMNONpPOTEHAOB , XONecTepuHa. KnuHu4ecku nposBnaeTca XXenTyxon.

9.7.2. CUHAPOM LUYHTUPOBAHUSA MEYEHU, NN BLIKNIOYEHUA NEYEHU, CONPOBOXKAAETCA NOSIBNEHUEM B KPOBU
BELLECTB, KOTOpble 0ObIYHO 3a/1€PXXMBAIOTCA B NEYEHN: aMMuaK, (PeHOsbI, XXMPHbIE KUCMOTbl C KOPOTKOW LIENbIo,
aMUHOKMCNOTLI. B matonorMyeckmx ycnoBusix (Npyu uuppo3e) B 06x0a MNeyYeHW MOSBRAIOTCA AONOMHUTENbHbIE
KPOBEHOCHbIE NyTU - konnartepanu. M kpoBb U3 kuwweYyHuka nonagaeT B obuiee KpossiHoe pycro. Mpu HapyLueHun
(bYHKLUMOHAbHOW aKTUBHOCTM renaToLUTOB BbilLeYKa3aHHbIE BELLECTBA TAKKE NII0XO0 3a1EPXKMBAIOTCA NEYEHBIO.

9.7.3. CUHApPOM LMTONM3A - XapaKTEPU3YETCA MOBLILEHHON NPOHULIAEMOCTLIO KNETOYHbIX MeMOpaH
renatoyMToB WNU uX paspywieHuem. WMHaukatopamm uutonusa cnyxat (epmeHTbl, fOoKanu3oBaHHbe B
uutonnasMe knetku (1-a rpynna): AnAT, naktataermaporeHasa (140N, wsouutpataermaporeHasa (MUAOMN w
HaxoAasilumecs Kak B uMTonnasme, Tak U B MUTOXOHAPUAX KNeTku (2-a rpynna): ACAT, manataeruaporeHasa (MAN),
rnyramargerugporenasa (Fnfr).

MoBbilLEHNE aKTMBHOCTU (hepMEHTOB NEPBOW M BTOPOI rpynnbl B 1,5 - 3 paza no CpaBHEHUIO C HOPMOWA
CUUTaEeTCs YMEPEHHbIM, B 4 - 5 - cpeaHel creneHn, 6onee 6 pa3s - cunbHbIM. MNosBneHue B KPOBU PePMEHTOB
BTOPOW rpynnbl yka3biBaeT Ha Gonee CUnbHYIO CTeNeHb AUCTPODPUIECKMX UMEHEHUI B NEYEHU, YeM (PEPMEHTOB
nepsou rpynnbi.

9.7.4. CuHapOM renatogenpeccun xapakrepusyeT maccy yHKLUMOHUPYIOLLEN NapeHxXuMbl neveHu. MNpu atom
CUHAPOME B KPOBU CHWXAeTCs cojepxaHue anbOymuHoB, chuOpUHOreHa, xonecrepmHa, MOY€BUHbI, aKTUBHOCTb
XonuHacTepasbl u Ap. MoebILLAIOTCA NoKa3aTenu ranakro3Hoi npoobl.



9.8. NccnepoBaHne MOYM NPOBOAAT Y TEX e >XUBOTHbIX, Y KOTOPbIX aHANU3NPYIOT KPOBb. Y 340POBbIX KOPOB
MOYa CONOMEHHO-XEeITOro LBeTa, o cneuuduyecknm 3anaxomM, npospavHas, 6e3 ocagka, ¢ nnoTHOCTbO 1,025 -
1,030, pH B npegenax 7,0 - 8,8. Y monoaHsika Ao 3-mecsayHoro Bo3pacta pH mouun 6,0, crapwero Bospacra - 7,0 -
8,0. KauectBeHHble peakuum Ha Benok, caxap, ypoOunuH u KETOHOBbIE TeNa OTpULAaTENbHbIE.

9.9. NccneaoBaHne Monoka NpoBOAAT Y KOPOB Ha 1 - 3 U 6 - 7 MEC. nakTayun Ha TUTPYEMYIO KUCMIOTHOCTb U
Hanuume KeTOHOBbLIX Ten. B HOpMe TUTpyemas KMCNOTHOCTL no TepHepy 16 - 18°, moBbilIAeTCA Npu auugose.
MoBbILIEHHOE coAepKaHNe KETOHOBBIX TEN B MOJIOKE M MOYe obLero ux konmyectsa (4o 20 mMr%) u sbiwe 10 Mr%
CYMMbl aueToHa + aLeTOYKCYCHOM KWUCMOTbl M B CBSASM C 9TUM MONOXMUTENbHasA peakuus no Jlectpage
CBUAETENbCTBYIOT O nepexoae CyOKNMMHWUYECKOW CTaauu Keto3a B KnuMHuYeckyl. Yem rnybxe waeTt passuTue
naTonorMyeckoro npouecca, Tem 60MbLUe BbIAENAeTCH KETOHOBLIX TEN M3 OPraHM3Ma KOpPoB C MOYON N MOJSIOKOM.

10. MEPOIMPUATNA MO HOPMANN3ALIMN OBMEHA BELLIECTB
Y KPYMNHOIO POrATOIO CKOTA

MpodhmnakTuka AomkHa ObITb NNAHOBOW, FPYNMNOBON U BKITHOYATL KOMMNIEKC XO35IMCTBEHHO-OPraHU3aLUOHHbIX
MEPONPUATUIA NO CO3AaHUI0 MPOYHOW KOPMOBOI 6a3bl, 06ECNEYEHNIO XKUBOTHLIX NMOMHOLEHHBIMU NO OCHOBHLIM U
BMONOrMYeckn akTUBHLIM BELLECTBAM PaLMOHAMU C YYETOM MPABUITbHOIO COOTHOLLEHUS B HUX 3fIEMEHTOB NUTaHUA
BO BCEX TEXHONMOTMYECKUX (MPOM3BOACTBEHHbIX) rPyNnax u ONTUMarbHbIX YCNOBUIA COAEPXKaHUS.

BeTepuHapHble crneunanucTbl AOMKHbI MOCTOSAHHO OCYLLECTBMSATb KOHTPOMb 3a Ka4yeCTBOM KOPMOB M
MOMHOLIEHHOCTBLIO PaUMOHOB, 3anpewaTtb CKapMnuMBaHue HeaoOpOKa4yeCTBEHHbIX, 3anfneCHeBeSbIX KOPMOB, a
Takke cunoca, xoma u 6apabl ¢ BbICOKMM COAEPKAHUEM MACISIHON KUCNOTbI. AnA 60nbHBIX M OTCTABLUMX B POCTE
W pa3BUTUM XXUBOTHbIX HA3HAYAIOT AOMOMHUTENbHOE ANETUYECKOE NUTAHKE.

10.1. KopmneHue B CyxXOCTOMHbIA nepuos [AOMKHO obecneunTb XOPOLWMI POCT Nnoaa, HakonneHwue
OpraHMYecKkMx U MUHeparnbHbIX BELIeCTB B OpraHu3Me XXMBOTHOrO, CPeAHECYTOUHbII NPUPOCT Macchl Tena 800 -
900 r (50 kr 3a nepuoa cyxocCTosi). MONHOLEHHOE KOPMMEHUE CYXOCTOMHbLIX KOPOB U HeTenen OGnaronpusTHo
BMUSIET Ha COCTaB MOJI03MBa, 4YTO WUMeeT Oonblioe 3HayeHue B NPODUNAKTUKE KENMYAOYHO-KULLIEYHbIX
3ab0neBaHnin y HOBOPOXAEHHbLIX TENAT.

10.1.1. B paumoHe CyxOCTOMNHbIX KOPOB M HETENEN AOIMKHO ObiThb (B % NO NUTATENbHOCTH):

- B 3UMHUIA Nepuoj: ceHa - 23 - 25%, ceHaxa - 23 - 25%, cunoca - 20 - 22%, kopHekny6Hennoaos - 6 - 7%,
KOHLeHTpaToB - 22 - 26%);

- B NETHWI nepuop;: 3eneHble kopMa - 65 - 70%, rpybble - 10%, koHueHTpaThl - 20 - 25%.

O6Lliaa nNUTaTenbHOCTbL paLMOHA AOMMKHA COCTaBNsATb B 3aBUCMMOCTM OT YPOBHSI FOAOBOW MOMOYHOM
NPOAYKTMBHOCTU U Macchl Tena 7 - 11 kopM. ea. Ha 1 kopMm. ea. paumMoHa CyxXOCTOMHBIX KOPOB M HETENeW AO0MKHO
npuxoautbes: 100 r nepeBapumoro npoteuHa, 90 - 100 r caxapa, 9 r kanbuusa, 6 - 7 r docoopa, 45 - 50 mr
kapoTuHa, 8 - 10 r noBapeHHou conu, 10 mr meau, 50 Mr umHka, 50 Mr Mmapratua, 0,7 mr kobanbsTa, 0,7 Mr noaa, 1
Tbic. ME BuTamuua [l n 40 mr sutamuHa E.

10.1.2. 3a 10 gHen OO pPOAOB KOPOB U HETENen KOPMAT CEHOM XopoLlero kayectsa BBomo (4o 10 - 12 kr) u
aaot 1,0 - 1,5 kr koHUeHTpaToB. 3a 2 - 3 AHA A0 OTena ckapMnMBaHMe KOHLIEHTpATOB npekpaiyaior. [Nocne otena
>KMBOTHbLIM NPOAOSKAIOT AaBaTb CEHO BBOSMIO U B pauMoH BknoyalT no 1,5 - 2,0 kr KOHUeHTpaToB. Yepes Tpoe
CYTOK 124y KOHLIEHTPAaTOB MOCTENEHHO YBENUYNBAIOT A0 TE€X NOP, MOKA Y XXKMBOTHLIX MNOBLILLAIOTCA yAOU. C 7-ro AHSA
nakrauum B pauuoH BBOASIT KOPHENNOAbl, CUNOC, MOCTENEHHO YBENUUUBASA HOPMbl 0 AOCTUXKEHUS MOBbLILLUEHHOIO
yao4, Nocne 4Yero pauuoH Ha 3TOM ypPOBHE OCTaeTca B TedeHue 1,5 - 2 mecsaues.

10.1.3. Yepes 3 mecsaua nakraumm CyTouHble yaoU cTtabunusupyiotcs u npu ypoBHe 10 Kr MOMnoka kopoBse ¢
maccon tena 400 - 500 kr Tpebyetca: 9,0 - 9,6 kopm. ea.: 880 - 940 r nepesapumMoro nporeuHa, 3250 - 3700 r
cbipon knetyatku, 1250 - 1200 r kpaxmana, 270 - 290 r ceiporo >xwupa, 750 - 800 r caxapa, 60 - 65 r kanbuus, 42 -
45 r ¢pochopa, 60 - 65 r noBapeHHow conu (netom 100 - 150 r), 385 - 410 mr kapoTuHa, 77 - 82 mr meau, 520 - 555
Mr UMHKa, 520 - 555 mr mapraHua, 5,9 - 6,3 mr kobanbTa, 6,8 - 7,2 Mr oga, 9,0 - 9,6 Teic. ME ButamuHa [, 360 -
385 mr ButamuHa E.

10.1.4. CTpykTypa pauuoHa KOpOB W NepBOTENoK B nepsblii nepuoa nakrauum (1 - 100 AHen) B 3MMHUN
nepuoga (% no nutaTenbHOCTU): ceHo - 15 - 17%, ceHax - 13 - 15%, cunoc - 15 - 20%, kopHennoabl - 12 - 15%,
koHueHTpatbl - 30 - 35%. Bo BTropom nepuoae naktauuu (101 - 200 gHen) AONA KOHUEHTPATOB HE AOMKHA
npeebiwaTtb 30%, B TpeTbeM (201 - 300 gHen) - 20%.

10.1.5. [ecvuuT yrnesoaoB B pauuoOHe YCTPaAHAIOT CKApPMIIMBAHUEM CEHA M CeHaXka XOpOLUEero Kavectea,
TpaBsHOW MyKM, KOPMOBO# CBEKIbl, OPIOKBbI, TYPHENCA, KyKypy3bl, kapTodens, natoku, menaccel. C 3Tol Lenbio B
KaXKAOM X03AWCTBE HEOOXOAMMO UMETL 3anac yka3aHHbIX KOPMOB B 3UMHEE BPEMS.

10.1.6. HepocraTtok BUTaMMHOB B OpraHM3Me >XMBOTHbLIX BOCMOMHAIOT BKIIIOYEHMEM B pPauUOH KOPMOB,



GoraTbix BUTaMUHaMK (CEHO, CEHa)K U CUIIOC XOPOLLEro KayecTBa, TPABAHAs MyKa, XBOWHAs MyKa, MOPKOBb), a
Takke BWTaMUHHbLIX MpenapaToB: MUKPOBUT A, Buaeud (ButamuH [3), TpusutamuH (A, O, E) u ap.
MpodpunakTuyeckme fo3bl ANst KOPOB B CYTKM Ha ronosy (Mpu OTCYTCTBUM UX B KOPMax pauuoHa) COCTaBRSIOT:
BUTaMuH A - 250 - 350 Tbic. ME, Butamud [ - 10 - 20 Teic. ME, ButamuH E - 300 - 500 mr, ButamuH C - 500 - 800
Mr. OaHuM 13 9PPEeKTUBHLIX NPENapaToB ABNSAETCA npenapat TPUBUT. BHYTpb ero A4atoT XMBOTHLIM 1 pa3 B i€Hb B
TeyeHue 1 - 2 mecAues No 5 Kanersb B3POCHbIM XUBOTHbIM, M0 3 Kannu - Tenatam. lNapeHTepansHO ero BBOAAT N0
2 - 5 mn 1 pa3 B Hegeno. AHanorMyHbIMU Ao3amu BBOAAT npenapart TeTpasut. Mpu runoButamMmHoO3e A MOXKHO
ncnonb3oBaTb NpoBuTaMuH A B Buae KapomnuHa - BHYTPUMbIWEYHO B A03€ 10 M HA OAHO >XMBOTHOE, 4 - 5 pa3 ¢
npoMmexytkamu B 7 AHewn. Jlytasut A cogepxut petuHona auetata 500 Toic. ME/r, npumeHa0T u3 pacyera Ha 1
XXUBOTHOE B CyTKkM TensATam - 25 Toic. ME, aoiHbiM kopoBam - 150 Teic. ME, Gbikam Ha oTkopme - 40 Thic. ME.
Mpemukc "BypeHka" - BUTAMUHHO-MUHEPATLHLIA COCTaB BHOCAT B A403aX ANSi CyXOCTOMHBLIX KOPOB B 3aBUCUMOCTH
OT macchkl Tena: Ha 400 kr, 500 kr, 600 kr - 16, 18, 20 r cooTBeTCTBEHHO Npu yaoe 3000 nutpos, 20, 24, 26 - npu
yaoe 4000 nutpos un 24, 26 n 30 r - npu yaoe 5000 nutpos.

10.2. Ipu oTKOPME MONOAHAKA KPYMHOro poratoro CkoTa UCNONbL3YIOT B paynoHe Knet4yatkn He MeHee 16%,
caxapo-npoTeMHOBOE COOTHOLLEHME AOIMKHO ObITh He MeHee 0,8, COOTHOLWEHME Kpaxmana u caxapa - (0,8 - 1,5):1.
Ha 1 kr cyxoro BeLuecTBa AOIDKHO MPUXOAMTLCS >enesa - 50 - 70 mr, meaun - 7 - 10 wmr, uuHka - 40 - 50 wr,
kobanbTa - 0,6 mr, mapraHua - 30 - 50 wr, noga - 0,2 - 0,4 mr. Ana Tenat npumeHsaoT npemukc M 63.3 "Maspiowa” B
fosax 10 r Ha kaxxabli Mecsily Bo3pacTa o 6 mecsua.

10.2.1. Npu OTKOPME Ha >XOMe B HayarbHbIi nepuos (HaduHawt ¢ 280 - 320 kr maccol Tena) B TeyeHue 40 -
60 aHen MOMOAHAK NOArOTaBNMUBAIOT K MAKCMManbHOMY NOEAaHUIO XXOMA, HaYanbHas gada KoToporo CocraBnsieT
10 - 15 Kkr ¢ eXkeAHEBHbIM YBENUYEHMEM Ha 4 - 6 kr, AoBoAA 06wuit 06vem a0 40 - 45 kr B A€Hb.

10.2.2. B uenax Hopmanusauuu Kanuil-HaTPUEBOrO COOTHOLUEHUA NPU >KOMOBOM OTKOPME NPUMEHSIOT
JononHuTenbHo K Hopmatuey 30 r noBapeHHOW comu Ha 10 kr xoma. XKenatenbHbiM NpPU XXOMOBOM OTKOpME
ABMNAETCA NPUMEHEHNe cepbl - 8 - 15 1, conu rmaybepoBoii 20 - 40 r, 6eHTOHUTa unu ueonuta 2 - 3% OT cyxoro
BELUEeCTBA KOpMa, aHTUOKCUAAHTOB - AWNYAUHA, CAHTOXUHA, AWHOMEHA, armaona KOpMoBOro 2 - 4 Mr/kr Maccobl
Tena.

10.2.3. TpuvMeHeHne renaTtoTPOnHbLIX MpenapaToB NOMOraeT B Nepuoa aganTauun U 3akNoYUTENbHbIN
nepuog otkopma. Hanbonee apdeKTMBHBIMU U AOCTYNHLIMM NpenapaTaMu ABnATCA: donuesas kucnota - 0.4 -
0,8 mr/kr maccol Tena, nunamug - 0,4 - 1 mr/kr Maccebl, AMNPOMOHMIA - 5 - 10 Mr/kr, rymaT HaTpus - 10 - 20 mr/kr.

Ons nogaepkaHUA ONTUMAnbHOW KOHUEHTpauuu BuTammHa A B KPOBMU ObIYKOB NpPW XXOMOBOM OTKOPME
HeobxoaAuMO NpMMEeHsTb BUTamuH A B go3sax 15 - 30 toic. UE Ha 100 kr maccel Tena, Butammi 13 - 10 - 15 Teic. UE
Ha 100 kr maccel Tena, sutamuH E - 0,5 - 1 Mr/kr maccol Tena.

CyLLecTBYIOT M BOAOPACTBOPUMBIE (DOPMBI XKMPOPACTBOPUMbIX BUTAMUHOB. HUTaMUH C npodhunakruyeckom
Lenblo MPUMEHSIIOT BHYTPb KPynHOMY poratomy ckoty - 0,4 - 0,5 mn Ha 10 kr maccbl Tena; BHYTPUMbILLEYHO
KopoBam - B gosax 0,2 - 0,25 mn Ha 10 kr maccel Tena, tenatam - 0,2 - 0,5 mr Ha 10 kr maccel Tena. Butamue E
BbIMYCKaIOT B pa3Hblx popMax - BOAHLIX UNU MaAcCnsHbIX pacteopax. Illyrasut E 50 BBOAAT B KOPM U3 pacyeTta Ha 1
>XUBOTHOE B CYTKW AOWHBLIM kopoBam 200 mr, 6bikam Ha oTkopme - 60 - 100 mr. Butamun E 50% BBoaAT B go3ax 15
r/T komBukopma aAns kopos u GbikoB-nNpousBoauTenei, 20 r/t koMBukopMma TensTam.

Butamun O3 coaepxutcs B npenapate JlyraBut B gose 500000 ME/r. Ha 1 »wBOTHOE B CyTKU €ro
NPUMEHSAIOT TenaTam - 4 Tbic. ME, 40iHbIM kOpoBaM - 15 TbiC. MB, 6bikaM Ha oTkopme - 4 Thic. ME.

10.2.4. Oednunt Genka MOXeT OblTb BOCMOSIHEH YBENUYEHWEM B PaLMOHE KOMOMKOpMA, BKIIOYEHWEM
WwpoTa, >MbiXa, MNIOUEPHOBOrO CEeHa, TpaBsiHOW Myku. Yactb kopMoBOro mnpoteumHa (40 25% OT HOPMbI
noTpebHOCTM) MOXET ObiTb 3aMEeHeHa CUHTETUYECKMMM a30TOCOAEPXAlUMMM BellecTBamu: MoyeBuHon (100 r
aKkBMBaneHTHel 260 r nepesapumoro nporeuHa), OukapboHatom ammonua (100 r 9kBMBaAnMeHTHbl 95 T
nepesapumoro npoTenHa), anammonuigocdarom (100 r akeuBaneHTHbl 120 r nepeBapumMoro NPOTEMHA).

10.2.5. Ana apgantayuu Mukpodopbl azotcogepkatume 406aBKu B paLUOH BKIIOYAIOT NMOCTENEHHO, HauMHas
¢ 10 r, u posoasaT Ao Tpebyemoro ypoBHsa B TeueHue 10 - 15 gHen. B cnyyae nepepbiBa B CKApMNUBaHUKU 3TUX
BELIECTB HA NPOTSHKEHUM ABYX U Oonee AHEN BBeAEHME B PALMOH HAUMHAIOT BHOBb C ManbiX A03. Bropbim
yCnosueM 3awuTbl OT OTPaBMEHUs SIBNSIETCS NPUMEHEHMEe MO4YEeBWHbI COBMECTHO C AuamMmoHuiicocdaTom u
naTtokom B BOAHOM pacTeope. Takke HeoOXOAUMbIMU YCNOBUSMU MPUMEHEHUS MOYEBUHbI SBMSIIOTCA:
paBHOMEpHOE pacnpeaeneHue ee B KOPMe, a TaKke CKapMNnMBaHWe BO BTOPOi MOSIOBUHE AHsI, MOCIE noejaHus
YXMBOTHBLIMM rPyObIX KOPMOB.

10.3. NccneaosaHnAa KOPMOB NPOBOAAT B BETEPUMHAPHBLIX U arpoXMMuyeckux naboparopusx Ha cogepaHue
KapoTuHa, kanbums, doccopa u nporemHa. CeHax, CUIOC, XOM AOMOJIHUTENbHO WCCNEAYIT Ha cofepkaHue
opraHm4eckux kucnot. Kpome TOro, HeoGxoAMMO KOHTPONMMPOBATb COAEPXKAHWE B KOPMAaXx NerkonepeBapuMbIiX
yrnesoaos (CaxapoB) U MUKPO3NeMeHTOB (ioaa, kobanbTa, Meam, UMHKa, MapraHua, ceneHa).



AHanu3 pauMoHOB KOPMOB MNPOBOAAT OAHOBPEMEHHO C OUOXMMMYECKUMU UCCNEeAOBaHUAMU KPOBU
XKUBOTHbIX. PakTUYECKoe coaepaHue nuTaTenbHbIX BELLEeCTB B PaLMOHAaX COMOCTaBMAT C AeTanM3npoBaHHbIMU
HOopMamu NOTpeBHOCTU U NPOBOAAT UX KOPPEKTUPOBKY.

10.4. HepoctaTtoK MUHeparnbHbIX BELWECTB KOPPEKTUPYIOT NpuMeHeHnem pocdopHbiXx u  ¢ocdopHo-
KanbUMeBbIX NOAKOPMOK, a TAKKE NyTEM CKapMIIMBAHUSA COMEW MUKPOINEMEHTOB (iofa, kobanbta, Meau, LUMHKa,
MapraHua, ceneHa). CocraB u 403bl NOAKOPMKU AOSMXHbI ObiTb 0B0CHOBAHbI C Y4eTOM (DAKTUYECKOrO COAEPKAHUSA
MUHEpanbHbIX BELUECTB B paLUOHE WM HOpM nOTpebHocTM. MuHepanbHble cmecu aalT ¢ 6apaon, XOMOM,
CONOMEHHOW PEe3KOW, KOHLUEHTpaTamu, MOChbINaloT Ha CUIOC, CEHaX Mnu 3eneHyo maccy. MoxHo cmewwmBaTtb C
KopMamu npu UX NOArOTOBKE K CKapMnuBaHMIO B kopmouexax. [MoBapeHHas comnb AOMKHA OblTb MOCTOSHHO B
WHAWBUAYANbHbIX WU TPYNNOBLIX KOPMYLLKax Ans CBOGOAHOIO A40OCTYNAa >XKUBOTHbIX.

BknoveHne B pauMoH cMecu AedUUUTHBIX CONerl Makpo- U MUKPOINEMEHTOB NO3BOMSAET HOPManu3oBaTb
OenkoBbIl, YrNeBOAHbIN, NUMUAHBIA U MUHEPAanbHO-BUTAMUHHbLIA OOMEH Yy KPYMHOrO poraToro CKoTa npu
CyOKNMHMYECKUX POPMax HapyLUeHUss OOMEHA BELLECTB, BbI3bIBAEMbIX AEMULUTOM MUHEPATbHbLIX 3MEMEHTOB B
opraHusmMe. ina aTol uenu paspaboTaHbl cneuuanbHble NPEMUKCHl U MUHEParbHbIE CMECU ANS Pasfnu4YHbIX 30H
CTpaHbI.

10.5. Ana npodunakTukm ceneHoBON HeA0CTaTOYHOCTN TenaTam BBOAAT npenapart Cenepon B gose 10 mn
Ha OAHO XMBOTHOE, KopoBam - 20 mn Ha 100 Kr maccbl Tena O4HOKPaTHO C NPOUNAKTUYECKON U ABYKPATHO C
neyeBHON LensiMK ¢ MHTEpBanom 5 - 7 AHeN.

Mpu MOAHON HEeAOCTaTOMHOCTU NpUMeHAINT Kanoa: Tensatam ao 300 kr - 1 Tabnetky 0,1 r, npu macce Tena
6onee 300 kr - 3 - 4 Tabnetkn no 0,1 r, Geikam-npounssoguTensam - no 1 Tabnetke no 0,1 r, koposam npu ygoe 2 - 3
ThiCsiuM NMUTPOB B roa - 1 - 2 Tabnetkn no 0,1 r. Ha kakaylo AONONHUTENBHYIO ThICAYY NMUTPOB NPOAYKTUBHOCTU
npubaensoT 1 - 2 Tabnetku npenaparta no 0,1 r.

10.6. Ons npodmnakTukm HapyweHun obmeHa BeLwecTB, OOYCMOBMEHHbLIX TMNOKUHE3NEN, >XUBOTHLIM
npeaoCTaBnsiOT akKTUBHbIA MOLMOH Ha paccTosiHue 3 - 5 KM No cneyuanbHOMy MapLUpyTy, B MOMeLLEHMM 0bnyyatoT
ynbTpaduoneToBbIMU NaMnamMu n CoaemxkaTt ux B yCNoBUAX ONTUMAanbHbIX MapaMeTpoB MUKPOKNMMaTA.

10.7. NeyebHble MEpPONPUATUS NPU HAPYLLUEHUSIX OOMEHA BELIECTB Yy KPYMHOrO poratoro CKOTa BKMOYaoT
NPUMEHEHUe KOMMJeKca CpeacTB AMETMYECKOW, CUMNTOMAaTUYECKON, OOLLETOHU3MPYIOLLEN U KOPPEKTUPYIOLLE
Tepanuu.

10.7.1. Mpwn KeTOHEMMM HA3HAYAIOT XmnAKoCTb No nponucu W.I. Wapa6puna n M.X. LarixmaHosano 1,5-2 n
BHYTPUOPIOLIMHHO Yepe3 aeHb. COCTaB »XMAKOCTW: NoBapeHHasa conb - 9 r, HaTpusa GukapboHat - 19 r, Kanbums
xnopua - 0,4 r, kanua xnopug - 0,4 r, roko3a - 100 r, kodpenmHa HaTpusibensoart - 0,5 r, ctpenTomuuuH - 500000
EQL, Boga guctunnupoBaHHas - 1000 mn, a Takke npenapat "KeToct" cornacHo HaCcTaBMNEHUIO.

10.7.2. Mpu NOBbILLIEHUN BO3OYAUMOCTM, HANUYUN MbILLEYHOW APOXU U CYAOPOr NPUMEHSAIOT BHYTPUBEHHO
200 - 400 mn 10% p-pa kanbuma rnokoHata ¢ gobasneHnem 25 - 30 r rnoko3bl Yepes aeHb u 100 mn 10% p-pa
mMariua cynbdata oauH pa3 B AeHb. [pu TeTaHuu, napese npumeHsiioT npenapaTt KaTtosan BHYTPUMBILLEYHO,
NOAKOXHO UNKN BHYTPUBEHHO B TEYEHUE 5 gHEN KpynHOMY poraTtomy ckoTy 10 - 25 mn, Tengaram - 5 - 12 mn.

10.7.3. Tpu runoTOHMW NpeaXenyaKkoB Ha3Ha4yaKT BHYTPb HATPUA Cynbdat, BHYTpUBEHHO - 250 - 350 mn 5 -
10% p-pa HaTpua xnopuaa 1 pas B CyTKW.

10.7.4. Ona ynyyweHns (pyHKUMOHANbLHON AEATENbHOCTU cepaua noakoxkHo BBoasaTr 20 mn 20% p-pa
kodbenHa HaTpusi 6eHsoaT unm 10 - 15 mn kopanamuHa.

10.7.5. MNpu pedomuute BUTAMUHOB MPUMEHSIOT UX PACTBOPbLI B NevebHbIX A03axX MOAKOXHO ABa pasa B
Hegento: ButamuH A - 0,5 - 1 mnH. ME, Butamuud [ - 150 - 200 Teic. ME, BUTamMuHi E - 2 - 3 r unu Tpusutamuu (A, 4,
E) - 5-10 mn, Butamuu B12 - 500 - 1000 mkr, BHYTPb - ackopbuHoByto kucnoty no 0,5-1,0r.

10.7.6. Mpu runornMKkemMnn BHYyTPUBEHHO BBOAAT 2 pa3sa B cyTkn 300 - 500 mn 40%-HOro pacteopa rfKo3bl.

10.7.7. MNpu aungose BHYTPUBEHHO BBOAAT 150 - 200 mn 5 - 8% pacrBopa HaTpusa Gukapbonara, 250 - 350
mn 5 - 10% pacteopa HaTpusa xnopuga 1 pa3 B cyTku. Mpu npodmnakTuke ayugosa 6ukapboHaTt gatoT KopoBam C
KopmomM, oT 10 4o 120 r Ha O4HO >XUBOTHOE.

10.7.8. Mpu octeoancTpodnm NPUMEHSAIOT NpenapaTthbl, pa3paboTaHHble C y4eTOM 0COBEHHOCTEN PETMOHOB:
Anoct, Ketoct (MFTABMuB), muHepanbHble cmecn u npemukesl (BHUBUM®KT, Ces.-Kas. 3HUBW), MAT-OCT,
MekumnH, Mekuynn-2, Mekuun-3 (Mpukacnunckuin 3HNBW), Mepmamuk n Nepmant (HUBU H3 P).

BHYTPMBEHHO MMM NOAKOXHO BBOAST Kanbuua GoprniokoHaT B Ao3e 0,5 mn/kr ogHOKpPaTHO UM MOBTOPHO
yepes 24 yaca. PactBopbl kanbuusa rnokoHaTa (10% pacTtBop) BBOAAT KOpoBaM BHYTPUBEHHO B fo3ax 100 - 200
Mn 1 - 2 pasa B cyTku. [NMpu He0BX0AMMOCTM KypC NOBTOPAIOT Yepesd 2 - 3 aHa. MakcumanbHasa gosa ans KpynHoro
poratoro ckota 250 - 300 mn. BuoueduT NPUMEHAIOT BHYTPb A0 KOPMIIEHUA WM BMECTE C KOPMOM B Ao3ax 6
Tabnetok Ha 10 kr maccbl Tena 2 pasa B AeHb. [lpodmnaktudeckuit kypc 1 - 2 Hegemu. JleyebHbin - Oo
MCYE3HOBEHUS CUMMTOMOB O0CTEOAUCTPOUN.



10.7.9. Ans npodunakTuku AMCTpodun NeYeHu Ha3HaualT BHYTPb B TedeHue 30 - 60 gHel AMNPOMOHUI B
fose 5 - 10 mr/kr maccel Tena, BUTaMmH U (METUNMETMOHMHCYNbMOHUS Xrnopua) - B Ao3e 10 MI/Kr maccel Tena,
OoBukeT - B TeyeHue 20 - 30 gHein ¢ kopmom B Ao3e 1 r/kr. donmesyio kucnoty - 0,4 - 0,8 mr/kr, nunamua - 0,5
Mr/Kr, rymaT HaTpus - 20 MI/Kr maccol Tena B TedeHue 30 AHel ¢ nepepbiBOM 7 JHEN.

lMpumeHeHne npenapaToB € ne4YebHOM Lenbio NPoAOHKAIOT A0 KIIMHUYECKOTO Bbi3opoBneHus (He Gonee 10
- 12 pHeit), a 3aTeM nepexoanT Ha npodduNakTM4eckne Ao3bl.

10.8. KoHTponb 3heKTUBHOCTH Ne4eBHbIX U NpohunakTUIeckux MeponpusATUin No HopManu3auun obmeHa
BELLeCTB NO cTagy HeobxoauMmO NpPOBOAUTb MyTEM OMOXMMWUYECKMX UCCnedoBaHuii KpoBu 4yepes 20 - 30 aHei
nocrne KOPPeKTUPOBKM paLMoHa M Ha3HaYEHUsI NEKAPCTBEHHbIX NPEnaparos.

10.8.1. BUOXMMUYECKUI KOHTPOIb BKMIOMAET OLIEHKY OCHOBHbIX NoKasaTernei BCeX BUAOB 0OMeHa BelecTB
(tabnuua 2 MMpunoxeHus). Kaxablh M3 9TUX MOKasaTemnei XxapakTepusyeT CTPOro ONpeAeneHHbli  atan
cneuuduyeckoro suga obmeHa. OTKMOHEHUS OT MPUBEAEHHbLIX ONTUMAaIbHbIX BENUYUH, B 3aBUCUMOCTH OT WX
CTENeHW, CBUAETENLCTBYIOT O rnMybuHe pacCTPOWCTB COOTBETCTBYHOLLENO BUAa o6MeHa.

10.8.1.1. lNpu HOpManLHOM YPOBHE MWKPOINEMEHTOB B KPOBM W Npu onTumanbHoM obecneyeHun
NPOAYKTUBHbIX XXUBOTHBIX BCEMMU 3NMEMEHTaMW NUTaHMST BUOXMMUYECKUE NOKa3aTenu BCEX BUAOB 0GMEHA AOMKHbI
COOTBETCTBOBATHL NPMBEAEHHbIM B Tabnuue 1 onTUManbHbIM 3HAYEHUSM.

10.8.1.2. Mpu HOpPManbHOM YPOBHE MWKPOSNEMEHTOB B KPOBM MOHWXEHHble YpoBHU obwero 6enka,
rMoKo3bl, anbOyMUHOB, MarHusi, HaTPUS, Kanus, LWEroYHoro pesepsa, kanbuusi, hochopa, KapoTUHA, BUTAMUHOB,
o0LWMX nNUNMAOB, XOnecTepuHa CBUAETENLCTBYIOT O Aeduuyute STUX BMONOrMYECKM aKTUBHBLIX MUTATENbHLIX
BELLEeCTB B paLMOHE 1 B OPraHU3Me W Mo 9TUM nokasarensiM pauuoH Heo6XoaMMO KOPPeKTUPOBAaTb.

10.8.1.3. MNpu geduunte MUKPOINIEMEHTOB B OpraHuaMe (B KPOBWM) 3TU MOKasaTtenu Takke Moryt ObiTb
CHWXEHbI B pesynbTaTte HapyLleHWin oomeHa BeLlecTB. Mpyu 9TOM YPOBHU NUPOBUHOTPAAHON U MOSOYHOW KWUCROT,
KETOHOBbIX TeN, aKTUBHOCTb (PEepPMEHTOB nepeaMuHupoBaHus - ACAT, AnAT, wenoyHoun docdartasel, 06Wmx
nMNUAOB, XofiectepuHa, HaobopoT, NOBbIWEHbI MO CPaBHEHUIO C HOPMOI. B atoM cnyyae Heo6xogumo
ONTUMW3NPOBAaTh 0OECMEYEHHOCTb OpraHM3mMa MUKpOSneMeHTamMu M NpoBecTu 4vepe3 1 U 2 Mecsua NOBTOPHOE
UCCNea0BaHNe KPOBU.

10.8.1.4. HopmanuayloT 06eCneyeHHOCTb OpraHu3ma >KMBOTHbIX MyTeM BBEAEHWUS] B PaLUOH KOPMMEHUA
NPEMNKCOB, COAEPXaLMX MWUKPOINIEMEHTBI B KONMYECTBaX, C y4eTOM cTeneHu geduvuuta ux B opraHusme. B
CYTOYHOI [03€ MpEMMKCA [OMDKHO COAEpPXaTbCA KaKOOoro 9neMeHTa B KONWYECTBE, BOCMOMHSIIOWEM €ro
HegocTaTovyHOCTb B opraHuame. Hanpumep, npu gedpuuute 30% MUKPOINEMeEHTa B KPOBU B CYTOUHON [03€
npemukca AOMKHO ObiTb 30% anemMeHTa OT pacyeTHON NOTPEGHOCTM B HEM MO HOPMaM M pPauMoHaM KOPMIIeHUs
(KanawmHukos A.IM. u ap., 2004).

11. OLIEHKA COCTOAHUSA OBMEHA BEWECTB U ANATHOCTUKA
ErO HAPYLLEHWW Y CBUHEN

11.1. OueHka (KOHTPONb) COCTOsIHUSI OOMeHa BewecTB - 3T0 nnaHoBoe o6CneaoBaHME KNMUHUYECKM
3710pOBbLIX C HOPMAIILHOW MPOAYKTUBHOCTBIO XUBOTHLIX C LIENLIO BLIABMEHUSI PAHHUX (AOKMUHMYECKUX) CTaauii
HapyLuieHuin obmeHa BeLecTs. B cneumanmampoBaHHbIX CBUHOBOAYECKUX XO3AMCTBAX OHA AOIDKHA NPOBOAUTLCA C
UHTepBarnom He bonee 3-x Mecaues.

11.2. JumarHoCTMKa HapylleHuit OOMeHa BeLeCTB Y >KMBOTHbIX C HM3KOM NPOAYKTUBHOCTBIO MMM C
KMUHUYECKUMW  NPU3HAKaMM  NATONOrMYECKOro COCTOSHMA npoBoaAuTCS BHennaHoso. [pu  exenHEBHOM
KNMUHUYECKOM OCMOTpPE OLEHMBAIOT YPOBEHb 340POBbA XMBOTHBIX MO MONMOXEHUIO W KOHUrypauuu Tena,
YUTAHHOCTKU, ABUraTeNbHON AaKTUBHOCTM, MOCTAHOBKE KOHEYHOCTEMN, COCTOSIHUIO KOXHOIO MNOKPOBA, BWUAUMbIX
CMM3NCTLIX 060N0YeK U CyCTaBoB.

11.3. Mo pesynbtatam OCMOTpa BLIAENAT TPU KaTeropum: 1 - KIMHUYECKU 3A0POBbLIX, 2 - YCIIOBHO
300pOBbLIX (C HEACHBIMM KAMHMYECKUMW npu3HakamMn) M 3 - KIAMHWMYECKM OONbHLIX >KUBOTHBLIX. PesynbTarhbl
KnuHU4eckoro obcnepaoBanHus o606WAT B BUAE NpeaBapuUTENIbHOTO AMarHo3a € yKasaHWeM WMHTEHCUBHOCTH
NOPaXKeHNs1 >XXMBOTHBLIX UMW TSHKECTU naTonormdeckoro npouecca. C uUenbio YTOYHEHWA AuarHo3a nNpOBOAST
Guoxmmuyeckue nccneaoBaHus.

11.4. na uccnenosanua y 6 - 8 cBuHeN, Haubonee NOMHO OTpaXkaloLLMX COCTOAAHWE MOronoBbs, HepyT KPOBb
U3 KpPaHWanbLHOI NONON BEHbI UMK YLUHLIX BEH, COCYA0B XBOCTA, Nepes KOPMIIEHUEM UMK NOCMEe KOPMITEHUs Yepes
3 - 4 vyaca. lNepea B3ATUEM KPOBU OT NOPOCAT-COCYHOB 3a 2 4Yaca 40 3TOro Ux oTAENsT OT CBUHOMATOK.

