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METOOANYECKUE PEKOMEHOALUN
no AUWArHOCTUKE, TEPATNMUN U NMPODPUNTAKTUKE HAPYLLEHUN OBMEHA BELWECTB Y
NMPOLOYKTUBHbIX XKUBOTHbIX

MeToanyeckne pekomeHbaumn paspaboTaHbl Bcepoccuitckum  Hay4HO-MCCNenoBaTeNnbCkMM  BeTepPUHAPHbIM
WHCTUTYTOM nartonorun, doapmakonorum un tepanuu, BcepoccuinckMMm Hay4yHO-UCCnenoBaTeflbCKUM WHCTUTYTOM
XnBOTHOBOACTBA, [lpmkacnuiickum 3oHanbHbiM HUWBW, Ypanbckum HUBW, HWBW HeuyepHoseMHol 30HbI P®,
BopoHeXckum rocynapcTBeHHbIM arpapHbIM YHUBEPCUMTETOM, JJOHCKMM rocy0apCTBEHHbIM arpapHbiM YHUBEPCUTETOM,
CapaTtoBCKUM rOCY[apCTBEHHbIM arpapHbiM yHUBepcUTeToM, KypcKoi rocynapCTBEHHON CenNbCKOXO3SACTBEHHOM
akagemuen, YpanbCKoW rocynapCTBEHHOW CENbCKOXO3ANCTBEHHON akalemuen, BopoHeXCKuM rocynapCTBEHHbIM
YHUBEPCUTETOM.

MpenHasHayeHbl NS Hay4YHbIX PaboTHWKOB, acnMpPaHTOB, BETEPUHAPHbBIX CMELMaTUCTOB CENbCKOXO3SMCTBEHHbIX
NPeanpuUsTUA Pa3NnMyHbiX OOPM COBCTBEHHOCTM.

MeToamyeckne pekoMeHaaLmMm pacCMOTPEHbl, 04006peEHbI U PEKOMEHAOBAHbI K U3haHWio cekunein "Matonorus,
gapmakonorung n tepanua” OtaeneHmsa setepuHapHoin meanumnHel PACXH (npotokon N 2 ot 8 utong 2005 r.).

1. BBEOEHUE
1.1. Bce nopoAbl, IMHUN KPYMHOrO X MEJIKOro poraroro ckoTa, CBUHEN, OBEL, KO3, nowanen n apyrux XnBOTHbIX
pasBoamnn 1 otbupany (CeNeKLMoHMPOBanu) B YCNOBMSIX, MO3BONSIOWMX UX OPraHn3My MpPOsSiBUTb MaKCUMalbHbi
reHeTU4Yeckunin noteHuman obpasosaHus (brocnHTE3a) ONPENENEHHOr0 B1Aa NPOLYKLIMN, NONE3HON AN YenoBeka, -
Msica, MONOKa, WepCTu, KOXW, anl, paboyei TarnoBon cuibl U Ap. Npu a0 PEKTUBHOM UCMONb30BAHNN CBONCTBEHHbIX
ONs 0AHHOro BUAA XMBOTHBIX NMUTATESNbHbIX BELWECTB, KOPMOB C HU3KUMU (MUHUMANbHbLIMK) 3aTpaTamMu UX Ha eauHuLy
NPoayKUMM B ONTUManbHbIX YCNOBUSX OKpYXatowein cpenbl (Makpo- 1 MUKPOKANMAT).

1.2. B HacTvosiwee Bpemsi paspaboTaHbl M MPennoXeHbl MPOVM3BOACTBY TEXHONOrMW MOMYyYeHUs NPOAYKTOB
XMVBOTHOBOACTBA AN BCEX HarnpaB/eHW BeAEHUS AaHHOW OTpaciyM CEeNbCKOro XO3sMCTBa. OTWM TEXHOOruu
npenycMaTpuBaloT cobniofeHne COBPEMEHHbIX TPEOBOBaHWA NO KOPMNEHWIO, COAEPXaHUIO, YXO4y 3a XWBOTHbLIMU,
UCMONHEeHMe KOTOpPbIX 0OecrneymBaeT COXPaHHOCTb TOrofioBbsl, COOTBETCTBYIOWMIA YPOBEHb MPOAYKTUBHOCTM,
KayecTBO NPOLYKLMM 1 BbICOKYIO peHTabebHOCTb NPOM3BOACTBA.

1.3. OpHako npakTuka paboTbl CeNbCKOXO3AWCTBEHHbIX MNPeanpusiTuin  pasHbiX OPM  COOBCTBEHHOCTM
nokasblBaeT, YTO PaKTMYECKU, Aaxe Npu HANMYUM YNCTOMOPOAHBIX XUBOTHbIX, OHU HECYT CYIEeCTBEHHbIe YObITKM 3a
CYeT HM3KOW COXPaHHOCTU, MPOAYKTUBHOCTW U BOCMPOM3BOANTENbHON CNOCOOHOCTU XUBOTHBIX.

1.4. OOHOM W3 OCHOBHBIX MPUYMH BTUX TPYOHOCTEN B Pa3BUTUM XMBOTHOBOACTBA SBNSETCA HapyweHue
pas3nunyHbiX BUOOB 0bMeHa BelwecTB: 6enKoB, yrnesonoB, MMMUAOB, BUTAMUHOB, MUHEPASbHbIX BELWECTB - MUKPO- U
MaKpO3/eEMEHTOB B OpraHM3Me npoayKTMBHbIX XWBOTHbIX B pe3ynbTaTte aucbanaHca Mx NOCTYMNNEHNs B OpraHuam ¢
KOPMOM, rMnoavMHaMmu, pasBUTUS CTPECCOBOr0 COCTOSHMA, OTPUUATENbHOro OENCTBUS TEXHOrEHHbIX (PakTopOoB
oKpyxatouein cpenpl.

1.5. HapylweHuns B 06MeHe BeLEeCTB BbI3biBAOT CTPYKTYPHbIE M3MEHEHWNS BO BCEX OpPraHax U CMCTeMax 1 CHUXatoT
CNOCOBHOCTb K peann3aumm CBONCTBEHHbBIX UM P3N0 MYECKMX CDYHKLIWIA.

1.6. [Ing cBOEBPEMEHHOro MpenynpexneHns U ycTpaHeHns paccTpoicTe B obMeHe BewecTB U obecreyeHuns
OnTUManbHOro MeTabonn4yeckoro crartyca u npoaykTUBHOMO 3[0POBbS XUBOTHBIX HEOOXOAMM MOCTOSIHHbIA KOHTPOb
3a cocTosiHueM ofMeHa BelecTB, MNpPOBedeHWe NPOPUNAKTUYECKUX, B CNyyasix KAVHWYECKOTO NPOSIBNEHUS -
TepaneBTUYECKUX MEPONPUATHIA.

2. MPOOAYKTUBHOE 3400POBbE XXUBOTHbIX U EFO KPUTEPUU
2.1. Bce coBpeMeHHble BUAbl U MOPOLbl CENbCKOX03AWCTBEHHbIX XMBOTHBIX MPOM3BOAST Msica, MONOKa, snu,
WepcTn 1 Apyrnx npoaykToB BO MHOMO pas 6onblue, Yem nM TpebyeTcs Ans obecneyeHmnst Ux XMU3HEHHbIX (OYHKLNIA:
poCTa, Pa3BUTKS, PA3MHOXEHUS, MMTaHUS MOTOMCTBA 1 Ap.
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2.2. MakcumanbHoe, "ypeamepHoe NponsBoAcTBo" (6UOCMHTE3) Aaxe OO4HOro (HanpuMep, MONoko), a Tem 6onee
2-x n 6onee BUAOB NPOayKUMM, HEOBXOAUMOW YenoBeky (MSCO + MONOKO, MSICO + siiua U T.4.), - 9TO CBOEro poaa
"naronorug”, 3aKkpensieHHas reHeTU4eck B OpraHmM3mMe XMBOTHOrO.

2.3. Bbicokas NPOAYKTUBHOCTb BCEX BUOOB XMBOTHbIX oéycnosneHa N HepaspblBHO CBdA3aHa C WHTEHCUBHbIM
TeyeHnem npoueccos BCeX BMNOOB obMeHa BelecTB B KX opraHax un cucrtemax, Cc HaI'IpFI)KeHHOI7I prHKLI,VIOHa}'IbHOI‘/'I
LeATEeNbHOCTbIO 3TUX OpraHoB.

2.4. Bbicokuii ypoBeHb (PYHKLMOHUPOBAHUSI OPraHOB M CUCTEM B COYETAHMU C MHTEHCUBHBLIM TEYEHMEM BCEX
BMOOB OOMEHHbBIX MPOLECCOB B HMX, MO3BONAOWMA OANTENBHO M B MOMHOM COOTBETCTBUM C paspaboTaHHbIMU
TEXHONIOTUSIMM MONy4YaTb MakCUMyM OMONIOrMYECcKM MOSHOLEHHbIX MPOOYKTOB XVMBOTHOBOACTBA, BOCMPOV3BOAUTH B
COOTBETCTBYIOWME OMONOrMYECKOMY BMOY CPOKM KPEMKOe XU3HEecnocobHoe MOTOMCTBO, OMpPenensieTcs kak
NPOAYKTUBHOE 3[0POBbE XUBOTHBIX.

2.5. CoxpaHeHne NpoaykKTMBHOro 340p0OBbS (B MOCNEAYyIOWEM - "300p0Bbsa") CeNbCKOXO3ANCTBEHHbLIX XUBOTHbIX
peanu3yeTcsi B KONMYECTBE, Ka4yecTBe W OUONOrMYecko MNONHOLEHHOCTU MPOAYKTOB >XMBOTHOBOACTBA. 9DTO
onpenensieT 3KOHOMUYECKYI0 30 DEKTUBHOCTL BEAEHNS XMBOTHOBOACTBA, 6narononyyve, 300p0OBbe HACENEHNS U, B
LLenoM, NPOAOBONbCTBEHHYIO 6€30NaCHOCTb CTPaHbI.

2.6. 3,u,op03be NPOOYKTUBHbBIX XWBOTHbIX HenocpencTtBeHHO CBA3aHO C MHTEHCUMBHbIM TedYeHneM npoueccos
O6MeHa BeWwecTB W NO3TOMY rNnaBHbIMU KPUTEPUAMU OLIEHKU COCTOSAHUA WUX 300P0BbSA LABNAKOTCA NokKasaTenun
WHTEHCMBHOCTW npoLeccoB BCEX BNOOB 06MeHa BeleCTB, BbiaBNeHNUe paHHUX OOKNUHUNYECKNX (,D,OHO30J'IOFVI‘-IeCKVIX)
Hapymean?l NX TedeHusd, onpeneneHne UCTUHHbIX NPUYNH ONa UX CBOEBPEMEHHOro yctpaHeHUa U BOCCTAHOBNEHUA
3[0POBbS.

2.7. Hanbonee 06bEKTUBHLIM 1 OOCTOBEPHbIM ONdA OUEeHKN COCTOAHUA 3400Pp0BbA XWUBOTHbIX SABNAETCA
onpenenexHne naéopaTopHuMM mMeTonoamum BroxuMmyecknx nokasaTtenen KpoBU, XapakTepunayruwunx cocTtosaHune
pa3nnyHbiX BUOOB obMeHa BelecTB B opraHusme.

2.8. MeTabonuuyeckre nokasatenm KPoBu SIBNSIOTCS OTPaXeHneM BUOXMMMYECKMX MPOLLECCOB, NMPOTEKaoLWmX B
opraHuame XmBOoTHbIX. COCTaB KPOBU CBMAETENLCTBYET Kak O HOPManbHbIX, TaK M O MATONOrMyeckmx npoueccax,
NPOUCXOASILNX B OpraHax U TKaHsiXx opraHnama XUBOTHOrO.

2.9. XMmyeckuii coctas KpPOBM B HOPME MPU ONTUMANIbHOM TEYEeHUN NpoLieccoB obMeHa B 3[0POBOM OpraHU3Me
ocTaeTcs NOCTOSHHBLIM C HebonbwuUMK KonebaHWaMKN B NepBble Yachl Nocne npuema kopma (1-2 yaca), MHTEHCUBHOW
MbIWEYHOW WA 3MOUMOHANbHOW Harpys3ku (CTpecc) M B CBA3W C M3MEHEHUEM (PU3NONOTNYECKOrO COCTOSHUS
(bepeMeHHOCTb, poabl U Ap.).

3. OCHOBHBbIE NYTU OBMEHA BEWWECTB B OPFAHU3ME U X 3HAYEHUE B OLLEHKE
300POBbA

3.1. LUeHTpanbHoe MecTo B MeTabonname 3aHMMaloT NpoLEecChl B1ONOrMYeckoro OKUCNEeHNs, B KOTOPbIX rnaBHas
ponb NpUHaZNexuT kucnopody. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE peakLuuy Cny>XaT UCTOYHUKOM MaBHON Macchl
3Heprun, HeobxoaMMoW ONS XWU3HeAeATeNbHOCTW OpraHvwama, roToBAT MNacTUYecKUidi matepvan Ang Co3naHus U
06HOBNEHMS KNETOYHbIX CTPYKTYP, MPUHMMAOT HEMOCPELCTBEHHOE y4yacTMe B CaMOM MOCTPOEHUWN 3TUX CTPYKTYp,
BK/IIOYAIOT WMPOKUIA KPYTr peakuuil, CBA3aHHbIX C MeTabonMyeckuMmn NpeBpaweHnsaMmn yrnesoaos, nunuaos, 6enkos,
4y>XEpPOAHbIX M MPOYMX COELNHEHWIA.

Bce MHoroobpasve npoueccoB, NPOTEKaWUX C Y4acTUeM KMCOPOLA, MOXHO CBECTU K HECKONIbKUM OCHOBHbIM
TNam:

- OKCuOa3Hble peakuun, kaTtanuampyemble pepmeHTamu, PacrnoioXeHHbIMW, B OCHOBHOM, BO BHyTpeHHeI7I
MeM6paHe MI/ITOXOH,D,pI/II7I. Mmoxowqpmaanoe oKucneHme 4dBnsetTca €eOUNHCTBEHHbIM W3BECTHbIM MexXxaHM3MOM
ncnonb3oBaHMA Kncnopona ons 06pasoBaH|/|91 SHEeprumn B KneTke;

- peakuMM OKCUFeHa3HOro TWna, CBSA3AHHbIE C SMEKTPOHTPAHCMOPTHOW CUCTEMOI SHAOMNA3MaTUYECKOro
peTuKynyma v UCnonb3ylowme KUCIopoa B MNacTMYECKUX Lensix. 9T peakuun npeanonaratoT BK/OYEHWE OOHOro
Unn OByX aTOMOB KMCNOPoOAa B MONekyny cybcTpara;

- B peakumusix MUTOXOHAPUANbHOIO Y MUKPOCOMAsIbHOTO OKUCNEHUS B pe3y/bTate HEeMoHOro BOCCTAHOBNEHUS
Kucnopoga Lo BOLbl MOryT 06pa3oBbIBATLCS €r0 akTBHbIE (DOPMbI - CYNEepPOKCUAHbBIA U TMAPOKCUNBHBIA paavkansbi,
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nepekncb BOJOPOAA, CUHMNETHBbIA KUCNOpPO4. DT akTMBHble COOPMbl KMUCNOpoAa, pearvpys, npexpie Bcero, C
HEHACBIWEHHBIMU XVPHbIMKA  KUCNoTamu, 00pasyloT NepoKcuaHble coeduHeHus. [10aToMy BeCb STOT MpOLECC,
umetowmnii  ceobofHOpaAuKanbHblA xapakTep, MOMyYun Ha3BaHWe MepokCMAOHOro okucneHust nunupos (MON).
Mpoueccbl cBOBOOHOPAAMKANBHOIO OKUCNEHWUS NUMNUAOB HEMPEPLIBHO MPOTEKAOT B HOPME BO BCEX TKAHAX U npwu
onpeneneHHon NHTEHCUBHOCTY SIBASIIOTCS YacTbio HOPMasbHbIX METaboNNYeCcKX NPOLLECCOB B OpPraHmaMe.

3.2. Crporas pernameHTauus peakumii [OJ1 obecneynBaeTcs COrnacoBaHHbIM  PYHKLMOHUPOBAHNEM
MEXaHN3MOB CUCTEMbl aHTMOKCMAAHTHON 3awnTbl (AO3), KOHTPONMPYIOWEN YPOBEHb B OpPraHW3Me akTUBHbIX OOPM
Kucnopogna, cBO60AHbIX pafMKanoB U MONEKYNSPHbLIX MPOLYKTOB NEPEKNCHOrO OKUCIEHWS NMMWAOB.

3.3. B opraHmame cylwectByeT YyHuKanbHas (OU3MKO-XUMMYEcKasi MakpocucTema perynsumm metabonnsma,
OCHOBaHHas Ha CBSA3W U B3aMMOLENCTBUM MeX Ay NHTEHCMBHOCTbIO MPOLIECCOB NMEPOKCUOHOr0 OKUCNEHNS NMNNAO0B, C
OOHOW CTOPOHbI, W pernaMmeHTUpylowWwen n KOHTPONUPYIOWENn 3TU NpOoLecCbl MHOrOKOMMOHEHTHOW CUCTEMOK
AHTMOKCUIAHTHOM 3alWnThbl - C OPYroil. YCTaHOBNEHME COOTBETCTBYIOWMX CBSA3e M BanaHca MeXny OTAeNbHbIMU
KOMMOHEHTaMN 3TOW MakKpOCUCTEMbI NO3BONSET yCTaHasBnMBaTb MPUYMHHO-CNIEACTBEHHbIE OTHOWEHUS NPakKTUYecku
BCEX CTOPOH MeTabonuama. ATum obecrneymBaeTcsl COOTBETCTBME XapakTepa M HanpaBNEHHOCTUM MeTabonmyeckux
MPOLIECCOB WU3MEHSIIOWUMCS YCNOBUSM BHYTPEHHE W BHEWHeN cpelbl Ons 0b6ecneyeHus XusHenesiTenbHOCTU
opraHn3ma BO BCEX ee NPOoABNEeHNNAX.

3.4. B KpoBU XMBOTHbIX B HOPME MPUCYTCTBYIOT MeTabonmThl (MPOAYKThl) BCEX BUAOB OOMEHa B MOCTOSIHHbLIX, C
HebonbWwWUMKM KonebaHnsMN Onsi 300POBOr0 OpraHnama, 3HaYeHUsix, onTUMasnbHbIX O1S MHTEHCUBHOro obMmeHa Ans
PasNUYHbIX BUAOB M YPOBHS NPOLYKTUBHOCTU.

3.5. B kpoBu copepxatcs 6enku: anbbyMuHbl, rnobynnHel (M ux dppakuum), ubpUHOreH, HykKneonpoTenisl,
rVKONPOTENABI, MMNONPOTEeNabl, PEPMEHTbI, FOPMOHbI, aHTUTENA; NPOAYKTbl 6€NKoBOro obmMeHa: MOYeBMHa, MOYeBast
KUCnoTa, MypuvHOBbIE OCHOBAHWS, KPeaTWH, rMrnypoBasi KUCNoTa, NOAUnenTuabl, aMMUak; NUrMeHTbl: BunupybuH,
ypobunvH 1 gp. B KpoBu Bceraa HaxooaTcs yrneBogpl: rnioko3a, (opykTosa, rMKOreH; NpoMeXyToYHble NpoayKThl
yrneeonHoro obMeHa: MONoYHasi KMCnoTa, NMPOBUHOrpafHas KWUCNOTa, YKCycHas Kucnota v Ap.; NpoayKThl
nMnuaHoro obmeHa: HelTpanbHble XUPbl, POCHONUNMABI; NPOAYKTb MX 0OMeHa M pacnagja: rauuepuH, XUpHble
KUCNOTbI, XONECTEPUH U €ero 3chupbl, KOMMIEKCHbIE COeAMHEHUS NUMWAOB C Benkamu, NeunTuH, KedanuHbl u ux
KOMMNEKChI, NPOAYKTbl NEPOKCUAHOrO OKUCNEHUS NUNMAOB (TMAPONEPEKNCU, anbaernibl, KETOHbI, AMNOKCUAbLI U T.4.);
rOPMOHbI: aApeHanuH, TUPOKCWH, WHCYNIMH, KOPTMKOCTEPOWAb!, NONOBbIE U AP. FOPMOHbI; BuTaMuHbl: A, B, C, D u
opyrue. B kneTkax KpoBu 1 nnasme HaxoaunTtcs 60Mbwoi HAabop MUKPO- N MAKPOSNEMEHTOB: HATPWUIA, Kanuii, MarHni,
Kanbumii, doocgop, Medb, UMHK, MapraHew, kobanbT, 04, CeneH 1 Apyrue XMMMYECKMNE SNEMEHTHI.

3.6. OnTmmManbHbIi YpOBEHb B OpraHMU3Me BCeX, B TOM 4ucne n nepedncrneHHbix Bbllle, 6UONIOrMYECKN aKTUBHbIX
coeauHeHWi, npuHMMarwmnx y4dactme B npoueccax obmeHa BellecTs, obecrneymBaeT COCTOSIHME 300p0BbA
BbICOKOMPOOYKTUBHbIX XWNBOTHbIX.

3.7. B tabnuue 2 (MpunoxeHwe) npeactaBneH TOT MUHUMYM BMOXMMMYECKUX MokasaTtenieil KpoBU KPYMHOro
poraToro ckota v CBUHEN, BENNYMHbBI KOTOPbLIX COOTBETCTBYIOT ONTUMANbHOMY TEYEHMIO NPOLECCOB 0OMEHA BELWECTB
B OopraHax u TkaHsx (konebaHusi cBsidaHbl C PasHbIMU BO3PACTHbIMY MEeproAaMu, PasfiMyHbiM (OM3NONOrMYECKUM
COCTOSIHMEM XMBOTHbIX, CE30HaMM roga n opyrumm gpaktopamu). 1o aTM nokasatenssM MOXHO OLEHUTb COCTOSIHUE
npakTUYeckn Bcex B1OoB 06MeHa 1 COCTOSIHUE 340P0BbS XMBOTHbIX.

3.8. Ctporoe cobniofeHne YyCrnoBuii BHEWHE cpenbl ONS XWBOTHbIX (KOPMIEHWE, comepXaHue u Op.) B
COOTBETCTBMMU C pasdpaboTaHHbIMM TEXHONOrusMuM obecrnedymBaeT COCTOSIHME TOMeocTasa, T.e. MOCTOSHHOro, B
yKa3aHHbIX npenenax, ypoBHA 6MOXMMNYECKMX MoKasaTenemn KpoBH1, CBUOETENbCTBYIOWMNX 06 ONTUManbHOM TeyeHUn
0OMEHHbIX MPOLLECCOB, COCTOSIHAN CTPYKTYPbI 1 OYHKLMW OPraHoB U CUCTEM OpraHM3Ma.

3.9. Tonbko nNpy ONTUMANbHOM COCTOSIHUM OOMEHHbIX MPOLECCOB Havbonee NOMHO Peann3yeTcs reHeTUYecKuii
noTeHuman 6uocunHTe3a (NPOAYKTMBHOCTW), OMPEAENEeHHbI BMOOM, MOPOAOA, BGMONOrMYyeckon NOMHOLEHHOCTbLIO
npodykuumn. lNokasatenn MHTepbepa N 3KCTepbepa, CONPOTMBASEMOCTM OpraHmama hakTopam BHEWHen cpepnbl, B
TOM yucne 3aboneBaHNsM He3apasHoi, MHEKLMOHHOW, MHBA3VOHHOW 1 OPYrux 3TUONOMUiA, OLEHNBAIOTCA METoLaMu
6VOXMMUYECKOro U KnuHuyeckoro obcnenoBanms. Mo MHTepbepHbIM (0OMeH, CTpyKTypa M OYHKLUUWM CUCTEM) U
9KCTEPbEepPHbIM NokasaTensiM (KNMHNYECKNM) MOXHO 06 bEKTUBHO CYAUTb O COCTOSIHUM 300POBbS XUBOTHOTO.

3.10. Ycnosua BeOeHWs XMBOTHOBOAYECKOW OTPaciM OKasblBalOT BAMSHWE HA COCTOSHWE 3[0pO0BbS
NPOOYKTUBHBIX XMBOTHbIX. 4acTo y HUX PerncTpypyoT Maccosble 3abonesaHusi, B pedynbTaTe KOTOpbIX COKpalleHbl
CPOKM  XO3AWCTBEHHOrO  MCMOJIb30BaHWS, CHUXAaeTcs MNPOOYKTMBHOCTb, KAa4yecCcTBO MPOOyKUMW, HapyweHa
BOCMPOM3BOAMTENIbHAS CNOCOBHOCTb, X03aMCcTBa HecyT Honblune noTepu.
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3.11. ObecneyeHne NpoayKTUBHOIO 340POBbS XWBOTHBIX - BaXHeMwas 3anadva BCeX YpPOBHel paboTHUKOB
XWBOTHOBOACTBA, OCHOBA 30PEKTUBHOIO BEEeHNS XNBOTHOBOACTBA.

4. HAPYWWEHNA OBMEHA BEWLECTB U UX 3HAYEHUE ONA 300POBbYA XXUBOTHbIX
4.1. Bce npouecchl 06MeHa BELWECTB NPOTeKaOT B CyOKNETOYHbIX CTPYKTypax BCEX OPraHOB U CUCTEM C pasHoi
WHTEHCVBHOCTbIO M NMO3TOMY BCE HapylWweHns obMeHa BELWeCTB BeOyT K U3MEHEHMSIM YNbTpacTpyKTypbl KNeTok u
BbIMOHAEMbIX MU CPYHKLINIA.

4.2. Kaxpoe nuaMeHeHue B CTPYKType U (PYyHKLMM BCEX OPraHOB M CUCTEM B OPraHn3Me XUBOTHbIX CBSA3aHO C
N3MEHEeHUSIMN KONMYecTBa W KayecTBa OMONOTrMYECKM aKTUMBHbIX COEOVHEHWA, BXOOAWMX B WX COCTaB WU
06yCnoBnMBaIOWMNX HAPYWEHNS OMOXMMUYECKUX peakuuid, SBNSIOWMXCA OCHOBOW BCEX >XM3HEHHbIX OYHKLUNNA
opraHuama.

4.3. TMaTobnoxuMmnyeckme W3MEHEHWS B OPraHM3Me SIBASKOTCS OOHOW M3 OCHOBHbLIX NPUYMH 60MbWUHCTBA
3aboneBaHwii. VIaMeHeHne HOPManbHOro (OWM3NONOrMYEecKoro) TeYeHusl Oaxe OTAE/bHbIX 3BEHbEB CIIOXHOM Lenu
npespalleHnii BEILECTB BbI3bIBAET HAPYLWEHWE NMPOLECCOB XMUIHENESTENBHOCTY OPraHn3ma, a B cinyyae nopaxxeHus
y3NOBbIX MYHKTOB 06MeHa - rnbenb KNeTok u mopdponornyeckme (CybkneToyHble) N3MEHEeHNs OPraHoB U TKaHew ¢
HapyLweHneM nx oyHKUMA. K noBpeXAeHMI0 CTPYKTYPHOMN LeN0CTHOCTM KneTok (BroMembpaH) nprBoauT n3bblToyHas
aKkTueauusi ceoboaHopaarKanbHOro OKMCeHNs 1 06pa3oBaHne ero TOKCUYeckmx NpoayKToB, YTO, B KOHEYHOM UTore,
BEOET K CHUXEHUIO MPOAYKTUBHOCTU U €CTECTBEHHOW PE3UCTEHTHOCTU XMBOTHBIX, U, B ONPELENEHHBIX YCNOBUSX,
CTaAHOBUTCS OCHOBHbIM M/ BTOPWYHBIM NaTOreHeTMYECKM 3BEHOM paseuTus 3abonesaHus.

4.4. BoisiBNneHue v onpeneneHne paHHUX, LOKIMHUYECKMX (LOHO30M10rMYeckmnx), M3MeHeHNn B 0bOMeHe BEWECTB -
9TO BaXHEWWWNA MOMEHT B OLEHKE COCTOSHWUS 300POBbS XMBOTHbIX HA rpaHuM nepexoga ero B naTonoruio u
nocneayowero pasBUTUS KAVHUYECKUX ¢popM 3aboneBaHuin. CBOEBPEMEHHOE BbISIBEHWE HayanbHbIX CKPbITbIX
(naTeHTHbIX) cTanuii Bcex 3aboneBaHWil, NopaxarwWmX XWUBOTHbIX B HACTOSWMX YCMOBUSIX BeLEHWS oTpacnei
XVBOTHOBOACTBA, ONpPefeneHne 3TMONOrnMM M natoreHesa paccTpPoWCTB OOMeHa BeWecTB SBNSETCS OCHOBOMN WX
appekTUBHON NPOPUNAKTUKN 1 Tepanuu.

4.5. Cpean OCHOBHbIX MPUYMH, MPUBOLAWMX K 3a60NEBAHUSIM XUBOTHbIX, OBYCNOBNEHHBIM HapYLEHUAMA B
oOMeHe BellecTB, Hanbonee 4acTo BblOENsoT:

- HecobnoaeHne MNPUHATbIX HOPMATUBOB MOMHOLEHHOrO MUTaHWs W gucbanaHc nuTaTenbHbIX BeEWECTB B
paumMoHax C Yy4YeToM PWU3MONOTMYECKOr0 COCTOSIHMS, MPOAYKTMBHOCTU, BO3pacTa, MEepPVOLOB BbipalMBaHUS W
0TKOPMa, NPaBuN yxoaa, Coaep XaHus;

- M36bITOK UMM JeduunT B pauuoHe 6enkoB, YrnesoAoB, NMNWMOOB, BUTAMMHOB, Makpo- M MUKPO3/IEMEHTOB,
HapyLeHne COOTHOLEHNS B paunoHe yriesonoB 1 6enkoBs, Kanbums u goocgopa, Makpo- 1 MUKPO3NIEMEHTOB MeX .y
coboii;

- AnnTenbHoe ckapMmansaHmne MOHOKOPMOB - CUI0CA, CeHaxa, XoMa, 6apub| C BbICOKMM coaepXaHnem MacnsHom
KWCNOTbl; HU3KMM COOTHOWEHNEM MO NNTaTeNbHOCTU KPYNHOU3MEIbYEHHbIX KOPMOB C MENKONU3MeNNbY4EeHHbIMA (MeHee

1);

- CKapMnmeaHne KOpPMOB, NopaXXeHHbIX I'pl/l63.MI/I, NPUroToBNIEHHbIX N3 HEKAQYEeCTBEHHbIX 3€PHOBbIX OTX040B;

- CTpeccoBble nOe3apantaunnm BcCneactesne HeCOOTBETCTBUA pPe3epPBHbIX BO3MOXHOCTEN W” PE3NCTEHTHOCTN
opraHmama XNBOTHbIX TeXHONOormyeckmm um )J,pyFI/IM Harpy3KaM (He,JJ,OCTaTO‘-IHOCTb CppOHTa KOpMJ'IeHI/Iﬂ XUBOTHbIX,
neperpynnmpoBkn 1 nepemMelleHnsa  XMBOTHbIX, TPaAHCNOPTUPOBKK, BakKuuMHauunsa, MPOU3BOACTBEHHbIE WYyMbl,
3MOLIMOHaNbHO-60N1eBblE BO3AENCTBUS NPU BETEPUHAPHBIX MAHUNYNALMSX U T.4.);

- MOCTOSIHHOE CTOMNOBOE COAEPXaHne, 0TCYTCTBME aKTUBHOMO MOLIMOHA, YNbTPadunoneToBoro obnyyeHns:;

- COOEepXaHne XMBOTHbIX B MOMELWEHMsIX C HeyLOBNETBOPUTE/IbHBIMI NapaMeTpamn MUKpoKMMaTa: usbbiTok
Bnary, ammmaka, CepoBoAopoAa, yr1ekMCcnoThl, BbICOKAs UMK HU3KAas TemnepaTypa u ap.;

- pa3nuyHbIe 3KONOrnyeckme akTopbl (TEXHOrEHHbIE N BUOreHHbIe aHoManum n ap.).

MexaHuam [LeACTBUS BCEX 9TUX (PAKTOPOB MOXeT OblTb Pa3fNUYHbIM, HO KOHEYHbIM PEe3yNnbTaToM 3TUX
BO34ENCTBUIA BCeraa sSiBNSIOTCS PacCcTponcTBa B 0OMEHe BelecTs.
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5. OCHOBHbIE B bl HAPYLEHUW OBMEHA BELLLECTB Y KPYNMHOIO POrATOINO CKOTA U
NX KMIMHUYECKOE NMPOSABINEHUE
5.1. CTeneHb KNMHWYECKOro MPOSIBNEHWS HapyweHuii obmeHa BEWeCTB Yy KPYMHOro poraTtoro ckota 6ObiBaeTt
Pa3/nIMYHOI B 3aBMCUMOCTM OT XapakTepa v AAMTeNbHOCTU aucbanaHca aneMeHToB NMTaHns, nedovumTta unm nabbitka
OTHEeNbHbIX MUTATENbHbIX BEWECTB UM UX KOMMNEKCa, YPOBHSA MONOYHOR MM MACHON NPOOYKTUBHOCTM XMBOTHbIX,
YCNIOBUIA X COLEPXaHuWs, AeNCTBMS 9KONOrMYEeCKMX OakTOpPOoB 1 T.1.

OTW HapylleHns pa3BuBAalOTCS B paMkax eAmMHbIX MexaHW3MOB BKMNOYEHMS afanTauMOHHbIX MPOLeccoBs, Koraa
Hapsady €O crneunmgunyecknmm cuHapomamm 60NnesHN NPUCyTCTBYIOT MPU3Haku oblei HecneundUyYeckon peakuum
opraHvama, Hocsllwei yHMBepcanbHbIil xapakTep. bonesHn npoTekalT ¢ HapylweHMeM Bcex BMAOB 0OMeHa BELLECTB C
ONVNTENbHBIM, CKPbITbIM, ©OECCMMNTOMHLIM TEYEeHMeM W B [anbHeileM C MPOSIBNEHWEM B  HO30N0TrMYECKM
angodoepeHumpyemble oopMbl NaToNnornu.

5.2. Aumpos. 3710 3aboneBaHMe XapakTepu3yeTCs HaKOMJEeHWEM B OpPraHM3Me MNPOMEXYTOYHbIX KUCHbIX
npooykToB MeTabonmama, 4YTO MPUMBOAWUT K CHMXEHMIO IWeNoYyHOro pesepsa Kposu. PasnuyaloT aumnnos
MeTaboNMYeckuid, CBA3aHHbIA C MOHUXEHNEM B OpPraHW3Me OKWUCAWUTENbHON CNOCOBHOCTW, W pecnvMpaTopHbIi (Mpwu
HapyweHun nero4yHoro rasoobmeHa). B ocHoBe MeTabonMuyeckoro aumpo3a 4acto Nexut pybuosblii aumnos,
pas3BUBAOWMIACS HA POHE M3BbITOYHOrO MOCTYMNEHNUS KWUCbIX 3KBUBANEHTOB, MOCTynneHust B pybel, 60nblmnx
KONMYeCTB NlerkonepesapuBaeMblx yrneson0B v Npy HegocTatke KneTyaTku B paunoHe. MNpu aunpose npomexonat
Iuctpodpuyeckme WM3MEHeHMa B opraHax W TKaHAX, 4TO MNPUMBOOUT K  CHWUXEHUIO NPOAYKTMBHOCTU WU
BOCNPOWN3BOANTENBHOI CMOCOBHOCTUN Y KOPOB M POXAEHNIO (OU3NONOrMYECKN HE3PENoro npunnoaa.

HoBopoXaeHHble Tensita B TeYeHWe MNepBbIX YAaCOB MOCTHATANbHOrO pPa3BMTUS HAXOOATCS B COCTOSIHUM
€CTEeCTBEHHOr0 pPecnupaTopHO-MeTabonmnyeckoro aumposa. OT0 CBSA3aHO C TeM, 4TO BO BpeMsi pPOAOB NNoA
nepexmuBaeT 3HAYUTENbHbIA domanonorndeckuini ctpecc. CokpalleHne Matku B NEpUos POLOB Npelonpenenset
HapyLeHne NnaleHTapHOro KPoBoobpalleHs 1 TOPMO3NT MOCTYMNEHUE KACNOPOAA B TKaHW NNoAa, YTO NPUBOIAMT K
UMPKYNSTOPHOW runokcun. CHUXEHUE YPOBHS KMCRopoda B KPOBM Mnofa BrevyeT 3a coboi MOBbIWEHUE B Hei
napumanbHOro AaBNeHWs yrnekucnoro rasa. Agantaums K gedouuuty Kucnopopa npenonpenenseT akTMBauuio
aHaspobHOro rNMKOMM3a U HaKoMeHne B TKaHsIX, a BNOCNEACTBUM U B KPOBW, MONOYHOW KUCNoThl. Hopmanusauus
KUCNOTHO-OCHOBHOIO COCTOSIHUS Y TENAT MPOMCXOANT Yepes 24-36 4acoB nocne ux poxaeHuns. bonee nnutenbHoe
COCTOSIHME aumao3a SBNSETCS OAHMM U3 (DaKTOpPOB, BeaywWwMX K HapyweHuo ¢opMUpPOBaHMS KONOCTPanibHOro
UMMYHUTETA Y HOBOPOXAEHHbBIX TENAT U CHUXEHMIO NX MPOTUBOUHAEKLMOHHOW YCTORYMBOCTH.

5.3. KeT03. Y BbICOKOMPOLYKTUBHbIX XUBOTHBIX B pe3ynbTaTe HefoctaTka 3Heprum B OpraHnu3mMe XuBOTHOMO U
HapyweHuss 6enkKoBOro, yrneBo4HOro M XMPoBOro obMeHa pasBuBaeTcs KeTol3. OT0 3abonesaHue 06ycroBneHo
yCUNEHHbIM 06pa3oBaHMEM, HAKOMMEHWEM N MOBbIWEHHLIM BbIBEAEHWEM M3 OpraHn3Ma C MOYOW U MOJIOKOM U MOTOM
KETOHOBbIX TEN (aLeToHa, [3-OKCMMACNSHOW 1 aueToykcycHon kucnoT). OHO conpoBOXAAEeTCS rMNorNMKeMmMen, rmmno-
UM TNepnpoTENHEMUNEN, CHUXEHUEM LIENOYHOro pe3epBa, PacCTPOMCTBOM (OYHKUMOHANbLHOW AesATEeNbHOCTU
neyeHn (60NE3HEHHOCTb, YBENMYEHWE, OMCTPOus), cepaua (Taxumkapaws, apuTMmusi), OpraHoB MULEBaPEHNS
(CHI/I)KeHI/Ie n n3ppatieHue anneTuTa, T’MNOTOHUA npeuxenym(os), CHUXeHnem NPOAYKTUBHOCTU n
BOCNPOU3BOANTENBHOM pyHKUMM. Oblee COCTOSHWE YrHeTeHHoe, WuHorga BO3OyXAEeHHOe, C Cydoporamu
MycKynaTypbl Tena.

5.4. OcTeopuctpocpusi. 3abonesaHne KANHMYECKU MPOsiBNsSieTcs 60NEe3HEHHOCTbIO KOCTSKA, pasMsryeHueMm u
paccacblBaHUEM MOCNEeOHNX XBOCTOBbIX MO3BOHKOB U pebep, moedhopMaumein MO3BOHOYHMKA W TPYOHON KNeTkw,
WAaTKOCTbK POroBbIX OTPOCTKOB W 3yOOB, YTOJEHNEM CYCTABOB, XPOMOTOM, Ype3MEepHbIM OTPacTaHWEM KOMbITHOTO
pora, UCKpMBNEHWEM 1 HENPABWUbHOW NOCTAHOBKON KOHEYHOCTENR, HNeAHOCTBIO CNN3NCTBIX 060N0YEK, N3BPALLEHNEM
anneTuTa, runoTOHUEN NPenXenyaKoB, CHUXEHNEM MPOAYKTUBHOCTM 1 BOCMPOVN3BOANTE/IbHON CNOCOBHOCTY KOPOB.
Y XMBOTHbIX 4acTO HAbNOJAIOT 3aNeXMBAHNS N MPONEXHN.

PasnnyaloT nepBuYHYIO (ANMMEHTAPHYI0) - M3-3a HeJocTaTka B pauuoHax NuTaTeNbHbIX BEWECTB: MPOTEUHA,
yrneBooB, BWTAMWHOB, MaKpoO- W MUKPO3TIEMEHTOB W BTOPWUYHYID OCTEOAUCTPOCPUIO - BCNEACTBME auMao3a,
rMNoKMHe3un, 6onesHein NeveHn, NoYek, NapalMTOBUAHbIX XENe3 1 XenyLo4YHO-KUILEYHOro TpakTa.

Mpn XOMOBOM OTKOPME anMMeHTapHas OCTEOAUCTPOMPUS COYETaeTCsl C BTOPUYHOW, OBYCNOBNEHHOM
HapyweHnsMn OYHKUMUIA MeYeHn, noyvek, CamMancTbix 060nouek XenyaodHo-kuweyHoro TpakTta. Octeogmctpodus
COMPOBOXAAeTCs HapylleHneM Bcex BuooB obMeHa BelwecTB: 6efkoB, YrneBoAoB, NMNWLOB, BUMTAMWHOB U
MUHEpanbHbIX 3/IEMEHTOB, Tak Kak B OpraHM3Me OHW TEeCHO B3aMMOCBSi3aHbl. [py 3TOM 3HAYUTENIbHO M3MeHsieTcs
MUHEPAnbHbIA COCTaB KOCTHOW TKAaHW W Naasmbl KPOBM, HapywawTcs ¢YHKUMM KneTok (ocTeobnactoB wu
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OCTEOKNacTOB), UBMEHSIETCS CTPYKTYpa KOCTSKa.

,D,J'II/ITeﬂbeII7I neqamum MUHepabHbIX BEWeCTB B paunoHe NpnBoonT K MIHTEHCUBHOMY BbiXo4dy UX N3 KocTen ans
nonnep>XaHusi HopMarbHOro ypoBHsi obMeHa BEWEecTB B OpraHvMamMe XWUBOTHbIX. W36bITOYHOE nOCTynneHve B
OpraHvMaM XWBOTHbIX Kanusi W KanbUWs CHMXAaeT YCBOEHWe HaTtpus, ocdopa, cepbl M a3ota U cnocobecTByeT
HapyLWeHNo NPOLIEeCCOoB KOcTeobpa3oBaHUsl. AKTUBaUNS OESTENbHOCTU OCTEOKNacTOB BeeT K BbIMbIBAHWIO CONei
Kanbums u goocgpopa 13 KocTel 1 passutnio ombpPO3HON TKaHW BMECTO KOCTHOM. B KpoBM MoBbIWaeTcs akTMBHOCTb
wenoyHo dpocopartasbl (LLLP) - dbepmeHTa, NPUHMMAIOLWErO YYacTne B npoLecce KocteobpasoBaHus.

5.5. MactbuwHaa TetaHms. 3abonesaHve y KOPOB NPOSBNSETCS MOBbIWEHHOW BO30YyAMMOCTbIO, MYrANBOCTbIO,
CHUXEHVNEM anneTnuTa, YCUNEHHbIM BbILENEHWEM C/OHbI, CYLOPOXHbIMU  ABUMXEHWUSIMU,  OUOPUANSPHBIMM
COKpALLEHMNSMM MbIWL, FONOBbl M Wen (XKUBOTHble 6OMblie nexart v NepeaBuraloTcs C TPyAoM), WaTaroweincs
noxonkon. lMpoTekaetT ocTpo M HabnogaeTcs B MepBble HeAenu Nocne NepeBofa XWMBOTHLIX HAa KYNbTypHble
nacTéuwa npu notpebneHnn 3eneHoro Kopma, comepxawero 60nblwoe KONMYeCTBO asoTa U Kanna Ha oHe
HepocTaTka MarHns u Kanbumst B opraHmame. M36biTok npoTenHa 1 kanus CHUXaeT yCBOEHME MarHusl, 0CO6eHHO npu
HepocTaTke NoOBapeHHo conn. HapywaeTtcs COOTHOWEHME Kanua n HaTpust B OpraHnsme.

5.6. 'MNOMNKPOINEMEHTO3bI.

5.6.1. MnkpoaneMeHThbl, Kak 1 Apyrue nutatesbHble BEWECTBA, NOCTYNAT B OPraHM3M XMBOTHOIO C KOpMamm u,
4acTWNYHO, C BOAOW, KOTOPbIE SBNSIOTCS €ANHCTBEHHBIMU UX UCTOYHKAMMN OS5 XXVBOTHBIX.

5.6.2. ConepxaHue MWKPO3NEMEHTOB B KOpPMax W Apyrux npoAyKTax pacTeHUMeBOACTBA 3aBUCUT OT
KOHLEHTPALMN PacTBOPUMbIX COELMHEHNIA STUX 3NEMEHTOB B NMOYBaX, HA KOTOPbIX npouspacTtanu. MNpakTuyeckn BO
BCEX BVMOreoXMMYecKx NPOBUHLMAX N 30HAX MOYBbI UCTOLLEHbI MO OCHOBHLIM MUKPO3NEMEHTaM, Tak Kak €XerogHo ¢
YypOXaeM 3EPHOBbIX, KOPMOBbIX U MULEBBIX KYNbTYP OHU BEIHOCATCS M3 NOYBbI 6€3 BOCMONHEHUS 3a CYET yA00peHni.

5.6.3. lnsi TOYHOW M LOCTOBEPHOWN XapakTEPUCTUKM paLMOHOB HEOOXOAMMO 3HATb (PaKTUYECKOE comepXaHue
MUKPO3NEMEHTOB B KOpMax BCEro paumoHa, ONs Y4ero HyXHo obs3aTenbHO MCCnenoBaTtb BCE KOPMA, BXOAsWME B
paLMOH XMBOTHbIX B KaX[I0M X03siicTBe. Hanbonee To4yHO onpenennTb yoOBReTBOPeHWe NOTPebHOCTH opraHu3Ma
XMBOTHbIX B MUKPO3NEMEHTAX MOXHO MpW MCCRefoBaHuM MX codepxaHus B kKpoeu. Kateropuuyecku sanpelaercs
onpeneneHue notTpebHOCTU 1 NOTPeBNeHNS MKPO3IEMEHTOB MO TabMNYHBIM LaHHbIM Pa3NNYHbIX CIPaABOYHMKOB.

5.6.4. OCHOBHbIMN (haKTOPaMN CHUXEHMS COOEpXaHUs MUKPO3NEMEHTOB B OPraHM3Me XMBOTHbIX SBASAIOTCS:
HeloCTaTOYHOe MOCTYMN/AeHNe B OpraHnaM ¢ KopMamm B abCOMIOTHBIX BENMYMHAX U HA eauHMLy NuTaTenbHOCTH, T.€.
n3 pacuyeTta Ha 1 kopmoByl eauHuuy unu Ha 100 r nepeBapuvBaemMoro MPOTEVHa, yBenndYeHHasi NoTpebHOCTb 1
pacxol MpW MOBbIWEHUN BCEX BWMAOOB MPOOYKTMBHOCTM 3a CYeT MHTEHcUdMKauum npoueccoB obMeHa BEWecTs,
HeyOooBNEeTBOPUTENbHOE UX NCNONb30BaHMNE N3 KOPMOB B XeNyO0YHO-KULWEYHOM TPaKTe.

5.6.5. Hedmunt KOMMNeKkca MWKPOSNEMEHTOB B OpPraHM3Me Mpexge BCero OoTpuuatenbHO MPOSBASETCS B
nuwesapuTenbHOM TpakTe. MukposanemeHTbl HeobXxoAnMMbl ONS ONTMMAaNbHOW XW3HEAEeATeNbHOCTN CUMOWOHTHOW
chnopbl pybua M TOACTOro OTAEna KWWeYHWKa y OAHOKaMepHbIX. Jeduumut nx BeoeT K CHUXEHWUIO KONMYecTBa
CUMOMNOHTHOI MUKpOodnopbl 1 MHAY3opuii B 10 1 6onee pas. B cBA3M € 3TM, COOTBETCTBEHHO BO CTONbKO Xe pas
CHMXAaeTCs ee aKTMBHOCTb B OTHOLEHWM MCMO/b30BaHUS NMUTATENbHbLIX BELWECTB KOPMOB: PaspyweHus Knetyartku,
YCBOEHUS amMmmaka u Opyrux ¢popm HebenkoBoro asoTa, 006pas3oBaHWs UMW NETy4MX XUPHbIX kucnot (J1XKK),
brocrHTe3a MKpobHoro 6enka n MMKpPObManbHOro CMHTE3a aMUHOKWUCIOT, B TOM YMCNE HE3aMEHUMbIX, BUOCUHTE3a
TakuMx BUTaAMWHOB, KaK TUaMWH, pubodnaBmH, HUIKOTMHOBAA 1 OONMEBas KUCNOThI, BUTaMnHos B6 n B12, koTopble
BXOAST B COCTAB MHOMMX (PEPMEHTOB 1 KOGPEPMEHTOB. [1pn 3TOM CHMXaeTCs YCBOEHME U CaMrX MAKPO3NIEMEHTOB U3
KOPMOB.

5.6.6. CHMXeHMe aKTMBHOCTM CUMOMOHTHOM MUKPOCPIOPbI, HapylWeHue NPOLEeCcCoB MNuleBapeHns BedeT K
HakonneHuto B NpocBeTe KuleyHnka HernepeBapeHHbIX, KUCIbIX N TOKCUYHbIX MPOAYKTOB pacnana nutaTtefibHbIX
BELWECTB KOPMOB, KOTOpble BbI3biBAOT pasgpaxXeHne CAU3UCTol 0D0NOYKM Xenydka W KulleyHuka UM BelyT K
Pa3BUTUIO FaCTPOSHTEPUTOB C ANINTENIbHbIMWA, TPyOHO noogakvwnMmnca MegnkamMeHTO3HOMY JiedYeHUo noHocamuy,
0COBEHHO Yy MOMOHSIKA.

5.6.7. lNpn HepocTaTke MUKPO3NIEMEHTOB CHMXEHA aKTUBHOCTb MUKPOMNIOPbI XeNyno4YHO-KMWEYHOro TpakTta u
6rvocMHTEe3 el BUTaMUHOB. BcnenctBme aT10ro cHuxaetcss 00eCrneyYeHHOCTb OpraHWaMa BCEMW BUTaMUHAMK,
NMPOSIBASIOTCA BCE OTpuuaTe/bHble MOCNeACcTBUS aBUTaMUHO30B B PAa3HOW CTerneHn B 3aBUCUMOCTU OT YPOBHS KX
nedouumra.