11.5. inA aMarHoCTukK, a TaKke B cnyvae auddepeHumnanbHON AMarHOCTUKN HapyLWeHin obMeHa BeLLeCTB
06beM GUOXMMUYECKUX UCCREeAOBaHUI, Kak NPaBuno, He OrpaHWYMBAETCSH, a UCNONb3yeTcs Haubonbllee YMCno
nokasaTeneW, xapakTepusyoLMx Ty Unu UHyIo natonoruio. MNMpu oueHke cocTosHMsi OOMEHa BELLECTB Y KIMHUYECKM



3710POBbIX XMBOTHbIX MUHUMYM BUOXMMUYECKUX UCCREeA0BaHUI BKNOYaeT B cebsa onpeaeneHue B KpoBu (LenbHOW
KPOBW, CbIBOPOTKE UMM MNyia3Me COOTBETCTBEHHO MpuUMEHsieMbiM MeTodam) obwero Genka, obuiero kanbuus,
HeopraHuyeckoro cocdopa, akTUBHOCTU LUENOYHON hocchaTasbl, remornobuHa n ButammHa A B CbIBOPOTKE KPOBM
M NeYeHU HOBOPOXKAEHHbIX MOPOCAT.

11.6. Mpu KoHTpone 3a COCTOAHMEM OOMEeHa BeLeCTB AOMyCKAIOTCA OTKIOHEHUs GUOXUMUYECKUX
nokasarenen ot u3nNONOrM4eckn HopmaneHblx y 1 - 2 u3 6 - 8 XuBOTHbIX. ECnu pesynbTaTbl MCCneaoBaHUi He
COOTBETCTBYIOT (PM3MOMOIMYECKUM MoKasaTensam y OOnbLIero 4Yucna KNMHWUYECKU 340POBbIX XUBOTHLIX, TO 3TO
CBUAETENLCTBYET O PAHHUX CyOKITMHUYECKUX HapyLLIEeHnAX o6MeHa BELLEeCTB.

11.7. ToBTOopHble nabopaTopHble WUCCNEeAOBAHUA C UEnbld KOHTponAa addekTuBHoCTU nedebHo-
NpoUNaKTUYECKUX MEPONPUATUIA PEKOMEHAYETCH NPOBOAUTL He paHee 7 - 12 AHel C MOMEHTa Ha3HA4YeHus
neuyebHbIx cpeactB. Hopmanusaums wnu  crabunusauusa OGUOXMMMYECKMX NOKasaTenem npu NOBTOPHLIX
UCCNEeAOBaHMAX, Hapsiay C ynyylwleHUEM  KIUHUYECKOr0 COCTOSSHMA WM NOBLILWEHWEM MPOAYKTUBHOCTH,
CBUAETENLCTBYET O JOCTOBEPHOCTU ANUArHo3a u NonoXmresibHoM nevebHom addexTe.

11.8. OCOBEHHOCTU OLEHKN COCTOSAHMSA OOMEHA BELWECTB Y NOPOCAT-COCYHOB. COCTOsAHME 0OMeHa BELLECTB Y
NOpOCAT-COCYHOB ONpeAensieTcsl NOMHOLEHHOCTbIO (hOPMUPOBAHUA OpraHn3ma, Kak B Nepuoa BHYTPUYTPOBHOro
pasBUTMA, TaKk U B MOACOCHbII Nepuoa.

Mpu pocratouHO BLICOKOM YpPOBHE OOMEHA BELeCTB NPOAOMKMTENbHOCTb BHYTPUYTPOOHOrO pa3BuTUS
nnoaa cocraensiet 113 - 115 gHei, obLiee KONUUECTBO NOPOCAT B NOMETE NMpU PoXKAeHUU - He MeHee 10, B TOM
yucne >uBbiX ¢ Maccon Tena 1,1 kr - He MeHee 9,5, cogep)kaHme BuTaMmMHa A B NEYEHN HOBOPOXKAEHHbLIX MOPOCAT
[0 kopmneHus - B npeaenax 0,4 - 1,2 mr%.

O cocrosiHuM 0OMeHa BELLECTB Y MOPOCAT-COCYHOB OOBLEKTMBHOE MpEACTaBreHue AaloT UCCNeAOBaHUs
KPOBU U neYyeHun. [ns GuoxmmMmuyeckux mccneaoBaHuin 6epyT KpoBb M NeYeHb OT 6 - 8 nopocaT U3 3 - 4 NOMETOB,
Haubonee mMOMHO OTPaXAIOLWMX COCTOSAHME nOoronoBbsi. OAHOBPEMEHHO OUMOXUMMYECKUM MCCreAOBaHUSIM
NoANEXUT KPOBb CBUHOMATOK-MaTepeil.

12. MEPOMPUATUSA MO HOPMANN3ALIMA OBMEHA BELLIECTB Y CBUHEN

[MonHoUEeHHOEe KOPMIEeHNE ABMSETCA OCHOBOW MPOMUMAKTUKM HapyLueHuss obmena selyecTs. [oTpebHoCTb
JXXUBOTHLIX B NUTATENbHbLIX BELIECTBAX 3aBUCUT OT MAcCChbl Tena, Bo3pacta, (PU3MONOrM4ecKoro COCTOSIHUS U
NpPOAYKTUBHOCTMU.

12.1. CTpykTypa pauuoHa CBUHbM, Hanbonee oteevaowas noTpebHOCTAM opraHu3ama, Bknovaetr (B %):
KOHUeHTpaToB 70 - 85, KOPMOB XMUBOTHOrO npoucxoxaeHua 10, couHbix 10 - 20, TpaBAHON (CEeHHOW) Mykn 5 - 10.
CkapmnueaHue XopoLlo NOAroTOBMNEHHON KOPMOCMECH (pasMep HacTUL, KOHLIEHTPUPOBAHHBLIX KOPMOB He Bonee 2
MM, COdYHblE M3MenbYalTCA A0 NactooBpasHOro COCTOSIHWUA, BRAXHOCTb KOpMOcMecu He Gonee 60 - 65%,
Temnepatypa 25 - 30 °C) npu onTuManbLHOM ¢poHTe kopmneHus (0,4 - 0,45 m Ha cBuHOMATKY) Ha 25 - 30%
NOBbLILLAET UCMOMb30BAHUE OPraHU3MOM NUTATENbHbIX BELLECTB U 3HEPrum Kopma.

12.2. Y CBUHOMATOK YPOBEHb SHEPreTUYECKOro NMUTaHUA A0MKeH ObiTb BLICOKUM nepea cny4kon (3a 10 gHe)
MU B Nepeble 7 AHEW CynmopocHOCTU. B nepuopa cynopocHOCTW A0 80 AHER ypOBEHb 3HEPrun B paLUOHE Ans
CBMHOMATOK OrpaHWyMBaloT, a 3aTeM 3a 2-e CyTOK A0 0nopoca HOPMbl KOPMIIEHUSI CHWXKAIOT BABOE, a NMOCNe Hero
NOCTENEHHO yBenuumBaloT, 4oBoAs K 10 AHIO 0 ONTUMAanbLHOrO YPOBHS.

12.3. CynopocHble cBuHOMaTKK ctapiie 2 net Ha 100 kr maccbl Tena B 1 NONOBUHY CYNOPOCHOCTU [OJDKHbI
nony4yatb 1,3 - 1,4 KOPMOBbLIX €QUHUL, U BO 2-10 NOSIOBMHY CynopocHoctn Ao 1,7 - 1,8 kopm. ed., a monogoble,
pactywme - Ha 15 - 20% 6onblue. PaunoH cBuHen 10MmkeH GbiTe c6anaHcupoBaHHbIM MO OBLUEN 3Hepruu.

12.4. B nepuoa naktauuu cBMHOMaTKam craplue 2 net Ha 100 kr macchl Tena Heobxoamumo 1,5 kopm. eq., a
MonoabiM - okorno 1,8 kopm. ea. un 0,5 kOpM. e4. Ha KaXaoro nopoceHka, NnepeBapuMmMoro npoTenHa B pauuoHe
[0MmKHO 6biTb 100 - 120 r Ha KOpM. eA., COOTHOLIeHWe npoTeuHa u yrnesogos 1:1 unu 1:1,2, coaepxanue xmpa -
3,0 - 3,5%.

12.5. B pauynoHe cBMHOMATOK AOSMKHO coaepxkaTtbcsa nuamnHa 0,65 - 0,72% k cyxomy BewecTBy kopma, 0,5%
METUOHMHA + unctuHa, 0,2% TpuntochaHa n 0,5% TpeoHuHa. B pauymnoHe nopocat 0 - 2-MeCAYHOro Bo3pacra ux
KonuyecTso yBenuumsaetcs Ha 30 - 40%, a nopocaT rpynnbl gopawumeadus - Ha 15 - 20%.

Mpu paunoHe, c6anaHCUPOBAHHOM MO NIUMUTUPYIOLLUM aMUHOKUCIIOTaM, AedduumnT B HEM 0BLLero npoteunHa
B pa3mepe 10 - 12% He okasbiBaeT OTPMLATENLHOrO BIIMSIHUS HA COCTOsIHWE OOMeHa BELEeCTB B OpraHu3me
CBUHOMATOK.

12.6. B 1 Kr cyxoro BeLECTBA pPaLMOHa XONOCTbIX U CYNMOPOCHbIX CBUHOMATOK AOJDKHO ObiTh Kanmbuus 9 T,
doccopa - 7,3 1, xxenesa - 80 wmr, kobanbTta - 1,9 Mr, uMHka - 85 mr, meau - 18 mr, mapranua - 50 wr, oaa - 0,35
Mr, cenena - 0,2 wmr, kapotuHa - 12 mr unu eutammia A - 15000 ME, sutamuda f - 1,2 teic. ME, Butamuna E - 30



Mr, ButammHa B1 -2,6 mr, B2-7 mr, B4 - 1,21, B5 - 80 mr, B12 - 30 mkr.

12.7. TMpodunaktuka HapylwieHuss oOmeHa BeweCcTB y CBUHEW Bcneacteue u3bbiTka unu gecduumta
nUTaTenbHbIX BELLECTB AOMKHA OCHOBLIBATLCA HAa HOpManu3auuuM COAepXaHus COOTHOLLEHUS UX B pauuoHe, B
nepByio oYepedb, NyTEM U3MEHEHUSI CTPYKTYPbl PALMOHOB 3a CYET KOPMOB, 60raTbix 3TUMU BELLECTBAMMU.

12.7.1. Koppekuna pedpuuyutra npotenmHa [JOCTUraeTcsd MU3MEHEHWEM CTPYKTypbl pauuoHa 3a CcueTr
KOHLIEHTPUPOBAaHHbIX KOPMOB, 6EMKOBO-BUTAMUHHbLIX 400ABOK, XMbIXa, LUPOTA, TPABAHOW, MACOKOCTHON U PbIOHOM
MYKU, CUHTETUYECKUX aMUHOKUCIOT U T.M. Hepoctatok amMMHOKMCIOT M Genka B pauuoHe MOXHO BOCMOSHSTb
noGaBneHneM B exxeHEBHbI pauuoH npenapatos: Betadmu S1, Poaumet AT 88 - 300 - 800 r/T kopma, Pogumert
NP 99 - 300 - 500 r/T kopma.

12.7.2. Jecbmuut yrneeoaoB B paLMOHe YCTPAHAIOT BKIIOYEHUEM B paLMOH kapTodens, naTtoku, KOpMOBOW
CBEKIIbl, ThIKBbI, OPIOKBbLI, TYPHENCA M APYTUX KOPMOB, GOraTbix yrnesogamu.

12.7.3. Anga ycTpaHeHusi HegocTaTka BUTAMUHOB BKIIOYAIOT B PauUOH TPaBSHYIO MYKY, MOPKOBb, XBOWHYIO
MYKY, APOMOKM KOPMOBbIE, ApYyrMe kopma, Oorartble UMW, UMM MPUMEHSIIOT BUTAMMHHbIE npenaparbl. Jlyyuwmm
cnocobomM ycTpaHeHus aeduuuta BUTAaMUHOB M MUKPOINEMEHTOB SIBMSIETCA BHECEHME B kopma (komOukopma,
KOPMOCMECH) BUTAMWHHO-MUHEPanbHbIX MPEMUKCOB, NMPUroTOBMNEHHbIX No peuentam KC-1 - ans XxomnocTbiX U
CYMOpPOCHbIX CBMHOMATOK, KC-2 - ana noacocHbix cBuHoMmatok, KC-3 - KC-5 - ana nopocatr u KC-7 - ana
OTKapMIMBaEeMOro MONoAHAKA.

Mpu rMno- ¥ aBUTaMMHO3AX MOPOCAT MPUMEHSIOT BUTAMUHHBLIM kommnekc Mukposut Gnenp 189/5. Ero
BBOAAT U3 pacyeTta 200 r/T komOukopma. [ins nnemMeHHbIX CBUHEN peKOMeHAYIOT npenapart Jlytasut 6neng VM 223
B Ao3e 250 r/ToHHy kopma. Jlytaeut 6neng VM 221 nobaBnsiioT B KOPMOBLIE CMECU Ans CBUHEW B Ao3e 160 r/t
Kopma. [ns nopocaT NpMMEHAIOT BUTAMUHHO-MMHepanbHbii npenapart Jlyrasut 6neng VM 222 B gosax 400 r/t
KopMma Ansa oTbembiwen u 600 r/T kopma AnNA NOPOCAT-COCYHOB. MMOACBUHKAM U OTKOPMOYHbLIM CBUHbSIM BECOM OT
25 no 110 kr gobasnaioT B kKOpM npemukc ST-Se B Ao3e 10 kr npemukca Ha 1 T kopma. Npemukc BC gobasnsior B
kombukopm B fo3e 0,5 - 1%. [ns nOpOCAT paHHEro oTbeMa NpUMeHSIIOT npemukc M 51.1 "Xpiowa" B 4o3e Ha 6 kr
macchl - 2 r/ronosy, Ha 7 - 10 kr - 4 r/ronosy, Ha 11 - 15 kr - 6 r/ronosy, Ha 16 - 20 kr - 8 r/ronosy. NS NOPOCAT U
MOMOAHAKA Ha oTkopMe npuMeHsIoT npeMukc M 52.55.1 "Bopbka”. Ero npumeHaoT B go3ax 5 - 10 r Ha 15 - 20 kr
maccel Tena. Ha 50 kr - 18 r, Ha 90 kr - 27 r, cBbiwe 90 kr - 30 r. Ana cemHomatok go6asnsaoT npemukc M 53-1
"XaBpoHbsa". Ona xonoctbiX - 15 - 20 r Ha ronosy, A58 CynopocHbIX - 20 - 25 r/ronosy, AnNA NOACOCHLIX - 40 - 50
r/ronoBy, Ans Xpskoe-npoussoautenen - 25 - 30 r. 3a aeHb A0 onNopoca u ABOE CYTOK CMyCTSl PaLMOH C NPEMUKCOM
CoKpaLlatloT BMOSOBUHY.

12.7.4. [depuuut mMuHepanbHbIX BeWEeCTB WNW HEenpaBUIIbHOE WX COOTHOLLUEHWE KOPPEKTUPYIOT
dochopHbIMU, POCPOPHO-KanbLMEeBbIMU NOAKOPMKAMU, MPUMEHEHUEM COSIE MUKPOISIEMEHTOB, COCTaB U A03bl
NOAKOPMOK OMpPeaensioT C y4yeToM (PaKTUYECKOro COoAepXKaHus NUTATENbHbIX BELECTB B PAUMOHE U HOPM
NOTPEOHOCTU, BUTAMUHHbLIE U MUHEpPanbHble NOAKOPMKU ryylle CMELUMBATb C KOPMamMu Npu MX NOATrOTOBKE K
CKapMIMBaHuto, 40OMBAOTCA PAaBHOMEPHOrO pacnpeaeneHus.

12.7.5. Ans npodunakTukm renaroaguctpodumn mcnonb3yloT AUNPOMOHUIA, BUTaMuH U, naHramat kanbuus,
nunaMua, AUNPOBUT U AP. B COOTBETCTBMU C HACTABNEHUSAMU MO UX NPUMEHEHMUIO.

12.7.6. Ona npodunakTukum HapylieHna oOMeHa BeLecTB y MOPOCAT UX CBOEBPEMEHHO obecneunsaioT
BUTaMWHHO-MUHEPanbHbIMU NOAKOPMKaMM, MPUYYAIOT K NOTPEONEHnIo NUTaTenbHbIX CMECEN, KOHUEHTPUPOBAHHbIX
KOPMOB.

12.7.7. Tlpodunaktuka anuMeHTapHOW (kene3ofedUUUTHON) aHemuu ABnAeTCa  00s\3aTenbHbIM
TEXHOMNOrMYECKUM MPUEMOM MPU BbIPALUMBAHMU NOPOCHT: BHYTPUMbILLEYHbIE MHbEKUMM HA 2 - 3 1 10 - 12 aHK
XU3HU PEPPOAEKCTPAHOBLIX NPEnaparoB, HA3HAYEHWE BHYTPb B TE4YEeHUE NepBbiX 6 - 12 4YacoB NOCHEe poXKAEHUA
Unu BbiNanMBaHWe nepsble 3 HeAenu >Xu3Hu cepHokucnoro Xxenesa (10 - 20 mn 0,5% pacreopa), ckapMnMBaHue ¢
KOHLEHTPUPOBaAHHbLIMK KOpMamMu rnuuepodocdara xenesa (¢ 16 no 25 u ¢ 45 - 55 auu »m3umn no 1,5 r exxegHEBHO
Ha >XMBOTHOE), CepPHOKUCIOro Xernesa, Mean M XIopucToro kobanbta (COOTBETCTBEHHO 25 Mr, 10 Mr u 2 Mr Ha
>KMUBOTHOE) U NPUMEHEHNE APYrMX NPenapaToB Xenesa nopocaram.

Mpu gedumuute xenesa u goccopa B pauuoHe NPUMEHSIOT CYNOPOCHLIM CBUHOMATKaM C ne4ebHON uenbio
rnuuepodocdar xenesa B Ao3e 10 - 15 r HA >XMBOTHOE B CYTKU €XEAHEBHO 3a MEcCAl A0 0nopoca u B Nnepsble
Hegenu noacocHoro nepuoaa. U3 koMnnekCHbIX npenapaToB peKkoOMEeHAYeTCs NpuMEeHeHue npenapaTtoB Tuna
BuoeppuHUT B NpodmnakTu4eckux Aosax: nopocsram 1 - 2 MR/HKUBOTHOE, CYNMOPOCHbLIM CBUHbSIM - 3 - 5
MmN/ kMBOTHOE. JleyebHble fo3bl B 1,5 - 2 pasa Gonbwe. CyndeppoBut - B 103€ 5 MNAKMBOTHOE ABYKPATHO C
uHtepanoMm 7 - 10 AHei. depporeH BBOAAT C KOPMOM B go3ax 2,5 Kr/ToHHy kopma. deppuaekcrpaH -
WHBEKUMOHHbIW NpenapaTt BBOAAT BHYTPUMbILLEYHO NMOPOCATaM B nNpodunakrmiyeckux aosax 1 - 2 Mn/>kMBoTHoe,
neyedHbix - 2 - 2,5 mn/kuBoTHOE. PepporniokuH-75 BBOAAT B NpodMnakTUMeckux aosax nopocatam 2 - 3
MIAKUBOTHOE Ha 2 - 5 AeHb ¥M3HuU. [NoBTopAoT HA 10 - 14 aeHb XM3HW. CBMHOMATKaM BBOASAT BHYTPUMbILLEYHO B



nose 10 mn/xmBoTHOE 3a 15 - 20 gHen ao onopoca.

12.7.8. Onsa npodunakrukm 6onesHein ceneHoBON HEAOCTAaTOMHOCTU CBMHLAM TaKXe NMPUMEHSIIOT npenapar
cerneHa npoJsIoOHrMPOBAHHOIO AEeNCTBUA - [lenoneH, KOTopbli BBOAAT CBMHOMAaTKaM Ha 30 - 35 aeHb CynOpOCHOCTH,
Xpskam - 2 pasa B rog B fo3e 2 mn Ha 100 kr maccbl Tena, nopocAatam B 2-MeCsAYHOM BO3pacTte - B Ao3e 1 mn.
MpepBaputensHo nopocsatam (B Bo3dpacte 10 - 12 gHell) nHbveumpyiot 0,1% p-p cenenuta Hatpus B gose 0,15
MI/Kr Maccbl Tena.

Mpu TOKCHYECKON AMCTPO(UM NEYEHU U GenombileYHON GONE3HM MOMOAHAKY CBUHEN BBOASIT CENIEHUT
HaTpus B 0,1% koHueHTpauuu B gose 0,15 mn/kr maccel Tena. Mpu HeaocTaToMHOM TepaneBTUYECKOM addekTe
pacTBOp cerneHuTa HaTpusl BBOAAT NOBTOPHO Yepes 5 - 10 agHen.

12.8. Tepanusi HapyLueHuit 0OMeHa BELLEeCTB y CBUHEN BCneacTBue u3bbiTka unu aeduuura nurartenbHbIX
BELLECTB JOMMKHA OCHOBbLIBATLCH HA NPUMEHEHUU COOTBETCTBYIOLLMX NEKAPCTBEHHbLIX CPEACTB.

12.8.1. MNpu ocreoaucTpomn CBMHEN NPUMEHAIOT KanbumeBo-cpocdopHble aobasku (amkanbumidrocdar,
Tpukanbuundocdar, KOCTHas, MSCOKOCTHas Myka, men u ap.). Oukanbumindocdart (Tpukanbuuiicbocdar) u
KOCTHYIO MYKYy BHOCAIT B KOpMa B konu4yectse 0,8 - 1,1%, men - ana cBuHOMartok He Gonee 0,5% u ans nopocar -
0,6 - 0,7%. OAHOBpPEeMEHHO Ha3HauyalT BuTamuH [1 B ne4yebHbiX A03ax B TeyeHue 2 - 3 Heaenb, a 3aTeM
nepexoasat Ha npodunaktuyeckue ao3bl. Mpu ocreoguctpocun acpcdekTuBHO aobasneHme BHYTpb C KOPMOM 6
Tabnertok Buouedura aBa pasa B AeHb, Llamakca - 0,7 r/kr maccbl Tena B TedeHune 1 - 3 mecaues.

wnokanbuMeMus yCTpaHsSeTCs BHYTPUMBbILLEYHbLIM BBEAESHUEM rniokoHaTa kanbuus (10% p-p B aose 10 - 15
Mm1), xnopuaa kansuus (BHyTpubpiomnHo 10 - 15 mn 10% pacteopa, BHyTpb 10 - 15 mn 5% pacteopa 2 - 3 pasa B
[€eHb).

B cnyyasix runokanbuueBoi TETAHUU NPUCTYNbI CYA0POr CHUMAIOT Ha3HaveHneM 1% p-pa 6pomuaa HaTpus,
Kanus, aMMoHusA no 1 - 2 mn 2 pasa B A€Hb.

12.8.2. INpu paxute nopocsaTam ¢ nevyebHON uenblo HasHavaloT BuTamuH [ opobHbiMu gosamm (75 - 200 Thic.
ME yepes 3 - 5 aHel B TeveHue 2 - 3 Heaenb, a Takke yaapHbiMu ao3amu ogHokpaTHO (500 - 800 Twic. UE). Bonee
ObICTPO neuebHbil achdekT AOCTUraeTcs BBEAEHUMEM BHa4ane CnMpToBoro pacresopa sutamuia A2 (200 Twic. UE),
a yepes 2 - 3 OHs MAcCIISAHOTO KOHUEeHTpaTa B ao3e 150 - 200 teic. UE. YnbTpaduonetosoe o6nyyeHne nopocar
npoBoAAT 2 - 3 pasa B HeZerHo.

12.8.3. MNpwu runornMkeMun NopocaTam vepes kaxaole 4 - 6 4acoB BHYTPUOPIOWMHHO UKW NOAKOXHO BBOAST
no 5 - 10 mn 40% p-pa rnoko3bl, nogorpetoro Ao 35 - 37 °C. BHYTPpb AONONMHMTENbLHO BbLINAUBAIOT TAKOW e
pactBop. OGecne4ynBalOT ONTUMAnNbHYK TEMMeEpaTypy BO3fyxa ANA HOBOPOXAEHHbIX nopocat (30 - 32 °C)
noKanbHbIM MHPaAKPACHbLIM U3ITy4YEeHUEM.

12.8.4. MNpu runoButammnHozax ¢ neyebHON LIeNb0 Ha3Ha4aloT npenapaTbl COOTBETCTBYIOLLIMX BUTAMUHOB B
COOTBETCTBMU C HACTABNEHUAMMU MO UX MPUMEHEHMUIO.

12.8.4.1. MNpu B2 BUTaMMHHOW HEAOCTATOUYHOCTM NMPUMMEHAIOT npenapaTtbl Tuna Jlyrasut B2. Ero npumeHsaorT
nopocsitam 6 Mr/Kr, CBUHbSIM HA OTKOpME 4 MI/KT, CBUHBSIM MIIEMEHHbIM 6 MI/Kr KopMa.

12.8.4.2. MNpu B1-aButamuHosax npumeHaT JlytaBut B1. Ero npumeHsioT us pacdeta Ha 1 Kkr kopma:
nopocsitam 3 Mr/kr, CBUHbSAIM Ha OTKOPME 1 MI/KF, CBUHbAM MNEMEHHbIM 2 MI/KF KOpMa.

12.8.4.3. NlytaBut B6 npumeHAOT nopocATtam 4 MI/KI KOPMa, CBUHbAM Ha OTKOpMe 3 MI/Kr, NneMeHHbIM
CBUHBAM 4 MI/KI KOpMa.

12.8.4.4. Butamun B12 B Buae npenapata Jlytasut B12 gobaensior Ha 1 kr kopma u3 pacyeta: 40 MKr -
nopocsitam, 20 MKF - CBUHbSIM Ha OTKOPME, 30 MKT - CBUHBAM NNIEMEHHBIM.

12.8.4.5. T'nnosutammnHo3 B3 BocnonHaoT gobasneHmem B npeMmuke 0,2 - 0,3 mMr/kr maccel Tena naHToTeHaTa
KanbLus.

12.8.4.6. HUKOTMHOBYIO KMCINOTY BBOAAT B A03€ 15 - 25 r/TOHHY KOMGUKOpMA.

12.8.4.7. 'mnoeutamnHo3 B,, B BUAe npenaparta Jlyrasuta H, BBOAAT B KOMOWKOPM M3 pacyeTa: nopocsTam

- 100 MKI/Kr, CBUHbAM Ha OTKOpPME - 50 MKI/Kr, NiieMeHHbIM CBUHbAM - 120 MKI/KF KOpMa.
12.8.4.8. ButamuH C BBOAAT CBUHbAM C KOMBUKOPMOM B go3ax 50 - 200 Mr/kr kopma.
12.8.4.9. Butamun B, (95% dponuesas kucnota) BBOAAT B KOoMOUKOpM u3 pacdeta 0,2 - 0,5 r/TOHHY

KOMOUKoOpMa.

12.8.5. MNpu naTonormyeckux cocTosHmAX, 06yCrNOBMNEHHbIX HEAOCTATKOM MUKPOSNIEMEHTOB, PEKOMEHAYeTCA
B nepeble 5 - 10 gHel NOCTynneHne MUKPO3NEMEHTOB B OPraHuM3M YBENUYUTL B 2 - 3 pada OTHOCUTENIbHO HOPM
noTpeGHOCTH, a 3aTeM BKIMOYaTh UX B PaLMOH B NPOUMIAKTUYECKUX A03aX. DPGEKTUBHbLI U LUMPOKO NPUMEHSIOTCSA
6UOnorMyeckn akTMBHble BellecTBa B BUAE npemukcoB. C ne4yebHON Lenbio MxX HasHavaloT B J03aX, YBENMYEHHbIX
B 2 pasa B TeyeHue 2 - 3 Hejgenb, 3aTem ne4vebHbIi aPdEKT 3aKpennsaeTcs ckapmnnBaHMEM MNPEMUKCOB B
npodpunakTuyecknx gosax. dpdekTuBHbl MHOFOKOMMNOHEHTHbIE npeMuKkcbl Tuna BC, M 51.1 "Xpiowa", npemMukc
ST-Se, M 52.55.1 "Bopbka". x 4oGasnsaoT K kopMam B konuvectse 1%.



13. SAKNIOYEHUE

13.1. CTporoe n HeyKOCHUTENbHOE BhINOMHEHNE pa3paboTaHHbIX PEKOMEHAAUMIA rapaHTMPYeT ONTUMU3aLUIO
NpoLEeccoB BCeX BUAOB 0OMEHa BELUECTB B OpPraHax u TKaHAX Y NPOAYKTUBHbIX )KUBOTHBIX.

13.2. Ontumusaumss obmeHa BewecTB oOecnevymBaeT MAaKCMMAanbLHOE MpPOSBNIEHUME T[EHEeTUYECKOro
noteHuuMana NPOAYKTUBHOCTU, MPOANIEHUE CPOKOB XO3ANCTBEHHOTO MCMONb30BAHUA NIEMEHHOTO0 M MaTO4HOro
NorosioBbsA, MNOBbILLEHUE PE3UCTEHTHOCTU WM  UMMYHOOMONOTUYECKOW PEaKTUBHOCTM W, Ha 3TOM OCHOBE,
npeaynpexaeHue paccTpoMCcTB  BOCNPOM3BOAUTENbHOW (PyHKUMM U Apyrux 3aboneBaHui, nonyyeHue
61onornyecku NONMHOLIEHHbIX NPOAYKTOB XXMBOTHOBOACTBA, YTO OYEHb BXKHO B NUTaHWUKU U 0BecrneyeHun 300pOoBbA
YyernoBeka, HaceneHUsi CTpaHbl.

Mpunoxxenune

YHUSPULIMPOBAHHBIE METOABI UCCNEQOBAHUA MOKASATENEN
OBMEHA BELLECTB

Mcnonb3oBaHne yHMpUUMPOBaHHLIX METOAOB o6ecnevnBaeT CTaHA4apTU3aLUMio NPOBOAUMbIX UCCNEA0BaHUN
B HAy4HbIX M MPOM3BOACTBEHHbIX nabopaTopuax W nonyvyeHue CpaBHUMBLIX Pe3ynbTaTtoB. YHU(PUUMPOBaHHbIE
MEeTOoAbI Haubonee AOCTYMHbI B HAY4YHbIX U NPOU3BOACTBEHHbIX naGopaTopuﬂx 1 NO3BONAIOT NONy4aTb TOYHLIE U
JOCTOBEPHbIE pe3ynbTaTbl OLIEHKN COCTOAHMA 0OMEeHa BeLWeCTB, 340P0BbA U XU3HECTOCOBOHOCTU XMBOTHBIX.

lMnaHoBoe uccneagoBaHne KPoBM, MOYM, MOSOKA NPOBOAAT He pexe 1 pasa B KBapTamn, no ces3oHam roaa, a
TaKKe NPUM M3MEHEHUM OOMbLUMX NAPTUIA KOPMOB B pauuoHe. Cpoku NPOBEAEHUst UCCIEeAO0BaHUIN U KONUYECTBO
aHanusupyembix npo® AnA  OUeHKM CocToAHMA OOMeHa BELWeCTB pernaMeHTUpyloT — aHanuTudeckue
(BeTepuHapHbie) nabopaTopuu.

BeTepuHapHble CneumanucTbl X03sSIUCTB, B COOTBETCTBUM C rpaduMkoM, COrnacoBaHHbiM ¢ nabopartopueit,
NPOBOAAT KNMMHMYeCKMe oO6CrnefoBaHUA >KUBOTHbLIX, MoaBupaloT rpynnbl M opraHusylotr otéop npo6 Aans
nccneaoBaHun.

1. OTBOP U TMOAMOTOBKA NPOB KPOBU

1.1. Mpobupku ans ot6opa npob KPOBM BETEPUHAPHbLIE CeuManucTbl X03sIMCTB nony4yatoT B nabopatopuu,
KoTopas OyaeTr MpPoOBOAWTbL UCCMEAOBaHMUSA, HA Kaxxaoe XuBoTHoe no 2 npobupkn N1 u N 2 no 20 mn u no 2
ueHTpudpyxHbie npodupku N3 u N 4 Ha 10 mn.

1.1.1. B npobupky N 1 ans nonyyeHus UenbHON KPOBW U Nra3mbl BHOCAT NO 2 - 3 kannm 1%-HOro pacreopa
renapuHa Ha 20 mn KpoBsu.

1.1.2. Mpo6upka N 2 ocTaeTcsa Cyxoi (ANs NONy4YEHUs CbIBOPOTKM).

1.1.3. B ueHTpudyxkHyto npobupky N 3 BHocat 0,5 mn BasenuHoBoro macna u 1 kannio 1%-HOro pacreopa
renapvHa.

1.1.4. B ueHTpudyxHyto npobupky N 4 3anusatot 0,5 mn 0,5%-Horo pacteopa eakoro Hatpusi (NaOH) u
NMOMeLLatoT B TEPMOC CO MbAOM.

1.1.5. Bce npo6upku 3akpbiBalOT NpobKkamu U3 NULLEBON PE3UHBI.

1.2. MpoObl kKPoBM BEPYT Y KUBOTHLIX NEPES KOPMIEHMEM UK Yyepes 5 - 6 YacoB NOCNE KOPMMEHMUS.

1.3. B npo6upku N 1, 2, 3 HabupaioT KPOBb MO CTEHKE (BO M3DEXaHUE remMonum3aa).

1.3.1. KpoBb B npoGupkax N 1 u 3 OCTOPOXHO NEpemMeLuMBaloT NyTem 3-KpaTHOro nepeBepThIBAHUS
npoBUupoK.

1.3.2. B npobupky N 4 ¢ pacteopom NaOH BHocsiT 0,5 M KPOBU C renapuMHOM U TLLATENbHO NEPEeMELLNBAIOT
CTEKINSAHHOW NanoyKow.

1.3.3. MpoBupku N 1, 3 n 4 craBar B TepMOC CO NbAOM, NPoBUpky N 2 TpaHCMOPTUPYIOT NEeTOM OObIYHO,
3UMOI NPESOXPAHSIOT OT OXNAXOEHUA.

1.4. B aHanuTudeckon nabopartopuu KpoBb B npobupke N 2 06BOAST TOHKOM CMULEN U3 HEpXaBetoLlei
cranu gnametpom 1,0 - 1,5 MM 1 cTaBaT B TepMocTar npu temnepatype 37 - 38 °C ana oTaAeneHns CcbiBOPOTKM.



1.5. OTAEnNMBLUYIOCS CbIBOPOTKY CINMBAKOT B LEHTPUDYKHbIE NMPOOMPKN 1 UeHTpudyrnpytoT 20 MUHYT npu
2000 06./MuH.

1.6. Ona nony4eHusa nnasmbl KPOBb M3 NPoBupkn N 1 OCTOPOXHO NepenuBatoT B LEHTPUPYKHbIE NPOBUPKNY,
ueHTpudyrupyot 20 MuHyT npu 2000 06./MUH., CNMBAIOT NNasmy B Apyrue NPOOUPKU N XPaHAT B XONOAMINbHUKE.

1.7. KpoBb B npo6upke N 3 ¢ Ba3ennHOBbIM MacrnioM ueHTpudyrupytot 20 muHyT npu 2000 06./MUH.

1.8. MoaroToBneHHble 00pasubl HEreMONM3UPOBAHHOM ChIBOPOTKM KPOBU WMCNOML3YIOT ANS NPOBEAEHUSA
UCCNea0BaHUn B COOTBETCTBUMN C NPEACTABNEHHbLIMU HUXKE MeToAamMu B TedeHne 1 - 2 CyTok npu xpaHeHum npu 0 -
4 °C unu 3amopaxkuBaioT, xpaHaTt npu -20 °C ans uccnegoeaHus no3xe 5 aHen. MccnegoBaHna GUOXMMUYECKMX
nokasatenen B CTabunm3npoBaHHOW KPOBU MPOBOASAT, Kak NPaBuno, B TEYEHWEe CYTOK MOCne ee B3ATUSA, €CNu He
OrOBOpEHbI 0COOLIE YCNOBUSA ANsi OnNpeAeneHusi OTAeNbHbIX NoKa3aTenen.

2. TEMUMMOBUHUMAHWAHBIV METO[ ONMPEOENEHNA COAEPYAHUA
FrEMOTINIOBMHA B KPOBK

MpuHuMn metoaa. M'eMornobuH OKUCHAOT B METreMornobuH (reMmurnobuH) >kene3oCUHEPOAUCTLIM Kanuem
(kpacHaa KpoBsHas conb). OO6pasylwuincs €  aueTOHUMAHTMAPUHOM  OKPALUEHHbIR  LMaHMeTreMornoouH
(remurnobuHumnaHma) onpeaensiot KONOPUMETPUUECKHN.

PeakTusbl.

1. TpaHCHOPMUPYIOLLMIA pacTBOP: aLeToHUMaHrmapuH - 0,5 Mr, kanuin xene3ocuHepoaucTbii - 0,2 1, HaTpuAa
rmapokapboHar - 1 r, AuCTUNNMpoBaHHas soga - 4o 1 n. PacTBop »entoro useta, Npo3payvHbli.

2. KanubpoBO4HbI pacTBOP reMUrnobuHUnaHuaa.

O6GopyaoBaHue 1 annapartypa.

. CnektpodoTomeTp.

. Wratus ans npo6upok.

. Mpo6bupkn GnopuHCckKoro.

. Becbl aHanutudeckmne no FOCT 24104-2001.
. MepHas kon6a Ha 1 nutp no MOCT 1770.

. YHununetka Ha 20 MK U HAKOHEYHUKMN K HEW.
. Josatop no TOCT 1770.

. bymara dunstpoBansHas no FOCT 1226.

. CekyHaomep.

10 ®nakoH Ha 1 nuTp.

KonunyectBo HeoOxoaumblx peakTuoB Ha 100 aHanu30B.

1. TpaHcpopmupytowmin pacteop - 600 mn.

2. CTaHgapTHbIii pacTBop remurnobuHymanuaa - 1 amnyna.

MaTtepuan ana uccnegoBaHus.

MaTtepuanom ans uccnegoBaHus Cry>XUT CTabunu3npoBaHHas renapuHoM KpOoBb.

Xoa onpeaenexus.

1. B npobupky kK 5 mn TpaHcchopmupyiowlero pacreopa gobasnaot 20 Mkn Kposu (passegeHue B 251 pas).
Coaepxxumoe npobupku TLLATENBHO NEPEMELLMBAIOT U OCTABNAKT CTOATb HA 10 MUHYT.

2. N3mepsaIoT Ha cnekTpooTOMEeTpe npu ANUHE BOSHbI 543 HM (3€neHblit CBETOMUBLTP) B KIOBETE C
TOMLUMHOM €nos 1 CM NPOTUB XONOCTON NPOOLI (TPAHCOPMUPYIOLLMIA PacTBOP).

3. NamepsaioT Npu TeX ke YCNOBUAX CTaHAAPTHbIN PacTBoOp.

4. ins nOCTPOEHUS KanubpOoBOYHOro rpadimka U3 CTaHAapTHOrO PacTBopa roTOBAT pa3BeeHNs, Kak yka3aHo
B Tabnuue:

O©OOoO~NOOTPA WN -

N CTaHODapTHEM pacTBOp, |TpaHcbopMMpyRmMII PacTBOP, KoHnuenrpauusa
n/mn MJT MJT reMoryio®uHa, /1
1 - 6 -

2 2 4 50
3 4 2 100
4 6 - 150




Pacuet pesynbtaTos.
CopepxaHue remornobuHa npousBoaaT NoO KanubpoBOYHOMY rpacduKy, MOCTPOEHHOMY NO CTaHAapTHOMY
pacTtBopy reMmurnobuHumanumaa, unu no copmyne:

HB(r/ﬂ):%-C-KO,OOl-IO,

cr

roe:
E,, - 9KCTUHKLMSA OMbITHOI NpobbI;
E_,, - 9KCTUHKUMSA CTaHAApTHOrO PacTeopa;

C - KoHUeHTpauus remurnobuHumMaHmaa B cTaHaapTHOM pacTeope, Mr;

K - KoathdpuULMeHT pa3seaeHUs KPOBH;

0,001 - koadbcpuumeHt ansa nepecyeta mMr/100 mn B /100 m;

10 - koadhhuUMeHT ansa nepecyeTa r% B /.

3HAYEHME: TMMoseonsieT ycTaHOBWUTL AMArHO3 Ha aHEMWIO M OLEHUTb YPOBEHb OEnKOBOro NUTAHWA.
N3meHsieTca npu BO3AENCTBUM TEX XKe (PaKTOPOB, OKA3bIBAIOLLMX BIUAHUE HA COAEPKAHNE 3PUTPOLIMTOB.

3. OMPEJENEHWME OBLLIEFO BEJIKA B CbIBOPOTKE KPOBU

MpuHuMn MeToaa. B ocHOBE MeToAa NEXUT CMOCOBHOCTL ChIBOPOTKU KPOBM MPENOMIIATb NPOXOAALLMIA Yepes
Hee cBeT. KoadhduLUEHT NnpenomneHns COOTBETCTBYET coaepKaHuio 6enka B CbIBOPOTKE KPOBU.

Peaktusbl.

1. CnnpT 3TMNOBbLIN 96%-HbIN (pekTudukar) no FOCT P 51652-2000.

2. Boga 6uguctunnupoBaHHas.

KonuuyectBo HeobxoaumbIx peakTtusoB Ha 100 aHanM3o0B.

1. CnnpT 3TMNOBbLIN -~ 200 M.

2. Boaa 6uauctunnuposaHHas - 10 mn.

O6opyaoBaHue 1 annapartypa.

1. PedppaktomeTp.

2. YHununeTka Ha 50 MK M HAKOHEYHUKU K HEA.

3. Candpetku n3 653u nnu darucra.

Matepuan gns uccneaosaHus.

Matepuanom aAng uccrneaoBaHnsa CAYXUT HEreMONM3UPOBaHHAA CbIBOPOTKA KPOBMU.

Xop onpeaeneHns.

Mepea Havanom paboTbl NPOBEPSIOT NPaBUNBHOCTL YCTAHOBKM pedpakToMeTpa Ha HOMb, ANA 4ero
BbINOJHAIOT crneayloLwue onepawuu:

- YCTaHOBWUTb pedpakTOMETP MNPOTUB MCTOYHMKA CBETA, OTKPbITb 3€epKano Lwkanbl Ko3hdpuumMeHToB
NPenomIeHnss U OCBETUTEMBHOE OKOLUKO BEPXHEN MPMU3MbI, OTPErynupoBaTb PAaBHOMEPHOCTb OCBELUEHWS Nons
3peHund;

- OTKPbITb U3MEPUTENBHYIO NPU3MY U NPOTEPETL €€ candeTKon, CMOYEHHOI cnMpToM (pacxoa cnupta 0,5 mn
Ha npoby);

- HAHECTN Ha HWXKHIO U3MEPUTENBHYIO NMPU3MY HECKONBKO Kanernb BOAbl, 3aKPbITb KPbILLKY NPU3MbI;

- PY4YKOI, pacnonoXeHHON CnpaBa, yCTAHOBUTb OKPALLEHHOCTb FPaHuLIbl CBETOTEHU (KOHTPACTHOCTb);

- PYYKOW, PacnosioXXeHHOW CneBa, YCTaHOBUTL BEPTUKATbHYIO NIMHUIO B HWKHEW YacTy Mons 3peHna okynapa
Ha koadhdumumeHt M = 1,3330 (TouHo!), Aanee cneumanbHbIM Knovom u3 komnnekca 3UM npubopa BpawiaoT
PerynupoBOYHbIA BUHT A0 YCTAHOBKM FPaHuubl NMUHUW CBETOTEHW Ha CepeanHy KpecTa B BEpXHei vactu nons
3peHus;

- MPOBEPSIOT NPaBUINBbHOCTb YCTAHOBKM.

MpoTupatoT npuamy candeTKon, CMOYEHHONH CNIMPTOM U 3aTeM CyxoW. HaHOCAT Ha HWXHIOK npu3amy 50 MKn
CbIBOPOTKW KPOBW, 3aKPbIBAIOT MPU3MY, PYYKOW, pacronoXeHHOW Ha ped)pakToMeTpe Cresa, yCTaHaBMMBaloT
rpaHuLy CBETOTEHM B CEPEAMHE KPECTa, N0 HUXKHEI LUKane CHUMAIOT NMoKa3aHus.

M3mepeHune nosTopsioT 2 - 3 pasa.

Pacuyet pesynbTaTos.

MpoBogAT no Tabnuue Peiica, a KOHLUeHTpauuto 6enka BblpaxartoT B I/1.

3HAYEHWME. OnpepeneHue obLuero 6enka B CbIBOPOTKE KPOBM JaeT npeacrasneHne o6 yposHe 6enkosoro



NATaHUA ¥ NOMOraeT AMarHOCTMPOBAaTb renartonatnio um Hedponatuio. CoaepxaHue 6ernka B KpOBM 340POBbIX
JKMBOTHbIX CTabunbHO. OTKNOHEHUS YPOBHS 6efka OT HOPMbl CBMAETENLCTBYET O MMyOOKMX HapyLLEHUAX oOMmeHa
BELLECTB B OPraHu3Me >XUBOTHbIX.

CHmkeHne obuwero 6enka (rMNonpoTeMHeMMs) OTMEYalT npu  ANMUTENbHOM HEAOKOPME >KMBOTHbIX
(6enkoBoM ronogaHuu), anMMeHTapHON ocTeoaucTpodun, ypoBCKOM GonesHu, rMnokobansTo3e, 3H300TUYECKOM
300e, xpoHuyeckux paccrponcrteax XXKT, u3-3a 4yero nrnoxo yceauBaeTcs MPOTEMH, MpU HedpuTe U Hedpose,
uMppo3e neyeHu, Tybepkynese u apyrux OonesHax, a Tawke npu geduuute YrNeBOAOB, MaKpo- U
MUKPOSNEMEHTOB, BUTAMWHOB B PaLIMOHE.

MoBbiweHne (runepnpotemHemus)) ObiBAET NPW  BbICOKOKOHLEHTPATHOM Tune KopmneHus (GenkoBbiit
NepekopmM), KeTo3e, BTOPUYHOW OCTEOAMCTPOdIMUM, TOKCMKO3aX UM Apyrux OOnesHsx, CONpOBOXAALLMXCS
ancrpodoment, npu Txkenbix hopMax Auapeun, gernaparauum opraHusma, OCTpbIX BOCMANMUTENbHLIX MpoLeccax,
dnerMoHe, cencuce, npu 3aboneesanun nevyeHun (renatutol, guctpodus), XKKT.

Tabnuua Peiica

COJEPXAHUE BEJIKA B CbIBOPOTKE KPOBW B 3ABUCMMOCTU
OT KO3®PULIMEHTA PE®PAKTALNN

IlloxasaHusa pedpakTOoMeTpa Benok, 1/x
1,3450 52,5
1,3451 53,1
1,3452 53,7
1,3453 54,3
1,3454 54,8
1,3456 55,4
1,3456 56,0
1,3457 56,6
1,3458 57,2
1,3459 57,7
1,3460 58,3
1,3461 58,9
1,3462 59,5
1,3463 60,1
1,3464 60,7
1,3465 61,2
1,3466 61,8
1,3467 62,4
1,3468 63,0
1,3469 63,6
1,3470 64,1
1,3471 64,7




1,3472 65,3
1,3473 65,9
1,3474 66,5
1,3475 67,0
1,3476 67,6
1,3477 68,2
1,3478 68,8
1,3479 69,4
1,3480 70,0
1,3481 70,5
1,3482 71,1
1,3483 71,7
1,3484 72,3
1,3485 72,9
1,3486 73,4
1,3487 74,0
1,3488 74,6
1,3489 75,2
1,3490 75,8
1,3491 76,3
1,3492 76,9
1,3493 77,5
1,3494 78,1
1,3495 78,7
1,3496 79,3
1,3497 79,8
1,3498 80,4
1,3499 81,0
1,3500 81,6
1,3501 82,2
1,3502 82,7
1,3503 83,3
1,3504 83,9
1,3505 84,6




1,3506 85,1
1,3507 85,7
1,3508 86,2
1,3509 86, 8
1,3510 87,4
1,3511 88, 0
1,3512 88,6
1,3513 89,1
1,3514 89,7
1,3515 90, 3
1,3516 90, 9
1,3517 91,5
1,3518 92,0
1,3519 92,5
1,3520 93,2
1,3521 93,8
1,3522 94,4
1,3523 95, 0
1,3524 95,5
1,3525 96, 1
1,3526 96, 7
1,3527 97, 3
1,3528 97,9
1,3529 98, 4
1,3530 99, 0
1,3531 99,6
1,3532 10, 02
1,3533 10,08
1,3534 10,13
1,3535 10,19
1,3536 10,25
1,3537 10,31
1,3538 10,37
1,3539 10,43




4. ONPEQENEHVE BENKOBbBIX ®PAKLIA

MpuHumn metoaa. KOMNOHEHTbI BENKOBOW CMECH MUIPUPYIOT B 3M1IEKTPMUYECKOM NOMe B HanpaBneHUU U CO
CKOpOCTbLIO, 3aBUCALLMMUM OT 3apsifa ux Monekyn. B pesynbrate cmecb genutcsi Ha pakuuu, KOTOpble MOXHO
BbISIBUTb U N3MEPUTb KONNYECTBEHHO.

PeakTuBbl.

1. BepoHan-meguHanosein 0ydep pH = 8,6 (9,3 r BepoHana u 51,5 r meauHana pacTBopsiloT B 2 n
ANCTUNNUMPOBAHHOW BOAbI, Yepe3 CyTku OydepHbiil pacTBOp NPohunbTPOBATL M Pa3BECTU B 2 pasa).

2. 1%-HbIi pacTBOp araposoro rens (1 r arapa pacrsopsior B 100 Mn BepoHan-meauHanoBoro 6ydepa pH =
8,6 u BbIAEPXMBAIOT Ha Kunswen BoasHON GaHe 2 yaca, 3areM oxnaxgaior renb Ao 50 °C v BbigepXUBalOT B
TepmocTtaTe 1 yac npu TeMmnepatype 50 °C Ans BbipaBHUBAHMA TEMMNEpaTypbl rens).

3. 20% pactBop YyKCycHOW kucnoTol (400 r neastHOW YKCYCHOW KUCMOTbI pacTBopsiioT B 2 N
AUCTUMNMPOBAHHOW BOAbI).

4. dukcupyowumii pacteop (300 mn aTunosoro cnupta u 100 mn 20%-Horo pactBopa yKCYCHOWN KUCMOTbI).

5. PactBop ans okpacku renen (1 r 6pomdeHonoBoro cuxero, 500 mn arunosoro cnupra, 100 Mn neasHon
YKCYCHOW kucnotbl 1 400 Mn AMCTUNNAMPOBAHHOW BOAbI).

6. 7% pacTBOp YKCYCHOW knCroTbl (140 r neasAHON YKCYCHON KUCNOTbI paCTBOPAIOT B 2 11 AUCTUNNMPOBAHHOW
BOAbI).

7. 0,25 H pactBOp KOH.

O6opyanoBaHue u annaparypa.

. MpuGop ans anektpochopesa.

. ICTOYHUK NOCTOAHHOrO TOKA.

. JosaTop no MOCT 1770.

. Becbl aHanuTtuyeckue no NOCT 24104-2001.
. Tepmocrar.

. BogsiHas 6ans.

. XonoauneHuk 6eiToeoi no MOCT 16317.

. MpeameTHble cTekna no FOCT 9284.

. CnektpodoTomeTp.

10. KtoBeTbl 4ns oukcaLumm u OKkpacku renei co LUTaTMBOM-KOHTEMHEPOM.

11. MuneTka Ha 2 mn.

12. YHununetka Ha 10 MKN M HAKOHEYHMKMK K HEWN.

13. CandeTka u3 6a3u.

14. XpomaTtorpacpudeckasn bymara.

15. MpoBupku $PnopuHCKOro.

16. Wratue gna npobupok.

17. Ckanbnens.

18. CTeknaHHasa nanoyka.

19. bymara cunbtpoBansHasa no FOCT 12026.

MaTepuan ansi uccrneoBaHus.

MaTtepuanomM ans uccneasoBaHUs CNyXuT CbIBOPOTKA KPpOBK, CBOBOAHASA OT remonusa.

Xoa onpeaeneHns.

1. Mpexage 4yeM npucTynUTb K paboTte, HEOOX0AMMO O3HAKOMUTBCS C MHCTPYKUMEW NO JKCnnyaTaluu
npubopa.

2. MNpeameTHble CTekna, Ha KOTOPble HAHOCAT Cnon 1%-HOro pacTeopa arapoBoro rens, 4ormkHbl ObITb YUCTO
BbIMbITbI U 0B€3KUPEHbI.

3. MNocne 3acTbiBaHMSA rend Ha NNacTUHKax BbIPe3aloT OAWH pesepByap. BbipesaHHbIl arapoBbii renb
yaansioT U3 NyHKU OCTOPOXKHO.

4. B yHuBepcCanbHyl0 pasgenuTenbHyl0 Kamepy MoMeLLaT BepoHan-mMeauHanosblii Oycdep pH = 8,6 B
Konuyectee 5,5 nUTPoB.

5. Ha oxnaxpgaioLlyocs nnacTMHKy MOMELLAT npeaMeTHble cTekna B konuyectee 10 wryk. Ha crekna ¢
renem Knagyt xpomarorpaduyeckyio Oymary M 3aMmblkaloT uUenb. B Bbipe3aHHble NyHKM BHoOcAT no 10 Mkn
CbIBOPOTKM KPOBMU.

6. 3aKkpbIBalOT KAMEpPY KPLILLIKOW 1 NponyckatoT Tok 4 MA Ha 1 cTekno. MNpoaomKUTENLHOCTL anekTpodopesa
40 MUHYT.

7. 3aTem cTekna ¢ reneMm PUKCUPYIOT B TEYEHUE 1 vaca.

O©COO~NOOTPA~WN =



8. MNocne dukcayunu renesble NNACTUHKU OKPaLLMBAIOT B TeYeHUe 1 yaca pacTBOpPOM Kpacurerns.

9. Mocne 9TOr0 NNAacTMHKM B TeYeHWe 12 4yacoB OTMbIBAKOT OT M30ObITKa kpacutens 7%-HbiM pacTBOPOM
YKCYCHOIN KMCAOTbI, HECKOMbKO pa3s MEHSIA pacTBOp, 40 MCHE3HOBEHUSA (hoHa.

10. leneBble NNAcTUHKKU, COAEPXKallMe OTAEMbHble (PaKUMKM, BLIPE3AIOT M NOMELLAIOT B NPOGUPKY,
cogepxawpe 4 mn 0,25 H pactsopa KOH ans sntonposaHus.

11. Yepes 12 yacoB onpeaensioT ONTUYECKYHO NNOTHOCTL COAEPXMMOro Npobupok npu A=530HM .

PacueT pe3ynbTaTos.

Mpu pacuyeTe pe3ynbTaToB ONPEAENAOT CYMMY 3KCTMHKUMW Bcex dpakuui, npuHumas 3a 100%, wu
BbIYMCIIAIOT AOM0 Kaxaoi dpakumu.

SHAYEHMUE. UccneposaHne oTaenbHbiX dpakumii 6enka umeeT 6onbLUOe AUarHOCTUYECKOE 3HaYeHue, TakK
KaK JaeT BO3MOXHOCTb BbISIBUTb MaTONOrMIO, NPU KOTOPOW coaepaHue obwiero 6enka CbIBOPOTKM KPOBM
CYLLECTBEHHO HE U3MEHSAETCA.

YMeHbLUeHWe anbOyMUHOB NpW OAHOBPEMEHHOM YBENUYEHUN B-raoOyIHHOB W Y-TIOOYyJMHOB OTMEYaloT Npu

renatutax. [ng umppo3a xapakTepHO CHWXEHWE anbOyYMWHOB U pe3Koe yBenuyeHue y-rio0yauHOB . YBernuyeHue

YPOBHS anbbymuHoB obneryaeTt npu 06e3poxkuBaHun. CHUXEHNE Bcex dpakuuin - Nnpu MacCUBHOW notepe Genka
yepes KMLWevHuK (racTpoaHTeponaTtum).

N3meHeHne GenkoBbix pakuyuii 00YCNOBMMBAET AUCNPOTEMHEMMIO, BLIPAXKEHWEM KOTOPOW SBNSAETCA
6GenKkoBbIii KO3ULMEHT (OTHOLUEHUE MEXAY KONMMYeCTBOM anbOyMMHOB M cymmon rnobynuHoB). B Hopme OHO
coctaBnser 0,9 -1.4.

5. ONMPEAENEHNE COAEPXXAHUA MOYEBWHbI B CbIBOPOTKE KPOBW

MpuHumMn metoaa. MoueBnHa obpasyeT C AMALETUNIMOHOOKCMMOM B NPUCYTCTBUM TuocemukapbGasuga B
KMCNOW cpefe KpacHbIii KOMMEKC, UHTEHCMBHOCTb OKPAcKu KOTOPOro onpeaensitotT hoTomeTpu4ecku.
PeakTussbl.
1. Habop ansa onpeaeneHnss MOYEBUHbDI.
2. Pabouwnit pactBOp peakTuBa rotoBsT pactBopeHmemM 1 Tabnetku B 30 mn Boabl B MepHOi konbe Ha 50 mn
npu yMepeHHOM HarpesaHuu. locne oxnaxaeHusa A0BOAAT BOAON A0 METKW. [OTOBAT nepea NPUMEHEHNEM.
3. CTaHgapTHbIN pacTBOp C coaepxaHnem moyesuHbl 16,65 mM/n passoaAar oo B 3 pasa (5,55 MM/n).
4. PacTBop TpUXIopyKkcycHoi kucnotol (TXY) 6,13 MM/n: 100 r TXY pacTtBopsioT B MepHou konbe Ha 1000
M.
5. PacTBOp cepHOW KUCcnoTbl 277 MM/N KOHUEHTPUPOBAHHON CepHOM KUcnoThl (y4. Bec 1,84) nosoaar soaomn
[10 METKM B MEPHOI konGe Ha 250 mn.
6. Mepea npumeHeHnem roToBAT pabounii pacTBop CMewmBaHuneMm pabodvero pacrtsopa peaktusa C
pacTBOPOM CEPHOWM KUCANOTbI B COOTHOLWEHUM 1:1.
OGopyaoBaHne 1 annaparypa.
. CnekTpooTomeTp.
. LlenTpucpyra.
. Boasnas 6ans.
. XonoaunbHuk 6biToBoit no MOCT 16317.
. Becbl TexHnueckue.
. CekyHgomep.
. Munetkun va 100, 200, 1000 mkn.
. LLiratue ansa npoGupok.
. MpoGupkn ueHTpudyXxHbIE.
10. MpoGupku PnopuHckoro.
11. dnakoHbl Ha 50, 100, 250, 1000 mn.
12. MepHble konbbl Ha 50, 100, 250, 500, 1000 mn no MOCT 1770.
Martepuan ans uccnenoBaHus.
Martepuanom ans uccriejoBaHus CRyXuT CbIBOPOTKa KpoBU, CBOOOAHAA OT remonusa.
Xopa onpeaeneHus.

-
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N PeakTHBB, M [IpoBa|CranmapT | KoHTpOJIB
n/n




,HeﬂpOTeMHMSaLIMH

1. |CeiBOPOTKA 0,2 - -
2. Boma IOucCTUINIMpPpOBaHHAaA - - 0,2
3. |CraHmapT - 0,2 -
4. [10%-He® pacTBOp TXY 1,0 1,0 1,0

[lepeMemnBanT 1 uYepes 5 MMHYT UeHTpudbyrupyior npm 3000 o6./MMH. B TedeHHue
10 MMHYT

I[locTaHOBKAa peakKLUM:

1. |CynepHaTaHT
2. |PaGoumit pacTBOp peaKTHUBa

= O
~ ~
o=

MpobUpPKK 3aKPLIBAIOT KpbiLLEYKaMn u3 HONbIM U KUNSATAT HA BoasiHOW 6aHe 10 MUHYT, GLICTPO oxnaxaatoTr
noj CTpyeli XOnoAHO| BOAbI U Cpasy U3MEPAIOT ONTUHECKYIO NNOTHOCTb Npu 525 HM.
Pacuet pe3synbTaros.

C,.= g x5,55 (MM/m),

roe:

C,,, - KOHLEHTPALWs! MOYEBMHbI B CbIBOPOTKE;
E,,. - 9KCTUHKLUWS ONbITHON Npobbl;

E_. - 9KCTUHKUWS CTaHJapTHOI NpoBbi.

CcT

3HAYEHME. OnpepeneHve MOYEBWHbLI B NNasmMe KPOBM WMM MO4YE MO3BONSeT cyauTb 00 ypoBHE
meTabonuama 6enkoB, 4OTaLMW a30TUCTbIX BELLECTB B KOPMOBOM PaLMOHe U AWarHOCTUke 3aboneBaHuin neveHn u
no4ek.

MoBbILIEHWE COAEpPXaHUA MOYEBMHbI B KPOBM HaONOAAOT MpuM CKapMAWBaHWKM >KMBOTHBIM KOPMOB C
U3bbITKOM NPOTEUHA, HanpuMep 3eneHbIX 60B0BbIX KOPMOB, MPU HapyLleHUKM OYHKLMKU NOYEK, MPU CepaeyHON
HeZl0CTaTOYHOCTU U 06Ee3BOXKUBaHUK OpraHu3Ma (PBOTA, NOHOC, NOBLILLEHHO ANYPES).

CHWKeHWEe YPOBHA MOYEBMHbI HabnogalT nNpu AnuTenbHOM OenkoBOM HeJOoKOpMe, MpW HapyLleHMu
MO4YeBUHOOBPa30BaTENbHON (YHKLUM NeYeHun. Takoe sBfieHWe 4acTo BCTPEYaloT y KOPOB C AUCTpodueii neveHu
nocne nepeboneBaHusi Ux KETO30M, NPU MNOBbLILEHHON yTunusauum Genka (nocnegHas cragusi 6epeMeHHOCTH,
pacTyLumMii MONOAHSK 4O roga u ap.).

6. OMPELENEHNE COOEP>XAHUA MMOKO3bl B KPOBU

MpuHuun meTtoaa.
[nioko3a oOkuCNAETCA KUCMOPOAOM BO34yXa NpW  KaTanuTMYecKoM [EWCTBUM  TMIOKO300KCHAAasbl C
obpa3oBaHueM Nepekncu BoAOPOAa U y-TiFOKOHONMAKTOHa . OBpa30BaBLUYOCH NePeKkncb BOAOPOAA ONpeaensioT no

UHAOEHONOBON peakuMnm aMUHOAHTUNUPUMHA C XPOMOTrEeHOM, KaTanusMpyemomn mnepokcuaasoin. Konuyecrso
obpasoBaBLUErocs kpacutens npu cobniogeHnn paboymx ycrnoBuii NPOnopLUMOHANnbHO COAEPXKAHUIO TTHOKO3bI.

PeakTusbl.

1. 0,5 H pacTBOp eakoro HaTpa (20 r eakoro HaTpa pacTBOPAIOT B 1 N AUCTUNNUPOBAHHON BOAbI).

2. 10%-HbIi pacTBOP CEPHOKUCIONO UMHKa (96 I CEpHOKUCIOro LMHKA, coaepxallero 7 Morekyn BOAbl,
pacTBOPAOT B 1 N1 AUCTUNNUPOBAHHON BOAbI).

3. Habop peaktusos "Moko3a hepMeHTaTUBHO".

4. PaBounii pactBop: coaepxumoe nakoHoB "Cmech hepmeHToB", "XpoMoreH" pacTBopsitloT NPUMEPHO B
50 mn GuancTUNNUMpPoBaHHON BOAbl, A06aBNAT 18 MN KOHUEHTpupoBaHHOro BydepHOro pacTeopa M AONUBAIOT
GugucTunnupoBaHHoi Boabl Ao 500 mn (pH paboyero pacteopa 8,3). XpaHsiT B TEMHON BaHke npu Temneparype
ot 0 °C go +10 °C.

5. CraHagapTHbiii pactBop rnioko3bl. PactBop ¢ cogepxaHueMm rmoko3bl 25 wMM/n passogar



AMCTUNNMPOBaHHON BoAoM B 5 pa3 (5 MM/n).

KonuuyectBo Heo6x0auMbIX peakTMBoB Ha 100 aHanu3oB.

1. 0,5 H pacTBOp egkoro Harpa - 60 mn.

2. PacTBOp CEpHOKUCIIONo LiMHKa - 60 mn.

3. Pabouuit pacteop - 120 mn.

4. CtaHaapTHbIA pacTBOp II1H0KO3bI - 5 MA.

O6opyaoBaHue u annaparypa.

1. CnekrpodoTOMETP.

2. YnbTparepmMocrar.

3. LUentpudyra.

4. XonoaunbHuk 6biToeoi no FOCT 16317.

5. Becbl aHanuTtuyeckue rno FOCT 24104-2001.

6. pH-meTp.

7. Nunetku Ha 1000, 500, 100, 50 MKN 1 HAKOHEYHUKW K HUM.
8. Xumuueckue npobupku TOHKOCTEHHbIE HA 10 Mn Ana ueHTpudyru.
9. MNpobupkm GrIOPUHCKOTO.

10. Konbbl MmepHbie Ha 500, 1000 mn no FOCT 1770.

11. ®nakoH u3 TEMHOro CTekna.

12. CekyHgomep.

13. bymara cunsrposansHasa no FOCT 12026.

14. WWraTtuebl gns npo6upok.

15. CreknsiHHasa nanouka.

16. dnakoHbl HA 1 nUTp.

Martepuan ansa uccnegosaHus.

Martepuanom Ans uccnegoBaHns CRyXuT cTabunusnposaHHas KpPOBb.
Xop onpeaeneHua.

1. Xop paboTbl C AenpoTenHu3aumen:

N PeakTMBEl, MJI lIpo6a|CrannapT | KoHTpOJIb
n/n

1. [0,5 H pacTBOpP eOKoTO HaTpa 0,5 0,5 0,5

2. |UenbHas KpPOBb 0,5 - -

3. |CTaHOapTHHM PacTBOpP IVIOKOSHE 5 MM/J - 0,5 -

4, |IucTuianupoBaHHas BoIa 1,0 1,0 1,5

5. |10%-HEDI pPacTBOP CEPHOKMUCJIOTO LMHKA 0,5 0,5 0,5

2. Nepen aobaBneHMeM CEPHOKWUCIONO LiMHKA BCE KOMMOHeHTbl N 1 - 4 TwaTenbHO NepeMeLunBaloTcs u

BblAEPKMBAIOTCA MPU KOMHATHON TemnepaTtype 15 - 30 MUHYT.

3. Barem npumueatoT peaktus N 5 W TWATENbHO NepemelLMBalOT COAEPKMMOE NPOBUPOK CTEKMSHHON

nanoykoi fo obpa3oBaHMsA roMOreHHon cMecu u yepes 30 MUHYT LeHTpudyrupytoT npu 3000 06./MUH. B Te4eHue
10 MUHYT. CynepHaTaHT AOJMKEH ObITb NPO3PaYHbIM.

4. MocTaHoBKa LBETHOW peakuuu:

N PeakTMBH B MII po&a|CrannapT | KonTposs
n/n

1. |PaBoumit pacTBOpP 1,0 1,0 1,0

2. |BesBesKOBHM CyIepHaTaHT KPOBU 0,1 - -

3. |CynepHaTaHT CTaHOAPTHOT'O p-pa IJIOKOSEH - 0,1 -

4. |CynepHaTaHT KOHTPOJS - - 0,1

5. Cogepxumoe npobupok nepemeLumBaroT U UHKYoupytotT 30 MuHyT (TouHo!) npu 37 °C, nocne 4ero cpasy



e onpeaensaioT ONTUYECKYIO NNOTHOCTbL NPOTUB PacTBOpa KOHTPONs (cpaBHeHus) npn 490 HM B 1 CM KiOBETE.
PacuyeTbl pesynbTaTosB.
CopaepxxaHue rnokosbl (X) B MMonb/n B npobax paccuntbiBalot no opmyne:

X (MM/n) =%x5,

cr

rae:
X - KOHLUEHTpaLWUs MIoKO3bl B KPOBMY;
E_, - 9KCTUHKLMS OMbITHOi Npo6bI;

E_, - 9KCTMHKUUS CTaHzaprTa.

Mpumeyvanums.

1. MocraHoBY LBETHON peakuuu NpoBOAAT AODOaBNEeHMEM CynepHaTaHTa K yxe OTMepeHHoMmy pabouyemy
pacTsopy, NporpeTomy B TeyeHne 5 MuHyT npu 37 °C.

2. LiBeTHy10 peakumio CTaBAT cepusiMu nNo 5 - 7 npo6 ¢ MHTEPBANOM MeXay cepusiMmmu 5 MUHYT.

3. B nepsyio ouepeab CTaBAT peakuuio ¢ paCTBOPOM - KOHTPOSIb (CpaBHEHUE).

4. MpaBuUnbLHOCTL NPUrOTOBMEHUS PACTBOPOB €KOro HaTpa U CePHOKUCIIOrO LIMHKA NPOBEPAIOT TUTPOBAHNEM
no cpeHondranenHy. Heiitpanusauus omkHa NPOUMCXoAUTbL 06bEM B 0O BHEM.

5. B cnyyae HEBO3MOXHOCTM AOCTaBUTb KPOBb B nlaboparTopuio He no3gHee 1 yaca ¢ MOMEHTa B3ATUSA ee
cdukcupylot Ha mecte gobasneHuem 0,5 mn kposu k 0,5 Mn eakoro HaTpa.

3HAYEHUE: OnpeaeneHue rnioko3bl B NNasMe UMM CbIBOPOTKE KPOBM NO3BOSIAET NONYYNTL NpecTaBneHue
00 ypoBHe 3HepreTMyeckoro Metabonuama y C.-X. XXMBOTHbIX. OnpeaeneHue rmioko3bl BaXKHO ANS AUArHOCTUKK
KeTo3a JJOFIHbIX KOpPOB U OBUEMATOK, a TalOKe runornMkeMun nopocaAr.

Funornukemusi BCTpeyaeTcs Npu KeTo3e, BTOPUYHOW OCTeoaMCTpoduu, NOCNEpPoAOBOM napese, npu
HegoCTaTke MUKPO3MEMEHTOB, auugo3e, rMNOKUHE3UU, TOKCUYECKOM MOpaXXeHUM neveHu. Yacto oHa saBnsercs
CnefcTBMEM HeJocTaTka B KOPMax JIerk0 YCBOSIEMbIX YINEBOAOB, OCOOEHHO MpPU BbICOKOKOHLIEHTPAaTHOM Tune
KOPMIEeHUA, NpeobnagaHumn B paUMoOHe KUCIbIX KOPMOB.

AnuMeHTapHasa runeprnMkemMus HabnoaaeTcs Npu CKapMAMBaHUU CKOTY OONbLUMX KONMYECTB CaxapuCTbIX
KOPMOB (CBEKIbl, NMaTOKKU), a Takke Npu CUMbHOM CTpecce, BO3OYXAeHMM, BbICOKOI Temnepartype, caxapHOMm
nunaberte.

7. ONPELENEHME COLEPXAHNA NNPOBUHOIMPAOHOW KUCIOThI B KPOBU

MpuHumn metoga. lNupoBuHOrpagHaa kucrnota C 2,4-AUHUTPObeHUnrMapasMHom B LUENOYHON cpeje
obpa3syeT OKpaLleHHbIe TMApPa3oHbl, MUHTEHCUBHOCTb OKPaCKM NPONOpLMOHANbHa COAePXKaHUo nupysaTa.

PeakTusbl.

1. 0,5 H pactBop eakoro Hatpa (20 r eakoro HaTpa pacTBOpuTb B 1 N AUCTUNNUPOBAHHON BOAbI).

2. 10%-Hblil pacTBOP CEPHOKUCNOro UuHKa (96 r CEPHOKUCIOro LUyHKa pacTBoOPSIOT B 1 11 AUCTUNIIMPOBAHHO
BOAbI).

3. 0,15%-HbIi pacTBop 2,4-auHutpodpenunruapasuda (150 mr 2,4-auHutpodpeHunruapasnHa pacTBopsioT
npu HarpesaHum B 10 MN KOHUEHTPUPOBAHHOIN CONMAHON KUCNOThI, 4OBOAST AUCTUNNUPOBAHHON BOAOK A0 100 mn).
4. 15%-HbIl1 pacTBOp eakoro Hatpa (15 r egkoro HaTpa pacTBOPAIOT B 85 MN AMCTUNNMPOBAHHON BOAbI).

5. KoHUeHTprpoBaHHaA ConsHasa KACoTa.

6. CtaHaapTHbIM pacTBOop nupyBata Na (47,3 Mr nupyeaTa HaTpusa pacTBOPAT B MEPHOW konbe Ha 1 n
auctunnuposaHHoi Bogon. Pactesop cogepxut 250 MKM nupoBUHOrpagHon KUCNOTbl. PacTBOpP UCNOMb3YHT AN
NOCTPOEHNUSA KanNMOPOBOYHON KPUBOM ANSA KAXKAOW HOBOW NapTuu peakTMBOB, B KayecTBe paboyvero craHgapTHOro
pacTBopa KaxaoW cepuu onpeaeneHui NPUMEHSIOT PacTBOpP C coAepXaHuem NUpPOBUHOrpagHom kucnotel 100
MKM/r1).

Ob6opynoBaHue u annaparypa.

1. CnekTpohOTOMETP.

2. LeHtpudyra.

3. XonoaunbHuk 6eiToBoii no MOCT 16317.

4. Becbl aHanutuveckne no FOCT 24104-2001.

5. CekyHagomep.



6. Xumuyeckne npobupku TOHKOCTEHHbIe Ha 10 Mn AnsA ueHTpudyru.
7. Mpobupku GNOPUHCKOTO.

8. LUTatnebl Ana npobupok.

9. MepHble kondbl Ha 100, 1000 mn no FOCT 1770.

10. MepHble uunuHapsl Ha 100, 500 mn no MOCT 1770.

11. ®nakoHbl Ha 50, 100, 250, 500, 1000 mn.

12. CTekngHHas nanouyka.

13. Bymara ¢punbtposansHaa no FOCT 12026.

14. MNMunetkn Ha 1000, 500, 250, 100, 50 MK U HAKOHEYHUKN K HUM.
MaTtepuan ans uccnenoBaHus.

MaTepuanom ana uccnegoBaHus CAyXuT LenbHas KpoBb.

Xop onpeaeneHns.

1. Xog paboTbl C AenpoTenHmaumneii:

N PeakTMBE, MJI Ipo6a |CranmapT |KoHTpoJb
n/o

1. 0,5 H pacTBOp eIKOT'O HaTpa 0,5 0,5 0,5

2. IesbHass KpPOBb 0,5 - -

3. CTaHOapTHHM pacTBOp NupyeBaTa Na 100 MxM/n - 0,5 -

4. IucTUIIMpPOBaHHas BoIa 1,0 1,0 1,5

5. 10%—-HEM pPacTBOP CEPHOKMCIJIOTO LMHKA 0,5 0,5 0,5

2. Mepen pobaBneHUeM CEPHOKUCIONO LMHKA BCE KOMMOHEHTbl N 1 - 4 TwatesnbHO nepemeLumMBaioT M
BbIEPXXMBAIOT NPW KOMHATHOW Temneparype 15 - 30 MuHyT.

3. Barem npunuBaioT peaktus N 5 u TWwaTenbHO NepeMeLLnBaloT COAEPKUMOE NPOOUPOK CTEKNAHHON
narno4koii 4o oGpa3oBaHUsi TOMOreHHOW cMecu n Yepes 30 MUHYT ueHTpudyrupytot npu 3000 06./MUH. B TeYEHUE
10 MUHYT. CynepHaTaHT A0mkeH ObiTb NPO3PayHbIM.

4. lNocTaHoBKa LIBETHOM peakuuu:

N PeakTuBB, M lIpo6a |CranpmapT |KoHTpoOJb
n/n

1. BesBesIKOBBM CylNepHAaTaHT KPOBU 0,5 - -

2. IucTuIMpoBaHHasI BoIa - - 0,5

3. CraHmapT nupysBaTa 100 MxM/x - 0,5 -

4. 2, 4-1MHNTPpObEeHUITUIPABUH 0,1 0,1 0,1

5. [lepeMemMBAOT M BHIOEPXMBAKT IPM KOMHATHOM TeMmrepaType 20 MMUHYT

6. 15%—-HHI1 pacTBOpP €IKOTO HaTpa 0,25 0,25 0,25

Yepes 5 MuHYT choTomeTpupytoT npn 530 HM NPOTUB KOHTPONA B 1 CM KIOBETE.
PacuyeTt pesynbTaTos.
Mpoussoadat no popmyne:

C = g %100 (MKM/) ,

cr

roe:
C., - KOHLEHTPaLms OnbITHOW NPo6bi;



E,.. - 9KCTUHKLMS OMBITHOM NpOBbI;
E_, - SKCTUHKLMS CTaHAaPTHON Mpo6bl.

MpumeyaHue.
Onsa onpeaeneHna NMPOBUHOTPAAHON KUCMOThLI B KPOBM UCNONMBL3YIOT TOT e 6e30enkoBbIii CynepHaTaHT, uTo
U ANs ONPEeAEeNneHNs rroKo3bl.

3HAYEHUE. CoaepaHue NUPOBMHOIPAAHON KUCMOThI NOBbIWAETCA nNpu 3abonesaHuM neyveHu (No3aHAA
cTaausi), TAXKENOW CepaeyHOW HeAOCTaTOMHOCTH, YPEeMUM, OTPaBREHUM TSDKENbIMM MeETanmnamu, caxapHoM
Anabete, runoBuTaMmuHo3e B1, keTo3e u Apyrmx HapyLLEHUSX YINeBogHOro o6meHa.

8. OMPEJENEHUE COAEPYKAHUS MOJIOYHOM KUCNOThLI B KPOBU

MpuHuun meToaa.

M3 MOMOYHOW KMCROTbI B NPUCYTCTBUM CEPHOM U (POCEHOPHON KUCAOT U Conen meam obpasyeTcs YKCYCHbIN
anbgerna, KOTOPbIM, pearMpys ¢ napaokcuaudeHwunom, AaeT NPOoAYKTbl, OKpalleHHble B (PUONETOBbLIN LBET.
Peakuns oyeHb 4yBCTBUTESNIbHA, NOSTOMY HAZ0 CTPOrO BbiAEPXXMUBATbL BCE YCNOBUS BbINOSTHEHUA UCCNEA0BAHMS.

PeakTusbl.

1. 0,5 H pacTBOp eakoro HaTpa (20 r eakoro HaTpa pacTBOPAIOT B 1 N AUCTUNAMPOBAHHON BOAbI).

2. 10%-HbIVi paCTBOP CEPHOKUCAOro LMHKA (96 I CEPHOKUCIIOrO LMHKA pacTBOPAIOT B 1 N AUCTUNNNMPOBAHHOMN
BOAbI).

3. KoHueHTpupoBaHHasa cepHas kucnoTa (0T ee kayecTBa 3aBUCUT BO3MOXKHOCTb BbIMOMHEHNS aHaNM3a).

4. MeaHO-(hOCHOpPHbIN peakTus (CMeCb U3 3 r MEAHOro Kynopoca u 9 mn opToPoChOpPHON KUCNOTLI, AOMKEH
00pa3oBaTbCs rOMOreHHbIN PacTBOP, HA UYTO YXOAUT HEKOTOPOE BPEMS).

5. 1,5%-HbIii pacTBOp napaokcugudeHuna s gumetundopmamuae (pactTeopaoT 15 Mr napaokenandexuna
B 1 Mn aumeTundopmamuaa).

6. 5 mMonb/n cTtaHaapTHbIM pacTBOP MONOYHOW kucnoThl (0,564 r nakrata HaTpus pacTBOPAT B 1 n
OUCTUNNUPOBAHHOW BOAbI).

O6opyaoBaHue u annapatypa.

. POTOONEKTPOKOSIOPUMETP.

. LleHTpudpyra.

. BoasiHas Gans.

. XonoauneHuk 6eitosort no FOCT 16317.

. Becbl aHanuTuyeckue no FOCT 24104-2001.

. Mpo6upku dnopuHckoro.

. CekyHOOMep.

. XuMmuyeckne npobupku TOHKOCTEHHbIE HA 10 M ANA UeHTpudyru.
. Kon6bl mepHble Ha 500, 1000 mn no FOCT 1770.

10. MepHble yunuuapsl Ha 10, 100 mn no TOCT 1770.

11. YHununetku Ha 50, 100, 500, 1000 MK U1 HAKOHEYHUKMN K HUM.
12. dnakoHbl Ha 1 n, 10 mn, 50, 500 mn.

13. Bymara cdunbtpoBansHas no FOCT 12026.

Matepuan ans uccnenosaHus.

MaTtepuanom ana uccnegoBaHus CAYXUT LieNbHas KPOBb.

Xoa onpeaeneHuns.