5.6.8. PacctpoiictBa (OyHKUMIA 3HAOKPWHHOM CUCTEMbI, HapyweHusi oBMeHa HyKNEeWHOBbIX KUCNOT, CUMHTEe3a
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BUTAMWHOB, CHUXEHUEe aKTUBHOCTU (OEPMEHTOB Mpu Oeduuute MUKPO3/EMEHTOB B OpraHu3Me npoAyKTUBHbIX
XKMBOTHbIX BeOyT K NaTtonornyeCknMmM N3MeHeHnsaM Te4eHud 6UOXMMMYECKINX npoueccos BCeX Bnaoos obMeHa BelecTB:
6el'lKOB, yrnesonoB, NMUNUOOB, MUHEPasbHbIX BEWECTB C COOTBETCTBYIOWMMU MOPOIOrM4eCKUMN U3MEHEHNSMA BO
BCEX OpraHax W cuctemax, CHUXeHUeM UX PyHKUMOHaNbHbIX CI'IOC06HOCTeI7I, 4YTO nposaBndeTcs paCCTpOI7ICTBaMI/I
NPOAYKTUBHOIO 340pPOBbA XWMBOTHbIX CO CHUXEHMEM UX PEe3NCTEHTHOCTW, PpeakTUBHOCTU B OTBET Ha nencrene
hbakTopos BHewWHemn cpenbl, B TOM yucne pas3inyHbiM 3aboneBaHusM.

5.6.9. HepoctatoyHoCTb i04a COMPOBOXOAeTCs YBENMYEHNEM WWNTOBUOHON Xenesbl, HapylweHneM BCEX BUOOB
obmeHa BellecTB, Bpaavkapanei, akaogTanbMueli, 0TEYHOCTbIO KOXM MEeXYetOCTHOro NpocTpaHcTea (Mrkceaema),
CHUXEHNEM WHTEHCUBHOCTWU POCTa, YNUTEHHOCTW, MOJIOYHOW MPOOYKTUBHOCTM W XWMPHOCTU MOJIOKA, CYXOCTbIO U
MOBbLIWEHHOW  CK/IaA4YaToCTbl0  KOXW, HapyweHvem pocta BOJIOC, 3aMelfIeHHOW JIMHbKOMW, HapylleHueM
BOCNPON3BOANTENbHOM OYHKUMK, abopTamu, SMOPUOHANBbHON CMEPTHOCTbIO W POXAEHWEM (PU3UOIOTNYECKM
He3penbix "ronbix" Tenat. HepoctatoyHOCTb oA MOXET pas3BuMBaTbCs M MpU U36bITKE B pauvoHe Kanbuwus,
mapraHua, gpTopa, cBmHUa, 6poma.

5.6.10. HepocTtatoyHocTb kobanbTa (runokobanbTo3) 0TMeYaeTcs Kak npu Aeduunte ero B opraHuaMe, Tak u
npyv u3bbiTke MapraHua, CTPOHUMS. XapakTepusyeTCs CHUXEHUEM W MW3BPAllEHWeM annetuta, "nn3yxoin”,
WCTOLWEHNEM, CHUXEHMEM MSCHOW U MONOYHOW NPOLYKTMBHOCTMW, FMMOXPOMHON aHeMuei, 6nefHOCTBIO CAN3UCTbIX
obonoyek rnas, Hoca, TWMNOTOHWEA W aToOHMEA NpPenXenynokoB, 3aMenneHHoONn nuHbKoi. ConpoBoxaaeTcs
HapyLleHneM BCeX BUAOB 0OMEHA BELWECTB B OPraHN3Me Y CHUXEHUEM (DEPMEHTATUBHON akTUBHOCTU MUKPONOPbI

pybua.

5.6.11. HepoctatoyHoCTb umHKa (MapakepaTo3) NpPOSBNSETCA HapyleHWEM as30TUCTOro, YrneBOLHOro W
MUHepanbHoro obMeHa, pa3pacTaHveM M CKNagyaToCcTbio MOBEPXHOCTHOrO CNos anuaepmuca, ocobeHHo B obnactu
wen, 06NbICEHNEM Y4aCTKOB KOXW, PACCTPONCTBOM (PYHKLIMM BOCNPON3BOANTENBHON CUCTEMBI, MOPAXEHNEM NEYEHMU,
CHUXEHUEM MSICHOM W MONMOYHON NPOAYKTUBHOCTU. MOXET pasBMBaTbCA Takxe W npu M3bbITKe Kanbuusi B
opraHuame.

5.6.12. HepocTtatoyHoCcTb Menu (rMnokynpos) BO3HWMKAeT npu geduumTte ee B OpraHuame, npu nsbbiTke
monmbroeHa, CBMHUA, CynbgpatoB, KanbuLus, docdopa B paunoHe. XapakTepuayeTcs M3BpalleHneM anneTtuTa,
nUcxynaHueMm, rurnoxpoMHONn aHemuen, AdenurmeHTaunein BoNIOCAHOro MoKposa, 3amMenfIeHHOW JIMHbKOW, CHUXEHUEM
BOCMPOMN3BOANTENBHON (PYHKLUN, MSCHOW M MONOYHOW MNPOAYKTMBHOCTM, PACCTPOMCTBOM (OYHKLMM XenynoyHo-
KulWeYyHoro TpakTa (Npogy3Hblie NOHOCHI).

5.6.13. HepocTaTto4HOCTb MapraHua NpuMBOAMT K CHUXEHUIO YNIMTAHHOCTM U Macchl Tena XMBOTHbIX, HAPYLIEHWIO
KPOBETBOPEHNS 1 BOCMPOU3BOAUTENbHOW CMOCOBHOCTW, CHUXEHWUI WHTEHCUBHOCTU OKUCIUTENbHBIX MPOLECCOB,
HapyweHuto 6enkoBoro, yrneBoAHOro, NWMWAHOMO, BUTAMUHHOTO W MUHEPanbHOro OOMEHOB, YTO MPOSBNSieTCS
KNIMHWYECKMMU Mpu3Hakamyn octeonmctpodpmmn. MoxeT TakXe BO3HVKHYTb U Npu U3bbiTKe Kanbuusi U Xenesa B
KopMax.

5.6.14. CeneHoBas HepOCTaTOYHOCTb, KaKk MpaBuno, pPasBvBaETCA NPW ero HefOCTATOYHOM MOCTYMNEHMEM C
KOPMOM U MPOSABASETCS HapyleHVEeM BOCMPOU3BOAMTENIbHON (PYHKUUKN, POXIOEHWEM (PU3MONIOTNMYECKN HE3PEesoro
npunnoaa, 3abonesarowero B NepBble OHW XN3HW 6enomblweyHol 60ne3Hb0. CONPOBOXAAETCA YTHETEHMEM, WATKOM
NMOXOOKOW, XPOMOTOW, WHOrga nape3oM W napannyoM OTAeflbHbIX 4Yacter Tena. B ckenetHom wm cepoeyHom
MyckynaTtype obHapyXxuBatoT 6enoBartble, CEPO-XENTbie, NofocyaThle K NATHUCTbIE OYaru, HaNoOMUHaLWKe No LBETY
BapeHoe KypunHoe MACO.

5.7. TwnoBMTaMnHO3bl. Y KPYMHOrO poratoro ckota Hawbonee 4acto PEerucTpupyloTcsl FMNOBUTaMWHO3bI,
ABNAIOWMECH NEPBOA CTAANei BUTAMWHHOW HEOOCTATOYHOCTW, KOTOpas OMOXMMWMYECKU MPOSBASETCS CHUXEHWEM
KOHLEHTpauMn AeUUNTHBIX BUMTAMVMHOB B KPOBWM W NeYeHW. Pexe perucTpupyloTcs aBnTamMUHO3bl, KOTOpbIe
KJVHUYECKN NPOSIBAAIOTCA MpPU3HaKaMmy, XapakTepHbiMU Ans geduumTa OTAENbHbIX BUTAMWHOB, W HEPEOKO
3aKaH4mBaoTCs rmbenbto XUBOTHOrO.

5.7.1. TvnoButamMmnHo3 A. ButammH A cuHTE3MpyeTCS B OpraHuaMme u3 p-kapoTuHa. Ha obpasosaHue 1 Mr

ButamuHa A Tpebyetcs 4 Mr kapotuHa. mnoBmTammHo3d A HabnopaeTcs nMpu KOPOTKOM Nepuode nactovwHoro
CcoOepXaHusi, XPOHUYEecKoM geduunte BUTaMMHA A B opraHuame, u3bbiTke npoteumHa B paunoHe. OH
COMpPOBOXAaeTca pa3BUTMEM MeTannacTU4yeckmMx MpoueccoB B MOKPOBHOM 3NUTENUN MULEBAPUTENbHbIX OpPraHos,
MOYEBbLIBOOSAWMX NyTel, SNUTENMA POroBULbl, HapyweHWeM MONOBbIX UWKAOB, TUNOYHKUMENR SNYHUKOB,
3MOPVOHaNBbHOM CMEPTHOCTbIO, POXAEHUEM (OM3NONOrMYECKM Heapenoro npunnoaa, 3afepXaHuem mnocneaa,
SHOOMETPUTaMN, CYXOCTblO CAM3UCTbIX 000M04eK, KOXMW, 3aMedNeHHOW NUHbKOW, noTepeit 6necka rnasypu
KOMbITHOrO pora wn Jgedopmaunen KOonbiT, CHUXEHWEM MSACHOM W MOJIOYHOM NPOOYKTUBHOCTWU, TUNOTOHUEN
npenxenynkos, cne3oTeyeHnem, kepatntami.
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5.7.2. TwnosutamuHo3 L. ButamuH [ perynnpyet ¢oochopHO-KanbLMeBbli 06MeEH, cnocobcTByeT npoueccy
06pa3oBaHns KOCTEW, YCBOEHUIO KanbUWs B KUWEYHUKE W MOALEPXMBAET HOPMailbHbli YPOBEHb €ro B KPOBMW,
noBbIWaeT akTMBHOCTb LWeNIOYHON gpochaTasbl B KPOBU, YTO NPUBOANT K nepepacnpeneneHuio gocdgopa B TkaHsax. Y
KPYMHOro poratoro ckota runoButamuHo3 [l HabniopaloT npu KpyrnorogoBOM CTOMIOBOM COAEPXaHuu, npu
OTCYTCTBUM aKTUBHOIO MOLMOHA U yNbTpadomoneToBoro o6nyyeHuns. 1o NpuMBOAUT K HapyLeHNIo obMeHa BEWeCTB B
opraHnaMe wu KJIAWHW4YEeCKNn nposBndeTcd npu3Hakamu OCTGO,EI,I/ICTpO(pVIVI. |_|pl/l HenooctaTtke BUTaMUHaA ,D, B
NnMEeBaAPUTENBHOM TpakTe 06pasyloTCs HEPACTBOPUMbBIE CONMWU KanbLWs, KOTOPbIE HE YCBAMBAKOTCS U BbIBOOSATCS C
KanoMm, ypoBeHb Kanbuusa B KPOBU CHUXAETCA.

5.7.3. F'mnosntamnHos E. B opraHname XunBoTHbIX BUTaMuH E ( c-Tokopepon) He CuHTe3npyeTcs, a nocTynaet ¢
pacTUTENbHbIMA  KOPMamun. $BNSSCb OOHUM W3  OCHOBHbIX SHOOrEHHbIX OWOaHTMOKCMAAHTOB, BUTamuH E
npenoxpaHseT 0T OKUCNEHUS U paspyweHnus ButamuHbl A, LI, KapoTuH 1 cnocobCTByeT HAKOMMNEHWUIO UX B TKaHSAX
opraHmama. Butamun E, npoHukas uyepes KuLEYHYI0 CTEHKY, crnocobeH ancopbupoBaTbCs M AENOHMPOBaTbCS B
XWpoBoi TKaHu. B npucyTcTemu ButammnHa E ycsoeHune snutammHos A, I n kapoTuHa npoucxoauT nydwe. Hegoctatok
TOKO(pepona B KOPMax COMPOBOXJOAETCS CHMXEHUEM BOCMNPOW3BOAMUTENbHOW CMOCOOHOCTU Yy KOPOB M TENoK,
3aepXKOi pa3BUTUS NMOMOBbLIX KNETOK, SMOPMOHANBHON CMEPTHOCTbLIO, MHOTOKPATHBIM OCEMEHEHMEM 1 Becnnognem.
'MnoBMTamMnMHO3 E nposiBngeTtcs TakXxe HapyleHNneM OKUCIUTENbHO-BOCCTAHOBUTENbHBIX MPOLECCOB B OpraHu3me,
CHUXEHMEM YCBOSIEMOCTM BUTaMHoB A, [1, KapoTunHa 13 KOPMOB paunoHa 1 npuaHakamu runosmtamMmHosos A n [l.

5.8. B XVBOTHOBOAYECKMX XO3AKCTBaX Yawe HabnogalT OOHOBPEMEHHO HapylWeHWs MHOTMX BuOOB obMeHa
BEWECTB Yy XMBOTHbIX, TaKk Kak W3MEHeHWe OJHOro BreveT 3a coboil pacctpoiictBa gpyrux. NosTomy MHorue
KIMHUYECKME MNPU3HAKN SBASIOTCA OOHOTMMHbIMWA. Tak, CHUXEHME MOJIOYHOW NPOAYKTUBHOCTW, W3BpalleHne
anneTuTa, UCXyLaHue WNU oxupeHue, obllee yrHeTeHue, BONE3HEHHOCTb KOCTSKa, HempaBuibHasi MOCTaHOBKA
KOHEYHOCTEN, pasMsiryeHne ¥ paccacbiBaHMe XBOCTOBbIX MO3BOHKOB W pebep, HapyleHue BONOCSHOrO MOKpOoBa
(Kyp4aBOCTb, B3bEPOWEHHOCTb), KOMbITHOrO pora (TpewwuHbl, gedbopmauunu), paccTponcTsa (PYyHKLMU OpraHos
BOCMPOM3BOAMTENbHOW CUCTEMbI (MHOTFOKpaTHbIE OCEMEHEHWS, TMMOYHKUMS AWYHWKOB, 3ajepXaHue nocnena,
SHOOMETPUTLI), YBENMYEeHWE U BONE3HEHHOCTb MEYEHW, TUMOTOHUS MPEenXenynkoB, poXAeHue cnaboro,
PU3NONOTMYECKN HE3PENOrO NOTOMCTBA MOryT ObiTb CNEACTBUEM OTPULATENBHOMO BAWSIHUS KOMMeKca ¢oakTopoB
HEMONHOLEHHOIO KOPMEHWUS, HapPYWEeHUs TEeXHONOrnm COoAepXaHusl, HeraTuMBHbIX 9KONOrMYeckmnx akTopos,
CTPECCOBbIX Ae3afanTaunii n 1.4. 9T0 yCNOXHSAET OUarHoCTUKy 3aboneBaHns 1 yCTaHOBEHNE ero NepBONPUYMHBI.

6. OCHOBHbIE B1,Obl HAPYLUEHUSA OBMEHA BELLLECTB Y CBUHEW U UX KITMHUYECKOE
NMPOSABIIEHUE
6.1. 3nopoBbe M NPOLYKTUBHOCTb CBUHEW, @ TaKXe UX YCTONYMBOCTb K HEONAronpusiTHbIM (hakTopam BHELHEN
cpelbl BO MHOrOM OMPEHNensioTcs COCTOsHMEM oOMeHa BelwecTB. [103TOMy CBOEBpPEMEHHAs AMarHocTuka,
npodomnakTka W ycTpaHeHne HapylweHuin obMeHa BewecTB y CBUHER, MMEelWwmnX WUPOKoe pacnpocTpaHeHue wu
HaHOCAWMUX OONbWOM 3KOHOMUYECKMA yuepb CBUHOBOAYECKMM XO3SIMCTBaM, MOONXKHbI CTaTb 0053aTeNbHbIM
3N1eMEHTOM MPU NPOU3BOACTBE CBUHUHbI B XO35CTBAX BCEX (DOPM COBCTBEHHOCTM.

6.2. OCHOBHbIMU NPUYMHAMK HaPYLWEHU OBMEHa BELLECTB Y CBUHEN SBNSIOTCA:

6.2.1. HenonHoueHHOe KopMneHue - AeuumnT nnn n3bbiTok B paunoHe 6enka, He3aMeHMbIX aMUHOKUCNOT, B
MepByl0 oyepedb, NN3UHA, METUOHMHA, UWCTWMHA, TpunTodaHa, TPEOHWHA, apruHUHA; YrneBOAOB, NUNUIOB,
BUTaMWHOB, MaKpO- 1 MUKPO3NEMEHTOB;

6.2.2. HapyweHne COOTHOWEHUS B paumoHe yrneBomoB M 6enka, kanbums n dpocdpopa, Kanus n Hatpus,
OTHENbHbIX MUKPO3MEMEHTOB (Medb, UMHK, KobanbT, MapraHel, Xeneso, WoL W Ap.) Mexny coboin un c
MakpoaneMeHTamu;

6.2.3. CKapMJ’II/IBaHI/Ie KOpPMOB, NMopa>XeHHbIX rpm6aM|/| nnn cogepxawmx Tokcn4yeckmne eewecTtsa,

6.2.4. PasnnuHble cTpecc-hakTopbl (BbICOKAs M HW3Kas TemnepaTypa, 3ara3oBaHHOCTb, MPOW3BOLCTBEHHbIE
WYyMbl, BETEPUHAPHbBIE N TEXHONOTMYECKME MEPOMPUATIS U T.M.).

6.3. HapyweHns obmeHa BelwecTB B OpraHu3Me CBUHEW pa3BMBAIOTCS MEANEHHO WM MPOTEeKalT, Kak npasuio,
ANNTENBHO.

B HauyanbHoli cTagmMu HapylweHuss obMeHa BEWECTB MPOTeKalT B CyOKNUHMYECKOW hopme, Mpu KOTOPOi
OTMEYalTCs CHUXEHUE MPOAYKTUBHOCTM, BOCMPOW3BOAUTENBHON CMOCOOHOCTU, PE3UCTEHTHOCTU opraHuama. Mpu
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FI'IY6OKVIX HapylweHnax obMeHa BelecTB pa3BuBalOTCA MOPJONOrnyeckme W3MEeHeHWs B opraHax u TKaHsX,
HapyllaeTca nx oyHKuUMoHanbHasa neaTeNbHOCTb. 9710 nposapngdeTca pa3nmMyHbiIMU KNMHNYECKNMU NPpU3HaKaMn.

Mo atuonorumn, BUOXUMUYECKUM UIMEHEHWUSIM B OPraHU3Me U KAMHUYECKOMY MPOSIBNEHMI0 HapyweHus obmeHa
BELWECTB Y XMNBOTHbIX Hambonee 4acTo perucTprpyoTcs B BUAe Takmx CUHOPOMOB, Kak KeTo3 (HapyleHne 6enKoBoro,
YyrneBo4HoOro 1 NMNuOHoOro obmMeHa), ConpoBOX AAIOWMIACS HAKOMNEHMEM B KPOBM KETOHOBbLIX TEN, 0CTE0ANCTPOodus,
rUMOrIMKEMNS Y MOPOCAT, paxmMT M OCTEOAMCTPOOUSA, anMMEHTapHas aHemns (HeJoCTaTOYHOCTb Xenesa, Meaw,
kobanbTa), napakepaTto3 (HeJOCTATOYHOCTb LIMHKA), TOKCMYeckasi OMCTpodous nevyeHn n benombleyHasi 60nesHb
(HemocTaToO4YHOCTb cenexa, ButamuHa E), runosutammHossl A, B n E.

6.4. ObwuMN ONsi pasHblX BUOOB HapylweHUii obMeHa BEWeCTB Yy CBUHEW SBNAIOTCA Takue Hecrneuuduyeckme
NPU3HaKKM, KakK CHUXEHWE MPOOYKTMBHOCTW W BOCMPOV3BOAUTENBbHON CNOCOBHOCTU: Yy XPSKOB - cnabas nonosas
aKTUBHOCTb N HN3KOE KayeCTBO CnepMmbl, y CBUMHOMATOK - YBENMYeHMe nepuoaa oT oTbema NopocsT 40 NepBOn OXOThl,
cnaboe NposiBNEHME €€ NPU3HAKOB, H3Kas OMNMOA0TBOPSEMOCTb U BbiCOKAs aMBPUOHaNbHas CMEPTHOCTb, POXAEHMWE
cnabopasBUTbIX ManoXmM3HeCnoCobHbIX NOPOCAT, 6OMbIIOE KONMMYECTBO MEPTBOPOXAEHHbIX B MOMETE, NMOCNEePOAOBLIE
3ab0neBaHns CBMHOMATOK, CHUXEHWE YMUTAHHOCTU, OTCTaBaHWE B POCTE W Pas3BUTMU MOPOCHT-COCYHOB, BbiCOKAs
3a60/1eBaeMOCTb WX XeNyLOYHO-KMWEYHbIMA U OpyriMm 60Ne3HsIMU, HU3Kas Macca Tena npu oTbeme.

6.4.1. MNpw HepocTatke 6efnka B pauUMoOHE U HE3aMEHVMbIX aMUHOKMCOT Y XUBOTHBIX CHMXAaEeTCs YyNMUTaHHOCTb.
IOns pecomumta nuanHa CBOMCTBEHHA 3afepXKa pocTa M Pas3BUTUS NOPOCST, YMEHbLWEHWE OTNOXEHUS NOAKOXHOMO
Xvpa, orpybeHne n cyxocTb WeTUHbI, MPX HEAOCTATKE METUOHUHA U UMCTMHA - AUCTPOOUS NEYEHN, KPOBOUSNUSHNS
B MOYKaX, CHUXEHME TOHyca Mbiwl, cnabocTb Ta3oBblX KOHEYHOCTEN Y HOBOPOXAEHHbIX nopocaT. Mpu aeduvunte
TpunTohaHa OTMevaloT BbiNadeHWe WepcTy (MNewnBocTb), MOMYTHEHME XpycTanuka, pPOroBuUbl rnasa, ee
Backynspusaumio. Npn HepmocTatke apruHMHa - HapylweHue YHKLUUM HEPBHOW CUCTEMbI, 4TO MPOSIBASETCS
paccTpOWCTBOM KOOPOWHAUMM OBUXEHUS, BEPTAYKOW, Cyooporamu, YXyIWEHWEM KOMMYecTBa W KayecTea
CNepMOonpoayKLMM Yy XPSKOB-NPON3BOANTENEN.

6.4.2. KeTo3 y CBMHOMATOK XapakTepuayeTcs NOBblWEHNEM B KPOBU COOepXaHNs KeTOHOBbIX Ten Ao 3,0 Mr% un
Bbllle, B TOM Yncne opakumMm aueToHa U aueToyKCycHoOM kucnotbl oo 1,0 Mr% u 6onee. Y cynopocHbIX CBUHOMAaTOK
HabnopaeTcs nosa cuisyeli cobaku, CNIOHOTEYeHWE, ckpexXeT 3ybamu. YBennineaeTcst NpoaoXMTENbHOCTb POLOB,
poxpaeHne cnabopasBuUTbiX W MEPTBOPOXIEHHbIX MOPOCAT, PErncTPUpPyeTCcs runoranaktus u aranaktus y
CBMHOMATOK, 3a601€BaEMOCTb NOPOCST XeNyLOYHO-KULWEYHbIMY BONE3HSMN.

6.4.3. OcTeoancTpousi y CBMHOMATOK M XPSIKOB-MPOM3BOAMTENEN - XpoHMYeckast 60/1e3Hb, CONPOBOX Aatolascs
ONCTPOMPUYECKMMN U3MEHEHNSMU B KOCTHOW TKaHW B pe3ynbTaTe HapyweHuss ¢ocqopHo-kanbumesoro u -
BUTAMUHHOrO 0OMeHOB. PasBuBaeTcs npu OEWCTBUM CRedylowWwmx MPUYMH: @) HedocTatoyHoe MOCTyMnjeHne B
opraHnaM kanbuus, pocdpopa, kanusi, Mmarams, kobanbTa, Moga v Meaun; 6) NP HENPOMOPLMOHANIbHOM COOTHOLIEHUN
mMexnay kanbumem n poctopoM, KanbLUMEM N MArHUEM, KanbUMEM N KaNMEM; B) HAPYLIEHNEM NPOLECCOB X YCBOEHNS.
B HavanbHbIX cTaausx passutus 6onesHn Habnogaetcs yxyAlweHue U U3BpalleHue annetuta, "nuayxa", noteps
6necka W YTOMWEHME LWeTWHbl, OedopMauns N pPaccrioeHne KOMbITUEBOro pora, CYXOCTb KOXW, ObicTpas
YTOM/IIEMOCTb XXMBOTHbIX, MOBbIWEHHAs! BO30yOMMOCTb, yYalleHne nynbca U AOblxaHus. NoBblweHne NOPO3HOCTU ”
MUKPOCTPYKTYPbI KOCTEW NPUBOANT K NX aedopMauunn n 6onesHeHHOCTM cycTaBoB U kocTeld. [Mpu octeoaucTpodun y
CBMHE OTMevaloT M3BpalleHHbIi anneTnT, cnabocTb KOHeYHocTel (xoayneobpasHas Moxoaka, NepeldBuXeHne Ha
3anscTbsx, NepectynaHue Horamu), CMoHTaHHble MepenioMbl KOCTen KOHeyHocTel, Tasa, abopThl y CBMHOMATOK. B
KPOBU MOBLIWAETCA COoOepXaHne HeopraHmyeckoro pocdoopa 3a cYeT BbiwenadymeaHua ero ma koctsaka no 3,0
MMonb/n n 6onee, cHUXaeTcs ypoBeHb obuero kanbums no 1,8-2,3 MMonb/n. Kanbuueso-ghocqopHOe COOTHOWEHME
yMeHbwaeTca ¢ (1,4-1,6): 1, 0o 1:1 n HMXe, NoBbIWAETCA akTUBHOCTb WeNnoYHon ocpaTasbl go 1,5-2,0 MMonb/nx
yac n 6onee. NMpu OEKOMNEHCMPOBAHHbLIX HapPyWeEHUsX MUHepanbHOro obMeHa pasBuMBAlOTCS Mapesbl U napanvuu,
CHUXaeTcs penpoayKTuBHasi cnocobHOCTb. B pesynbTate pasBMTUS 3aCTONHbIX SIBIEHWIA B KPOBEHOCHbIX COCyAaax
CHUXAaeTcsl HOpMasibHOE Te4yeHne OBMEHHbIX MPOLIECCOB B TKaHsIX. [py OTCYTCTBMM NEYEHWS MOXET HacTynuTb
rnéenb XUBOTHBIX.

6.4.4. AnuMeHTapHas aHeMunsl y nopocaT passmaeTcs K 5-10 OHIO XM3HM Npu gedoumumTe B OpraHu3Me Xenesa,
mean, BuTammHa B12, a Hambonee Tsixeno npotekaeT B Bo3pacte 3-4 Hedenb. Y aHeMWYHblX, MENIKOBECHbIX,
ManoXM3HeCNocobHbIX MOPOCAT TMOHUXEH cocaTeflbHblli pedinekc, HabnopalTcs nnaBaTefibHble OBUXEHUS,
KOHBYNbCVBHbIE Cy0pOrn. ANMMEHTapHas aHeMus, Npexae BCero, CBsidaHa ¢ TeM, YTo npu notpebHoctm 6,0-8,0 mMr
Xenesa nopocsarta nonyyatrT Tonbko 1,0-1,5 Mr ¢ MOnokom matepu.

6.4.5. TunornnkemMmsa y HOBOPOXJAEHHbIX MOPOCAT perncTpupyeTcs B nepsble 2-3 CYTOK MOcne poXAeHus
obycnoeneHa HegOCTaTOYHbIM MOCTYM/IEHNEM NaKTO3bl C MOJIOKOM Matepu Npw rurnoranakTum 1 HU3KMMK 3anacamu
rMIOKO3bl U raukoreHa B neveHn. OHa XapakTepusyeTCcs BSANOCTbIO, CHUXEHWEM WU OTCYTCTBMEM COCATENbHOro
pedynekca, pacCcTpPONCTBOM MULEBAPEHUS, CHUXEHVEM TemrepaTypbl Tena, OPOXbio, B3bepPOWEHHOCTbIO WeTKHbI,
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cnabocTbio U COHNMMBOCTbIO. 3aTeM MOSIBNAOTCS NnaBaTesfibHble OBUXEHWs,, KOMATO3HOe COCTOsiHME U rubenb.
CopnepxaHue rnKo3sbl B KpOBY NOPOCAT cocTaBnset npu atom 2,0 MMonb/n n HuXe.

6.4.6. I'Ip|/| Jedmuute LUMHKA pa3BMBaeTCca napakeparos, AN KOTOPOoro xapakTepHbl AepMaTuT, SA3BOMN0ON0OHbIE
nopaxeHuns KoOXun nnn CtpynbeesmnaoHble HANOXEHWA, pBOTa, NOHOC, XpOMOTa, HecrnbaeMocTb KOHEYHOCTEN.

6.4.7. MNpu HepocTaTke MapraHua y CBMHOMATOK OTMEYatoT HEMOAOTBOPHBLIE N HEPETYNSPHbIE MOJIOBbLIE LMK JIbI, &
npv fehuumnTe Moaa - HapylWweHns NONOBOro Lukna, abopThl, POXAEHNE MEPTBbLIX NN HEXMU3HECNOCOOHBIX NOPOCHT,
OTCYTCTBME Yy MOPOCSIT WEeTWHbI, MOAKOXHbIE 0TEKU, 0COOEHHO B 06/1aCTV rONoBbI U WEN.

6.4.8. Mpu HEQOCTAaTOYHOCTM CeneHa XapakTepHbl TOKCUYeckas renaroamcTpous U MblwevyHas AUCTpodous
(benomblweyHas 60ne3Hb), CHUXEHNE NPOAYKTUBHOCTU, aTPOPUS CEMEHHUKOB Y XpskoB. OTMevatoT cnyyaum rubenu
nopocaT Yyepes 4-48 yacos Nocne UHbeKLMM npenapara xenesa.

6.4.9. vMnoBUTaMWHO3bl fIErKOM CTemneHn - nepBasl CTaAWsl BUTAMWMHHOW HELOCTAaTOYHOCTM, KoTopas
BUOXMMMYECKN NPOSBNSIETCA CHUXEHNEM KOHLEHTPaUUN OTAEMNbHbIX BUTAMUHOB B KPOBU U MEYEHMN.

CMNOBUTAMMHO3bI TSXENOW CTENEHMN (ABUTAMUHO3bI) KNMHUYECKM NPOSIBASIOTCA NPU3HAKaMy, XapakTepHbIMU Lns
neuumTa oTAeNbHbIX BUTAMUHOB, U HEPEAKO 3aKaHYMBAKOTCS rMbenblo XUBOTHOrO.

6.4.9.1. A-aBMTaMVHO3 Yy XpPSKOB-MPOW3BOAMTENEN W CBUHOMATOK TMPOSIBNSETCA OTCYTCTBMEM WU cnabbim
BblpaX€eHMEeM MONOBOA aKTMBHOCTW, HapyWeHUeM KOOpAWHAUMM OBUXEHUs (atakcus), napes3oM TasoBblX
KOHEYHOoCTel, ocnabneHnem spekLuun 1 MHorAa CyaoporaMi MbllwL, Ty OBULA.

HoBopoxaeHHble nopocsiTa (0COBEHHO HELOPa3BUTLIE) UMEIT LedpekTbl PasBUTUS: OTCYTCTBME aHalbHOro
OTBEpCTMSl, 3as4bs ryba n pasfnBoeHve rybHbix wenei, no6aBoYHbIE YW, KOMbITUA, YMEHbLWEHNE TNasHbIX LWene,
cpacTaHue ux Uiy oTCyTCTBME rnasHoro si6noka, BoasiHka Mosra v ap.

V4 NnopoCAT-COCYHOB, OTbeMbllWen N MONOOHSKA CBUHEN OTMEYaloT CHUXEHWe OCTPOTbI 3peHNns, NpnU3HaKn HOYHOW
cnenotbl, cne3oTeyeHe, KOHDBIOHKTUBUTbI W BOCNaNieHne rna3Horo 96n0|<a, HaK/MOHHOE nNonoXeHne TronoBhbl,
nepekoweHHOCTb yenocTen, NPOBUCNOCTb CMNWHbI, Nape3bl N napannyn KOHEe4YyHOCTel, KnoHu4Yeckune cynooporn,
CTpynbeBUOHbIE UNN 3K3EMATO3Hble NopaXeHusa KOXW, OepMaTtuTbl, OTCYTCTBMUE rnasypn Ha KonbiTUax, TpPewuHbl
KOMbITHOro pora.

6.4.9.2. E-rnoBnTamMmMHO3 COMPOBOXAAETCS NpPepbiBAHNEM BEPEMEHHOCTM HA PaHHUX CTAAMSX NNOLOHOLWEHNS,
HapyweHNneM MONOBbIX PedprekcoB u 6HecnnoanemM pPenpoayKTUBHBIX XWBOTHbBIX, METPUT-MacTUT-aranaktuen y
CBMHOMATOK. Y MONOOHSKA CBUHEN - CHUXEHWE W OTCYTCTBUE anneTuTa, BHE3anHbll nagex, avapes C npuMechio
KpoBW B doekanmsix, auctpodpus 3aaHebenpeHHon rpynnbl Mblww, cnabocTe 1 GbicTpas yTOMNSEMOCTb, CKOBAHHOCTb
LBVXEHWIA, napesbl W napanuunm 3afHUX KOHEYHOCTEW, OCTPOE PacCTPONCTBO KPOBOOOPALEHWS C 3aCTONHBLIMU
aBneHusaMn (3abonesaHve Mynbbepwu), 0TEKM KOXU U MOLKOXHOW KNeTyaTku, Xentyxa, aHeMusi, KpOBOTOUMBOCTb
cnenoii 1 06040YHON KULWOK, MOBbIWEHHAS YYBCTBUTENBHOCTb (4aCTO Namex) Npu MHbEKUMU NpenapartoB Xenesa
HOBOPOX AEHHBLIM NMOPOCSTaM.

6.4.9.3. [-rynoBuTaMmnHO3 y NoNoBO3PENbIX XUBOTHbLIX NPOSABASETCS CUMMTOMOKOMMIEKCOM OCTE0ANCTpOouM, y
MONOLHSKA CBMHEA - paxuToM (M3BpalleHHblii annetuT, O6ones3HeHHas noxodka, XpomoTa, MOBbllEeHHas
BO30yAMMOCTb, 6ECMOKOCTBO, MPUCTYMbI CYA0POr, NCKPUBNEHNE KOHEYHOCTEN, MO3BOHOYHMKA, AehopMaLmns KOCTel
rpyOHOR KNeTKK, NMUEBbIX KOCTEN Yepena v ap.).

6.4.9.4. anI K-runoeutamnHo3e HabnopaeTcss aHemMusl CAN3NCTbIX oBonoyek KOXW, Npu CNOHTAHHbIX, OaXxe
HEe3Ha4YNTEe/IbHbIX MOBPEXOEHUAX KOXWN - KPOBOU3NNAHNA BCnencTBne 3aMenneHuns cBepTbiBaeMOCTUN KPOBU. M3-3a
BHYTPEHHUNX KpOBOTe‘-IeHI/IIZ BO3MOXEH cmepTeanbM ncxogn.

6.4.9.5. npl/l C-rmnoBuTammnHo3e Koxa 1 cnmsnctble 060104KK 6J'Ieﬂ,HbIe, C CUMHIOWHbIM OTTEHKOM, MEeJIKOTO4YEe4Hble
KPOBOU3NUNAHUA B HUX, O6LIJI/IprIe KpoBonoaTekn npu He3Ha4YUTeNIbHbIX TpaBMax. KpOBOI/I3ﬂI/I9|HI/IH, s13Bbl, CTOMATUT,
60/1€3HEHHOCTb npm noepaHnnm Kopma BCneacTtehe pacuwatbiBaHUA 3y6OB, BblmageHne wunux un BOCNANNTENbHO-
HEeKpoTn4eckne nopaxeHund neceH. I'Ipm KPOBOU3NNAHUAX B CYyCTaBbl - onyxaHune ux u 6onesHeHHas noxonka.
KpOBaBbIVI NMOHOC 1 MO4a, Nnagex ot KpOBOVI3J'IVI$|HVII7I B XXM3HEHHO Ba>XXHbl€ OpraHbl.

6.4.9.6. B1-runoBMTaMmnHO3 KNIMHWYECKN MPOSIBASETCS LMAHO30M KOXW U CAU3NCTbIX 0BONOYEK BCHEACTBME
HeJocTaTtka KMCnopoda B KPOBW, NEPUOONYECKUM OTKA30M OT KOpMa, PBOTON, 06€3BOXMBAHNEM 1 UCTOLeHKeM. Npu
HeLoCTaTOYHOCTU BUTaMuMHa B1 y XMBOTHbIX nMOBbllleHa BO3OYAMMOCTb, HabMOOATCA KOHWMKO-TOHUYECKME
CY[O0pPOru MbllL, CMINHBI U 3aTblNKa, HEYBEPEHHbIE "X04YyIbHbIE" ABUXEHUS, napesbl K napannyu Mbllll, KOHEYHOCTENR,
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OpoxaHue rnasHoro sibnoka, noteps 3peHus. pu HeaHauuTenbHbIX GEeCcrnokoncTBax - CyAOpPOrU Mblwl, BCEro
TYNoBMWA, HEPEOKO 3aKaHYMBaOWMECS rMBENbIO XMUBOTHbIX.

6.4.9.7. B2-runoBMTaMmMHO3 Yy CBUHOMATOK MPOSIBNSIETCS NpeXAeBpeMeHHbIMM oriopocamu, aboptamu. MNopocsta
npu poxaeHun 6e3 WeTuHbl, co cnabbiM cocaTeNbHbIM U OPUEHTUPOBOYHBIM peddnekcamu, norndatoT, Kak npasuio,
Ha 1-2 cyTku. Y MONOLHsSKa CBMHE OTMeyalT 0TKad OT KopMma 6e3 BMAWMMbIX NMPUYUH, BbiNafeHune WEeTWHbI Ha
NIMLEBOV YacTW TONOBbI U XWBOTE, CKNEMBAHMNE WETWHbI 9KCCYJAaTOM Ha CruHe, rpynHOM noBepxHocTw. JepmaTtut
BOKpYr ry6, rnas. Beku onyuweHsbl, rnasHble Wenn cyXeHbl. PBoTa, NOHOC, cepieyHasi HeAoCTaTOYHOCTb, CHUXEHWE
3peHus.

6.4.9.8. B3-runosuTaMnHO3 CONPOBOXAAETCH CNe30TeYEeHWEM, HannmymeMm Kopoyek BOKPYr rnas, BbinadeHnem
WeTuHbI Ha Wee, CNnHe, Hapy>XHOM CTOPOHEe Ta30BbIX KOHEYHOCTEN, 0TKAa30M OT KOpMa, NOHOCaMM C NPUMECHbIO KPOBU
B (peKkanusx, aHemmneil, HapyweHeM KoopaMHaumMmn apuxeHns ("rycrHas noxoaka") Bcnenctsne 601e3HeHHOCTU npu
crmbaHun B KONEHHOM CycTase, Mape3amu 1 napannyom 3afHUX KOHEYHOCTEW. ¥ MONOAbIX CyMOPOCHbIX CBMHOMATOK
OTMeyaloT BbICOKY aMOPUMOHANbHYIO CMEPTHOCTb, POXAEHNE HELOPA3BUTLIX, HEXM3HECTOCOOHbBIX NOPOCAT.

6.4.9.9. B4-runoBUTaMMHO3 MPOSIBNSIETCS CHVXEHWEeM MHOrOMIoAMS U MOMOYHOCTW MaTok, cnabocTblo 3amHUX
KOHEYHOCTEN ¥y HOBOPOX OEHHbIX NOPOCAT.

6.4.9.10. PP (B5)-runoBntTamMnMHo3 conpoBOXAaeTcs NOSBNEHNEM Ha y4acTkax Tena ¢ HeXHOI Koxei (bprowHas
MOBEPXHOCTb, BHYTPEHHSS cTeHka Benpa), BOKpYr rnas, Ha CriviHe 1 Mo BCeMy Tesy CbiM KPacHoro LBeTa ¢ Cepo3Ho-
FHOMHbBIM Y KPOBSIHUCTBIM COOEPXUMbIM, CYyXUX FPA3HO-CEPbIX KOPOYEK Ha NOPaKEHHbIX y4acTKax KOXU, 4epMaTuToM.
KoxHble nopaxeHus pacnonaraltcid CUMMETPUYHO. lpyn 3TOM Tune rmnoBMTaMMHO3a Pa3BMBAETCS OTEK OECEH,
SI3BEHHbIA CTOMATUT, TUMNEPKEpaTo3 CAM3UCTOM $3blka, PBOTA, MOHOC U obuwee wucToweHve. B  dhekanusix
ob6HapyXxuBaeTcs NpUMechb KPoBW. Y XMBOTHbIX HabnOaTCs Cynopory, napesbl Ta3oBblX KOHEYHocTel. YacTto B
NPOrHo3e CMepTesbHbIA UCXOM.

6.4.9.11. Mpun B6-runosmTammnHose HabnooaeTcs U3BpalleHme annetuTa, pBoTa C BblAENEHNEM XENYUN, KOPOUKU
BOKPYF rnas v nstadyka, AepMaTuT Ha CrUHHOW, BOKOBBIX MOBEPXHOCTSX TynoBuwa. Ha XuBoTe koxa nopaxeHa B
BMOE PO30BbIX Konewu. YxyhweHue 3peHust U cnenota. Yacto BO BPEMS KOPMAEHUS HabniopalT TOHWYecKue
CyZoporu, anunentunyeckue npunagkun. XnBoTHbIE NOrMbaloT 0T UCTOLWEHUS AN XUPOBOW OUCTPOOUN NEYEHN.

6.4.9.12. Ona Bi2-runosmtamnHo3a xapakTepHa aHemusi, UCTOWEeHWe, W3BPAaLUEeHHbI anneTuT, OepMmaTtwuT,
adpoHusi, BonesHeHHast Noxonka, HEKOOPAUHMPOBAHHbIE ABUXEHUS TA30BbIX KOHEYHOCTEN. Y CBMHOMATOK MPURNoL
MaNOYUCNIEHHBIA N 4ACTO HEXM3HECTIOCOBHBIN.

6.4.9.13. B,-rmnoBNTaMmnMHO3 y CBMHOMATOK COMPOBOX[AETCs PasBUTUEM aHEMUMW, CHUXEHWEM MHOronaoaus u
MONOYHOWN NPOAYKTUBHOCTMW. Y MOPOCAT - aHEMUEN, 3aePXKON pocTa 1 passuTus.

6.4.9.14. Tpn E,-rMnoB1TamMnHo3e y CBMHEN OTMeYaloT OBWUPHOE BbiNaAeHNe WeTuHbI (annoneunn), nepmaTmT,
TPELNHbI Ha KOXe KOHeYHOCTe, cna3m cocynoB 3aAHUX KOHEYHOCTEN.

7. CBOBOOHOPAOUKAJIbHA4A NATONOINNA

7.1. B otpenbHyto rpynny 3abonesaHuii, Npy KOTOPbIX OOWMM MPU3HAKOM HapylweHUs 0OMEHHbIX MPOLECCOB y
BCEX BWIOOB CENbCKOXO3ANCTBEHHbIX XMBOTHbIX SBNSETCSA M3ObITOYHOE HaKOMJeHWe B OpraHn3Me TOKCUYECKMX
NpooykTOB CBOOOLHOPAAUKANbHOrO (NepokcuoHoro) okucneHus nunupos (MOJ1) Bcnencteue nucbanaHca B
obpasoBaHMn 1 06e3BpeXuBaHNN akTMBHbIX opM kucnopoda (cuctema MOJI-AO3), BbIAENSIOT Tak Ha3blBaeMble
"ceoboaHopadvkanbHele natonormun”. HakonneHve B opraHname pasnuuHbix npodyktos MOJ1, [ecTpykTMBHO BAMSAS
Ha 6uonornyeckne membpaHbl N U3MEHSA akTUBHOCTb BONbLOro KonM4yecTea PepMeHTOB, 3aTparneaeT BaxHeunwme
6VOXMMUYECKME NPOLECCH B OPraHn3me, onpeaensiowmne OCHOBHbIE NPOSBAEHNS XN3HEAEATENbHOCTU.

7.2. Mpoueccbl cB060AHOPAANKANBHOrO OKUCNEHUS NMNUAOB HENPEPbLIBHO NPOTEKAOT B HOPME BO BCEX TKAHSIX U
npu onpeneneHHON WHTEHCMBHOCTU SBNAKOTCS 4acTbio HOPMasnbHbIX MeTabonMyeckmx NPOLLECCOB B OpraHuame.
Mpoueccol MOJ, yyacTByst B perynsiumm unsmko-XMMUYECKUX CBOMCTB U CTPYKTYPHO-(PYHKLMOHANBHOrO COCTOSHMS
6viomembpaH M OYHKLUUWM KNETKU B LENOM, SBASIOTCS OOHUM M3 BaXHbIX perynatopos metabonuama yrnesonos,
6enkoB, NUNMAOB, NexXalwmx B OCHOBE MNAacTUYEeCKOro W 3SHepretuyeckoro obecneyeHust OYHKUUWM KNEeTKU W
opraHvama B HOpMe, Npv OCYWECTBNEHNN UM afanTauNOHHbIX PeakLUWil U pasBUTUKM NATONOrMYECKMX COCTOSHUIA.

7.3. CTporas pernameHtauusi peakuuini cBobooHopanmMkanbHOro OKMCHeHUsi obecrieynBaeTcsl CornacoBaHHbIM
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OYHKLUMOHMPOBAHNEM MEXaHM3MOB CUCTEMbl aHTMOKCuAaHTHon 3awmTtbl (AO3), noonepXuBalowen B OpraHMaMe
6anaHc akTMBHbIX POPM KuUcnopoaa, CBOHOOHbIX paankanoB 1 MONEKYNSIPHbBIX NPOAYKTOB NePOKCUAHOr0 OKUCNEHNS
nnnaoB 1 6enkos. OcywecTBAsOWNEe aHTUOKCUOAHTHYIO 3alUUTY HU3KO- 1 BbICOKOMOJIEKYSIPHbIE BEWEeCcTBa BMSIIOT
Ha CTPYKTYpY W PYHKUMIO pasnnyHbiXx CyOKNeToYHbIXx 00pasoBaHuii. BaxXHelwwnii 3neMeHT Takoro BAWUSIHUS -
npepoTBpaweHne paspyweHuss 6uomembpaH M HapyweHusl OYHKUMOHANbHOM aKTUBHOCTU 6enkoB-pepMeHTOB.
[MoaToMy PyHKUMOHMpYKOWME B KNeTkax W BHE WX (PepMeHTaTuBHbIe W HegEPMEHTATMBHbIE MeXaHW3Mbl
AHTUOKCMAAHTHOW 3aWmMThl UMEIOT NCKIIOYMTENbHOE 3HAYEHUE 49 NoAAepXaHns roMmeocTasa npu B3anMoaencTesnm
opraHnama ¢ U3MEHSIOWNMUCS YCNOBUSAMN BHEWHEN N BHYTPEHHEN cpeabl.

7.4. COOTHOWEHNE NHTEHCUBHOCTH CBO6OJJ,HOpaﬂ,I/IKaJ'IbeIX npoueccoB N aKTUBHOCTH aHTUOKCUOAHTHOM 3alUThbI
onpepenseTr Tak Ha3blBAEMbIA aHTUOKCUOAHTHbIN CTaTtyCc Knetku, TKaHen, Bcero opraHuama. NcToweHne n cpbiB
pa3nnyHbIX 3BeHbeB CUCTEMbI AQO3, npueoasduime K HEKOHTPOMNMpPyeMOMYy YCUNEHUIO NEepOKCUOHOro OKMUCcneHums, BO
MHOrom npenonpenendarT xapaktep h UHTEHCUBHOCTb BO3HUKHOBEHUA N Pa3BUTUA TOIO UK MHOIro NaTtonormn4eckoro
npouecca.

7.5. OcHOBHble (PakTopbl pucka aHTUOKCMAAHTHON HEOOCTAaTOYHOCTU, MPUBOASWENA K  pPas3BUTUIO
"cBO6OAHOPaANKaNbHOM NaTONOrnK", MOXHO CrpynnMpoBaTh Creayowmm o6pasom.

7.5.1. AnumMeHTapHas HefoCTaTOYHOCTb.

K Heln BeoyT:

- HU3KOe colepXaHume 6UOaHTVMOKCUOAHTOB B pauMOHe U3-3a HEJOCTATOYHOro COAEpXaHus B HEM BUTaMUHOB,
ocobeHHo A, C n E, kapoTuHa, MWKPOSNEMEHTOB: UMHKA, Meau, MapraHua, Xefnesa, CeNeHa, Cepbl Wu
CepocoaepXallyx aMMHOKUCOT), MPY HaPYLWEHUN PEXMUMOB XPaHEHNS U TEXHONOrMYeckoin 06paboTkn KOPMOB;

- HanM4me B KOpMax NPUPOOHbLIX N YyXepoOHbIX BEWeCTs, NHULMUPYIOWNX MPOLECChl NepPOKCULHOr0 OKUCNEHUS
WY Hapylwawowmx yHKLUI0 OepMeHTaTUBHOIO U HEHEPMEHTATUBHOIO 3BEHLEB CUCTEMbI AO3: HATPUTOB, HATPATOB,
NepekncHbIX N OPYrux rnPoAyKTOB OKUCNEHUS XMPOB, AO0XMMUKATOB, MUKOTOKCUMHOB, COEAVUHEHUI CBUHLA, PTYTH,
Kaamus v ap.;

- HecobnoLeHe HOPM 1 MPUHLIMIOB paunoHanbHOro 1 cbanaHcMpoBaHHOMO MO XMMMYECKOMY COCTaBY paLMoHa,
npvBoAslee K HapyweHUO ONTMMANbHOMO COOTHOWEHUS MexXAdy OMoaHTMoKCupaHTamm u nutaTenbHbIMU
BELWEeCTBaMM, MPsSIMO MU KOCBEHHO OKa3blBAIOWMX NMPOOKCUIAAHTHbIA adodhekT (M3BbITOYHOE COAEpXaHne B paunoHe
6enka, XMpoB, KOMNOHEHTOB, BoraTtbix XonectepunHom, ButammHamm A v D n gp.).