1. Xog onpeaeneHus ¢ genpoTenHu3aumei:

—

OOO~NOOGTL A WN

N PeaKTMBEl, MJI [IpoBa |CraupmapT |KoHTpoJb
n/o

1. 0,5 H pacTBOp €IKOI'O HaTpa 0,5 0,5 0,5

2. llenlbHas KPOBb 0,5 - -

3. CTaHOAPTHEI pPacTBOP MOJIOUHOM KMUCJIOTH 5 MM/1 - 0,5 -

4. IucTHUIMpoBaHHas BoIa 1,0 1,0 1,5




|5. |10%—Huﬁ pacTBOP CEPHOKMCIIOTO LMHKAa |O,5 |0,5 0,5

2. MNepen pobaBneHUEM CEPHOKMCNOrO UMHKA BCE KOMMOHEHTbl N 1 - 4 TwarenbHO nepemeLumBaloT U
BblAEPXMBAIOT NPU KOMHATHON TeMnepaTtype B TedyeHue 15 - 30 MUHyT.

3. 3arem npunuatotr pactsop N 5 M TWaTenbHO NepemeLunBalOT COAEPXKMMOE NPOOUPOK CTEKNMAHHOW
nano4koit 1o o6pa3oBaHUsl rOMOreHHon cMecu n Yepes 30 MUHYT ueHTpudyrupyitoT npu 3000 06./MUH. B TeYEHUE
10 MuHyT. CynepHaTaHT AOImkeH ObITb NPO3PayHbIM.

4. lNocTaHOBKA LIBETHOM peakLuu:

N PeakTUBH, MJI [IpoBa CraHpgapT KoHTpOJIb
n/o

1. Bes6enKOBEIT CyINEepHATAaHT KPOBU 0,05 - -

2. IucTunnrpoBaHHas BoOa - - 0,05

3. CTaHOapTHEI PacTBOP MOJIOUHOM KMCJIOTH - 0,05

4. MegnHo-pochopHEDT peaKTUB 0,05 0,05 0,05

5. CepHas KucCJOTa 2,5 2,5 2,5

5. OHepruyHO BCTPSAXMUBAIOT U Yepe3 3 MUHYTbl CTABAT Ha 3 MMHYTbI B KUMSLLYIO BOASHYIO OaHio, 3ateM 3
MUHYTbI OXNaXXAaoT B neasHow soge. [lobaensaior 1 kannio pacreopa napaokcuaudeHuna B aumeTundgopmamuae,
aTa Kanns JOomkHa cpasy nonacTtb B LEHTP NPOBUPKW; BCTPAXUBAIOT U OCTABMSAOT CTOATH 10 MUHYT NPU KOMHATHOM
Temnepatype. [locne 3TOro HarpeBalOT Ha kunAwew BoasHOM OGaHe 90 cekyHa, OxXnaxaalT B BoAe WM
hOTOMETPUPYIOT B KIOBETaX 06 BLEMOM 2,5 MN Npu ANUHE BOMHbI 565 HM NPOTUB KOHTPONS.

PacueT pesynbTaTos.

KoHLUeHTpaumio MONOYHON KUCTOThbI PacCUMTBLIBAIOT MO hopmyne:

X:%XS (MM/1),

cr

rae:
X - KOHUEHTpauusi ONbITHON NPOObI;
E_, - 3KCTUHKLMA OMbITHOW Npo0bl;

E_ - 9KCTUHKLUSI CTaH1apTHOW NpoGbl;

cT

5 MM/n - KOHUEeHTpauus CTaHaapTHOMN NPOObLI.

Mpumevanums.

1. na onpeaeneHuss MONIOYHOM KUCAOTLI B KPOBM MCMONbL3YIOT TOT e 6e30enkoBbii CynepHaTaHT KpOBM,
YTO W ANA onpeaeneHusi rnoKo3bl.

2. CTaHAapTHbIM pacTBOP MOSIOYHOMN KUCIOThI FOTOBSIT HEMOCPEACTBEHHO Nepea NpoBeAeHNEM aHanu3a.

3. KauecTtBo cepHOW KMCIOTbI MPU NOCTAHOBKE peakuun UmeeT pewatowee sHaveHue. MosTomy peakTtus
noabupaloT 3apaHee, MUCNbITbIBAs pPa3nuuHble MapTUM pEeakTuBa ANA MNOAYYEHUA MAKCUMASbHOM OKpPAaCKu
pacrsopa.

3HAYEHUE. CopaepxaHue MONOYHOM KUCMOTbI B KPOBM NOBbIWAETCA Npu auupose pybua, noegaHum
6ONbLIOr0 KONMYECTBA CBEKSIbI, 3E€JIEHOW MAacChbl KYKYpy3bl MOJIOMHO-BOCKOBOIW CNEMOCTH, 3€PHOBLIX 3MaKOB,
cogepxawpmx MHOro kpaxmana. 'mnepnakratemus BCTpeqaeTrcsi npu muornodbuHypuu, auaberte, 3HAOTEHHOM
ocTteoaucTpodmmn ObIYKOB NPU MHTEHCUBHOM MX BbiPALUMBAHWM W OTKOPME, koraa 6GonesHb ConpoBOXKAAETCs
aunao3om pybua um BcacbiBaHUEM B KPOBb GONbLUOTO KOMMYECTBA MOSIOYHOW KUCAOTLI, @ Takke NMpU r’MnoOKCUAX
pPa3nNUYHOTO NMPOUCXOXAEHUS, KOTAA NOHWKAETCHA COAEPKAHWUE TNIOKO3bl B KPOBU W npeobnagaet aHaspoGHbIN
rANKONUS.

9. ONPEAENEHUE COAEP>XAHNA OBLLUX NNMMNAOB B CbIBOPOTKE KPOBU



MpuHuun meToga. MpoaykTel pacnaga nUnuaoB Nocne ruaponusa CbiBOPOTKU CEPHON KMCMOTON 06pasyioT ¢
CcynbMoHoCcdPOBAHUNMHOBLIM PEAKTUBOM OKpALLUEHHOE COeAUHEHUE, UHTEHCUMBHOCTbL OKpacku MponopuuoHanbHa
coaepkaHuio o0LLMX MMNMaoB.

Peaktussbl.

1. CepHas kucnorta KoHueHTpupoBaHHasn 98%-Has, no Casanio.

2. docopHas kucnota (opto) 85%-Has.

3. Habop "O6wue nunuabl".

4. BoaHbll pactBop BaHunuHa. 0,914 r BaHuNMHa pPacTBOPSIOT MPW HarpeBaHuM Ha BoasiHoW GaHe B
HeGOmMbLUIOM KONMMYECTBE BOAbI, OXnaxaatoT, foBoasT obbvem go 100 mn. Pacteop ctabuneH npu xpaHeHuu B
CKITAHKE TEMHOrO CTEKMa Npu KOMHATHOW TeMMNeparype.

5. ®occoBaHUnMHOBasA cMecCb. FOTOBAT NyTeM CMeLunBaHua 367 MN KOHLEHTPUMPOBAHHON opTOdOChOpHON
kucnotel M 100 mn BogHOro pacresopa saHunuHa. CogepxaHue H.PO, B peaktuse cocrtasnsetr 11,5 mM/n,

BaHunuHa - 10 mM/n.

6. Xnopodopm X.4. unu y.a.a.

7. OTanoHHLIW pPAcTBOP NMNUAOB ¢ coaepxkaHuem 4 r/n: 400 Mr TpuonenHa KONMYECTBEHHO NMEPEHOCAT B
MepHylo konby Ha 100 mn u goBoasaAT A0 MeTku xnopodopmoM. CTaHAapTHeI pacteop (8 r/m) passogsTt
XrnopodopmMom B 2 pasa.

8. CnupT 9TMNOoBLIN (PEKTUGMKAT) aOCOMOTHbIN.

9. CNMpPT METUNOBbLINA.

O6opyaoBaHue u annaparypa
. POTOANEKTPOKONOPUMETP.

. BoasiHas 6aHs.

. Becbl aHanutuyeckne no FOCT 24104-2001.

. Cekyngomep.

. KonBbl MepHble Ha 100 mn no FOCT 1770.

. LimnnHgpel mepHeie Ha 250, 500 mn no TOCT 1770.

. YHununetku Ha 50, 100 MKN U HAKOHEYHUKN K HUM.

. BropeTku 25 - 50 mn ¢ yeHou aenexua 0,05 - 0,1 mn no NOCT 29251-91.
. ®nakoHbl TeMHOro crekna Ha 100 n 500 mn.

10. Mpo6upkn GNOPUHCKOTO.

11. WratuB ansi npoGupok.

12. bymara cunstpoBansHas no NOCT 12026.

13. XonoaunbHuk 6biToBor no FOCT 16317.

Marepuan ans uccnegoBaHus.

Martepuanom ans uccneaoBaHns CAYXUT HEre MONU3MPOBAHHAS CbIBOPOTKA KPOBM.
Xopa onpeaeneHus.

OCOoO~NO O WN-—-

N PeakTuBbl, MIJ IIpoBa | CraHmapT | KOHTpOJIb
n/n

I'MOpoJin3 CHBOPOTKM:

1. |CeiBOPOTKa 0,05 |- -
2. |CraHmapTHBEII pPacTBOP - 0,05 -
3. |Bozma mmMcTMIIMpOBaHHasS - - 0,05
4. |CepHas kmciioTa 1,0 1,0 1,0

llepeMellMBaOT, KUISATAT Ha BOISAHOM OGaHe 15 MMHYT, HEMEeIJIEHHO OXJIaXIaKT

[locTaHOBKA LBETHOW peaKIWM:

5. |I'mopommsart
6. |docdoBaHUIIMHOBAS CMeChb

N O
~
N O
~




CynbtohoChOBAHNITUHOBYIO CMECH OTMEPSIOT B MPOOUPKM C y>KE BHECEHHBIM rMApPOnu3aTom GropeTkon,
nepeMeLwwnBaroT n yepes 40 - 50 MUHYT onpenensaAlT ONTUYECKYIO MNOTHOCTL NPOTUB KOHTPOSA B KIOBETaX C
TOMLWWMHOW cnosl 5 MM Npu AnuHe BONHbI 510 - 550 HM (3eneHbin CBETOUNLTP).

Pacyet pesynbTaTos.

Mpou3soasaT no copmyrne:

om

C = Lo x4,0 /1,
E

cT

roe:

C_, - KOHLUEHTpauus obLUMX MU 0B OMbITHOW NPOOLI;
E__ - 9KCTUHKLMS OMbITHON Npo0bl;

E_, - 9KCTUHKLUWSA CTaHAApPTHOM Npoobil.

S3HAYEHME. Tvnepnunuaemus HabniogaeTca npu caxapHom auabete, rmnotupeose, HedppoTUHECKOM
cuHapome.

CHmxeHne 0OWMX nNUNMAOB  HabnoJalT Npu  KENTyxe, THKENMbIX 3a00neBaHUsiX  NeYeHu,
numdporpaHyneMarose, ANUTENbLHOM TOMOAAHUM, TMPU  HEMOJSIHOLEHHOM KOPMIIEHUM, OCOBEHHO 6enkoBo-
BUTAMWHHOW HEAOCTATOYHOCTH, NpY AncbanaHce aMUHOKUCIIOT B PaLMOHE, anMMeHTapHOW AUCTpocumn, aHeMUK.

10. ONPEAENEHWE COOEPXXAHWA OBLLEIO XOJNIECTEPUHA
B CbIBOPOTKE KPOBU

MpuHUMn metoga. Xonecrepon B NPUCYTCTBUM YKCYCHOTO aHrMapuaa u CMecyu YKCYCHOM U CEPHOM KUCROT
JaeT 3eneHoe OKpaluMBaHME, WHTEHCUBHOCTb OKpaCKM MpOMOPLMOHANbHA KOHLUEHTPauuM XOrnecTepuHa B
CbIBOPOTKE KPOBMU.

PeakTtusbl.

1. PeaktuB Jlnubepmana-bBypxapara npeacraensieT coboii cMecb 1 yacTu neasiHOW YKCYCHOW KUCMOTHI, 5
yacTen yKCyCHOro aHrmapuaa u 1 4actu KOHUEHTPUPOBAHHOM CEPHON KUCMOTbl, no Casanio. MNpu NpurotoBneHnu
peakTuBa Konby MOCTOSIHHO OXNaaktT U CEepPHYI0 KUCMOTY NpubBaBnsioT oYeHb MeaneHHo. PeakTueB XpaHaT B
XonoaunbHMWKE B NOCyae n3 TEMHOIo ctekna.

2. CrtaHaapTHbili pactBop xonectepuHa (4,7 mM/n). Ha aHanuTuyeckux Becax oTsewmsaiotr 180 mr
XOnecTepuHa, HaBecky pacTBOPSIOT B 2 MI1 XnopodopmMa, KONIMYECTBEHHO NEPEHOCAT B MEPHYIO Konby Ha 10 Mn u
[OBOAAT A0 METKU abCONIOTHLIM CNMPTOM. PacTBOp XPaHAT B CKISHKE M3 TEMHOrO CTekna B xonoaunbHuke. 1 mn
pactBopa cogepxut 1,8 Mr xonectepuHa. PacTtBop HECTOMKUIA.

3. ABCONIOTHBIN STUMOBBLIN CNUPT.

4. Xnopodopm X.4. uau Ans Hapkosa.

O6opyaosaHune u annaparypa.

. PoToanekTpokonopumMeTp nobon Mapku.

. AHanuTtuyeckue secol no FOCT 24104-2001.

. XonoaunbHuk 6eiToBor no FOCT 16317.

. CekyHaowmep.

. Mpo6upku $nopuHCKoro.

. MepHble umnuHapsl Ha 10, 100 mn no NOCT 1770.

. YHununetku Ha 100, 250, 1000 MmN 1 HAKOHEYHUKUN K HUM.
. MepHag kon6a Ha 10 mn no FOCT 1770.

10. ®nakoHbl U3 TeMHOro crekna Ha 10, 100 mn.

MaTepuan ans uccnefoBaHus.

MaTepuanom Ana UCCNeA0BaHUS CMYXMT HEereMONM3NpPOBaHHAA CbIBOPOTKA KPOBMU.

Xoa onpegenexHus.

K 2,5 mn peaktua Nubepmana-bypxapara octopoxHo ao6asnst 0,1 mMn CbIBOPOTKM KpoBu. MpoGupky
9HEpPrM4yHO BCTPAXUBAKOT. WMHKYOMPYIOT npu KOMHaTHOW Temnepatype 20 muHyT. OnpegensiioT ONTUYECKYHO
MMOTHOCTb OMbLITHOrO pacTBOpa MPOTMB KOHTPONLHOro Ha $3Ke B kioBeTax 06beMoM 2,5 Mn (LWMpUHA crnos 5 mm)
npu kpacHoM ceeTounbTpe (630 - 690 HM).

PacuyeT pe3ynbTaTos.

OCO~NOPA~WN-=-



CoaepxxaHue xonecrepuHa onpeaensioT No kanubpoBoyHOMy rpaduky. [nsa nocTpoeHus kanubpoBOYHOTO
rpachuka 6epyT psa cTaHAApTHLIX pa3BeAeHUN:

N CTaHIapTHEII pacTBOP PeakTus KoHLleHTpauusa
n/n XoJjiecTepMuHa, MI JInBepmaHa-Bypxapnra, M |xXojlecTepuHa, MM/J
1. (0,05 2,05 2,322
2. 10,10 2,00 4,644
3. |0,15 1,95 6,966
4. (0,20 1,90 9,288

3HAUYEHUE. CopepxaHne xonectepuHa B CbiIBOPOTKE KPOBM NOBbIWIAETCA Npu 3aboneBaHUU NEYEHM,
rrnoMepynoHedpuTe, XpPOHWUYECKOW MOYEYHOW HeaoCTaTOMHOCTH, runoTupeose, 6GepemeHHocTH, Aauaberte;
CHWXKaeTcsa - npu runonpoTenHeMmun, Luppo3e neveHn, HeaocTtatouMHOM NUTaHUU, aHEMUU, MHEBMOHUUN, TAXKENbIX
OCTpbIX 3a00neBaHusX.

11. ONPEAENEHUE OBLLEIO KONMNMYECTBA KETOHOBbLIX TEN B KPOBU

MpuHumn metoaa. MNoa AencTeMemM CEpPHON KUCNOTbI KETOHOBbLIE Tena pacnagaloTca 4o aueTtoHa. lNMocnegHuin
coeauHseTca ¢ nogom, obpasys KOMNMEKCHoe coeauHeHue. Mpu nomowm runocynbuta CBOBGOAHLIN oA
OTTUTPOBBLIBAIOT U MO PA3HOCTU MEXAY KOHTPOSMIEM U ONLITOM ONPEAENSIOT CBA3AHHbIN 1OA.

PeaktuBbl.

1. BuxpomatHas cmecb - 5 T [ABYXPOMOBOKMCAOrO Kanua TwaTenbHO cmewmsalwT ¢ 50 wmn
KOHLEHTPUPOBAHHON CEPHON KUCNOTbI U 250 MN AUCTUNNUPOBAHHON BOALI.

2. 20%-HbIn pacTBOP CEPHON KUCMOThI.

3. 10%-HbIN pacTBOP €4KOro Hatpa.

4. 0,01 H pacTBoOp noaa (rotoButca nepea aHanusom u3 0,1 H pacTeopa, NPUroTOBMEHHOrO U3 (pukcaHana).

5. 0,01 H pactBop runocynbcuta (rotoButcsi nepes aHanusom us 0,1 H pacTsopa, NMPUrOTOBAEHHOIO U3
dukcaHana).

6. 1%-HbIl pacTBOp Kpaxmana (cHayana pacTBOPAOT Kpaxmarn B HeBOnbLIOM KONMYECTBE XONOAHOW
AWCTUNMUMPOBAHHON BOAbI, 8 3aTEM JONUBAIOT OCTANbLHOE KONMYECTBO M JOBOAAT A0 KUNEHUS).

7. 0,3 H pacTBOp e4Koro HaTpa.

8. 5%-HbIin pacTBOP CEPHOKUCIIONO LIMHKA.

O6opyaoBanue u annapaTtypa.

1. MpuGop ana onpeaeneHnsa KETOHOBbLIX Ten.

2. Snekrponnutkn no FOCT 14919-83.

3. Mukpo6topeTkn Ha 2 1 5 M.

4. CTeKnsHHbIE NanoYku.

5. CTakaHuuMku xuMuyeckue Ha 75 n 100 mn no FOCT 25336-82.

Matepuan ana uccnegosaHus.

MaTepuanom cny>xuT 6e36enkoBblit PUNbLTPaT KPOBHU.

Xop onpeaeneHus.

1. ToToBAT Ge3benkoBbln unbTpaT KpoBu no metogdy Comomxu. K 5 mn remapuHu3upoBaHHON KpPOBM
pob6aensoT 25 mn guctunnuposaHHon Boabl, 10 mn 0,3 H pacTBopa eakoro Hatpa u 10 mn 5%-Horo pacteopa
CEePHOKUCNOro UWHKa. MepemeLunMBaloT CTEKMAHHOM Nano4vykon u yepes 30 MUHYT ueHTpudyrupyoT npu 3000
06./MVH. B Te4eHune 15 MuHyT.

2. B npueMHbIi cTakaH4uk Hanuealot 20 Mn AUCTUNNMpPOBaHHOW BOoAbl, 2 Mn 0,01 H pacTBOpa ioaa, 2 Mn
10%-HOro e4KOro HaTpa 1 CTaBAT No4 X0NoAuSbHUK npubopa, YToObl KOHEL, ero Norpy3usics B XKMAKOCTb.

3. B neperonHyto konby BHocAT 10 mn cdwmnbTpata kpoeu, 15 mn GuxpomartHow cmecu um 10 - 12 mn
OUCTUNNMPOBAHHONM BOAbI, rae BMecTe kunataT 20 MUHYT. MNapannensHo CTaBAT KOHTPOIb, rae BMECTO hunsTpata
KpOBMW BHOCAT 10 M AMCTUNNUPOBAHHO BOAbI.

4. Konby oxnaxapawT, XONOoAWNbHUK CMbIBAIOT HEBONbLUMM KONMMYECTBOM AMCTMINMPOBAHHON BOAbI B
NMPUEMHbI CTaKaH4mK.

5. TlpyemHbIl CTakaH4MK CTaBAT B TEMHOe MecTO Ha 15 - 20 MuHYT, nocne 4vero ObICTPO MPUNUBAIOT
(Mcnonb3ys NUNETKY C OTOUTLIM KOHLUOM) 2 M 20%-HOro pacTeopa CepHON KUCNOThbl (KMAKOCTb OKpalLUMBaEeTCs B



XenToll uBeT), Ao6aBnaT 2 - 3 kannu 1%-HOro pacTeopa kpaxmana (CMeCb NpPMoGpPeTaeT CMHE-YEpPHbIA LBET) U
TutpytoT 0,01 H pacTBopoM runocynbuTta 40 06eCLBEYMBAHUS.

Pacuet pesynbTartos.

CogepxaHne obLLero KonNMYecTsa KETOHOBBIX TEMN PaCCUUTLIBAIOT MO hopMyne:

X t/n=(4-B)x0,25x0,01,

roe:

X - KONMYECTBO KETOHOBLIX TEMN, I/M;

A - konuyectso mn 0,01 H pactBOpa runocynbuta, nowegllee Ha CBA3biBaHWE CBOGOAHOrO Hoaa B
KOHTPOMbHOI npo6e;

B - konuyectso mn 0,01 H pactBOpa runocynbcuTa, 3aTpadeHHOE Ha CBSA3bIBaHWE CBOGOAHOrO Hoaa B
ONbITHON Npobe;

0,25 -1 mn 0,01 H pacTBOpa ioaa CBA3LIBAET B AaHHbIX YCNOBUMsiX 0,25 Mr aLeToHa;

3HAYEHWE. MoBbILeHne KETOHOBLIX TN B KPOBU (KETOHEMUS) Bbille 6 Mr% SBNAETCS OAHUM U3 OCHOBHBIX
NPU3HAKOB MPeaKNMHUYEcKoi hopMbl KeTo3a M HabnoaaeTcs Npu BbICOKOKOHLEHTPATHOM TUME KOPMIEHUsi, npu
HeJoCTaTKe CeHa M KOPHEmMnoAoB, a TaKke MPW CKapMIMBaHUW KOPOBaM KMCIbIX HeJ0OpoKa4yecTBEHHbIX KOPMOB
(cunoca, ceHaxa, xxoma, 6apabl), coaepxawmx 60nbLUOE KONMMYECTBO KUCMOThI.

KeToHemns moxeT ObITb M MpuM HapyLeHusx pyOLOBOro nuileBapeHuss BCneacTeue aeduvuuta B KOpMax
MWUKPOSMEMEHTOB, TMNOANHAMUM, a TaKKe NPU MMNOPYHKLUMKU LUMTOBUAHOW >enesbl, BCEACTBUE YCUIEHHOIO
pacnaga xvpos, 6€nkoB u yrnesoaos.

Mpu KknnHu4eckon popme KeTo3a COAEPKAHME KETOHOBBIX Ten B KPOBM 3HAYMTENbHO BO3pacTaeT M
yBENUYNBaeTCa BblaeneHne ux ¢ MoYorm U MOMnokoMm (Bbie 10 Mr%), 4TO ynaBnMBaeTCsA KauyeCcTBEHHON npoboi
Jlectpage.

12. ONPEAENEHNE COOEPXAHNA OBLLUEIO KANbUWA B CbIBOPOTKE KPOBU

MpuHuun metoaa. Mypekcug npu pH 10,1 oBpa3syer C kanbuuem coeauHeHue po3oBoro upeta. lMpu
pobGasneHuu TpunoHa b nocnegHuii obpasyer ¢ kansumem bonee NpoYHOE KOMIMIEKCHOE COeAUHEHUE U MypeKCuz
0cBOOOXKIAeTCA C BOCCTAHOBIIEHWEM B TOUKE IKBUBANIEHTHOCTU NEPBOHAYANbLHOIO (pMONETOBOIO LIBETA.

PeakTuBebl.

1. 0,005 H pacrBop pauHatpueBon comm ISATA (tpunoH bB). 0,932 r BewecrBa pacTBOpPAIOT B
OUCTUNNUPOBAHHOW BOAEe B MepHOW konbGe HAa 1 N W A0BOAAT A0 METKU, A0BABNSIOT HECKONbKO Kanenb
xnopodopma unu Tonyona. 1 mn takoro pacrsopa SATA aksusaneHteH 0,1 Mr kanbuus.

2. 1,8 H pactBop eakoro Hatpa. 7,2 r BewecTBa pPacTBOPSAIOT B AUCTUISIMPOBAHHOW BoAde, nocne
oxnaxaenua obbem gosoaat ao 100 mn.

3. BoaHbiii pacTBOp MHAMKATOpA Mypekcuaa (nypnypaT aMMOHMs), coaepxawmii B 1 mn 1 Mr Bewecrsa.
[FoTOBAT B A€HbL NPOBEEHUS aHanu30B. XpaHAT B XONoaunbHuke He bonee 3 CyToK.

4. CtaHaapTHbIM pacTBOP YIAEKUCIOro kanbuma. 2,495 r npeaBapuTENbHO BbICYLLEHHOIO A0 MOCTOSAHHOrO
Beca npu Temneparype 105 - 110 °C yrnekucnoro kanbuus nomewatot B konbouky Ha 150 - 200 mn, go6asnsaoT
20 - 25 Mn BOAbI U KOHLIEHTPMPOBAHHOW CONMSIHOW KMCAOTbI KANASAMU A0 MOMHOro pacTBOPEHMs BellecTBa. 3atem
CMeCb HarpeBalOT [0 KUMEeHWs, NEPEHOCAT B MepHylo konby Ha 1 N M nocne OXnaxaeHWs AOBOAAT
AUCTUNNIMPOBAHHOM BOAOW A0 MEeTKU. 1 n cogepxuT 1 Mr kanbuua.

5. YcraHonenue Ttutpa IBATA. 1 mn 0,005 H pacrBopa O[ATA aksuBaneHteH 0,1 Mr kanbuyus,
coaepxawyerocs B 0,1 Mn CTaHAAPTHOTO pacTBopa Yrneknucnoro kanbuus. bepyr 0,1 Mn craHaapTHOro pacreopa
Kanbuusa, gobasnsiot 9,3 Mn GuaucTunnuposaHHoW BoAbl, 0,4 Mn 1,8 H pacTBOpa eakoro HaTpa, 2 kannu pacTeopa
MHAMKATOpa MypeKkcuaa U TUTPYIOT A0 nepexoja po30BON OKpacku B huoneToByio (okpacka koHTpons). MNposoasT
He MeHee 6 napannenbHbIX ONPeeneHuii U BLIMMCNAIOT CPeaHIo BenuuuHy pacrsopa SATA. Tutp SOTA paBseH
eauHule, AeneHHon Ha konudecteo mn 0,005 H pacTtBopa SATA, nowegwee Ha TuTposaHue 0,1 mn ctaHaapTHOro
pacTBopa yrnekucroro KanbLus.

O6opyaoBaHue u annapartypa.

1. CtakaHuuku xummdeckue no FOCT 25336-82.

2. Munetkm Ha 0,1, 1,0 n 2,0 mn.

3. Kon6bl mepHbie Ha 100, 200 u 1000 mn no MOCT 1770.

4. KonGbl kOHM4YECKMe U3 TEPMOCTOMKOrO crekna Ha 150 - 200 mn.

5. Onekrponnutka no NOCT 14919-83.



6. Mukpo6topeTkn Ha 2,0 u 1,0 mn no FTOCT 29251-91.

Martepuan ana uccnenoBaHus.

Marepuanom Cny>xuT CbIBOPOTKA KPOBM.

Xop onpeaeneHns.

1. B KOHTPONbHbI CTakaHYMK BHOCAT 9,4 Mn GuauctunnuposaHHoi Boabl, 0,4 Mn 1,8 H pacTBopa eaKoro
HaTpa n 2 kannu uiaukatopa. PacTtBop okpaluneaeTcs B (oMONETOBbIN LBET.

2. B onbITHbIN cTakaHuuk BHOcAT 9 mn Boabl, 0,4 mn 1,8 H pacTBopa efkoro Hatpa, 0,4 Mn CbIBOPOTKM, 2
kannu nHaukaTopa. MosiensaeTca CBETNO-po30Bas okpacka.

3. OnbiTHyO npoby cTaBAT psiAOM C KOHTponem W TuTpyloT no kannam 0,005 H pactBopom 3ATA go
BOCCTAHOBIEHUSA LiBETA UHAMKATOPA (OKpacKa KOHTPOIS).

4. 'HamkaTop BHOCSIT B OMbITHbIE 06pas3Lbl U CTaHAApPT HEMNOCPEACTBEHHO nepes TUTpoBaHuem. Yepes 5 - 6
onpeaeneHuii CTaBAT HOBbIW KOHTPOIb.

Pacuyet pesynbTaTos.

PacueT nposoautca no copmyne:

Ca, MM/n= (mxTx25)x 0,250,

roe:

N - KONMYecTBO MN pacTtBopa 3[TA, nowejllee Ha TUTpOBaHUe Npobbl;

T - TuTp pacteopa SATA;

25 - NOCTOAHHbBIN KOIPDULMNEHT.

SHAYEHUME. KoHueHTpauusa kanbuysi B CbIBOPOTKE KPOBU XXMBOTHbIX BEMNWYMHA AOBOMbHO MOCTOSIHHAS.
OpHako coaep>kaHue ero B CbIBOPOTKE KPOBU BCE XE U3MEHAETCA B 3aBUCUMOCTU OT YPOBHS NOCTYMMEHUA ero ¢
KOpMaMM U KITMHUYECKOTO COCTOSIHUS YKUBOTHOTO.

CHmKeHWe cofepXaHnsa KanbLys B KpOBU (rMNOKanbuMeMus)) HabnogaoT npu anutensHom geduumTe ero B
pauuoHe Unm Npu NIOXOM YCBOEHUU NpU HeaocTaTke BuTamuHa [l, npotenHa, yrnesoaoB u u3bbitke pocdopa u
UMHKa. Tunokanbuuemusi GbiBaeT Npu Tsbkenbix hopMax octeoanucTpodum, NacTouLHON TeTaHuu, POAUSIbHOM
napese.

MoBbilLeHWe cofepXaHuA Kanbuua B KPOBM (rMNepkanbLuMeMusl) BCTPEYaeTcs PEeAKo, Hanpumep npu
n3bbITKe 110Aa B OpraHuame, runepdyHKUmMm xenes, OCTpon KOCTHOW AMCTpodumn, runepeutammHose M.

OnpeaeneHne KanbLUusi B CbIBOPOTKE KPOBU UNK nrasMe (nokasarenu OAMHAKOBbI) HEOOXOAUMO TaKke Ans
xapakrepuctuku ocopHO-KanbLUMEeBOro COOTHOLUEHUS.

13. ONPEAENEHWE COAEPXAHNA HEOPTAHUYECKOIO ®OCPOPA
B KPOBU N B CbIBOPOTKE KPOBU

MpuHumn metoaa. Poccop B Ge3GenkoBOM cynepHaTaHTe obpasyeTr ¢ BaHaAaT-monubaaTHbIM peakTMBOM
JIMMOHHO-XENTOE OKpalLUMBAaHUE, UHTEHCUBHOCTb KOTOPOro MpOnopuUMOHanbHa cogepxaHuto ocdopa B KPOBU
(CbIBOPOTKE KPOBU).

PeakTusbl.

1. Habop peaktusos "doccop".

2. CranpapTtHbii pactesop docgopa 5 MM/n. 0,68 r KH,PO, , nepekpucTannu3oBaHHOro U BbICYLUEHHOTO A0

NOCTOSIHHOFO Beca, pacTBopsloT B 1 n BoAbl. MNepea npumeHeHueM pa3sogaT Boaon B 2 pasa (2,5 mM/n).

3. 10%-Hblii pacTBOp TPUXIOPYKCYCHOW kucnoTobl. 100 r TXY pacteopsior B 900 Mn BOAbI.

4. 2 mM/n pactBop BaHagara ammoHua. 0,234 r BaHagaTta amMoHua pacteopsatoT B 500 mn Boab! (kunawen)
M KUNATST 40 NOXENTEHUS pacTBOpa, OXNaXaaioT, A0BOAAT A0 1 nuTtpa.

5. 30 mM/n pactBop monu6aata aMMoHua. 5,88 r monubaara aMMoHuA pacTBopsloT B 500 mn BoAbl Npu
Temnepartype 50 °C, nocne oxnaxgeHus aotasnstor 100 Mn KOHLEHTPUPOBAHHOW CEPHON KMCMOThI, OXNaXkaatoT,
[osoaaT sogoun Ao 1 nurpa.

6. Banapar-monubaatHbii  peaktus. [lepea nposeAeHMEM WCCMNEAOBaHUA CMELUMBAIOT  PaCcTBOPLI
monubaara u BaHagaTa aMMOHUA B PaBHbIX 06 beMax.

7. Kucnota cepHasi KOHLEHTPUMPOBAHHAsA, KBanuduKaumMm X.u. unu 4.a.a.

O6opyaoBaHue u annaparypa.

1. CnekrpodoTOMETP.

2. UenTpudyra.

3. XonoaunbHuk 6biToBoM o FOCT 16317.



4. YuununeTtku Ha 200, 250, 500, 12000 MKn 1 HAKOHEYHUKU K HUM.
5. Konbbl mepHbie Ha 1000 mn no MOCT 1770.

6. MNpobupkn GnOPUHCKOro.

7. Mpobupku LeHTPUYKHbIE.

8. Lratue ans npobupok.

9. Becbl aHanutuyeckue no FOCT 24104-2001.

10. dnakoHbl Ha 500, 1000 mn.

11. MepHble uunuHapbl Ha 25 u 50 mn no NOCT 1770.

12. CekyHaomep.

Martepuan ansa uccneaosaHus.

Martepuanom ans uccregoBaHusi CryXuT KpOBb M CbIBOPOTKa KpoBu 6e3 remonusa.
Xopa onpeaeneHus.

N PeakTuBH, MI lIpo6a|CrannapT | KoHTpoJb
n/no

IlenpoTeMHUBALUS ¢

1. KpoBb (ceEIBOpOTKA) 0,2 - -

2. CraHpapT - 0,2 -

3. Boma - - 0,2

4. 10%-HeD1 p-p TXY 1,0 1,0 1,0

[lepeMemuBanT U 4Yepes 5 MMH. LeHTpudpyrmpyior mnpu 3000 ob./MMH. B TeueHue
10 mmHu.

I[locTaHOBKA pearumnm:

1. CynepHaTaHT
2. BanamaT-MonMOOaTHEY peaKTUB

MepemMeLLMBaloT M Yepes 2 yaca U3MepAIT ONTUYECKYIO MIOTHOCTb NPOObl M CTaHAApPTHON NPobbl NPOTMB
KOHTpONA (pacTBOP CpaBHEHUSN) Ha CNEKTPOPOTOMETPE NPU A=436 HM .

PacuyeT pe3ynbTaTos.

Qm=£glx2§,
ECT

rae:
C,, - KOHLEHTpaLus HeopraHnieckoro gpocdopa B KPOBU MK CbIBOPOTKE KpoBu B MM/,
E__ - 3KCTMHKUMSA ONbITHOW Npobbl;

om

E_ - 9KCTUHKLMS CTAHAAPTHOI Npobbl.

3HAYEHUE. CopepxaHue HeopraHuyeckoro doccopa B KPOBM MOBbILUEHO Mpu Hedpute, OCTPOK
anctpodpum  neyeHu, nOHocax, meTabonuyeckoM aumpose, Tshkenow opMe MUOrmoBGUHYpUM, aTOHUK
NpemKenyakoB, newko3e, runepdyHKUMM LWUTOBUAHOW >Kenesdbl, TMNOMYHKUMU NapaluTOBUAHBIX >Kenes,
BbICOKOKOHLIEHTPATHOM TUME KOPMMEHUS, OCTPOI POPME OCTEOAUCTPODUN, MOBLILUIEHHOM MOCTYNIEHUN BUTAMUHA
0. CHwkenne Habniogalor npu runepnapatMpeose, OCTEOManAuuMu, MNOYEYHOM auupo3e, rUnoKanueMum,
runogpocchaTeMnyeckoMm paxute, geduuute sutamvHa [, aHemuu, gucnencumn, POAUNLHOM napese, XPOHUYECKON

dopMe 0CcTeoanCTPOUNn.
14. ONPEAENEHVE COOEP>KAHNA HEOPFTAHUYECKOIO MAFHVA B KPOBU

MpuHumMn metoga. MarHuii C TUTAHOBLIM XXEMTbIM B LUENOYHON cpefe oOpa3yeT OpaHXKeBO-KpacHoe



CoeIMHeHNe, UHTEHCUBHOCTb OKPACKM KOTOPOro NPONOPLUOHANbHA ero KOHLEHTpaumm.

PeakTussbl.

1. 20%-Hbli pacTBOP TPUXITOPYKCYCHOM kucnotel. bepyt 20 r TXY wu pacteopaiotr B 80 mMn
OUCTUIMIIMPOBAHHON BOAbI.

2. 0,01%-HbIli pacTBOp NONMBUHMNOBOrO cnupTa. Pacteopstot 100 mr B 1 n 6GUAUCTUNNMPOBAHHON BOALI NpU
noagorpeBaHun. PeakTne CToek.

3. 0,1%-HbIn pacTBOpP TUTAHOBOIO >XENTOro. PeakTuB roTOBUTCA B AE€Hb aHanu3a Ha OuaAUCTUNNUPOBAHHON
BOAE.

4. 2 H pacTBoOp eakoro Hatpa. PacrteopatoT 80 r Bewectsa B 1 1 GMANCTMNNMPOBAHHON BOAbI.

5. CtaHgapTHbin pactBop MarHua. 0,168 r npokaneHHOW OKMCW MarHus pacTBOpPAOT cHayana B 2,5 mn
KOHLIEHTPUPOBAHHOW CONSAHOW KUCNOTbI U AOBOAAT GUANCTUNNMPOBAHHOW BOAOW B MepHON konbe ao 100 mn. B 1
M pactBopa cogepxutca 1 Mr marius. Ons nocTpoeHnsa kanubpoBOYHOW KPUBOM rOTOBAT pabounn pacteop. M3
OCHOBHOIO CTaHAapTHOro pacreopa Oepyt 1 Mn u A0BOAAT B MepHOW konbe go 100 mn 6uANCTUNNUPOBAHHON
Bogon. B 1 mn pabouyero pactesopa cogepxutca 0,01 mr MmarHus.

O6opyaosaHue 1 annaparypa.

1. OTOINEKTPOKONIOPUMETP.

2. LleHTpudyra.

3. Mpobupku ueHTpUdyxHbIE.

4. CTakaHuMkn xumudeckue Ha 50 mn no MOCT 25336-82.

5. Kon6bl mepHble Ha 100 n 1000 mn no MOCT 1770.

6. CTeknsHHble nanoyvkn. MaTtepuan gna uccneaoBaHus.

MartepuanomM aAna uccnenoBaHus cnyxut 6e36enkoBbivi UnbLTPaT KPOBM, NMOMYYEHHLIA NyTEM CMELLMBAHUSA
N nocneaylowero UeHTpudyrnposaHnss renapuHusMpoBaHHon Kkposu u 20%-Horo pacteopa TXY B paBHbIX
obbemax.

Xoa onpeaeneHus.

1. BHocaT B crakaH4yuk 0,5 mn 6e3benkoBoro dunbtpata kposu, gobdaenawt 1 mn 0,01%-Horo pacreopa
TUTaAHOBOTO XenToro, 1 mn 0,01%-Horo pacTsopa NONMBUHMIIOBOrO cnupTa, 15,5 Mn GuANCTUNNMPOBAHHOW BOAbI U
2 MN 2 H pacTBopa eakoro Hatpa.

2. TwatenbHO NepeMeLLMBaloT CTEKNAHHOW Nanoykon u Yepes 6 - 10 MUHYT (POTOMETPUPYIOT NPU 3EMNEHOM
CBETO(PUNbLTPE B KIOBETE C TONLWMHON CNOA S5 CM NPOTUB KOHTPONS.

3. B KOHTponbHY0 npoby BMmecTo 0,5 mn punbTpaTta KpoBu BHOCAT 0,25 Mn OMANCTUNNMPOBAHHOW BOAbI U
0,25 mn 20%-Horo pacteopa TPUXNOPYKCYCHOW KMCNOTbI, Aanee no n. 1.

PacueT pesynbTaTos.

1. Mo pesynbTataMm M3mMepeHuin CTaHAAPTHLIX PACTBOPOB MarHus BblMEPUUBAIOT KanuMBpPOBOYHYIO KPUBYIO.

2. bepyt 0,1; 0,2; 0,3; 0,4; 0,5; 0,75; 1,0 mn paboyero cTaHAAPTHOrO PacTBOpa MarHusl, aHaNU3upyIoT, Kak u
o6pasupl kpoBu. OB6LMI 06beM A0 20 M AOBOASAT BUAUCTUNNNPOBAHHON BOAOMN.

3. Pac4yet npoussogat no opmyne:

Mg (MM/J‘I)Z[M]XO,4II,
v

roe:

a - KONMMYECTBO MarH1s B Mr no KanmopoBOYHON KPUBONA;

V - Konu4yecTso Mn 6e36enkoBoro unbTpaTa KpoBu, B3ATOTO HA aHaNus;
2 - cTeneHb pa3BefeHuns KpoBH;

100 - nepecyet Ha 100 Mn KpOBU.

4. MNpwu v = 0,5 Mn chopmyna pacyeTa crneayoLas:

Mg (MM/n1) =ax164,4 .

Mpumep: nokasaHns OIK coortBetcTByOT 0,002 Mr marHma no kanubpoBovHOM KpuBoh. OTcioga
coaepaHue HeopraHu4eckoro marHusi B kposu 6yaet 0,002 x 164,4 = 0,329 mM/n.

3HAYEHUE. CoaepxaHue HeopraHM4eckoro MarHus B KPOBM 340POBbLIX XXMBOTHbIX MNPEACTaBfEHO B
Tabnuue 2.

CHWKeHne CoaepKaHUsl HEOPraHUYECKOro MarHusi B KpoBu (runomarHuemust) Habnogaercs npu aeduuurte
MarHusl B OpraHuame, nactouLLHON TETaHUM.



MOBLILLEHNE YPOBHSI HEOPraHWYECKOro MarHust B KPOBM (TMnepmarHuemus) GbiBaeT peako, Hanpumep npu
OTPaBMEHNAX COMAMMU MarHusl.

15. ONMPEAENIEHVE COAEPXKAHUA KAITMA N HATPUA B MNMINASME KPOBU

MpuHuun metoga. Mpu cropaHun MeTannoB BO3HUKAET U3NYYEHUE, UHTEHCUBHOCTb KOTOPOro 3aBUCUT OT
KOHLEHTPaUUN SINEMEHTOB, COAEepXaljuxcs B pacTBope. Ha nyTu u3nyyeHus CraBaTcs CBETOMUNBLTPSI,
nponyckaiwLye BOJHY onpeAeneHHon AnuHbl. CBET, npowleawnii Yepes ceeTodunbLTP, NonagaeT Ha CeneHoBbIN
(hOTO3NEMEHT, rae npeobpasyeTcsi B SNeKTPUHECKUin TOK, UBMEPAEMbIN ranbBaHOMETPOM.

Mexay KOHUEHTpauuel BewlecTBa, CoAepKallerocs B UCCnegyeMoM pacTBOpe, WM OTKIIOHEHMEM LuKasnbl
ranbBaHOMEeTpa WMEETCH OnpeaeneHHas CBA3b, KOTOpas YycCTaHaBnuMBaeTCA NYTeM adanu3a CraHAapTHbIX
pacTBOpPOB C COAEp)aHWeM W3BECTHOro KONMWYecTBa Kanus UInu HaTpus Npu OMpeAeneHHOM [aBneHuM rasa u
BO34yXxa.

PeakTuBebl.

1. CTaHaapTHbI pacTBOP HATPUS OCHOBHOW. BepyT 2,5418 r Xnopucroro HaTpus, BbICYLUEHHOIO A0
NMOCTOSIHHOrO Beca npu Temnepatype 105 °C, u pacTBopsioT B 1 n AUCTMINUPOBAHHOW BoAbl. B 1 mn pacteopa
coaepxuTca 1 Mr HaTpus.

2. Paboune ctaHaapTHble pacTBOpbl HaTpus, cogepxawme 15, 20 n 25 mr Hatpua B 1 nutpe. na atoro
Gepyt cooTtBeTcTBEeHHO 1,5; 2,0 1 2,5 MN OCHOBHOrO CTaHAAPTHOrO pacrsopa M AOBOAAT AUCTUIIIMPOBAHHON
BOAOW B MePHbIX Konbax Ha 100 mn 40 METKM.

3. CraHpapTHbIi pacTBOp Kanus OCHOBHOW. Bepyt 1,9069 r Xxnopucroro Kanusi, BbICYLLEHHOMO A0
NMOCTOSAHHOroO Beca npu Temnepatype 105 °C, u pactBopsiloT B 1 n AUCTMNNUPOBaAHHON BOoAbl. B 1 mn pacteopa
cogepxuTca 1 Mr kanus.

4. Pabouve cTaHpapTHble pacTBOpbl kanus, coaepxawme 5; 7,5; 10 u 15 mr kanua B 1 nutpe. [ina atoro
GepyT B MepHble kKonbbl HA 100 mn cooTBeTcTBEHHO 0,5; 0,76; 1,0 M 1,5 MN OCHOBHOrO CTaHA4apTHOrO pacreopa
kanus, 0o6aBnsalT B Kaxkaylo konby A0 15 mMn OCHOBHOro CraHaapTHOro pactsopa Hatpusi (n. 1) u gonuBaloT
ANCTUNIMPOBAHHOW BOAbI JO0 METKU.

O6opyaoBaHue 1 annaparypa.

. MnameHHsbIN hoToMeTp nobo Mapku.

. CywmneHsbIf Wwkad no OCT 16.0.801.397-87.

. Kon6bl mepHble no FTOCT 1770.

. MuneTku rpagynpoBaHHbie HA 1, 2, 5 1 10 mn.

. bropeTka usmeputenoHas Ha 50 mn no FOCT 29251-91.
. MpoBupkn xmmmyeckue.

. PnakoHbl NEHULUNNMHOBbIE.

Matepuan ans nccnefoBaHus.

Matepuanom Ans uccrnegoBaHusi CYXUT Mrasma, nonyyYyeHHas B TeYeHue 4-x yacoB nocrne otbopa npo6
KPOBH.

Xoga onpegeneHuns.

1. Ana onpeaenenus kanust 6epyt 0,5 MN nnasmbl U BHOCAT B NEHWULMITITMHOBLIA hNakoHYMK, 406aBNSIOT M3
GlopeTkn 9,5 MN AUCTUNNUPOBAHHON BOAbI, 3aKPbIBAKOT PE3MHOBOM NPOGKOI M NyTEM NeEpeBEPTbIBAHMS TLLATENBHO
nepemMelumsaiot. PassegeHune cootsetcteyeT 1:20.

2. [lna onpeaeneHus Hatpusa nnasmy Kposu passogsT 1:150, ans yero Gepyt 1 mn pasBegeHHoun 1:20
nnasmol (N. 1), BHOCAT B APYroi ornakoHYMK U NpunueatoT 6,5 Mn ANCTUNNMPOBAHHON BOAbI.

3. MoaroToBka npubopa k paboTe onnucaHa B UHCTPYKUMK, nNpuraraemoi k npubopy.

4. Bo Bpemsa nporpesaHusa npubopa B Mnams ropenky nojarot AUCTUNNIMPOBAHHYIO BOAY U MPU MOMOLUU
KOppEKTOpa yCTaHaBNUBAIOT LUKany ranbBaHOMeTpa Ha "Hynb".

5. B pacnbinutens nogatwT pabouuMe CTaHOapTHble pacTBOPblI HATPUSA, KaXabll HE MeHee ABYX pas, u
3anucbiBatoT nokasaHus npubopa.

6. Kanunnap npombiBalOT AWUCTUINUPOBAHHOW BOAOW W B MNaMs ropenku nojawT uccrnegyemble npodbl
TaKkke He MeHee ABYX pas.

7. Yepes kaxable 5 - 6 npob pacnbiNUTeNb NPOMbIBAIOT AUCTUNNNPOBAHHOM BOAOW A0 TEX NOp, NOKa LiKana
ranbBaHOMeTpa He yCTAHOBUTCA Ha "HyMb", U NOAAIOT B pacnbuinuTenb paboyne craHaapTHble pacTBOPbI HATPUS, B
npegenax KoTopbiX yKnaablBaloTCA Noka3aHus uccnegyembix npoo.

8. Xoa uccneposaHua npo6 nnasmbl KPOBM HA COAEpXaHWE Kanus NPOBOASAT aHANOMMYHO HATPUIO, HO
MCMOSb3YIOTCA paboune pacTBoOpkl kanus B CBETOPUNLTPE Ha Kanun.

~NOoO O WN -



9. B kOHUE nccneaoBaHust KanUNNSAP PacnbinMTENs NPOMbIBAETCA AUCTUNNMPOBAHHOW BOAOW, OTKMIOYMAeTCA
ras, a sateM BO3AyX, BbIKMIO4YaeTca npubop M3 SNeKTpoCeTH, 3akpbliBaloTca auadparma u HOTOINEMEHT U
CHUMAIOTCH CBETOUNLTPLI.

PacueT pe3ynbTaToB.

CoaepxaHue Kanua U HaTpus B Nnas3Me KPOBU PacCUUTLIBAIOT NO KanMOGpPOBOYHBIM KPUBBIM, NOCTPOEHHBLIM
Ha OCHOBaHUM U3MEPEHUI pabounx CTaHAAPTHLIX PAaCTBOPOB C y4ETOM CTeneHu passeaeHus: ana kanua - 1:20,
Ana Harpus - 1:150.

3HAUYEHUE. N3meHeHue ypoBHS HaTpusi U Kanus B KPOBU NPUBOAMUT K HAPYLUEHWUIO KNCAOTHO-LENOYHOro
paBHOBECUS B OPraHU3Me XXMBOTHbIX.

CHWKeHWe HaTpua B Nna3me KPoBu (TMNOHATPMEeMUs) OTMEYaIoT NpU ANUTENbHOM CONEeBOM roNoOAaHNU, YTO
MOXXET NPUBECTM K HapyLLeHUsIM o6MeHa BELLECTB TUNa auuao3a, kerosa, octeancTpodum.

MoBbiLLEHWE Kanusl B Nnasme KpPOBM (runepkanueMust) ycraHaBnmMBaioT nNpyu noeaaHnm 60bLIoro konuyecTesa
CBeXeil MOnojoi Tpaebl B NepBble HeAenu nocne BbiroHa Ha nactouuie, npu nactouwHoN TeTaHuu. Bonblioe
NOCTYNSIEHNE Kanusi C KOPMOM MOXET BbIBOAUTbH HATPUM U3 OpPraHu3mMa.

16. ONMPEAENEHUNE AKTUBHOCTU AT®a3 B TEMOJIM3ATE SPUTPOLUTOB

MpuHuun metoza. MeToh OCHOBaH Ha onpeaeneHun HeopraHudeckoro cboccopa, obpasyiowerocs npu
UHKyGaumMn remonusara apuTpouutoB ¢ ATd. AkTMBHOCTL oOwen (Mg'?, N, K')-AT®ass onpeaensietcs B

NpUCYTCTBMN MoHOB Mg'” | N* | K*. AKTUBHOCTL Mg'>-AT®ass - TONbKO C MOHaMu MarHus; N, K™ -AT®assr - no

pasHuLe Mexay obLLei aKTMBHOCTLIO U aKTUBHOCTLIO Mg'”-AT®assr . OAHOBPEMEHHO C onpeaeneHnem ATdasHoi

aKTMBHOCTU PEKOMEHAYETCH ONpeAensTb coaepXaHue remornobmHa B remonu3arax apuTpoLmToB. STO CBA3AHO C
TEM, UTO reMOrfo0OuH SIBNSIeTCA OCHOBHLIM G€nKOM remonusara 3puTpoLMTOB, a Takke obpasyeT koMmnnekc ¢ AT
n Apyrumu Hykneotugamu. AT®asHas akTUBHOCTb CBSI3aHA C KONUYECTBOM 3PUTPOLIMTOB, NOITOMY HEOOXOAUMO
onpeaenaTtb ux obwmii 06bem (remaTokpuT) UNKU KOSIMYECTBO SPUTPOLIUTOB.

Xoa onpeaeneHus.

1. FenapuHU3npOBaHHYIO KPOBb LIEHTPUGYrMpyloT npu 4000 06./MuH. 10 MUH. IpUTPOUUTLI OTAENSAIOT OT
naasmbl U FeMOSIM3UPYIOT OXNAXKAEHHON BUAUCTMNNUPOBAHHON BOAON 1:4.

2. B Tabnuue npuBegeHbl COCTaB MHKYOAUMOHHOW Cpeabl U MPOTOKON NPOBEAEHUA UCCNEeaOBaHUS.

MakcumarnbHas akTuBHOCTb 06Lwen Mg™?, N, K'-AT®as3s1 BbisiBnsieTcs npu 5 MkM AT® B pacteope.

Tabnuuya
COCTAB MHKYBALIMOHHOW CPEAbLI U XO4 ONMPELENEHUA
AKTUBHOCTU AT®as
KoMIIoHeHT MHKYOalLMOHHON CpenEl + + + +
Bes Na u K c Na um K

KOHTPOJIb | ONEIT [ KOHTPOJIb | OIIBIT

B MI
0,1 M Tpuc-6ydep, pH 7,6 1,5 1,5 11,0 1,0
0,006 M p-p MgCl 0,25 0,25|- -
2
0,006 M p-p MgCl ; - - 0,75 0,75
2

0,1 M p-p NaCl;
0,02 M p-p KC1

20 MM p-p AT® (AT®-Na ) - 0,25~ 0,25



T'eMoM3aT SPUTPOLUTOB 1,0 1,0 |1,0 1,0

UnkyBaumusa npu 37 °C, 1 uac

30%-HelT p~p CCl COOH 0,5 0,5 |0,5 0,5
3

20 MM p-p AT® (ATO-Na ) 0,25 - 0,25 -
2

3. Mocne wHkybaumm GenkoBbIi 0CaAOK OTAENAT (UNLTPOBAHWEM UNU UeHTpudyrupoBaHuem. Ons
onpeaeneHun HeopraHuyeckoro coccopa Gepytr 0,4 mn cdunbtpata, 1,5 mn BaHagaT-monubaaTHOW CMeECU K
J0BOASAT 0B6bEM MAKOCTM B mpobupkax Ao 4 mn GugucTunnupoBaHHOW BOAOW, 3aTeM npunusawt 0,5 mn
BOCCTaAHOBUTENSI U AOBOAST 06beM A0 5 mn BaHagaT-monubaaTHon cMechbio. Coaepmmoe npobupok TAaTenbHO
nepeMeLunBatoT. Ons pasBuUTUSA OKpacku npobbl OCTaBMAIOT CTOATb HA 30 MUH. MPUM KOMHATHOW Temneparype.
Takum >xe obpasom obpabaTbiBaloT cTaHaapT (KH2P04) , cogepkawyuii 10 mkr cpocdopa.

4. OnpeaensitoT ONTUYMECKYID MINOTHOCTb OMbITHbIX M KOHTPONbHbLIX MPOO NPOTUB CMECM PEAKTUBOB Ha
docaop, npu 2=735 um , kioBeta 10 MM (Ha oToanekTpokonopumeTpe cesetopunstp N 9, kioseta 5 Mm).

Pacuet pesynbTaTos.
Pacuyet aktuBHoCcTU AT®Pa3s npoBogaT no oopmMyre:

10x(E, —E)x2,5x5x4,5
- = )

cr

A

roe:
A - akTUBHOCTb ATdasbl, B MKI HeopraHu4eckoro ¢gocgopa (cDH) Ha 1 mn spuTpoumToB 3a 1 yac;

10 - KOHUEeHTpauusa cTaHgapTHOro pacteopa docdopa, MKr;

E_ - onTuyeckas nnoTHOCTb OMbITHON NPOGbI;

E_ - onTu4eckas nnoTHOCTb KOHTPOMbHOW| NpooGbi;

E_ - onTuyeckas NnoTHOCTb CTaHAAPTHOrO pacTeopa;

5 - pasBegeHue remonu3ara;

2,5 - ana onpeaenexunsa 6panu 0,4 mn dunbtpata (ao 1 mn = 0,4 x 2,5);

4,5 - 06bem nHkybaLmoHHol npobbl (pa3seaeHne npu MHKyGauum).

AT®asHas aKTMUBHOCTb MOXET BblpaxaTbcs B MKr @, Ha 1 mn apuTpoumuToB 3a 1 yac unu Mkr @, Ha 1 1

remornouHa sapuTpoLMTOB/YAC.

17. ONMPEQEJIEHVE AKTUBHOCTMU LLEENIOYHOW ©¢OCHATA3bI
B CbIBOPOTKE KPOBU

MpuHuun metoga. Mog aevictBueM ¢epMeHTa, NPUCYTCTBYIOLLETO B CbIBOPOTKE KPOBM, - LLENOYHON
dochatasbl  (K.9.3.1.3.1) npoucxoaut ruaponus B-riuuepodocdara € 0CBOGOXKIEHMEM HEOPraHMYECKOrO
doccopa. AKTMBHOCTb (hepMeHTa NponopLUoHasbHa KONMYECTBY BbiAENMBLUErocs HeopraHnyeckoro dpocdopa.

PeakTuBbl.

1. Habop "®ocdop”.

2. B-rmanepodocarasii Oydpep pH = 9,0. 2,5 r B-rmuepodocdara HATPUA n 2,12 r MeanHaNa pacTBopAIOT B
MepHoi konbe Ha 500 mn. Cybcrtpar pasnuBalor BO (pnakoHbl Mo 50 MM M XPaHAT 3aMOPOXEHHbIM (roAeH B
TeyeHune 1 - 1,5 mecsues).

OGopyaoBaHue u annaparypa.

1. CnekTpodoTOMETP.

2. YnbTparepmocrar.



. UeHtpudpyra.

. Becbl aHanutudeckne no FOCT 24104-2001.

. Becbl TexHuueckue.

. pH-meTp.

. CekyHAOMEp.

. XonoaunbHuk 6biTosor no FOCT 16317.

. Mpo6upkn LEHTPUDYKHBIE.

10. Mpo6upku RNOPUHCKOrO.

11. lWratue ana npoGupok.

12. YHununetkn Ha 200, 500 n 1000 MKN 1 HAKOHEYHUKU K HUM.
13. ®nakoHbl Ha 50, 500 1 1000 mn.

14. MepHble konbbl Ha 250, 500 1 1000 mn no FTOCT 1770.
MaTepuan anga uccneaoBaHus.

MaTepuanom ana uccrnegoBaHus CNyXMT CbIBOPOTKA KpoBKU 6e3 cnegoB remonusa.
Xop onpeaeneHus.

MocTtaHoBKa peakuuu:

©O©OoO~NO O W

N PeaKTUBEL lpoBa 1|IIpoba 2|CraHmapT|KoHTposb
n/n

1. [Bera-rumuepodpocdar 0,5 0,5 0,5 0,5

2. |CeBOpOTKa 0,1 - -

3. |CranmapT, 5 MM/xa - - 0,1

4. |Boma - - - 0,1

Uepes 60 MMHYT nocijie umHKy®Saumm npu 37 °C

5. |10%-mem1 p-p TXV 0,5 0,5 0,5 0,5

B ueHTpudyxHble Npobupku BHOCAT B-rimiepodocdatueii Oyep, nporpesaloT B ynbTpatepmocrare ao 37

°C (10 MMHYT) K 3anyckaloT PEPMEHTATUBHYIO peakuuto, AoGaBnsis B NpobupKy C onbiTHOW npo6ow 0,1 mn
CbIBOPOTKM KpoBU. NHKYOMPYIOT TOYHO 60 MuHYT npu 37 °C. M0 UCTEYEeHUU YKA3aHHOr0 BPEMEHU B OMbITHbLIE
npobupkn gobaenaoTt 0,5 mn 10%-HOro pacteopa TPUXIOPYKCYCHOW KucnoTel (TXY). MNMepemewumBatoT, oxnaxaator
noa cTpyer BOAONPOBOAHOW BOAbI U LeHTpudyrupytot 10 muHyt npu 3000 06./mMuH. B npoby N 2 no okoH4YaHuu
uHkyb6aumm cybctpata o0aBnsAloT CbIBOPOTKY M cpasy xe TXY.

B KOHTPOMbHYKO M CTaHAApPTHYKO MPoObl BHOCAT PEaKkTUBbI NO 3aBEPLUEHUWN MHKYDaLUu COrmacHoO NpOMUCH.
3aTem onpeaensalT KOHUEHTpaLUMo HeopraHnyeckoro ghoccopa B npobax.

OnpeaeneHune HeopraHmveckoro ¢poccpopa:

N PeaKTHBH IpoBa 1|Ipoba 2|CrannmapT|KoHTposb
n/mn

1. |CyneprHaTaHT 0,5 0,5 0,5 0,5

2. |BaHamaT-MONMOOaTHHII PeaKTUB 0,5 0,5 0,5 0,5

MepemelwumnBaloT 1 Yepes 2 Yaca 3MepSAOT ONTUYECKYIO NSIOTHOCTL NPU 436 HM NPOTUB KOHTPONS.
PacuyeT pesynbTaToB.
KoHueHTpaumio Heopranudeckoro chocdopa B npobax paccyuteiBaloT no opmyIe:

Con:& x5,
E

[



C,, - KOHUeHTpaLua HeopraHuieckoro docgopa, mM/n;
E_ - 3KCTUHKLUA ONbITHOW NpoObI;
E_, - 9KCTUHKLMA CTaHAAPTHOW NPOObI.

AKTMBHOCTb (DEPMEHTA pacCCYMTLIBAIOT NO Pa3HOCTU MEXAY KOHUEHTpauusMu HeopraHudeckoro dyoccpopa B
napannenbHbiX Npo6ax npu MHKybGaLmK CbIBOPOTKU M 6e3 Hee U BbipaxatoT B MMonb/n x vac.

SHAYEHUE. TloBbilleHUne akTUBHOCTM HAOMIOAAT NPU NOBLILEHHOM MeTabonuame B KOCTHOM TKaHW,
3aboneBaHun NOYEK, KOCTEW, MEYEHU; MOHWKEHUE - NPU TUMNOTUPEO3E, BLIPAKEHHOW AHEMUM, HAKONNEHWUM
paanoakTUBHLIX BELLECTB B KOCTSIX.

18. ONPEAENEHNE AKTUBHOCTU ACMAPTAT-
N ATAHUHAMWHOTPAHC®EPASbI B CbIBOPOTKE KPOBU

MpuHumMn metoaa. B pesynbTate nepeamMHMpPOBAHMA, nNpoucxoasawero noa aencrsmem ACAT u AnAT,
obpa3yeTca 2-0KCOrnyTapoBasi U MMPOBUHOTPAAHAA KUCMOTLI. 2-0KCOrNlyTapoBas Kucnora cnocobHa B npouecce
depMeHTaTUBHON  peakuuMn MpeBpawaTbCsi B NUPOBUHOIPAAHyd kucnoty. [pu  pgoGasnenun 2,4-
AUHUTPOdEHUNITMAPA3nHA B LLENOYHON cpee o0pa3syeTcsl OKPALLEHHbI r’MapasoH NUPOBUHOTPAAHON KUCHOTHI,
MHTEHCUBHOCTb OKPaCKuW KOTOPOro NponopLMOHanbHa Konu4ecTey 06pa3oBaBLUECsa NUPOBUHOTPAAHOW KMCMOTbI.

18.1. OnpeaeneHne akTUBHOCTM acnapTaTtaMUHOTpaHcdepasbl

Peaktusbl.
1. 0,1 monb pacteop ¢ocdarHoro 6ydepa, pH = 7,4 (17,4 r Na,HPO,x2H,0 #0BOAAT AUCTUNNMPOBAHHOM

Bogon no 1000 mm, 13,6 r KH,PO, posoaar ao 1 n auctunnuposaHHoi sogoi. Cmewwmsator 840 mn 0,1 monb

pactsopa Na,HPO, n 160 mn 0,1 monb pacteopa KH,PO,). Benuunny pH 6ycdepa gosoasaT Ao 7,4 ¢ noMOLLbIO
pH-meTpa.

2. Cyb6ecTtpaTtHbii  pacTBOp Ans  ONpeAeneHusl akTUBHOCTM acnapratammHoTpaHcdepasbl: 29,2 Mr
o-ketorayrapoBoit W 2,66 r DL-acnaparmHoBow kucnoT pacrteopsior B 1 H pactBope NaOH. Egkui Hatp

npuBaBnsAT OCTOPOXKHO, A0 nonyyeHus pH = 7,4. O6vem gosoaaT Ao 100 mn doccarHbim Bydepom.
3.1 H pactBop NaOH. 4 r NaOH pacrteopstoT B 100 Mn AUCTUNNMPOBAHHOW BOABI.
4. Pacteop 2,4-guHutpodeHunrugpasuda. 1,8 mr 2,4-auHutpodeHunruapasmHa pacTsopsiiot B 1 H pactesope
COnsAHON kucnoTel. JoBoaaT o6bem Ao 100 mn.
5. 0,4 H pactBop NaOH. 16 r NaOH pactsopsitot B 1000 M AUCTUNNUPOBAHHO BOAbI.
6. CTaHaapTHbIN pacTBOP NUPOBUHOIPAAHOKUCIIONO HATPUS ANA NPUroToBNEHUs KANMOPOBOYHOIO pacTeopa
(11 Mr kpucTannuyeckoro nupysata HaTpus pacTsopstoT B 100 M AMCTUNNUPOBAHHOW BOAbI. 1 Mm pacTeopa
coaepuT 110 MKr nupyeaTa HaTpus, 4To cooTBeTCTBYET 88 MKr Unu 1 MKMonb NUPOBUHOTPAAHON KUCNOTHI).
O6GopyaoeaHue u annapartypa.
. CnekTpocoToMeTp.
. Becbl aHanutuyeckue no FOCT 24104-2001.
. YneTpaTepmocTar.
. CekyHaomep.
. pH-meTp.
. XonoaunbHuk 6eiToBow no FTOCT 16317.
. Mpo6upku PnopuHckoro.
. JosaTop no NOCT 1770.
. KonBbl mepHble Ha 100, 500, 1000 mn no FOCT 1770.
10. YHununeTku Ha 50, 100, 250, 500 mMkn 1 HAKOHEYHUKWN K HUM.
11. ®nakonbl Ha 100, 500, 1000 mn.
12. Wratue ans npobupok.
13. Bymara cpunbtposansHaa no FOCT 12026.
Martepuan gns uccnegoBaHus.
MaTtepuanom gns uccnesoBaHus CNyXuT CbIBOPOTKA KpoBM 6e3 Cnejos remonusa.
Xopa onpeaenexus.

OQOoO~NOOPAOWN-—-



N PeakTMBH B MII OnulT |CraHmapT |KoHTpoJb
n/n

1. CybcrpaT AcCAT 0,25 10,25 0,25
TepMOCTaTHMPYIOT 3 — 5 MMHYT HOpu TemnepaType 37 °C

2. CelBOpOTKa Bes IeMosmsa 0,05 |- -

3. CTaHDapTHEM pPacTBOP - - 0,05

UHky6BupyioT 60 MuH. npu Temnepatype 37 °C

4. |2,4-mHoT 0,25 |0,25 0,25

5. CEIBOPOTKA - 0,05 -

BeimepxmpakT 20 MMHYT NPpM KOMHATHOM TeMIepaType

6. 0,4 B pacTteop NaOH

TwaTtenbHO nepemelmBaloT M OCTaBNANT ANA pasBuTUS OKpackm Ha 10 MUHYT nNpu  KOMHAaTHOW
Temnepatype. OnpeaenstoT ONTUYECKYIO NIIOTHOCTb NPKU AnMHe BOMHbI 530 HM (3eneHbin CBETOUNLTP) B KIOBETE
C TONWMHOW ¢noA 1 CM MPOTUB KOHTPONbHOW (XONOCTON) MPOObl, KOTOPYIO CTABAT TakK Xe, KaK OMbITHYI, HO
CbIBOPOTKY A00aBNAOT Nocrne UHKybaumm.

PacueT pe3ynbTaTos.

PacueT akTMBHOCTM (pepMeHTa B CbIBOPOTKE KPOBM MPOM3BOAAT MO KanuBpOBOYHOW KpuBOW. W3
KanuBpoBOYHOrO pacTBopa roTOBAT paj pasBeAeHUid, Kak ykasaHo B Tabnuue.

Tabnuuya

N Kanmub. p-p, M1 Boma, M Iupyeart AKTMBHOCTL, HMOJIb/C X J

n/n

MKT' MKMOJIb

1 0,05 0,55 4,4 0,05 139

2 0,1 0,5 8,8 0,1 278

3 0,15 0,45 13,2 0,15 417

4 0,2 0,4 17,6 0,2 556

5 0,25 0,35 22,0 0,25 695

KanuGposoyHble npobbl CTABAT TaK e, KaK OMbITHbIE, HO BMECTO CbIBOPOTKM A00aBNAOT pasBeAeHHbIe
KanubpoBO4YHbIE pacTBOPbl. WM3MepSAlT npoTMB  KOHTPONLHOW  (XOMOCTOW) npobbl, B KOTOPYH BMECTO
KannbpoBOYHbIX pacTBOPOB A0BaBNAOT BOAY. KannbGpoBoyHas kKpuBas NnUHENHa 40 BENUYMHLI 9KCTUHKLUUK 0,3.

18.2. OnpepenexHne akTMBHOCTM anaHMHaMUHOTpaHcdepasbl
B CbIBOPOTKE KPOBU

PeakTtusbl.

1. 0,1 monb/n pacteop doccpaTtHoro 6ydpepa, pH = 7,4 (14,2 r Na,HPO,*x2H,O [0BOAAT AUCTUNNNPOBAHHON
sBogon Ao 1000 mn, 13,6 r KH,PO, gosoasaT Ao 1 n AMCTUNNUPOBAHHON BOAOW, cmelwumBatoT 840 mn 0,1 mons/n
pactsopa Na,HPO, u 160 mn 0,1 mone/n pacteopa KH,PO, , Benuuuny pH Bydepa aosoaar noa koHtponem pH-
MeTpa).

2. Cyb6cTpaTHbIi  pacTBOp AnA  OMpeAeneHns akTUBHOCTM  anaHWHamuHOTpaHcdepasbl: 29,2 Mr
O-KeTOTIyTapoBoit KMcroTbl U 1,78 r DL-anaHuHa pacTteopsaioT B dhocaTtHom Bydepe, AoBOAAT wenoybio Ao pH

7,4 n 06bem go 100 mn.



3. PactBop 24-guHutpodpeHunrugpasuHa. 19,8 mr 2,4-gauHutpodeHunrugpasmHa pacteopsor B 1 H
pacTBope CONsIHOW KUCNOThI, A0BOAAT 06beM kucnotow o 100 mn.

4. 0,4 H pactBop NaOH.

5. CtaHaapTHbli pacTBOp nupyBaTa HaTpus. [ns npurotoBneHusa kanubpoBo4yHOro pacrteopa 11 wr
KpUCTannmMyeckoro nupyeara Hatpusa pactBopsaloT B 100 Mn AMCTUNNMPOBaHHOW BOALI. 1 MN pacTBopa COAEPXMT
110 MKr nupyBarta HaTpus, YTo cooTBeTCTBYET 88 MKr unu 1 MKMonb NMPOBUHOTPAAHOM KUCMOTbI.

O6GopyaoBaHue 1 annaparypa.

. CnekTpodoTOoMETp.

. Becbl aHanutudeckmne no FOCT 24104-2001.

. YnbTparepmocrar.

. CekyHaOMEp.

. pH-meTp.

. MpoBupku dropuHcKoro.

. Kon6bl mepHble Ha 1 i, 100 mn, 500 mn no FTOCT 1770.

. Josatop no TOCT 1770.

. YHununetku Ha 500, 100, 50, 250 MKN 1 HAKOHEYHUKMN K HUM.
10. ®nakoHbl Ha 100, 500, 1000 mn.

11. Wratue ans npoGupok.

12. XonoaunbHuk 6biToBow no FOCT 16317.

13. bymara dpuneTpoBanbHasa no NOCT 12026.

MaTepuan ans uccrneioBaHus.

Martepuanom ans uccneagoBaHus CnyXuT CbIBOPOTKA KpOBK, cBOBOAHASA OT remMonuaa.
Xop onpepeneHus.

OO~NOOTRA~WN-—=

N PeakTuBH, MI OnuT |CraHpmapT |KoHTpoJsib
n/n

1. CybcTpaT ANAT 0,25 0,25 0,25
TepMocTaTupyT 3 - 5 MMHYT Opu TeMmnepaType 37 °C

2. CelBOpOTKa 0Bes reMosmsa 0,05 |- -

3. CTaHIDapTHHEM pacTBOP - - 0,05

UHkyGupylor 60 MMH. mOpu TemnepaType 37 °C

4. 2,4-1HOT 0,25 0,25 0,25

5. CEIBOPOTKA - 0,05 -

BeimepxubalT 20 MMHYT INPpM KOMHATHOM TeMIepaType

6. 0,4 B pacTeop NaOH |2,5 |2,5 2,5

TwartenbHO nepemewmBaloT M OCTaBMAAT ANA pasBuTUS okpackmn Ha 10 MUHYT npu KOMHAaTHOW
Temnepartype. OnpeaensoT ONTUYECKYIO NAOTHOCTL NPK AfMHE BONHbI 530 HM (3eneHblil CBETOUNLTP) B KIOBETE
C TONWMHOM cnoa 1 CM MPOTUB KOHTPONLHOM (XONOCTOM) NpOObl, KOTOPYK CTaBAT TaK Xe, Kak OMNbITHYH, HO
CbIBOPOTKY 400aBnsA0T Nocne uHkydaumm.

Pac4yeT pe3ynbTaToB.

PacuyeT akTMBHOCTM (hepMEHTA B CbIBOPOTKE KPOBKM MPOM3BOAAT NO KanMbpOBOYHOM KpWBOW. [oCTpoeHue
kanuBpoBoYHOTO rpadmka: U3 kanMbPOBOYHOIO PACTBOPA rOTOBAT PSS Pa3BEAEHUN, KaK ykazaHo B Tabnuue.

Tabnuua

N [Kamu6. p-p, Mia| Boma, mx Impyeart AKTMBHOCTB, HMOJIb/C X J
n/mn

MKI MKMOJIb



1. |o,05 0,55 4,4 0,05 278
2. |o,1 0,5 8,8 0,1 556
3. |o,15 0,45 13,2 0,15 834
4. |o,2 0,4 17,6 0,2 1112
5. |0,25 0,35 22,0 0,25 1390

KanuGpoBoyHble Npobbl CTABAT TaK e, Kak OMbITHbIE, HO BMECTO CbIBOPOTKM A00aBNAOT pasBeaeHHbIe
KannbpoBOYHbIE pacTBOpbl. M3MepsalT NpPOTMB  KOHTPOSMbHOM  (XONOCTOW) npobbl, B KOTOPYH BMECTO
KannOpoBOYHbIX paCTBOPOB A0BaBNAOT BOAY. KanuGpoBoYHas kKpUBas NUHENHa 40 BENUYMHBI 3KCTUHKLUMK 0,3.

3HAYEHME. Onpeaenexune aKTUBHOCTHU anaHuHaMmHoTpaHcdepassl (AnAT) n
acnaprtataMmmHoTpaHcdepasbl (ACAT) no3BonseT AMarHOCTUPOBATL renatonatuio U mMuonatuid. OYeHb BbICOKOE
3HayeHne AnAT ykasbiBaeT Ha HEKPO3 MEYEHOYHbIX KNeToK 6ol 3TUOMOrMu, OOLLUMPHYIO TpaBMy, MUO3WT,
muokapaut. [pu rematute pesko MOBbLILWAETCA akTMBHOCTb AnRAT, TOorga Kak mnopaxeHue Muokapaa
COMpPOBOXAAaeTCA NPEUMYLLIECTBEHHO BO3pacTaHMeM akTUBHOCTU ACAT.

19. ONPEAENEHME LWWENOYHOIO PESEPBA MNA3Mbl KPOBU

MpuHuMn meToaa. B 0gHOM NONOBUHE CABOEHHOM KOMObI Nnasma KpoBu obpabaTbiBaeTcs CepHOM KUCNOTON,
Onarogapsa 4emy BblAENSETCA YIMEKUCnbIA a3, Haxogdwmncsa B coctaBe OukapboHaToB. BblaenusLumiics
YIMEeKUCbIA ra3 nornoLaeTcs pacTBOPOM €4KOr0 HaTpa, KOTOPbIN HAXOAUTCS B APYroi NONoBUHe KOnobl. N36bITOK

e0KOTO HaTpa, He BOLUEJLLEro B Peakuuio G YIMEeKUCTbIM rasoM, W MONoBUHY HaTpusi yrnekucnoro (Na,CO,),

obpasosasLueroca B npouecce nornoweHnss CO,, OTTUTPOBLIBAIOT PACTBOPOM CEPHOI KMCNOThI. 1o konuyecTBy
CBA3QHHOTO €AKOr0 HaTpa Onpefensior KOMUYECTBO BbIAENEHHOr0 M3 Mna3Mbl YINEKUCrIoro rasa, KoTopoe
SKBUBANIEHTHO coZlepXKaHnio BukapboHaTos (NaHCO, ).

PeakTusbl.

1. 0,1 H pacTBOp CepHON KUCMOTbI (U3 pukcaHana).

2. 0,02 H pacTBOp CepHOW KMcnoThl. FotoBuTca U3 0,1 H pacTBOpa CEPHON KUCMOTbI B A€Hb UCCNEAOBAHUS.

3. 0,1 H pacTBOp €4Koro Hatpa.

4. 0,02 H pacTtBOp eakoro Hatpa B OyTbinu, 3alUMLIEHHOW OT AOCTyna BO3AyXa W COEAMHEHHOW C
MUKPOOIOPETKOW Ha 5 mn.

5. 5%-HblIVi pacTBOP CEPHON KMCMOTbl. BepyT 2,7 MN KOHUEHTPUPOBAHHOW CEPHOW KUCNOThI U 4o6aBnsaoT 95
MIT AUCTUNNMPOBAHHOW BOAbI.

6. 1%-HbIVi CIMPTOBON pacTBOP (peHondTaneunHa.

7. BazenuHosoe macro no NOCT 3164.

8. 1%-HbIn pacTBOp renapuHa.

OGopyaoBaHue 1 annapaTtypa.
. COBOEHHbIE KONBbl C PE3MHOBbLIMKU NPOBKaMK.
. MukpoGiopeTku Ha 2 u 5 mn.
. LLitaTuBbl yHMBEpCarbHbIE.
.Munetkn Ha 1, 2, 5 mn.
. ByTbInb ¢ TyGycom.
. LlenTpnudy>kHble npobupkn u3 TONCTOro crekna.
. LlenTpudyra.
. Kon6bl MmepHble Ha 100 u 1000 mn no FOCT 1770.

MaTepuan Ans uccrneioBaHus.

MaTepvanom ana wuccneaoBaHWs CRY>UT nna3ma KpPoBWM, MNONYYEHHAss B YCMOBMAX, MaKCUMarbHO
UCKIIOYaoLLMX A0CTYN BO3AyXa B npoby.

Xop onpeaeneHus.

1. B yuctble cyxue ueHTpudykHble npobupkn BHocaT 0,5 - 1,0 mn BasenuHoBoro macna, 2 - 3 kannu 1%-
HOro pacTsopa renapuHa u 3akpbiBatoT npobkamu, HyMepyioT.

2. B noArotoBneHHyo npobupky 6epyT KPOBb, OCTOPOXHO NEPEMELLUBAIOT U CTaBAT B NPOXMagHOE MECTO
(TepMocC CO NbAOM).

3. B naGopatopumn KpoBb LEHTPUAYIMPYIOT B TOW >ke npobupke nojd Cnoem BasenmHoBOro macna (npobupku

O~NOOTHAWN-=



oTKpbIBatoT) npu 2500 - 3000 06./MUH. B Te4eHne 20 MUHYT.

4. B 0aHy NOSIOBMHY CABOEHHOI K0sBbl HanusatoT 2 Mn 0,02 H pacTBopa e4Koro HaTpa, 3akpbiBaloT NPoOKon,
B ApPYryl0 nonosuHy kon6bl - 0,5 Mn nnasmbl KpoBu M 1 Mn 5%-HOro pacrtsopa CEpHOW KUCMOTbl M ObICTPO
3aKpbIBalOT ee npobkoi. AHanu3bl NpoBOAAT cepuitHo. CHavyana BO BCe KOnObl BHOCAT U3 BGlopeTok Ha 5 mn
pacTBOp €4KOro HaTpa, 3aTeM BHOCAT Nfia3My U PacTBOP CEPHON KUCMOThI, KaXAbIA pa3 noovyepesHO OTKPbIBas UX.