7.5.2. MNoBblweHHas NOTPEOHOCTb B BUOAHTMOKCULAHTAX.

Ee BbI3biBaIOT:

- HapyuweHve YyCnoBuiA copepXaHusi, a TakXe BblpalimBaHNe XMBOTHbIX B SKCTPeMalbHbIX YCNOBUAX
BO3AENCTBUS MOHM3MPYIOWEeA panmaummn, TOKCMYEeCKUX BeWecTB, HejocTatka unvm mabbiTka Kucrnopoma u Opyrux

BPEAHbIX (haKkTOpPOB);

- ocobble OU3MOMOrNYeckne COCTOSIHUS OpraHvMama (MHTEHCUMBHbIA POCT, BEepPeMeHHOCTb, MepPBblIE CPOKU
naktauum n op.);

- HeocTaTtoyHaa manyeckas akTUBHOCTb (TMMNOKUHE3NS);

- pasnmnyHble CTpeCCOpPHble COCTOAHUA,

MHOPEKLIMOHHbIE 3aboneBaHus;

- HEMHPEKLIMOHHbIE 3a60N1eBaHMS, B MPOVCXOXAEHUN N Pas3BUTUM KOTOPbLIX YCTaHOBNEHO yCWUeHe NpoLEeccoB
cB060AHOpaAMKaNnbHOro OKUCNeHNs (pecnupaTopHble 60n1e3Hmn, 3aboneBaHnst cepaeyHO-COCyANCTON CUCTEMBI U Ip.);

- OCTpPble N XPOHNYECKNE NHTOKCUKaUWNKn;
- NpUMEeHeHne nekKapCTBeHHbIX MnpenapartoB, MeXaHU3m nobo4yHoro OencTeus KOTOPbIX CBA3aH C yCuUNneHunem

npoueccos CBO60,D,HOpaJJ,I/IKaJ'IbHOFO OKuUCneHus, a TakXxe C HapylweHnem BcacbiBaHUA 6I/I03HTI/IOKCI/I,D,aHTOB B
Kenynoo4yHo-KMWeYyHOM TpakTe n I'IOCJ'Ie,EI,YIOLI.I,eVI nx yTtmnmaadumin.
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8. OBLUME NMPUHLMMbI OUATHOCTUKU HAPYLUEHUA OBMEHA BELLLECTB

BbisBneHne paHHelt ctagum  UnuM  CyBKAIMHUYECKOW OopMbl  HapylweHwin obmeHa BewecTB MO3BOMSET
CBOEBPEMEHHO MPOBECTU MEepPOonpuATUA MO YCTPAHEHWIO NPUYMH U NpedynpeXAeHUo pasBuUTUA KIMHWUYECKOW
TSXEnow chopMbl 3aboneBaHus.

Mpouecc mmarHocTvku 6GonesHen, oBYCNOBNEHHbIX HapylweHWsMM OoBMeHa BEWECTB, BK/YAET crenyoumne
OCHOBHble 3Tarnbl:

- aHanu3 NPou3BOACTBEHHO-9KOHOMUYECKMX nokasaTtenein X035MCTBa;

- dHaNn3 TeXHONornn cogepXaHna n KOpMneHmsa XnBOTHbIX]

- 6UOreoLeHOTUYECK M MOHUTOPUHI CENbCKOXO3ANCTBEHHbLIX TEPPUTOPURA U 006BbEKTOB XXMBOTHOBOLCTBA;
- KJINHNYECKUIA OCMOTP XXUBOTHbIX;

- KNNHN4eckne nccnenoBaHms XnBOTHbIX;

- nabopaTopHble UCCNeAOBaHWs KPOBM, CbIBOPOTKM (nnasmbl) KPOBWU, Mouun, Monoka. [pu HeobxoammocTu
NPoBOAST BMOXMMMYECKNE UCCNIeA0BaHNS NEeYEHN, MOYeK 1 OPYrmx OpraHos.

8.1. AHann3s npou3BOLCTBEHHO-OKOHOMUYECKMX MoKasaTene Xxo3ailcTea. AHanuavpyloT nokasatenu
NPOAYKTUBHOCTW, 3aTpaTtbl KOPMOB HA €AMHULY Npomaykuuu, peHTabenbHOCTb, 3ab0NeBAEMOCTb XMBOTHbIX
He3apasHbIMM 1 UHIPEKLMOHHBIMU BONE3HSMW, BbIXOA TENAT Ha CTO KOPOB WAU MOPOCAT Ha OAHY CBUHOMATKY,
XMN3HECNOCOOHOCTb HOBOPOXAEHHBIX, NMepuon OT OTeNa A0 OMMOLOTBOPEHMS, COXPAHHOCTb MONOOHSAKA, MPOLEHT
BbIOPaKOBKM KOPOB M CBUHOMATOK. AHanu3 aTux nokasaTtene NPOBOANTCS B AMHAMKKE 32 HECKONbLKO NerT.

8.2. AHanuna TexHonornm conepXxaHusa n KopMneHnsa XnBOTHbIX.

8.2.1. HecobnioneHns TEXHONOMMN COOEePXaHUs U KOPMNEHMSI MOTYT CIY>XWUTb MPUYMHAMKU, CNOCOBCTBYOWMMUN
BO3HWKHOBEHWMIO HapylleHuin obMeHa BelecTB B OpraHuaMme: MNPUBSI3HOE, KpPYrioronosoe cTolnoBoe 6e3
npenoctasfieHNs akTUBHOMO MOLUMOHA cofdepXaHue, HeloCTaTO4YHOCTb OCBELEHUS B MOMELEHNaX, OTCYyTCTBUE NN
HeIOoCTATOYHOCTb YNbTpacpuoneToBoro obnyyeHus, HecobnodeHMe OnTMManbHbIX MapaMeTPoB MUKPOKIMMATA,
CKY4YeHHOe coaepXaHue N Heobecrne4YeHHOCTb OOHOBPEMEHHOr0 (PPOHTA KOPMJIEHWUS XMBOTHbIX, pPasMelleHne B
OOHOM KNneTke, 4YacTble neperpynnupoBKW, Bbi3blBAKOWME CTPECCOBbIE COCTOSHUS XMUBOTHbIX, COBMECTHOE
cogep>kaHue CyxOCTOMHbIX N NaKTUPYIOWNX KOPOB, HETEeNel U HEOCEMEHEHHbIX TENOK, MONOOHSAKA pa3HbiX BO3PacTOB
B OZHOV TEXHONIOrMYEeCcKon rpynne.

8.2.2. ObpalatoT BHMMaHME Ha CTPYKTYPY PAaLMOHOB Ol KaX[OOW TEXHOMOTrMYecKon rpynnbl XXMBOTHBIX, Ha
crnocob MpUroToBNEHMSI WU CKAPMNIMBAHWS KOPMOB, KPATHOCTb CKAPM/IMBAHUSI KOHLIEHTPATOB B TEYeHMe [OHS.
[MONHOLEHHOCTb PaUMOHOB XMBOTHbBIX aHANM3NPYIOT C Y4eTOM (DaKkTUYECKON NMTATENbHOCTU KOPMOB 1 MX KayecTBaa.

8.2.3. HecobniogeHue cmanonorndeckm oboCHOBAHHOM TEXHOMOMMM KOPMIEHUSI XMBOTHBIX C Y4€TOM BO3pacTa,
PU3NONOTMYECKOr0 COCTOSAHUS, MPOAYKTUBHOCTM TaKXe NPUBOAMT K HApPYLWEHWSM 0OMeHa BEWECTB B OpraHmaMe.

8.3. BroreoueHOTNYECKNI MOHUTOPUHI CENbCKOXO3ANCTBEHHBIX TEPPUTOPUIA 1 06 bEKTOB XMBOTHOBOACTBA. U3
BCEX COCTaBSIOWMX OKpyXalolwein cpenbl ocoboe MONoXeHne B OMOTUHECKOM KPYroBOPOTE 3aHMMaeT MouBa,
SABNAACH aKKyMynsTOPOM BCEX BpeaHbix BewecTs. JJaxe B cnyyae NONHOro npekpaleHns BbI6pocoB MONMOTaHTOB B
aTMocdepy, €ele MHorve rofdbl pacTUTenbHocTb OyneT mornowartb M3 MOYBbl TOKCUYECKMEe BelecTBa W AaBaTtb
9KONOrnyeckn "rpasHylo” CenbCKOXO3ANCTBEHHYID NPOAyKUMIO, a nonmajas B OpraHvw3M XWBOTHOro, Oynet
cnocobCcTBOBaTbL Pa3BUTUIO PasnuyHbix 3abonesaHuit. [ocTynneHne TSXEenblX MeTannoB M3 MOYBbl B KOPMOBbIE
KynbTypbl 3aBUCMT OT MHOTMX (DAKTOPOB 1 NOABEPXEHO 3HAUYMTENbHBLIM KonebaHusam. TokcnkaHTbl 06bl4HO NonaaaroT
B OPraHu3Mm XMBOTHOrO MO NuLeBbiM Lienoykam. Hambonee Bbicokasi MIHTEHCMBHOCTb Mepexona TAXenblX MeTannos
M3 KOPMOB B MOJIOKO, OpraHbl W TKaHW XMUBOTHbIX Habniojaetcs B nacTouwHbli nepvod. ST 0COBEHHOCTU
HeobX0ouMO y4MTbIBATb NPW MAAHWPOBAHUM MEPOMPUATUIA, MO3BONSIOWMX CHU3UTb TEXHOTEHHYID Harpysky Ha
OpraHmam.

BuoreoueHoTnyeckuin MOHUTOPWHI BKNKOYaeT cnegyoume OCHOBHbIE 3/IEMEHTbI:
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- OUeHKa no cTeneHn 3arpsa3HeHnsa TOKCUKaHTaMm TeppuTopuin xo3aicTea n 06 bEKToB XMNBOTHOBOACTBA,
- onpepneneHne cogep>XaHmsa TOKCMKaHTOB B KOpMax 1 Boe,

- onpegneneHne HakomnjeHWs MoNMOTaHTOB B XMWBOTHOBOOYECKOW MPOAyKUMU (MSicO, cybnpolyKTbl, MOMOKO ”
ap.);

- aHanmad BNNAHUA NOBbIWEHHOro coaepXaHusa TOKCUYeCKnX BewecCTB Ha opraHm3M XWMBOTHbIX Ha YpoOBHE
nonyndaumm (aHanm3 Bbl6paKOBKVI KMBOTHbIX, MOKasatenn Bocnpomn3eoncTtea, aHanns CTpykKTypbl I'IaTOJ'IOFI/II/I).

8.4. KnuHuyeckuii ocMoTp. KNMHUYECKUiA OCMOTP BCEro NMorofioBbs TEXHONOrMYECKMX (MPON3BOACTBEHHbIX) Fpynmn
XMUBOTHbIX NPOBOAAT €XeAHEBHO BETEpMHapHble paboTHUKK 1 onepaTopbl, 06cnyxuBatowme XnBoTHbIX. ObpalatoT
BHMMaHMEe Ha oblWee COCTOSiHME XXMBOTHbIX (yrHeTeHue, Bo36yXIEeHWe), YNMWTaHHOCTb, MONIOXEHWe Tena Wu
MO3BOHOYHOro ctonba (MPOBMCNOCTb, CropBNeHHOCTb), [HBUraTesbHylo YHKLUUIO (BbIHYXAOEHHOE nexaHwue,
OCTOPOXXHOCTb MPU IBMXEHUN), MOCTaHOBKY KOHEYHOCTEN, COCTOSIHME KOMbIT, CYCTABOB, BOMOCSIHOrO MOKPOBA, NpUeM
KopMa ¥ noBedeH4Yeckne peakumu. XMBOTHbIX C MpuaHakamy OonesHein MeTST M B JanbHenwem nonsepraiooT
KNMHWYECKMM UMCCnefoBaHusaM. B TexHonormyeckux rpynnax MONOMHSKA KPYMHOrO poratoro ckoTa 60/bHbIX U
OTCTaBWMX B POCTE W Pa3BUTUM XMBOTHbBIX MO Pe3y/bTataM OCMOTPa BbIAENSIOT B OTHAENbHblE KNEeTKM (CTaHku) W
noABeprawT KIMHUYECKUM UCCNEN0BAHUSM.

8.5. KnuHuueckme uccnepoanus. KnvHnyeckoe obcnenoBaHve 60NbHbIX M MOA03PUTENbHBIX B 3aboneBaHunm
XMUBOTHbIX B OCHOBHbIX TEXHOMOMMYECKMX rpynnax NpoBoAAT BETEPMHAPHbIE CNeLManucThbl.

Mpy KNMHWYECKOM UCCNeaOoBaHNN ONPELENSIOT Y XMBOTHBIX YacTOTy M PUTM CEPAEYHbIX COKPAlLEHWI, ICHOCTb
TOHOB cepfua, YacToTy U PUTM ObIXaHusl, Hanu4yne 6ONEe3HEHHOCTN U YBENIMYEHUS TPaHnL NeYeHu, TMNoTOHUU Uan
aToOHWN NpenXenynKoB, HapyweHWid B annetute (MOHUXEHWEe, W3BPALEHHOCTb), COCTOSIHME MNPeanonaToYHbIX
NMMPOY3/M0B U KONEHHOW CKNaaku, Hanmyve OTeKOB B 06nacTy MeXYeNntoCTHOro MPOCTPaHCTBa, HUXKHEN 4acTu
OpIOWHON CTEHKU N KOHeYHOCTeN. OnNpenenstoT COCTOSHME CNU3NCTLIX 060104€EK rnasa U HOCOBOM MOMOCTU, HANNYne
LEMVHepanM3auuy nocnefHNX XBOCTOBbIX MO3BOHKOB © pebep, yTonweHwid Ha pebpax, pasMsryeHuss u
60N1E3HEHHOCTM MOMNEPEYHbIX OTPOCTKOB MOSICHUYHBIX MO3BOHKOB. IcCnenytoT COCTOSIHUME KOMbITHOrO pora, BeHY/Ka,
CyCTaBoOB (MatoBOCTb rnasypw, 3anoMbl, TPEWMHbI, MPUMNYXNOCTb), 3y6OB (lWATKOCTb, OedopMaLus, Kapuec), KoxXu
(annonewumn, cyxocTb, MOHUXEHNE SNAaCTUYHOCTMW, HANMYMEe CKNaayaToCcTh), BOIOCSHOro NOKpPoBa (B3 bEPOLEHHOCTb,
CYXOCTb, MaTOBOCTb, 3anosfanas nuHbka). Beilbopo4yHO NpoBOASAT TEPMOMETPUIO.

HOJ'Iy‘-IeHHbIe OaHHble PErncTpupyroT B XypHane 1 onpenensaioT NPoUeHT BblABNEHHbIX KITMHNYECKNX N3MeHeHunl’
OT KO/NM4yeCTBa WMCCNenoBaHHbIX XWBOTHbIX, YTO MO3BONAET ONpenenntb XapakTep W npesanupytouwme npu3Haku
HapyuweHuna Toro nnnm NHoro snga obMeHa BelecTB.

8.6. JlabopaTopHble UCCNenoBaHUS.

8.6.1. Hambonee npmemnembiM n MeHee HeCnoKonHbIM siBNisieTcst 0T60p Npob: 06pasLoB KPOBM U3 SPEMHOI BEHBbI
y XXBaYHbIX XVBOTHbIX, U3 XBOCTOBbIX COCYA0B UM U3 YLWHON BEHbI Y CBMHE, N3 NOAKPbINbLEBOV BEHbI Y NTUL,.

8.6.2. lNpn HapyweHusx B pPas3nMYHON CTeneHW BOBNEYEHbl Bce BuAbl obmeHa BewecTB. Yem rnybxe
paccTpoiictea obMeHa, TeM Bonblue OTKNOHEHUS BMOXMMUYECKNX NnokasaTenei B KPOBW XMBOTHbIX OT HOPMalbHbIX
3HayeHuNn.

8.6.3. Mpun paccTpoiicTBax o6MeHa nopaxatoTcs B TOW WM WHOW CTEMEHN BCE OpraHbl W CUCTEMbI, B MEPBYIO
ouyepenpb 1 Hambonee 4acTo: NevyeHb, SHAOKPUHHAS CUCTEMA, OpraHbl BOCMPOU3BOACTBA. HapyleHre nx CTpykTypbl 1
yHKUMM BedeT K MOCTOSHHOMY MWW MNEPUOAUNYECKOMY CHUXEHMIO MNPOAYKTMBHOCTW, BOCMPOU3BOAUTESNbHOW
CNocobHOCTY, MPEXAEBPEMEHHOI BLIODPAKOBKE 1 Aaxe nanexy, 0COBEHHO MONOOHSKA.

8.6.4. BroxvMnyeckuii KOHTPONb 3a COCTOSIHMEM OBMEHAa BELLECTB Y XMBOTHbIX UMEET pellialolee 3Ha4YeHVe He
TONbKO MPU UX XO3AKCTBEHHOM UCMONb30BaHUM. OH BeCbMa BaXeH B CeNeKUMOHHO-TIEMEHHON paboTe, B Hay4HbIX
9KCMEPUMEHTAX, CBA3AHHBIX C W3YYEHUEM BAUSHWS Pa3NM4YHbIX (DAKTOPOB OKpyXalwwel cpelbl, C WU3Y4YEeHVEM
90 PEKTUBHOCTU UCMONb3OBaHNS B KOPM/IEHUM Pa3NIMYHbIX BMONIOrMYecK ak TUBHBIX BELECTB, KOPMOBLIX A06aBOK, a
TakXe ne4vebHblx MpenapatoB U NPOPUNAKTUYECKMX CPELCTB. OTO MNO3BONSET CBOEBPEMEHHO BbISIBUTH CaMble
paHHWe, HayanbHble u3MeHeHust B obMeHe GenkoB, yrneeonoB, NUNULOB, BUTaMUHOB, Makpo- U MUKPO3IEMEHTOB,
npegynpeantb WX JanbHelllee pasBUTME U TEM caMbiM U3b6eXaTb CHUXEHUS MPOAYKTUBHOCTW, YPOBHS
PE3MCTEHTHOCTU 1 UMMYHOBMONOTrMYECKO PeakTUBHOCTY OPraHn3mMa XMBOTHbIX.

8.6.5. [llepeuyeHb nokasatenein, wuccnenyembix B KpoBu (CM. [lpunoxeHwe), 3aBUCUT OT XxapakTepa
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npeanonaraeMoi nNaTonornm y XuBoTHbiIX. B MpunoxeHnn npuseneHsl npasuna otbopa npob KPOBW, CbIBOPOTKU
(nnasmbl), MOYKM, MOSIOKA W T.M., YCNOBMSA TPAHCMOPTUPOBKW, YHUIMLMPOBAHHbIE METOAbl UCCNefOoBaHNS OCHOBHbIX
nokasatenein obmeHa BelecTB B COOTBETCTBMM C "MeToouyecknMyn pPeKoMeHAauusiMM Mo MPUMEHEHUIO
6MOXUMNYECKMX METOLOB WCCNENOBAHMA KPOBU XUBOTHbIX" (PaccMoTpeHbl U opobpeHbl cekuuweld "MaTtonorus,
gapmakonorna mn tepanma" OToeneHns BeTepuHapHo MeauumHbl Poccenbxosakagemun 03.04.2001 un Biopo
OrtoeneHus BeTepnHapHoin MeanumHel Poccenbxosakagemun 24.04.2001).

9. OLLEHKA COCTOSIHUS1 OBMEHA BELLLECTB U OMATHOCTUKA EFO HAPYLLEHUN Y
KPYIMNMHOIO POrATOIO CKOTA
9.1. B uensix CBOEBPEMEHHOIO BbISIBNEHUSI CYOKNMHUYECKUX popM BoneaHeir, 06yCnoBAEHHbIX HapyLWeHUsMA B
obMeHe BeLlecTB, U NpoBeneHUs NeYebHO-NPOUNAKTNYECKX MEePONPUSATAA [0 Pas3BUTUS TAXENbIX KIMHUYECKMX
chopm 3aboneBaHnii Ha NPOMBbIWNEHHBIX KOMMNEKCaX NPOBOAAT CUCTEMATUYECKUI KOHTPOSb 3a COCTOSIHMEM 06MeHa
BELECTB Yy KPYMHOro poraTtoro ckota MyTeM MPOBeAeHus OVMOXMMUYECKUX WUCCNenoBaHWiA KPOBW, MOYM, MONOKA,
XUMMYECKOro aHanm3a KOpMOB W onpeaeneHunst NofMHOLEHHOCTM PaLVOHOB.

9.2. CnuctemaTnyeckuin BUOXMMUYECKUIA KOHTPOSb 3a COCTOSIHMEM OOMeHa BELWECTB, a TakXe BHEMNAHOBO - Mpu
pPEe3KOoW CMEHe pexXxuma 1 xapaktepa KOpMIEHUS, YCNOBMIA COAEPXaHUS UK BbISBNEHUW OPYruX 0akTopoB, KOTOpble
MOrYyT MPUBECTM K HapyWEHUO HOPMANbHOIO TeYeHWUs OOMEHHbIX MPOLECCOB Y XMBOTHbIX, MO3BONSET BbISBUTb
paHHMe (AoHOo30/0rnYyeckne) mameHeHust B obMeHe BelwecTB, paspaboTatb W NPEearnpuHSTb CBOEBPEMEHHbIe
OpraHu3aLnoHHO-X03SNCTBEHHbIE, MPOPUNAKTAYECKME U NevyebHble MeponpusATUS MO YCTPAHEHMIO HapyLWeHWd B
obMeHe 1 3TM 06ecneynTb BbICOKMIA YPOBEHb 3[0POBbS XUBOTHBIX.

9.3. NabopatopHble NCCnenoBaHns No KOHTPOMIO 3a COCTOsiIHMEM OOMeHa BewecTB Yy KPYNHOro poratoro ckota
npoBoasiT 1 pas B kBapTan B COOTBETCTBUM C M/IaHOM, COrlacoOBaHHbIM C BETnabopaTtopuei.

9.4. B cBA3M C TEM, YTO HA NPOMBIWAEHHBIX KOMMIEKCAX U CReUMannM3npoBaHHbIX doepMax CoaepXaHue wu
KOPMINIEHME OTOENbHBIX TEXHONOMMYECKMX FPYMM XMBOTHLIX OAHOTUMHO B TEYEHUE OANTENbHOro Nepuona BPEMEHM,
OCHOBHblE HapyleHNsi 0BMEHHbIX MPOLECCOB B OPraHM3Me XMBOTHbIX KaX[OW TEXHONOrMYecKoin rpymnnbl MMEKT
CXOXMWiA xapakTep, NNaHoBbiM nabopaTopHbIM UCCNENOBAHUAM NOABEPraloT Mo 5 XMBOTHbIX K3  KaX.ooWn
TEXHONIOMMYECKON Fpynmbl:

- KopoB Ha 7,0-8,5 MecsiLueB HepeMeHHOCTH, 1-3 1 6-7 MecsaLEeB nakTauuu;
- HeTenen co CPoKoM BepeMeHHOCTN 6-7 MECsILIEB;
- Tenok B Bodpacte 8-10 mec., 12-14 mec., 16-18 mec.;

- BbIYKOB M3 rpynn BblpalwmBaHus (1-i nepvon), AopalmBaHns (2- Nepuon) 1 3akiYMTenbHoro oTkopma (3-i
nepvon).

9.5. MNpobbl kpoBK ons aHanm3a 6epyT Yy XMBOTHbIX U3 APEMHOI BEHbI O KOPMEHUS UK Yepe3 5-6 yacos nocne
OYepenHoro KOpMeHus, Korga nokasaTtenu Kpoeu Hanbonee ctabunbHbl. Y MONOAHSKA KPYMHOro poraTtoro ckoTa
3abnaroBpeMeHHO yaansioT 0CTaTkM KOPMOB U3 KOPMYyLLeK (0ObIYHO 3TO AenalT Be4epoM, ecnv npobbl Kposu HepyT
YTPOM Cneayowero aHs).

9.6. OCHOBHbIE MPU3HAKN HapyweHui B 06MeHe BELWECTB Y KPYMHOro poratoro ckoTa:

9.6.1. lNpn HapyweHWM BUTAMUHHO-MUHEPASbHOro OBMEeHa CyWeCTBEHHO CHUXEHO COAEpXaHne B KPOBWU
KapoTuHa, ButamuHoB A, I, E, neyeHb TepsieT cnocobHOCTb OEMOHMPOBATb BUTAMUH A, B KPOBU CHUXEHO
coaepXaHne BUTaMMHOB rpynnbl B, ocobeHHO 3umoil. HecMoTpsi Ha MOOKOPMKY COMsSIMM Kanbums U goocdpopa, B
KPOBW CHUXEH WX YPOBEHb, HAPYLEHO COOTHOLWEHME Kanbuua n dpocgopa; cogepxaHne B KPOBN MUKPOINIEMEHTOB:
mMeawu, LMHKa, MapraHua, kobanoTa, noga, ceneHa Ha 30-70% HVXe BENVMYMH, NPUHSATBLIX 3a onTUManbHble (Tabnvua 2
MpunoxeHus), 0COBEHHO 3UMOIA, K KOHLLY 3UMHE-CTONOBOro Neproaa.

9.6.2. PaccTpoiicTea 6enkoBoro obMeHa MPOSIBASIOTCS TEM, YTO y 3aBONEBWNX XMUBOTHbIX B CbIBOPOTKE KPOBU
HaxonsaTt 6enka MeHblwe (<6,5 r/n) nan Gonblwe (>=9 r/n) ONTUMaNbHLIX BENNYUH, MPUHSATBIX 32 HOPMY. Y XMBOTHbIX
MOBbIWEH YPOBEHb TNOOYNMHOB, NPW CHUXEHWW COOEpXaHusi anbbyMVWHOB, YTO CBUOETENbCTBYET O HapyleHUn
CUHTETNYECKON (PyHKUMM neyveHn. B KpoBM KOPOB npu 3TOM onpenenseTcs BbICOKUA ypoBEHb OCTATOYHOrO asoTa,
6onee HU3KWIA ypoBeHb OONMbWMHCTBA aMWHOKUCMOT, MOBbIWEHA aKTUBHOCTb (DEPMEHTOB MepeamMMHVMPOBaHUS -
acnapTaTt- u anaHmHammHoTpaHcdpepas (AcAT, AnAT).
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9.6.3. I3MeHeHNs B yrneBoLHOM 0BMEHE BbIpaXXatoTCs B YMEHbIUEHUW COAEPXKAHMS IMIOKO3bl B KPoBM Ha 15-20%
HUXE ONTMMasbHbIX BENWYUH, T.€. UMeeT MeCTO runornmkemmsa. [pu 3TOM pes3ko CHWXEH YpPOBEHb TMKOreHa B
neyYeHn: ecnm y 300poBbIX KOpoB ero coaepxutcs 30-40, 10 y 60MbHbBIX - TONbKO 5-25 Mr/r TkaHW. HW3kunit ypoBeHb
rAMKOreHa B NeYeHu CBUOETENbCTBYET O PE3KOM CHUXEHMMN CUHTE3a rMKoreHa u3 rniokoabl. B KpoBu 3HauntenbHo
(B 2 pasa 1 bonee) yBennyeH ypoBeHb NUPOBMHOIrPALHOR N OCOBEHHO MONTIOYHOM KMCNOT, YTO FOBOPUT O MOHUXEHHOM
MCMONb30BaHNM T/OKO3bl HA SHEpPreTUdYeckne HyXnbl B uukne TpukapboHoBbix kmucnoT (uukn Kpebea). Mpu atom
HapywaeTCcs CMHTETUYECKas M aHTUTOKCMYECKAs OYHKLMM MeyveHun, ee 3almTHas (bapbepHast) doyHKLMS, TepseTcs
ee cnocobHOCTb akkyMynmpoBaTb BUTAMUH A.

9.6.4. MNMoBblWeHNE CopepXaHUs rMoKO3bl B KPOBU (rvnepravkemmst) HabniofatoT npy NopaxXeHnn SHA0KPUHHOW
CUCTEMbl, HEAOCTATOYHOW MPOAYKLMU WHCYNMHA, CKapMAvBaHum OGONblMX KOMMYECTB CaxapHOM MNnM KOPMOBOM
CBEKNbl, MATOKW W MPU CWUIbHOM BO3OYXAEHWU XMBOTHOro. [Mpy XpaHeHWM KPOBM KOHLEHTpauMs [oKOo3bl
CHMXaeTcs, NoaToMy 6enok ocaxaarT cpady nocne otbopa Npob n PunbTpaT XPaHAT B XONOANNbHUKE B TeyeHune 5
OHen.

9.6.5. lNoBblWeHNe YPOBHSA KETOHOBbLIX TEN B KPOBM Bblle 6 Mr% (KETOHEMUS) SBNSETCH OOHUM M3 OCHOBHbIX
NPU3HAKOB CYOKIMHUYECKOW M KAUHMYECKOl (DOpMbl KeTo3a M HabniopaetTcs B (pase WHTEHCMBHOW nakTauuu.
ConpoBoxaaeTcsl 4eUUMTOM NPOonMoHaTa U riKo3bl B OpraHnamMe, TOPMOXEHMEM peakUmii uikna TpukapboHOBbIX
KUCNOT 1 n3bbITOYHbIM 0Bpa3oBaHnem aueTtoaueTnna-KoA. BosHukaeT npu BbICOKOKOHLEHTPATHOM TUME KOPMIIEHUS
n un3bbiTke npoTeuHa, HemocTaTke CeHa, KOPHEeMIOAOB, a TakXe Mpu CKapM/MBaHWU XWBOTHBIM  KWCbIX
HeLoOpoKa4YeCTBEHHbIX KOPMOB (CMnoca, ceHaxa, Xoma, bapnbl), cogepxawux 60nblIoe KOMMYECTBO MAaCsHOM
kucnoTbl. KeToHeMuns MoxeT 6biTb M Npy HapylweHnsx pybLOBOro NUILEBapeHns BCNEACTBME OeduumTta B KopMax
MUKPOS/IEMEHTOB, 4TO BeAET K YrHeTeHWI0 MUKPOQ/IOpbl, MIOXOMY MNEepeBapuBaHMIO U YCBOEHWIO MUTaTeNlbHbIX
BEeLLECTB.

9.6.6. MNpwn 3aboneBaHNsix MONOYHBIX KOPOB HapylwaeTcs U NUnuAaHbli obMeH. ComepxaHve obwmx nunuoos B
CbIBOPOTKE KPOBM BOMbHbBIX XUBOTHBIX OY4eHb BbiCOKoe: Ao 10 r/n n 6onee, a ypoBeHb POCHONUNMAOB - AKTUBHOW
dopakuum nMNnaos, NoHWXeH 8o 0,2 r/n 1 HUXe, T.e. IMNUAObl B KPOBW NPencTaBfieHbl B OCHOBHOM HelTpanibHbiMM
XMpamu, 4TO CBA3AHO C TOPMOXEHUEM NPEBPALLEHNS HENTPANbHbBIX XUPOB B chocdonnnuabl. HapyweHne npoueccos
OKVC/IEHNS XUPOB B MEYeHU COMNPOBOXAAEeTCs HaKOMIeHWeM KEeTOHOBbIX Ten B KPOBW A0 7-9, a y OTAelbHbIX
XVBOTHbIX A0 18 1 6onee Mr%, npy Pe3koM Bo3pacTaHUM hpakLmm aueToHa U aueToyKCycHon kucnotbl. Mpu aTom
yBenMynBaeTCcs BblaeNneHne nx ¢ MOYom 1 MOSTIOKOM (Bbiwe 10 Mr %).

B KpoBWM 60NbHBIX XMBOTHLIX MOBbIWEHA KOHLUEHTpauWs MNpPOoAyKTOB MEPOKCUOHOINO OKWUCNIEHWS NWNUAOB:
JNEHOBbIX KOHbBIOraTtoB, KeToAMEHOB, ManoHoBoro anbgernpga Ha 20-50%, CHMXeHa akTUBHOCTb (PEepMEeHTOB
aHTUOKCUOAHTHOM 3aWmnThl: CynepokcnaancmyTasbl, katanasbl, riyTatmoHnepokcmaasbl 1 raytatmoHpenykTasbl.

9.6.7. CH/MXEHNEe pe3epBHON WENOYHOCTU NNa3Mbl KPOBM Y XMBOTHbIX 0OHApyXMBalOT NpW KeTo3e, aunaose,
OCTEOAMUCTpOhUM, HeuunmTe Makpo- U  MUKPOSTEMEHTOB, MNPV BbICOKOKOHLEHTPATHOM TUME KOPMIIEHMS,
paccTporcTBax XeNyLoYHO-KMNWEYHOrO TpakTa U BoNe3HAX NoYek.

9.6.8. CHuXeHMe ypoBHS O0OWeEro kanbUusi B CbIBOPOTKE KPOBU (runokanbuvemus) HabnopalT npu
HeAoCTaTOYHOM COLEePXaHnn ero B paunoHe v NnoXoM YCBOEHWUM BCNeAcTBue aedomumTa ButammHa [, npoTemHa,
yrneBooB, m3bbiTka dpoccpopa, uMHka 1 3aboneBaHuUii XenyLoYyHO-KUWEYHOro TpakTa. [MnokanbuMeMmio 4acTto
Habn4aloT NPy OCTPbIX (POPMax OCTEOAUCTPOMUN, NACTOMILHON TETaHWW, MOCNEPOLOBOM MNapese, HapyleHun
OYHKLMM WNTOBUIHON 1 NapalumMToBULHON Xenes.

9.6.9. loBbllueHNe coAepXaHus Kanbuusi B CbIBOPOTKE KPOBM (rMnepkanbLMeMnst) BCTpeYaeTcs pemko.
Hanpumep, npu n3beiTke oa B opraHmame, runepgyHKLAN WUTOBUAHOW Xenesbl.

9.6.10. CHuXeHVe YpOBHS HeopraHmyeckoro dpocgopa (runodpocgaremust) HabnogaetTcs npu KU3bbiTKe
Kanbums n gedomumTte ButammHa Il B opraHnsme, ManokOHUEHTPATHOM TUne KOPMEHUs, Npy OTCYTCTBUU B paunoHe
pocdOopHbIX MOJKOPMOK.

9.6.11. TloBblweHVe YpPOBHA HeopraHM4Yeckoro doocdopa B KPOBWM (runepdpocdraTteMusi) NPOUCXO4uT npu
runepyHKLUMM  napawmToBMAOHON Xenesbl, MpW BbICOKOKOHLEHTPATHOM TUMNE KOPMJIEHWS, OCTPOA dhopme
ocTeoancTpochun. B cbiBOpoTKe KpOBW, MoNy4YeHHoW yepesa 16-20 4acoB co BpemeHuW oTbopa npod, ypoBeHb
HeopraHmyeckoro dpocdpopa MoBbIWAETCSH 3a CYET pacllenneHns opraHuyeckux €ero COoeduHEHWA, Mo3TOMYy €ero
onpeneneHne pekoMeHayeTcs NPOBOAUTL B LIENbHON KPOBM, BENKM KOTOPOW OCaxAeHbl cpady nocne otbopa npob.
dunbTpat nonyyatoT B nabopaTtopmm 1 ero MoXHO XpaHuTb B XONOAUNbHYKE B TeYeHWe 5-7 aHeil.
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9.6.12. CHMXeHne comepXaHusi MarHusi B KPOBW (rurnomarHvemus)) HabniogalT npu nactbuwHoli TeTaHuw,
LehuumTe MarHus B OpraHuame, OCTEOOMCTPOdOMU, MOCNEPOAOBOM Napese, Npu M3BbITOYHOM MOCTYMNAEHUW B
opraHmam Kkanus n asota ¢ MOJI0O0W 3eNeHo Tpason.

9.6.13. AKTMBHOCTb wWeno4yHon doocpatasbl (WD) B CbIBOPOTKE KPOBM MOBLILAETCA MNpPU  HapylleHWK
POCCOPHOro 1 KanbuMeBoro obMeHa npy OCTPO YOPME OCTEOANCTPOUN, rnepBuTammHose I, npu xonecrase. B
9TOM CNyyae YpOBEHb HEOpraHM4eckoro oocdpopa B KpOBM MOBLIWAETCSH, @ NPU HEAOCTATOYHOM ero NOCTYNAEHUN C
KOPMOM MOXeT ObiTb M B Mpefenax HopMbl.

Mo yBenMYeHWo akTUBHOCTM B CbIBOPOTKE KPOBW II[¢, (M30CDEPMEHT LWeNnoyHol dpocdarasbl KOCTHOrO
MPOMCXOXAEHNs) OnNpenensioT cTeneHb pucka 3abonesaHns octeoauctpodumein. Mpu akTueHocTK I[E 4 oT 5,0 #o

30,0 E/n nporHoaupytoT Manyto; ot 31,0 o 60,0 E/n - cpepHioto; ot 61,0 oo 90,0 E/n - BbICOKYIO cTeneHb pucka. MNpwu
akTueHocTy Bbiwe 90,0 E/n peructpupyeTtcs 100% 3aboneBaeMocTb 0OCTEOANCTPOUENA.

CHUXEeHWe aKkTUBHOCTY WeENOYHOWM gpocdpaTtasbl ObiBaeT Npu runosrMTammnHose [l ¢ 0AHOBPEMEHHBIM CHUXEHMEM
YPOBHSA HeopraHnyeckoro ¢pocgoopa B KPOBU.

9.6.14. CHUXEHMNE YPOBHS INMOKO3bl B KPOBY (rMNOrnMkemusl) 6uiBaeT npu HELOCTATOYHOCTM MUKPO3NEMEHTOB B
opraHuaMme, NerkoyCBOSIEMbIX Yr/eBOLOB, SHEPruW, NUMMAOB B pauMoHe, Npu KeTo3e, 0CTeoaMCTpodmn, aumaose,
FUNOKMHE3UN, FMNOGYHKLMM KOPbl HAAMNOYEYHVKOB.

9.6.15. CopepxaHne KapoTUHa B MNna3Me KPOBW MOBbLILAETCA B NETHWA MNEPUOS U CHUXAETCA B 3UMHE-
CTOINOBbLIV Nepuog. YpoBeHb KapoTuHa B Nna3Me KPOBU CBMAETENbCTBYET O BENNYUHE €ro NOCTYN/IEHNS B OPraHn3m
C KopMamu. YCBOEHME ero v npeBpaleHuMe B BUTAMUH A 3aBMCUT OT UHTEHCMBHOCTM OOMEHHbIX MPOLIECCOB, OT
obecne4YeHHOCTN PaLUMoOHOB NPOTENHOM, YT NEBOAAMM, MAKPO- U MUKPO3TIEMEHTaMMU.

ConepxaHvne BuTammHa A B nnasmMe KpoOBM sBNsieTCs O0OBEKTUBHbIM nokasatenem o6ecneyeHHOCTN WM
opraHnsma. OnTrmManbHbIMKU NoKa3aTensmMy CoAepPXaHns ButammHa A B nnasme KpoBu aBnsaoTca 40-80 MKr%.

9.6.16. VIsMeHeHMe ypOBHS HaTpus M Kanus B NnasMe KPOBW CBUAETENbCTBYET O HapyWeEeHWM KUCAOTHO-
WenoYyHoro paBHOBECUS B OpraHuamMe XuBOTHbIX. CHUXEHWEe KOHUEHTpauunm HaTtpus B nnasme KpoBK
(runoHaTtpuemmnst) obHapyXMBaeTCs NpU ANNTENBHOM COJIEBOM FONIOAAHUM, YTO MOXET MPUBECTYN K HAPYLEHMWSIM BCEX
BMOOB OOMeHa BEWeCTB M MPOSBAATLCS B BuAe aumposa. [loBblwWeHWe YPOBHA Kanus B nnasMe KpoBu
(runepkanuemuns) 6oiBaeT nNpu noefaHMn 6OMbWOro KONMYECTBA CBEXE MONOAON TpaBbl B NEpBble HeLenu nocne
BbIrOHa Ha nacTbuuwe, 4To NPOSBASETCH NpPU3Hakamy NacTOUWHON TeTaHuu. Y Tenat runepkannemuio HabniogaioTt
npw XenyLoYyHo-KMWeYHbIX 3abonesaHusix. FMnokanuemmsi CBUOETENbCTBYET O AepuLmMTE Kanusi B paLMoHe.

9.6.17. NoHUXeHWE CoaepXaHns hoaa B CbIBOPOTKE KPOBU, Meau, LunHka, kobanbTa, MapraHua B LefibHOM KpoBU
yKasbiBaeT Ha AeuuUT UX B OpraHu3Me 1 B Kopmax paumnoHa.

9.6.18. lNpy HopManbHOM YPOBHE MoKasaTenei BUTAMUHHO-MUHEPANbHOro obmeHa W3MeHeHUs B 6GENKOBOM,
YyrneBoOHOM W NUNMAHOM obMeHe CBMAETeNbCTBYIOT O aucbanaHce pauvMoHa Mo 3TUM OCHOBHbIM MUTATE/NbHbIM
BelwecTBaM. B kpoBu Habno[awT CHUXEHNE YPOBHS TOKO3bl, PE3EPBHON WENOYHOCTU 1 MOBbIWEHWE COLEPXaHUS
KETOHOBbIX Ten. YpoBeHb oblero 6enka B CbIBOPOTKE KPOBM B Havane 3aboneBaHns MOXeT OblTb MOBbLIWEHHbIM, @ B
JLanbHENIEM - B HOPME NN HUXE HOPMBbI.

9.6.19. HapymeHme obmeHa 6eﬂKOB, yrnesonooB U nMNnOoB MOXeT 6bITb U npun HopManabHOM X COOTHOWEHUN B
pauvioHe, HO Npu AeuuUnTe MUKPO3NTIEMEHTOB. B Ttakmx Cny4dasx yctaHaBNnmBalT HU3KOE codepXaHne Menoun, LMHKa,
mMapraHua, kobanbTa u oga B KPOBWU XUBOTHbIX N B KOpMax.

9.6.20. MNpwn HopManbHOM YPOBHe rokasaTtesei 6enKoBoro, yrneBogHOro, MMNUOHOr0 U MUHepanbHOro o6MeHoB
HMW3KOe codepXaHue BuMTamumHa A B nnasme KpOBW, HanpuMmep, CBUOETEeNbCTByeT O Oeduuute BUTamuHa A B
opraHvmaMe XuBOTHbIX. HW3KMiA ypoBeHb KapoTWMHa B NnasMe ykasblBaeT Ha HeLoCTaTO4YHOe MOCTYNneHue ero B
OpraHvaM ¢ KopMaMy pauunoHa Uy HapylweHne NPOoLECCOB BCachlBaHNS B XeNy0YHO-KUWEYHOM TpakTe.

9.7. TlpakTnyeckn BcCe BWObl HapylweHusi obMeHa BEWEeCTB COMPOBOXAAOTCS SBAEHUSAMU renaTonaTuu.
LvarHocTuky HapyweHuin YyHKUUM MeYeHUn TMPOBOASIT HA OCHOBE aHanmsa pes3yNnbTaToB  KJIMHUYECKUX,
3MNN300TO/OrMYECKUX, NAaTOMOPAONIOTMYECKUX 1 BMOXMMNYECKUX UCCNIeAOBaHNI C U3YyYEeHUEM creumndnyeckux ans
6UOXMMMNYECKMX CUHOPOMOB.

9.7.1. CvHIOpOM XxOonecTtasa - CMHOPOM, XapakTepu3YKWMACS HapPYyWeEHMEM CeKpeuunm WUaMm OTToKa Xenyn us
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neyeHn. OH COMPOBOXAAETCS MOBLIWEHHLIM COLEPXaHMEM B KPOBU BunupybuHa, WwenoYyHoin gpocepartasbl, MMnmnaos,
B-nMnonpoTennos, xonectepunHa. KNMHNYECKU NPOSABASETCS XENTYXOW.

9.7.2. CMHOPOM WYHTUPOBAHUS MEYEHW, UMW BbIK/IIOYEHUS MEYEHW, COMPOBOXOAETCS MOSIBIIEHNEM B KPOBU
BELWECTB, KOTOPble OObIYHO 3aAEPXMBAOTCA B MEYEHU: aMMUaK, GOEHONbI, XWPHbIE KUCNOTbl C KOPOTKOMW UEenblo,
aMUHOKUCNOThl. B natonoruuyeckux ycnoeusix (nMpu LUpPpo3e) B 06XOL MNEYEeHU MOSIBASOTCS LOMONHUTENbHbIE
KPOBEHOCHbIE MyTK - Konnatepann. M kpoBb M3 KuweyHnka nonagaeT B obwee KpossHoe pycno. MNpu HapyweHum
PYHKLMOHANBbHON aKTMBHOCTM renaToumnToB BbilleyKa3aHHble BEWEeCTBa TakXe NioXo 3a4ep XKMBalOTCS MEeYEHbHO.

9.7.3. CvHAPOM UMTONN3A - XapaKTepn3yeTCs MOBbIWEHHON NPOHNLAEMOCTbIO KNeTOYHbIX MeMbpaH renaToumnTos
unu nx paspyleHnem. Mingmkatopamm UMTONM3a cnyxar OepMeHTbl, N10Kann3oBaHHble B UMTONnasme knetkm (1-s
rpynna): AnAT, naktataernaporeHasa (J10IN), nsouutpartoernoporenasa (MLUAMN) v Haxopswmecs kak B unutTonnasme,
Tak U B MUTOXOHIOPUSAX KNneTku (2-a rpynna): AcAT, manatgerngporeHasa (MAIN), rnytamatoerngporenasa (MnAdr).

[MoBblWeHNE aKTUBHOCTM DEPMEHTOB NEPBON 1 BTOPOW rpynmnbl B 1,5-3 pasa no cpaBHEHUIO C HOPMOW cuYMTaeTCs
yMepeHHbIM, B 4-5 - cpenHeli cteneHn, 6onee 6 pas - cuibHbIM. [MosSiBNEHNE B KPOBU (PEPMEHTOB BTOPO rpynmbi
yKasblBaeT Ha 6oniee CUNbHYIO CTEMNEHb OMCTPOPUYECKUX N3MEHEHWIA B NEYEHM, YEM CDEPMEHTOB NEPBOI rPYNMbl.

9.7.4. CvHOpPOM renatofenpeccum xapakTepudyeT Maccy OyHKLMOHMPYIOWEA napeHxmmbl nevyeHn. MNpu aToM
CMHOPOME B KPOBW CHMXaeTcs coaepXaHuwe anbbyMnHOB, (oMOPUHOreHa, XONecTepvHa, MOYEBMWHbI, aKTUBHOCTb
XONMHacTepasbl 1 Ap. MoBblWwaloTCcs nokasaTenu ranakTo3Hon npobbl.

9.8. NccnepoBaHme MoYM NPOBOOAT Y TEX XE XUBOTHbIX, Y KOTOPbIX aHaANU3MPYOT KPOBb. Y 300POBbIX KOPOB
MOYa CONMOMEHHO-XEeNToro LBeTa, co creundunyeckuMm 3anaxom, npospayHasl, 6e3 ocagka, ¢ naoTHocTbio 1,025-
1,030, pH B npenenax 7,0-8,8. Y MonogHska 0o 3-mecsyHoro sospacta pH moum 6,0, ctapwero so3spacTa - 7,0-8,0.
KauecTBeHHble peakuum Ha 6enok, caxap, ypobunuH u KeTOHOBbIE Tena oTpuuaTesbHble.

9.9. NccnepoeaHne monoka npoBOAsAT y KOpoB Ha 1-3 M 6-7 Mec. naktaumum Ha TUTPYEeMyio KMCNOTHOCTb U
HannumMe KeToHOBbIX Ten. B HopMme TuTpyemass KMCNOTHOCTb Mo TepHepy 16-18°, nosblwaeTcs npu aunoose.
MNoBblWeHHOE COOEpPXaHNe KeTOHOBbIX TEN B MONOKE M Moye obuwero ux konuyectsa (80 20 Mr%) u Boiwe 10 Mr%
CYMMbl aueTOHa + aueTOYKCYCHOW KWCNOTbl M B CBA3M C STUM MNONOXWUTENbHas peakumsa no Jlectpage
CBMOETENLCTBYIOT O nepexofe CyOKNMHWYECKOW CTagunm Keto3a B KAMHUYeckyl. Yem rnybxe woet passutue
naTonormyeckoro npotecca, TeM 60/blue BbIAENSAETCS KETOHOBbLIX T€/ N3 OpraHn3mMa KOPOB C MOYOM 1 MOJIOKOM.

10. MEPOMPUATUSA MO HOPMAJTU3ALUN OBMEHA BELLECTB Y KPYTHOIO POrATOrO
CKOTA

MpochunakTka OonxHa ObiTb MNAHOBON, FPYMNMNOBOA M BK/OYATb KOMMNEKC XO3AMCTBEHHO-OPraHM3aLUMOHHbIX
MEpOonpUusTUA Mo CO3OaHUI0 MPOYHON KOPMOBOM 6a3bl, 06eCneyYeHmno XNBOTHbLIX MOMHOLEHHBIMA MO OCHOBHBLIM 1
61ONOrMYECKN aKkTUBHbBIM BELLECTBAM paLMOHaMK C y4eTOM MPaBUNbHOrO COOTHOLIEHUSI B HUX 3/1IEMEHTOB NUTAHMSI BO
BCEX TEXHONOrMYeckunx (MPon3BOLACTBEHHbIX) rpymnnax 1 onTUMasbHbIX YCNIOBUA COAEPKaHNS.

BeTepuHapHble crneumanucTbl OONXKHbI MOCTOSHHO OCYWECTBNSATb KOHTPONb 3a KayeCcTBOM KOPMOB W
MOMHOLEHHOCTbIO PaLMOHOB, 3anpewartb cKapMvBaHue HenobpokayecTBEHHbIX, 3amnecHeBeNbiXx KOPMOB, a TakxXe
cunoca, xoma u 6aphbl C BbICOKMM COAEPXaHUEeM MacnsHOW KUCNoTbl. [ns 60NbHbIX U OTCTaBWMX B POCTE U
Pa3BUTMUN XMBOTHbBIX HA3HAYaOT AOMONHUTENbHOE ANETUYECKOE NUTAHME.

10.1. KopmneHue B CyxoCTOMHbIA Nepuo fONXHO 0becneynTb XOpowWwnii pocT NNoaa, HakomnneHue opraHM4yeckmnx
WU MUHEpPanbHbIX BELWECTB B OpPraHM3Me XMBOTHOro, CpeoHeCcyTOuYHbIi NpupocT macchl Tena 800-900 r (50 kr 3a
nepuog cyxoctosi). MNMonHOLEHHOE KOPMNEHUE CYXOCTOWMHbIX KOPOB W HeTenel GnaronpusTHO BAMSiET Ha COCTaB
MONI031Ba, YTO UMeeT BONblIoe 3HaYEHNE B NPOPUNIAKTNKE XeNyL0YHO-KMWEYHbIX 3a60NeBaHnii y HOBOPOX AEHHbIX
TEenAaT.

10.1.1. B paunoHe Cyx0oCTOMHbIX KOPOB U HETENEW JONXHO ObiTh (B % NO NUTATENBHOCTN):

- B 3UMHWIA nepuon: ceHa - 23-25%, ceHaxa - 23-25%, cunoca - 20-22%, KOpHeknybHennomoB - 6-7%,
KOHLUEHTPAaToB - 22-26%;

- B NETHWUIA Nepuoa;: 3eneHble kopMa - 65-70%, rpybbie - 10%, KoHUeHTpaTbl - 20-25%.
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Obwasi nuTatenbHOCTb pauMoHa HOONXHAa COCTaBfsATb B 3aBUCUMOCTW OT YPOBHSI TOHLOBO MONIOYHOW
NPOLYKTUBHOCTM MU Macchl Tena 7-11 kopM. eg. Ha 1 kopM. ef. paumoHa CyXOCTOMHbIX KOPOB U HETenen LONXHO
npuxoantbesa: 100 r nepesapumoro npotenHa, 90-100 r caxapa, 9 r kanbumg, 6-7 r gpocgoopa, 45-50 Mr kapoTuHa, 8-
10 r noeapeHHoin conu, 10 Mr meam, 50 mr umHka, 50 Mr mapraHua, 0,7 mr kobanbTta, 0,7 Mr imopa, 1 Teic. ME
ButamunHa [ n 40 mr Butammua E.

10.1.2. 3a 10 gHeln 0O POLOB KOPOB U HETENel KOPMAT CEHOM Xopolero kavyectsa Beonto (oo 10-12 kr) n pgatot
1,0-1,5 kr KOHUeHTpaToB. 3a 2-3 oHS 00 oTena ckapMMBaHWe KOHLUEHTPaToB npekpawaroT. lNocne otena XnBoTHbIM
NpoAoONXalT AaBaTb CEHO BBOMO U B pauMoH BkYaT no 1,5-2,0 Kr KOHUeHTpaToB. Yepe3 Tpoe cyTok pauy
KOHLIEHTPATOB MOCTEMNEHHO yBENMYMBAIOT A0 TEX MOP, MOKA Y XMBOTHbIX NoBblwatTcs yaon. C 7-ro gHS naktaumm B
paunoH BBOOAT KOPHEMNNoAbl, CUNOC, NMOCTENEHHO YBENMYMBAA HOPMbl OO OOCTMXEHUS MOBbLIWEHHOro yaos, nocne
Yyero paunoH Ha 3TOM YpOBHE OCTaeTcs B TeyeHune 1,5-2 mecsues.

10.1.3. Yepe3 3 mecsiua naktauum cyToYHble yOou cTabunusmpyroTcs u npu yposHe 10 Kr mMonoka KopoBe C
maccoit Tena 400-500 kr Tpebyetcsa: 9,0-9,6 kopm, en.: 880-940 r nepeapumoro npotenHa, 3250-3700 r cobipoit
knetyatky, 1250-1200 r kpaxmana, 270-290 r cbiporo xwupa, 750-800 r caxapa, 60-65 r kanbuns, 42-45 r gpocgoopa,
60-65 r nosapeHHoi conu (netom 100-150 r), 385-410 mr kapoTtuHa, 77-82 mr meau, 520-555 mr umHka, 520-555 mr
MapraHua, 5,9-6,3 mr kobanbTa, 6,8-7,2 Mr inoaa, 9,0-9,6 Tbic. ME ButammHa [, 360-385 Mr ButammHa E.

10.1.4. CTpykTypa paumoHa KOpoB 1 NepBOTENOK B NepBbit nepuod naktauuu (1-100 gHein) B 3uMHKIA nepuog (%
no NUTaTeNbHOCTN): CEHO - 15-17%, ceHax - 13-15%, cunoc - 15-20%, kopHennoabl - 12-15%, koHueHTpatbl - 30-
35%. Bo BTopom nepuoge naktauum (101-200 gHelr) oNs KOHUEHTPATOB He OOMXHa npesblwaTtb 30%, B TpeTbeM
(201-300 gHen) - 20%.

10.1.5. Jedonumt yrnesosoB B paLMOHE YCTPaHSAOT CKapM/IMBaHMEM CeHa M CeHaxa XOpolero KayecTtsa,
TPaBSIHON MyKW, KOPMOBOM CBEKJbI, OPIOKBBI, TYPHENCA, KYKYpY3bl, KApTOgens, natokum, Mmenaccol. C aToi Lefbio B
Kax oM X03sMCcTBe He0OX0AMMO NMETb 3anac yka3aHHbIX KOPMOB B 3VIMHEE BPEMSI.

10.1.6. HepoctaTtok BUTaMUHOB B OPraHn3Me XUBOTHbIX BOCMONHSAIOT BKOYEHMEM B paLMOH KOPMOB, Horatbix
BUTaMMHaMyn (CEeHO, CeHaX M CUOC XOPOWero KayecTBa, TpaBsHas Myka, XBOMHAs Myka, MOPKOBb), a TakXe
BMTaMUHHbIX NpenapaTtos: MUKPOBUT A, BugeuH (sutamud O3), Tpusutamud (A, O, E) n gp. Npodunaktmyeckme o3bl
N5 KOPOB B CYTKW Ha ronosy (Mpy OTCYTCTBMM UX B KOpMax paunoHa) cocTasBnsaoT: ButamuH A - 250-350 Toic. ME,
ButamuH [ - 10-20 Teic. ME, ButamuH E - 300-500 mr, ButamuH C - 500-800 mr. OnHMM 13 adhheKTUBHbBIX Npenaparos
ABNseTcs npenapaTt TpMBUT. BHyTpb ero JalT XMBOTHbIM 1 pa3 B AeHb B TeuyeHue 1-2 MecsueB no 5 kanenb
B3POC/IbIM XMBOTHbIM, M0 3 Kannu - Tenstam. NapeHTepanbHO ero BBOAAT Nno 2-5 mn 1 pas B Hedento. AHanornyHbIMm
[o3amu BBOOAT npenapat TetpasuT. Npu runosntammHose A MOXHO UCNONb30BaTh NposMTamMmH A B Buae KaponvHa
- BHyTpuMbIWeYHO B Ao3e 10 M/ Ha OOHO XWMBOTHOE, 4-5 pas c npoMexyTkamu B 7 gHei. Jlytasut A copepXxut
peTuHona auetarta 500 tbic. ME/r, npuMeHs0T 13 pacyeTa Ha 1 XMBOTHOE B CYyTKM Tensatam - 25 Toic. ME, nonHbIM
kopoBam - 150 Teic. ME, 6bikam Ha oTkopMe - 40 Tbic. ME. lMpemukc "BypeHka" - BUTAMUHHO-MUHEPANbHbIA COCTaB
BHOCSIT B [03ax N1 CYXOCTOWHbIX KOPOB B 3aBUCMMOCTM OT Macchl Tena: Ha 400 kr, 500 kr, 600 kr - 16, 18, 20 r
cooTBETCTBEHHO Npu yaoe 3000 nutpos, 20, 24, 26 - npu yaoe 4000 nutpos 1 24, 26 n 30 r - npu ygoe 5000 nmuTpos.

10.2. lNpn oTKOpME MONOAHSKA KPYMHOro poraToro cKoTa WCMoMb3YOT B pauuoHe KfeTyaTkn He MeHee 16%,
caxapo-npoTEMHOBOE COOTHOLEHMEe A0NXHO bbiTb He MeHee 0,8, COOTHOWEHUE Kpaxmana u caxapa - (0,8-1,5):1. Ha 1
KI CyXOro BelecTBa AOMXKHO NpuxoamTbesa xenesa - 50-70 mr, mean - 7-10 mr, uuHka - 40-50 mr, kobanbTa - 0,6 Mr,
mapraHua - 30-50 mr, ona - 0,2-0,4 mr. Insa Tenat npumeHsoT npemuke M 63.3 "Masprowa” B gosax 10 r Ha Kax bl
mecsaL, Bo3pacTa [0 6 mecsua.

10.2.1. [pun oTKOpME Ha XXOMe B HayanbHbI nepuog, (HaumHatoT ¢ 280-320 kr Mmacchbl Tena) B TedeHne 40-60 gHen
MOJIOOHSIK MOAroTasMBalOT K MakCUManbHOMY MoefaHuio XXoMa, HadanbHas nada kotoporo coctasnget 10-15 kr ¢
€Xe[HEeBHbIM yBennyeHneM Ha 4-6 kr, nosoas obwmin o6bem 0o 40-45 kr B OeHb.

10.2.2. B uensx Hopmanusauuu Kannmin-HaTpPUEBOro COOTHOWEHWS MPU >XOMOBOM OTKOPME MNPUMEHSIIOT
JononHnTenbsHo K HopmaTtusy 30 r noBapeHHoW conm Ha 10 kr xoma. XenatenbHbiM NPU XOMOBOM OTKOpPME
SABNSIETCA NpUMeEHeHWe cepebl - 8-15 1, conu rnaybeposoii 20-40 r, 6eHTOHUTa unm ueonmta 2-3% OT CyXOro BelwecTsa
KOpMa, aHTUOKCUAAHTOB - ANy ANHA, CAaHTOXUHA, AMHOGOEHA, arnaona KOpMoBOro 2-4 Mr/kr Macchl Tena.

10.2.3. lMpuMeHeHne renaTtoTPOMnHbIX NPenapartoB NOMoraeT B Nepuvon ajantaumm 1 3aKNioYnTeNbHbIA Nepuos,
oTkopma. Hambonee adppekTMBHBIMA M AOCTYNHLIMK MpenapataMu sBastoTcs: donvesas kucnota - 0,4-0,8 mr/kr
maccol Tena, nunamng, - 0,4-1 Mr/kr maccbl, BUNPOMOHWIA - 5-10 mr/kr, rymat HaTpus - 10-20 mr/kr.

Ons nonnoepXaHusi ONTUMAanbHOM KOHLEHTpauuu BuTamMuHa A B KpPOBWM OblYKOB NPV >XOMOBOM OTKOPME
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HeobxoOMMo NpuMeHsiTb BuTammnH A B gosax 15-30 tuic. MIE Ha 100 kr maccel Tena, Butamud 3 - 10-15 Teic. VIE Ha
100 kr maccbl Tena, ButamuH E - 0,5-1 Mr/kr maccol Tena.

CywwecTByi0OT M BOAOPaACTBOPUMbIE (POPMbI XMPOPACTBOPUMBbIX BUTaMUHOB. HWTamumH ¢ npodomnak TMYecKowm
LeNbio NPUMEHSIOT BHYTPb KPYMHOMY poratomy ckoTy - 0,4-0,5 mn Ha 10 kr macchl Tena; BHyTPUMbILWEYHO KOPOBaM - B
nosax 0,2-0,25 mn Ha 10 kr maccel Tena, Tensartam - 0,2-0,5 Mr Ha 10 kr maccel Tena. ButamuH E BbinyckaloT B pasHbix
doopmax - BOAHbIX UM MacnsHbix pacteopax. Jlytasut E 50 BBOAAT B KOPM U3 pacyeTta Ha 1 XMBOTHOE B CyTKU
[OiHbIM KopoBaM 200 Mr, 6bikaM Ha oTkopme - 60-100 mr. ButamunH E 50% BBOAST B fo3ax 15 r/T kombukopma ons
KOpoB 1 6bikoB-npoussoauteneit, 20 r/T KoMbrkopma TensTam.

Butamun 3 conepxwutca B npenapare Jlytasut B nose 500000 ME/r. Ha 1 X1BOTHOE B CyTKM €ro NpuUMeHsoT
TensTtam - 4 Teic. ME, noitHbIM kopoBaM - 15 Teic. MB, 6bikam Ha oTkopme - 4 Teic. ME.

10.2.4. dedouunt 6enka MoxeT OblTb BOCMONHEH yBENMYEHMEM B pauuoHe KOMOMKOPMA, BKIIOYEHWEM WPOTa,
XMbIXa, NIIOLEPHOBOro CeHa, TpaBsiHOW Myku. HacTb KOpMOBOro npotenHa (o 25% oT HopMbl MOTpebHoCTH) MoXeT
OblTb 3aMeHeHa CUHTEeTUYECKUMMM a30TocodepXXaluMmn BelwecTBamu: ModeBuHoW (100 r akBuBaneHTHbl 260 T
nepeeapumoro npoteuHa), 6GukapboHaTom ammoHus (100 r akBuBanNeHTHol 95 T nepeBapuMOro npoTenHa),
AnammoHuiicpocgpatom (100 r akBmBaneHTHbl 120 r nepesapuMoro NPoTenHa).

10.2.5. Ons apantaumm MUKPOGOIOpbl azoTcomepxallume 0ob6aBky B pauuoH BKKOYAKOT NMOCTEMNEHHO, HAaYMHas ¢
10 r, n poBoAsT 0o Tpebyemoro ypoBHs B TeyeHne 10-15 gHeld. B cnyyae nepepbiBa B CKAPMAVBAHWMU 3TUX BEWECTB
Ha NPOTSXeHun AByX 1 6onee AHel BBELEHME B PaLUMOH HAYMHAIOT BHOBb C Manbix A03. BTOpbIM ycnosunem sawmthl
OT OTpaBfieHUs SBNSETCHA MPUMEHEHWE MOYEBUMHbI COBMECTHO C OMaMMOHWAGOCHAToOM W NaToKOA B BOLHOM
pacTBope. Takxe Heobx0AMMbIMA YCNOBMSIMW NMPUMEHEHNS MOYEBMHbI SBNSIOTCS: PABHOMEPHOE pacrnpeneneHve ee B
KOpMe, a TakXe CKapM/IMBaHve BO BTOPOi NMONOBMHE OHS, NOCNE NOeAaHNs XUBOTHLIMU rpyBObiX KOPMOB.

10.3. VccnenoBaHnsl KOPMOB MPOBOASIT B BETEPUHAPHBIX M arpoxmMmuyecknx nabopartopusix Ha codepXaHue
KapoTuHa, Kanbums, docdopa u npotenHa. CeHax, CMNOC, XOM AOMOSIHUTENbHO WCCNEayT Ha CoOepXaHue
opraHunyeckmnx kmcnot. Kpome TOro, HeobxoOMMO KOHTPONMPOBATb COLEpPXaHWe B KOopMax nerkornepeBapuMbIX
yrneBodoB (CaxapoB) U MUKPO3NIEMEHTOB (Moaa, kobanbTa, Mean, UMHKa, MapraHua, ceneHa).

AHanns pauvoHOB KOPMOB MPOBOAST OAHOBPEMEHHO C BUOXMMUYECKMMU WCCNELOBAHUSIMW KPOBU XMBOTHbIX.
dakTU4eckoe codepXaHve NUTaTeNbHbIX BELWECTB B paumMoOHax COMOCTaBASIOT C AEeTanvM3vpOBaHHbIMU HOpMaMu
noTPebHOCTU 1 NMPOBOLST UX KOPPEKTUPOBKY.

10.4. HepocTatok MMHEpPanbHbIX BELWECTB KOPPEKTUPYIOT NPUMEHEHNEM (POCHOPHbBIX 1 POCHOPHO-KaNbLMEBbLIX
NOLKOPMOK, @ TakXe MyTEM CKapM/IMBAHWSA CONEil MMKPO3neMeHTOB (/oga, kobanbTa, Medu, UMHKa, Mapradua,
ceneHa). CoctaB W [03bl MOAKOPMKM OONIXHbl ObiTb 0BOCHOBaHbI C y4eTOM (DaKTUYECKOro COoLepXaHus
MUHEpPanbHbIX BEWECTB B paLlMoOHe 1 HOPM NoTpebHocTU. MuHepanbHble cMecu farT ¢ 6ap Lo, XOMOM, CONOMEHHOM
PEe3KOoN, KOHUEHTpaTaMun, nocbinaktT Ha CUMOC, CEHaxX WUAn 3eneHyt maccy. MoxHoO cMmewnBaTb C KOpMaMm npu umx
NOAroTOBKE K CKapMNAMBaHWMKO B Kopmouexax. [oBapeHHas conb A0MXHA OblTb NOCTOSHHO B MHAMBWAOYANbHbLIX UK
rpynnoBbIX KOPMyLKax Ans cBoHOAHOro AOCTYNa XUBOTHBIX.

BknioyeHne B pauMoH cCMecu AedVUMTHBIX COMeil Makpo- M MUKPOS/EMEHTOB MO3BOMSIET HOPMann3oBaTth
6enkoBbliA, YrneBOOHbIA, NUNWAHbIA W  MWHEPANbHO-BATAMUHHBIA OBMEH Yy KpPYMHOro poratoro ckota npu
CyOKNMHMYeckMx dpopMax HapyweHusi obMeHa BelecTB, Bbi3blBa€MblX LEMUUNTOM MUHEpasibHbIX 3NEMEHTOB B
opraHuame. [lna aTtoli uenu paspaboTaHbl cneunanbHble NMPEMUKChbl U MUHEPAnbHble CMECcU NS PasnnyHblX 30H
CTpaHsbl.

10.5. Ona npodhunakTnkum ceneHoBoOnM HEQOCTATOYHOCTM TensaTam BBoasaT npenapat Cenepon B nosde 10 Mn Ha
04HO XMBOTHOE, KopoBaMm - 20 Ma Ha 100 kr Maccel Tena 0AHOKPATHO C NPOGUNAKTUYECKON 1 ABYKPATHO C NnevebHo
LensaMu ¢ UHTepBarsnom 5-7 nHen.

Mpw iogHO HepocTaToyHocTn NpumMeHsitoT Kaioa: Tenatam go 300 kr - 1 Tabnetky 0,1 r, npu macce Tena 6onee
300 «kr - 3-4 Tabnetku no 0,1 r, 6oikamM-npoussoauTensm - no 1 tabnetke no 0,1 r, KopoBam Npu yagoe 2-3 TbicAYM
nnTpoB B rod - 1-2 Tabnetku no 0,1 r. Ha kaxayto AONONHUTENbHYIO ThiCSYy MMTPOB NPOOYKTUBHOCTW NpubasnsoT 1-
2 Tabnetku npenapatano 0,1 r.

10.6. [Ons npodounakTUKM HapylweHuin obmeHa BelwecTB, OOYCNOBMEHHbIX TUMNOKUHE3NEN, XMBOTHbLIM
NpeaocTaBnsioT aKTUBHBIA MOLUMOH Ha paccTosiHne 3-5 KM Mo crneuuanbHOMYy MaplpyTy, B MOMelWeHun obnyyatoT
ynbTpagrMoneToBbiM1 namnamMm 1 cogepXart UX B YCNOBUSAX ONTUMalNbHbIX NapaMeTpoB MUKpoKInMara.
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10.7. NeyebHble MeponpuaTUS MPU HapyleHusx obmeHa BewecTB Yy KPYMHOro poraTtoro ckoTta BKOYaoT
NPUMEHEHe KOMMnekKca CPencTB OUETUMYECKOMN, CUMMNTOMATUYECKON, OOWEeTOHU3MPYIOWEA W KOPPEKTUPYIOLWE
Tepanuu.

10.7.1. Mpw keToHeMMU HasHayawT xuakocTb no nponucu W.I.WapabpuHa n M.X.Waixmanosa no 1,5-2 n
BHYTPMOPIOWNHHO Yepe3 AeHb. CocTaB XWIOKOCTU: NMOBapeHHas conb - 9 r, HaTpus BukapboHat - 19 r, kanbuus
xnopug - 0,4 r, kanus xnopug - 0,4 r, rmoko3sa - 100 r, kogpenHa Hatpusi 6eHzoar - 0,5 r, ctpenTomuumH - 500000 EL,
Boda guctunnmposaHHas - 1000 mn, a Takxe npenapat "KeTocTt" cornacHo HacTaBneHUIo.

10.7.2. Mpun NoBbIWEHUN BO3OYLMMOCTY, HANNYUM MBIWEYHON APOXU WU CYyLOPOr MPUMEHSIOT BHYTPMBEHHO 200-
400 mn 10% p-pa kanbumsa rnokoHata ¢ fgobasneHnem 25-30 r rnoko3bl Yepesd aeHb 1 100 mn 10% p-pa MarHus
cynbdpata oAvH pas B feHb. [py TeTaHun, napese NpuMeHSIOT npenapat Karosan BHYTPUMbIWEYHO, NMOLKOXHO 1N
BHYTPVBEHHO B TeyeHune 5 faHern KpyrnHomy poratomy ckoty 10-25 mn, Tensartam - 5-12 mn.

10.7.3. Mpn rmnoToHUN NpeaxXenynkoB Ha3HayalT BHYTPb HATPUS cynbdar, BHYTpMBEHHO - 250-350 Mn 5-10%
p-pa HaTpus xnopuga 1 pas B CyTKW.

10.7.4. [Ing ynydweHns oyHKUMOHANbHON OeATENbHOCTU cepaua NnoakoXxHo BBoaaT 20 mn 20% p-pa kogpeunHa
HaTpus 6eHsoat unu 10-15 mMn KopamammHa.

10.7.5. MNpwn pecprunte BUTAaMUHOB NPUMEHSIIOT MX PAcTBOPbI B NeYebHbIx 403ax NOLKOXHO 4Ba pasa B Heaento:
ButamuH A - 0,5-1 mnH. ME, Butammu [l - 150-200 tbic. ME, ButamuH E - 2-3 1 unn Tpusnutamud (A, L, E) - 5-10 mn,
BuTaMuH B12 - 500-1000 mkr, BHYTpPb - ackopbuHoByto kucnoTy no 0,5-1,0r.

10.7.6. [Npw runor inkemMmm BHyTPMBEHHO BBOAAT 2 pasa B cyTku 300-500 mn 40%-HOro pacTtsopa r/oKosbl.

10.7.7. Mpun aunnose BHyTpuBeHHO BBOAAT 150-200 Mn 5-8% pacteopa HaTpust bukapboHata, 250-350 Mn 5-10%
pacteopa HaTpusi xnopuaa 1 pas B cytku. [Mpu npodpunakTrke aumaosa brkapboHaT falT KopoBam ¢ KopMoMm, oT 10
0o 120 r Ha 04HO XMBOTHOE.

10.7.8. MNpu octeoancTpodomm MPUMEHSIIOT npenapartbl, pas3paboTaHHble C y4eToM OCOBEeHHOCTEe pPervoHOoB:
Anoct, Ketoct (MITABMuB), MuHepanbHble cmecn u npemukcel (BHUBUM®uT, Ces.-Kas. 3HWBW), MAT-OCT,
MekumnH, MekunH-2, Mekumnn-3 (Mpukacnuiicknin 3HWUBW), MNMepmamuk n Mepmaunt (HUBUN H3 PD).

BHYTpPMBEHHO 1N NOAKOXHO BBOAAT Kanbums 6opratokoHat B nose 0,5 MA/Kr 04HOKPATHO MW NMOBTOPHO Yepes
24 yaca. PactBopbl kanbums rinkoHaTa (10% pacTeop) BBOASAT KOpOBaM BHYTPUBEHHO B fo3ax 100-200 mn 1-2 pasa
B CcyTKW. [Mpn HeobXoOMMOCTM Kypc NMOBTOPSAIOT Yepe3 2-3 aHa. MakcumanbHas no3a Ans KPynHOro poratoro ckoTa
250-300 mn. buouedunT NPUMEHSAIOT BHYTPb 40 KOPMNIEHWUS UM BMECTE C KOPMOM B f03ax 6 Tabnetok Ha 10 Kr macchl
Tena 2 pasa B geHb. [lpodmnakTuyeckuin kypc 1-2 Hepmenw. JleyebHblli - 0O WCHE3HOBEHWSI CUMMTOMOB
ocTeonmncTpodounu.

10.7.9. Ina npounnakTuku OMCTPOOUN NeYeHn HasHavaloT BHYTPb B TeyeHne 30-60 OHen aunpoMoHWiA B A0O3€e
5-10 mr/kr maccbl Tena, ButamuH U (METUNMETUOHNHCY IbGOHMS Xnopua) - B fo3e 10 Mr/kr maccel Tena, 60BUKET - B
TeyeHue 20-30 gHeln ¢ KopMoM B go3e 1 r/kr. donmesyto kucnoty - 0,4-0,8 mr/kr, nunamug - 0,5 Mr/kr, rymat HaTpms -
20 mr/kr maccol Tena B TedeHne 30 gHel ¢ nepepblBOM 7 OHE.

MprmeHeHWe npenapaToB ¢ ne4YebHoN Lenblo NPoAoaXaT A0 KNMHUYECKOrO Bbi3AOPOBIEHNs (He 6onee 10-12
IHeM), a 3aTeM NepexoasT Ha NPOgUNaKTNYECcKme 4O3bI.

10.8. KoHTponb adhpeKTMBHOCTA NeyvebHbIX U NPOOUNaKTUHECKUX MEPOMPUATUIA MO HopManu3auun obmeHa
BEWeCTB MO cTaly HeobxoOMMO MPOBOAWTL MyTeM BUOXUMMYECKMX McCrnenoBaHuii kKposu yepes 20-30 oHei nocne
KOPPEKTMPOBKW paLmoHa 1 Ha3dHa4yeHs NekapCTBEHHbIX NpenapaTos.

10.8.1. BUOXMMMYECKMIA KOHTPOMb BK/OYAET OLEHKY OCHOBHbIX Mokasatenei Bcex BuMOOB obMeHa BewecTB
(tabnua 2 MMpunoxeHus). Kaxnblii M3 9TUX nokasaTeneil xapakTepu3yeT CTPOro OnpeAeneHHblii  aTan
cneundguyeckoro Buga obmeHa. OTKNOHEHUS OT MPUBELEHHbIX OMNTUMANbHbIX BEMWYWH, B 3aBUCUMOCTW OT MX
CTeneHu, CBUOETENbCTBYIOT O rNybuHe paccTpoCTB COOTBETCTBYOWEro BUAa obMeHa.

10.8.1.1. Mpun HopManbHOM YPOBHE MUKPO3NIEMEHTOB B KPOBW U NPY ONTUMaNbHOM 0BecneyeHnn NpoayKTUBHbIX
XVBOTHbIX BCEMY 3NieMEHTaMu nNuTaHus GMoxmuMmyeckmne nokasaTenu Bcex Buaoos obMeHa AOoNXHbl COOTBETCTBOBATb
npvBeAeHHbIM B Tabnuue 1 onTuManbHbIM 3HAYEHUSM.
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10.8.1.2. Mpn HOpManbHOM YPOBHE MUKPO3TEMEHTOB B KPOBMW MOHUXEHHbIe YPOBHM obliero 6enka, rioKosbl,
anbbyMWHOB, MarHwWs, HaTpusl, Kanus, LWeNOYHOro pesepsBa, kanbuums, docdopa, KapoTuHa, BUTAMMHOB, 0OWMX
NMNMOOB, XONEeCTeprHa CBUOETENbCTBYIOT O Jedomuute 3TUX OMONOrMYeckn akTUBHbIX NMUTATE/bHbIX BElWecTB B
paunoHe 1 B opraHu3me v rno aTuM nokasaTtensiM paumoH HeobXxoOMMO KOPPEKTUPOBATD.

10.8.1.3. MNpn gecuumnte MUKPOSNEMEHTOB B OpraHuame (B KpOBW) 3TV NoKal3aTenun Takxe MoryT 6biTb CHMXXEHDI
B peay/bTate HapyweHuin obmeHa BewecTs. py 3TOM ypPOBHU MMPOBWHOrPaLHOM M MOMOYHOW KWUCNOT, KETOHOBbIX
TeN, aKTUBHOCTb CDEpPMEHTOB nepeamuHupoBaHusi - AcAT, AnAT, wenoyHol doocdartasbl, obWMX NUAMLOB,
XonecTepuHa, HaobopoT, MOBbLIWEHbI MO CPAaBHEHWIO C HOpPMOMW. B aToM cnydYae HeobxoouMO OMTUMU3MPOBATb
obecrneyeHHOCTb OpraHn3Ma MUKPO3NEMEHTaMM 1 NPOBECTU Yepe3 1 1 2 Mecsiua NOBTOPHOE UCCNeaoBaHMe KPOBU.

10.8.1.4. HopmanuayioT 06ecneyeHHOCTb OpraHu3Ma XWBOTHbIX MYyTEM BBELEHUS B pPaUMOH KOPMNEHUS
NPEMUKCOB, COOEpXalWmx MUKPO3NEMEHTbI B KOMMYECTBaX, C y4YeTOM CTeneHu gedouumuTta mx B opraHusme. B
CYTOYHOM [03e MnpeMmkca [HOMXHO CoAepXaTbCs KaXAoro 3fieMeHTa B KOMWYeCTBe, BOCMOJHAWEM €ero
HeOoCTaTOYHOCTb B opraHuame. Hanpumep, npu geguumte 30% MUKPOSNEMEHTA B KPOBW B CYTOYHOW [03e
npemMukca [ONXHO 6biTb 30% 3nemMeHTa OT pacyeTHOW MOTPeBHOCTM B HEM MO HOPMAM U pauMoHaMm KOPMIIEHUS
(KanawHwvkos A.l. n gp., 2004).

11. OLLEHKA COCTOSSHUSYI OBMEHA BELWECTB U OUATHOCTUKA EFO HAPYLUEHUW Y
CBUHEM
11.1. OueHka (KOHTPONb) COCTOSHUS 0OMeHa BelecTB - 3TO NnaHoBoe obcnenoBaHve KAUMHUYECKU 300POBbLIX C
HOPMasnbHON MNPOOYKTUBHOCTbIO XWBOTHbIX C LEMbIO BbLISBAEHUS PaHHUX (OOKAMHMYECKUX) CTaguid HapylleHWi
obmeHa BelecTs. B cneunanmanpoBaHHbIX CBUHOBOAYECKUX XO3ACTBAX OHA A0NXHA NPOBOANTLCS C MHTEPBAOM He
6onee 3-x MECALEB.

11.2. [lnarHocTuka HapyleHnii obMeHa BELLECTB Y XUBOTHBIX C HU3KON NPOAYKTUBHOCTBIO MW C KIMHUYECKMU
npusHakamu natonormyeckoro COCTOSHWS MPOBOAMTCS BHennaHoso. [lpu eXeoHEeBHOM K/MHUYECKOM OCMOTpe
OLEHMBAIOT YPOBEHb 300POBbSA XMBOTHbLIX MO MONOXEHUIO U KOHQUrypauuu Ttena, ynuTtaHHOCTW, OBUraTesbHOW
aKTUBHOCTMW, MOCTAHOBKE KOHEYHOCTEN, COCTOSIHMIO KOXKHOrO NMOKPOBAa, BUANMBIX CIM3NUCTbIX 0B0N0YEK U CYCTaBOB.

11.3. Mo pesynbTaram ocMoTpa BbIAENSAIOT TPY Karteropuun: 1 - KIMHNYECKN 300POBbIX, 2 - YCIIOBHO 300POBbIX (C
HESICHBIMW  KNIMHWYECKMMX NPU3Hakamm) M 3 - KAWHUYECKM OO0NbHbIX XWUBOTHbIX. PeaynbTaTtbl KAMHUYECKOro
obcnenoBaHns 06obwatoT B BUAE NpenBapuUTeIbHOro AnarHo3a ¢ ykasaHneM MHTEHCUBHOCTM NOPa>keHUst XUBOTHbIX
UM TSXEeCTn natonornyeckoro npouecca. C Lenblo yTOYHEHUSI AMarHo3a npoBoasaT BMOXUMUYECKUE NCCNnenoBaHusl.

11.4. [1na nccneposaHns y 6-8 cBMHEN, Hambonee NoOIHO OTpaXKkallWmMx COCTOSIHME MOronoBbs, 6epyT KPOBb M3
KpaHuanbHOM NMONoON BeHbl WX YWHbIX BEH, COCYN0B XBOCTA, Nepen KOPMNEHUEM 1M nocne KopmaeHus yepes 3-4
yaca. lNepen B3siTUEM KPOBU OT NMOPOCAT-COCYHOB 3a 2 Yyaca [0 3TOro Ux OTAENS0T OT CBMHOMATOK.

11.5. ns OmarHoCTVKW, a Takxe B cnyyae OMddepeHuManbHON AMAarHOCTUKU HapylueHwii obMeHa BelwecTs
06beM OBMOXMMMYECKMX WCCNEeAOBaHWA, Kak MpaBwWio, HE OrpaHWYMBaeTCsl, a MCNoNb3yeTcs Havbonbliee 4Mcno
nokasarvenei, xapakTepuayowWwmux Ty UaM uHyio natonoruio. MNMpu oueHke COCTOSHNS 0OMeHa BEWECTB Y KIIMHUYECKM
300POBbIX XWBOTHbLIX MUHMMYM BUOXMMMYECKMX MCCNedoBaHUiA BKMoYaeT B cebs onpeneneHne B KpoBU (LENbHOM
KPOBW, CbIBOPOTKE WM Nna3Me COOTBETCTBEHHO MPUMEHSieMbIM MeTogdaMm) obwero 6enka, obwero kanbuus,
HeopraHuyeckoro goccopa, akTMBHOCTM WeNoYHON chocdaTasbl, remornobuHa 1 BuTammHa A B CbIBOPOTKE KPOBM U
neYyeHy HOBOPOX OEHHbIX MOPOCAT.

11.6. MNMpw KOHTpONe 3a coCTosHNEM 0OMeHa BeLECTB JOMYyCKATCS OTKNOHEHUS BMOXUMMYECKMX noKasaTenewn ot
dom3nonornyeckn HopmanbHbiX y 1-2 n3 6-8 XuMBOTHbIX. ECnn pesynbTatbl McCnenoBaHWin He COOTBETCTBYIOT
h13MONOrMyeckMM nokasaTensm y 60nbwero ynmcna KAMHUYECKN 3A40POBbIX XMBOTHbIX, TO 3TO CBUAETENLCTBYET O
PaHHUX CyOKNMHNYECKNX HapyLweHnsX obMeHa BewwecTs.

11.7. ToBTopHble nabopaTopHble WCCNENOBAHWSA C LENb0  KOHTPONS  a(pPekTMBHOCTM  nevebHo-
NPOOUNAKTUYECKUX MEeponpuATUA pekoMeHOyeTCcs MpPOoBOAMTb He paHee 7-12 OHeW C MOMeHTa Ha3HaydeHus
neyebHblx cpencTts. Hopmanusaums unu  ctabunusaums OMOXMMMYECKUX MokasaTeneli npu  MOBTOPHbIX
nccnenoBaHnax, Hapaay ¢ ynyyweHMeM KIMHNYECKOro COCTOSIHUS 1 NOBbIWEHNEM NPOAYKTUBHOCTU, CBMOETENbCTBYET
0 OOCTOBEPHOCTM OMarHo3a 1 nonoXxuTenbHoMm nedyebHoM agpdekTe.

11.8. OCOBEHHOCTM OLIEHKU COCTOSIHUS 0OMeHa BewWecTB Yy MopocsiT-cocyHOB. CoCTosiHMe oOMeHa BelwecTs Yy
MOPOCAT-COCYHOB OMpPenensieTcs MOMHOLEHHOCTbIO (DOPMUPOBAHUS OpPraHuama, Kak B nepuon BHYTPUYTPOOHOro
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passnTnA, Tak 1 B NOOCOCHbIA nepuoa.

Mpn [BOCTATOYHO BLICOKOM ypOBHE OOMeHa BewecTB MPOAONXUTENbHOCTb BHYTPUYTPOOHOro passmTus nnopa
coctasnsget 113-115 gHeit, obwee KONMYECTBO NOPOCST B MOMETE NPU POXAEHWN - He MeHee 10, B TOM YnCne XMBbIX
¢ Maccoi Tena 1,1 kr - He MeHee 9,5, coaepXxaHue BuTammHa A B neYeH HOBOPO X AEHHbIX MOPOCAT A0 KOPMIIEHNS - B
npenenax 0,4-1,2 Mr.

O cocTosiHMM obmMeHa BelwecTB y NopocAT-COCyHOB 00 beKTUBHOE NpeAcTasieHne AalT UCCNenoBaHNs KPoBU U
neyeHun. [lns GuoxmMmyecknx uccnenoBaHnii 6epyT KpoBb M NeyeHb oT 6-8 nopocaT n3 3-4 nomeTos, Hanbonee NOMHO
oTpaxamowmx CcocTosHMe noronosbs. OOHOBPEMEHHO OMOXMMWMYECKMM  UCCNENOBaHWAM MOANEXWUT  KPOBb
CBMHOMATOK-MaTepen.

12. MEPOMPUATUA NO HOPMAJIU3ALIMM OBMEHA BELLLECTB Y CBUHEN

MonHoUEeHHOE KOPMNEHWE SBNSEeTCS OCHOBOW NPOCOUNAKTUKKM HapyweHus obmeHa BeuwecTB. [MoTpebHOCTb
XUBOTHbIX B MNWTATENbHbIX BeWeCTBax 3aBMUCUT OT Maccbl Tena, BO3pacTa, (PM3MONOrMYECKOro COCTOSHUS W
NpPOoYKTUBHOCTM.

12.1. CTpykTypa pauuoHa CBUHbW, Haubonee oTBevawowas MOTPeOHOCTSM oOpraHuama, BKAOYaeT (B %):
KoHueHTpatoB 70-85, KopMOB XmBOTHOro npowucxoxgeHmsa 10, couHbix 10-20, TpassiHOW (ceHHon) Mykm 5-10.
CkapMvBaHve XOpoLo NoAroTOBNEHHON KOPMOCMECH (pasMep YacTuL, KOHUEHTPUPOBAHHbBIX KOPMOB He Bonee 2 MM,
COYHbIE U3MENbYAIOTCS A0 NACTOOBPa3HOr0 COCTOSIHMS, BNAXHOCTb KOpMocMecu He Bonee 60-65%, Temnepatypa 25-
30°C) npu ontumanbHoM dopoHTe kopmneHus (0,4-0,45 m Ha ceBmHOMatKky) Ha 25-30% noBblwaeT UCNONb30BaHMe
OPraHM3MOM NUTaTeNbHbIX BEWECTB U SHEPrUn KopMa.

12.2. Y CBMHOMATOK YPOBEHb SHEPreTUYECKOro NUTAHUS JONXEH ObiTh BbICOKMM Nepen cnyykoi (3a 10 gHei) u B
nepeble 7 OHen cynopocHocTu. B nepwoa cynopocHoctv oo 80 AHEN ypOBEHb 3HEpPrum B pauuoHe AN CBMHOMaTtok
OorpaHnyMBaloT, a 3aTem 3a 2-e CyToK A0 Ornopoca HOPMbl KOPMJIEHUS CHUXAlOT BOBOE, @ MOCc/ie Hero nocTerneHHo
yBenuymsatoT, osoas K 10 OHIO 4O ONTUMAaNbHOrO YPOBHS.

12.3. CynopocHble cBnHOMaTKu cTapwe 2 net Ha 100 kr maccol Tena B 1 NONOBMHY CYNMOPOCHOCTU OONXHb
nony4yatb 1,3-1,4 KOPMOBbIX e4MHUL, N BO 2-10 MONIOBUHY cynopocHocTn no 1,7-1,8 KkopM. ed., a Mmonogpble, pacTylue -
Ha 15-20% 6onble. PaumoH cBuHein fonxeH bbiTb cHbanaHCMpOoBaHHLIM MO O6We SHePrN.

12.4. B nepvog naktaumu cBMHOMaTtkam ctapwe 2 net Ha 100 kr maccbl Tena Heobxogumo 1,5 kopMm. en., a
mMonoabiM - okono 1,8 kopM. en. u 0,5 KopM. efl. Ha KaxXA0ro NopoceHka, NepesapuMoro NpoTenHa B paunoHe O01XHO
6b1Tb 100-120 r Ha KOPM. 4., COOTHOLWEHKEe NpoTeuHa u yrnesogos 1:1 nnn 1:1,2, conepxaxme xwpa - 3,0-3,5%.

12.5. B paumoHe CBMHOMATOK HONIXHO comepxartbca nuauHa 0,65-0,72% Kk cyxomy BeuwectBy kopma, 0,5%
METUOHMHA + UMCTUHA, 0,2% TpuntodaHa n 0,5% TpeoHuHa. B paumoHe nopocat 0-2-Mecsa4yHOro Bo3pacTta KX
KonmyecTBo yBenuuusaetcs Ha 30-40%, a nopocAaT rpynnbl gopawmsanus - Ha 15-20%.

Mpu pauroHe, cbanaHCMPOBAHHOM MO NUMUTUPYIOWMUM aMUHOKMUCNOTaM, AeduunT B HEM OOWero npoTtenHa B
pasmepe 10-12% He okasbiBaeT OTPULATENBHOrO BNSIHWAS HA COCTOsIHME OOMEHa BEWECTB B OPraHM3Me CBMHOMATOK.

12.6. B 1 kr cyxoro BewecTBa paumoHa XONOCTbIX W CYMOPOCHbLIX CBMHOMATOK HOMXHO ObiTb Kanbums 9 T,
dgocgoopa - 7,3 1, xenesa - 80 mr, kobanbTa - 1,9 Mr, unHka - 85 mr, meam - 18 mr, mapranua - 50 mr, inopa - 0,35 mr,
ceneHa - 0,2 mr, kapoTtuHa - 12 mMr unu sutamuna A - 15000 ME, sutammna [ - 1,2 toic. ME, ButamuHa E - 30 wr,
ButamnHa B1-2,6 mr, B2 -7 mr, B4 -1,2r, B5-80 mr, B12 - 30 mkr.

12.7. Mpodpmnaktuka HapylweHusi obMeHa BELECTB y CBUHEN BCNeACTBUE U3bbiTKa Mnn aedomumTta nutaTenbHbIX
BELECTB A0/MXHA OCHOBbIBATLCS HAa HOPManM3auuy cooep>XaHusi COOTHOLWEHMS X B pauuoHe, B NepBylo oyepelb,
nyTeM N3MEHEHNS CTPYKTYPbl PALMOHOB 3a CYET KOPMOB, 6oraTbix 3TUMK BELLECTBAMM.

12.7.1. Koppekums gecomumta npoTemHa [OOCTMraeTcsa W3MEHEHWEM CTPYKTypbl paumoHa 3a cyeT
KOHLEHTPUPOBAHHBIX KOPMOB, 6€/IKOBO-BUTAMUHHBIX 00DABOK, XMbIXa, WPOTa, TPABSHON, MSICOKOCTHOW U pPbIGHOM
MYKMW, CUHTETMYECKUX aMMHOKMCAOT M T.M. Hepoctatok amMmHOKMCAOT M Benka B pauMoHe MOXHO BOCMONHSATb
nobaBneHnem B exenHEBHbI paunoH npenapaTtos: betaduH S1, Poonvet AT 88 - 300-800 r/T kopma, Pogumet NP
99 - 300-500 r/T Kopma.
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12.7.2. Netnunt yrneBonoB B paumMOHEe YCTPAHSAIOT BKKYEHVMEM B pauuoH KapTodoens, naToku, KOPMOBOWA
CBEK/Ibl, ThikBbl, OPIOKBbI, TypHEnca 1 apyrux KopMos, boraTbix yrnesoaamu.

12.7.3. lns ycTpaHeHus HepocTaTka BUTaMUHOB BK/KOYAIOT B PALMOH TPaBsiHYO MyKY, MOPKOBb, XBOMHYIO MYKY,
LOPOXXW KOPMOBbIE, Opyrve kopma, boratble UMW, WK MPUMEHSIIOT BUTaMUHHbIE npenapartbl. Jlyywum crnocobom
yCTpaHeHnst oeduumta BUTAMUHOB U MUKPO3INEMEHTOB SBNSIETCS BHECEHWEe B kopMa (KOMBuKopMa, KOpMOCMECK)
BUTAMWHHO-MUHEPA/IbHBIX MPEMUKCOB, MPUrOTOBNEHHbIX Mo peuentam KC-1 - ons XONOCTbIX UM CyMOPOCHbBIX
ceuHomatok, KC-2 - ang nopcocHbix cBuHomatok, KC-3 - KC-5 - gns nopocst n KC-7 - ons oTkapMnnBaemoro
MO/OAHSIKA.

Mpw rvno- n aBnTaMMHO3ax NOPOCAT MPUMEHSIOT BUTaMUHHBIA komnnekc Mukposut 6neHn 189/5. Ero BBoasiT u3
pacyeTa 200 r/T kombrkopma. [lns nneMeHHbIX CBUHER pekomeHayoT npenapart Jlytasut 6nenn VM 223 B gose 250
r/ToHHy kopma. JlytaBut 6neng VM 221 pnobaBnsioT B KOPMOBblE CMecu Onsi cBUHein B fose 160 r/T kopma. Ins
NopoCAT NPUMEHSIOT BUTAMWHHO-MUMHEpanbHbA npenapat Jlytasut 6neHn VM 222 B posax 400 r/T kopma Aans
oTbeMmbiwen n 600 r/T KopMa AN NOPOCAT-COCYHOB. [10ACBUHKAM 1 OTKOPMOYHbIM CBUHbSIM BecoM oT 25 o 110 kr
nobasnsoT B KopM npemukc ST-Se B no3e 10 kr npemukca Ha 1 T kopma. MNMpemukc BC nobasnstoT B KOMOMKOPM B
nose 0,5-1%. Ina nopocsat paHHero otbema npumeHsaloT npemuke 1 51.1 "Xprowa" B fo3e 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. [lns NOPOCAT U MONOOHSKA Ha
oTKopMe npumeHsoT npemukce N 52.55.1 "Bopbka". Ero npumeHsioT B gosax 5-10 r Ha 15-20 kr maccel Tena. Ha 50 kr
-18r, Ha 90 kr - 27 1, cBbiwe 90 kr - 30 r. [1ns cBnHoMaTok gobaensioT npemuke M 53-1 "XaBpoHbs". [ns XonocTbix -
15-20 r Ha ronosy, Ans cynopocHbIX - 20-25 r/ronosy, Ans NnoacocHbIX - 40-50 r/ronosy, Ans XPSKOB-NPOM3BOANTENEN
- 25-30 r. 3a geHb Oo onopoca 1 ABoe CyTOK CMyCTS pauMoH C NPEMUKCOM COKPaLaloT BNONOBUHY.

12.7.4. Jeduunt MMHepanbHblX BELWECTB MW HENPaBMIbHOE UX COOTHOLWEHME KOPPEKTUPYIOT GOOCHOPHbLIMU,
dooCOopHO-KanbLMEBbIMM MOLKOPMKaMK, MPUMEHEHWEM CONeil MUKPO3/IEMEHTOB, COCTaB W [003bl MOAKOPMOK
onpenensitoT C y4yeToM (aKkTUYECKOrO COAEPXaHWs NuTaTeNbHbIX BELWECTB B pauMOHEe M HOPM noTpebHocTw,
BUTaMWHHbIE M MWUHEpalbHble MOAKOPMKW Nyylle CMewuBaTb C KOpMamu nNpu ux MOArOTOBKE K CKapMMBaHuIO,
n06uBalOTCA PaBHOMEPHOr0 pacnpeneneHus.

12.7.5. na npodmnakTvkyM renatoauctpomm KCnonb3yioT OMAPOMOHMIA, BUTaMUH U, naHramar kanbuus,
nunamua, GUnNpPoBUT 1 AP. B COOTBETCTBUN C HACTaBNEHNSAMN NO NX NPUMEHEHMIO.

12.7.6. Ons npocounakTuky HapyweHuss obmeHa BEWEeCTB Yy MNOPOCAT WX CBOEBPEMEHHO obecneynBaioT
BUTAMWHHO-MUHEpPabHbIMK MOAKOPMKaMK, npuyydarT K n0Tpe6neano nnTaTesibHbIX CMece|7|, KOHUEHTPNPOBAHHbIX
KOPMOB.

12.7.7. Tpochmnaktvka  anvMMeHTapHoh  (XenesoneuUUMTHON) aHemMmm  sSBnseTcs  0bA3aTeNbHbIM
TEXHOJIOTMYECKUM MPUEMOM MNPU BbipAWMBAHUN MOPOCHAT: BHYTPUMbIWEYHbIE UHDbEKUMM Ha 2-3 1 10-12 gHU XN3HK
doepponeKkCTpaHoBbIX MpenapatoB, HasHayeHWe BHYTPb B TeyeHWe nepsBblX 6-12 4yacoB nocne poXAeHus Wam
BbiNnamBaHme nepsble 3 Hepennm XusHu cepHokucnoro xenesa (10-20 mn 0,5% pacTteBopa), ckapMauBaHue C
KOHLIEHTPUPOBAHHbIMU KOpMaMu ranuepodocgarta xenesa (¢ 16 no 25 u ¢ 45-55 gHu xXun3um no 1,5 r exxegHEBHO Ha
XVBOTHOE), CEPHOKUCIIOro Xenesa, Meaum u xnopuctoro kobanbta (CoOTBETCTBEHHO 25 mr, 10 Mr m 2 Mr Ha
XMBOTHOE) N MPUMEHEHWNe OpYyrux Npenaparos Xenesa nopocsTam.

Mpun pedomunte Xxenesa u occopa B pauUUOHe MPUMEHSIOT CYMNMOPOCHBIM CBMHOMATKaM C nevyebHoi Lenbio
rnvuepodpocpat xenesa B fo3e 10-15 r Ha XMBOTHOE B CYTKM €Xe[HEBHO 3a Mecsl A0 ornopoca v B nepsble
Hegenu nodcocHoro nepuopda. M3 KOMMfeKkCHbIX npenapatoB PeKoMeHAyeTCs MpPUMEHeHWe npenapaTroB Tuna
61OGEPPUHNT B NMPOCOMIAKTMYECKNX [03ax: NopocsiTaM 1-2 M/ KMBOTHOE, CYNOPOCHBLIM CBUHbSM - 3-5 MN/XXUBOTHOE.
NeyebHble 0o3bl B 1,5-2 pasa 6onbwe. CyndeppoBuT - B 4o3e 5 MI/XMBOTHOE OBYKPATHO C UHTepBanoMm 7-10 gHei.
®depporeH BBOOAT C KOPMOM B no03ax 2,5 Kr/TOHHy kopma. deppnOekcTpaH - UHBbEKLUMOHHbIA npenapaTr BBOASAT
BHYTPMMBIWEYHO MOPOCATaM B MPOCOMNAKTMYECKMX [o3ax 1-2 MN/XMBOTHOE, neyebHbix - 2-2,5 MN/XUBOTHOE.
D eppornoknH-75 BBOAAT B NPOMNAKTUYECKMUX A03axX NopocaTaM 2-3 M/ XNBOTHOE Ha 2-5 feHb Xu3Hu. MosTopsioT
Ha 10-14 neHb Xun3HU. CBMHOMATKaM BBOASAT BHYTPUMbIWEYHO B Ao3e 10 mn/>xneoTHoe 3a 15-20 gHei oo onopoca.

12.7.8. ns npodomnakTuky 6onesHeli ceneHoBol HEeOOCTAaTOYHOCTM CBMHbSIM TakXe MPUMEHSIOT npenapat
CeneHa nponOHrMPOBaHHOrO AeicTeus - [lenoneH, KOTopbii BBOAAT cBMHOMatkam Ha 30-35 oeHb CynopoCHOCTH,
Xpskam - 2 pasa B rog B gose 2 mn Ha 100 kr maccbl Tena, nopocsitam B 2-MeCs4HOM Bo3pacTe - B fose 1 M.
lMpenBaputenbHO nopocstam (B Bo3pacTte 10-12 gHen) nHbeumpytoT 0,1% p-p cenennta Hatpusa B nose 0,15 ma/kr
macchl Tena.

Mpw ToKCMYeckol AMcTpodormn nedyeHn 1 6enomblweyHo 6oNe3HN MONOLHSKY CBUHEW BBOAST CENEHNT HATPUS B
0,1% koHueHTpauun B po3e 0,15 mn/kr maccol Tena. lNpu HemoCcTaTtoYHOM TepaneBTUYECKOM 3dPdPeKTe pacTBop
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CeneHuTa HaTpus BBOAAT NOBTOPHO Yyepes 5-10 gHen.

12.8. Tepanus HapylweHuii oOMeHa BelecTB y CBMHEW BcnencTBue usbbiTka mMam gedouumrta nutatesbHbiX
BeLeCTB A0J1)XKHA OCHOBbIBATbLCS HA NPUMEHEHUM COOTBETCTBYIOWMX NIeKapCTBEHHbIX CPEACTB.