5. MpoBepAIOT, XOPOLLO NU 3aKPbITbl KOMNObI, OCTOPOXHO NepeMeLLMBaloT (BPALLATENbHbIMU ABUKEHUAMM)
nnasMy KPOBW C KWUCMOTOI U OCTaBMSOT CTOATb B TE€YEHUE 4-X 4acoB (MOXHO M Bonblue, 0ObIMHO Ha HOYb). B
KOHTpone (He meHee 4-x Konb) BMECTO Mna3mbl BHOCAT AUCTUINWPOBAHHYIO BOAY. [epemMelunBaHne nnasmsl ¢
KUCMOTON NPOBOAAT HE MeHee 3-x pas.

6. Yepes yeTbipe yaca (unu yTpoM CreayloLero AHA) NPUCTYNaloT K TUTPOBaHM. [na aToro noovepeaHo
OTKPbIBAKOT MONOBUHY KONG, rae HaxoAWTCA pPacTBOP €4KOro Hatpa, BHocAT 2 kannu 1%-Horo pacTtsopa
deHondTanemHa u TUTPYIOT M3 MukpoOopeTkn Ha 2 mn 0,02 H pacTBOpPOM CEpHOW KWCMOTbl A0 MOMHOro
obecuLBeynBaHuA pacTeopa.

PacuyeT pesynbTaTos.

1. Mo pasHuue TUTPOBaHMSA B KOHTPOSbHbIX U OMbITHBIX 0Bpa3suax ycraHaBnmBaloT konuyectso mn 0,02 H
pacTBopa eAKoro HaTpa, CBA3aHHOIO C YrNeKUCbIM ra3oM, BbITECHEHHbIM U3 BUKap6GoHaTOB Nnasmbl.

2. Pacyet BeayT no copmyne:

V.-V
X06.%C0, ==-—2x0,448x100,

m

roe:

V., - konuyectso 0,02 H pacTBOpa CEepHOI KUCNOTbI B MM, NOWEALIEro Ha TUTPOBAHWE KOHTPONLHOMO
obpasua;

V.. - konuyectso 0,02 H pacTBOpa CEPHOW KUCMOTbl B MA, NOLUEALIET0 HA TUTPOBAHUE WCCREAYeMOoro
obpasua;

V.-V, - konuyectso 0,02 H pacTBopa eAKoro HaTpa B M1, cBsidaHHoro ¢ CO, ;
V. - KONINYECTBO NNas3mMbl KPOBKU B M1 (B METOAMUKE NPUHATO paBHbIM 0,5 mn);
0,448 - koachcpmumeHnT nepecyera 0,02 H pacTsopa eakoro HaTpa Ha CO, B YCNOBUAX AaHHON peakuuu;

100 - koadbdpuumeHT ANa nepesoa pesynbTaTtoB aHanusa Ha 100 Mn nnasmbl KPOBK.
3. Pasnuuy konuuectsa (Mn) 0,02 H pacTBOpa CEPHOI KUCMNOTbI, NOLIEALLEr0 HA TUTPOBAHUE KOHTPOSBHOIO M
OnbITHOro 06pasua, YMHOXAOT Ha K03hdULMEHT 89,6 U MONy4aloT KOHEYHbI pe3ynbTaT B 06.% CO,.

S3HAYEHUE. HopmanbHble BenuuuHbl LWENOYHOro pesepBa MNna3mbl KPOBU XKMBOTHLIX NPEeACTaBnEHbl B
Tabnuue 2.

20. ONPEAENIEHNE COOEP>KAHUA BUTAMUHA A U KAPOTUHA
B CbIBOPOTKE (MNASME) KPOBU

MpuHuun metopa. MeToa OCHOBAH HAa LLENOYHOM TMAPONM3e U IKCTPaKUUKW BUTAMMHA A M KapoTUHA U3
CblIBOPOTKM  (MnasMbl)  KPOBM  MNpWM  MOMOLWM  MamnoneTydux  pacTsopuTenen U nocneayiouem
cNekTpodPOTOMETPMHECKOM N3MEPEHUMN MOTNOLLEHUSA CBETA paCTBOPOM NpU ANWHE BOJHbI 328 HM And BUTamuHa A
1 460 HM ANa KapOTUHA.

PeakTtuBbl.

1. 96%-Hblii 3TUNOBbLIN CAUPT.

2. 11 1 pactBOp eakoro kanua: 617,21 r eakoro kanua 4OBOASAT AUCTUINNIMPOBAHHOM BOAOW B konbe Ao 1 n.

3. 1 H pacrBop enkoro kanusi, no6asutb 10 06beMOB 3TUNOBOro cnupra. PacTBOp roToBAT B JE€Hb
npoBeAEHNUS aHANMU30B.

4. Kcunon-okraHosast cmech (1:1). F0TOBAT B AeHb NpoBeAEHUS aHANU30B.

O6opyaoBaHue u annapaTypa.

1. CnekrpocpotomeTp Tuna CP-16, CP-26, CH-46 u ap.

2. MNpo6upku u3s crekna "Mupekc" ¢ npuwnudosaHHbIMK NpoGkamu.

3. LleHTpudyxHble Npobupku.

4. NuneTku rpagyMpoBaHHble Ha 1, 5, 10 mn.

5. BogsiHast 6aHa.



6. YneTpadmonerosas namna MNPK-4.

7. BEHTUNATOP HACTONMbHbIN.

8. LleHTpudyra.

9. MepHble unnuHapbl Ha 250 mn no MOCT 1770.

10. CteknsiHHble nanoyku. MaTepuan Ans uccnegoBaHus.

MaTepranom ana uccnegoBaHus CAyXuT CbIBOPOTKA UMK Mra3ma KpoBMW.

Xoga onpeaeneHus.

1. B ueHTpudyxHble npobupku HabupaioT 1 mn CbIBOPOTKM (NNasmbl) KPOBU WM A00ABRAIOT Takoe e
KONMYecTBO 1 H CMMPTOBOrO pacTBOpa €AKOoro Kanusi.

2. MNepemeLunBaloOT CTEKIISTHHON Nano4vkoi 40 0Opa3oBaHUsi OAHOPOAHON CMECU U CTaBAT ANA MMApPONM3a Ha
BOASHYI0 6aHio npu Temnepartype 60 °C Ha 20 MUHYT.

3. Mpoby oxnaxgalT B BOAE CO NMbAOM B TeyeHue 5 - 10 MuHYT u 0o6aBnsalT 3 M KCUNON-OKTAHOBOM
CMecCH.

4. MpoBupKy CO CMECbIO CUIbHO BCTPSAXMBAIOT U AAIOT NOCTOATb, NOCAE YEro UEHTPUMYrMpyloT 5 MUHYT npu
1500 06./MUH.

5. HapgocagoyHylo >XMAKOCTb MEPEHOCAT MUMETKO B KBapuUEBYIO KIOBETY U ONpeaesisiioT ONMTUYECKYIo
NAOTHOCTb MNPWU ASNTMHE BOJHbI 460 HM (MakCMMyM MOTMOLLEHUS KapoTUHa).

6. Ins onpegeneHuss BUTaMuMHa A M3MEepSIIOT ONMTUYECKYIO MNOTHOCTL NPoObl Npu AnuHE BOMHLI 328 HM A0
obnyyenus (E,).

7. MpoB6kl o6nyyatoT namnoi NPK-4 B 3akpbITbix NPOBUPKAxX U3 CTEKNA, NPONYCKAIOWEro ynbTpadmoneTosblie

nyyun, Hanpumep crtekna "Tupekc”, Ha pacctosiHum 15 - 20 cm B TeyeHue yaca. OxnaxaalT C NOMOLLbIO
HaCTOJIbHOIo BEHTUNATOpPA.

8. M3ameps1oT onTryecKyto NNoTHOCTbL Npob nocne obnyveHns npu gnuHe BonHbl 328 M (E,) .
PacuyeT pe3ynbTaTos.

Buramun 4, MM/ = (E, — F,) x3x22,238
Kapotun, MkM/n=E,,, x3x8,942,

roe 22,238 1 8,942 - noCTosiHHbIE KO PULINEHTDI;
E, - E, - pa3HuLa ONTUYECKON NAIOTHOCTU NPoBbl 40 1 nocne obnyyeHus npu 328 HM;

E,,, - ONTUYECKas NNOTHOCTb NPo6Gbl Npu 460 HMm;

3 - 06bEM KCUNON-OKTaHOBOW CMECH, M.

SHAYEHUE. CoaepxxaHue kapoTUHa B CbIBOPOTKE KPOBMW MOBLILIAETCA B NETHWWA NEPUO] U CHWXAETCs B
3MMHE-CTOMMOBbLIA Nepuoa. YpoBeHb KapoTUHA B CbIBOPOTKE KPOBU CBUAETENLCTBYET O BEMUYUHE NOCTYNSEHUA
€ro B OpraHu3M ¢ KopMamu. YCBOEHWE ero u npespalieHne B BUTAMUH A 3aBUCUT OT MHTEHCUBHOCTU OGMEHHbIX
NpoLIECCOB B OPraHu3ame, a Takxke HedepPMEHTaTUBHLIX aHTUOKCUAAHTHbLIX NMPOLIECCOB.

YpoBeHb BUTAMMHA A U KAPOTUHA CHWKAETCA NPU XPaHEHUM CbIBOPOTKM (mMrasmbl) Gonee Heaenu B
XONOAWUMBHUKE, YTO CneayeT y4ecTb NpYU NPOBEAEHUN aHaNN30B.

21. OMNMPEJENEHWE BUTAMUNHA C B MNMJIASME KPOBU

MpuHuMn meToda. AckopOMHOBAS KUCMOTa BOCCTAHABIIMBAET TPEXBANIEHTHOE JKENe3o B [ByXBarieHTHOe.
MocneaHee o6pasyeT ¢ o of -TUmUpPHIAIOM KOMMIIEKCHOE COEAUHEHUE PO30BOrO LBETA.

PeakTtusbl.

1. 5%-HbI pacTBOP TPUXITOPYKCYCHON KMCNOTLI. 5 1 TXY pacTeopsioT B 95 M AUCTUNNMPOBAHHON BObI.

2. 40%-HblIii pacTBOP TPUXITOPYKCYCHOM KUCNOThI. 40 r TXY pactBopsoT B 60 MN AMCTUNNUPOBAHHOI BOAbI.

3. 3%-Hblit pacTBOp XIOPHOrO >Xene3a. XpaHutcsi He 6onee 3 cyTtok. 1,5 r XNOPHOro xene3a pacTBOpsIOT B
50 Mn AUCTUNNUPOBAHHON BOABI.

4. 1%-HbIli pacTBop o'¢/-munupuauna . B Boge o o -zumupuann pacTBOPSETCHA NIIOXO, MOSTOMY HaBECKYy €ro
HeobxoauMO CMOUNTbE 96%-HbIM 3TUMOBbIM cnupToM. K 0,5 r oo -munupraunra NpUnMTL 4 M CNMpTta, a 3aTteMm B
MepHoii konbe Ha 50 Mn gonuTb BUANCTUNNMPOBAHHON BOAON A0 METKU.

5. 85%-Has docdopHas kucnota (0pTo).

6. AckopbuHoBas kucnora.



O6opyaoBaHue u annaparypa.

1. OTOINEKTPOKONOPUMETP.

2. UeHTpudpyra.

3. LleHTpudyHbie npobupku.

4. KonGbl mepHble Ha 50 u 100 mn no MOCT 1770.

5. MuneTtku rpagynpoBaHHbie Ha 0,1, 1 1 2 mMn.

Marepuan ans uccnegoBaHus.

Marepuanom anst uCCNea0BaHUsa CNyXuT nna3ma KpoBu.

Xoga onpegeneHus.

1. K 2 mMn nnasmbl go6asnsaior 0,3 mn oxnaxaeHHOro 40%-HOro pacrBopa TPUXSIOPYKCYCHOW KUCAOTHI,
nepeMELLMBAIOT CTEKNAHHON NANOYKoN M ocTaBnsioT HA 10 MUHYT Ha xomnoae (B BOAE CO NbAOM) C Uenbio 6onee
NONHON AeHaTypauun 6enkos.

2. Uentpudpyrupytot 20 munyT npn 2000 06./mMUH.

3. K 1 mn Hagocago4Hon »makoctu npubasnaiot 0,5 mn GugucrunnuposaHon BoAabl, 0,1 mn 85%-How
docdopHon kucnotel (0pTo), 0,8 Mn 1%-Horo pacteopa o of-mumapumaia U 0,1 Mn 3%-HOro pacTsopa XnopHOro
xenesa. Coaepxumoe npobupku nocne go6aBNeHNA KaXXJOro peakTupa TLATENBHO NEPEMELLNBaIOT U OCTaBNSAIOT
Ha 30 MUHYT Ans nposiBNeHus1 okpacku. Okpacka ctabunbHa B TEYEHUE CYTOK.

4. Mo ucreyenun 30 MuUHYT NPoGbl LEeHTpUdYrMpyloT 5 MUHYT npu 2000 06./MUH. U KONOPUMETPUPYIOT Ha
®3Ke npu AnuHe BOMHbI 525 HM (3eneHbIli CBETOMUNLTP) B KIOBETE C TOSLLMHOM CMOS 5 MM NPOTUB KOHTPONbLHON
npoObl (BMECTO HAAOCAAOYHOW XMAKOCTM GepyT AUCTUNNMPOBAHHYIO BOAY, @ 3aTeéM NOCTYnaloT Tak Xe, Kak C
ONbITHBIMU NpoBamu).

Pac4et pesynbTaTos.

1. Pacuyer coaepxaHuss ButammHa C npou3BOAAT C MOMOLLLIO kanubpoBouHOro rpacuka. 33,3 wmr
ackopbuHoBOW KucnoTbl pacteopsitoT B 100 mn 5%-HOro pacrsopa TPUXITOPYKCYCHOM KucroTbl. 10 Mn 3T0ro
pacTBopa BHOCAT B MepHylo konby Ha 100 mn v AonuBalOT A0 METKU 5%-HbiM pPacTBOPOM TPUXITOPYKCYCHOW
KMCNOTBI.

2. B 6 mepHbIx konbax Ha 1,0 mn BHOCAT nocriegoBartensHo 4, 6, 8, 10, 20, 30 Mn cTaHAapTHOrO pacTeopa u
JOBOAAT A0 METKWN AUCTUNNMPOBAHHOW BOAOM.

3. Mo 1,5 Mn pacTBopa u3 kaxxaon kKoNBOYKM BHOCAT B LEeHTpUdyxHble npobupku, npubasnsiotr no 0,1 mn
85%-Hoi chocdpopHoit kucnoTbl (0pT0), 0,8 Mn 1%-Horo pacteopa o'o/-murmpumuna M 0,1 mn 3%-Horo pacreopa
XIOPHOrO Xenesa, NnepemMeLLnBaloT 1 0CTaBnAIoT Ha 30 MUHYT ANsi NPOSABIIEHMS OKPACKU.

4. Tepen konopumeTpupoBaHnem npodbl LeHTpUdyrupyloT 5 muHyT npu 2000 06./MuH. MonydeHHble
pesynbTaThl M300paXxatoT rpacomyeckn Ha MUNIMMETPOBOI Bymare.

MpumevaHus:

1. CraHpgapTtHble pacTBOpbl acKOPOMHOBOW KWCMOTbl HECTOMKM. WX rOTOBAT HENOCPEACTBEHHO nepen
uccneaosaHuem. CogepxkaHne suramuuia C B nrasme KPOBU Npu €€ XpaHEHNM B XONOANTTbHUKE CHUXKAETCS.

2. Cogepxanue sutaMmmHa C B CbIBOPOTKE KPOBW 3HAYUTENBHO HUXE, YEM B Mnasme.

3. OnpepeneHne cogepxaHus ButammHa C HeoOXOAMMO NPOBOAMTbL B CBEXEW Nnasme, OTAENEHHON oT
hOPMEHHbBIX 3NIEMEHTOB B TEYEHME 4-X 4acoB nocne otbopa npob KpoBu.

3HAYEHUME. Coaepxanue ButammHa C B nnasMe 340pPOBLIX >KMBOTHbIX NPEACTaBMNEHO B Tabnuue 2
MpunoxeHus.

22. ONPEAENEHNE BUTAMUHA E B CbIBOPOTKE KPOBW

MpuHumn metoaa. Metoa ocHOBaH Ha onpeAeneHMM MOHOB [BYXBANEHTHOrO Xenesa, obpasyowmxcs npu
B3aMMOJENCTBUM TOKOPEPOrioB C  XIOPHBLIM  >KEeNlesoM, B BuAe OKPALUeHHOro komnnekca Fe*' ¢
opTocheHaHTponMHOM (OP) unn 6atodeHaHTpoIMHOM (BD).

PeakTuBbl.

1. CnupT 3TUNOBBINH, 96% no FOCT P 51652-2000.

2. [ekcaH, X.u.

3. BeHson neperHaHHbIii.

4. 0,025%-Hblif pacTBOp XMOPHOTO xenesa B dTaHone (25 mr FeCl, pacteopsitoT B 10 Mn aTaHona u 8ToT

pacTtBop pasBoasiT araHonom ewe B 10 pa3s). PacTBop rotoeuTcs B IEHL NPOBEAEHUS aHANU30B. [0AeH B TeYeHHe
pabouero aHs.



5. 0,05%-Hbii pacTBOp OpTO- UMM BaTodeHaHTponmHa B ataHone (25 Mr O® unu B pacreopsiior B8 10 Mn
aTaHona u ITOT pacTBOp Pa3BoAAT eule B 5 pa3). PacTBop rotosutcs B A€Hb MpoBeaenns aHanu3os. [oaeH B
TeyeHne paboyero aHs.

O6GopyaoBaHue 1 annaparypa.

. CnekrpooToMeTp niobo MapKu.

. Becbl ananutuyeckue no NOCT 24104-2001.
. BaHs BogsiHas.

. Llentpudpyra.

. CekyHaomep.

. BannoH ¢ ra3oo6pa3sHbIM a30TOM.

. FluneTkun namepuTenbHble.

. MpoBupkKn LEeHTPU@YKHBIE U XUMUYECKUE.

. Mpobupku ¢ nputepTbiMu NPoSkamMu.

Marepuan gna uccnegosaHus.

MaTtepuanom ans uCcrneaoBaHus CRyXuT CbIBOPOTKA KPOBMU.

Xoa onpeaeneHus.

1. B npobupku ¢ nputepTeiMu Npobkamn BHOCAT NO 1 M CbIBOPOTKU KPOBU U NPUAKUBAIOT NO 1 MA 3TUNOBOrO
cnupta. TaTensHo NepeMeLInBaloT CTEKNAHHON NanoYvKou.

2. Knpobam n06aBnsioT 3 Mn rekcaHa u 3HEPruYHO BCTPAXMBAIOT B TEHEHUE 2-X MUHYT.

3. MNpo6bl nocne BCTPAXUBAHUA NEPEHOCAT B LIGHTPUYXHBIE NPOOUPKKU U LEHTPUGYrMpyioT B TeueHne 10
MUHYT npu 2500 - 3000 06./MuH.

4. U3 BepxHero rekcaHoBoro cnos oTéupaiot no 2 M, NEPEeHOCAT B YEeTbipe XMMUYECcKne NPoBUPKU N B HUX
BbIMApPUBAIOT rEKCaH B TOKE a30Ta Ha BoAsiHOW GaHe npu Temnepartype 50 °C.

5. Cyxoin octaTtok pacrtsopsiioT B 1 mn 6ensona, npubasnsaot no 1 mn 0,025%-Horo pacrteopa XMOpHOro
Kenesa u BblAepXu1BaloT NPU KOMHATHON TEMNepaType B TEYEHUE 5 MUHYT.

6. K npobam (no opgHon) npunueawtr no 1 mn 0,05%-Horo pactBopa optodeHaHTponuHa (Unm
GaTopeHaHTPON1H) U POBHO Yepe3 2 MUHYTbI (N0 CEeKYHAOMEpY) M3MEepAIoT OMTMYECKYI0 NNOTHOCTL (E ) npu

Anuee BomHbl 510 HM (Mpu wucnonb3oBaHuM OPTOPEHAHTPONMUHA) unu nNpu 535 HM (MpU MCNONbL3OBaHWUK
6aTodheHaHTpoONMHa) NPOTUB NPOOLI, coaepaLueli 1 mn 6eH3ona B 2 Mn 3TUIIOBOFO CNMPTA.

7. OAHOBPEMEHHO C OMbITHLIMKM CTaBAT KOHTPOSbHYIO Npoby, cogepxaluyto 1 mn 6eHsona, 1 mn pacrBopa
XIMOPHOro >enesa, 1 mn pactsopa opTto- unu 6atodeHanTponuHa. ONTUYECKYIO NIIOTHOCTL KOHTPOMNbHOW NPO6bLI
(E,) V3MepsIoT TaKkke yepes 2 MUHYTbI N0 CEKyHAOMEpY nocne aobasnerus O® nnu 6.

8. Mpu onpegeneHun ButamuHa E B CbIBOPOTKE KPOBU KPYMHOTO pOratoro cCKOTa, cogepalient MHOro
KapoTuHa, nocne LEeHTPUdYrupoBaHnA BEPXHUIA rEKCaHOBLIA CNON N0 BO3MOXHOCTM MAaKCUMAanbHO NEPEeHOCAT B
YUCTbIE XUMUYECKME NMPOBUPKU U U3MEPSIOT ONTUYECKYIO NMIOTHOCTL NPO6 nNpu 462 HM NPOTMB YUCTOrO rekcaHa
(E,s,) - Hanee otOKUBaIOT Mo 2 MJ1 reKCAHOBOIO 9KCTPAKTa, NEPEHOCAT €r0 B HOBbIE XMMUYECKME NPOOMPKM U Aanee

NpPoAOIHKAIOT COrfiacHo n. 4.

MocTpoeHue kanmbpoBoOYHOTO rpacuka.

4,31 mr anbda-tokodbepona pacresopsiioT B 100 mn 6eH3ona (KOHLEHTpauus NONy4eHHOro pacreopa - 100
MkM/n). U3 aTtoro pacrtBopa roToBAT OCHOBHON pacTBOP C KOHLUEHTpauuen anbda-tokodepona - 40 mkM/n. U3
OCHOBHOr0O pactBopa nytem pasbaBneHuss GEH30MOM roTOBAT paboune CraHgapTHble pPacTBOpPbl B MHTEepBane
KoHUeHTpauuin 30 - 1 MkM/n. Ans nocTpoeHus kanuGpoBO4HONM KpUBOM BepyT nNo 1 M KaXgoro U3 CraHaapTHbIX
pabounx pacTBopoB (B ABYX - TPEX NOBTOPHOCTSAX), NpubasnsioT no 1 mn 0,025%-Horo pacteopa XJIopHOTO Xernesa
n panee oGpabaTbiBAKOT TaK e, Kak M OnbiTHble Mpobbl cornacHo n. 6. Ha munnumeTtpoBoi Gymare no ocu
abcumce OTKNaabIBalOT 3HAaYEeHMS KOHLEHTpaLUUi CTaHAapTHLIX PacTBOPOB, @ N0 OCU OpAMHAT - COOTBETCTBYIOLLME
UM 3Ha4yeHus onTuyeckux nnotHocten (E), paBHbIX pasHuue MexXxay ONTUYECKOW NOTHOCTLIO KaXxaoro
CTaHAapTHOro pacTBopa M ONTUYECKOW NNOTHOCTLIO KOHTPONBLHON NPOOBLI.

Pacuyet pesynbTatoB.

KonuuecteBo ButamuHa E, yyacTByloLIero B peakuuu, onpeaensior no kanmbpoBouHOMY rpaduky, yumTbiBas,

OCO~NOOEA WN-=

yTO:!
- Ans ceuHen, osey, ntuy E=E_-E_;
- Ana kpynHoro porartoro ckota E=(E  -E )-(E,*0,270) .
KoHueHTpaumio BuTamuHa E B CbIBOPOTKE KPOBU pacCYMTLIBAIOT N0 hopMmyne:



rae C - cogepxxaHue sutamumHa E B cbiBOpoTke, MKM/n;

A - konuyecTeo BuTamuHa E, HaligeHHoe no KanmbpoBOYHON KPUBOIA;

3 - obLuee KONMYECTBO reKkCaHOBOr0 9KCTPAKTA;

2 - 06BbEM BbINAPEHHOTO reKCAHOBOTO 9KCTPaKTa.

MpumeyvaHue:

1. CbIBOpPOTKA MOXET XpaHUTbCA B xonogunoHuke npu 0 - 4 °C B TeyeHne AByX HeaeNb.
2. MpoGel Npu nccnegoBaHum He0BxoAUMO Bepeyb 0T NPSAMOro NONagaHusa CBETA.

23. ONPEAENEHVNE ONEHOBbLIX KOHBIOTATOB U KETOOMEHOB
MONNMHEHACBILLEHHBIX XXUPHbLIX KUCJTOT B KPOBK

MpuHumn meToaa. Mpouecc NePEeKUCHOr0 OKUCIEHUS NONMHEHACBILLEHHbIX XXUPHBIX KUCNOT CONPOBOXAAETCA
neperpynnupoBKON ABOMHbLIX CBA3€M U BO3HUKHOBEHMEM CUCTEMbl COMPSXKEHHbIX AUEHOBBLIX CTPYKTYP, UMEIOLUX
MaKkCUMyM nornoLeHns npu 232 - 234 Hm ¢ nnevyom B obnactu 260 - 280 HM, COOTBETCTBYIOLUMM COMPSKEHHLIM
KeToaneHam.

PeakTuBbl.

1. SKCTparupylowas cMeck rentaH-u3onponunosbin cnupt 1:1 (no o6vemy).

2. CnupTt 9TUnoBbIN, 96%.

O6opyaoBaHue u annaparypa.

. CnektpodoTomeTp.

. bans BogsaHas.

. Llentpudpyra pedppuxeparopHas.

. BannoH ¢ ra3000pasHbIM a30TOM.

. FluneTku namepuTenbHble.

. Mpo®upkn xumMmyeckmne u LeHTPUQYXKHLIE.

MaTepuan ans uccrneoBaHus.

MaTepuanom Ana uccnefoBaHus CAYXUT renapuHU3MpoBaHHas KPOoBb.

Xop onpepeneHua.

1. B ueHTpudy>kHble NPOBUPKU BHOCAT MO 1 MM KPOBMU.

2. K npoGam npunuBatoT Mo 7 MR 3KCTparMpyloLlein CMecu, 3akpbiBalOT KOPKOBbIMKU npobkamu (Henb3s
3aKpbIBaTb PE3NHOBbLIMU NPOOKAMUK) U UHTEHCUBHO BCTPAXMBAKOT B TEYEHUE 2 MUHYT.

3. MpoBbl ueHTpudbyrmpyioT B TeveHme 15 muHyTt npy 3000 06./MuH. npu 0 - 4 °C.

4. 2 MmN BEpxHEro renTaHoBOrO Crosi MEePEeHOCAT B YUCTbIE XMMUYECKME NPOOUPKWM M BbINAPUBAKOT B TOKE
a3oTa Ha BoasiHon 6aHe npu 40 - 50 °C.

5. K cyxomy ocratky Ha AHe npoOWMpKM NpunuMBaloT 3 M STUMOBOrO CNMpTa, NPOOUPKUM MHTEHCUBHO
BCTPAXMUBAIOT, ocTaBnsaloT Ha 10 - 15 MMHYT Npu KOMHATHOW Temnepatype v nepea W3MepeHueMm ewe pas
BCTPSAXUBAIOT.

6. N3mepsoT OTHOCUTENbHYK MNOTHOCTb OMbITHLIX NPoG npu 232 u 273 HM NPOTUB KOHTPOSbHONM,
coaepxallen aTUNOoBbIN CMPT, B KIOBETax C Xo40Mm fyda 10 mm.

7. B atux ke npobax onpeaenstoT cogepxaHue odwmux nunuaos no n. 9 cynbOBaHUITMHOBLIM METOAOM.

PacueTt pesynbTaTos.

CopepxaHune aneHosbIx koHbloratos (OK) n ketoameHos (K[) paccuutbiBatot no opmyne:

OO~ OWN-=

C _Ezsz(m)
mam T
Cm{(m - coAepxaHue AUEHOBbIX KOHBLIOraToB (KETOAMEHOB) B e€AMHMLAX ONTUYECKOW MNSAOTHOCTU Ha Mr
nuMnuaoe;

E,,, - onTU4eckas nnoTHOCTb NPo0bl AN AMEHOBbIX KOHBIOTaTOB;
E,,, - onTuyeckas NioTHOCTb NPo6bl ANA KETOANEHOB;

A - cogepxxaHue obwmx nunuaoe B npobe.



MpumeyvaHue.
Mpo6bl renapuHU3NPOBaAHHONM KPOBU UCCNEAYIOT HE no3aHee 6 4acoB Nocne B3ATUA MPU YCINOBUM XPaHEHUs
He Bbiwe 10 °C.

24. OMNPEAENEHNE MANOHOBOIO AMANBOEIMOA B KPOBU

MpuHumn meTtoaa. MNMpu BLICOKON TEMNEPATYpe B KUCNOW cpeae ManoHoBbin anansaerna (MOA) pearupyet ¢
2-Tn06apOUTypOBOI KUCMOTON C 06Pa30BaHNEM OKPALLUEHHOTO TPUMETUHOBOTO KOMMNMEKCA, UMEIOLLEr0 MakCUMyM
nornoweHna npu 532 Hm.

PeakTusbl.

1. 10% BOAHLIN PaAcTBOP TPUXITOPYKCYCHOM KUCNOTbI (TXY).

2. 0,8% BOAHbLIN pacTBOp 2-TMOGapOUTYpOBON KMCNOTbl (2-TBK). MOTOBMTCA Npu HarpeBaHuuM B KUMALLEN
BOASHON OaHe B A€Hb UCCNEA0BAHUS.

3. Boga auctunnupoBaHHas.

O6opyaosaHue 1 annaparypa.

. CnektpochoTomeTp.

. Llentpudcpyra naboparopHas.

. BoasiHas 6ans.

. Becbl aHanuTuyeckue.

. Mpo®upkn xumMmyeckme u LeHTPUGYKHbIE.
. Kon6bl mepHble.

. FluneTkn namepuTenbHble.

MaTepuan ans uccneoBaHus.

MaTepuanom gna uccnefoBaHus CNyXuT renapuHU3MpoOBaHHas KpoBb.

Xopa onpeaenexHus.

1. K 2,5 Mn renapmHu3anpoBaHHON KPOBU, MOMELLEHHON B LEHTPUAYXKHYI0 NpoBupky, npunueatot 2,5 mn 10%
pacTteopa TPUXIIOPYKCYCHOW KUCIOTbI, XOPOLUO NEPEMELLNBAIOT CTEKNSAHHOW NanoYvKon.

2. MNpob6bl ueHTPpUdYrMpytoT B TedeHne 15 MmuuyT npu 3000 06./MuH.

3. 3,0 Mn HagoCaaA04YHON XUAKOCTU NEPEHOCAT B YNCTbIE LIeHTpUMYXKHble Npobupkn u npubasnawTt 1,5 mn
0,8% pactBopa 2-Tno6apbuTypoBOIi KMCMOTLI U XOPOLLO NEpeMeLLMBatoT.

4. MNpobbl NOMeLLAT B KANALWYKD BOASHYO OaH0 poBHO Ha 15 MuHYT. B xoge peakuum pasBuBaeTcs
pO30BOE OKpaLUMBAHME.

5. Mpo6bl BLIHUMAKT U3 KUMNALWEN BOAAHON OGaHM WM OXNaXKaalT nog CTpyel XONOAHOW BOAOMPOBOAHOMN
BOAbl. Mocne oxnaxaeHusa ux LeHTPUAYrupyoT B TedeHmne 5 MuHyT npu 3000 06./MuH.

6. OOHOBPEMEHHO C OMbITHLIMU CTaBAT KOHTPONbHYIO Mpoby, coaepxawy 2,5 Mn AUCTUNNIMPOBAHHOMW
Boabl, 2,5 mn 10% TpuxnopykcycHou kucnotbl, 1,5 mn 0,8% pacteopa 2-TMo6apbuTypoBO KUCMOTbI, U
o6pabaTbiBalOT aHANOrM4YHO ONbITHON npobe.

7. MNonyyeHHbIn UeHTpudyrat 0CTOPOXHO, HE BCTPAXMBAS, NEPEHOCAT B XUMUYECKUE MPOOUPKU U N3MepSIOT
ONTUYECKYIO MAIOTHOCTb ONbITHLIX NPOG Npu 532 HM NPOTUB KOHTPOSbLHONI NPO6kLI B 10 MM KIOBETAX.

PacueTt pesynbTaTos.

CoaepxaHue ManoHOBOro Auanbaernia B KPOBU PaccYMTbIBAKOT NO hopMyne:

~NOoO OGO WN -

L _E-10°-3
1,56-10°"

rae C - KOHUEeHTpauua ManoHoBoro guansgernga, MkM/n;

E - onTuyeckasn nnoTHOCTL Npobbl;

10° - koadppuUMeHT nepecyeTa B MKM;

1,56x10° - KOSPMDULMEHT MOMSAPHOM SKCTUHKLMM TPUMETMHOBOTO Komnekca MIOA ¢ 2-TBK;

3 - (pakTOp passegeHus.

MpumevaHus.

1. Bpemsa HarpeBaHua npu 100 °C no n. 5.4 He AOMKHO npeBbiWaTb 15 MUHYT, T.K. Npu 6onee ANUTENbLHOM
HarpeBaHuun ¢ 2-TMoGapOMTYPOBON KUCIOTON pearupyroT Apyrue XuMmuydeckue coeAMHeHus (CManoBble KUCMOTbl U
ap.), cogepxawmecs B Kpou u garowme ¢ 2-TBK okpalleHHble KOMMOHEHTbI, UMEIOLWME MAKCUMYM MOTMOLWEHNS B
TOW 06nacTu cnekTpa, YTo U TPUMETUHOBDIN KOMMNEKC ManNoHOBOro aanbaernaa ¢ 2-TbK.



25. ONPEJENEHUE ®JTYOPECLIMPYIOLLIMX OCHOBAHUM LLIND DA
B CbIBOPOTKE KPOBU

MpuHuun metoda. MeToa OCHOBaAH Ha u3MepeHun dinyopecueHumMn coeauHeHuin Ttuna LUundrdosbix
OCHOBaHWMI, N3BNeKaeMbIX MMNUAHbLIMW PACTBOPUTENAMU M3 BUONMOrMYECKOro marepuana.

PeakTuBbl.

. Xnopodopm.

. CnMpT METUINOBBLIN.

. DkcTparupyoLas cmeckb xnopodopm-metaHon 2:1 (no odobemy).

. CepHas kucnora, 0,1 H.

. CTaHaapTHbI pacTBOp XUHUH-Cymnbdata (10 mMr xmHuH-cynbgara pacreopsiior B 10 mn 0,1 H pacrBopa
CEpHOI KMCMOTeIl). PacTBOP MOXET XPaHUTLCSA B XONOAUSIbHUKE B NOCY/e U3 TEMHOIO CTEKNAa B TeYeHe Mecsaua.

O6GopyaosaHue u annaparypa.

1. CnextpokoropumeTp "Cnekosn-10" ¢ npuctaBkoi AN u3MepeHuss  nyopecueHumMn  umnu
cnekTpodiyopomeTp ntobor moaenm.

. Becbl aHanuTuyeckue.

. XonoaunbHUK GbITOBOA.

. LleHTpudhyra nabopartopHas.

. BaHs BogsiHas.

. FluneTku namepuTenbHbIE.

. KonBbl mepHeble.

. [IpoBUPKN XMMUYECKUE U LEHTPUDYKHBIE.

MaTepuan ans uccnenoBaHus.

MaTepuanom Ana nccnegoBaHusi CAYXUT CbIBOPOTKA KPOBMU.

Xoga onpeaeneHuns.

1. B LeHTpUdyxHY0 NpoBupKy BHOCAT 1 MM CbIBOPOTKM KPOBU M NPUAMBAIOT NO 4 MN CMecu XnNopocdopm-
meTaHon. Mpobbl TWaTeNbHO NepPeMeLLMBAIOT CTEKNSHHOM Nano4KoM.

2. Mpobupku NNOTHO 3aKPbIBAKOT KOPKOBbIMM NMpOOKamu, NOMELAT B BOASAHYI0 6aHIO HA 5 MUHYT npu
Temnepartype 30 °C. BbiHUMaOT U3 6aHU U UHTEHCUBHO BCTPAXUBAIOT B TEYEHUE 1 MUHYTbI.

3. Mpo6bl ueHTpudyrmpytot B TeveHne 15 muHyT npu 3000 06./MuH.

4. BepxHuii BOAHO-CMIMPTOBOM CIIO OCTOPOXHO oOTcacbiBaloT. Ocagok 6enka npoTbIKAT CTEKNSAHHOW
nanoykoit. HuxHMiA XNOpodOPMHbIA 3KCTPaKT (UNLTPYIOT B YUCTble NPOGUPKU Yepe3 CMOYEHHBIN XNOPothopPMOM
OyMarkHbIN pUNbTP.

5. MamepsloT donyopecLeHUMIo xnopodOPMHbIX 9KCTPAKTOB NpK ANUHE BOMHLI BO3OyXaeHus, paBHon 365 -
370 HM, U AnNuHE BOMHbI ucnyckaHus 435 - 440 Hm. GnyopecUeHUMI0 CTaHAapTHOro0 pacTBopa M3mepsioT Nnocne ero
passeaeHus B 1000 pa3 4o KoHUeHTpauun 1 Mkr/n. Takke M3MepaoT hnyopecLeHUMI0 YuCcToro xnopodopma.

PacuyeT pesynbTaTos.

CogaepxaHue dnyopecuupyowmx ocHosaHun Lndda paccunteiBatoT no popmMyne:

AR OWN -

O~NO O WN

A= Eo_Exn ,
EcT_Exn

rae A - cogepxaHue ocHoBaHnwmii LLndda, oTH. ea./Mn CbIBOPOTKM;

E, - donyopecLeHUmns onbITHOW NpoBsi;

E_, - hriyopecLeHLns CTaH4apTHOro pacTBopa XUHUH-Cynbdarta, NpUHATas 3a 1 eguHuLy;
E_ - bnyopecLeHLmnst YucToro xrnopodopma.

MpumedaHwue.

1. CbIBOPOTKY MOXXHO XpPaHWTb B XONoAuIbHUKE He Bornee 1 CyToK.
2. Xnopoopm nepea MCnonb3oBaHUEM OYMLLIAIOT NEPETOHKON.

26. OMPEOENEHVE AKTUBHOCTW CYMEPOKCUAONCMYTASbI B SPUTPOLIMTAX

MpuHUMn MeToaa. MeTog OCHOBAH HA TOPMOXKEHUW CYNepOKCUAAUCMYTa30M BOCCTAHOBIIEHUS GEeCLBETHbIX
TETPA30NMUEBbIX COrei CYNepoKCUAHbIMU aHWOHpaAuKanamu, Npyu KOTOPOM NPOUCXOAMT MX MpeBpalleHue B



OKpaweHHble coeanHeHus (hopmMasaHsbl).
PeakTusbl.

1. 0,2 MM pacreop 3[TA-Na (37 mr DATA-Na _ (tpurioha B) pacteopsior B 500 M AUCTUNNNPOBAHHOV

BOAbI).
2. 0,05 M pacteBop TerpametruneHauamumHa (TOM3[) (0,28 mn TOM3[ pacteopsaior B 40 mn 0,2 MM
pactBopa D/ITA-Na ). PeakTu roaeH Ans UCNONb3oBaHUs Yepes 2 yaca nocre NPUroToBneHus B TeHeHue CyToK.

3. 0,034 mM pacrtBop pubodnasuna (1,3 mr pubochnasmHa pacTBOpSIOT NPU NEPEMELLMBAHUN HA MArHUTHOW
Mewianke B TeyeHue 20 - 30 muHyT B 100 Mn AUCTUNNUPOBAHHON BOAbI). PAcTBOp XPaHUTCA B CKIIAHKE M3 TEMHOr0
CTeKIna 1 rofieH B TeyeHue paboyero aHs.

4. 0,85 MM pactBop napa-HutpoteTpasonua xnopucroro (N-HTX) (32 mr n-HTX pacteopsitor 8 100 mn
OUCTUNNUPOBaHHOW BOAbl). PeakTuB pacTBOpseTcA MEASyIeHHO, MO3TOMY MOXHO MCNOMb30BaTb MAarHUTHYIO
MeLuanky u nogorpes A0 50 °C. XpaHuTca B CKNAHKE U3 TEMHOrO CTeKna B TeyeHue 1 mecsaua.

5. 0,1 M docdarHbiii Gycep, pH 7,8 (1,3616 r KH,PO, pacrtsopsior B 100 mn Boawbl, 16,036 r

Na,HPO,x2H,0 unm 32,313 r Na,HPO,x12H,0 pactsopsitoT B 900 mn BoAbl). K oaHon yactu pactsopa docgara

kanus nobaensioT 9 yacren pacrsopa doccara HaTpus u nposepsioT pH Ha pH-meTpe.

6. 0,1 M cdocdartHbiii 6ycep, pH 9,85 (MonosuHy npurotoBneHHoro bydepa pH 7,8 no n. 5 ocrasnaioT, a
APYryio NONOBUHY AOBOAAT NoA KOHTponem pH-metpa 4o 9,85 KOHUEHTpUpoBaHHbIM pacTBopoM KOH).

7. 1% pacTBOp NOAUCTOrO Kanua.

8. 0,9% pacTBOp XNOPUCTOrO HaTPUS.

9. CMechb x1nopoopmM-3aTaHON B COOTHOLWEHUM 5:3 (N0 06bEeMYy).

O6opynoeaHue u annaparypa.

. POTO3NEKTPOKONOPUMETP.

. lamna gHeBHOrO cBETA MOLUHOCTLIO 40 BATT, ANUHA TpyOKkKM 1 M 1 Bonee.

. Wratue ans npo6upok Ha 20 - 30 rHe3a B OAWH psAf, 3aKPbIThIA CNEpean U C3aamn YEpHON ByMaroi.
. Becbl aHanuTuyeckue.

. MarHuTHasa meLsanka.

. CekyHaomep.

. LleHTpudbyra pedpuxepartopHas.

. XonoaunbHuK BbITOBON.

. BoasiHas GaHs.

10. Konbbl MepHble.

11. MpoBUpPKM XMMUYECKUE U LLIEHTPUDYXKHBIE.

Matepuan gna uccnegosaHus.

Marepuanom Ans uccneaoBaHUA CrnyXaT SPUTPOUUTbI, OTMbITbIE TPWXKAbl OT MnasMbl XonogHbiM 0,9%
pacTBOPOM XIIOPUCTOr0 HaTpUS.

Xoa onpeaeneHuns.

1. K aputpouutapHon macce, nony4yeHHoW nocne OTMbIBKM OT nnasmbl 0,5 mn renapuHu3MpoBaHHON KPOBH,
NPUNMBAIOT 5 MN OXNaXAEHHOW A0 1 - 4 °C AUCTUNNMPOBAHHOI BOAbI U OCTaBNSIOT B NeAsHONW 6aHe Ha 15 MUHYT
ans 6onee NOMHOro remMonusa.

2. 1,5 mn remonusarta nepeHocaT B LEHTPUAYXKHble npobupku, npubasnawT 0,5 mn cMecu xnopodopm-
3TaHON, NepeMeLunBaloT 1 ocTaBnAlT Ha 10 - 15 MUHYT B NeasHol BoasiHONW GaHe.

3. Mpo6bl ueHTpudyrnpytot npu 0 - 4 °C B TedeHume 15 muHyT npu 3000 06./MUH.

4. HapocaaouHyto »XxuikocTb (BeCLBETHYIO UMU Crerka XenToBaTtyo) pa3dbaenaoT UCTUNNUMPOBAHHON BOAOW
B 20 pas. MonoBUHY MOSy4EeHHOro GUONOrMYECKOro MaTepuana OCTaBffiOT B XMMUYECKMX NPOBUpKax B e4saHON
BoAsiHOW DaHe.

5. [pyryto nonoBuHy 6MONOrMYeckoro MaTepuana noMeLLaoT B KUnsLLyio BoasiHyto 6aHio Ha 10 MuHyT (BoAa
JOMKHA NOCTOAHHO KMMNETb) ANA UHaKTMBauun hepMeHTa.

6. [nsa kaxkgou npoBbl 6epyT TpM XMMUYecKMe NPobupKKU, CTaBAT UX B 3aKPbITbIA LUTATUB U A06aBNAIOT B HUX
pacTBOPbI PeakTMBOB M BMONOrMYeckuii MaTepuan B NOpsAKe U KONUYECTBaX, yka3aHHbIX B Tabnuue.

OCOoO~NO O WN =

Tabnuua

KoHTpoJsb KounrpoJsb

n/n Ha peaKTUBH

PeakTHBEL ‘ OmnmelT




Buosiornueckut mMaTepmaiy mo mn. 5.4
Buosiornmyeckuii mMarepmas mo m. 5.5 -
0,034 MM pacTBOp pubobIaBMHA 2,0 Mn

1. |0,1 M dochdaTuent Bydep, pH 7,8 1,0 M 1,0 mu -

2. 10,1 M docoaTusm Bydep, pH 9,85 -~ - 2,0 Mn
3. |10,05 M pacTteOop T3M3Ia 1,0 M 1,0 mu -

4. 10,85 M pacTBOp N-HUTPOTETPA3OJMI 1,0 mi 1,0 mn 1,0 mn
5. |Boma ImMcCTHUIIIMpOBaHHAS 5,0 mn 5,0 M 5,0 mn
6. 0,2

7.

8.

M1 MJI

7. CoaepxvmMoe npoOuMpoK TLLATENLHO NEPEMELLUBAIOT U LUTATUB C HUMU YCTaHaBMUBAKOT Ha paccTosiHum 20
CM OT namnbl AHEBHOrO CBETAa.

8. Bkniovatot namny, nporpeeatot ee B TeydeHue 10 muHyT. OTKpbIBAIOT MEPEAHIO CTEHKY LUTaTueBa M
obny4atot Nnpobbl B TeYEHUE 5 MUHYT (N0 CEKYHAOMEPY) U 3aKPbIBAIOT NEPELHIO CTEHKY LUTaTHBa.

9. Bo Bce npobupku aobaensT (kak MOXHO 6bicTpee) no 1 mMn 1% pactBopa WOAWUCTOro Kanua (ans
OCTaHOBKW peakuuu) U cpasy UHTEHCUBHO NepeMeLLUBAloT.

10. UsmepsiioT onTMYECKyl0 NMOTHOCTb Kaxaoih npobbl Ha OTOINEKTPOKONOPUMETPE MpU  3ENeHOM
ceetodpuneTpe N 5 B kKioBeTax ¢ xoaom nyya 20 MM NPOTUB AUCTUNNMPOBAHHON BOAbI.

11. Konu4yecteo remornobuHa B remonusatax onpeaensawT remmrnobuHumaHnaHsiM METOAOM C NOMOLLBLIO
COOTBETCTBYIOLLEro Habopa peaKkTMBOB.

Pacuet pesynbtaTos.

HaxoaaT npoueHT TOpMOXXeHUA CynepokeuaaMcMyTason oobpasosanus oopMasana n-HTX no dopmyne:

T:MXIOO,
FE ~-E

K p

roe:

T - NPOLEHT TOPMOXKEHUA peaKuum;

E_ - onTu4eckas NnoTHOCTb KOHTPOMbLHOW NPO6bi;

E_. - onTu4eckas nNoTHOCTb ONLITHOW NPOGbI;

E,, - ONTU4ECKAsA NNOTHOCTb NPOGLI KOHTPONSA Ha PEAKTUBbI.

MpuHAaTo cuutatb, 4T0 50% WHIMOMpPOBAHMSA peakuuum COOTBETCTBYET OAHOW OTHOCHUTENbHOW eauHULEe
aKTUBHOCTU (pepmeHTa.

2. Konuyectso OTHOCUTENbHLIX €AUHUL, aKTUBHOCTU (PepMEeHTa, BHECEHHOro B Npoly, pacCUuTLIBAIOT NO
dopmyne:

M= 10(0,26 x T-1,3)

roge:

M - KONM4EeCTBO OTHOCUTENbHLIX €AUHUL, aKTUBHOCTU B Npobe;

T - NPOUEHT TOPMOXXEHUA peaKLUun.

3. AKTMBHOCTb CynepoKCUAAUCMYTa3sbl B MepecyeTe Ha cofepXkaHue remornobuHa paccuuTbiBaeTcs no
¢opmyne:

_ MxE_
0,1236 xE_, '

roe:

A - aKTUBHOCTb CynepoKkCuaaAUCMYTa3bl, ef. akT./Mr remornobuHa;

M - konuuecTBo eanHuy pepmeHTa B npode;

E_ - onTuyeckan NNOTHOCTb CTaHAapTHOro pacreopa, coaepxaiuero 59,75 Mr remornobuHuuanuaa s 100

mnno n. 5.11;



ENM - ONTUYECKas NAOTHOCTb OMbITHOM I'Ip06bl remonusarta npu onpeaeneHnn remornoduHa no n. 2

Mpumeyvanums.

1. MNpo6bl renapuHM3UPOBAHHON KPOBU MOXHO XpaHUTbL npu +4 °C He Gonee 1 CyTok.

2. Xumuyeckue npoOupku, B KOTOPbIX BeAETCA onpeaeneHue akTUBHOCTU ddepmeHTa, AOMKHbI UMETb
OAWHAKOBbLIN AMAMETP, TOMLLUHY CTEHOK U LBET CTEKNa.

3. B pobaBke Ouonoruyeckoro Martepuana AOIDkHA COAepXaTbCA NPUMEPHO 1 eauHMUA aKTUBHOCTM
depmMeHTa (NPOLIEHT TOPMOXXEHUA AOIMDKEH COCTaBNATbL 35 - 55%).

27. ONPEQEJIEHNE AKTUBHOCTW KATANAS3bI B KPOBU

MpuHuun mMeTopa. Metoa OCHOBaH Ha CrnocobHOCTU mepekucu Bogopoaa obpasosbiBaTb ¢ mMonubaaTtom
AMMOHUS CTOMKUIN OKPALLEHHBIA KOMMMEKC C MaKCUMYyMOM nornoweHust npy 410 HM.

PeakTtuBbl.

1. 0,04412 H pacrBop nepekucu Bogopoaa (lFotossar npumepHo 0,08% pacTBOp mepekucu Boaopoaa u
yCTaHaBNMUBAIOT TOYHYIO KOHLEHTpauumio Tutposaduem 0,01 H pactsopom KMnO, . Ha tTutposanue 5 mn 0,04412 H

pacrtsopa nepekucu Bogopoaa aormkHo uartu 22,06 mn 0,01 H pacTteopa nepmaHraHara kanus. Mo pesdynbtaram
TUTPOBAHMA pacTBOP NEpPeKUcH BOAOPOAA AOBOASAT A0 HYKHOW KOHLEHTpauuu AUCTUNNUPOBAHHON BOAOW).

2. 45% pacrBop ammouusa monubaeHoBokucnoro (4,5 r monubgara amMoHMsi pacTBopsloT B 9565 mn
AUCTUITNIMPOBAHHOW BOADI).

3. 0,1 M Tpuc-HCI 6ydep, pH 7,4.

4. bycbepHo-cydcrpaTHas cMech (10 mn Tpuc-HCI 6ycgepa pH 7,4 cmewwmsaiot ¢ 30 mn 0,04412 H pacreopa
nepekucn Boaopoaa).

O6GopyaoBaHue u annaparypa.

. CnektpodhoTomeTp.

. CekyHaOMEp.

. Bansa BogsaHas.

. Becbl aHanutuyeckue.

. bropeTka.

. MuneTkn namMepuTEnbHLIE.
. [poBupku xuMmyeckue.

MaTtepuan ans uccnenosaHus.

Matepuanom 4ns uccrnenoBaHus CryXuT renapMHU3UpPOBaHHAsA KPOBb.

Xoa onpeaeneHus.

1. K 0,5 Mn renapuHu3avpoOBaHHOW KpOBM MpunMBalT 3,5 MN AUCTUIINIMPOBAHHOW BOAbl, XOPOLIO
nepeMeLUMBaloT U OCTaBnAaloT Ha 5 - 10 MUMHYT NpuM KOMHATHOM Temnepatype (OCHOBHOM remonusar). K 0,2 mn
OCHOBHOro remonusata npubasnsioTt 3,8 Mn BOAbI M TLLATENLHO NepeMeLLnMBaloT (pabounit reMonu3sar).

2. B aBe xumu4yeckme npobupku Hanmsaiot no 2,0 mn GydepHo-CyGCTpaTHOM CMECH M NPOUHKYOUPYIOT B
BoasiHOM BaHe npu 37 °C B TeveHne 10 MUHYT.

3. B oaHy u3 npobupok (onbiTHyio) AobasnsoT 0,1 mn paboyero remonu3sara, TLWATENbHO NePEeMELLMBAIOT U
MHKYOUMPYIOT B BoAsHOI GaHe npu 37 °C B Te4yeHue 3 MUHYT (M0 CeKyHAOMEpY).

4. Peakuuio octaHaBnMBaoT gobaBneHMemM B ONbiTHYIO Npoby 2,0 Mn monubaara ammoHusl. O4HOBPEMEHHO
NPUNMBAIOT B KOHTPOMNbLHYIO NPOBUPKY cHavana 2,0 mn monubaaTta ammoHus, a 3atem 0,1 pabouero remonuaara.

5. Miameps1oT oNTUYECKYIO NAOTHOCTb OMBLITHOW U KOHTPOSbHOM NpoG npu 410 HM B KloBeTe C X0A0M nyya 10
MM. B kayecTee pactsopa cpaBHEHUs1 UCMONb3YIOT CMECh, COCTOALLYIO U3 1 mn Bydepa, 3 Mn AUCTUNNUPOBAHHON
Boabl M 0,1 mn paGoyero remonusara.

Pacuyet pe3ynbTaToB.

AKTUBHOCTb KaTanasbl pacCUMTbIBaIOT MO hopmyrie:

~NOOCThA WN =

Al (E,—E,)x4,1x16x10° x10°
22,2x10° x3

rae:
A - aktuBHoCTb (pepmerTa, M.E. (MkM nepekucu Boaopoaa/n X MuH.);
E_ - onTn4yeckas NNOTHOCTb KOHTPOSbHOM NPoobI;



E_ - onTu4eckas nnoTHOCTb OMbITHOI NPobbI;
4,1 - KOHEYHbIN 06BbEM NPOoOGbI;
16x10° - chakTop passeneHus;

10° - ko3achpuUMeEHT nepecyeTa Ha MKM,;
22,2x10° - KO3(PPULNEHT MONSPHON SKCTUHKLMN NEPEKUCH BOJOPOAA;

3 - Bpems MHKyGaLuu, MUH.
MpumevaHus.
1. Mpo6bl renapMHN3NpPOBAHHON KPOBU MOXHO XpaHuTb npu +4° C B TeYEHME CYTOK.

28. OMNMPEOENEHNE AKTUBHOCTW NEPOKCUOAS3bI B KPOBU

MpuHuun metopa. MeToa OCHOBAH Ha OMPEAENneHWn CKOPOCTW peakuuu OKUCNEeHUA GEH3UAUHA NEPEKUCHIO
BoAopoaa mpu yyactum depmeHTa ¢ 0OpasoBaHMEM OKPALLEHHOro MPoAyKTa peakuuu, UMEIOLLEro MakCuMym
nornoweHna npu 520 Hm.

PeakTusbl.

1. 2,5 MM pactBop Gen3ngnHa (184,2 mr GeH3uamHa pacTBOPAOT Npu HarpeBaHun B cmecu 100 mn
ONCTUNMUPOBAHHOW BOAbLI M 2,3 MM NMeAsHOM YKCYCHOW kucnotbl. Mocne nonHoro pacteopeHus GeH3uauHa
pacTBOp OXNaXKaalT U pacTBOPAOT B HeM 5,45 r TpexBOAHOrO YKCYCHOKMUCHOro Hatpus. lMocne atoro obumii
o6bem pacTBopa A0BOAAT AUCTUNNUPOBAHHON BOAONW 40 400 mn).

2. 0,333 H nepekucb Bogopoaa (lotoeat 0,6% pacTBop Nepekucu BOAOPOLAA U KOHLUEHTpaLMIO Mepekucu
onpegensatoT TutposaHnem 0,1 H pactBopom nepmanraHarta kanua. Ha tutposanue 3,0 mn 0,333 H nepekucu
Bogopoaa aomkHo uatu 10,0 mn 0,1 H KMnO,. Mo pesynstataM TUTPOBaHUA pacTBOpP Mepekucu BoJOpoAa
OOBOAAT A0 HY>KHOW KOHLUEHTpauuM AUCTUNAUPOBAHHON BOAON).

O6opyaosaHue 1 annaparypa.

. CnekTpopoTOMETP C TEPMOCTATUPYEMOWN KIOBETOM.
. CekyHaOMep.

. YnbTpatepmocrar.

. Becbl aHanuTuyeckue.

. BlopeTka gna TutpoBaHus.

. MIpoBupku xuMmmyeckue.

MaTepuan ans uccrneaoBaHus.

MaTepranom agna uccnefoBaHus CNyXuT renapuHU3MpOBaHHas KPOBb.

Xoa onpeaeneHuns.

1. K 0,1 Mn ocHoBHOro remonu3ara no n. 5.1 "Metoga onpeaeneHusi akTMBHOCTM KaTtanasbl" npubaensior
19,9 MN ANCTUNNUPOBAHHON BOAbI (paboyunin remonunsar).

2. B TepMocTatupyemyto kioBety ¢ xoaom ny4va 10 mm npunusaiot 2,0 mn pacteopa 6eH3uamHa u 0,5 mn
pacTtBopa nepekucu Bogopoaa, npeasaputensHo nogorpetoix 4o 37 °C.

3. MepemeLwumBaloT coaepXXMMOe KIOBETbI, OTKPbIBAKOT LUTOPKY Kamepbl POTO3NEeMeHTOB cnekTpodoToMeTpa
W, M3MEHAS LUMPUHY LUENU, YCTaHaBNMBAKT MOKa3aHUA CNekTpoPOTOMETPA Ha HYMEeBYIO OTMETKY LuUKarbl
ONTUYECKON NAOTHOCTU NPU ANMHE BOJTHbI 520 HM.

4. B xioBety pobasnswor 0,1 mn pabouero remonusata, nepemMeLLnBaOT U POBHO yepe3 1 MuHyTYy (no
CEeKyHAOMEpPY) CHUMALOT NOoKa3aHUsA ONTUYECKON NOTHOCTU ONbITHON NPOOGbI.

5. Ans y4yeTta M3MEHEHUs1 ONTUYECKOW MMOTHOCTU 3a CYET HedepMEHTATUBHOIO OKUCNeHus OeH3uanHa
aHanorn4yHoO OMbITHON NpoGe NMPOBOAAT U3MEPEHWE OMTUYECKOW MIOTHOCTU KOHTPONbHOW Mpolbl, coaepxallen
BMecTO pabodyero remonu3ara 0,1 Mn AUCTUNNUPOBAHHON BOAbI.

PacueTt pesynbTaTos.

AKTUBHOCTb NEepPOKCUAA3bl KPOBU PacCUUTLIBAETCA MO hopmyne:

OO~ ON-=

(E, ~ E,)x16,08x10°
A= :
60

rae:
A - aKTUBHOCTb dpepMeHTa, ed. OnT. nn./n X Cek.;
E, - onTnyeckas NfoTHOCTb OMbITHON NPO0bI;



E_ - onTU4ecKasi NOTHOCTb KOHTPOMbHOI NpoobI;
16,08x10° - hakTop pasBeaeHus;

60 - BpemMsa NpoBeAEHNS peakLum, cek.

MpumevaHua.

1. TMockonbky MeToa TpebyeT onpedeneHuss OMTUYECKMI MIOTHOCTU pPeakuMOHHOW CMeCcu B CTpPOro
onpeaeneHHbIi MOMEHT BPEMEHU, LienecoobpasHo MCNonb30BaTb CNEKTPO(OTOMETP C UMGPOBOI pernctpaumnen
pe3ynbTaToOB U3MEPEHUN.

2. Mpo6bl renapuHU3MPOBAHHOI KPOBU MOXHO XpaHuTb npu 0 - 4 °C B TeueHne 1 CyTok.

29. ONPEAENEHME AKTUBHOCTU MYTATUOHIMEPOKCUOASBI B KPOBU

MpuHyun metoga. MnyTaTtMoHNepokcuaasa, BOCCTaHaBNMBas rmaponepekncu, OKUCNAeT BOCCTAHOBMEHHbIN
rAYTaTUOH, NO YMEHbLUEHUIO KOTOPOTO B CPeae MHKyDaL M OnpeaensieTca akTUBHOCTL (pepMeEHTa.

PeakTussbl.

1. 0,1 M docdaTtHbili Bydep, pH 7,4 (6,8 r KH,PO, pacteopsior B 500 mn Boabl, 11,4 r K,HPO, x3H,0
pactBopstoT B 500 mn BoAbl. [MonyYyeHHble pacTBOpbl CMELLMBAIOT MOA KOHTponem pH-meTpa A0 nonyyeHus
HeobxoaAUMOro 3HavyeHua pH).

2. 63,8 MM pacTtBOop BOCCTaAHOBMEHHOro rnytatnoHa (48,58 Mr BOCCTAHOBMEHHOrO rrytaTtuoHa, 14,52 mr
asupa Hatpusa u 27,68 mr 3/ITA-Na, pacteBopsoT B 35 mn dhoccartHoro Oycepa pH 7,4. PactBop rotoButcs

HEMNoOCPEeACTBEHHO Nepea NPOBEAEHMEM UCCNEN0BAHUS).
3. 13,8 MM pactBop nepekucu Bogopoga (Ha tutpauyuio 10 mn 13,8 MM pacteBopa nepekucu Bogopoga
JomkHO uatn 6,96 mn 0,01 H pactBopa KMnO,. Mo pesynbtaram TUTPOBaHWA pacTBOp Mepekucu Boaoposa

[0BOANUTCA BOAOW A0 HEOOXOAMMON KOHLEHTpaLuK).
4.10% pacTtBOp TPUXIOPYKCycHon kncnotbl (10 r TXY pacteopsatoT B 90 M AUCTUNNMPOBAHHON BOAbI).
5. 0,3 M cbocdpatHein Bydep, pH 8,0 (10,2 r KH,PO, pactsopsiioT B 250 mn BoAbl, 34,2 1 K,HPO, x3H,0

pactBopsitoT B 500 mn Boabl. Moa koHTponem pH-meTpa pacTBOPbl CMELLMBAKOT A0 NONyYeHMst He0OBX0AMMOro
3Ha4yeHusa pH).

6. 10,0 MM pactBop peakTuea dnnmaHa (39,6 mr 5,5 auTno-6uc-(2-HMTPO-GEH30NHOI) KUCNOTbI PACTBOPSIIOT
B 10 mn aGCONIOTHOrO METUITOBOrO CNUPTA).

O6opyaoBaHue u annaparypa.

. CnektpodoTomeTp.

. LlenTpudpyra pedpuxepartopHas.

. Bans BogsaHas.

. CexyHgomep.

. XonoaunbHUK BbITOBOW

. Becbl aHanuTuyeckue.

. pH-meTp

. FluneTku namepuTenbHble.

. Mpo®upkn xuMmyeckme n LeHTPUGYKHbIE.

10. Konbbl mepHebie.

MaTtepuan ana uccnegoBaHus.

MaTtepuanom ans UCCNefoBaHUs CMY>XUT renapuHM3NpOBaHHAsA KPOBb.

Xoa onpeaenexus.

1. B xumuyeckyto npoOupky HanueatoT 0,5 mn kposu u pobasnsiot 3,5 mMn AUCTUNNUPOBAHHOW BOAbI,
TLATENbHO NEPEMELLMBALOT U OCTABNAOT B XonoaunsHuke Ha 10 - 15 MuHyT Anst 6onee NONHOro remonuaa.

2. B xumunyeckyio npobupky npunusaioT 1 mn pacteopa riytatmoHa u npudasnsioT 1 mn remonusara.

3. MepeHocar no 0,5 mn cMecu B ABe LEHTPUPYKHbIE MPOOMPKK, NOMELLAIOT MX B BOASAHYIO BaHio npu 37 °C
N UHKYOUPYIOT B TeyeHune 5 mMuHyT. B onbiTHyi0 npobupky aobaenawTt 0,1 mn pactBopa nepekucu Boaopoaa,
MHTEHCUBHO BCTPSAXMBAIOT U OCTABNSAIOT B BOASHON OaHe.

4. POBHO 4epe3 1 MMHYTY C MOMeHTa gobaBneHus pacTBopa nepekucu sogopoda (MO CeKyHAOMeEpy) B
OMbITHYIO U KOHTPOMbHYIO NPOOKUPKM NpunmeatoT no 2 mn xonogHon 10% TXY. B KOHTPOMbHYIO NpoOUPKY TONBKO
nocne atoro agob6aenstor 0,1 Mn pacTteBopa nepekucu Bogopoaa.

5. O6e npobupku BCTPAXUBAIOT U noMeLwatoT Ha 10 MUHYT B XONOAUIbHUK.

6. Mpo6bl ueHTpudyrnpytoT 15 MuHyT npu 3000 06./MuH. n 0 - 4 °C.
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7. Mo 0,5 Mn HagoOCag04HONM >KUAKOCTU M3 KOHTPONBLHOW M OMbITHOM MPOBOMPOK NEPEHOCAT B XUMUYECKUE
npobupku 1 npunusaiot no 10 mn doccarHoro Gychepa, pH 8,0.

8. B o06e npobupkn npubasnsawTt no 0,05 mMn peaktuBa 3nnmaHa U COAEPXMMOE TLUATENLHO
nepemeLLnBaoT.

9. N3MepsAT ONTUYECKYIO MIOTHOCTE KOHTPONBHON MPOObl MO CPAaBHEHUKD C OMbITHOW B KIOBETE C XOA0M
ny4a 10 mm npu 412 HMm.

10. [Ina onpeaeneHnsa ckOpOCTU HedpepMEHTAaTUBHOIO OKMCNEHWUSI BOCCTAHOBIIEHHOTO rNyTaTuoHa NpoBoaAT
uccneaosadme npo6 no n. n. 2 - 10, B KOTOpble BMECTO remonuaaTta npubaensitot 1 mn BOAbI.

PacueT pesynbTaTos.

AKTUBHOCTb FMyTaTUOHNEPOKCUAA3bl KPOBU PACCHUTLIBAIOT N0 hopMyne:

A (E, - E,)x10.55x10° x166,4
13100 ’

rae:
A - akTuBHOCTL dpepmenTa, M.E. (MKM BOCCT. rnyTaTuoHa/n X MUH.);
E, - onTnyeckas NNOTHOCTb KOHTPOSbHOW MPOObl NO CPaBHEHMIO C OMbLITHOW Npu (EepPMEeHTaTUBHOM

OKWUCIEHUM INyTaTUOHa;
E, - OnTMYeckasl NMOTHOCTb KOHTPOMbHONW MpoBbl MO CPABHEHMIO C OMbLITHOW NpWU HedepMEHTaTUBHOM

OKUCIEeHWUU rnyTaTuoHa no n. 11;
10,55 - KOHEeYHbIN 06BbEM NPOOBLI;
166,4 - cbakTop pasBeaeHus;
10° - nepecyet B MKM;
13100 - KO9PPUUMEHT MOAAPHON IKCTUHKLUMN THDA,

30. OMPEJENEHNE AKTUBHOCTU MYTATUOHPEAYKTA3bLI B KPOBU

MpuHuMn wmetoga. [myTaTMoHpeaykTa3sa, WUCMOMNb3ys BOCCTAHOBIMEHHbIE (POPMbI MUPUAWHHYKIEOTMAOB,
nepeBoAUT OKUCMEHHYI0 POPMY FNyTaTMOHa B BOCCTAHOBMEHHYI0. [10 yBENUYEHUIO KONMYECTBA BOCCTAHOBMEHHOIO
rnyTaTuoHa B cpefe UHKybaumm paccunTbiBAETCH aKTUBHOCTb (PEPMEHTA.

PeakTtusbl.

1. 0,1 M dhocpatHbin Bychep, pH 7,4 (6,8 r KH,PO, pacteopsatotr B 500 mn Boabl, 11,4 r K,HPO, x3H,0

pacteopsoT B 500 Mn BoAbl. Mofny4yeHHbIe pacTBOPbI CMELUMBAKOT NOA KOHTponem pH-meTpa A0 nofyyveHus
HeobXxo0aAUMOro 3Ha4veHus pH).
2. 4,0 MM pactBop okucneHnHoro rnyratuoHa (134,75 mr okucnenHoro rnyratmona u 0,5 mr DITA-Na,

pacteopstoT B 55 mn dhocdpatHoro 6ydepa pH 7,4). PacTBop rotoBaAT B A€Hb NPOBEAEHUSI UCCREAOBAHUS.

3. 5,35 MM pacteop HAO®H (11,16 mr HAOQ®H pactBopsioT B 2,5 mn Boabl). PacTBop rotoBAT nepej
MCMNOMb30BaHUEM.

4. 10% pacTBOp TPUXIOPYKCYCHON KNCnoThl (10 r TXY pacteopatoT B 90 M AUCTUNNUPOBAHHON BOAbI).

5. 0,3 M bocdpatHbin 6ydep, pH 8,0 (10,2 r KH,PO, pactsopsiotr B 250 mn Boabl, 34,2 r K, HPO, x3H,0

pacteopsaoT B 500 mn Boabl. Moa koHTponem pH-meTpa pacTBOpbI CMELLMBAIOT A0 MONyYeHUs HEOOGX0AMMOro
3HayeHus pH).
6. 10,0 MM pactBop peaktusa dnnmaHa (39,6 Mr 5,5-auTn0-6UC-(2-HUTPO-GEH3OMHON) KUCMNOTLI PACTBOPSIIOT
B 10 Mn abCOMOTHOrO METMITOBOrO CNUPTA).
O6GopyaosaHue 1 annaparypa.
1. CnekTpodoTOMETP.
2. LleHTpudpyra pedpukepatopHas.
. bans BoggaHas.
. CekyHAOMEp.
. XonoAgunbHUK 6bITOBOM
. Becbl aHanuTu4eckue.
. pH-meTp.
. MuneTkn N3MEpPUTETbHLIE.
. MIpoBUPKN XMMHUYECKUE U LEHTPUDYIKHDBIE.
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10. Konbbl mepHble.

MaTepuan ans uccrneaoBaHus.

MaTepuanom Ana uccnefoBaHus CAYXMT renapuHU3MpoOBaHHas KPOBb.

Xop onpeaeneHus.

1. B xumuyeckyto npobupky HanuearoT 0,5 mn kposu u pobasnsiot 3,5 mMn AUCTUNNMPOBAHHOW BOAbI,
TLATENbHO NEePEMELUMBAIOT U OCTABNAIOT B XONoAunbHUke Ha 10 - 15 MUHYT AN NONHOrO remonu3aa.

2. B xumuyeckyio npobupky npunueatoT 2,0 MmN pacTBopa OKUCNEHHOro rryTatuoHa, npubaBnaT 1 mn
remMornu3ara 1 XopoLuo nepeMeLLnBaroT.

3. NepeHocat no 1,0 mn cmecu B ABE LIEHTPUYKHbIE NPOOMPKK, NOMELLAIOT X B BOAAHYIO GaHio npu 37 °C
U UHKYOMPYIOT B TE€YEHUE 5 MUHYT.

4. B onbITHYO npoBupky gobaenawT 0,1 mn pacteopa HALPH, MHTEHCUBHO BCTPSXMBAIOT U OCTABMSAIOT B
BoAsHOW DaHe.

5. PoBHO yepe3 10 MUHYT (MO CeKyHAOMEpPY) B OMbITHYIO U KOHTPOSbHYK Npobupku npunueatoT no 1 mn
xonogHon 10% TXY. B KOHTPONbHYIO NPOBKUPKY TONbLKO nocne atoro gobasnawt 0,1 mn pactesopa HAOPH.

6. OGe npobupku BCTPAXUBAIOT U noMeLaoT Ha 10 MUHYT B XONOAUNbHUK.

7. Mpo6bl ueHTpudcbyrmpyioT B TeveHne 15 muHyTt npu 3000 06./MuH. n 0 - 4 °C.

8. Mo 1 Mn HagOCaa04HOW XUAKOCTU N3 KOHTPOSIbHOM U OMbITHON NPOBUPOK NEPEHOCAT B COOTBETCTBYIOLUME
XUMUYeckne Nnpobupkn n npunueaioT no 5 mn docdatHoro 6ydepa, pH 8,0.

9. B o06e npoGupkm npubasnsotr no 0,05 mn peaktuBa J3nnmMaHa W CoAepXUMOEe TLATENbHO
nepemeLunBaoT.

10. M3MepstoT ONTUYECKYIO MMNOTHOCTb KOHTPOMNbHOW NPoObl MO CPAaBHEHUIO C OMbITHOW B KIOBETE C XO/10M
ny4a 10 mm npu 412 HMm.

PacueT pe3ynbTaTos.

AKTUBHOCTb FNyTaTMOHPEAYKTa3bl pacCUUTLIBAIOT MO hopmyne:

AL x6,05x10°x84
13100x10x2

rae:

A - akTUBHOCTL pepmenTa, M.E. (MKM OKMCNEHHOrOo rnyTaTuoHa/n X MUH.);
6,05 - KOHeYHbI 06beEM NPobbI;

10° - kK0adppULIMEHT nepecyeTa B MKM;

84 - chakTop passeaeHNsa KpoBK;

10 - BpemMsa uHKybaumm, MuH.;

2 - KO9(hpMLMEHT nepecyeTa Ha OKUCIIEHHbIW FMYTaTUOH;

13100 - KO9PPULUMEHT MOAAPHON IKCTUHKLUMN THDA,

31. METO[ OMNPELENEHNA AHTUOKUCTUTENBHOM AKTUBHOCTU
MNA3Mbl KPOBA

MpuHuMn metoga. MeToa OCHOBaH Ha perucTpaumMum CKOPOCTU OKUCMEHUSA BOCCTAHOBEHHOW (hopmbl 2,6-
auxnopdeHonuHgodeHona (2,6-OXPUNP) Kucnopoaom, pacTBOPEHHbIM B peakuMoHHOW cpege. [pu aTOM
GecupeTHas nerikogopma 2,6-0XPUD nepexoguT B OKpaLLEHHYIO (DOPMY, UMEIOLLYIO MAaKCUMYM NOTMNOLLEHUS Npu
600 HM.

PeakTussbl.

1. 0,25 M dhocchatHein Bydep, pH 7,4 (7,8 r NaH,PO, x2H,0 pacTtsopsaioT B 100 MA AMCTUNNMPOBAHHOM

Boabl - pacteop N 1; 11,4 r K,HPO, x3H,0 pacreopstoT B 100 mMn AnctunnmposaHHoi Boabl - pactsop N 2. K 81
mn pacteopa N 2 npunusatot 19 mn pactsopa N 1 n usmepsor pH Ha pH-meTpe. Josoasar o6vem go 200 mn
OUCTUNINIMPOBAHHOW BOAOW).

2. 0,8 MM BogHbINi pacTtBop 2,6-guxnopdeHonuHaodeHona B okucneHHon dgopme (11,6 mr 2,6-OXPNP
pacTBopsloT B 50 M AUCTUNNMPOBAHHON BOAbLI). PacTBOp roTOBUTCA 3a CYTKM 40 NPOBEAEeHUs aHamnu13oB.

3. 3,2 MM pactBop 3aKkucHoro cepHokucnoro enesa (44,5 mr FeSO,x7H,0 pacteopaior B 50 mn

OUCTUNNIMPOBAHHOW BOAbI). PacTBOp roToBUTCA HENOCPEACTBEHHO Nepes NpoBeaeHneM aHanu3os.
O6GopyaoBaHue 1 annapartypa.



1. CnekTpochoTomeTp MioboOM Mapku ¢ TEPMOCTATMPYEMON KIOBETOM MMM cnekTpokonopumeTp "Cnekon-20
unu 210, 211, 220, 221" ¢ TepMoCTaTUPyEMOW KIOBETOIA.

2. YnbTpaTtepMocrar.

3. BoasHas 6aHs.

4. Becbl aHanuTU4eckue.

5. Konbbl mepHbie.

6. MuneTkn namepuTenbHbIe.

7. MukponuneTtku unu mukpowunpuu Ha 10 u 20 mkn.

MaTepuan Ana nccneagoBaHuA.

Marepuanom ans uccneaoBaHus CRYXUT Nna3ma KpoBu.

Xop onpeaeneHus.

1. B Tepmoctatupyemyio kioeTy (37 °C) nocneaosartenpHo aobaenaot 0,5 mn ¢ocdartHoro Gydepa pH
7.4, 0,15 mn pactBopa 2,6-0XdUP, 0,15 mMn pactBopa 3aKUCHOTO CEPHOKUCNOrO emnes3a U ObiCTpo
nepemeLwmsatot. Bce pacTBopbl 4OMKHLI UMETL TeMnepartypy 37 °C.

2. Cpasy nocne nepeMmewmBanus ObicTpo aotaensawT 10 unu 20 MKN nNnasMbl KPOBU, NEPEMELLUBAIOT U
yepes kaxable 30 cek. (M0 cekyHaomepy) nocne aoGaBneHWMA NNasMbl HA NPOTSHKEHUM 5 MUH. U3MepsIOT
ONTU4YECKYI0 MNOTHOCTL Npu 600 HM npoTue BoAabl (D, ).

3. OnpeaensalotT ckopocTb OkucneHusn 2,6-OXPNP B peakunoHHon cpeae no n. 1 m 2, HO BMECTO NNa3MbI
KpoBM A06ABNAIOT TakoM e 06bem ANCTMNNUPOBaHHON BoAbl (D, ).

4. OnpeaensioT ONTUYECKYIO NAOTHOCTL Npu 600 HM MHKYGALMOHHOW cpeabl, B kKoTopo 2,6-OXPUP okucneH
MONHOCTLIO. [NA 9TOro B KiOBETY A00aBNAIOT T€ K& KOMMOHEHTbl, HO BMeCTO pactBopa FeSO, u npoObl
[06aBnsAoT paBHble UM 00bEMbI AUCTUNNMPOBaHHON BoAbl (D, ... ).

PacueT pe3ynbtaTos.
OnpeaensoT 3Ha4YeHUe KOHCTaHT ckopocTei okucneHus 2,6-AXPUND B KOHTpPONe u onbiTe No hopmynam:

WD, -(InD,,. -D,)

KK
5
- lnDMakc *(IIIDM 7D5011)
on 5 -

PaccunTbiBalOT KOHCTAHTY uHrMOMpoBaHua (K, ) nnasmon kposu okucneuusn 2,6-guxnopdenonuigoderona,
SIBNSIIOLLYIOCA MOKa3aTeneM ee aHTMOKUCTIIUTENbHON aKTMBHOCTM, NO hopmyne:

rae:

K, - aHTMOKMCIIUTENbHAS! aKTUBHOCTb NNa3Mbl KPOBU, mxmr’ xmun.” ;
K, - KOHCTaHTa ckopocTyn okucneuus 2,6-AXPUP B koHTpone;

K,, - KOHCTaHTa CKOpOCTH okucneHus 2,6-AXPUD B onbiTe;

C - KOHUEHTpauua nnasMbl B UHKYOALIMOHHOW CMeCu, Mn/n.

Mpumevanus.

1. Mna3ma kpoBu AomkHa ObITL Ge3 cnepos reMonuaa.

2. ViccnepoBaHune AOMKHO NPOBOAMTLCA HE NO3AHee 6 4acoB nocne B3ATUA KPOBMU.

32. ONPEAENEHUE CENEHA B BUONOIMMYECKUNX OBBEKTAX

MpuHumun Metoaa. lMpuHuMn meToAa onpeaeneHwus cerneHa 3aknio4vaeTca B OCYLECTBIIEHWM MOKPOro
cxuranms o6pasua CMechbio asOTHOW M XIOPHOM KMCTIOT, BOCCTAHOBMEHMM Se® A0 Se'* AedcTBMEM COMSIHOM
KUCNOTbI U 06pa30BaHUM KOMMNIIEKCA CENEHUCTON KUCNOThI C 2,3-AnaMMHOTaNMHOM - AMa30ceneHona, BefnMuuHa
chnoopecLieHLUMM KOTOPOTo NPONOPLUOHANBLHA COAEPXAHUIO ceneHa B npobe.



PeakTussbl.

. 12,5% pactBop ammuaka.

. [ekcaH.

. 2,3-anammHoHadTanunH.