12.8.1. lpu ocTeoamMcTpodun CBUHEN MPUMEHSAIOT KanbuneBo-ocdopHble nobasky (Aukanbumidhocdar,
Tpukanbumigpocdar, KoOCTHas, MSCOKOCTHas Myka, men v gp.). Jdukanbumiicpocdat (Tpukanbuuindpocdar) u
KOCTHYIO MyKy BHOCAT B kopMma B konuyectee 0,8-1,1%, Men - ons ceuHomatok He 6onee 0,5% w gns nopocst - 0,6-
0,7%. OOHOBpPEMEHHO HasHayaloT BUTaMuH [l B neyebHbIX [o3ax B TeyeHue 2-3 Hedefb, a 3aTeM MEPExXoasiT Ha
npodomnakTnyeckne n[o3bl. Mpu octeoaucTpopmm adpdekTuBHO nobaBneHne BHYTPpb C KOpMoM 6 TabneTtok
Buouedmnta noBa pasa B geHb, Llamakca - 0,7 r/kr maccol Tena B TedeHune 1-3 mecsues.

"MnokanbumeMusl ycTpaHseTCs BHYTPUMbIWEYHbIM BBEAEHMEM rtokoHaTa Kanbuma (10% p-p B ao3e 10-15 mn),
xnopuaa kanbuus (BHyTpmbpiownHHo 10-15 mn 10% pacTteopa, BHyTpb 10-15 Mn 5% pacteopa 2-3 pa3a B AeHb).

B cnyyasix runokanbUMeBOi TeTaHUW MpPUCTYNbl CYOOPOr CHMMalOT HasHavyeHueMm 1% p-pa Gpomupa HaTpus,
Kanus, aMmMoHus no 1-2 Mn 2 pasa B OeHb.

12.8.2. Npwu paxnTte nopocsitam ¢ nevyebHol Uenblo HasHavaT BuTammH [ apobHbiMm gosamu (75-200 Toic. NE
yepes 3-5 OHei B TeyeHne 2-3 Helenb, a TakXe yaapHbIMM go3amu ogHokpaTtHo (500-800 Thic. MIE). Bonee 6bicTpo
neyebHblin achdpekT focTuraeTcs BBEAEHMEM BHaYane cnvpToBOro pacteopa BmtammHa [12 (200 Teic. UE), a yepes 2-
3 OHS MacnsHoro KoHueHTpaTta B no3e 150-200 Teic. VIE. YnbTpadnonetosoe obnydeHne nopocst npoeomst 2-3
pasa B Hegento.

12.8.3. Mpw runornvkemnn nopocsitaMm yepes kaxaole 4-6 4acoB BHYTPMOPIOWNHHO MK NOAKOXHO BBOAST MO 5-
10 mMn 40% p-pa rnokosbl, nogorpetoro Ao 35-37°C. BHyTpb LONOMHMTENbHO BbiMamMBalOT TaKOW Xe pacTBop.
Ob6ecreyvBaloT ONTMManbHylD Temnepatypy BO3dyxa [ONs HOBOPOXAEHHbIX nopocat (30-32°C) nokanbHbIM
WHPPaKpPacHbIM N3NyYEHNEM.

12.8.4. lMpu runosuTammnHosax c nevyebHol UEenbl HasHavaloT npenapaTtbl COOTBETCTBYHOWMX BMTAMUHOB B
COOTBETCTBUW C HACTaBNEHUAMN MO UX NMPUMEHEHWNIO.

12.8.4.1. Tlpn B2 BMTaMMHHON HeOOCTATOYHOCTU NPUMEHSIOT npenapaTbl Tuna Jlytasnt B2. Ero npumensior
nopocstam 6 Mr/kr, CBUHbSIM Ha OTKOPME 4 Mr/Kr, CBUHbSM NAIEMEHHbLIM 6 MI/KI KOpMa.

12.8.4.2. MNpwn B1-aButammHosax npumeHstoT Jlytasut B1. Ero npumeHs0T 13 pacyeta Ha 1 kr kopma: nopocsitam
3 Mr/Kr, CBUHbSIM Ha OTKOpME 1 Mr/Kr, CBUHbSM MAIEMEHHBIM 2 MI/KI KOpMa.

12.8.4.3. JlyTaBut B6 npuMeHSI0T nopocaTam 4 Mr/Kr KOpMa, CBUHbSM Ha OTKOPME 3 Mr/Kr, NEeMEeHHbIM CBUHbSM 4
Mr/Kr KopMa.

12.8.4.4. ButamuH B12 B Buae npenapata Jlytaeut B12 pgobaensiot Ha 1 kr kopma u3 pacyeta: 40 Mkr -
nopocsTam, 20 MKr - CBUHbSIM Ha OTKOpPMe, 30 MKT - CBUHbAM MNIEMEHHbIM.

12.8.4.5. T'unosntamMmHo3 B3 BocnonHsitot gobasneHveM B npemukc 0,2-0,3 Mr/kr Maccbl Tena naHToTeHaTa
Kanbuus.

12.8.4.6. HukoTuHOBYIO KMCNoTy BBOAAT B fo3e 15-25 r/ToHHY KOMBUKopMma.

12.8.4.7. TvnoBnTamMnHO3 B B BuAe npenaparta Jlytasmta H,BBOAST B KOMOMKOPM M3 pacyeTta: nopocatam -
100 MKr/Kr, CBUHbSM Ha OTKOpME - 50 MKI/KF, NIEMEHHBIM CBUHBbAM - 120 MKr/KI KopMma.

12.8.4.8. ButammH C BBOIAT CBMHbSIM C KOMBUKOpMOM B Ao3ax 50-200 Mr/kr kopma.

12.8.4.9. ButamuH 3~ (95% chonvesas Kucnota) BBOAAT B KoMOBuKopm 13 pacyeta 0,2-0,5 r/ToHHy kombukopma.

12.8.5. MpK NaTonormyecknx COCTOSIHUSIX, 0OYCNOBNEHHbIX HEOOCTATKOM MWMKPO3/IEMEHTOB, PEKOMEHOYyETCs B
nepsble 5-10 OHeW NOCTyNneHWEe MUKPOINEMEHTOB B OPraHu3M yBenuynTb B 2-3 pasa OTHOCUTENbHO HOPM
noTpebHOCTU, a 3aTEM BK/OYATb UX B PALMOH B NPOOUNAKTUYECKMX [03aX. DPIEKTUBHBI 1 WNPOKO MPUMEHSOTCA
610N0rNYecKkn akTMBHbIE BewecTea B Buae npemMmkcos. C neyebHol Lenblo X HasHavaloT B A03aX, YBESIMYEHHBIX B 2
pasa B TeyeHne 2-3 Hegnenb, 3aTeM nedyebHbll 3PEKT 3aKPENNSETCs CKapMIMBAHWEM MPEMUKCOB B
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npoounakTUYeckmnx osax. 9P eKTMBHbI MHOrOKOMMNOHEHTHbIE Npemukcbl Tuna BC, M 51.1 "Xpiowa", npemukc ST-
Se, 1 52.55.1 "bopbka". Nx nobaensaoT K KopMam B Konuyectee 1%.

13. SAKJTIOMEHUE

13.1. CTporoe 1 HeyKOCHWUTENbHOE BbIMNONHEHUE pas3paboTaHHbIX PeKkoMeHauuin rapaHTupyeT ONTUMU3aLMI0
NPOLLECCOB BCEX BUAOB OOMEHA BELECTB B OpraHax 1 TKaHsX y NPOAYKTUBHbBIX XUBOTHbIX.

13.2. Ontumuzauus obmeHa BelwecTB obecneynBaeT MakCMManbHOE MPOSBAEHWE FEHETUYEeCckoro moTeHumana
NPOAYKTUBHOCTU, MPOAJIEHNE CPOKOB XO3SIICTBEHHOrO WCMOJ/Ib30BAHUS MNEMEHHOTO M MaTOYHOro MOroJsioBbS,
MOBLIWEHNE PE3UCTEHTHOCTM U UMMYHOOMONOrMYECKOW pPeakTUBHOCTM W, Ha 3TOW OCHOBE, MpemynpexaeHue
pacCTPOWCTB BOCMPOU3BOAMTENBHOW (OYHKUMM U Opyrux 3abonesaHuii, nonyyeHue OUONOTMYECKU MOJIHOLEHHbIX
NPOAYKTOB XMBOTHOBOACTBA, YTO OYEHb BAXHO B NMUTAHWUN 1 06eCNeYEHUN 300POBbS YENOBEKA, HACENEHUS CTPAHbI.

MpunoxeHune
YHUDOULUNPOBAHHBIE METOObl UCCJIEOOBAHUSA NMOKA3ATENEW OBEMEHA BELLECTB

Vicnonb3osaHune YHUOULUMPOBAHHbLIX METOLOB obecneunBaet cTaHOoapTn3aunto nNpoBOANMbIX nccnenoBaHuin B
Hay4HbIX U NPON3BOACTBEHHbIX na6opaTopv|9x N nony4yeHme CcpaBHUMbIX pPe3ybTaToB. YHI/I(DI/ILI,I/IpOBaHHbIe MeToObl
Hanbonee OOCTYNHbI B HAYYHbIX 1 MPON3BOACTBEHHbIX na60paTop|/|ﬂx N NO3BONAOT NONy4aTb TOYHbIE N OOCTOBEPHbIE
pe3ynbTaTbl OLEeHKN COCTOAHNA obmeHa BelecTs, 340p0oBb4A U XWN3HECNOCOOHOCTM XMNBOTHBIX.

lMnaHoBOEe mMccnepoBaHWe KPOBM, MOYM, MOJIOKa MPOBOASAT He pexe 1 pasa B KBapTan, No ce3oHam roga, a
TakXe npu uaMeHeHnn GonbluMx nNapTuii KOPMOB B paumoHe. Cpoku NpoBedeHWsl MCCNedoBaHUin M KONMYecTBO
aHanu3npyeMmblx NPob 0N OLEHKN COCTOSIHUSI 0OMeHa BELWECTB pernaMmeHTUpyoT aHanuTudeckne (BeTepuHapHbie)
nabopartopun.

BeTepuHapHble crneunanucTbl XO3ANCTB, B COOTBETCTBMM C rpachUKOM, COrnacoBaHHbiM C nabopaTopuei,
NnpoBOIAT KAMHU4Yeckue obcnenoBaHWs XUBOTHBIX, nogbuvpatoT rpynnbl M opraHuaytoT otbop npob ans
nccnenoBaHuia.

1. OTBOP U NOAIrOTOBKA NPOB KPOBU
1.1. Mpobupkn ansa otbopa nNpob KPOBM BeTEpPMHAPHbIE CMEeuManucTbl XO3SWCTB MonyyaloT B nabopatopuu,
KoTopas 6yneT MPOBOAUTb WMCCNeaoBaHWs, Ha kaxgoe XuBoTHoe no 2 npobupkn N1 m N 2 no 20 mn 1 no 2
ueHTpudyxHble Npobupkt N 3 n N 4 Ha 10 mn.

1.1.1. B npobupky N 1 ons nonyyeHus LeNnbHON KPOBM W Mnasmbl BHOCSAT Mo 2-3 kannu 1%-Horo pacrteopa
renapvHa Ha 20 M1 KpOBMW.

1.1.2. Mpobupka N 2 octaeTcs cyxoit (Ans Nony4YeHns CbIBOPOTKN).

1.1.3. B ueHTpudoyxHyto npobupky N 3 BHocaT 0,5 Mn BasenvmHoBoro macna u 1 kannto 1%-Horo pacteopa
renapuHa.

1.1.4. B ueHTpudpyxHyto npobupky N 4 3zanuBaiot 0,5 mn 0,5%-Horo pacteopa egkoro Hatpus (NaOH) wu
MoMeLaloT B TEPMOC CO NibAOM.

1.1.5. Bce npobupkm 3akpbiBatoT Npobkamm 13 NULLEBOIR PE3UHBI.

1.2. Mpobbl KpoBM BepyT Y XMBOTHBLIX NEPEL KOPMIEHNEM UK Yepe3 5-6 YacoB NOCe KOPMIEHUS.

1.3. B npobupkn N 1, 2, 3 HabupatoT KPoBb MO CTEHKE (BO U3bexaHne remonnsa).

1.3.1. Kpoeb B npobupkax N 1 1 3 0CTOPOXHO nepemMewnsatoT nyTem 3-kpaTHOro nepesepTbiBaHns Npodbrpok.

1.3.2. B npobupky N 4 ¢ pactsopom NaOH BHocsiT 0,5 MA KPOBM C renapuHoM 1 TWatesnbHO NepeMewnBaioT
CTEKNSAHHON NanoyKkoMn.
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1.3.3. Mpobuvpku N 1, 3 1 4 cTaBsaT B TepMOC CO NbLAOM, Npobupky N 2 TpaHCNopTUPYOT NETOM OBbIYHO, 3UMOIA
NPenoXpaHsaoT 0T OXNaX AEHNS.

1.4. B aHanutnyeckoi nabopaTtopun kpoBb B npobupke N 2 06BOAAT TOHKOW CNMUEN U3 HEPXAaBEoWel cTanu
anameTtpom 1,0-1,5 MM 1 cTaeaT B TepmocTart npu Temnepartype 37-38°C ons oTAeNeHNs CbIBOPOTKMU.

1.5. OTOEenMBLLYIOCS CbIBOPOTKY CAMBAIOT B LEHTPUAYXHbIE NPOOMpKK 1 LeHTpudpyrnpytot 20 MuHyT npu 2000
06./MVH.

1.6. lns nony4eHns nnasmbl KpoBb M3 Npobupkyn N 1 OCTOPOXHO NepenvBatoT B LEHTPUXYXHbIE NPobupKu,
LueHTpudpyrvpytoT 20 MUHYT npu 2000 06./MWH, CIVBAIOT NNasMmy B Apyrue NpobupKy 1 XPaHAT B XONOANbHUKE.

1.7. KpoBb B npobupke N 3 ¢ Ba3eNMHOBLIM MAcnom LeHTpudpyrupytot 20 MuHyT npu 2000 06./MUH.

1.8. TMoarotoBneHHble 06pa3ubl HEreMoNM3NPOBAHHOW CbIBOPOTKM KPOBW WCMONb3YIOT ANS MNPOBELEHUS
nccnenoBaHnii B COOTBETCTBMUN C NPEACTaBNEHHbIMA HUXE MeTo4aMN B TedeHne 1-2 cyTok npu xpaHeHumn npm 0-4°C
Unn 3amopaxuBatloT, xpaHat npu -20°C ons wnccnenoBaHus no3xe 5 gHei. VccnepoBaHus GUOXMMUMYECKMX
nokasarveneit B CTabunuavpoBaHHON KPOBM NPOBOAAT, Kak MPaBMio, B TEYEHWe CYTOK MOCne ee B3ATWS, eCnn He
OroBOpeHbl 0cobble YCNoBUS ANs ONpeaeneHns oTAeNbHbIX nokasaTenem.

2. FEMUIMOBUHUMAHUOHbLIV METOL, ONPEOENEHUS COOEPXAHUS FTEMOIMMOBUHA B KPOBU

MpuHuun meToma. eMornobuH OKMCASOT B METreMornobuH (remurnobuH) Xenes3oCUHEPOAUCTbIM Kanuem
(kpacHasi kpoBsiHast conb). O6pasylowmniics ¢ aueTOHUMAHIMOPUHOM  OKPAWEHHbIA  UuaHMeTremMor nobuH
(remnrnobuHUMaHna) onpenensoT KONopuMeTPUYECKU.

PeakTuBbl.

1. TpaHcchopmmpyowmii pacTeop: aueToHumaHrnagpuH - 0,5 Mr, kKanuin xenesocuHepoamncToii - 0,2 r, HaTpus
rngpokapboHar - 1 r, aucTUNAMpoBaHHas Boaa - Ao 1 n. PacTBop Xentoro ueTa, Npo3payHbili.

2. KanubpoBoYHbI pacTBop reMur nobvHumaHmuaa.
ObopynoBaHue 1 annapartypa.

1. CnekTpocpoTomeTp.

2. WraTtue ans npobupok.

3. Mpoburpku ® nopuHcKoro.

4. Becbl aHanutnyeckne no FOCT 24104-2001.

5. MepHas konba Ha 1 nutp no FOCT 1770.

6. YHununeTtka Ha 20 MKN 1 HAKOHEYHUKM K HeR.

7. Oosatop no FOCT 1770.

8. bymara domnbTtpoBanbHas no FOCT 1226.

9. CekyHOoomep.

10 ®nakoH Ha 1 nuTp.

KonunuyecTtBo Heobxoammblx peakTneos Ha 100 aHanM3o0s..
1. TpaHchopmmpyowmin pacteop - 600 mn.

2. CTaHOapTHbI pacTBop remMurnobuHumaHuga - 1 amnyna.

MaTep nan gnsa nccnenoBaHus.
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MaTepuanom ons uccnenoBaHns CnyXuT ctabmnnanpoBaHHast renapuHoM KPoBb.
Xon onpeneneHus.

1. B npobupky kK 5 Mn TpaHcdopmupytowero pacteopa nobasnsaiot 20 MK KpoBu (passedeHue B 251 pas).
Coaepxnmoe npobrpku TiaTebHO NepemMewnBarT 1 0CTaBNSIOT CTOSATb Ha 10 MUHYT.

2. VIamepsitoT Ha cnekTpodoToMeTpe Npu AAnHE BONMHbI 543 HM (3eneHblil CBeTOUNbTP) B KIOBETE C TOSIWMHOW
cnost 1 cM NPOTMB X0NOCTOMN NPobbl (TPaHCOPMMPYOWNIA pacTeop).

3. ViamepstoT npu Tex Xe YCNoBusiX CTaH4apTHbI pacTBop.

4. 1ns nocTpoeHuns KanubpoBOYHOro rpadouka U3 cTaHaapTHOrO PacTBopa roToBAT pa3BedeHUs], Kak yKasaHo B
Tabnuue:

N n/n CTtaHpapTHbIA pacTBop, MN TpaHcdopmupytowmii pacteop, Mn | KoHueHTpauus remor nobuHa, r/n
1 - 6 -
2 2 4 50
3 4 2 100
4 6 - 150

PacyeT pesynbTaTtos.

CopepxaHue remornobuHa npPou3BOAsT NO KanuMbpOBOYHOMY rpadouky, MOCTPOEHHOMY MO CTaHOAapPTHOMY
pacTBoOpy reMur nobuHUMaHuaa, unm no oopmyne:

ED I

H ()= "2 ¢ X 000110,

cT
roe:
E_ ;- 9KCTMHKLMS OMNbITHOW Npobbl;
E.; - BKCTUHKUMNA CTaHOapTHOro pacteopa;
{7 - KOHLEHTpaums reMur nobnHunaHnna B CTaHaapTHOM pacTBope, Mr%;
E- KO3(pPpULMEHT pa3BeneHns KpoBu;
0,001 - koadhhmumeHT ana nepecdeta mr/100 mn B /100 mn;

10 - kKoadhhbmumeHT ana nepecyeta r% B r/n.

3HAYEHME: MNo3BonseT ycTaHOBUTb AMArHO3 Ha aHEMMIO 1 OLEHUTb YPOBEHb B6ENKOBOro nuTaHus. MiameHsetcs
npv BO3OENCTBMU TEX Xe (PaKkTopoB, OKasbiBaloWmX BNSHUE HA COOepXaHne apuTpoLmMTOB.

3. ONPEAOENEHUE OBLLEIO BEJIKA B CbIBOPOTKE KPOBU

MpuHuMn MeTona. B ocHoBe MeToda nexumT cnocobHOCTb ChIBOPOTKU KPOBM MPENOMASTh MPOXOASIWNA Yepes Hee
ceeT. KoaghhuumeHT NpenoMneHns COOTBETCTBYET COAEPXaHWio 6enka B CbIBOPOTKE KPOBMU.

PeakTusbl.
1. CnupT aTnnoBbIn 96%-HbIl (pekTudpukat) no FOCT P 51652-2000.
2. Bona 6uaucTunnmpoBaHHas.

KonuyecTtBo Heobxoommbix peakTneos Ha 100 aHanM3o0s..
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1. CnupT aTunosbIn - 200 mMn.

2. Bopa buguctunnmposaHHas - 10 Mn.

ObopynoBaHue 1 annapaTypa.

1. PeppakTomeTp.

2. YHununeTtka Ha 50 MKN 1 HAKOHEYHUKM K He.

3. CandpeTku us 653u unu batmcra.

Matepuan gns nccnenosaHus.

Matepuanom gnsa nccnefoBaHus Cny>XnT HEreMonnsnpoBaHHas CbiIBOPOTKA KPOBMU.
Xon onpenenexHus.

Mepen Hayanom paboTbl NPOBEPSAIOT NPABUNILHOCTb YCTAHOBKM pedopakToMeTpa Ha HOJb, O/ Yero BbIMOJNHSIOT
cnenymowme onepauum:

- YCTaAHOBUTb pedpakToMeTp TMPOTUB WCTOYHWKA CBETa, OTKPbITb 3epkano WkKanbl Ko3gdMUNEHTOB
NPenoMneHNss N OCBETUTENbHOE OKOWKO BEPXHEN MPU3Mbl, OTPErYNUPOBaTb PABHOMEPHOCTb OCBELWEHUS MOS
3peHus;

- OTKPbITb U3MEPUTENbHYIO NPU3MY 1 NpOoTepeTb ee caneTkon, CMOYEHHON CNUPTOM (pacxos cnupTta 0,5 Mn Ha
npooy);

- HAHECTM Ha HUXHIOK U3MEePUTENbHYIO NMPU3MYy HECKOJIbKO Kanefb BObl, 3aKPblTb KPbIWKY NPU3MbI;
- PYYKOW, pacnofoXeHHol cnpaea, yCTaHOBUTb OKPALEHHOCTb FpaHuLbl CBETOTEHU (KOHTPACTHOCTb);

- PY4YKOW, pacrnonoXeHHoW crnesa, yCTaHOBMUTb BEPTUKANbHYIO NIMHWUIO B HUXHER YacTu Nons 3peHns okynapa Ha
koagpdomumeHt [M=1,3330 (ToyHO!), manee cneumanbHbiM KaO4YoM un3 komnnekca 3UIM npubopa BpawaroT
perJ'IVIDOBOLIHbIVI BWHT 00 YCTAHOBKW rpaHunubl NTMHUMN CBETOTEHW Ha CepednHy Kpecta B BerHeI7I 4acTu Nons 3peHnd;

- NPOBEPSIOT NPABUIBHOCTb YCTaHOBKMN.

MpoTupaloT npuamy candgpeTkon, CMOYEHHOM CIMPTOM U 3aTeM CyxOol. HaHocAT Ha HuXHIo npuamy 50 Mkn
CbIBOPOTKW KPOBW, 3aKpblBAOT NPM3MY, PYYKOWM, pPacrnofsioXXeHHOW Ha pedopakToMeTpe cfesa, ycTaHas/vMsaloT
rpaHyLy CBETOTEHU B CepeduHe KPecTa, Mo HUXHEN wkane CHAMAaKT rnokasaHus.

M3amepeHre nosTopsoT 2-3 pasa.
Pacuet peaynbTartos.
MpoBoasaT no Tabnuue Peiica, a KoHUEHTpauuto Henka BbipaxaroT B /1.

3HAYEHUWE. Onpenenexune obiwero 6enka B CbIBOPOTKE KPOBU AaeT npencrtaeieHne 06 ypoBHe 6enKoBOro
nATaHWs M NoMoraeT AMarHOCTMPOBaTb renatonatuio U Hedpponatuo. ComepxaHue 6enka B KpOBM 340POBbIX
XVBOTHbIX cTabunbHo. OTKNIOHEHNS YpOBHS Henka OT HOPMbl CBUOETENbCTBYET O rnyboKUX HapylweHusx obmeHa
BEWECTB B OPraHM3Me XUBOTHbIX.

CHuxeHue obwero 6enka (rMnonpoTEUHEMUS) OTMEYAIOT MPU ANUTENbHOM HELOKOPME XMBOTHbIX (6€nKOBOM
ronogaHun), anuMMEHTapHOW OCTeoOMcTpodmKn, YpPOBCKOM 6GonesHu, runokobanbTo3e, 3H300TUYECKOM 300e,
XpoHuyecknx pacctporicteax XKT, n3-3a 4yero nnoxo ycsampaeTcs NPOTEUH, Npu Hedpute U Hedpose, unppose
neyeHn, Tybepkynese u Opyrux 6GonesHsix, a Takxe npu LeuumTe YrneBoAoB, Makpo- M MUKPO3TIEMEHTOB,
BMTAMUHOB B pauMOHe.

MoBblweHne (runepnpoTenHemMnsl) GbiBaeT NPU BbICOKOKOHLEHTPATHOM TUNE KOPMEHUs (BENKOBbIA NEPEKopM),
KeTo3e, BTOPUYHOI OCTEOAMCTPOCHUM, TOKCWKO3aX W APYrux GONesHsix, COMpOBOXAAIOWMXCS ANCTPOUed, npu
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TSXEnblx doopMax auapew, gernapatauuy opraHuama, OCTpbIX BOCManMTENbHbIX MpoLeccax, go/ierMoHe, cencuce,

npw 3abonesaHun neveHn (renatuTol, auctpodms), XKT.

Tabnuua Peiica

COLOEPXAHWE BEJIKA B CbIBOPOTKE KPOBW B 3ABUCUMOCTN OT KOSDP PUNLIMEHTA PEDPAKTALINA

[MokazaHus pedpakTomMeTpa benok, r/n
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
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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. ONPEOENEHUE BEJTIKOBbIX ®PAKLUN

MpuHumn metona. KOMMOHEHTbI GENKOBOM CMECU MUTPUPYIOT B 3MEKTPUYECKOM MONE B HanpaBieHWU U CO
CKOPOCTbIO, 3aBUCSWMMU OT 3apsga ux Monekyn. B peaynbtate cMecb OenuTcs Ha ¢opakumu, KOTOpble MOXHO

BbIABUTb N U3BMEPUTb KONNYECTBEHHO.

PeakTuBbl.
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1. BepoHan-meguHanosbin 6ycdpep pH = 8,6 (9,3 r BepoHana u 51,5 r MemuHana pacTBOPSOT B 2 N
OVNCTUNNNPOBAHHOW BOabI, Yepe3 cyTk BydpepHblit pacTBop NPodnnbTPOBaTh 1 pa3BecTu B 2 pasa).

2. 1%-HbliA pacTBOp araposoro rens (1 r arapa pacteopsitor B 100 Mn BepoHan-mennHanosoro 6ydgepa pH = 8,6
M BbIAEPXMBAIOT Ha Kunswei BomsHonW OaHe 2 yvaca, 3aTeM oxnaxapawT renb Ao 50°C un BblAepXMBaOT B
TepmocTtate 1 yac npu temnepatype 50°C Ona BbipaBHYBAHUS TeMnepaTypbl rens).

3. 20% pacTtBop ykcycHon kucnotbl (400 r negsiHOM YKCYCHOWM KMCNOTbl pacTBOpSOT B 2 1 AUCTUNNNPOBAHHOWN
BObI).

4. dukcupyrowmii pacteop (300 mn atunosoro cnvpta u 100 mn 20%-HOro pacTeopa yKCyCHOW KMCNOThI).

5. PactBop ans okpacku reneit (1 r 6pomdpeHonosoro cuxHero, 500 mn atunosoro cnvpta, 100 Mn neasiHow
YKCYCHOM KucnoTbl n 400 MA AMCTUANNMPOBAHHONM BOAbI).

6. 7% pacTtBop yKCycHoi kucnotbl (140 r nefsiHoi YKCYCHOM KUCNOTbl pacTBOPSOT B 2 N1 AUCTUNMPOBAHHOMN
BObI).

7. 0,25 H pactBop KOH.

O6opynoBaHve 1 annaparypa.

—

. Mpunbop onsa anekTpodpopesa.

2. VICTOYHMK NOCTOSIHHOrO TOKa.

3. Hosatop no NOCT 1770.

4. Becbl aHanutnyeckne no FOCT 24104-2001.
5. Tepmocrar.

6. BoosHasa 6aHs.

7. XonoannbHuk 6biToBoi no FOCT 16317.

8. MNpenmeTHble cTekna no FOCT 9284.

9. CnekTtpodooToMeTp.

10. KioBeThl ons domrkcaumm 1 oKpacku renei co WTaTMBoOM-KOHTEAHEPOM.
11. MNuneTka Ha 2 Mn.

12. YHununeTka Ha 10 MKST 1 HAKOHEYHWKN K HER.
13. CandbeTtka us 6s3u.

14. XpomaTorpadudeckas bymara.

15. Mpobupkun d noprHcKoro.

16. WraTtue ans npobupok.

17. Ckanbnens.

18. CTeknsaHHasa nanoyka.

19. Bymara counbtpoBansHas no FOCT 12026.

MaTep nan onsa nccnegosaHus.
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MaTepmanOM Ona nccnenoBaHms CNy>XkXNT CbIBOPOTKa KPOBW, CBOﬁO,EI,HaFI OT reMonunsa.
Xon onpenenexHns.
1. Mpexae yeM NpucTynuTb K paboTte, HEOHX0AMMO 03HAaKOMUTLCS! C UHCTPYKUMER No akcnayaTaumm npubopa.

2. MNpenomeTHble CcTeKa, Ha KOTOPble HAHOCAT Cnoit 1%-HOro pacTeopa arapoBOro rens, LOMXHbl 6biTb YMCTO
BbIMbITbI 1 06€3XMPEHDI.

3. Mocne 3acTbiBaHUS renst Ha NNacTMHKax Bbipe3aloT O4UH pe3epByap. Bolpe3aHHblii arapoBblil refb yoanstoT
N3 NYHKN OCTOPOXXHO.

4. B yH/BepcanbHylo pasfenutenbHyio kamepy nomewaroT BepoHan-MeauHanosslii 6ycep pH = 8,6 B konnyecTee
5,5 nuTpos.

5. Ha oxnaxparowyocs nnacTMHKY NOMeWatoT npeaMeTHble ctekna B konudectse 10 wTtyk. Ha ctekna ¢ renem
KnagyT xpomaTorpagomyeckyto bymary v 3ambikatoT Lenb. B Bolpe3aHHble nyHKW BHOCAT Mo 10 MK CbIBOPOTKM KPOBW.

6. 3akpbIBalOT Kamepy KpPbIWKOR 1 nponyckatoT Tok 4 MA Ha 1 cTekno. MpononxutensHocTb anekTpodopesa 40
MUHYT.

7. 3ateM cTekna c renem mMkCupytoT B TedyeHne 1 yaca.
8. lNMocne dhmkcauum renesble NNACTMHKN OKpawmuBatoT B Te4eHue 1 yaca pacTBOPOM KpacuTens.

9. MNocne 3TOro NNACTUHKU B TeYEHMe 12 4YacoB OTMbIBAIOT OT N36bITKA KpacuTenst 7%-HbIM PacTBOPOM YKCYCHO
KWUCNOTbl, HECKONbKO pPa3 MeHss pacTBop, A0 NCHE3HOBEHNS (poHa.

10. ['eneBble NNACTUHKK, COAEPXALUMe OTAENbHBIE (PpakLuM, BHIPE3AIOT 1 NOMEWAtoT B Npobupkm, cogepxailme
4 mn 0,25 H pacteopa KOH ans anovposaHums.

11. Yepes 12 yacoB onpenensitoT onTMYecKyo NNOTHOCTb COAEPXUMOro NPobmpok npn 7 =530 HMm.
PacuyeTt pesynbTaTtos.

Mpn pacyeTe pe3ynbTaToB ONPEOENSAT CYMMYy 3KCTUHKUWUIA BCeX ppakumii, npuHumas 3a 100%, n BblYNCASIOT
JOJI0 KaXaon copakumm.

3HAYEHWE. ViccnepoBaHne oTaoenbHbIX dopakumii benka umeeT Bonblioe OMArHOCTUYECKOE 3HAYEHME, TaK Kak
[aeT BO3MOXHOCTb BbISIBUTb NaTO/OrMio, NPy KOTOPOI coaepxaHne obiiero 6enka CbIBOPOTKM KPOBUW CYLECTBEHHO
He n3MeHseTcs.

YMeHblueHne aﬂb6yMI/IHOB npn o4gHOBpPEMEHHOM YyBeln4yeHuun B-FJ’IO6YHVIHOB n Y-rﬂO6yﬂI/IHOB OoTMeYarT npun
renatntax. Ans unppo3a xapakTepHO CHUXeHWne aﬂb6yMI/IHOB N pe3koe yBennyeHune T-FﬂO6yJ’IVIHOB. YBenunyeHune

ypoBHS anbbymmHoB obneryaet npu 06e3BoxuBaHun. CHUXEHMe Bcex hpakumii - npu mMaccvsHON notepe Benka
yepes KUWEYHUK (racTpoaHTeponaTtum).

N3meHeHne 6enkoBbIx ppakuuii 06ycnoBnnBaeT LMCNPOTENHEMUIO, BbIPAXEHMEM KOTOPOIA SIBNsSieTCst 6eNKOBbI
KO3 (PMLMEHT (OTHOLWEHNE MEX LY KONMYECTBOM anbbyMUHOB 1 cymmoli rnobynmHoB). B Hopme oHo coctasnsiet 0,9-
1,4,

5. ONPEOENEHUE CO0EPXAHUSI MOYEBWHbI B CbIBOPOTKE KPOBU

MpuHumn MeTona. MoyeBnHa obpasyeT ¢ AMaLEeTUIMOHOOKCMMOM B MPUCYTCTBUN TMocemmkapbasnia B KUCNOW
cpefne KpacHblii KOMMIEKC, MHTEHCUBHOCTb OKPaCKN KOTOPOro ONpeaensitoT oOTOMETPMNYECKN.

PeakTuBbl.
1. Habop onsi onpeneneHns MOYeBUHbI.

2. Pabouuin pacTBop peakTuBa rotoBsT pactBopeHnem 1 Tabnetkn B 30 Mn Boabl B MepHoit konbe Ha 50 mn npu
YMEpPeHHOM HarpesaHuu. Nocne oxnaxaeHns LOBOASAT BOAOW A0 MeTKWU. [0TOBAT nepen NpUMEHEHNEM.
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3. CtaHpapTHbI pacTBOp C cogepXaHuem MmoyveBuHbl 16,65 MM/n passoaoat sogoii B 3 pasa (5,55 mM/n).

4. PactBop TpuxnopykcycHol kucnotbl (TXY) 6,13 MM/n: 100 r TXY pacteopstoT B MepHoli konbe Ha 1000 mn.

5. PactBop cepHon kucnotol 277 MM/n KOHLEHTPUPOBAHHOW CepHO KUCnoThl (ya. sec 1,84) nosoast BoOon 4O
MEeTKW B MepHoii konbe Ha 250 Mn.

6. MNepen npvMeHeHeM roToBsAT pabouunii pacTBOP CMewWwMBaHMEM paboyero pacTeopa peakTuBa C pacTBOPOM
CEpPHOM KNCNOTbl B COOTHOWeHUN 1:1.

O6opynoBaHue 1 annapartypa.

—_

8.

9

. CnekTpogoTomeTp.

. UeHTpuagoyra.

. BoasiHas 6aHsi.

. XonoannbHuk 6bitoBoli no FOCT 16317.
. Becbl TexHnyeckue.

. CekyHnomep.

. NMuneTtkun Ha 100, 200, 1000 Mk .
WraTme ons npobumpok.

. Mpoburpku LEeHTPUDYXKHbIE.

10. Mpobupkun P noprHCKoro.

1

12. MepHble konbbl Ha 50, 100, 250, 500, 1000 mn no FOCT 1770.

1. dnakoHbl Ha 50, 100, 250, 1000 mn.

MaTep nan onsa nccnenoBaHus.

MaTepuanom ons uccnenoBaHusi CyXuT CbiIBOPOTKA KPOBM, CBOBOLHASA OT reMonunsa.

Xon onpenenexHns.

N n/n | PeakTusbl, Mn Mpoba CraHpapt KoHTposb
JdenpoTenHunsaums

1. |CblBOpoTKa 0,2 - -

2. |Bopa auctunnnposaHHas - - 0,2

3. |[CraHgapTt - 0,2 -

4. [10%-Hbii pacteOp TXY 1,0 1,0 1,0
MepemelwnBaioT 1 Yepes 5 MUHYT ueHTpudyrupyroT npu 3000 06./MUH. B TedeHne 10 MUHYT
MocTaHoBKa peakumu:

1. |CynepHaTaHT 0,1 0,1 0,1

2. |Pabounii pacTBop peakTuea 1,0 1,0 1,0

Mpobupkin 3aKpbIBAOT KpblWeYkamm M3 OONbrn U KUAATST Ha BOAsHOW 6aHe 10 MUHYT, BbICTPO OXnaxaarT nojg
CTpyen X0N0AHOM BOAbI U Cpasdy U3MepPSIOT ONTUYECKYIO NAIOTHOCTb Npu 525 HM.

PacueTt peaynbTaTtos.
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E
Cop = =2 x555 (MM/n),

CT

roe:
- KOHLEHTPaLMS MOYEBVHbI B CbIBOPOTKE;

E - 9KCTUHKLMS OMbITHON Npobb;
B, - 9KCTUHKLUMSA CTaHAapTHOW Npobbl.

3HAYEHWE. OnpeneneHne MOYEBMHbI B Mia3me KPOBW MM MOYe MO3BOMSIET cyanTb 06 ypoBHe meTabonuama
6enkoB, LOTaLMM a30TUCTBIX BELWECTB B KOPMOBOM PaLUMOHE U AMArHOCTUKE 3ab0NeBaHnin NeYeHN 1 MNOYeEK.

MoBblWeHNe conepXaHUsi MOYEBUHbI B KPOBWU HabNoOaloT Npu CKapMIMBaHUM XUBOTHBIM KOPMOB C U36bITKOM
npoTevHa, Hanpumep 3eneHbix 6060BbIX KOPMOB, NMPW HAPYLWEHWMN PYHKLIMKU MOYEK, NPY CepaeYHOM HEOCTATOYHOCTM
1 06e3B0OXMBaHNM OpraHuama (pBoTa, MOHOC, NOBLIWEHHbIA ANypes).

CHUMXEHMe YpOBHSI MOYEBMHbI HabnwpalT npu  ONUTenbHoM O6enkoBOM HedokopMme, MNPy HapylleHUn
MOYEeBMHOOBpPa30BaTENbHON (PYHKLMM nevyeHn. Takoe sIBNeHne 4acTo BCTPEeyalT y KOPOB C OUCTPOOUEl MeyeHu
nocne nepeboneBaHNss NX KETO30M, MPW MOBbLIWEHHOW yTuAM3aumm 6enka (nocnefHsis cragns 6epeMeHHOCTW,
pacTywmii MONOOHAK OO roja u ap.).

6. ONPEOENEHUE COLEPXAHUSA NHOKO3bl B KPOBU

MpuHuKMn MeToAa.

" ntoko3a oKMUCnsieTCs KUCOPOAOM BO3ayXa Npu KaTanMTUYecKoM OeACTBMM oKO300Kecuaassl ¢ 06pasoBaHnem
nepekucu Bogopoa u ¥-rnokoHonakToHa. ObpasoBaBLyocs Nepekncb BOLOPOAA ONPeaenatoT No MHAOEHONOBOM
peakuMn aMUHOAHTUMMPUHA C XPOMOreHOM, KaTtanmaumpyemoi nepokcmaasoin. Konmuectso obpasoBaBluerocs
Kpacutens npu cobntoaeHnn paboymx ycnosuii NPonopLMoHanbHO COAepXXaHMIo FoKo3bI.

PeakTtuBbl.

1. 0,5 H pacTBop eakoro HaTtpa (20 r eokoro HaTpa pacTBOpPSOT B 1 1 AUCTUANNPOBAHHOW BOAbI).

2. 10%-HblA pacTBOP CEPHOKMCNOro LUMHKa (96 r CEepHOKMCNOro UMHKa, comepXalero 7 MOMEeKyn BOAbl,
pacTeopsaloT B 1 1 ANCTUNNNPOBAHHON BOAbI).

3. Habop peakTtumeoB "IN Noko3a chepMeHTATUBHO".

4. Pabouwii pacTBop: coaepxumoe donakoHoB "CMecb chepMeHTOoB", "XpoMoreH" pacTBopstoT npuMepHo B 50 Mn
6uancTunnnMpoBaHHol BoApbl, AobaBnsiloT 18 M KOHUEHTpUpoBaHHOro 6OydoepHoro pacTeopa W AOAMBalOT
éuancTunnnpoBaHHoit Boapl 0o 500 mn (pH paboyero pacTteopa 8,3). XpaHAT B TeMHoW 6aHke mpu TemnepaTtype oT
0°C po +10°C.

5. CtaHmapTHbIA pacTBop rAoko3sbl. PacTtBop ¢ cogepxaHuem rnaokossl 25 mM/n passoaaTt AMCTUANNMPOBAHHOM
Bomom B 5 pas (5 mM/n).

KonnyectBo HeobxoamMbix peakTneoB Ha 100 aHann3os..
1. 0,5 H pacTBOp enkoro HaTpa - 60 mn.

2. PacTBop cepHOKMCNOro umHka - 60 mn.

3. Pabouwuii pacteop - 120 mn.

4. CTaHOapTHbIA pacTBOP rMOKO3bI - 5 M.

O6opynoBaHue 1 annapartypa.
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1

2.

8.

9.

. CnekTpoghoTomeTp.

YnbTparepmocrar.

. UeHTpudpyra.

. XonoannbHuk 6bitoBori no FTOCT 16317.

. Becbl aHanutnyeckume no NOCT 24104-2001.

. pH-meTp.

. NMuneTkn Ha 1000, 500, 100, 50 MKN 1 HAKOHEYHUKUN K HUM.

Xvmunyeckune npobupkn TOHKOCTEHHbIe HAa 10 MA ANS LEHTPUADYTI.

Mpobupku d nopUHCKOro.

10. Konbel mepHble Ha 500, 1000 mn no MOCT 1770.

11. ®nakoH N3 TeMHOro ctekna.

12. CekyHOomep.

13. bymara cpunbtpoBanbHas no FOCT 12026.

14. WraTtuebl ons npobupok.

15. CteknsHHas nanoyka.

16. dnakoHbl Ha 1 AnTp.

MaTep man nnsa nccnenosaHus.

MaTepVIa)'IOM Ona nccnenoBaHnsa CnyxnT CTa6I/IJ'II/I3I/IpOBaHHa9I KpPOBb.

Xopn onpenenexHus.

1. Xop paboTbl ¢ AenpoTenHn3aunei:

N n/n

PeakTtuBbl, MN

Mpoba

CtaHngpapt

KoHTposnb

oD

0,5 H pacTBop enkoro HaTpa

LlenbHas kpoBb

CtaHbapTHbI pacTBop rnoko3bl 5 MM/n
AductunnnposaHHas soga

10%-HbliA pacTBOpP CEPHOKMCIIONo LMHKa

0,5
0,5
1,0
0,5

0,5
0,5
1,0
0,5

0,5

1,5
0,5

2.

Mepen pobaBneHVEM CEPHOKMCNOro UMHKA Bce KOMNoHeHTbl N 1-4 TwaTtenbHO nepemewnBaloTca U
BblOEPKMBAOTCA NPpU KOMHaTHOM Temnepartype 15-30 MUHYT.

3. 3atem npunueatoT peakte N 5 1 TwatenbHO NepeMellBaioT COAEePXMMOe NPOBUPOK CTEKNSIHHOM Nanoykoin
Lo 06pa3oBaHnsA roMOreHHon cmecy n Yepe3 30 MUHYT LeHTpudpyrupytoT npyu 3000 06./MUH B TeyeHue 10 MUHYT.
CynepHaTaHT 0OJIXeH 6blTb MPO3payHbIM.

4. MNocTaHoBKa LBETHOI peakuuu:
N n/n PeakTnBbl B MN Mpoba Cranpapt | KoHTponb
1. |Pabouwnii pactBop 1,0 1,0 1,0
2. |be3benkoBblil cynepHaTaHT KPOBK 0,1 - -
3. |CynepHaTaHT cTaHOapTHOro p-pa roKo3bl - 0,1 -
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4. |CynepHaTaHT KOHTPONS - - 0,1

5. Copepxumoe npoburpok nepeMewnsaroT n MHKydbupytot 30 MUHYT (ToyHo!) npu 37°C, nocne yero cpasy xe
onpeaenstoT ONTUYECKYIO NNIOTHOCTL NPOTMB pacTBopa KOHTPOS (cpaBHeHMs) npy 490 HM B 1 CM KIOBETE.

PacueTbl pesynbTaTos.

Conepxanue rnioko3dbl (X) B MMonb/n B npobax paccymTbiBaloT No hopmyne:

E
Kimmm) = =L x5

CT
roe:
K - KOHUEeHTpauus rnokKko3bl B KPOBU;

E_ - SKCTMHKLMS OMbITHOW Npobbl;
E.p - OKCTUHKLMNA cTaHpapTa.

MpumeyaHus.

1. TMocTaHOBY UBETHOW peakuMu MpPoBOAST [oOaBleHWEM CynepHataHTa K YXe OTMepeHHoMy pabouemy
pacTBopy, Nporpetomy B TeyeHune 5 muHyT npun 37°C.

2. LiBeTHyto peakuuio CTaBsT cepumsiMmn no 5-7 Npob ¢ MHTepPBasioM MEX Y CepUsSiIMUA 5 MUHYT.
3. B nepByto o4epenb CTABAT peakumio C PacTBOPOM - KOHTPO/Ib (CPaBHEHNE).

4. MpaBMNbHOCTb NPUIrOTOBEHUS PACTBOPOB €4KOr0o HaTpa U CePHOKMCNOro LMHKA NPOBEPSAIOT TUTPOBAHUEM MO
doeHongTanenHy. Heitpannsauusi 4OMXHa NPOUCXoanTb 06beM B 06 beM.

5. B cny4ae HeBO3MOXHOCTU O0CTaBMTb KpoBb B nabopatopuio He nosgHee 1 yaca ¢ MOMeHTa B3siTUS ee
oUKCUpyloT Ha MecTe nobasneHuem 0,5 mn kposu k 0,5 Mn egkoro HaTpa.

3HAYEHWE: OnpegneneHne rnioko3bl B MnasMe WM CbIBOPOTKE KPOBW NMO3BONSIET NONYYNTb NpenactaBnieHne ob
YPOBHE 3HepreTmnyeckoro Metabonmama y c.-X. XMBOTHbIX. OnpeneneHne rioKo3bl BaXHO ONS OMarHOCTUKN KeTo3a
JOVHBbIX KOPOB U OBLIEMATOK, a TakXe runorivmKkeMmm nopocarT.

"'vnor nnkemusi BCTpeyaeTcsl Npu KeTo3e, BTOPUYHO 0CTE0ANCTPOMMM, MOCNepoa0BOM napese, Npu HeJocTaTke
MVIKpOSJ'IeMeHTOB, aumnaoose, rmnokKnHe3nnm, TOKCUYeCKoM nopaermm neyeHun. l-|aCTO OHa 4dBNndeTcda cneacrteBuem
HeJocTatka B KOpMax Jlerko YCBOSIEMbIX YrneBoloB, OCOBEHHO MPWU BbICOKOKOHLEHTPATHOM TUMe KOpMeHUs,
npeobnafaHuy B paunoHe KUCTbIX KOPMOB.

AJ'II/IMeHTapHaﬂ FI/II'IepFl'IVIKeMI/IH Haémo,uaeTcg ﬂpl/l CKapMJ'II/IBaHI/II/I CKOTy 60ﬂbLIJI/IX KONMnM4ecTB CaxapI/ICTbIX
KOPMOB (CBeK/bl, Matoku), a TakXe Mpu CUIbHOM CTpecce, BO3OYXOEHWWU, BbLICOKOW TemnepaType, CaxapHOoM
onabere.

7. ONPEOENEHUE COOEPXAHUA I'II/IPOBVIHOFPAJJ,HOI?I KUCNOTbl B KPOBU

MpvHuUMn MeTona. MupoBMHOrpagHas kucnoTa ¢ 2,4-OMHUTPOEHNNTUAPA3MHOM B LWENOoYHON cpene obpasyeT
OKpalleHHble rmapasoHbl, MHTEHCMBHOCTb OKPACKM NPOMnopLMOHanbHa coaepXXaHuo nupysarTa.

PeakTusbl.
1. 0,5 H pacTBOp enkoro Hatpa (20 r eakoro HatTpa pacTsopuTb B 1 1 AUCTUANNPOBAHHON BOAbI).

2. 10%-HbliAi PacTBOP CEPHOKUCNOro umMHKa (96 I CEpHOKMCNOro LMHKa pacTBopsoT B 1 1 ANCTUNIMPOBAHHOM
BOObI).
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3. 0,15%-HbIn pacTBOp 2,4-guHUTpodeHnnrngpasuda (150 Mr 2,4-guHnTpodeHnnrugpasnHa pacTsopsioT npu
HarpesaHun B 10 M1 KOHUEHTPUPOBAHHOW CONISIHOM KUCNOThI, 4OBOAAT ANCTUNNNPOBaHHOM Bogon oo 100 mn).

4. 15%-HbIn pacTBoOp eakoro Hatpa (15 r egkoro HaTpa pacTeopsAOT B 85 M AMCTUNNMPOBAHHOR BOAbI).

5.

KoHueHTpupoBaHHas consiHas kucnorta.

6. CtaHpapTHbii pactBop nupyeata Na (47,3 Mr nupyBata HaTpusi pacTBOPSIOT B MepHoin konbe Ha 1 n
avncTunnMposaHHon Bogon. Pactsop comepxut 250 MKM nupoBuHOrpanHow KucnoTbl. PacTBop UCnonb3yoT Ans
MOCTPOEHNS KannbpoBOYHOW KPUBOA ANS KaXAOW HOBOW NapTuv peakTVBOB, B kayecTBe paboyero ctaHLapTHOro
pacTtBopa Kaxnon cepun onpenenieHnin NpUMEHAT PacTBop C COoOepXaHuem nuposuHorpadHon kucnotbl 100
MKM/n).

O6opynoBaHve 1 annaparypa.

—

8.

9.

10.

11

12.

13.

14.

. CnekTpogootomeTp.

. UeHTtpudpyra.

. XonogunbHuk 6biTosoi no FOCT 16317.

. Becbl aHanutunueckme no FOCT 24104-2001.

. CekyHnomep.

. XMunueckme npobupkn TOHKOCTEHHbIE Ha 10 MA ANst LeHTpUdyru.

. Mpobupkn ® noprHckoro.

WTaTnebl Ans Npobmpok.

MepHble konbel Ha 100, 1000 mn no MOCT 1770.
MepHble unnuHapsl Ha 100, 500 mn no TOCT 1770.
. ®nakoHbl Ha 50, 100, 250, 500, 1000 mn.
CreknsiHHas nanoyka.

Bymara dpunbtpoBanbHas no FOCT 12026.