. Kucnota asotHas, x.u.

. Kucnora consiHas, x.4.

. Kucnorta xnopHas 52%-Has.

. HaTpuit ceneHucTokucnbli.

. Nepekucb Bogopoaa 30%-Hasq.

. TeTpaHaTpueBas Conb STUNEHANAMUHTETPAYKCYCHON KUCTOTHI.
O6opyaoBaHue u annapaTtypa.

. ANMIOMUHMEBbI BIOK CHUTaHUs.

. OnekTponnuTka GbITOBOrO Ha3HA4YeHUs.
. KOHTaKTHbIN TepMOMETD.

. dnekTpopene.

. Becbl aHanuTuyeckue.

. baHs BoasiHas ¢ TepMoperynaTopom.

. MukponsmenbunTenb TKaHu.

. CnekTpohnyopumMeTp.

. MpoBupku ¢ npuTepTbiMKU NPOGKaMMu.

10. Konbbl kKOHUYeCKune.

11. LunmHapsl MEPHbIE.

12. Konbbl MepHsbIe.

13. MuneTkn (GropeTkn).

14. BOPOHKM XMMUYECKUE.

15. ®unbTpbl 06€330MEHHBDIE.

16. Bymara uHgmkatopHas yHuBepcarnbsHas.

MpuroToBnexHne pacTBOPOB.

4.1. PacTBOpbI COMAHONM KMCIOThI.

4.1.1. 0,1 M p-p: 1 ky6. cm 36% HCI pa3basnsaT B MepHoi konbe ao 100 ky6. cM AUCTUNNMPOBAHHOW
BOAON.

4.1.2. 6 M pactBop: 51 ky6. cm 36% HCI pas6aensiotr B MepHoli konbe ao 100 ky6. cm ANCTUNNMPOBAHHOW
BOJOMN.

4.2. PactBop TeTpaHaTpueBOi COMU ITUINEHANAMUHTETPAYKCYCHON KUCIOThI: 1,25 r TeTpaHaTpueBon cConu
9TUNEeHANaMUHTETPAYKCYCHOM KUCNOTbI pacTeopsitoT B 100 ky6. CM AMCTMNNUPOBAHHOW BOALI.

4.3. 0,1% pacrtBop 2,3-auamuHoHadranuHa: 1 rpamm 2,3-auamuHoHadranuHa pacreopstot B 100 ky6. cm
0,1 M consiHOW kmcnoTel npu cnabom HarpesaHuu (10 - 15 MUHYT Npu Temnepatype He Bbiwe 50 °C). [NonyyYeHHbIn
pacTBOp MEPEHOCAT B AENMUTENbHYIO BOPOHKY, TPWXAbl IKCTPArMpyloT rekcaHoM (no 15 ky6. cM), BOAHbLINA CIO#
otaensaioT, GUNbTPYIOT Yepe3 (punbTpoBanbLHYI0 Bymary, XpaHaT noa cnoem rekcada npu 0 - 4 °C B TeMHOTE A0
MOMEHTA (priyOpOMETPUIECKOro onpeaeneHus. PacTBop roToBAT B eHb NPOBeAEHUS aHanu3a.

Bce onepauun npoBoaATca B paccesiHHOM cseTe! He aonyckaercsi ucnonb3oBarb CMasky LWnudoB u konb
AenuTEenNbHOW BOPOHKK!

4.4. CTaHpapTHble pacTBOPbl CENEHUCTOKUCIIONO HaTpuA.

4.4 1. OCHOBHOI CTaHAapPTHBLIA pacTBOp coaepXuT 1 mMkmonb ceneHa B 1 ky6. cm. Pacteopsior 0,01729 r
ceneHokucnoro Hatpua B Hebonbwom konu4vectee 0,1 M HCI B mepHon konbe Ha 100 ky6. cm n 4OBOAAT A0 METKU
CONISIHOM KMCIOTON YKa3aHHON KOHLEHTpauuu. PactBop XpaHAT B TEMHOTE He 6onee 1 mecsiya.

4.4.2. Pabounit cTaHpapTHbIN pacTBop, cogepxkawmit 1 Hmonb ceneHa B 1 ky6. M. MuneTkoii BHOCAT 5 ky6.
CM OCHOBHOrO CTaHAApTHOro pacrsopa (n. 4.1) B MepHyI0 konby BMecTumocTbio 500 ky6. cM 1 goBoaAT obbem A0
meTku 0,1 M HCI. PactBop xpaHAT B TEeMHOTE He Bonee 1 MecAua.

Xoa onpegeneHvs.

Mokpoe cxuranue. B3asewwmBaloT u nepeHocAT B npobupkn ana cxuraHusa ot 50 go 100 Mr (B 3aBUCMMOCTH
OT coAepXaHua ceneHa), Ho He Gonee 100 wmr, uccrneayembix NMPOAYKTOB M COOTBETCTBYIOLLMIA oGpa3sel,
CpaBHEHUS.

Ons nocrpoeHus kanubpoBoYHONM KpuBOiA B 6 npobupok BHOcAT: 0 (KOHTpOnbHLIA pacteop); 0,1; 0,2; 0,4; 0,5
u 0,6 ky6. cM cTangapTHoro paboyero pactsopa ceneHUCTokucnoro Hatpus (n. 4.4.2), yto cootsetcreyet 0; 0,1;
0,2; 0,4; 0,5 n 0,6 HMONb ceneHa B Npobe. Bo Bce npobupku gobaensoT no 1 ky6. cM a30THOM KUCNOTbI U 0,7 ky6.
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cM 52% xnopHow kucnoTbl (1 kyD. cM 42% XJNOPHOW KUCINOTbI) U OCTABAAIOT NPU KOMHATHOW TemnepaType Ha 12 -
18 yacos. 3aTteM npobMpkKKM NOMELLAIOT B BNOK CKUIaHUSi U OCYLLECTBAAIOT MUHepanu3auuio B TeMnepaTypHOM
pexume: 120 °C - 1 yac, 150 °C - 1 vac, 180 - 185 °C - 1,5 vaca. Mo okoOH4YaHuKM npouecca pacTBopbl 06pasuoB
DOMKHbI ObiTb 6ecuyBeTHbIMU. Mpyu Hanuuun oByrNUBaHUA CHUraHWe cneayeT NOBTOPUTb, YBENUUYUB KONUYECTBO
XINOPHOW KUCNOTLI A0 1 Ky6. cm 52% (1,4 ky6. cm 42%).

Ypaneuue cneaos a3oTHOW KMCAOTHI. [ANa yaaneHus cnegoB asoTHOW KMCNOTbl BMoK CxuraHus oxnaxgator
no 150 °C, po6asnaioT k npobam 1 - 2 kannu nepekucu BOAOPOAA U BbIAEPHMBAIOT NPU YKa3aHHOI Temnepartype B
TeyeHue 10 MuHYT. [0 OkOHYaHMM Npouecca NPoGbl cpasy e BbIHUMAIOT U3 BNoKa CXMraHus.

BoccTaHOBMEHNE LUECTMBANIEHTHOrO ceneHa Ao Se' . K npo6am poGaensor no 1 ky6. cm 6 M consiHom
kucnotbl U BoiaepmsaioT npu 110 °C B TeueHue 10 MuHyT. Mo OKOHYaAHMKM npouecca Npobbl Cpa3y e BbIHUMAIOT
u3 6noka oxuranus, godasnsaioT no 1 ky6. CM AUCTUNNUPOBAHHON BOADI.

KoHaeHcauusa ceneHucTomn KucnoTol ¢ 2,3-anaMmuHoHadptanuna. B kaxxayio npobupky gobasnsior no 0,5 ky6.
CM pacTBOpa TeTpaHATPUEBOW CONMKU 3TUNEHANAMUHTETPAYKCYCHOWM KUCNoThl (no n. 4.2). BoicTpo aosoast pH npo6
Ao 1 - 1,5 no yHueepcanbHbiM UHAUKATOpPAM, 400aBNAIOT B Cny4ae HEOOXO0AMMOCTU MO Kannam pa3GaBneHHbIN
ammuak unu 0,1 M consiHon kucnotbl (n. 4.1.1). K nony4eHHbIM pacteopam npunueatot no 1 ky6. cm 3apaHee
NPUroTOBAIEHHOrO pacrteopa 2,3-AHaMmuHoHadTannHa (no n. 4.3) u sbigepxusator 30 MuHYT npu 50 °C, 3akpbiB
npeasapuTenbHO NPoOkM OT MONagaHus NPAMOro ceeTa.

Mo okoH4YaHun npouecca npobbl BLIHUMAIOT, OXMAXAAT A0 KOMHATHOW TemnepaTtypbl U Kaxaylo
MHTEHCUBHO AKCTparupyiot 2,5 kyb. cMm rekcaHa B TedeHue 50 - 60 cek.

OnpeaenaoT BENMUMHY (hNyopecLiEHUMU OPraHUHECKOro IKCTpakTa npu A, =376 M u 4, =519 M.

JononHUTENbHLIM KOHTPONb 32 TOYHOCTLIO aHanm3a OCYLLECTBAAIOT, CHUMas CnekTpbl (hnyopeCcLEeHLUM npy
yKa3aHHON ANuHE BOMHbI BO30YXXAalOWero ceeta B MHTEpBane AnuH BOnH 450 - 600 Hm. MNonyvyaemble CnekTpbl
JOMKHbI UMETb OAWUH MakcumyMm donyopecueHuuu npu 519 HM. TOYHOCTL aHanu3a onpeaensioT Takke CPaBHEHUEM
pe3ynbTaToB ONpeaeneHns cenexHa B obpasue CpaBHEHUS C PErMamMeHTUPOBAHHBIM 3HAYEHUEM.

Pacuet pe3ynbTaToB.

MaccoByto gonio ceneHa B MKI/Kr (MKr/ky6. M) NpoAYyKTa BLIMUCHIAIOT N0 hOpMyne:

X=79><£,
a

rae:

X - MaccoBas fons ceneHa B MKI/Kr (MKI/ky6. am);

C - Konu4yecTBO ceneHa B npobe, onpeaeneHHoe NO CTaHAAPTHOW KpMBOM, HM;

79 - aTOMHbIV BEC CENEHA;

a - macca o6pasua HaBeCku, B3ATOro Ha aHanus (r), Unu ANs >XUAKUX NpoaykroB o6beM obpasua, B3ATOro Ha
aHanus (kyb. cm).

3a oKoHuaTenbHbIi pe3ynbTaT NPMHUMAIOT CpeaHee apumMeTuyeckoe 3Ha4YeHne ABYX OnpeaeneHui.

33. OMPELENEHVE NOJA B BUONOMMMYECKMX OBbEKTAX

MpuHUMn metoaa. MeToa OCHOBaH Ha KaTanu3MpyloLwwem AeWCTBUM MOAMA-MOHA HA peakuuio OKUCHEeHUS
pOAaHMA-UOHA >KENne3oM, Npu 3TOM NPoMCXoauT ofecuBedynBaHWe pacTBopa. YyBCTBUTENBHOCTL peakuun 107
MKI/Mn.

PeakTtussbl.

1. 10%-Hbln pacTBOpP CEpPHOKUCIIOro LIMHKa (ZnSO4X7HZO). 100 r cormm pacteopsioT B 900 mMn
OMANCTUNIMPOBAHHOW BOAbI.

2. 0,5 H pacrBop eakoro HaTpa. 20 r NaOH pacrteopsioT B 1 11 BOAbI.
. 3% pacteop yrnekucrioro kanus (K,CO,). 30 r conu pactsopatoT B 970 M BOAbI.

. 30% pacTBOp Yyrnekncrnoro Kanus (K2C03). 300 r conu pacteopsioT B 700 Mn BOAbI.

. 2 H pacreop eakoro kanus (KOH). 112 r wenoyn pacTBopsitoT BOAOW B MepHOii konbe Ha 1 n.
. 0,006 M pactBop poganuaa kanust (KCNS). 0,6 r BeLuecTBa pacTBOPSAIOT BOAOW B MEPHOI konbe Ha 1 .

. 0,235 M pactBop HUTpUTa HaTpUSA (NaNOz). 20 r BeLLeCcTBa pacTBOPAIOT BOAOK B MePHOI konbe Ha 1 .

0o oo A~ W

. 5%-HbIi pacTBOP a30THOKUCIIONO Kanua (KNO3) . 50 r conu pacteopsoT B 950 Mn BOAbI.



9. 0,255 M pacTBOp >kene3o0aMMOHUIHLIX KBAcCLIOB (NH4Fe(SO4))2><12H20 B 2 H TOYHO OTTUTPOBaAHHOM

pacTBope as3oTHOM kucrnoTbl. 100 r KBacuoB HarpeBaloT B 1 1 2 H KUCNOThLI, BblgepxuBaoT 10 - 12 4yacoB u
PUNBLTPYIOT.

10. CtaHgapTHeIi pactBop noaa. OCHOBHON pacTBOp A0MmkeH cogepxatb 500 mkr B 1 mn. Kanus woaua (K1)
BbicyLumBatot npu 105 °C go nocrosiHHoro seca u pacreopsiot 0,131 r conu B mepHoii konbe Ha 200 Mn BOAON.
XpaHAT B XonoauneHuke. Cpok rogHOCTU peakTUBOB, UCMOMb3yeMbIX NPU KonopumeTpupoanuu (n. n. 6 - 10), He
JOIDKEH NPEBbILATL LIECTU MECALIEB.

O6GopyaoeaHue 1 annapartypa.

. POTO3NEKTPOKONIOPUMETP.

. CyLUIMnNbHbINA WKad.

. Tepmocrar.

. LleHTpudbyra Ha 3000 06./MuH.

. MydenbHas neusb.

. CekyHaomep.

. MpoBupku LeHTpudyxHbIE.

. MpoBupku ¢ nputepToi npobkoi Ha 8 - 10 mn.
. Wratuskl ans npobupok.

10. CtakaHuukn kBapuesble Ha 20 - 50 Mn (MOXHO MNNaTtWHOBbLIE WMW, B KpaWHem Cfy4Yae, HOBble C
HenoBpeXaeHHON rnasypbio hpapdoposble vaLiku N 1).

11. NMuneTkn aBToMaTUYECKUE U OBbIYHBIE.

Matepuan gna uccnegoBaHus.

MaTepuanom Ans UCcrneioBaHMsA MOTYT CNY>XUTb Nobble Buonornyeckne ob6bekThl, B T.4. CbIBOPOTKA KPOBMU,
MOMOKO, BOAA, KOpMa U ap.

Xoa onpeaeneHns.

WccnenoBaHue CbIBOPOTKM KPOBU.

B CLIBOPOTKE KPOBW OMPeAensiioT Tpu ¢opMbl i0aa - CBA3aHHLIN ¢ Genkamn (CBW), Heopranuueckwit u
o6wwmn noa. Ans oueHKkn PYHKLUUOHANBHOTO COCTOAAHUS LUIUTOBUAHOM Xene3bl BbIBOAAT NOAHBIA KOI(PDULMEHT.

Onpeaenenne cBssaHHOro ¢ 6enkamu noga (CBU).

1. B UeHTpUdYXKHYIO NpoBUPKY BHOCAT 1 M CbIBOPOTKW KPOBM, 3 M CBEXeil GuanctunnmpoBaHHOW BOAbI,
0,5 mn 10%-HOro pacrtBopa CEepHOKMCNOro uuHka v 0,5 mn 0,5 H pacrtBopa eakoro Harpa. TuwarenbHO
nepemeLUMBaloT CTEKNAHHOW nanodkoi. BoigepxusaloT 30 MUHYT Npu KOMHATHOW Temnepartype. MapannenbHo
CTaBUTCA XONOAHbIA OMbIT (KOHTPOSb), CO BCEMU PEaKTUBAMM, KPOME CbIBOPOTKN KPOBM.

2. UeHnTtpucpyrmpytotr 20 muHyT npu 3000 06./MuH. CynepHaTaHT WCMNOMb3YIOT ANA onpeaerneHus
HEOPraHMYeCcKoro Moga (XpaHUTb MOXHO B TE€YEHME CyTOK) unM cnueatoT. MNpobupky ¢ 0Cagkom nepesopayuBaloT
Ha punbTpoBansLHyo Gymary.

3. K ocagky nob6aensaior 1 Mn 2 H pacTBopa €4Koro Kanus, NepeMeLInBaloT CTEKINSIHHON NANoYkon, KOTOpylo
3atem cmbiBaloT 1 Mn BoAbl. Mpo6y NepeHOCAT B KBaApLUEBbLIN CTakaH4YMk U 1 mMn BOAbl OOMbIBAIOT Nanouky U
npodupky.

4. Ocapok BbiCYLUMBAIOT B CylumMnbHOM wikady npu 105 °C B TeveHune 10 - 12 yacos, a 3atem NOMELLAIOT B
XONoAHYI0 MydenbHYIO NeYb, AOBOAAT TEMNepaTypy nNpu 3akpbiTon aAsepue Ao 600 °C, nepuoguyecku (3 - 4 pasa)
OTKpbIBas ABepuy Ha 15 cek. AnA yckopeHus npouecca o3oneHus. Ecnu o3oneHne npon3owno He nonHOCTLIO, B
npo6ax MMEeKTCA YaCTUYKW TeMHOFO LBeTa, TO NpoOMpKM (CTakaHYMKM) OXNaXK4alT, 0Cagok cMayusalt 2 - 3
KannaMmu 5%-Horo pacreopa asoTHOKUCNOrNO Kanusi, BbiCyLLMBaloT nNpu Temnepatype 150 °C 30 MuHyT, nepeHocaT
B pasorpeTyto (150 - 200 °C) MmydenbHyI0 neub, AOBOAAT Temnepatypy 40 600 °C u Bbigepxunator 15 MUHYT.

5. Mpo6bl 0xnaxaatoT, 301y C NOMOLLLIO CTEKMSHHOW NAaNoYku CMbIBAIOT CO CTEHOK YalUKW B LEHTPUMDYXXHYIO
nNpodupky NATUKPaTHbIM Ao6aeneHnem soabl (Mo 1 mn). TwaTenbLHO NepeMeLUnBaloT.

6. LeHtpudbyrupyiotr npu 3000 06./MuH. B TeueHne 20 MuHyT. CynepHaTaHT AOMKEH ObiTb NPO3pPaYHbIM.
[anee roToBAT CTaHAAPTHLIE PACTBOPBI.

7. PaGouuin pactBop roToBAT nepea onbiTOM: pactBop A (KoHueHTpauua noga 10 mkr/mn) - Gepyt 1 Mn
OCHOBHOrO pactBopa hoga u aosoaat sogoi ao 50 mn; pacteop b (coaepxanue noga 40 Hr/mn) - Gepyt 1 Mn
pactsopa A u 4oBoaAaT Boaown Ao 250 mn.

CraHaapTHble pacTBOpbI FOTOBAT U3 pacTBopa b no cneaytowei cxeme:

O©COoO~NOOTDAWN -

N npo6upok TlloouepenHo BHOCAT, MI KoHueHTpauus roga,
I HT'/MI




pacTtBop B BOIA

1. (xoHTpOJbL) 0 4,0 0
2. 0,5 3,5 20
3. 1,0 3,0 40
4. 1,5 2,5 60

Mpunueatot no 0,4 mn 0,006 M pacTteopa pogaHuaa Kanus, 3aTEMHAIOT KOMHaTy U BHOCSIT T€ K& peakTuBbl,
4TO U B Npobsbl (. 8).

8. B uuctyio npobupky ¢ nputepToii NPOOKOW BHOCAT 2 MM MPO3payvHOro ueHtpudyrata, 2 Mn
GugncTunnuposaHHoi sBoasl U 0,4 mn 0,006 M pactesopa pofaHuaa kanus. 3aTEMHSAIOT KOMHATY W, Ha4nHas co
CTaHAapToB, BHOCAT B Kaxaylo npobupky no 1 mn 0,235 M pacrsopa Hutputa Hatpusa u 1,6 mn 0,2 M pacTtsopa
»Kene30aMMOHNIHbIX KBacLOB. MpoBupky ABaXabl B3GANTLIBAKOT U BKMIOYAOT cekyHaomep. C uHTepsanom B 1
MWUHYTY 3a5MBaloT ABa NOCMeHUX peakTuea B nocneaytowue npodupku. MNpobbl HAKPLIBAIOT TEMHON Gymaron.

9. BoiaepxuBatoT 20 MUHYT, ecrnn TeMmnepaTtypa okpyxatoLiero sosayxa > 26 °C, 25 MuHyT npu 22 - 23 °C,
30 muHyT npu 18 °C (Hxe 18 °C peakuus He uger).

MOCKOMbKY KMHETUKA peakumun CUNbHO 3aBMCUT OT TeMMepaTypbl BO3ayxa W pacTBOPOB, BHa4vare npoBoAsAT
uccneaoBaHne CraHAapTHbIX pacTBopoB. [Mpobbl crnedyeT npeaoxpaHaTb OT MonagaHusi NPAMbIX COMHEYHbIX
nyyen, NOCKONbKY CBET, KaK U Mo, KaTanuaupyeT 3Ty peakuumio.

10. OnpegensitoT onNTMYecKyl nnotHocte Ha $3Ke npu cuHem ceetodunbTpe (430 HM) B KlOBETE C
TONLWMHOI crnosi 10 MM NPOTUB BOAbI C MHTEPBANOM B 1 MUHYTY NO CeKyHAOMEpY. 10 NONy4YeHHbIM AAHHBIM CTPOAT
KanMBpoBOYHbIN rpacuk, N0 KOTOPOMY ONPEAEnsIoT KOHUEHTpauuIo iHoaa B npobax.

PacuyeT pe3ynbTaTos.

CogpepxaHue ioga B npobax onpenensercs no opmyne:

- ax5x100
B, aM/n =220 98 705,
R N T

rae:

a - KONMMYECTBO oaa B HAaHOrpaMMax (Hr), HanAeHHoe no rpaduky, 3a BbLIMETOM 1M0AA B XOJIOCTOM OfbITE;

5 - o6bem pacTeopa 30-bl, MIT;

100 - nepeBoa B MKr %;

2 - 06beM UeHTpudyrata, B3sTOro Ha onpeaeneHue, mi;

| - 06beM CbIBOPOTKM, MIT;

1000 - Mr B H.

OnpenenexHne HeopraHM4eckoro noaa.

Ons onpeaeneHuss UCMONb3YIOT MNPO3payvHbIi  LieHTpudpyrat, MONy4YeHHbI nocne ocaxaeHus 6enkos
CbIBOPOTKM KpoBK. OTOUpAIOT No 4 Mn LeHTpudyrata u NnpoBOAAT PEaKLUIO, HAYUnHas ¢ . 8.

Onpeaenexue o6wero roaa.

O6LwMI oA onNpeaensioT No cymme cBAasaHHoro ¢ 6enkamm (CBM) n Heopranudeckoro ioaa.

OnpeaeneHue nogHoro koadpuumenTa.

MoaHblii k03PULIMEHT BLIBOAAT U3 COOTHOLLIEHUS CBSI3AHHOTO ¢ Genkamm ioa u HeOPraHMYeckoro Moaa.

Mcecneposanue Monoka.

Onsa ananu3a 6epyT 1 mn monoka, nepemewmsatot ¢ 1 mn 2,0 H pactBopa eakoro kanusi, BbICyLUIMBAIOT NpU
15 °C u panee genaiot Bce onepaumu, Ha4yuMHas c n. 4.

WcecneposaHue BOAbI.

5 mn Boabl nepemelumBaioT ¢ 0,2 mn 3% pacrBopa yriekMcrnoro kanus, BbICYyLUMBAIOT U 030NSI0T B TEYEHUE
5 MUHYT nocne aocTuwxeHusa Temnepartypbl B mydene 600 °C. [lanee Bce NOBTOPSAIOT, HAYMHAZA C M. 5.

CrangapTHbie pacTBOPbI 0Aa rotToBAT M3 pabouero, coaepxxatuero 10 Mkr/mn (A) no cxeme:

N mpoBupok MoouepemHO BHOCHAT, MII KoHUeHTpaumusa ioxa,
HI'/MII

pacTBOop A BOIA




1 (xoHTpoOJB) - 4,0 0
2 0,6 3,4 6
3 1,2 2,8 12
4 1,8 2,2 18

Bpewms peakuun npu Temnepatype 20 °C npuMepHO 80 MUHYT.

MccnegosaHue KOPMOB.

BepyT HaBecky BO3AYLLUHO-CyXOro, M3MenbYE€HHOr0 A0 OAHOPOAHON Macckl o6pasuya B konudvectse 0.2 T,
pobaensiot 1,2 Mr 3% pacrtBopa yriekucrnoro Kkanus, nepemeLwumBaloT U 0CTaBnAIOT NPU KOMHATHOW TemnepaType
o criegytowiero aHA. Beicywmsatot npu 150 °C n ganee sce onepayuu, Ha4uMHas ¢ n. 4.

CTaHaapTHbIe pacTBOpbI HOAa roTOBAT U3 paboyero, coaepxawero 40 Hr/mn (B) no cxeme:

N npofupok IloouepenHO BHOCAT, MI KoHueHTpauus Moza,
HT/MI

pacTBOp B BOOA K CO

2 3
1 (xOHTPOJIB) 0 3,5 0,5 0
2 0,6 2,9 0,5 24
3 1,2 2,3 0,5 48
4 1,8 1,7 0,5 78

MpumeyaHus.

AHanu3abl He06xo0aAMMO NPOBOAUTL B OTAENbLHOW KOMHATE, rA€ He AOMKHO ObITb AaXe crneaos noaa.

Mocyna v npoGupkn AOMKHbI ObiTb XUMMYECKUM YUCTO BbIMbITbI BHayamne LEnoYHbIM [AEeTepreHTOM
(cTypanbHbIi MOPOLLIOK, COAa U Ap.), 3aTEM XPOMOBOW CMECbIO U HECKONbKO pa3 NPOMbLITHI AUCTUNNUPOBAHHON
BOJON.

Ons  npuroToBrneHuss pacTBOPOB UM MNPU  aHanM3e  UCMONb3YIT  TOMbKO  CBEXENPUroTOBMEHHYIO
GuancTUNNUpPOBaHHyIo BoAy. Bce peakTtuBbl - Mapku X.u.

OnpeaeneHue onTUYECKON NIIOTHOCTM NPOG >XenaTtenbHO MPOBOAUTL CPa3y K& NOoCre O030MEeHUsi, HO He
nosxe 8 - 10 yacos.

3HAYEHME. OcHoBHasa gons noga B OpraHu3sMe NPUXOAMTCA Ha LUTOBUAHYIO Xenesy, rae OH BX0oAuT B
COCTaB FOPMOHOB TUPOKCMHA W TUpo3uHa. OT AEATEeNbHOCTM LUMTOBUAHON >Kene3bl B 3HAYUTENbHOW CTeneHu
3aBUCUT YPOBEHb U UHTEHCUBHOCTL 0OMeHa 6enKkoB, YyrnesoaoB, XXMPOB, MUHEPaNbHbIX BELUECTB U BUTAMUHOB.

Huskoe CooTHOLIEHME CBsI3aHHOro ¢ Genkamu noaa Kk HeopraHudeckomy noay, 6nuskoe k 1, gaxe npu
HM3KOM ypoBHe CBW cBuaeTennctByeT O AOCTATOMHOM OGECreveHWn OpraHu3Ma ropMOHaMU LUMTOBMAHOI
»ene3bl, B TO BPEMs kak BLICOKMI ypoBeHb, CBW npu HepocTaTke Moaa (cooTHoweHnne CBI Kk HeopraHndeckomy
oay bonee 4) ABNAETCA NokasaTenem HaNPHKEHHOTO PYHKLUUOHANBHOTO COCTOAHUSA LMTOBUAHON Xenesbl.

CHWXeHWE YpOBHS 1oga OTMeYaloT nNpu dHAeMU4eckoMm 300e, CBA3aHHOM ¢ aeduumToM 1noaa B KOpMmax M
BOAE, KETO3e, OCTEOAUCTPODUN.

Tabnuua 1

KO3®OULIMEHT NMEPECYETA CTAPbIX EAVHULL B PEKOMEHAYEMbIE
Nno MEXXAYHAPOOHOWM CUCTEME (CW)

IlloxkasaTesb Crapue PexoMmeH- |Kosdpdpmuuuent| Kozdd.

eIMHULH oyeMHe nmepecuyeTa B |IepecdeTa
pekoMeHIOye— |B cTapHe
MHE eIVHUUH| eIMHMLUH

1 2 3 4 5




AaHMHaMMHOTpaHchepasa MKM/MIT X 4 |[MM/nm x u |1,0 -
AcnapraTaMMHOTpaHcbepasa MKM/MT X u|MM/m x u |1,0 -
lleouHas dochaTasa MKM/MIT X u|MM/a x u [1,000 -
OBmuit BeJiok % T/n 10,0 0,1
T'eMoOTJIOBMH % v/ 10,0
TIoKosa MI'% MM/ 51 0, 0555 18,02
MoJiouHass KMcCJOTa MT'% MM/ 51 0,110 9,008
IupoBMHOTpPaIHass KUCIOTa MT'% MKM/ 71 113,6 0,00806
BuTaMuH A MKI'% MKM/ 51 0,03491 28,65
BuramMmH E MI'% MKM/ 71 23,22 0,04167
BuTammu C MI'% MKM/ 51 56,78 0,0176
Mox MKI'% HM/ 1 78,795 0,0127
Kaau MI'% MM/ 51 0,256 3,91
Kasbumit MI'% MM/ 51 0,250 4,00
KoBampT MKI'% MKM/ 71 0,17 5,88
KeToHOBHE Teja MI'% v/ 0,01 100
Junupe obmue MI'% v/n 0,01 100
MapraHel] MKI'% MKM/ 71 0,182 5,494
Ma rHM1 MI'% MM/ 51 0,4110 2,431
Menb MKI'% MKM/ 71 0,157 6,37
MoueBMHA MI'% MM/ 51 0,1665 6,006
Harpwui MI'% MM/ 51 0,4350 2,294
CeJieH MKI'% MKM/ 51 0,1266 7,896
dochop HeopTaHUUECKUN MI'% MM/ 51 0,3230 3,097
XoJecTepuH MI'% MM/ 51 0,0260 38,67
[IMHK MKI'% MKM/ J1 0,154 6,49
ONTUMANbHbLIE SHAYEHWA OCHOBHbIX BUOXUMHUYECKNX
MOKABATENEW KPOBW
[loxasaTenu En. usM. Bung XxMBOTHHX
KpynHEIT poIaThit CBMHBU
CKOT
1 2 3 4
HJesibHada KpOBb
12
SPUTPOLUTH 10 /»n 5,0 - 7,5 5,5 - 6,5
9
JleIKOUUTH 10 /n 4,5 - 12,0 12,0 - 16,0
T'eMoTJI06MH v/ 90 - 120 110 - 130
I'eMaTOKPUT 3 35 - 45 38 - 42
IIBeTHOM IOKasaTeJb 0,7 -1,1 0,8 - 1,0
Toko3a MM/ 51 2,5 - 3,5 3,0 - 5,0
[upoBuHOTpamHas kKuciyoTa (IIBK) |MkM/xa 110 - 190 70 - 150
MoJsiouHasa kucjoTa (MK) MM/ 51 1,0 - 1,4 1,0 - 1,4
KeToHOBHE TeJa MI'% 3,0 - 6,0 1,5 - 2,5
MarTHui1 MM/ 71 0,8 - 1,2 1,0 1,4
Menb MKM/ 71 12,5 - 20,0 12,5 - 20,0
IuHK MKM/ 71 45,0 - 70,0 40,0 - 55,0

Tabnuuya 2



KoBasnbT
MapraHen,
CeneH

HaTpun
Kamnum
IlesmouHoM peseps (MP)

AcnapTaTaMMHOTpaHCcbepasa
(ACAT)
AnaHvHaMMHOTpaHcbepasa (ANAT)
BeJjiok o6muit

BesxoBue odpakuum
AnbOYMMUHHE

aJib pa—TII0OYIIMHH
BeTa—1TJI0OYJIMHH

TaMMa—IJI0 OYIIMHE
MoueBuHa

Kanpuuii ofmun

dochop HeopTaHMUUECKUN
Mon oBmmit

Vlom, cessauHHl c Benkxamu (CBH)
Mlon HeopTaHMYeCKUN

KapoTuH B nacT@UIHHY IepUOn
KapoTuH B CTOMJIOBHM IEPUOXL
BurTamMmuu A

B NacTOUIHENM IePpNOI
B CTOMJIOBHI I1€PUOIL
Burammuu C

Buramuu E
JakTupymome KOPOBH
CTOMJIOBEIM I1€pMOT
[TacTOMIHEN [1ePUOR
CyXOCTOMHEE KOPOBH
CTOMJIOBHM [epuon
[TacTOMMHHN [Iepron
CBUHOMAaTKMU
CyIHOpOCHHEe
[lomcocHHe

llentounas ¢ochaTasa
Otumue JIUNUIOH
XoJsiecTepuH oOmWMMA

(o)

MKM/ 1 0,5 - 0,9
MKM/ J1 1,8 - 2,7
MKM/ J1 1,0 - 1,5

[lrasMa KpoOBU

MM/ 51 140,0 - 150,0
MM/ 71 4,0 - 5,0
06.3CO 45 - 65

2

CHBOpOTKa KpPOBM

MM/ x u|0,3 - 1,3
MM/ x u|0,2 - 0,7
v/ 75 - 85
% 30 - 40
3 12 - 20
% 10 - 16
% 25 - 40
MM/ 71 3,0 - 5,0
MM/ 51 2,5 - 3,0
MM/ 51 1,6 - 1,9
HM/ 7 Suma 315,0
Jlero 630,0
HM/ 7 SuMa 158,0
JleTo 315,0
HM/ 51 Buma 158, 0
JleTo 315,0
MKM/ 51 15,0 - 50,0
MKM/ J1 7,0 - 18,0
MKM/ 51 1,4 - 3,0
MKM/ J1 0,9 - 2,5
MKM/ 51 40,0 - 80,0
MM/ 11 10,0 - 25,0
10,0 - 25,0
15,0 - 45,0
10,0 - 25,0
15,0 - 45,0
MM/n1 x u|0,4 - 0,8
v/n 3,5 -5,0
MM/ 51 4,7 - 6,2

630, 0
1260, 0
315,0
630, 0
315,0
630, 0

0,4 - 0,9
2,2 - 2,8
0,9 - 1,2
140,0 - 150,0
4,0 - 5,0
45 - 55
0,4 - 0,8
0,3 - 0,7
75 - 85
40 - 50
14 - 20
le - 21
17 - 25
3,0 - 5,0
2,7 - 3,0
1,9 - 2,4

470,0 - 710,0
300,0 - 470,0

160,0 - 240,0

0,9 - 1,5
15,0 - 50,0
9,0 — 14,0
9,0 - 14,0
8,0 - 12,0
0,4 - 0,8
3,0 - 4,0
2,3 - 3,9

HEKOTOPBIE NMOKA3ATEIN NEPOKCUOHOIO OKUCIEHUA NMNAAO0B
N CUCTEMbl AHTUOKCUOAHTHOW 3ALLIUTBLI B KPOBU Y B3POCIIbIX
KNMMHNYECKN 300POBbIX CENNbCKOXO3ANCTBEHHbBIX YXKUBOTHbIX

Tabnuua 3



[lokasaTen KpyHnHEI CBUHBU
poraTHil CKOT

IMeHOBHE KOHTBIOTATH, €. OMNT. [./MT JUIOIUOOB 0,120 - 0,250(0,100 - 0,200
KeTomMeHH, e€I. ONT. ILUJI./MI' JIMIMIOB 0,050 - 0,100|0,030 - 0,100
MaJIOHOBHI1 OMajibmerun, MM/J KpoBu 0,50 - 1,50 0,30 - 0,70

dnyopecuupyomme ocHoBauusa Imbda, oTH. em./mn |0,10 - 0,20 0,10 - 0,30
CHBOPOTKM

AKTUMBHOCTL COJl, em. akT./MI' TeMoIJioBMHa 2,5 -5,0 1,0 - 3,0
3
AKTUMBHOCTL KaTajyash, MKM H O /i x MuH. X 10 30 - 40 45 - 60
2 2
AKTMBHOCTbL IIepOKCUIasH, en. Oonr. mi./n x cek. |40 - 60 45 - 65
3

AxTUBHOCTL ITIO, MM G-SH/;m x MmH. x 10 10 - 20 8 — 15
AKTUBHOCTL I'P, MKM G-SS-G/J X MUH. 150 - 350 150 - 350
AHTUOKUCIINUTEJbHAS aKTUBHOCTL ILJIasMH, 0,8 - 2,0 0,8 - 2,0

-1 -1 3
J X MJ X MMH. x 10

Tabnuua 4

MOTPEBHOCTb B MUTATENbHbLIX BELLECTBAX JOWHbLIX KOPOB PA3TMYHOW
NPOAYKTUBHOCTU (B PACHETE HA 1 KOPMOBYIO EAUHNLLY)

[lokazaTenu CYyTOUHHI yIOM MOJIOKA XUPHOCTBLIO
3,8 - 4,0%, kr
mo 10 (11 - 2021 - 30|31 u Bmme

CHpOM HOPOTEMH, T 145 155 160 170
[lepeBapMMHI1 [NPOTEUH, I 95 100 105 110
Caxap, I 75 90 105 120
KpaxMmasn, T 110 135 160 180
Xup, T 28 32 36 40
Chpas KJeTdYaTkKa, % OT CyXOoI'0O BelleCTBa 28 24 20 18 - 16

CoJsib MoOBapeHHad, T 6,5 - 7,4




Tabnuua 5

Kanpumm, T 6,5 - 7,4
docohop, T 4,5 - 5,3
MarHuii, T 2,4 - 1,5
Kamuit, T 8,1 - 6,7
Cepa, T 2,8 - 2,1
Keneso, wMT 80
Menb, MI 8 9 10 11
IIMHK, MDD 55 60 65 70
KoBanbT, MT 0,6 0,7 0,8 0,9
Maprasxel, MT 55 60 65 70
Mom, wMr 0,7 0,8 0,9 1
KapoTuH, MT 40 45 45 50
Buramuu I , THC. ME 1 1 1 1
3
Burammu E, wMT 40 40 40 40
COCTAB MMHEPANBbHbIX OOBABOK, %
HoBaBKU dochop Kanbuui HaTpum AsoT
Mesl KOPMOBOM, MapoK:
A - 39,2 - -
B - 38,0 - -
B - 36,0 - -
Conb noBapeHHas - - 39 -
MoHoKaJbLUuMbochaT 23 17,4 - -
Oukanpuurpochdar (npeumnurar) 19 26 - -
ObecdTopeHHHN GochaT M3 anaTuTa 16 34 - -
MoHoHaTpumpochaT 24 - 11 -
OuHaTpunbochar 21 - 31 -
InammoHumpochaT 23 - - 20
OAGK A 14 15,2 - 12
IIAGK B 6 20 - 5




KO3PPULIMEHT NEPECYETA COOEP>XAHUA MUKPOJ3JNIEMEHTOB B COJN
N KONTMYECTBA CONN B COOTBETCTBYIOLLMNA SNMEMEHT

Tabnuua 6

KosddnumeHT

nepecdeTa 3JIeMeHTa

CoJii MMKPOBDJIEMEHTOB

KosddniimeHT
epecyeTa COJMU

B COJIb B BJIEMEHT
5,137 XKesyesHHIN KyNOpOC TexXHMYECKUH 0,204
5,128 CepHOKMCIIOE XeJieso (sakucHoe), xejesHuM |0,196
KyIopocC
4,237 CepHokMcCJIIas MeIb 0,237
4,464 CEPHOKMCIIEI LMHK 0,225
1,727 YDIIeKUCIHHI LMHK 0,580
1,369 OKMCHh LMHKa 0,723
4,545 CepHOKMCIIHM MapTraHel] 0,221
3,597 XJIOPUCTHI MapraHel, 0,278
2,300 YIUIEKMCIIEM MapTraHel] 0,435
4,831 CepHOKMCIIEI KOBaJbT 0,207
4,032 XJIOPUCTHM KOBaJbT 0,248
2,222 YIJIEKUCJIHN KoBajbT 0,451
1,328 MonucTel KaJui 0,754
1,181 MlomoucTHM HaTpuin 0,847
1,695 MlonHOBaTOKMUCIIEIT KaJIuit 0,590
4,952 CepHOKMCIIHN MaTHUM 0,202
3,921 YIJIEeKUCIIE MaTHUM 0,255
3,469 XJIOPUCTEI MaTHUMN 0,288
1,658 OKMCH MAaTHUS 0,288
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