MNunetkn Ha 1000, 500, 250, 100, 50 MKN N HAKOHEYHUKWN K HUM.

MaTep man nnsa nccnenosaHus.

MaTepI/Ia)'IOM Ona nccnenoBaHmsa CnyXxXunT LenbHas KpoBb.

Xon onpeneneHus.

1. Xop paboTbl ¢ AenpoTenHn3aumnei:

N n/n PeakTuBbl, Mn Mpoba Cranpapt | KoHTponb
1. 0,5 H pacTBop enkoro HaTpa 0,5 0,5 0,5
2. LlenbHas kpoBb 0,5 - -
3. |CranpapTHbii pacteop nupysata Na 100 mkM/n - 0,5 -
4, AductnnnnposaHHas sBoaa 1,0 1,0 1,5
5. 10%-HblA pacTBOP CEPHOKUCOro LMHKa 0,5 0,5 0,5

2. lMepen mnobaBneHWeM CEPHOKMUCNOrNO LMHKA BCE KOMMOHEHTbI

BblAEPXMBAKOT NPU KOMHATHOW Temnepatype 15-30 MUHYT.

N 1-4 TwaTtenbHO nepeMewnsanT Wu
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3. 3atem npunueatoT peaktve N 5 1 TwatenbHO NEPEMELLMBAIOT COAEPXKMMOE NPOBUPOK CTEKNSHHON Nanoykoi
1o obpa3oBaHns roMoreHHon cmecu 1 Yyepes 30 MUHYT ueHTpudpyrupytoT npyu 3000 06./MUH B TeyeHue 10 MUHYT.
CynepHaTtaHT JONXEH OblTb NPO3PaYHbIM.

4. lNocTaHoBKa LBETHOW peakuuu:

N n/n PeakTusbl, Mn Mpoba Crtanpapt | KoHTponb
1. |BesbenkoBbiii cynepHaTaHT KPOBU 0,5 - -
2. | OuctmnnvposaHHas Boja - - 0,5
3. |Cranpapt nupysata 100 mkM/n - 0,5 -
4. 2,4-OMHNTPOEeHNNrMapasvH 0,1 0,1 0,1
5. lMepemellnBaloT 1 BbIAEPXUBAIOT NPU KOMHAaTHOW Temnepatype 20 MUHYT
6. 15%-HbIA pacTBOp €4K0ro HaTpa | 0,25 0,25 0,25

Yepes 5 muHyT choTomeTpupytoT npm 530 HM NPOTMB KOHTPONSA B 1 CM KioBETE.
Pacuet peaynbTaTtos.

MpownssoasaT no coopmyne:

E
Cop = —= %100 (MKM/n),

CT

roe:
C',n - KOHLIEHTPALMS OMnbITHOW Npobbi;

E_ ;- 9KCTMHKLMS OMNbITHOW Npo0b;
E_,. - 9KCTUHKUMNS CTaHaapTHON nNpobbl.
[MpumeyvaHue.

Insa onpeneneHns nNMPOBMHOrPaaHOM KUCNOThI B KPOBU UCMOMb3YIOT TOT Xe 6e36eKoBbIi cynepHaTtaHT, 4To K
Ona onpeneneHns rnokKo3bl.

3HAYEHUWE. CopepxaHne nNUPOBUMHOIrPALHOW KUCMOThl MOBbIWAETCA npu 3aboneBaHWM nedYeHun (no3nHss
cTagms), TAXENON cepoeyHOn HeJOCTaTOYHOCTH, YPEMUMUN, OTPABNEHUN TAXENBIMW METaNNaMKU, caxapHoMm auabete,
runosmTammnHose B1, keTo3e u Opyrvx HapylweHnsx yrnesoaHoro obmeHa.

8. ONPEOENEHUNE COOEP>XAHUSA MOJTIOYHON KNCNOTbI B KPOBU

MpuHumn MeToAa.

M3 MONOYHOW KMCNOTLI B MPUCYTCTBUM CEPHON U (POCCPOPHOA KMCNOT M coneil Meon obpasyetcs YKCYCHbIi
anbaern, KoTopbli, pearmpys ¢ napaokCuangeHnnom, gaeT NnpoayKTbl, OKpaleHHble B puoneTtosbii LBeT. Peakuns
0YeHb YYBCTBUTENbHA, NO3TOMY HALO CTPOro BblAEepXMBATb BCE YCNOBUS BbINOMHEHUS UCCNEA0BaHMS.

PeakTusbl.

1. 0,5 H pacTBop eakoro HaTtpa (20 r e4Koro HaTpa pacTBopSAOT B 1 1 AUCTUANNPOBAHHOW BOAbI).

2. 10%-HbIA pacTBOP CEPHOKUCNOro UMHKa (96 I CepHOKMUCOro LMHKa pacTBopsoT B 1 1 AUCTUANMPOBAHHOM
BObI).

3. KoHUeHTprpoBaHHas cepHas kucnoTta (0T ee Ka4yecTBa 3aBUCUT BO3MOXHOCTb BbINONHEHUS aHaNn3a).
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4. MeLHO-0h0CHOpHbI peakTnB (CMecb M3 3 I MeoHOro Kynopoca v 9 Mn OpTOPOCHOPHON KUCNOThI, JONXEH
06pa3oBaTbCA rOMOreHHbI PACTBOP, HA YTO YXOANT HEKOTOPOE BPEMSI).

5. 1,5%-Hblin pacTBOp NapaokcuandeHuna s gumeTundopmammie (pactsopsitot 15 Mr napaokcmangenunna B 1
MN gumeTuncoopmammia).

6. 5 MMonb/n cTaHOapTHbIA pacTBOp MOMOYHON KucnoTbl (0,564 r naktarta HaTtpus pacTBopsloT B 1 N
OVNCTUNNMPOBAHHOW BOAbI).

O6opynoBaHve 1 annaparypa.

1

2.

8.

9.

10.

11.

12.

13.

. ®OTO3NEKTPOKONOPUMETP.

LleHTpudpyra.

. BonogHas 6aHs.

. XonoounbHuk 6biTosoi no FOCT 16317.

. Becbl aHanutunueckme no FOCT 24104-2001.
. Mpobvpkn d noprHckoro.

. CekyHnomep.

XrMuyeckme npobrpkn TOHKOCTEHHbIe Ha 10 MA AN LEHTPUYT.

Konbbl MepHble Ha 500, 1000 mn no FOCT 1770.

MepHble unnuHapsl Ha 10, 100 mn no TOCT 1770.
YHununetkun Ha 50, 100, 500, 1000 MK 1 HAKOHEYHMKWN K HUM.
® nakoHbl Ha 1 n, 10 mn, 50, 500 mn.

Bymara dpunbtposanbHas no FOCT 12026.

MaTep man nnsa nccnenosaHus.

MaTepVIa)'IOM Ona nccnenoBaHmsa CnyXxXunT UenbHas KpoBb.

Xon onpenenexHus.

1.

Xona ornpeneneHns ¢ genpoTenHusaumen:

N n/n PeakTumBbl, Mn Mpoba Cranpapt | KoHTponb
1. |0,5H pacTBOp eOKoro Hatpa 0,5 0,5 0,5
2. |UenbHas kpoBb 0,5 - -
3. |CranmapTHbIli pacTBOP MOIOYHOM KMCNOThl 5 MM/n - 0,5 -
4. AductunnnposaHHas sBoaa 1,0 1,0 1,5
5. 10%-HblA pacTBOpP CEPHOKUCIIOro LMHKa 0,5 0,5 0,5

2. lMepen pnobaBneHWeM CEPHOKMUCNONO UMHKA BCE KOMMOHEHTbI

BblAEPXKMBAIOT NMPW KOMHATHOW Temnepatype B TedeHne 15-30 MUHyT.

N 1-4 TwaTtenbHO nepeMewnsanT Wu

3. 3atem npunueatoT pacTeop N 5 1 TwartenbHO NepeMellBaloT CoAepPXMMOe NPOBUPOK CTEKNSIHHOM Nanoykoin
Lo 06pa3oBaHnsA roMoreHHon cmecu 1 Yepe3 30 MUHYT LeHTpudpyrupytoT npyu 3000 06./MUH B TedeHue 10 MUHYT.
CynepHaTaHT 0OJIXeH 6blTb MPO3payHbIM.

4.

MocTaHoBKa LBETHON peakuun:
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N n/n PeakTuBbl, Mn Mpoba Cranpapt | KoHTponb

1. |BesbenkoBblli cynepHaTaHT KPOBU 0,05 - -

2. | OuctmnnvposaHHas Boga - - 0,05

3. CtaHbapTHbI pacTBOP MOMIOYHOW KUCNOTbI - 0,05 -

4. MenHo-poCcOopHbLIVi peakTms 0,05 0,05 0,05

5. |CepHag kucnota 2,5 2,5 2,5

5. DHEpPruyHo BCTPAXMBAIOT U Yepe3 3 MUHYTbl CTABAT HA 3 MUHYThI B KUMSLWYO BOASHYIO HaHio, 3aTeM 3 MUHYThI
oxnaxgatoT B neasHon soge. JobasnsioT 1 kanno pacTeopa napaokcuandgpeHuna B aumetundopmammuie, ata Kans
LOMXHa cpasy nonacTb B LUEHTP MNpobOMPKWU; BCTPAXMBAKOT U OCTaBNSAOT CTOSATb 10 MMHYT MpU KOMHATHOW
Temnepatype. [llocne aToro HarpeealT Ha Kunswein BonsHon OaHe 90 cekyHH, oOxfnaxpalT B BOAE MU
POTOMETPUPYIOT B KloBETax 06 beMOM 2,5 MN Npu ANMHE BONMHbI 565 HM NPOTMB KOHTPONS.

PacyeT pesynbTaTos.

KOHLEHTpaumio MONOYHOM KMCNOThI PaccyMThIBAKOT MO hopMyne:

x=Zon 5 (M),
£

CT
roe:
¥ - KOHUEHTpaums onbiTHOW Npobbl;

E, - 9KCTVHKLMS OMbITHOM Npobbl;
E,, - 9KCTUHKUMS CTaHAapTHOW Npobbl;

5 MM/n - KOHLEHTpaums cTaHaapTHOWR NPoobbI.
[MpumeyaHus.

1. Onga onpeneneHns MONoYHOM KMCNOThl B KPOBU UCMONb3YIOT TOT Xe 6e36€enKoBbIi cynepHataHT KpOoBWU, 4TO U
Ona onpeneneHns rinokKo3bl.

2. CTaHOapTHBbI pacTBOP MOJIOYHOW KUCNOThI FOTOBST HEMOCPEACTBEHHO Nepe NPOBEeAEHNEM aHanmaa.

3. KauectBo cepHOil KMCNOTbl MpU TMOCTAHOBKE peakuuMn UMeeT pelawolee 3HayeHue. [oaTomy peakTuB
noabupatoT 3apaHee, UCMbITbiBast Pas3/ivyHble NapTUM peakTuea Ans NonyYyeHns MakcrmManbHo okpacku pacTeopa.

3HAYEHWME. CogepxaHne MOSIOYHOM KMCNOThl B KPOBY MNOBbIWAETCS Npy aumnose pybua, noegaHun 60nbworo
KONM4YecTBa CBEK/Ibl, 3€IEHON MaCChl KYKYpPY3bl MO/IOYHO-BOCKOBOW CNENOCTW, 3€PHOBbIX 3/1aK0B, COAEPXalnX MHOIO
kpaxmana. 'mnepnaktatemms BcTpedyaetcs npu MuornobuHypun, omabete, aHOOreHHO ocTeoamcTpoun 6bi4KoB
NPV UHTEHCVBHOM VX Bbipaly/BaHUM U 0TKOPME, Korga 601e3Hb CONPOBOXAaeTCs aunno3om pybua u BcacblBaHUEM B
KpoBb 6ONbWOro KOAMYECTBA MOMOYHON KWUCNOTbI, a TakXe MpU FUMOKCUAX pasfiMYHOro MPOUCXOXAEHWs, Korna
MOHMXaeTcs COAEPXaHne roKo3bl B KPOBY U NpeobnaaaeT aHaspoObHbI rMUKONns.

9. ONPEOENEHUE COOEPXAHUSA OBLULNX NUNMNAO0B B CbIBOPOTKE KPOBU
MpuHumMn meTtoda. MpoaykThl pacnaga NMNMOOB MOCAEe FMOPONN3a CbIBOPOTKM CEPHOI KUCNOTO obpasytoT ¢
CynbgopocdoBaHNIMHOBbIM PEaKTUBOM OKpalleHHOEe COeAUHEeHMe, WHTEHCUBHOCTb OKpacku nponopuuvoHanbHa
coaepXaHuto obWwmx NMNMaoos.

PeakTuBbl.

1. CepHas kncnoTa KoHUeHTpupoBaHHas 98%-Has, no Casanio.
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2.

3.

®docdopHas kucnota (opTo) 85%-Has.

Habop "Obwme nunuabl".

4. BogHblii pacTBop BaHunuHa. 0,914 r BaHWMHA PacTBOPSIOT NPV HarpeBaHnn Ha BoAsiHON 6aHe B HEGONbLIOM
KonunyecTBe BOAbI, OXNaxjawT, AoBoasaT o6bem no 100 mn. PacTBop ctabuneH npu XpaHeHUn B CKNSHKE TEMHOrO
CTek/ia Npu KOMHaTHOW TeMmneparype.

5. ®docosaHnnnHoBas cMecb. [OTOBAT nyTem cMmewmBaHWs 367 M KOHLEHTPMPOBAHHOW OPTOOCHOPHOIA
kmcnotbl 1 100 Mn BogHOro pacteopa BaHunuHa. Cogepxanve H- FO, B peakTuee coctasnseT 11,5 MM/n, BaHunmHa -

10 MM/n.

6.

XnopoopM X.4. Nnu 4.4.a.

7. OTanoHHbIA pacTBOp NMNUAOB C coaepxaHmem 4 r/n: 400 Mr TpronenHa KoNMYeCTBEHHO NEPEHOCHAT B MEPHYIO
konby Ha 100 Mn 1 goBOOAT [O METKM xnopodhopmoM. CTaHOAPTHbIA pacTeop (8 r/n) pasBoasT XNOPOHOPMOM B 2

pasa.

8.

9.

CnupT 3TUNOBLIN (pekTudpukat) abContoTHbIN.

CnnpT METUNOBBIA.

O6opynoBaHve 1 annapartypa

1.

2.

8.

9.

dOTO3NEKTPOKONOPUMETP.

BongHas 6aHs.

. Becbl aHanutuyeckne no FOCT 24104-2001.

. CekyHnomep.

. Konbbl mepHble Ha 100 mn no FOCT 1770.

. UunuHapel mepHble Ha 250, 500 mn no FOCT 1770.

. YHnnunetkn Ha 50, 100 MKN 1 HAKOHEYHUKWN K HUM.

BropeTtkun 25-50 mn ¢ ueHon nenenuns 0,05-0,1 mn no FOCT 29251-91.

® nakoHbl TeMHoro ctekna Ha 100 n 500 mn.

10. Mpobupkun d noprHcKoro.

11. WraTtue ans npobupok.

12. Bymara counbTpoBansHas no FOCT 12026.

13. XonoannbHuk bbitosor no FOCT 16317.

MaTep man nna nccnenosaHus.

MaTepI/Ia)'IOM Ona nccnenoBaHmsa CnyXxXnt Heremon3mpoBaHHas CbiIBOPOTKaA KPOBU.

Xon onpenenexHus.

N n/n | PeakTuBbl, Mn Mpoba Cranpapt | KoHTponb
"MAponn3 CbiIBOPOTKMU:

1. |CbiBOpoTKa 0,05 - -

2. |CraHnoapTHbIli pacTBop - 0,05 -
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3. |Bopa auctnnnnpoBaHHas - - 0,05

4. |[CepHas kncnota 1,0 1,0 1,0
MepemelwnBaloT, KUNATAT HA BOASHON 6aHe 15 MUHYT, HEMELNEHHO OXNaxaaT
MocTaHoBKa LBETHOW peakLumu:
5. |Fmaponusat 0,1 0,1 0,1
6. |®PoccosaHunmHoBas cMecb 2,5 2,5 2,5

CynbdodoCOBAHNINHOBYIO CMECb OTMEPSIIOT B MPOBMPKM C yXe BHECEHHbIM TMAPONIM3aToM O6opeTKoi,
nepemewwmnsaoT 1 Yyepesd 40-50 MUHYT onpenenaioT ONTUYECKYo NIOTHOCTb NPOTUB KOHTPONSA B KIOBETaX C TOMWNHOMN
cnost 5 MM npu anuHe BonHbl 510-550 HM (3eneHbi cBeTOPUNbLTP).

Pacuet peaynbTatos.

MpownssoasaT no coopmyne:

E
O = =2 %40 1/n,
CT

roe:
.- KOHLEHTpaums obwmx nMnnooB onbiTHON Npobbl;

E, - 9KCTVHKLMS OMbITHOM Npobbl;
E,. - 9KCTUHKUMS CTaHAAPTHOM Npoobbi.

3HAYEHUVE. T[wnepnunuoemus Habnojaetcs npu caxapHom nvabete, runoTupeose, HEgPOTUYECKOM
CYHIpOME.

CHuxeHue obwmx nunuaoB HabNAT NPU XenTyxe, TSXenblx 3aboneBaHUsix nevyeHn, NMMGorpaHynemMaTose,
LNNTENbHOM FONoAaHUW, NPU HEMONHOLEHHOM KOPMNeHUU, 0cobeHHO BeNKOBO-BUTAMUHHOW HELOCTATOYHOCTM, MPW
nmcbanaHce aMMHOKMCNOT B paLMoHe, afMMeHTapHOM AUCTPOtUN, aHEMUN.

10. ONPEOENEHVE COOEP>XAHUSA OBLUEIO XOJNIECTEPUHA B CbIBOPOTKE KPOBU

MprHUMN MeToaa. XonecTepon B NMPUCYTCTBUWN YKCYCHOrO aHrnapuna n CMecu yKCyCHOW 1 CEepHOW KUCNOT paet
3e/leHoe OKpalvBaHUe, MHTEHCUBHOCTb OKPACKM MpOMopLMOHanbHa KOHLEHTPauMU XOnecTepuHa B CbIBOPOTKE
KpOBMU.

PeakTuBbl.

1. PeakTtmB JlnbepmaHa-bypxaparta npeactasnsietr coboit cMecb 1 4acTu nefdsiHol YKCYCHOW KUCNOThl, 5 yacTei
YKCYCHOro aHrugpuaa n 1 4acTu KOHLEHTPMPOBAHHOW CepHOi kncnothl, no Casanto. MNpn npurotoBneHun peaktmea
Konby NMOCTOSIHHO OXNaXAalT U CEPHYIO KACNOTY NpubaBnsoT O4eHb MEANEHHO. PeakTuB XpaHAT B XONOAUNbHUKE B
nocyne n3 TEMHOro ctekna.

2. CtaHpapTHbI pacTBop xonectepuHa (4,7 MM/n). Ha ananntnyeckmx secax otsewmnsaot 180 Mr xonectepuHa,
HaBEeCKy pacTBOPSAOT B 2 M XNOPOPOpMa, KOMMYECTBEHHO MEPEHOCAT B MepHyto konby Ha 10 mMn v goBomOAT nO
MeTKM abCcontoTHbIM CNMPTOM. PacTBOp XpaHAT B CKISIHKE M3 TEMHOro cTekfia B xonoaunbHuke. 1 Mn pacteopa
cooepxuTt 1,8 Mr xonectepnHa. PactBop HECTOMKWIA.

3. ABCONOTHBIA 3TUNOBLIA CNUPT.

4. XnopoopM X.4. unm ans Hapkosa.

O6opynoBaHue 1 annapartypa.

1. ®0oTO3NEKTPOKONOPUMETP NtOBOI MapKK.
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2. AHannTtunyeckue Becbl no FOCT 24104-2001.

3. XonoaunbHuk 6biToBoin no FOCT 16317.

N

. CekyHnoomep.

»

. Mpobupkn ® nopuHckoro.

~

. MepHbie umnnHapsl Ha 10, 100 ma no FTOCT 1770.

8. YHununetkun Ha 100, 250, 1000 MmN 1 HAKOHEYHUKW K HUM.

9. MepHas konba Ha 10 mn no FOCT 1770.

10. ®nakoHbl M3 TeMHOro ctekna Ha 10, 100 mn.

Matepuan ons nccnenosaHums.

MaTepuanom ons uccnenoBaHnst CNyXXUT HEreMONN3NPOBaHHAs CbIBOPOTKA KPOBU.

Xopn onpeneneHus.

K 2,5 mn peaktua JlnbepmaHa-bypxapata ocTopoxHo pobaensioT 0,1 M cbiBOPOTKM KpoBu. [pobupky
SHEPrnyYHO BCTPSAXMBAIOT. VMIHKyOMpYoT Npy KOMHATHOM TemnepaTtype 20 MuHyT. OnpenenstoT ONTUYECKYHO NNOTHOCTb
OMbITHOTrO pacTBopa NPOTUB KOHTPOJIbHOro Ha ®3Ke B ktoBeTax 06beMoM 2,5 MN1 (WMPWHA CNost 5 MM) MpU KPacHOM
ceetocpunbTpe (630-690 HM).

PacuyeTt pesynbTaTtos.

CopepxaHue xonecTepuHa onpenensioT no kKanubpoBoyHOMY rpadouky. Ilns mocTpoeHust KanubpoBOYHOro
rpacpvka 6epyT pan cTaHOapTHbLIX Pa3BeneHWA:

N n/n CtaHpapTHbI pacTeBop PeakTne JlnbepmaHa-bypxaparta, |KoHueHTpaums xonectepuHa, MM/n
XonectepuHa, mn MN
1. 0,05 2,05 2,322
2. 0,10 2,00 4,644
3. 0,15 1,95 6, 966
4. 0,20 1,90 9,288

3HAYEHUE. CopepxaHue xonectepuHa B CbiIBOPOTKE KPOBM MOBblwaeTcss npu 3abonesaHuy neyveHwu,
rNoMepynoHepUTE, XPOHNYECKON NOYEYHOM HELOCTATOYHOCTM, TMNOTUPEOD3e, bepeMeHHOCTU, AnabeTe; CHUXaeTcs
- NpyY TMNOMPOTEMHEMMUU, UUPPO3e MeYeHW, HefOCTaTOYHOM MUTaHUW, aHEMUW, MHEBMOHWMW, THAXENbIX OCTPbIX
3aboneBaHmsIX.

11. ONPEOEJNIEHUE OBLLEMO KOJIMYECTBA KETOHOBDIX TEJ1 B KPOBU

MpuHuun metopa. lNMon OenACTBUMEM CEPHOW KUCNOTbl KETOHOBblIE Tena pacnagatTcs Ao aueTtoHa. [locnenHwii
coelMHseTCs C iomom, obpa3ys KOMMiekcHoe coenuHeHwe. [lpu nomowm runocynbcputa CBODOLHbIA iAog,
OTTMTPOBBLIBAIOT U MO PA3HOCTU MEXAY KOHTPOJ/IEM U OMbITOM ONPeaensoT CBA3aHHbIl NOoA.

PeakTuBbl.

1. BuxpomatHas cMecb - 5 r ABYXpOMOBOKUC/IOrO Kanus TwartenbHo cMewmsaioT ¢ 50 MN KOHLEHTPUPOBaHHON
CepHom KncnoTbl 1 250 MN BUCTUANMPOBAHHOW BOLbI.

2. 20%-Hblin pacTBOpP CEPHOM KNCNOTHI.
3. 10%-HbIlA pacTBOp €4K0ro HaTpa.

4. 0,01 H pacTBOp noaa (rotoBUTCA Nepen aHannaom n3 0,1 H pacTeopa, NPUroTOBNEHHOIO N3 orKcaHana).
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5. 0,01 H pacTBop runocynbputa (rotoBUTCA nNepen aHanu3om u3 0,1 H pacTeBopa, MPUroTOBMIEHHONO U3
dovkcaHana).

6. 1%-Hblii pacTBOp Kpaxmana (CHaYana pacTBOPSAT kpaxman B HeboNbWoM KONMYECTBE XOJIOAHOWA
ONCTUNNMPOBAHHOM BOAbl, @ 3aTEM AOMBAIOT OCTaNIbHOE KOIMYECTBO 1 AOBOAAT A0 KUMNEHMS).

7. 0,3 H pacTBOp eOkoro Harpa.

8. 5%-Hbll1 pacTBOP CEPHOKUCNOro LMHKA.

ObopynoBaHue 1 annapaTypa.

1. MNpwbop ons onpefeneHns KETOHOBbIX TEN.

2. Onektponnutkm no FOCT 14919-83.

3. MukpobtopeTtkm Ha 2 u 5 Mn.

4. CTeKNSHHbIE NAnoyKM.

5. CtakaHumkm xummnyeckme Ha 75 n 100 mn no FOCT 25336-82.

Matepuan ons nccnenosaHus.

MaTepuanom cnyxmT 6e36enKoBbIi PunbTpaT KPOBMU.

Xopn onpenenexHus.

1. ToToBaT 6e3benkoBbili omnbTpat kpoBu no metomny Comopxu. K 5 Mn renapvHU3MPOBAHHON KpPOBM
nobaenaoT 25 mMn guctunnupoBaHHol Boabl, 10 mMn 0,3 H pacTBopa enkoro HaTtpa n 10 mMn 5%-Horo pacTtBopa
CEPHOKMCNOro UMHKa. MNepemewnBatoT CTEKNSAHHOM Nanoykoi n yeped 30 MUHYT LeHTpudpyrupytoT npu 3000 06./MuH

B TeyeHne 15 MUHyT.

2. B npuemHbIi cTakaHumk HanmsatoT 20 Mn guctunnmposaHHon sodbl, 2 M 0,01 H pacTteopa noga, 2 mn 10%-
HOro eIKOro HaTpa v CTaBsT Mo XONOAUNbHUK Npubopa, YTobbl KOHEL, ero Norpy3uncs B XnaKoCTb.

3. B neperoHHyto konby BHocaT 10 mn domnbtpata kposu, 15 mn BuxpomaTtHoit cmecm u 10-12 wmn
OUCTUNNMPOBaHHOM BOAbl, rae BMecTe kunatat 20 MuHyT. lNMapannenbHO cTaBsAT KOHTPONb, Fae BMECTo dounbrpara

KpoBu BHOCAT 10 Mn AMCTUNNNPOBAHHON BOAbI.

4. Konby oxnaxnatooT, X0NOAUNbHUK CMbIBAIOT HEBONbWMM KONMYECTBOM ANCTUNNNPOBAHHON BOLbLI B NMPUEMHbIN
CTaKaH4uK.

5. MNpreMHbIA cTakaH4YMK CTaBAT B TEMHOE MecTO Ha 15-20 MuHYT, nocne yero BbICTPO NPUANBAIOT (MCMOMNb3Ys
nMNeTKy ¢ oTOUTBLIM KOHLOM) 2 MN1 20%-HOro pacTBopa CEPHOW KUCNOTbI (KMAKOCTb OKPAWMBAETCSA B XENThliA LBET),
nobaensoT 2-3 kannn 1%-Horo pactBopa kKpaxmana (CMecb npuobpeTtaeT cuHe-dYepHblit ueT) U TUTpytoT 0,01 H
pacTBOPOM runocynbdouTa 0o obecLBeynBaHus.

Pacuet peaynbTaTtos.

CopepxaHue obLWero KonMyecTBa KETOHOBBIX TeJl pacCYMThLIBAIOT MO oOpMye:

Kn=(A4-B)%0,25%0,01,
roe:

X - KONMYECTBO KETOHOBLIX TEN, I/N;

A- kKonunyecTso Mn 0,01 H pacTBopa runocynbguTa, nolweawee Ha cBs3biBaHMe cBOOOOHOro Moa B KOHTPO/bHOIA
npobe;
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B - konnyectso Mn 0,01 H pacTBopa runocynbuTa, 3aTpayeHHoe Ha CBSi3biBaHMe cBOHOOHOro Moda B OMbITHOW
npobe;

0,25 -1 mn 0,01 H pacTBopa nona ceasbiBaeT B AaHHbIX ycnosumax 0,25 Mr aueToHa.

3BHAYEHWE. lNoBbiweHne KEeTOHOBbIX TeN B KPOBMW (KETOHEMUS) Bbille 6 Mr% SBNSETCS OLHUM U3 OCHOBHbIX
NPU3HAaKOB MPEeaKIMHNYECKOA (DOPMbl KETO3a U HabnogaeTcs NPy BbICOKOKOHLEHTPATHOM TUME KOPMAEHUS, Npu
HeLoCTaTke CeHa M KOPHEMNJo4oB, a TakXe Mpu CKapM/MBaHWM KOPOBAM KWCHbIX HEA0BpOKayeCTBEHHbIX KOPMOB
(cunoca, ceHaxa, xoma, 6apabl), cogepxauwmx 60nbwoe KOMMYECTBO KUCNOTbI.

KeToHemuss MoxeT ObiTb M NpW HapyweHusix pybLOBOro nuweBapeHns BCNeACTBUE HOedpuumuta B KopMax
MUKPO3/IEMEHTOB, TUNOAMHAMMM, a TakXe MNpu TUNoMYHKUMA WMTOBWUAHOW Xeneabl, BCNeACTBUE YCUNEHHOro
pacrnana Xupos, 6e1K0oB 1 yrneBoAoB.

Mpn KNUHWYecKon dpopMe KeTo3a COoOepXaHWe KEeTOHOBbIX Ten B KPOBW 3HAYUTENbHO BO3pacTaeT W
yBE/NNYMBAETCA BblAENEHNEe WX C MOYOW U MonokoM (Bblwe 10 Mr%), 4To ynaBnMBaeTCs KayeCTBEHHOW npobol
INlecTpage.

12. ONPEOENEHUNE COLOEP>XAHUSA OBLLLEMO KANbL WS B CbIBOPOTKE KPOBM

MpwvHumn metona. Mypekcua npu pH 10,1 06pasyeT ¢ kanbuuem coeanHeHve po3oBoro ugeta. Mpu gobasneHuu
TpunoHa b nocnenHuii obpasyet ¢ kanbuuem 601ee NPOYHOE KOMMNEKCHOE COeaNHEHNe 1 Mypekcma ocBobox aaeTcs
C BOCCTaHoBNeHMEM B TOYKE SKBMBaANEHTHOCTU nNepBoOHa4YanbHOro C*)I/IOﬂeTOBOFO uBeTta.

PeakTuBsbl.

1. 0,005 H pacTBop AuHatpuesol conm SOTA (tpunoH B). 0,932 r BewecTsa pacTBOPSIOT B ANCTUNNNPOBAHHON
BOAE B MepHoi konbe Ha 1 n 1 0oBOAAT LO MeTkM, foBaBNSOT HECKOMbKO Kanenb xnopodopma niam Tonyona. 1 mn
Takoro pacteopa STA akBmBaneHTeH 0,1 Mr Kanbuus.

2. 1,8 H pacTBop egKoro HaTpa. 7,2 I BelecTBa pacTBOPSIOT B OAUCTUIIMPOBAHHON BoLe, MOcne oxnaXaeHns
obbeM gosoosaT oo 100 mn.

3. BoaHbi pacTBOp uHAukKaTopa Mypekcuaa (nypnypat aMmoHus), cogepxauwmin B 1 ma 1 Mr sBewectsa. [[0ToBAT
B O€Hb NPOBEAEHNS aHANM30B. XpaHAT B X0NoAUNbHUKE He Bonee 3 CyTok.

4. CtaHOapTHbIA pacTBOpP Yrnekncnoro kanbums. 2,495 r npeaBapuTesNibHO BbICYWEHHOMO A0 MOCTOSHHOrO Beca
npu Temnepatype 105-110°C yrnekucnoro kanbums nomeuaroT B konboyky Ha 150-200 mn, gobasnsioTt 20-25 mn
BOObl W KOHLUEHTPUPOBAHHOW CONSHON KWCNOTbl KannsaMu OO MOJSHOrO pacTBOPEHWS BelwecTBa. 3aTeM CMeCb
HarpeBalT OO0 KUMEHWs, MepeHocAaT B MepHylo konby Ha 1 n 1 nocne oxnaxaeHwus OOBOOST AMCTUNMPOBAHHOW
BOOOW 00 METKW. 1 N comepXuT 1 Mr kanbums.

5. YctaHoBneHue tutpa SOTA. 1 mn 0,005 H pacTtBopa SLTA akBmBaneHTeH 0,1 Mr kanbuus, cogepxalierocs B
0,1 Mn cTaHp@apTHOro pacTeopa yrnekucnoro kanbuus. bepyTt 0,1 Mn cTaHZapTHOrO pacTeopa Kanbums, obaenstoT
9,3 Mn BManCTUNNMPOBaHHOM Boabl, 0,4 Mn 1,8 H pacTBOpa e4KOro HaTpa, 2 Kannaum pacTeopa uHamkarTopa Mypekcuga
M TUTPYOT [0 nepexofja pPO30BOM OKpacku B OMONETOBYK (okpacka KOHTpons). [poBoost He MeHee 6
napannenbHblX ONpefeneHuin 1 BbIYMCASAIOT CpefHiow BennumHy pacteopa SOTA. Tutp SOTA paseH enuHuue,
heneHHol Ha konuyectso mn 0,005 H pacteopa SOTA, nowegwee Ha TuTpoeaHue 0,1 M cTaHOaPTHOro pacTtsopa
Yyrnekncnoro Kanbums.

O6opynoBaHue 1 annapartypa.

1. CtakaHuukn xummnyeckne no FOCT 25336-82.

2. Munetkn Ha 0,1, 1,0 1 2,0 mA.

3. Konbbl MepHble Ha 100, 200 1 1000 mn no FOCT 1770.

4. Konbbl KOHMYecKne 13 TepMoCToKoro ctekna Ha 150-200 mn.

5. Snektponnntka no NOCT 14919-83.
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6. MukpobtopeTtkn Ha 2,0 n 1,0 mn no FOCT 29251-91.
MaTepuan ans nccnenoBaHmsl.

MaTepuanom crnyXuT CblBOPOTKA KPOBW.

Xon onpepeneHus.

1. B KOHTPO/bHBIV CTakaH4uK BHOCST 9,4 Mn BMAONCTUNNMPOBaHHOM Boabl, 0,4 M1 1,8 H pacTBopa eKoro HaTpa u
2 kannu niamkartopa. Pacteop okpawusaeTcs B ONONETOBbIN LBET.

2. B onbITHbIA cTakaHymK BHOCAT 9 mMn BoAbl, 0,4 Mn 1,8 H pacTBopa egkoro Hatpa, 0,4 MA CbIBOPOTKK, 2 Kannu
unHaukaTopa. NossnsaeTca cBETNO-pO30Bas oKpacka.

3. OnbiTHyl0 npoby cTaBAT PSAOM C KOHTPONEM u TUTpytloT no kannsam 0,005 H pacTtBopom SOTA no
BOCCTaHOBNIEHNS LiBeTa nHamnkaropa (okpacka KOHTpons).

4. NHOnkatop BHOCAT B OMbITHble 006pasubl U CTaHAAPT HEnocpencTBEeHHO nepen TUTpoBaHueM. Yepes 5-6
onpeneneHnii CTaBaT HOBbI KOHTPO/Ib.

Pacuet peaynbTaTtos.
Pacuet npoBoautcsa no coopmyne:
Ca,mmin = (mx T % 25) % 0,250,

roe:

n- KONM4YecTBo MN pacteopa DTA, noweplwee Ha TUTPOBaHKE NPobbl;

T - TUTp pacTteopa SOTA;

25 - NOCTOSHHbIN KO3 PULIMEHT.

3HAYEHWE. KoHueHTpaumsa kanbuns B CbIBOPOTKE KPOBU XMBOTHbIX - BENINYUHA AOBOMbHO NOCTOSHHAsA. OgHako
cofepXxaHve ero B CbIBOPOTKE KPOBU BCE XE M3MEHSETCSH B 3aBUCUMOCTM OT YPOBHS MOCTYMIEHUS €ro C KopMamu 1
KJIMHNYECKOro COCTOSIHUS XUBOTHOTO.

CHuxeHVe colepXaHus Kanbums B KPOBMW (runokanbuveMus) HabniogalT npy AAMTENbHOM AeduunTe ero B
pauuoHe uan npw njaoxoM YCBOEHUWM MpU HejocTatke BuTamuHa [, npoTevHa, yrnesonoB U usbbiTke goocdpopa u
umMHka. Munokanbumemns 6HbiBaeT Npu TSXENbIX QOPMax OCTEOAUCTPOPUM, NACTOMWHON TeTaHuu, POAUIbHOM

napese.

MoBbIWeEHNe coAepXaHns KanbLmus B KPOBW (rMnepkanbumemmst) BCTpeyaeTcs penko, Hanpumep npu usbbiTke
ona B opraHuame, runep@yHKLMN Xenes, 0CTPOo KOCTHON AMCTpodum, runepsntammHose .

OnpepneneHne KanbLus B CbIBOPOTKE KPOBWM WMAW Mnnasme (nokasatenyM OAUHAKOBbI) HEOBXOOUMO Takxe Ans
XapakTepuCcTUKN POCEOPHO-KabLIMEBOr0 COOTHOLWEHNS.

13. ONPEOENEHUE COOEP>XXAHWNA HEOPTAHNYECKOIO ®OC®OPA B KPOBU N B CbIBOPOTKE KPOBU
MpuHumMn Mmetoma. Poccop B 6e3benkoBoM cyrnepHaTaHTe obpasyeT C BaHadaT-MonMbOAATHbIM PeakTUBOM
NIMMOHHO-XENTOE OKpawWunBaHWe, UHTEHCUBHOCTb KOTOPOro MporopuuoHanbHa codepXXaHuilo dhocgopa B KPOBM
(CbIBOPOTKE KPOBMW).
PeakTuBbl.

1. Habop peakTtuneos "docdop".

2. CtaHpapTHbll pacTBop dpocpopa 5 mMM/n. 0,68 r KH,PO,, NEPEeKpUCTaNIN30BaHHOrO M BbICYLWEHHOMO [0
NOCTOSIHHOMO BECa, pacTeopstoT B 1 1 BoAbl. [epen npuMeHeHem pa3sBoasaT Bogown B 2 pasa (2,5 mM/n).
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3. 10%-HbIn pacTBOp TpuxnopykcycHom knucnotbl. 100 r TXY pactsopstoT B 900 Mn BOAbI.

4. 2 mM/n pacTteop BaHagata ammoHus. 0,234 r saHagarta aMMoHUs pacTeopsaoT B 500 Mn BoAbl (Kmnswen) n
KMNATAT OO NOXENTEHUs pacTBopa, OxnaxgawT, 4oBoAsaT Ao 1 nuTpa.

5. 30 MM/n pacteBop monubnata ammonus. 5,88 r monubpatra ammoHus pacTBopsitoT B 500 mMn BoAbl Npw
Temnepatype 50°C, nocne oxnaxpaeHus nobasnsitor 100 M KOHLEHTPUPOBAHHOW CEPHON KMCNOTbI, OXNaxAaatoT,
JoBoasAT Bogon fo 1 nutpa.

6. BanapaTt-monubpatHbiii peakTuB. lNepen NpoBefeHWEM MCCNENOBaHUS CMEWMBAOT pacTBOpbl MonubpaTta v
BaHanaTa aMMOHUS B paBHbIX 06 bemax.

7. Knucnota cepHas KOHUEHTPUPOBaHHAS, KBanugumkauum X.4. nam y.a.a.
ObopynoBaHue 1 annapaTypa.

1. CnekTpodpoTOMETP.

2. UeHTtpudpyra.

3. XonoaunbHuk 6bitosoli no FOCT 16317.

4. Yunnunetkun Ha 200, 250, 500, 12000 MKN 1 HAKOHEYHUKUN K HUM.

5. Konbbl MepHble Ha 1000 mn no TOCT 1770.

6. Mpobupku P noprHCKOro.

7. Mpoburpkn LEHTPUXDYXKHbIE.

8. WraTtue ans npobupok.

9. Becbl aHanuTtuyeckume no FOCT 24104-2001.

10. ®nakoHbl Ha 500, 1000 mn.

11. MepHble umnuHgpsl Ha 25 n 50 mn no TOCT 1770.

12. CekyHOomep.

Matepuan ons uccnenoBaHms.

MaTepuanom ansi uccnenoBaHusi CNy>XmnT KPOBb U CbIBOPOTKA KpoBu He3 remonunsa.

Xon onpeneneHus.

N n/n | PeakTtuBbl, MN1 | Mpoba | CraHnapt | KoHTposnb
JdenpoTenHusaums:
1. KpoBb (CbiBOpOTKA) 0,2 - -
2. CraHnpapt - 0,2 -
3. Bona - - 0,2
4. 10%-HbI p-p TXY 1,0 1,0 1,0

MepemewnBaioT 1 Yepes 5 MUH. LeHTpudoyrmpyioT npy 3000 06./MUH. B TeyeHre 10 MUH.
MocTaHoBKa peakumu:
1. CynepHataHT 0,5 0,5 0,5
2. BaHapnaT-monmbaatHblii peakTus 0,5 0,5 0,5

MepeMelwnBalOT N 4Yepe3 2 yaca WM3MEPSAIT ONTUYECKYH MNOTHOCTb MPobbl U cTaHOapTHOM MpPobbl NPOTMB
KOHTpONS (pacTBop CpaBHEHNS) HA cnekTpodooToMeTpe Npu 3 =436 HM.
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PacueT pesynbTaTtos.

:ﬂxz,ﬁ’

CT

on

roe:
o - KOHUEHTpauua HeopraHMyeckoro goocgopa B KpoBu UM CbIBOPOTKE KPOBU B MM/n;

E_ - 9KCTVMHKLMS OMbITHON Npobbi;
E,, - 3KCTUHKUWS CTaHAapTHOW Npobbl.

3HAYEHWE. ConepxaHne HeopraHnyeckoro gooccopa B KPOBM MOBbLIWEHO MPK HEPPUTE, OCTPON ANCTPOOUM
rneyeHu, NoHocax, MeTabonmMyeckom auupose, TSXenon opMe MUOTIOBUHYPUN, aTOHUN NPeaXenynkoB, Nenkose,
rmnepdyHKUMN  WWNTOBMAOHON Xenesbl, rMNnoYHKUMN NapawmToBUOHbIX Xenes, BbICOKOKOHUEHTPATHOM Tune
KOPMJIEHMS, OCTPOI DOPME OCTEOANCTPOMMM, NMOBLILEHHOM NOCTyneHun ButammHa . CHuxeHne HabnojatoT npu
runepnapatmpeose, ocTeoMansauumn, NOYEeYHOM aumnose, rmnokanmeMun, rmnogpocdaTeMmyeckom paxuTe, geuumre
BuTamuHa [, aHemuun, gucnencun, poanabHOM napeae, XPOHUYECKOW hopMe 0CTeoaNCTPOHMM.
14. ONPELOENNIEHUE COOEPXAHNUA HEOPTAHNYECKOIO MArHUS B KPOBU

MpuHUMN MeToaa. MarHuiA ¢ TUTAHOBBIM XENTbIM B LWENOYHON cpene obpasyeT opaHXeBo-KpacHOe coednHeHme,
WHTEHCUBHOCTb OKPAaCKM KOTOPOro NponopLmnoHasibHa ero KOHLUEHTpauuu.

PeakTuBbl.

1. 20%-HblIli pacTBOpP TPUXNOPYKCYCHOW kucnotol. Bepyt 20 r TXY un pacteopsioT B 80 Mn AMCTUNNNPOBAHHOM
BOAbI.

2. 0,01%-HbliA pacTBOp MonMBMHWMAOBOro cnvpTa. PacTteopsitor 100 Mr B 1 n BMANCTMANMPOBAHHOW BOAbI Npwu
nogorpesaHnn. PeakTus CTOEK.

3. 0,1%-HbIlh pacTBOp TUTAHOBOrO XeNToro. PeakTuB rotoBMTCS B A€Hb aHann3a Ha buanCcTUNNMPOBAHHOW BOAE.

4. 2 H pacTBop eakoro HaTtpa. PacTtBopsitoT 80 r BewecTsa B 1 1 6UANCTUNNNPOBAHHOK BOAbI.

5. CtaHmapTHbIi pactBop MarHusa. 0,168 © npokaneHHOW OKUCKM MarHus pacTBOPSIOT cHavana B 2,5 Mn
KOHLEHTPUPOBAHHOI COMSIHOM KMUCNOThl U JOBOAST BUANCTUNNNPOBAHHONM BOLOW B MepHoi konbe no 100 mn. B 1 mn
pacteopa cogepxutcs 1 Mr marHusa. ns nocTpoeHus KannbpoBOYHOW KPWBOA roToBAT pabouuii pacteop. U3
OCHOBHOr0 cTaHhapTHOro pacTeopa 6epyT 1 Mn 1 noBoasT B MepHoi konbe oo 100 mn 6GuANCTUNNNPOBAHHOK BOAOM.
B 1 Mn paboyero pacTteopa cogepxutcsa 0,01 Mr MarHus.

O6opynoBaHue 1 annaparypa.

1. POTO3NEKTPOKONOPUMETP.

2. UeHTpudpyra.

3. Mpoburpku LEHTPUYXKHBIE.

4. CtakaH4mkn xummyeckne Ha 50 mn no NOCT 25336-82.

5. Konbbl MepHble Ha 100 1 1000 mn no FOCT 1770.

6. CTeKnsHHbIe NanoYkun. MaTepman Ona nccnegosaHus.

MaTepuanom ons vccnenoBaHUs CnyXut 6e36enkoBblii ounbTpaT KPOBU, MOMYYEHHbIA NyTEM CMEWUBAHUS U
nocnenyowero LeHTpuyrnpoBaHusi renapuHU3npoBaHHon kposu 1 20%-Horo pacteopa TXY B paBHbix 06bemax.
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Xon onpenenexHns.

1. BHocaT B cTakaHuuk 0,5 mn 6esbenkosoro cunbTpata kposu, gobasnsiot 1 mn 0,01%-Horo pacTteopa
TUTaHoBoro xentoro, 1 Mmn 0,01%-Horo pacTeopa NOANBMHUIOBOrO cnupTa, 15,5 Mn BUONCTUNNMPOBAHHOWK BOAbI U 2
MJ1 2 H pacTBopa eaKoro HaTpa.

2. TwaTtenbHO nepeMewunBardT CTEKNSHHON nanoykon m yepes 6-10 MUHYT (POTOMETPUPYIOT MNpU 3eNEeHOM
cBeTouNbTPE B KIOBETE C TONWMHOM CNIOA S5 CM NPOTUB KOHTPONS.

3. B KOHTponbHyto npoby BmecTto 0,5 Mn counbTpata Kposu BHocAT 0,25 mn BuamctunanposaHHoi soasl n 0,25
mn 20%-HOro pacTeopa TPUXIOPYKCYCHOW KUCNOThI, ganee no n.i.

PacueTt peaynbTaTtos.
1. Mo pe3ynbTaTam n3mMepeHuii cTaHAapPTHLIX PACTBOPOB MarHUs BblYEPUMBAIOT KANMBPOBOYHYIO KPUBYIHO.

2. bepyT 0,1; 0,2; 0,3; 0,4; 0,5; 0,75; 1,0 mn paboyero cTaHAAaPTHOro pacTBopa MarHWs, aHann3npyoT, Kak u
o0bpa3subl kpoeu. O6wmit 06 bem 1o 20 M 4OBOAST BUANCTUNNNPOBAHHOI BOAOW.

3. Pacuet nponssogat no popmyne:

2%100
Mz (i) = [w] 0,411,
¥

roe:
@ - KONIMYECTBO MarHusi B Mr no KanmbpoBOYHOW KPUBOIA;

v- KONMYeCcTBO M/ 6e36€e1K0BOro gomnbTparta KpoBW, B3SITOrO Ha aHanums;
2 - cTeneHb pasBeleHns KpoBu;
100 - nepecyet Ha 100 mn KpoBW.
4. MNpu +=0,5 Mn chbopmyna pacyeta cnegytowas:
Mg (mmin) = a = 1644,

Mpumep: nokazaHns ®3K cootsetcTByOT 0,002 Mr MarHWs no kanubpoBoyHOM Kpmeoi. OTcloga comepxaHue
HeopraHmn4yeckoro MarHust B kposu 6yaet 0,002x164,4=0,329 MM/n.

3HAYEHWE. Conep>xaHue HeopraHM4eckoro MarHusi B KPOBY 300POBbIX XMBOTHbIX MpeAcTaBneHo B Tabnuue 2.

CHVXeHMe comepXaHusi HEOPraHM4Yeckoro MarHus B KpPOBW (rurnomarHuemus) Habniogaetcs npu gedpmumte
MarHusi B opraHuame, nacTouWHOM TeTaHuu.

[MoBblweHne YPOBHA HeopraHn4yeckoro marHmsa B KpoBU (FI/II'IepMaFHI/IeMVIH) 6biBaeT penko, HanpuMmep npu
OTpaBNeHUAX CoONngaMn MarHus.

15. ONPEOENEHUE COOEPXAHUA KANNA N HATPUS B NMNNTASME KPOBU

MpuHuun ™MeToga. lpwu cropaHuy MeTannoB BO3HMKAET WU3NyYeHUe, MHTEHCUBHOCTb KOTOPOro 3aBUCUT OT
KOHLUEHTpauMM 3NEMEHTOB, COOEepXawmxca B pacTeope. Ha nytv wu3nyyeHns CTaBaATCS CBETOUILTPHI,
nponyckaiwowue BONHY onpeneneHHon gnuHbl. CBeT, npowenwnini Yepesd cBeTounbTp, nonagaer Ha CENeHOBbLIN
(POTO3NEMEHT, rae NpeobpasyeTcs B aNeKTPUYECKUA TOK, N3MEPSIEMBI rafibBaHOMETPOM.

Mexnay KOHUEeHTpauuel BewecTBa, COAepXallerocs B WCCNeOyeMOM pacTBOPE, W OTK/IOHEHWEM LWKasbl
ranbBaHoOMeTpa MMeeTCcsl onpeneneHHas CBsidb, KOTopas yCcTaHaBIMBaeTCs NyTeM aHannsa cTaHAapTHbIX PacTBOPOB
C cogepXaHneM U3BeCTHOro KONMMYeCcTBa Kanus iy HaTpusi Npu onpeneneHHoOM AaBneHnn rasa u Bo3ayxa.

PeakTuBbl.
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1. CTaHgapTHbIV pacTBop HaTpMs OCHOBHOW. BepyT 2,5418 r xNOPMUCTOro HaTpus, BbICYLIEHHOIO 40 MOCTOSHHOIO
Beca npu Temnepartype 105°C, n pacTteopsioT B 1 N auctunnmposaHHon Boabl. B 1 mn pacteopa conepxutca 1 mr
HaTpuS.

2. Pabouve ctaHmapTHble pacTBopbl HaTpusl, conepxawwve 15, 20 n 25 mr HaTtpusa B 1 nntpe. Ons atoro 6epyt
cooTtBeTcTBeHHO 1,5; 2,0 n 2,5 Mn OCHOBHOro cCtaHmapTHOro pacteopa M OOBOAAT AUCTUNNMPOBAHHOW BOLOW B
MepHbIX Konbax Ha 100 Mn Ao MEeTKW.

3. CtaHpapTHbIA pacTBop kanus ocHOBHOW. BepyT 1,9069 r xnopucToro Kanus, BbICYWEHHOro A0 MOCTOSHHOro
Beca npu Temnepatype 105°C, n pacTteopsaioT B 1 N AncTunnmposaHHon Boabl. B 1 Mn pacteopa conepxutcs 1 mr
Kanus.

4. Pabouune ctaHOapTHble pacTBopbl kanvs, cogepxawue 5; 7,5; 10 u 15 mr kanust B 1 nutpe. Ons atoro 6epyT B
MepHble konbbl Ha 100 mn cooteetcTBeHHO 0,5; 0,76; 1,0 n 1,5 Mn OCHOBHOro CTaHAAPTHOrO pacTBopa Kanus,
nobaBnsioT B Kaxayilo konby no 15 Mn OCHOBHOrO CTaHZApPTHOro pactBopa Hatpusa (n.1) u monusaioT
ONCTUNNMPOBAHHONM BOAbI OO METKM.

O6opynoBaHve 1 annapartypa.

—_

. MnameHHbIl choToMETP NtoBOI MapKK.

N

. CywwunbHbiia wkad no OCT 16.0.801.397-87.

3. Konbel MepHble no FTOCT 1770.

N

. NuneTtku rpagynpoBaHHble Ha 1, 2, 51 10 M.

(&)}

. bropeTka namepntenbHas Ha 50 mn no TOCT 29251-91.

6. Mpobupku xummnyeckue.

7. ® nakoHbl NeHUUMNIVNHOBLIE.

Matepuan onsi nccnenoBaHus.

MaTepuanom Ons uccnenoBaHns CNyXXMT nnasma, NoyyeHHas B TeuyeHne 4-x yacos nocne otéopa npod Kposu.

Xon onpenenexHns.

1. Ons onpeneneHus kanua 6epyT 0,5 Ma nnasmbl U BHOCSAT B MEHWMUUNMHOBLIA (DNAKOHYMK, 00OaBnawoT 13
6lopeTkn 9,5 MN OMCTMNNMPOBAHHOW BOAbI, 3aKPbIBAOT PE3MHOBOM NPOOKOM 1M NyTeM NepeBepTbiBaHUS TIWATENbHO

nepemewnsatoT. PasseneHne cootsetcrayeTt 1:20.

2. [ins onpeneneHust HaTpus nnasmy Kposu passoasaT 1:150, ans dero 6epyT 1 Mn passeneHHon 1:20 nnasmbl
(n.1), BHOCAT B ApPYron donakoH4uK 1 npunvearoT 6,5 Mn AUCTUNNNPOBAHHON BOLbI.

3. MoaroTtoBka npubopa k paboTe onncaHa B MHCTPYKLMUW, Mpunaraemoii k npuéopy.

4. Bo Bpems nporpesBaHus npubopa B nnams ropenku nojatT AUCTUINMPOBAHHYIO BO4Y WM MPU MOMOLWM
KOppeKTopa yCTaHaBIMBaloT WKany raibBaHoMeTpa Ha "Hynb".

5. B pacnbinMtens nopaiT paboume CTaHOapTHble PacTBOpbl HAaTpuWs, KaxAdbli He MeHee ABYX pas, U
3anucbiBatoT NokasaHnsa npubopa.

6. Kanmnnsp npombiBal0T AUCTUANMPOBAHHOW BOLOW 1 B MNaMs ropenku nogarT uccnenyembole Npobbl Takxe He
MeHee LIByX pas.

7. Yepes kaxnble 5-6 npob pacnbinutens MPOMbIBAIOT OUCTUNMPOBAHHOM BOAOW OO Tex rop, rnoka wkana
ranbBaHOMETPA HE YCTAHOBUTCSA Ha "Hynb", M NOJAKT B pacnbinuTenb paboyne cTaHOAPTHblE PACTBOPbI HATPUS, B
npegenax KoTopbiX yKnaabiBaloTCs NoKasaHus nccnenyemblix npoob.

8. Xom wvccnefnoBaHusi Mpo® nnasMmbl KPOBW Ha COOEPXaHWEe Kanusi MPOBOAST aHaNoOrMyHO HaTpUo, HO
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ncnonb3ayoTca paboume pacTBopbl Kanus B CBETOMUbTPE Ha Kasuii.

9. B KoHUe nccnenoBaHus Kanunnsp pacnbinMTens npombiBaeTcs ANCTUNNNPOBAHHON BOOON, OTKNOYaeTCs ras,
a 3aTeMm BO3A4yX, BblK/oYaeTca nNpubop U3 anekTpoceTu, 3akpbiBaloTCcs anadparma n PoTo3NEMEHT U CHUMAKOTCA
CBETOPUNBTPHI.

PacueTt peaynbTaTtos.

ConepxaHne Kanus n HaTpus B nnasme KPOBM PacCYMTLIBAIOT MO KanMBpOBOYHBLIM KPUBbLIM, MOCTPOEHHbIM Ha
OCHOBaHMN U3MepeHnin paboymx CTaHAApPTHbLIX PACTBOPOB C Y4ETOM CTEneHn passefenus: ans kanusa - 1:20, ons
Hatpwus - 1:150.

3HAYEHWME. Vi3ameHeHne ypoBHA HATpua U Kanns B KPOBM MNPUBOANT K HapPYWEHWIO KUCNOTHO-LENOYHOro
paBHOBECKS B OPraHn3me XMBOTHbIX.

CHuXeHWe HaTpus B Mna3Me KPoBM (rMNoHATPMEMWS) OTMEYAlOT MpPW LANTENIbHOM CONEBOM FONOAAHWM, YTO
MOXXET NMPMBECTU K HapylweHnsIM oBMeHa BeWwecTB Tuna aumaosa, Ketosa, 0CTeanucTpotun.

MoBbllweHNe kanus B nnasMe KPoBU (rvnepkanvemus) ycTaHaBMBaloT Mpu noepaHuyn O6onblioro KoAu4YecTea
cBexXell Monofol Tpaebl B NepBble HEAEnu Mnocne BbiroHa Ha nactéuwe, npu nactoéuwHol TeTaHuu. Bonbloe
MoCTynNeHne Kannus ¢ KOPMOM MOXET BbIBOAWUTb HATPWI N3 OpraHnama.

16. ONPEOEJNIEHUE AKTUBHOCTU ATda3 B TEMOJIU3ATE 3PUTPOLIUTOB

MpvHuMn Metopa. MeTon OCHOBaH Ha OnNpedeneHWn HeopraHuyeckoro docdpopa, obpasyrowerocs npwu
nHkybaumn remonmsarta sputpoumtos ¢ AT®D. AKTMBHOCTb obuwein (nfz%+, w*, g+)-ATPasbl onpenensercs B

NPUCYTCTBMU NOHOB Mg2+, N*, g+. AKTUBHOCTb Mg2+-ATCDa3b| - TO/IbKO C MOHaMW MarHus; i+, g +-ATdasbl - no
pasHuue Mexay oblei akTMBHOCTbIO U aKTUBHOCTbIO g%+ -ATdasbl. OgHoBpeMeHHO ¢ onpeaeneHnem ATdasHoi

aKTVMBHOCTW PEKOMEHOYETCs OnpenensTb comepXaHue remornobvHa B remonmaartax spuTpouMToB. DTO CBS3AHO C
TEM, YTO reMornobvH SIBNSIETCS OCHOBHbIM OENKOM remonu3arta apuTpounTOoB, a TakxXe obpasyeT komnnekc ¢ ATD u
Opyrumm Hykneotupamu. ATdasHasi akTMBHOCTb CBsi3aHA C KONMYECTBOM 3pUTPOLMUTOB, MO3TOMY HEOoBX0AMMO
onpenensitb nx obwmin 06bem (reMaToKpUT) MK KONMYECTBO 3PUTPOLIMTOB.

Xopn onpeneneHus.

1. [enaprHU3NPoOBaHHYO KPOBb LEeHTpUdyrupytoT npu 4000 06./MUH 10 MUH. DpUTPOLMTLI OTAENSIOT OT NNasmbl
1 FeMONIM3MPYIOT OXNTaXK AeHHON B1MaONCTUNNMPOBAHHO BodoMn 1:4.

2. B Tabnuue npuBedeHbl cocTaB WHKYGaUMOHHOW cpedbl W NPOTOKON MPOBELEHWS MCCenoBaHus.
MakcnManbHas akTMBHOCTb obwen ng 2+, 1+, g +-ATdasbl Boissnserca npu 5 MkM AT® B pacTsope.

Tabnuua
COCTAB VHKYBALMOHHOW CPEObI M XO O ONPEOENEHNA AKTUBHOCTU ATdas
KoMMnoHeHT uHKybaLmnoHHol cpeapl 6e3 1.t M gt C Mt Vgt
KOHTPOJb | onbIT KOHTPOJb onbIT
B MNI
0,1 M Tpuc-bydpep, pH 7,6 1,5 1,5 1,0 1,0
0,006 M p-p mzCl, 0,25 0,25 - -
0,006 M p-p 1zCl4; - - 0,75 0,75
0,1 M p-p NaCl;
0,02 M p-p KC1
20 MM p-p AT® (ATD-Na) - 0,25 - 0,25
["emMonuaat sapuTpoLmnTOB 1,0 1,0 1,0 1,0
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WHkybauns npu 37°C, 1 yac

30%-Hbill p-p CClL,COOH 0,5 0,5 0,5 0,5
20 MM p-p AT®D (AT®- Ha,) 0,25 - 0,25 -

3. MMocne wHkybaumm O6enkoBbIi 0CAafOK OTOENSOT (PUNbTPOBAHUEM WAWM  LEHTpUudpyruposaHvem. [ns
onpeneneHns HeopraHmyeckoro doccopa bepyt 0,4 mn cunbtparta, 1,5 Mn BaHagaT-mMonMbaaTHOW CMecu U
LoBOOST 0O6beM Xuakoctu B npobupkax no 4 mMn 6uOMCTUNAMPOBAHHOW BOAOW, 3aTtem npunueawT 0,5 Mmn
BOCCTAHOBUTENS U [oBOASAT 06bem 0o 5 mn BaHapat-monmbnatHol cmecblo. CoaepXumoe nNpobupok TwaTenbHO
nepemewunsarnT. [Ang passutus okpacku npobbl 0CTaBNSAIOT CTOATb HA 30 MUH MPU KOMHATHON Temnepatype. Takum
xe obpasom obpabaTbiBaoT cTaHaapT (KH,PC, ), coaepxawuin 10 Mkr dpocdopa.

4. OnpenensoT ONTUYECKYIO MNOTHOCTb OMbITHBIX U KOHTPOJIbHbLIX NMPO6 NMPOTUB CMECU PeakTMBOB Ha dhocdop,
npu # =735 HM, kioBeTa 10 MM (Ha poToanekTpokonopmumeTpe ceeTounbTp N 9, KloBeTa 5 MM).

PacuyeT pesynbTaTtos.
Pacuet aktmsHocTn ATd a3 nposogaT no popmyne:

10N (B — )2, 554
= = ,

CcT

A

roe:
A- aktnsHocTb ATdasbl, B MKI HeopraHuyeckoro gpocdoopa ( &, ) Ha 1 Mn spuTpounToB 3a 1 4ac;
10 - KOHUEHTpaums cTaHaapTHOro pacTeopa ocgopa, MKr;

E__ - ONTnYeckas MNOTHOCTb OMNbITHOW NPobbl;
E, - ONTMYecKas NNOTHOCTb KOHTPO/bHOMN Npobbi;
E_.- onTnyeckas NNoTHOCTb CTAHAAPTHOMO PacTBopa;

5 - pasBeneHue remonnsara;
2,5 - nnsa onpenenexus 6panu 0,4 Mn dounbTtpata (oo 1 Mn = 0,4x2,5);
4,5 - 06bem uHKybaLMoHHO Npobbl (pas3eeneHve npy MHKy6aumu).

ATdasHaa akTUBHOCTb MOXET Bblpaxartbcs B MKr @, Ha 1 mn aspuTtpoumTtoB 3a 1 yac wam Mkr &, Ha 1T
remornobvHa apuTpouMTOB/Hac.

17. ONPEOENEHNE AKTUBHOCTHU LLLEJIOYHOWN dOCDATA3bI B CbIBOPOTKE KPOBU

MpuHuMn metogna. MNon nencTememM oepmMeHTa, NMPUCYTCTBYIOWENO B ChIBOPOTKE KPOBU, - WENOYHON dpocdaTasbl
(K.0.3.1.3.1) npoucxoant ruaponua B-ravuepodpocpara ¢ 0cBOOOXIEHMEM HEOpraHWyeckoro goocgpopa.
AKTMBHOCTb (pepMeHTa npornopLmoHanbHa KoNMYeCcTBY BblaeMBILErocs HEopraHnyeckoro gocagopa.

PeakTuBbl.

1. Habop "docoop".

2. B-rnnuepocdpoccpaTtHbil Bydoep pH = 9,0. 2,5 1 B-ranuepodoocdaTta Hatpust 1 2,12 r MeanHana pacTBopsitoT B
MepHoit konbe Ha 500 mn. CybeTpat pasnueatoT BO ¢pfiakoHbl No 50 MN M XpaHSAT 3aMOPOXEHHbIM (FOAeH B TeYeHue
1-1,5 mecsieB).

O6opynoBaHve 1 annaparypa.

1. CnekTpodhoToMETP.
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2. YnoTpaTtepmocTar.

3. LeHTpudpyra.

4. Becbl aHanutunyeckue no NOCT 24104-2001.

5. Becbl TexHMnYeckme.

6. pH-meTp.

7. CekyHoomep.

8. XonoannbHuk 6biToBoi no FOCT 16317.

9. MpobrpKM LEHTPUYXKHBIE.

10. Npobvpkn D noprHCKoro.

11. Wratme ans npobupok.

12. YHununetkun Ha 200, 500 n 1000 MKN 1 HAKOHEYHUKN K HUM.
13. ®d nakoHbl Ha 50, 500 1 1000 mn.

14. MepHeble konbbl Ha 250, 500 1 1000 mn no FOCT 1770.
MaTepwuan gns uccnenosaHus.

Martepmanom ons nccneaoBaHus CnyXuT CbiIBOPOTKA KPOBK 6e3 cnenos remonmaa.
Xopn onpeneneHus.

[MocTaHoBKa peakumu:

N n/n PeakTuBbl Mpoba 1 Mpoba 2 CraHpapt KoHTponb
1. |6eTa-rnmuepodrocdar 0,5 0,5 0,5 0,5
2. |CbiBopoTka 0,1 - - -
3. |CraHpapT, 5 MM/n - - 0,1 -
4. |Bopa - - - 0,1
Yepes 60 MuHYT nocne uxHkybaumm npn 37°C
5. [10%-Hbint p-p TXY | o5 | o5 | o5 | 05

B ueHTpudyxHble Npobupkn BHOCAT B-ravuepodocdaTtHblii bydep, nporpesatoT B ynbTpaTepmoctarte no 37°C
(10 MMHYT) 1 3anyckaloT (PepMEHTATUBHYIO peakumio, nobaBnss B Npobupky ¢ onbiTHOW Npoboi 0,1 MN CbiIBOPOTKM
kpoBu. WHKybupytloT TOuyHO 60 MuHyT npu 37°C. o MCTeYeHUM yKasaHHOrO BPEMEHW B OMbITHble MPOOVPKM
nobasnsoT 0,5 Mn 10%-Horo pacTeopa TpuxnopykcycHo kucnotol (TXY). MNepemewnsatoT, oxnaxnatT nog cTpyei
BOLOMNPOBOAHOW BOAbI U LEHTpudyrupyoT 10 MuHyT npyu 3000 06./MuH. B npoby N 2 no okoHuyaHuu uHKybaumm
cybectpaTa nobaBnsioT ChlBOPOTKY 1 cpasy xe TXY.

B KOHTPONbHYIO 1 CTaHOAPTHYIO NPOObLI BHOCAT peakTVBbl Mo 3aBeplieHny UHKyBaumum cornacHo nponvcu. 3atem
onpeaensitoT KOHLEHTPaLMI0 HEOpraHMyeckoro pocdoopa B npobax.

OnpegneneHne HeopraHmyeckoro dpocdopa:

N n/n PeakTuBbl Mpoba 1 Mpoba 2 Cranpapt KoHTponb
1. |CynepHaTaHT 0,5 0,5 0,5 0,5
2. |BaHapmaT-monubaaTHbI peakTUB 0,5 0,5 0,5 0,5

MepeMewnBatoT 1 Yepes 2 Yaca N3MepPSItoT ONTUYECKYHO NMNOTHOCTb NPU 436 HM NMPOTUB KOHTPONS.
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PacueT pesynbTaTtos.

KoHueHTpaumio HeopraHmyeckoro gpocgopa B npobax paccymTbIBaloT Mo hopmyne:

roe
C.r - KOHUEHTpauns HeopraHuyeckoro gpocpopa, MM/n;

E_ - 9KCTMHKLMS OMbITHON Npobbi;
E,, - 3KCTUHKUMS CTaHAapTHOW Npobbl.

AKTVMBHOCTb (DEPMEHTa PacCyMTbIBAIOT MO Pa3HOCTW MeXAY KOHLEHTpauMsMM HeopraHmyeckoro dpocdgopa B
napannenbHbix Nnpobax npu nHKybaLum cbiBOPOTKM 1 6e3 Hee 1 BbipaxatoT B MMonb/nx vac.

3HAYEHME. ToBblueHWe akTMBHOCTW HabnoJalT npu MOBLIWEHHOM MeTabonMaMe B KOCTHOM TKaHw,
3aboneBaHMM MNOYEK, KOCTEW, MEYEHW; MOHUXEHUE - MpU TUNOTUPEO3e, BbIPAXEHHOW aHeMWU, HaKoMIeHWU
panvoakTUBHbIX BEWECTB B KOCTAX.

18. ONPEOENEHNE AKTUBHOCTU ACMNAPTAT- U AMAHWHAMUHOTPAHC®EPA3bI B CbIBOPOTKE
KPOBU

MpuHuun Metoma. B pesynbTate nepeammHMpoBaHus, npoucxogswero non geinctsvem AcAT un AnAT,
obpasyeTcs 2-okcornytapoBasi M NUPOBMHOrpaLHas KMCNOTbl. 2-OKCOrnyTapoBasi kKucnoTa cnocobHa B mpouecce
(PEPMEHTATMBHON  peakuuMnm fpeBpawaTtbCs B NUPOBMHOrpamHytw  kucnoty. [Mpu  nobaBneHun  2,4-
OVNHUTPOOEHNNTMAPA3MHA B WENOYHOW cpefe 0bpasyeTcs OKpaWeHHbIA rmopa3oH NMPOBUHOrPALHOW KWCNOTHI,
WHTEHCMBHOCTb OKPaCK/ KOTOPOro NpornopLmoHaibHa KonmyecTsy 06pas3oBaBLUeicsl MMPOBUHOrPaaHON KNCNOThI.

18.1. OnpenenexHne akTUBHOCTU acnapTaTtaMuHoTpaHcepasbl
PeakTuBbl.

1. 0,1 monb pactBop dpocdpatHoro bydpepa, pH = 7,4 (17,4 1 N¥a,HPO, %< 2H,C AOBOAAT AVNCTUINMPOBAHHOM
sBogoi po 1000 mn, 13,6 r KH,PO, A4osoasaTt o 1 n auctunnmposaHHoi sopoi. Cmewwsator 840 mn 0,1 mMonb
pacteopa a, HPO,4 v 160 mn 0,1 monb pacteopa KH,FO,). Bennunny pH 6ydepa nosoast oo 7,4 ¢ nomoupbto pH-
meTpa.

2. CybcTpaTHbli  pacTBOp QAN OnNpefeneHWs akTUBHOCTWM acnapTatamMuMHoTpaHcdpepasbl: 29,2 Mroc-
keTornytaposow u 2,66 r DL-acnaparuHoBoli kucnot pacteopsitotr B 1 H pactBope NaOH. Egkuit HaTtp npubasnsiioT
OCTOPOXHO, A0 nonyyeHus pH = 7,4. O6bem goeoaat no 100 mn poccaTHbIM Byhepom.

3. 1 H pactBop NaOH. 4 r NaOH pactsopstoT 8 100 M1 AUCTMNNNPOBAHHOR BOAbI.

4. PactBop 2,4-guHntpodpeHnnrngpasunHa. 1,8 mr 2,4-onHutpodoeHmnrngpasmHa pacTeopsoT B 1 H pacTBope
consiHoi kmucnotobl. JoBoast o6bem go 100 mh.

5. 0,4 H pactBop NaOH. 16 r NaOH pacteopstot 8 1000 M AUCTUANNPOBAHHOR BOAbI.

6. CTaHOapTHbIi pacTBOP MUPOBUHOMPAAHOKWUCIONO HAaTPUs AN NPUroTOBAEHNS kanubpoBoyHoro pacteopa (11
Ml KpucTannn4yeckoro nupysara Hatpus pactsopsaioT B 100 Mn guctunnmposaHHom Bogbl. 1 Mn pacteopa coaepXuT
110 MK nupyBata Hatpus, 4To cooTBeTCcTBYeT 88 MKr nnn 1 MKMonb NMPOBMHOrPanHOR KNUCNOThI).

O6opynoBaHve 1 annaparypa.

1. CnekTpodhoTomMeTp.
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2. Becbl aHanuTtuyeckme no FOCT 24104-2001.
3. YnbTparepmocrar.
4. CekyHAaomep.
5. pH-meTp.
6. XonoannbHuk 6biToBol no FOCT 16317.
7. Npobrpkn D NOPUHCKOro.
8. Hozatop no OCT 1770.
9. Konbel MepHble Ha 100, 500, 1000 mn no FOCT 1770.
10. YHununeTkn Ha 50, 100, 250, 500 MK 1 HAKOHEYHMKMN K HUM.
11. ®dnakoHbl Ha 100, 500, 1000 mn.
12. Wratme ans npobupok.
13. Bymara cpunbtpoBanbHas no FOCT 12026.
Matepuan pns nccnenosaHus.
MaTepuanom ons uccnenoBaHusi CNyXXunT CbiIBOPOTKA KPoBM 6e3 CnefoB reMonmaa.
Xopn onpeneneHus.
N n/n PeakTnBbl B MN OnbIT Cranpapt | KoHTponb
1. |Cy6ctpat AcAT 0,25 0,25 0,25
TepmocTaTtupytot 3-5 MmuHyT npu Temnepatype 37°C
2. |CbiBopoTka 6e3 remonusa 0,05 - -
3. CTaHpapTHbIA pacTBop - - 0,05
MHkybupytoT 60 MuH npu Temnepatype 37°C
4. (2,4-OHDI 0,25 0,25 0,25
5. CbiBOpOTKa - 0,05 -
Bbigep>xunsatoT 20 MUHYT NPy KOMHATHOW Temneparype
6. |0,4 H pacteop NaOH

TwaTtenbHO NepeMellnBaloT U OCTaBNSIOT ONS PasBMTUS okpacky Ha 10 MMHYT MpW KOMHATHOW TemnepaType.
OnpepensioT ONTUYECKYHO NNOTHOCTb NPY AANHE BONHbLI 530 HM (3eneHblil CBETOUNBLTP) B KIOBETE C TOMIWMHON CNos
1 CM NMPOTUB KOHTPOJSIbHOM (XONOCTOW) NMPobbl, KOTOPYKO CTaBAT TaK Xe, KakK OrMbITHYl0, HO CbIBOPOTKY A06aBnstoT
nocne uHkybauuu.

PacuyeT pesynbTaTtos.

PacuyeT akTMBHOCTM hepMeHTa B CbIBOPOTKE KPOBM MPOM3BOAAT MO KannbpoBOYHOM KpuBoW. 13 kanmbpoBOYHOro
pacTBopa roToBAT psiA pas3BeeHUi, Kak ykasaHo B Tabnuue.

Tabnvua
N n/n Kannb. p-p, Mn Bona, mn Mupysat AKTUBHOCTb, HMONb/Cx N
MKT MKMO/J1b
1. 0,05 0,55 4.4 0,05 139
2. 0,1 0,5 8,8 0,1 278
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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

KannbpoBouyHble npobbl CTaBAT TaKk Xe, Kak OfMbiTHble, HO BMECTO CbIBOPOTKM [0OaBMSOT pa3BefeHHble
KanmbpoBoOYHbIE PACTBOPbLI. I3MEPSAIOT NPOTMB KOHTPONBHOW (XONOCTOM) NPobbl, B KOTOPYK BMECTO KannbpoBOYHbIX
pactBopoB fobasnsoT Bomy. KannbpoBouHas KpmBasi NMMHeHa A0 BeNNYMHbI 9KCTUHKUMM 0,3.

18.2. OnpeneneHne akTMBHOCTM anaHWHaMMHoTpaHcdepasbl B CbiIBOPOTKE KPOBU
PeakTmBbl.

1. 0,1 monb/n pacteop docdpaTtHoro bydepa, pH = 7,4 (14,2 r Na,HPO, x 2H,C LOBOLOAT ANCTUIIMPOBAHHOM
sogon go 1000 mn, 13,6 r KH,PO, [O0OBOASAT OO 1 n OMCTUNNMPOBaHHOM BomoW, cmewwnsaoT 840 mn 0,1 Monb/n
pacteopa Ma,HPO, ¥ 160 mn 0,1 monb/n pacteopa KH,PC,, BenmynHy pH 6ycdepa AoBoasaT non KoHTponem pH-
mMeTpa).

2. CybcTpaTHblit  pactBop A4ns OnpedeneHnss akTUBHOCTM — anaHuHaMuHoTpaHcdepasbl: 29,2 Mr o-
KeTornytapoBoi kucnotbl 1 1,78 r DL-anaHuHa pacTBopsitoT B chocgaTHOM Bydpepe, AoBoasT wenoysto 0o pH 7,4 un
06bem fo 100 mn.

3. PactBop 2,4-gnHuTpodoeHunrmnapasvHa. 19,8 Mr 2,4-amHuTpodoeHunnruapasmHa pactesopsaot B 1 H pacteope
CONISHOM KMUCNOThI, 4OBOAAT 06beM kucnoton 4o 100 mn.

4. 0,4 H pacTtBop NaOH.
5. CrtaHpapTHbIi pacTBop nuvpyBata Hatpua. [na npurotoBneHus kanubpoBoyHoro pacTteopa 11 wr
KpucTannnuyeckoro nupysara Hatpus pacteopsioT B 100 Mn guctunnnposaHHom Bogpl. 1 Mn pacteopa cogepxut 110

MKT nMupyBaTta HaTpus, 4TO COOTBETCTBYET 88 mkr unn 1 mkMonb NUPOBUHOrPaLHON KNCNOThI.

O6opynoBaHue 1 annaparypa.

—_

. CnekTpogoTomMeTp.

2. Becbl aHanutnyeckme no NFOCT 24104-2001.

3. YnbTpartepmocrar.

4. CekyHOomep.

5. pH-meTp.

6. Mpobupkn P noprHCKoro.

7. Konbbl MepHble Ha 1 1, 100 mn, 500 mn no FOCT 1770.
8. Hosatop no TOCT 1770.

9. YHununetku Ha 500, 100, 50, 250 MK 1 HAKOHEYHWKN K HUM.
10. ®nakoHbl Ha 100, 500, 1000 M.

11. WraTtue ans npobupok.

12. XonoannebHuk 6bitoBoi no FOCT 16317.

13. bymara cpunbtpoBanbHas no FOCT 12026.

MaTep nan gnsa nccnenosaHus.
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MaTepuanom ans uccnenoBaHusi CyXuT CbiIBOPOTKA KPOBM, CBODBOLHASA OT reMonunsa.
Xon onpenenexHns.
N n/n PeakTuBbl, M1 OnbiT CraHpapt | KoHTponb
1. |Cybctpat AnAT 0,25 0,25 0,25
TepmocTaTtupytoT 3-5 MuHYT npu Temnepatype 37°C
2. |CbiBopoTka 6e3 remonusa 0,05 - -
3. CraHbapTHbIi pacTBop - - 0,05
WHkybupytoT 60 MuH npu Temnepatype 37°C
4. |2,4-OHDT 0,25 0,25 0,25
5. CblBOpOTKA - 0,05 -
BblgepxusatoT 20 MUHYT NPy KOMHATHOW TeMneparype
6. |0,4 H pactsop NaOH | 2,5 | 2,5 | 2,5

TwaTtenbHO NepemelnBaT U OCTaBNAT A5 PasBUTUS okpacky Ha 10 MUMHYT NpY KOMHATHOW Temnepartype.
OnpepnensoT ONTMYECKYo NAOTHOCTb NPU ANuHE BOMHbI 530 HM (3eneHbIli CBETOUNBLTP) B KIOBETE C TOMWMHON CNos
1 CM MPOTUB KOHTPOJNIbHOWM (XONOCTOIN) Mpobbl, KOTOPYIO CTABSAT TaK Xe, KakK OMbITHYl0, HO CbIBOPOTKY A06aBnstoT
nocne nHkybauum.

PacueTt peaynbTaTtos.

PacuyeT akTMBHOCTM (pepMeHTa B CbIBOPOTKE KPOBM MPOM3BOLAT MO KanvbpoBOYHON KpumBoW. lMocTpoeHue
KannbpoBOYHOro rpagouka: 13 KannbpoBOYHOro pacTBopa roToBsAT psi4 pa3BefeHUl, Kak ykasaHo B Tabnuue.

Tabnuua
N n/n Kannb. p-p, Mn Bona, mn Mupysat AKTUBHOCTb, HMOJIb/C X N
MKT MKMOJ1b
1. 0,05 0,55 4,4 0,05 278
2. 0,1 0,5 8,8 0,1 556
3. 0,15 0,45 13,2 0,15 834
4. 0,2 0,4 17,6 0,2 1112
5. 0,25 0,35 22,0 0,25 1390

KannbpoBouHble npobbl CTaBAT Tak Xe, Kak OnblTHble, HO BMECTO CbIBOPOTKM A00aBNSIOT pas3BefeHHble
KannbpoBoYHble pacTBopbl. I3MepsoT NpoTB KOHTPONbHOW (XONOCTOM) NPo6bl, B KOTOPYK BMECTO KannbpoBOYHbIX
pacTBopoB fo6aBnsoT Boay. KannbpoBoyHas kpuas MMHenHa [0 BeNMYUHbI 9KCTUHKLMK 0,3.

3BHAYEHWE. OnpeneneHne akTMBHOCTW anaHmHammHoTpaHcdepasbl (AnAT) n acnaptatammHoTpaHcdepasbl
(AcAT) nosBonseT AgmarHocTMpoBaTb renartonatumio M mumonatmio. OyeHb Bbicokoe 3HauveHue AnNAT ykasbiBaeT Ha
HEKPO3 MEeYEHOYHbIX KNeToK noboi aTvonorun, oBWMPHYID TpaBMy, MUO3UT, MuokapauT. lNpu renatute pesko
noBblWwaeTcs akTuBHOCTb ANAT, Torga Kak mMopaxeHume Muokapda COMpOBOXAAETCH MNPEenuMyLLeCTBEHHO
BO3pacTtaHmeM akTnBHocTM ACAT.

19. ONPEOEJNIEHUE LW ENTOYHOIO PE3EPBA MNJ1A3Mbl KPOBU

MpuHuMn meTtopa. B onHoli nonoBumHe cOBoeHHOW Konbbl nnasma Kposu obpabaTbiBaeTCs CEPHON KUCNOTOM,
6narogaps YeMy BblOeNseTcs yriekKucblii ra3, Haxoaswmincst B coctase 6rkapboHaToB. BbloenmBwniics yrnekucnblii
ras normowaeTcs pacTBOPOM E0KOro HaTpa, KOTOPbIA HAXOAUTCS B ApYroi NonoBuHe konbbl. N36bITok efkoro HaTpa,
He BOWEeAWero B peakuuto ¢ YriekncnbiM ra3om, 1 MONOBUHY HaTpusa yraekucnoro (I1da,CC;), obpasoBaBlierocst B
npouecce nornoweHns CC,, OTTUTPOBLIBAIOT PACTBOPOM CEPHOW KMCMOThI. [10 KOMYecTBy CBSA3aHHOro e4Koro HaTpa
onpenenaioT KOMNYECTBO BblASNEHHOro W3 nnas3Mmbl Yriaekucnioro rasa, KOTOpoe SKBMBANEHTHO COAEpXaHWio
6ukapboHaToB ( MaIlCCs).

PeakTuBbl.
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1. 0,1 H pacTBOp CepHON KUCNOThbI (U3 pukcaHana).
2. 0,02 H pacTBOp cepHom kucnoThl. [oToBUTCA 13 0,1 H pacTBopa CEPHON KUCNOTbI B AeHb UCCNEe0BaHNS.
3. 0,1 H pacTBOp enkoro Harpa.

4. 0,02 H pacTBOp €8KOro Hatpa B ByThiny, 3aWMILEHHOR OT NOCTyNa BO3ayXa U COEAMHEHHON C MUKPOBIOPETKO
Ha 5 M.

5. 5%-HbIli pacTBOpP CEepHO KMcnoTbl. bepyT 2,7 Mi KOHLEHTPUPOBAHHOW CEPHON KUCNOThl U AobaensoT 95 Mn
ONCTUNNNPOBAHHOM BOAbI.

6. 1%-HblIln CNMPTOBOW pacTBop peHongTanemHa.
7. BazenuHoBoe macno no FOCT 3164.
8. 1%-Hblln pacTBoOp renapuvHa.

O6opynoBaHve 1 annapartypa.

—_

. CoBO€eHHble KONbBbl C PE3VHOBLIMU NPoBKamu.

N

. MukpobtopeTtkm Ha 2 u 5 Mn.

w

. lWTatuebl yHMBEpCcabHbIe.

4. Munetkn Ha 1, 2, 5 mn.

(&3]

. ByTbINb C TYBYCOM.

»

. LleHTpndbyxHble Npobupky U3 TOACTOro CTeKNa.

~

. UeHTtpudpyra.
8. Konbbl MepHble Ha 100 1 1000 mn no FOCT 1770.
MaTepuan ans nccnenoBaHmsl.

MaTepmanOM Ona nccnenoBaHua CnyXxXuT nnia3ma KpoBu, nonydeHHas B YCNOBUAX, MaKCMManbHO UCKHOYaKWMX
LoCTyn BO3ayxa B Npoby.

Xon onpenenexHus.

1. B uuctble cyxue ueHTpUdpyxHble npobupku BHocAT 0,5-1,0 mn BasenuHoBoro macna, 2-3 kanam 1%-Horo
pacTBopa renapuHa v 3akpbiBaloT npobkamu, HyMepyoT.

2. B nogrotoBneHHyto npobupky 6epyT KpPOBb, OCTOPOXHO MEPEMELWMBAOT U CTaBAT B MPOX/JagHOe MECTO
(TepMocC cO NbaoM).

3. B nabopaTtopuu KpoBb LEHTPUAYrMpytoT B TOl Xe npobrpke nona CnoeMm BasenvMHOBOro macna (npobupku
oTKpbIBatoT) nNpu 2500-3000 06./MUH B TeYeHne 20 MUHYT.

4. B ogHy NonoBrHy cOBOEHHOW Konbbl HanneawT 2 mn 0,02 H pacTBOpa eOKOro HaTpa, 3akpbiBaloT NPo6Koii, B
LpYryto nonoBuHy konbel - 0,5 Mn nnasmbl KPoBK U 1 MN 5%-HOro pacTBopa CEPHON KNCNOThI U BbICTPO 3aKpbIBAIOT €€
npo6koi. AHanunsbl NpoBoaaT cepuiiHo. CHavana Bo Bce kKonbbl BHOCAT 13 6I0peTok Ha 5 Mn pacTBop e4Koro Hatpa,
3aTeM BHOCAT Nnas3my 1 pacTBoOp CEPHOIN KMUCNOTbl, KaXObli pa3 Nnoo4yepenHo OTKpbIBas UX.

5. MNMpoBepsitoT, XOPOLWO N 3aKPbIThl KONObI, OCTOPOXHO NepemMelmnBatoT (BpalaTebHbIMU OBUXEHMSIMWA) Niasmy
KPOBW C KUC/IOTOM 1 OCTaBMSIOT CTOSITb B TeYEHME 4-X 4acoB (MOXHO U 6onblue, 06bI4HO Ha HOYb). B KOHTpone (He
MeHee 4-X Konb) BMeCTO nnasmbl BHOCSAT OUCTUNNMPOBaHHYO Boay. MNepemewmBaHne nnasmbl ¢ KUCIOTON NpoBoasT
He MeHee 3-x pas.
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6. Yepes yeTblpe yaca (MM yTPOM Cnenytlowero AHSA) NPUCTynawT K TUTpoBaHuio. [ng atoro noovepenHo
OTKPbIBAOT MOJNIOBUHY KONG, rOe HaxoOAWTCs pacTBOp €eOKOro Hatpa, BHOCAT 2 kannu 1%-Horo pacTteopa
cheHonpTanenHa u TUTPYIOT M3 Mukpobopetkn Ha 2 mn 0,02 H pacTBOPOM CEPHOW KUCNOTblI OO MOJHOro
obecLBeunBaHns pacTeopa.

PacueTt peaynbTaTtos.

1. Mo pasHuue TWUTPOBaHUS B KOHTPOJbHBIX M OMbITHbIX 0b6pasuax ycrtaHaBnvBalT Konuyectso mn 0,02 H
pacTBopa e4Koro HaTpa, CBA3aHHOrO C YrNEKNC/bIM ra3oM, BbITECHEHHbIM U3 6KapboHaTOB NNasmbl.

2. Pacuet BenyT no cpopmyne:

wxo,msxmo,

m

X 06.% COy =

roe:
b~ konmuecTso 0,02 H pacTBOpa CepHOM KUCNOTbI B M1, NOWEAWero Ha TMTPOBaHMe KOHTPONbHOro 0bpasua;

o

_- Konuyecteo 0,02 H pacTBopa CEPHOIN KCNOThI B MA, NOLEAWEro Ha TUTPOBaHUE Uccneayemoro obpasua;

Vi —Von- Konnyecteo 0,02 H pacTBopa e4KOro Hatpa B M, CBA3aHHOTO C CO ;

¥ - KONMYECTBO NnasMbl KPOBM B M1 (B METOAMKE MNPUHATO paBHbiM 0,5 Mn);
0,448 - koadppunumneHT nepecyeta 0,02 H pacTBopa e0KOro Hatpa Ha O B YCNOBUSAX AAHHOW peakuuu;

100 - kKoagppuumeHT Ansa nepesona pesynbtaTtoB aHanusa Ha 100 Ma nnasmbl KPOBU.

3. PasHuuy konmnyectsa (mn) 0,02 H pacTBOopa CEPHO KWUCAOTbI, MOWEAWEro Ha TUTPOBAHWE KOHTPOJSIbHOTO 1
OnbITHOro 06pasLa, yMHOXaloT Ha KoadppuLmeHT 89,6 1 NoNy4aloT KOHEYHbI pe3ynbTaTt B 06.% €0, .

3HAYEHWE. HopmanbHble BENNYMHBI WENOYHOrO pe3epBa Nnasmbl KPOBY XMBOTHbIX NPeAcTaBneHsl B Tabnmue

20. ONPELOENEHUVE COOEP>XXAHNUA BUTAMAHA A U KAPOTUHA B CbIBOPOTKE (MJTASME) KPOBU
MpuHuun MeTopa. MeTton OCHOBaH Ha LWENOYHOM TMAPONM3E W 3KCTpakumy BuTamuHa A 1 KapoTuHa w3
CbIBOPOTKU (NNa3mbl) KPOBU MNPy NOMOLM ManoneTyymx pacTBopuTenein n nocnenyowem cnekTpooToMeTpnuyeckom
N3MepeHnn NornoLeHns cBeta pacTBOPOM Npu ANnHe BONHbI 328 HM Ans sutammnHa A n 460 HM Ons KapoTuHa.
PeakTusbl.
1. 96%-HbIA 3TUNOBLIA CNNPT.

2. 11 H pacTBop enkoro kanus: 617,21 r egkoro kanus 4OBOAAT AUCTUNNUPOBAHHOK BOAOK B konbe ao 1 n.

3. 1 H pacTBOp eOkoro Kkanus, nobaesnte 10 06EMOB 3TUNOBOIO cnumpTa. PaCTBOp FOTOBAT B O€eHb NpoBeneHus
aHann30B.

4. Kcunon-oktaHosas cmecb (1:1). [0TOBAT B AeHb NPOBEAEHUS aHANN30B.
O6opynoBaHve 1 annaparypa.

1. CnekTpodpoTomeTp TMna CP-16, CP-26, CP-46 n ap.

2. Mpobuvpkun n3 ctekna "Mupekc" ¢ NPUWNNEOBaHHLIMU NpobKamu.

3. LleHTpudby>xHble Npobupku.
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4. luneTku rpagynpoBaHHble Ha 1, 5, 10 M.

5. BoasiHasi 6aHs.

6. YnoTpadumonetosasa namna NPK-4.

7. BeHTMnATOp HacTONbHbINA.

8. LleHTpudpyra.

9. MepHble unnuHgpsl Ha 250 mn no FOCT 1770.

10. CTekNsHHblEe Nanoyku.

Matepuan ons nccnenosaHus.

Matepuanom onsa nccnenoBaHusi Cny>XunT CbIBOPOTKA UKW Nnasma KpoBu.
Xon onpenenexHus.

1. B ueHTpudyxHble npobmpky HabmpaloT 1 MN CbIBOPOTKM (Nnasmbl) KPOBY 1 A0OABNAOT Takoe Xe KONM4ecTBo
1 H CNMPTOBOro pacTBopa enKoro Kanus.

2. MNepeMewnBaoT CTEKNSAHHOW Manoykon 0o obpas3oBaHWsl OOHOPOAHOM CMEcWM M CTaBsT ONS rMOponmnsa Ha
BoasiHyto HaHio npu Temnepatype 60°C Ha 20 MUHYT.

3. Mpoby oxnaxpaoT B BOAE CO NbAOM B TedeHue 5-10 MuHyT 1 0obaBnsitoT 3 M1 KCUION-OKTAHOBOM CMECH.

4. MpobupKy CO CMECbIO CUNbHO BCTPSAXMBAIOT U OAOT MOCTOSTb, MOCNE Yero UEHTPURYrMpYyT 5 MUHYT npu
1500 06./MVH.

5. Hapocano4Hyto XnaKkocTb NepeHocsT NMNEeTKOM B KBAPLEBYIO KIOBETY N ONPeaensaioT ONTUYECKYIo NNOTHOCTb
npu gnvHe BONHbl 460 HM (MakCVMyM MOT IOWEHUS KapOoTHHA).

6. [lns onpeneneHust ButaMuHa A M3MEPSIOT ONTUYECKYID NNOTHOCTb MPO6bLI MPU AAVHE BONHbI 328 HM 10
obnyyeHns (£ ).

7. Mpobbl obnyyatoT namnoii MNMPK-4 B 3akpbiThiXx Npobuvpkax M3 CTekna, NPOMycKalowWero ynbTpaduonetosble
nyyn, Hanpumep ctekna "Mupekc”, Ha pacctosHum 15-20 cm B TeyeHue yaca. OxnaxnatoT ¢ NOMOLLb HACTONBHOrO
BEHTMNATOPA.

8. 13amMepstoT onTnyeckyto MNOTHOCTb NPob nocne 06ny4eHns Npu AnvHe BOMHbI 328 HM ( A ).

PacueT pesynbTaTtos.

Buranud A, medin = (B — Fq)x 3= 22,238

KapoTuH MEMIN = Eagn %3 = 8,942,

roe 22,238 n 8,942 - nocTosiHHbIE KOSPPULIMEHTHI;
B, — Ey- pasHnua onTu4YecKoi NnoTHOCTM Npobbl A0 1 nocne obnyyeHns npu 328 Hu;

E 44 - ONTMYECKASA NNOTHOCTb NPOo6bI Npu 460 HM;

3 - 06 beM KCUNoN-OKTaHOBOW CMecu, M.

3HAYEHWE. ConepxaHne KapoTuHa B CbIBOPOTKE KPOBW MOBLIWAETCS B NETHWUIA NEPUOL N CHUXAETCS B 3UMHE-
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CTOWNOBLIA Mepuof. YPOBEHb KapoTWMHAa B CbIBOPOTKE KPOBW CBUAETENbCTBYET O BENUYMHE MOCTYMNEHUS ero B
OopraHuam c Kopmamu. YCBOEHVE ero 1 NpeBpaleHne B BUTAMWUH A 3aBUCUT OT MHTEHCUBHOCTU OBMEHHbIX NMPOLLECCOB
B OpraHname, a TakXxe HedpepMeHTaTNBHbIX aHTUOKCUMAAHTHBIX NPOLECCOB.

YpoBeHb BuTaMmHa A 1 KapoTMHAa CHUXAaeTcs MPW XpaHeHWW CbIBOPOTKM (nna3mbl) 6Gonee Hepenn B
XONOAUNbHWKE, YTO CrefyeT y4ecTb Npy NpPoBeAeHNN aHann3os.

21. ONPELOENEHUE BUTAMUHA C B NJTIASME KPOBU

|_|pI/IHLI,VIﬂ meTona. ACKOp6I/IHOBa$I KUcnota BOCCTaHaBnmMBaeT TpexXBaneHTHOE Xene3o B [OBYyXBa/IeHTHOE.
MocnegHee 06pa3yeT C o' -OMnnpmnaonnom KomMnnekcHoe coegnHeHmne po3oBoro LseTa.

PeakTuBbl.
1. 5%-HbIn pacTBOP TPUXIOPYKCYCHOM KMCNoThl. 5 T TXY pacTeopsoT B 95 MA AUCTUNNMPOBAHHOM BOAbI.
2. 40%-HbIln pacTBOp TPUXNOpPyKCycHon knucnoTol. 40 r TXY pacteopstoT B 60 M AMCTUNNNPOBAHHOR BOAbI.

3. 3%-Hblli pacTBOP X/IOPHOro Xenesa. XpaHutcs He 6onee 3 cyTok. 1,5 r xnNopHOro xenesa pacTteopsitoT B 50
M AUCTUNNNPOBAHHON BOAbI.

4. 1%-Hbll pacTBOp c'c'-AMNUpuanna. B Boge o' -OMNMPUAMA PACTBOPSAETCS MNOXO, NMO3TOMY HaBECKY €ero
Heobx0aMMO CMOUNTb 96%-HbiM 3TMNoBbIM cnuptoM. K 0,5 o' -Ovnupuauna npunute 4 MA cnupTa, a 3ateM B
MepHoit konbe Ha 50 M [oNUTb BUANCTUNNMPOBAHHON BOAOK [0 METKM.

5. 85%-Has oocpopHas kmcnoTa (opTo).

6. AckopbuHoBas kucnorta.

O6opynoBaHue 1 annaparypa.

1. DOTO3NEKTPOKONOPUMETP.

2. UeHTpudpyra.

3. LeHTpndpyxHble npobupku.

4. Konbbl MepHble Ha 50 1 100 mn no FOCT 1770.

5. MNMuneTkun rpagynposaHHble Ha 0,1, 1 1 2 mn.

Matepuan ans nccnenosaHus.

Matepuanom ona nccnenosaHusi CnyXuT nnasma Kposu.

Xon onpeneneHus.

1. K 2 mn nnasmbl pgobasnsawt 0,3 Mn oxnaxgneHHoro 40%-HOro pacTBopa TPUXIOPYKCYCHOW KWCNOTHI,
nepeMewmnBaloT CTEKNSHHOM Manoykoi u octaBnaoT Ha 10 MUHYT Ha xonoge (B BOAE CO NbAOM) C Lenbio 6onee
nonHoOW feHaTypauun 6enkos.

2. UeHTpudoyrupytot 20 MuHyT npu 2000 06./MUH.

3. K 1 mn HapocapoyHo# xwugkoctyn npubaenswt 0,5 mn 6uanctunnuposaHoi Bogbl, 0,1 mMn 85%-Hoi
goocpopHoi kucnotbl (opTo), 0,8 Mn 1%-Horo pacTteopa o'c!-annupuamna n 0,1 Mn 3%-HOro pacTeopa XJ0pPHOro
xenesa. Copepxumoe npobupkmn nocne nobaBneHns Kax4oro peakTmea TIaTeNbHO NEPEMELWNBAIOT U OCTABNSIOT HA
30 MWHYT onsi nposiBneHust okpacku. Okpacka ctabunbHa B Te4eHne CyTOoK.

4. Mo ncteyveHnm 30 MUHYT NPobbl LEHTPUAYrUpytoT 5 MHYT npu 2000 06./MUH 1 KonopumeTpupyoT Ha PIKe

npv OavHe BOMHbI 525 HM (3eneHblil CBETOMULTP) B KIOBETE C TOMWMHON CNOS 5 MM MPOTMB KOHTPONbHON Npo6bl
(BMECTO HagoCafo4YHOM XMAKOCTM BepyT OMCTUNNMPOBAHHYIO BOLY, & 3aTeM MOCTYMatoT TakK Xe, Kak C OnbITHbIMU
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npobamu).

PacuyeTt pesynbTaTtos.

1. Pacyet copepxaHus ButammHa C Npou3BoAsT C NOMOLLbIO KanubpoBoyHoro rpadvka. 33,3 Mr ackopbuHoBoOM
kmcnotbl pacteopsitoT B 100 Mn 5%-Horo pacrtsopa TPUXNOPYKCYCHOWM KmcnoTtbl. 10 Ma 3TOro pactsopa BHOCAT B

MepHyto konby Ha 100 Mn 1 AONMBaOT A0 METKN 5%-HbIM PaCTBOPOM TPUXNOPYKCYCHON KACNOTHI.

2. B 6 mepHbIx konbax Ha 1,0 Mn BHOCAT mocnenoBatesibHo 4, 6, 8, 10, 20, 30 Mn cTaHOAPTHOro pacTeopa u
[0OBOASAT OO METKU AUCTUNNNPOBAHHON BOLON.

3. Mo 1,5 Mn pacTeBopa u3 kax o Konboukn BHOCAT B LEHTPUAYXHble Npobupku, npubasnstot no 0,1 mn 85%-
HOW ¢pOCAOPHOA KUCNOThI (0pTO), 0,8 M 1%-HOro pacteopa ' -aunupuanna u 0,1 mn 3%-Horo pacTeopa xJ0pPHOro

Xenesa, nepemMewrBsalT 1 ocTaBnsaloT Ha 30 MUHYT ANS NPOSBNEHUS OKPACKU.

4. MNepen KONOPUMETPUPOBaHMEM NPOBLI LEHTPUAYrMpyOT 5 MUHYT npu 2000 06./MWH. [MonyYeHHbIe pe3ynbTaThl
n3obpaxatoT rpacouyecky Ha MUNIMMEeTPoBOI Bymare.

MpumeyaHus:

1. CraHpapTHble pacTBOPbl ackopOVMHOBON KWUCNMOTbI HECTOWKU. WX TroTOBSAT HEnocpeAcTBEHHO nepeq
uccnenosaHneM. ConepxaHue sutammHa C B nnasme KPOBU MPU €€ XPaHEHUN B XONOAUNbHUKE CHUXAETCS.

2. CopepxaHue ButammHa C B CbIBOPOTKE KPOBU 3HAYNTENBHO HUXE, YEM B NNasMe.

3. OnpegneneHne comepxaHusi ButammHa C HeobxoOMMO NPOBOAMTb B CBEXEN Mna3Me, OTAENEHHOW OT
(hOPMEHHbBIX 3NEMEHTOB B TeYeHMe 4-x Yacos nocne otéopa npob KpoBu.

3HAYEHUE. CopepxaHve ButammHa C B nnasme 300pPOBbIX XMBOTHbIX MNpeacTaBneHo B Tabnuue 2
[MpunoxeHus.

22. ONPELOENEHNE BUTAMUHA E B CbIBOPOTKE KPOBU

MpvHuMn MmeTomna. MeToL OCHOBaH Ha OMPeLENeHUM WOHOB [BYXBANEHTHOrO Xenesa, obpasylowmxcs npwu
B3aVMOEVCTBMIN TOKOGEPOIOB C X/IOPHBIM XENE30M, B BUAE OKPALEHHOr0 KOMMIEKEa Fy2t C OPTOPEHAHTPOMHOM

(OD) nnn 6atopeHaHTponnHoM (BD).
PeakTusbl.
1. CnnpT aTunosebiin, 96% no NOCT P 51652-2000.
2. lNekcaH, x.u.
3. BeHson neperHaHHbIN.

4. 0,025%-HbIn pacTBOP XNOPHOro Xenesa B ataHone (25 mr FeCl; pacTeopsoT B 10 M aTaHoNa M 9TOT pacTeop

pa3BoasT aTaHosoM ewe B 10 pas). PacTBop roToBMTCS B OEeHb NPOBEeLEHWs aHanu3oB. [oaeH B TedeHne paboyero
IHS.

5. 0,05%-Hblii pacTBOp OpTO- MM b6aTodpeHaHTponnHa B ataHone (25 mr Od unm bd pacteopsitor B 10 Mn
aTaHona u 3TOT PacTBOpP pPas3BomAT ewe B 5 pas). PactBop rotoButCcS B AEHb NMPOBEAEHUS aHanu3os. [04eH B
TeyeHne paboyero OHs.

O6opynoBaHue 1 annapartypa.

1. CnekTpodpoToMeTp Ntoboi Mapku.

2. Becbl aHanutuyeckue no FOCT 24104-2001.
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3. baHg BoasHas.

4. LleHTpudyra.

5. CekyHnoomep.

6. BannoH ¢ razoobpasHbIM a30TOM.

7. MvneTkn namepuTesbHble.

8. MpobupKn LEHTPUDYXHBIE 1 XUMUYECKIE.

9. Mpobupkn ¢ NpMTEPTHIMU NPOBGKaMW.

Matepuan ons nccnenosaHus.

MaTepunanom ons uccnefoBaHnsi CNyXMT CbIBOPOTKA KPOBMU.
Xopn onpeneneHus.

1. B npobupku ¢ nputepTbiMKi Npobkamy BHOCSAT Mo 1 MA CbIBOPOTKM KPOBMU U MpUAMBalOT Mo 1 MA 3TUIOBOro
cnvpTta. TwatenbHO NepeMewWwmnsaroT CTEKSAHHON NanoYKON.

2. K npobam po6aBnsoT 3 Mn rekcaHa U SHEPrMYHO BCTPSIXMBAIOT B TEYEHUE 2-X MUHYT.

3. Mpobbl Nocne BCTPSIXMBAHNUS NEPEHOCAT B LEHTPUAPYXHbIE NPOBUPKM 1 LEHTPUPYrMPYIOT B TeyeHne 10 MUHyT
npu 2500-3000 06./MUH.

4. 13 BepxHero rekcaHoBOro cfiosi oTébupatoT no 2 MJ, NePeHoCAT B YeTblpe XUMMYEecKue nMpobupku n B HUX
BbINAPVBAIOT rekcaH B TOKe a3oTa Ha BoasiHoi 6aHe npu Temnepatype 50°C.

5. Cyxoii octaTok pacteopsitoT B 1 Mn 6eH3ona, npubasnsatot no 1 mn 0,025%-HOro pacTeopa X10pHOro Xenesa u
BblAEPXMBAKOT NPU KOMHATHOW TeMrnepartype B TeYEeHNe 5 MUHYT.

6. K npobam (no ogHoi) npunueaioT no 1 Mn 0,05%-Horo pactBopa OPTOGIEHAHTPONMHA (MK
6aToheHaHTPOINH) U POBHO Yepes 2 MUHYTHI (MO CEKYHOOMEPY) U3MEPSIIOT OMNTUYECKYIO MNOTHOCTb (&, ) NPV ANVHE

BONHbl 510 HM (NpW MCNONb30BaHUM OPTOGEHAHTPONMHA) MK Npu 535 HM (MpU cnonb3oBaHUM BATOEHAHTPONMHA)
npoTmB Npobbl, copepxailerr 1 mn 6eH30na B 2 M1 3TUIOBOMO CnvpTa.

7. OQHOBPEMEHHO C OMbITHBIMU CTaBAT KOHTPONbHYyt npoby, comepxauwyto 1 mn 6eHsona, 1 mn pacteopa
XNOPHOro xenesa, 1 Mn pactesopa opTo- unun 6atodeHaHTponnHa. ONTUHECKyo NNOTHOCTb KOHTPObLHON NPobbI ( &, )

N3MEPSIIOT TakXe Yepes 2 MUHYThbl Mo cekyHaomepy nocne nobasneHuns Od nnm 6.

8. MNpwv onpeneneHun BuTammHa E B CbIBOPOTKE KPOBW KPYMHOrO poratoro ckoTa, Coaep xallei MHOro KapoTuHa,
nocne LEeHTPUYrMpoBaHns BEPXHWIA FeKCAHOBbIA CNOM MO BO3MOXHOCTV MakCUManbHO MEPEHOCAT B YUCTblE
XUMMYecKre NpobrpKy 1 N3MEPSIOT OMTUYECKYIO MNOTHOCTL NPOo6 Npu 462 HM NPOTUB YACTOrO rekcaHa ( £y ). danee

oTHMBAIOT MO 2 MM reKCaHOBOrO 3KCTpaKTa, MEPEHOCST €ro B HOBble XMMUYecKkue Npobupkn 1 ganee nNpoaonxawT
cornacHo n.4.

MocTpoeHue kanmbpoBOYHOrO rpagouka.

4,31 mMr anbgpa-Tokogpepona pacTteopstor B 100 mn 6eH3ona (KOHUEHTpauusi nonydYeHHoro pacteopa - 100
MKM/n). V13 aToro pacrteBopa roTOBAT OCHOBHOW PacTBOP C KOHUEHTpauuen anbda-tokodepona - 40 mkM/n. U3
OCHOBHOro pacteopa nyTem pasbasneHns 6eH30/0M TOTOBSAT paboyve cTaHaapTHble PacTBOPbl B WMHTepBane
KoHueHTpaumnii 30-1 MkM/n. Ons nocTpoeHus kanubpoBOYHOW KpuBoW BepyT no 1 MA KaXxAoro U3 CTaHOapTHbIX
paboyrx pacTBOPOB (B ABYX-TPEX MOBTOPHOCTSIX), NpubasnsoT no 1 Mn 0,025%-Horo pacteopa XJIOPHOro Xenesa u
nanee obpabatbiBaloT Tak Xe, Kak U onblTHble Npobbl cornacHo n.6. Ha munnnmeTpoBoit Bymare no ocu abcumce
OTKNAaAblBAOT 3HAYEHWNS KOHUEHTpauuiA CTaHOAPTHbIX PacTBOPOB, a MO OCW OpAMHAT - COOTBETCTBYHOWMUE UM
3HaYeHUs ONTUYECKUX NNOTHOCTEN (&), PaBHbIX pasHuLE MeXAy ONTUYECKON NMNOTHOCTbI KaXAoro cTaHgapTHOro
pacTBopa 1 ONTUYECKOW NNOTHOCTHIO KOHTPONbHOW NPO6bI.
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PacyeTt pesynbTaTtos.
KonuuecTtBo ButamuHa E, yyacteyiowero B peakuun, onpeaensioT o KanmbpoBoYHOMY rpadoviky, yunTbiBas, 4To:

- On8 CBUHEW, oBeu, NTUY, & = B — B ;
- 0N KPYMHOro poratoro ckota & =(&, — & 31— (B x0,270).

KoHueHTpauwto ButamMmHa E B cbiIBOPOTKE KPOBM paccumThIBalOT MO hopMyne:

C:AXB,
2

roe ¢ - cogepxaHue sutamunHa E B coiBopoTke, MKM/n;
A- KONMYecTBO BUTaMuHa E, HanaeHHoe no kanmbpoBOYHOW KPUBOIA;

3 - obliee KONMYECTBO reKkCaHOBOro aKCTPaKTa;

2 - 06bEM BbINAPEHHOMO FEKCAHOBOr0 9KCTpaKTa.

MpuMmeyaHue:

1. CbiIBOPOTKA MOXET XPaHUTbCS B XON0oAMAbHUKE npu 0-4°C B TeYeHMe OByX HeLenb.

2. Mpobbl Npu nccnenoBaHn Heobxoammo 6epeyb OT NPSIMOro NonafaHUs ceeTa.

23. ONPEOENEHNE OUEHOBbBIX KOHBIOATOB U KETOOMEHOB NOJIMHEHACBILLLEHHbIX XKUPHbIX
KUCNOT B KPOBU

MpuHuun metopa. lNpouecc NepekUCHOro OKUCNEHUS MONMHEHACHIWEHHbBIX XUPHbIX KWUCIOT COMPOBOXOaeTcs
neperpynnMpoBKOA OBOMHbLIX CBSA3EA W BO3HWKHOBEHWEM CUCTEMbI COMPSXEHHbIX AUEHOBbLIX CTPYKTYP, UMEHoWmX
MakCvMyM nornoweHus npu 232-234 HM ¢ nnedyom B obnactm 260-280 HM, COOTBETCTBYIOWMM COMPSAXEHHbLIM
KeToaMeHam.

PeakTuBbl.

1. SkcTparvpytowas CMecb rentaH-u3onponunosbiii cnupT 1:1 (Mo o6bemy).

2. CnupT aTnnoBbii, 96%.

O6opynoBaHve 1 annapartypa.

1. CnekTpodhoTomMeTp.

2. BaHga BoasHas.

3. LUeHTpudpyra pedopuxepatopHas.

4. BannoH c ra3oobpasHbiM a30ToM.

5. MNMuneTkn namepmtenbHbIe.

6. Mpobupkn XxMMuYeckre 1 LEHTPUGYXHbIE.

Matepuan ons nccnenosaHums.

MaTepuanom aons uccnenoBaHust ClyXuT renapruHM3npoBaHHas KPoBb.
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Xon onpenenexHns.
1. B ueHTpudpyxHble npobumpku BHOCST Mo 1 M1 KPOBMU.

2. K npobam npunusaioT no 7 Mn 3KCTparupyioLlein cMecu, 3aKkpbiBaioT KOPKOBbIMU Npobkamu (HENb3s 3aKpbiBaTb
PEe3NHOBbLIMM MPO6KaMK) N MHTEHCUBHO BCTPAXMBAIOT B TEYEHNE 2 MUHYT.

3. Mpobbl LeHTpUdyrupytoT B TedeHne 15 muHyT npm 3000 06./MuH npm 0-4°C.

4.2 MN BEPXHErO renTaHoBOro CNost NEPEHOCHT B YACThIE XMMMYECKNE NPOBMPKU 1 BbINAPUBAKOT B TOKE a30Ta Ha
BoAsiHol 6aHe npu 40-50°C.

5. K cyxomy ocTtatky Ha [AgHe npobupkyn npuavealoT 3 M 3TWIOBOrO CrnvpTa, MNpPOBVPKU WHTEHCUBHO
BCTPSXMBAIOT, 0CTaBNSA0T HA 10-15 MUHYT Npu KOMHATHOW TEMMNEpPATYype 1 Nepes U3MEPEHMEM elle pa3 BCTPAXMNBAIOT.

6. V1amMepst0T OTHOCUTENBbHYO MNOTHOCTb OMbITHBIX NPO6 Npy 232 1 273 HM NPOTMB KOHTPONBHOW, COAepXallei
3TWUJIOBBIA CNVPT, B KIOBETaX C X040M siy4a 10 MM.

7. B aTnx xe npobax onpenensioT cogepxaHue obwmx nmnugos no n.9 cynbcoBaHIVHOBEIM METOAOM.
PacueTt peaynbTaTtos.
CopnepxaHue oneHobix KoHbloratos ([K) n ketoaneHos (KI) paccumTbiBaloT no goopmyne:

By

o =
IEED P

roe
CﬂK(Kﬂ) - cogepxaHne OneHOoBbIX KOHbHraTtoBs (KeTO,EI,VIeHOB) B eAMHMLUax onTU4eckom NNOTHOCTU Ha Mr INNWAOB;

B35 - ONTYECKASA NNOTHOCTb NPOO6LI AN ANEHOBLIX KOHBbIOraToB;
Eo33- ONTMYECKAS NNOTHOCTb NPO6bl ANS KETOANEHOB;

A- cogepxanuve obwux nunuaos B npobe.
[MpumeyaHve.

Mpobbl renapnHM3NPOBaHHOK KPOBW UCCedyloT He No3aHee 6 4acoB Moc/e B3SiTUS NMPU YCNOBUM XPaHEHNS He
Bbiwe 10°C.

24. ONPELOENEHMWE MAJTOHOBOIO OUANbOErMOA B KPOBU
MpuHuun MeTtomda. MNpw BLICOKOW TemnepaType B KUCON cpede ManoHosbi ananbaerns (MOA) pearvpyert ¢ 2-
TMo6apbuTypoBOIA KUCNOTOM C 0Opa3oBaHMEM OKPALWEHHOro TPUMETMHOBOTO KOMIMJIEKCA, VIMEOWero MakCuMyM
nornoLeHns npu 532 HM.
PeakTusbl.

1. 10% BOAHbIV pacTBOp TpUXNOpyKcycHon kucnoTol (TXY).

2. 0,8% BoAHbI pacTBop 2-Tnobapbutyposoit kucnotbl (2-TBK). FoToBMTCA NpK HarpesaHuy B KuNsiweli BOASHOM
6aHe B feHb 1CCNnenoBaHmsl.

3. Bona auctunnuposanHas.

O6opynoBaHve 1 annaparypa.
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1. CnekTpodchoToMeETp.

2. UeHTpudoyra nabopatopHasi.

3. BonsHas baHs.

4. Becbl aHannTu4eckue.

5. Mpobupkn xuMuyeckne n LEHTPUGYXHbIE.

6. Konbbl MepHble.

7. MNuneTkn namepuTenbHole.

Matepuan ons nccnenosaHums.

MaTepuanom ons uccnefoBaHnsi CNyXXuT renapMHN3npoBaHHas KPoBb.
Xopn onpeneneHus.

1. K 2,5 M1 renapuHU3npoBaHHON KPOBU, MOMELLEHHON B LEHTPUAYXHY0 npobupky, npunmnearT 2,5 mn 10%
pacTeopa TPUXIOPYKCYCHON KUCNOTbl, XOPOLWO NepeMellnBatoT CTEKNSHHON Nanoykon.

2. Mpobbl LeHTpUMYrnpytoT B TeyeHne 15 MuHyT npu 3000 06./MUH.

3. 3,0 M1 HAAOCAA0YHOW XUAKOCTM NEPEHOCHT B YNCTbIE LEHTPUYXHbIE Npobupku u npubasnstot 1,5 Mn 0,8%
pacTBopa 2-T1nobapbuTypOoBOV KMCNOTHI 1 XOPOLO NEpPEMELWBatOT.

4. Mpobbl NnomelwaloT B KUNsiwyo BoasHylo 6aHi0 poBHO Ha 15 MUHYT. B xone peakuun pasBumBaeTcsi pO30BOE
oKpalvBaHue.

5. Mpobbl BbIHAMAIOT U3 KUMsWelh BOAAHON BaHM 1 oxnaxnarT noL CTpyeil XoNnoAHOW BOLOMPOBOAHON BOAbI.
Mocne oxnaxneHns nx LeHTPUAYrnpytoT B TedeHne 5 MuHyT npu 3000 06./MUH.

6. OQHOBPEMEHHO C OMbITHBIMM CTaBSIT KOHTPOJIbHYO Npoby, comepxaluyto 2,5 Ma AUCTUNNMPOBaHHOR BoAbl, 2,5
Mn 10% TpuxnopykcycHol kucnotbl, 1,5 mMn 0,8% pactBopa 2-TMobapbutypoBoit kucnotbl, U obpabaTbiBaloT
aHanornyHo onbITHOM Npobe.

7. TlonyyeHHbIli LEHTpUAGYraT OCTOPOXHO, HE BCTPAXMBASA, NEPEHOCSAT B XUMUYECKME MPOBUPKM U U3MEPSIOT
OMTMYECKYIO NMNOTHOCTb OMbITHBIX NPO6 NP 532 HM NPOTMB KOHTPObHOW NPobbl B 10 MM KloBETax.

PacuyeTt pesynbTaTtos.
Copep>xaHve ManoHOBOro ananbaernaa B KpoBU paccunTbiBaloT Mo oopMmyre:
£10°.3
C="—x,
1,56-10
roe ' - KOHUeHTpaumsi ManoHoBoro ananoaernaa, MKM/n;

H-onTndyeckas NNOTHOCTb I'Ip06bl;

106 - KOadppUUMEHT nepecyeTa B MKM;
1,56x105 - KO3 PUUNEHT MONSAPHON SKCTUHKLMN TpUMeTnHoBoro komnnekca MIOA ¢ 2-TBK;

3 - (hakTop pa3seneHus.
MpumeyaHus.

1. Bpems HarpesaHusi npy 100°C no n.5.4 He OONXHO npeBblwatb 15 MUHYT, T.K. Npu 6onee OANTENbHOM
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HarpeBaHun ¢ 2-TMobapbUTypPOBO KUCNOTOW pearupytoT Opyrue XMMmiyeckne coeamHeHust (CuanoBble KUCIOTbl U
Op.), cogepxawmecs B Kposu 1 gaowme ¢ 2-TEK okpalleHHble KOMNOHEHTbI, UMEKOLWME MAKCMMYM MNOT IOLWEHNS B TON
obnacTtu cnekTpa, 4To U TPUMETUHOBbLIA KOMIMIEKC ManoHOBOro ananbaernaa c 2-TbK.

25. ONPEOENEHUE ®JTYOPECLUPYIOLWLNX OCHOBAHUN LUN® DA B CbIBOPOTKE KPOBU

MpvHuUMn MeTopa. MeTon OCHOBaH Ha M3MepeHUn donyopecueHumMn coeanHeHunii Tuna WngpgoBbix 0CHOBaHWIA,
N3BNEKaeMbIX UMUAHBIMA PACTBOPUTENSAMUA M3 BONOrMYECcKOro Matepuana.

PeakTusbl.

1. Xnopodpopm.

2. CnpT MEeTUNOoBbIN.

3. OkcTparmpytowas cmecb xnopodopmM-metaron 2:1 (no obbemy).
4. CepHas knucnorta, 0,1 H.

5. CtaHpapTHbIi pacTBop XUHWH-cynbgpaTta (10 Mr xuHuH-cynbcpata pactesopstoT B 10 mn 0,1 H pacteopa
CEepHOI KNUCNOTbI). PAaCTBOP MOXET XpaHUTbCS B XONOAMNbHUKE B MOCYE U3 TEMHOrO CTeKNa B TeyeHre mecsua.

O6opynoBaHue 1 annapartypa.

1. CnekTpokonopumetp "Cnekon-10" ¢ NpMCTaBKON ANS U3MEPEHNS (PNYOPECLEHLUMN NN CNEKTPOG TyOPOMETP
noboi monenm.

2. Becbl aHanuTtuuyeckue.

3. XonoannbH1K 6bITOBOW.

N

. LeHTpundoyra nabopartopHas.
5. baHs BoasiHas.

6. NMnneTkn namepuTenbHbIE.

~

. Konbbl MepHblie.

8. Mpobupkn xmuMuyeckre 1 LEHTPUGYXHbBIE.

MaTtepuan ons nccnefoBaHus.

MaTepuanom ang uccnenoBaHust CNy>XuT CbiIBOPOTKA KPOBMU.
Xon onpeneneHus.

1. B ueHTpndyXHyto Npobupky BHOCAT 1 MA CbIBOPOTKM KPOBM U MPUAMBAIOT MO 4 M CMECU XNOPOCPOpM-
meTaHon. Mpobbl TIwaTenbHO NepeMeLnBaloT CTEKISIHHO NanoyKom.

2. TMpobvpkn NNOTHO 3aKpbiBAlOT KOPKOBbIMM MNpobKamu, MoMewarT B BOASHYl0 0aHlo Ha 5 MUHYT npu
Temnepatype 30°C. BolHUMaOT U3 6aHV 1 MHTEHCUBHO BCTPSIXMBAIOT B TEYEHME 1 MUHYTHI.

3. Mpobbl LeHTPMAYrUpPYOT B TeveHne 15 MuHyT npu 3000 06./MUH.

4. BepxHunit BOOHO-CNUPTOBOI CNO 0CTOPOXHO oTcackiBaloT. Ocanok 6erka NpoThlKatoT CTEKSHHON NanoyvkoiA.
HuXHUIA XNOpOPOPMHBIA 3KCTPaKT (PUNbTPYIOT B YUCTbie NPOOMPKM Yepe3 CMOYEHHbI XNOpPodOpPMOM ByMaKHblii

punbTp.

5. NamepsatoT donyopecueHumto Xx1opopOpMHbIX 3KCTPaKTOB MpW AAVHE BONHbI BO3OYXOeHWs, paBHoin 365-370
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HM, U ONVHE BOMHbI mncnyckaHmsa 435-440 HM. DnyopecueHuMi0 CTaHOapTHOro pacTBopa W3MEPST MOCne €ero
passeneHusa B 1000 pas oo KoHUeHTpauun 1 Mkr/n. Takxe namepsatoT gonyopecLeHLnio YUCTOro xnopodopma.

PacueT pesynbTaTtos.
CognepxaHve gnyopecumpytowmx ocHosaHui Wingdha paccumTbiBaloT No hopmyne:
B, -Eg

A_ ’
ECT _Em

roe 4 - cogepxaHue ocHoBaHuii lndgpdoa, oTH. en./Mn CbiIBOPOTKY;
E_ - hnyopecueHumns onbITHON Npobbi;

E_. - donyopecueHuns cTaHaapTHOro pacTsopa XMHWH-CynbdaTa, NpuHaTas 3a 1 eanHuly;
E,_- doniyopecLeHLms Y1CToro xnopodopma.
Mpumevarve.

1. CblBOPOTKY MOXHO XPaHWUTb B X0N04u/bHMKE He 6onee 1 cyTok.

2. XnopodopM nepen Ucnob30BaHMEM OYMLLAIKOT MEepPeroHKOIA.

26. ONPEOENEHUE AKTUBHOCTU CYNEPOKCUOOUCMYTA3bl B 9PUTPOLUTAX
MpuHuun Metopa. MeTon OCHOBaH Ha TOPMOXEHWUM CYrNepOKCMAAOUCMYTa30i BOCCTAHOBMEHWUS OeCLBETHbIX
TeTpasonneBblX COMel CYyNnepoKCUAHbIMA aHWoHpaaukanamu, Mpu KOTOPOM MPOMCXOOUT KX MpespalleHne B
OKpalleHHble CoeanHeHUs (hopmasaHsbl).

PeakTuBbl.

1. 0,2 MM pacteop S TA-Na (37 mr SJTA- 17a, (TprnoHa b) pacteopstot B 500 M ANCTUNNMPOBAHHOR BOAbI).

2. 0,05 M pacteop TeTpameTuneHanammHa (TOM3 ) (0,28 mn TOMO L pacteopstoT B 40 mn 0,2 MM pacTteopa
SOTA-17a,). PeakTus rogeH ons ucnonb3osaHus Yepes 2 4aca nocne npuroToBNEHNS B TEYEHNE CYTOK.

3. 0,034 MM pacTBop pubodpnasuHa (1,3 Mr pubodpnaBnHa PacTBOPSAIOT MPU NEePeEMELIVBAHUN HA MarHUTHOW
mewasnke B TeyeHne 20-30 mmHyT B 100 Mn AMCTUNNNPOBAHHON BoAbl). PacTBOp XpaHUTCS B CKNSIHKE U3 TEMHOrO
cTekna u rofeH B TedeHne paboyero gHs.

4. 0,85 MM pacteop napa-HutpoTeTpasonusa xnopuctoro (n-HTX) (32 mr n-HTX pacteopsitor B 100 Mn
ONCTUNNMPOBaHHOW BOAbl). PeakTnB pacTBopseTcs MeaneHHO, NO3TOMY MOXHO MCMO/b30BaTb MAarHNTHYIO Mewarnky u
noporpes 8o 50°C. XpaHnUTCSa B CKNSHKE U3 TEMHOMO CTekna B TeyeHne 1 mecaua.

5. 0,1 M dpocdpaTHbiii 6ydpep, pH 7,8 (1,3616 r KH,PO, pactsopstoT B 100 mn BoAbl, 16,036 r Ma,HPO, x 2H, O
nnm 32,313 r Na,HPO, % 12H, 0 pactBopsioT B 900 mn Boabl). K ofHo yacTu pacteopa gocdpata kanus nobasnsaiot
9 yacTen pacteopa gocgata HaTpus 1 nposepstoT pH Ha pH-meTpe.

6. 0,1 M goocdhaTHbIn 6ydep, pH 9,85 (MonosuHy npurotosneHHoro bydpepa pH 7,8 no n.5 octaBnsioT, a Apyryto
NONOBMHY 0OBOASAT NO4 KOHTponeM pH-meTtpa 0o 9,85 KOHUEHTpMpoBaHHbIM pacTeopoM KOH).

7. 1% pacTBop KOOUCTOro Kanus.
8. 0,9% pacTBOp XNOPUCTOro HATPUS.

9. CMecb X/10pohopM-3TaHoON B COOTHOWEHUN 5:3 (Mo o6bemy).
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O6opynoBaHve 1 annapartypa.

—

. POTO3NEKTPOKONOPUMETP.

2. Namna pgHeBHOro ceeta MolHocTbio 40 BaTT, AnvHa Tpybku 1 M 1 6onee.

3. Wratme ansg npobupok Ha 20-30 rHe3n B OAMH PS4, 3aKpbITbid cnepeamn 1 c3aau YepHol bymaroi.
4. Becbl aHanuTuyeckume.

5. MarHuTHas melanka.

o

. CekyHnoomep.

~

. UeHTpudoyra pedpuxepatopHas.

8. XonoannbHvK 6bITOBOVA.

9. BoasiHas H6aHs.

10. Konbbl MepHble.

11. NMpobrpKy XMMUYECKIME N LIEHTPUADY XKHbIE.
Matepwan ang uccnenoBaHus.

MaTepuanom ang nccnefoBaHus Cnyxar 3pUTPOLNTbI, OTMbITbIE TPMX bl OT NNasmbl XonogHbiM 0,9% pacTBopom
XNOPUCTOro HaTpws.

Xon onpenenexHus.
1. K sputpountapHoii Macce, NONyYEHHOW MNocne OTMbIBKM OT nnaambl 0,5 MA renapuHn3npoBaHHON KPOBWU,
npunuealoT 5 Mn oxnaxgeHHoln fo 1-4°C oMCTUNNUPOBAHHOM BOLbI M OCTABNAIOT B NeAsHon 6aHe Ha 15 MuHyT ans

6onee NofHoOro remonnaa.

2. 1,5 M reMonusata nepeHocsiT B LEHTPUAYXHble Npobupku, npubasnsoT 0,5 Ma cMecn XopogoopM-3TaHor,
nepemewwmnBaroT 1 ocTaensaloT Ha 10-15 MMHYT B nesHoi BoasHOM 6aHe.

3. Mpobbl ueHTprdyrupytoT npu 0-4°C B TedeHne 15 MnHyT npn 3000 06./MUH.
4. HapocanoyHyto XnaokocTb (BecuUBETHYIO UK chnerka XentosaTylo) pa3baBnsaioT OUCTUNNMPOBAHHON BOAOK B
20 pas. onoBrHY nony4YeHHOro 6MONOrMYeckoro Matepuana OCTaBNSIOT B XUMUYECKMX Mnpobupkax B NeasiHou

BOOSHOM OaHe.

5. Opyryio nonosmHy 6ronornyeckoro matepuana nomewarT B Kunswyio BoasHylo 6aHio Ha 10 MuHyT (Boda
JOJIXHa NOCTOSIHHO KMMNeTb) ANS MHaKTUBaUMM oepMeHTa.

6. Ilna kaxpgoi npobbl 6epyT Tpu XUMMYEcKMe NPobUpKkK, CTABAT MX B 3aKPbITbI WTATUB U 0OOABNSIOT B HUX
pacTBOPbl PeakTMBOB 1 B1ONOrMYecKuii MaTepuan B MOPSAKE U KONUMYECTBAX, yKasaHHbIX B Tabnvue.

Tabnuua
N n/n PeakTusbl OnbiT KoHTponb KoHTponb Ha
peakTuBbI

1. 0,1 M gpocchaTtHbi bydpep, pH 7,8 1,0 Mn 1,0 Mn -

2. 10,1 M choccpatHnblin Bydpep, pH 9,85 - - 2,0 mn
3. (0,05 M pacteop TOM3a 1,0 Mn 1,0 Mn -

4. 10,85 M pacTtBop N-HATPOTETPA30/IMA 1,0 Mmn 1,0 Mn 1,0 Mn
5. |Boga auctunnnposaHHas 5,0 mn 5,0 Mmn 5,0 mn
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6. |buonornyecknin matepman rno n.5.4 0,2wmn - -
7. |Bwnonornyecknin matepman no n.5.5 - 0,2 mn 0,2 mn
8. 0,034 MM pacTBOp pnbochnasnHa 2,0 Mn 2,0 Mn 2,0 Mn

7. Copepxumoe nNpobrpok TwaTeNbHO NEePeMeLlBalOT U WTATUB C HUMK YyCTaHABMBAOT Ha paccTosiHum 20 cMm
0T Nnamnbl JHEBHOrO CBETA.

8. BkniovatoT namny, nporpesatoT ee B TedyeHne 10 MuHyT. OTKPLIBAOT NEPENHIO CTEHKY WTATUBA N 06NyYaoT
npobbl B Te4eHne 5 MUHYT (M0 CEKYHAOMEPY) U 3aKPbIBAKOT NEPELHIO CTEHKY WTaTUBA.

9. Bo Bce npobupku fobasnsitoT (kak MOXHO 6bicTpee) no 1 Mn 1% pacTBopa MOANCTOro Kanust (Ans OCTaHOBKYM
peakuun) n cpasy UHTEHCUBHO NepeMelmnBaloT.

10. W3mepsoT ONTWYECKyld NNOTHOCTb KaxAoh npobbl Ha POTOINEKTPOKONOPUMETPE MPU  3eNEeHOM
ceetodounbTpe N 5 B kKioBeTax ¢ xonom nyya 20 MM NPOTMB OUCTUNNMPOBAHHOR BOAbI.

11. KonnyectBo remornobvHa B reMonusatax oOnpeaenstoT reMurnobuHUMaHUOHbIM METOAOM C MOMOLbIO
COOTBETCTBYtOWEro Habopa peakTUBOB.

PacyeT pesynbTaTtos.

Haxo[aT npoueHT TOPMOXEHMS cynepokeuaancmyTasol obpasosaHus coopmasara n-HTX no goopmyne:

Tzﬁxmg,
E,— By

roe:
T - NPOUEHT TOPMOXEHUA peakKUuni;
E, - ontu4yeckas nioTHOCTb KOHTPO/bHOM I'Ip06bl;
E,p- onTnyeckas nnoTHOCTb OMbITHOM I'Ip06bl;

EKP_ onTnyeckas nNnnoTHOCTb I'Ip06bl KOHTPO/1A Ha peakKTuBbl.

MpuHaTo cuntatb, 410 50% WHrMBUpPOBAHMS pPeakunMum COOTBETCTBYET OAHON OTHOCWUTESIbHON eaunHuue
aKTUBHOCTWN doepMeHTa.

2. KonnyectBo OTHOCWUTENbHbIX €AUHWL, aKTUBHOCTW DepMeHTa, BHECEHHOro B Mpoby, paccynTbiBalOT MO
bopmyne:

M — 10(0,26XT-1,3) ,

roe:
Af - KONMN4eCTBO OTHOCUTENIbHbIX e ANHNLL aKTUBHOCTU B r|p06e;

T - NPOUEHT TOPMOXEHUA peakunn.

3. AKTMBHOCTb CynepoKCMAAMCMyTasbl B MNepecyetTe Ha colepXaHue remornobuHa paccyuTbiBaeTcsl no
bopmyne:

_ MxE,
T 01236xE,

roe:
A- aKTUBHOCTb CynepoKCUALMCMYTa3bl, e4. aKT./Mr reMornobuHa;
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A - KONIMYECTBO eanHuUL, pepMeHTa B npobe;

E_.- onTMYeckas nNnoTHOCTb CTAHAAPTHOro pacTeopa, cogepxauwero 59,75 mr remornobuHumanduga 8 100 mn no
n.5.11;

B - ONTMYECKAS NNOTHOCTL OMNbITHOM NPO6bLI reMonuaarta npu onpeaeneHnn remor nobmHa no n.2
MpumeyaHus.
1. Mpobbl renapnHN3MpPoBaHHOM KPOBM MOXHO XpaHuTb npu +4°C He Bonee 1 cyTok.

2. Xumumuyeckme npobupkn, B KOTOPbIX BeOETCS OnpelneneHue aKTMBHOCTU (PepMeHTa, [OONXHbl WUMEeTb
O[VHaKOBbI AnameTp, TONWMHY CTEHOK M LBET CTeKna.

3. B nobaske 6uonornyeckoro Matepuana gofxHa cogepXartbcs NpUMepHo 1 eonHMLA akTUBHOCTM (hepMeHTa
(NPOUEHT TOPMOXEHUSA JOONXEH COCTaBNATb 35-55%).

27. ONPELOENEHUE AKTUBHOCTU KATAJNA3bI B KPOBU

MpvHUMn meTona. MeTon ocHOBaH Ha cnocobHOCTU nepekncu Bogopoaa obpasoBbiBaTh C MONMOLATOM aMMOHWS
CTOMKUIA OKpaLIEHHbIA KOMMNIEKC C MakCMMyMOM noroweHns npu 410 HM.

PeakTuBsbl.

1. 0,04412 H pacTtBop nepekucu Bopopopa (lotoeAT npumepHo 0,08% pacTBop nepekucu Bogopoda U
yCTaHaBNMBalOT TOYHYIO KOHUeHTpauuio TutposaHvnem 0,01 H pactBopom KEMnO,. Ha TutposaHue 5 mn 0,04412 H

pacTteopa nepekucu sogopoga AonxHo maTtm 22,06 mn 0,01 H pacteopa nepmaHraHaTta kanus. Mo pesynbTtatam
TUTPOBAHUSA PaCTBOP NMEPEKUCK BOAOPOLA OOBOAST A0 HYXHOW KOHUEHTpaumMm ANCTUANNPOBaHHON BOOON).

2. 4,5% pactBop amMmoHuUsi MonunbaeHosokucnoro (4,5 r Mmonubpata aMmMoHMs pacTeBopsloT B 9565 Mn
OUCTUNNMPOBAHHOM BOAbI).

3. 0,1 M tpuc-HCI 6ycpep, pH 7,4.

4. bydepHo-cybeTpaTHas cmecb (10 mn Tpuc-HCI 6ydoepa pH 7,4 cmewmsaioT ¢ 30 mn 0,04412 H pacteopa
nepekncy Bogopoaa).

O6opynoBaHve 1 annapartypa.

—

. CnekTpogrotomeTp.

N

. CexyHnoomep.

w

. BaHs BonosiHas.

4. Becbl aHanuTuyeckue.

(63}

. BropeTka.

6. [MuneTkn namepuTenbHble.

7. NMpoburpkn xummnyeckme.

Matepuan ons nccnenosaHums.

MaTepuanom ons uccnefoBaHns CnyXuT renapuHU3npoBaHHas KpoBb.

Xopn onpeneneHus.
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1. K 0,5 Mn renaprvHn3mpoBaHHOl KpoBu npunueaoTt 3,5 Mn AUCTUANNPOBAHHON BOAbI, XOPOLIO NepeMeLlnBatoT v
ocTaenaloT Ha 5-10 MUHYT Npu KOMHATHOW Temnepartype (ocHoBHoW remonmaart). K 0,2 Mn ocHOBHOro remonusara
npubaensoT 3,8 M BOAbI U TWATENbHO NepemMelnBaloT (pabounii remonmaar).

2. B nBe xvMnyeckue npobrpku HanmeatoT no 2,0 mn 6ydpepHo-cybcTpaTHOM CMecy 1 NPONHKYBMPYIOT B BOASIHOM
6aHe npu 37°C B TeyeHne 10 MUHYT.

3. B ooHy 13 npobupok (onbiTHyt0) nobaensaioT 0,1 mn paboyero remonuaara, TwatenbHO MEpPEMeWnBaloT U
NHKYyOupyloT B BoASHOM 6aHe npu 37°C B TeyeHne 3 MUHYT (MO CEKYHAOMEPY).

4. Peakuuio ocTaHaBnvBatoT pobasneHvem B onbiTHyto npoby 2,0 Mn Monubaata ammoHusi. OOHOBPEMEHHO
NPUNUBAOT B KOHTPONbHYIO NPpobupky cHavana 2,0 Mn MmonnbaaTta aMMoHusi, a 3atem 0,1 paboyero remonmsara.

5. N3mMepstoT onTUYECKYHO NNOTHOCTb OMbITHOW 1 KOHTPObHOM Npob npu 410 HM B KioBETE C X040M Nyya 10 MM.
B kayecTBe pacTBopa CpaBHEHWS UCMOJb3YOT CMEChb, cocToswyo U3 1 mn bydgepa, 3 MA ANCTUNNNPOBAHHON BOAb! U
0,1 mn pabouyero reMonmaara.

PacuyeT pesynbTaTtos.

AKTUBHOCTb KaTanasbl pacCYnTbIBAOT N0 OOPMYIE:

(B - B,)%4,1x16x10° x 10°

4 B
22,2%10% x 3

I

roe:
A- aKkTuBHOCTb doepmeHTa, M.E. (MKM nepekucu sogopona/n x MuH);

E, - ONTMYecKas NNOTHOCTb KOHTPO/bHOMN Npobbi;
E_ - onTnyeckasi NNOTHOCTb OMNbITHOM Npobbl;

4,1 - KOHEYHbI 06beM Npobbl;

16x103 - dpakTOp passeneHus;
106 - koadpbuumeHT nepecyeTa Ha MKM;
22,2x106 - KOIPPULIMEHT MONSPHOM SKCTUHKLMM NEepeKkncn BoOopoaa;

3 - BpeMs nHKybaumum, MuH.
MpumeyaHus.

1. Mpo6bl renapnHN3MpPoBaHHOR KPOBM MOXKHO XpaHWUTb Npu +4°C B TEYEHWE CYyTOK.

28. OMNPELOENEHNE AKTUBHOCTU NEPOKCWUOA3bl B KPOBU

MpuHuun MeTopa. MeTon ocHOBaH Ha OMPenENeHWU CKOPOCTM peakuMn OKUCNeHust BeH3nanMHa nepekunchbio
BOOOPOAA NpU yyacTum oepMeHTa ¢ 0Opas3oBaHWeM OKpPaWeHHOro npoaykKTa peakuvu, MMEeoLWero MakCcuMyM
nornoueHns npu 520 HM.

PeakTuBbl.

1. 2,5 MM pacteop 6eHsumaouHa (184,2 mr 6eH3uauHa pacTBOPSIOT MpwW HarpeBaHunm B cmecu 100 mn
OMCTUNNMPOBAHHOM BOabl U 2,3 M NeLsIHON YKCYCHOW KMcnoTobl. [locne nonHoro pactesopeHus 6eH3namHa pacTeop
oXnaxgatoT 1 pacTBOPSIOT B HEM 5,45 I TpeXBOAHOIr0 YKCYCHOKMCNOro HaTpusi. [Mocne aToro obwuini o6 bem pacteopa
[0OBOOSAT OANCTUNNMPOBaHHOM Bogown 0o 400 mn).
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2. 0,333 H nepekucb Bomopoma ([oToBaT 0,6% pacTtBop Mepekucu BOOOPOLa W KOHLEHTpauuk nepekucu
onpegenstot tutposaHnem 0,1 H pactBopoM nepmaHraHaTta kanus. Ha Ttutposanue 3,0 mn 0,333 H nepekucu
Bogopoga fonxHo natn 10,0 mn 0,1 H EmnO,. o pesynbtatam TUTPOBAHNA pacTBOP Nepekncu Boaopona LoBOOAT

[0 HY>XHOW KOHLEeHTpauum UCTUNNMPOBaHHOW BOAOW).
O6opynoBaHve 1 annapartypa.
1. CnekTpopoTOMETP C TEPMOCTATNPYEMOW KIOBETON.
2. CekyHaoomep.
3. YnbTparepmocrar.
4. Becbl aHanuTuyeckue.
5. BiopeTka onsg TutpoBaHus.
6. Mpobupkn xmMmyeckune.
Matepuan ons nccnenosaHus.
Matepuranom onsa nccnenoBaHns CnyXuT renapuHU3npoBaHHas KpoBb.
Xopn onpeneneHus.

1. K 0,1 mn ocHoBHoro remonuaara no n.5.1 "MeTtofna onpeneneHns akTMBHOCTY kaTanasbl" npmbasnsitoT 19,9 mn
LMCTUNNNPOBAHHON BoAbI (pabounii reMonmaar).

2. B TepMocTatpyemyto KioBeTy ¢ XoAoM fiyda 10 MM npunmeatot 2,0 M pacTteopa 6eHamaunHa u 0,5 Mn pacteopa
nepekncy Booopoaa, npeasapuTenbHo nogorpetbix ao 37°C.

3. MepemewnBaloT cooepXnmoe KIoBEThl, OTKPbIBAIOT WTOPKY Kamepbl POoTOINEMEHTOB CNEeKTpohoTOMEeTpa U,
U3MEHAS WUPUHY Wenn, yCTaHaBAMBAIOT NnokasaHus CnekTpodhoToOMeTpa Ha HyneByH OTMETKY WKasbl ONTUYECKON
NAOTHOCTY NMPW ANUHE BOJSIHbI 520 HM.

4. B «xioBety pobasnsitor 0,1 mn paboyero remonuaara, NepeMewnBaldT M POBHO 4vepe3 1 MUHYTY (Mo
CEeKyHOOMepY) CHUMAIOT NMokKasaHWsi ONTMYECKON MNOTHOCTU OMbITHOW NPO6LI.

5. Ins ydyeta W3MEHEHWS OMTMYECKOW MAOTHOCTM 3a CYET HEeEpPMEHTATUBHOrO OKUCNeHusl BeHananHa
aHanorMyHo OnbITHOW MNpobe NpPOBOAST M3MEPEHWE OMTUYECKOW MNOTHOCTU KOHTPONbHOW MpPo6bl, comepXalen
BMecTo paboyero remonuaata 0,1 M1 AUCTUANMPOBAHHOW BOAKI.

PacueTt peaynbTaTtos.

AKTVMBHOCTb Nepokcuaasbl KPOBM paccunTbiBaeTCs Mo opMyne:

(B, - B)=16,08x10°
60

A

roe:
A- @aKTUBHOCTb (PEepMeHTa, ef. OnT. NN./NxCek;

E_ - onTnyeckas NNOTHOCTb OMNbITHOM NPobbI;
E, - ONTUYeckas NNOTHOCTb KOHTPO/bHOW NPOobb;
16,08x106 - chakTOp passeneHus;

60 - Bpems npoBeneHns peakumu, cek.
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[MpumeyaHus.

1. Tockonbky MeTon TpebyeT oOnNpemeneHuss OMTUYECKWMA MAOTHOCTM pPeakUMOHHOW CMecu B CTPOro
ONpeneNeHHbIi MOMEHT BpeMeHW, LenecoobpasHo MCnonb30BaTbh CNEKTPOOTOMETP C LUMAPOBOIA peructpaumnei
pes3ynbTaToB U3MEPEHUI.

2. Mpobbl renapvHU3NPOBaHHON KPOBM MOXHO XpaHuTb npu 0-4°C B TeyeHne 1 cyTok.

29. ONPEOENEHUE AKTUBHOCTU MYTATUOHMNEPOKCUOA3bI B KPOBU

|_|pI/IHLI,I/IFI meTtona. r}'IyTaTVIOHI'IepOKCI/I,D,a3a, BOCCTaHaBnmBasa rungponepekncn, okucndaet BOCCTaHOBJIEHHbI
rnyTaTnoH, No ymMeHbleHN0O KOTOPOro B cpene I/IHKy6aLlI/II/1 onpenengeTcsa akTMBHOCTb pepMeHTa.

PeakTuBbl.
1. 0,1 M dpoccpaTHbii b6ycpep, pH 7,4 (6,8 r KH,PC, pacTeopstoT B 500 mn Boabl, 11,4 r K,HPO, x3H,0
pacteopstoT B 500 mn Bogpbl. [lonyyeHHble pacTBOpbl CMEWMBAKOT MOL4 KOHTponem pH-metpa A0 nonyyYyeHus

Heobx0AMMOoro 3HauveHus pH).

2. 63,8 MM pacTBOp BOCCTaHOB/IEHHOro raytatmoHa (48,58 Mr BOCCTAHOBNEHHOrO raytatuoHa, 14,52 mr asmaa
Hatpms u 27,68 mr OOTA-17a, pacTeopsioT B 35 Mn dpoccarHoro bycdepa pH 7,4. PactBop rotosutcs

HemnocpeaCcTBEHHO Nepel NpoBedeHNeM UCCNeaoBaHNs).

3. 13,8 MM pacTtBop nepekucu sogopoaa (Ha tntpauuwio 10 mn 13,8 MM pacTteopa nepekmcu Bogopona LOXKHO
notm 6,96 mn 0,01 H pactsopa EMuC,. [0 pe3ynbtaram TUTpPOBaHWS pacTBOp Nepekucy BoAopoJa [[OBOOMTCS

BOOOM 00 HEOOXOAMMOI KOHLEHTPaUuK).

4. 10% pacTBop TpuxnopykcycHom kucnotbl (10 r TXY pacteopstoT 8 90 M AUCTUANNPOBAHHOW BOAbI).

5. 0,3 M doccpatHbiii Bydpep, pH 8,0 (10,2 r KH,PO, pactBopsioT B 250 mn BoAbl, 34,2 r K,HPO, % 3H,0
pacteopsitoT B 500 mn Bogbl. IMop koHTponem pH-meTpa pacTBOpbl CMewWwMWBAKT OO MNONyYeHUS HeobxoLmMoro

3HayeHus pH).

6. 10,0 MM pacTBop peakTnea dnnmaHa (39,6 mMr 5,5 ouTno-bmc-(2-HNTPo-6€H30AHOI) KUCNOTLI pacTBopstoT B 10
Mn abConTHOrO METUIOBOrO CAMPTA).

O6opynoBaHue 1 annapartypa.

1. CnekTpocpoTomeTp.

2. LeHTpudcbyra pedpuxeparopHas.

3. baHs BoasHas.

4. CekyHOoMep.

5. XonoannbHuk 6bITOBOM

6. Becbl aHannTnyeckue.

7. pH-meTp

8. MuneTkn n3mepnTenbHoble.

9. MpobuMpKn XMMUYECKME 1 LEHTPURYXHbBIE.

10. Konbbl MepHble.
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MaTepman aona nccnenosaHus.
MaTepmanOM Ona nccnenoBaHmsa CnyXxXunT renapnHn3npoBaHHas KpoBb.
Xopa onpenenexHns.

1. B xummueckyto npobupky HanmeatoT 0,5 Mn kpoBM 1 fo6aBnsioT 3,5 M AMCTUNNMPOBAHHOW BOAbI, TWATENbHO
nepeMewmnBatoT N OCTaBNSIOT B XonoaunbHuke Ha 10-15 MuHyT ang 6onee NonHOro remonmaa.

2. B xumnyeckyto npobupky npunneaioT 1 Mi pacTeopa raytatuoHa n npubaensaoT 1 Mn remonunsara.

3. MNepeHocaT no 0,5 M cMecn B OBe LEHTPUAYXHble NpobupkmK, NOMeLanT nx B BoasHyto 6aHio npu 37°C u
WHKYBUPYIOT B TedyeHne 5 MuHYT. B onbiTHyio npobupky nobasnsitoT 0,1 M pacteBopa Nepekncy BOAOPOAa,
WHTEHCMBHO BCTPSXMBAIOT U OCTABNAOT B BOASHO BaHe.

4. PoBHO 4yepe3 1 MUHYTY C MOMeHTa LobOaBNeHNs pacTBopa Nepekncu BoLopoaa (o CEKyHOLOMEPY) B OMbITHYIO U
KOHTPOJIbHYIO Mpobupky npunueatoT no 2 Mn xonogHon 10% TXY. B KOHTpOnbHYt0 Npobupky TOMBKO MOC/ie 3Toro
nobaensioT 0,1 MA pacTBopa Nepeknucy Boaopoa.

5. Obe npobupkn BCTPAXMBAIOT M NOMeLLaT Ha 10 MUHYT B XONOAUNbHWK.

6. Mpobbl ueHTpudyrnpyoT 15 MuHYT Npy 3000 06./MuH 1 0-4°C.

7. Mo 0,5 Mn HagocamoO4YHOM XWMOKOCTWM M3 KOHTPOJNIbHOW K OMbITHON MPOBUPOK MEePEeHOCSIT B XMMMYECcKue
npobupku 1 npunmeatoT no 10 Mn dpocgaTHoro bydgpepa, pH 8,0.

8. B 06e npobupkun npnbasnsioT no 0,05 Mn peaktmBa SnnMaHa u COAEPXKUMOE TWATeNbHO NepeEMeLBatoT.

9. /I3MepstoT ONTUYECKYIO NNOTHOCTb KOHTPO/bHOM NPo6bl MO CPaBHEHMIO C OMbITHOW B KIOBETE C X040M nyya 10
MM Npn 412 HM.

10. Ons onpeneneHnsi CKOPOCTU HE(DEPMEHTATMBHOIO OKWC/IEHWSI BOCCTAHOB/IEHHOrO ryTaTMoHa NPOBOAST
uccnegosaHue npob no n.n.2-10, B KOTOpble BMECTO remonmaarta npubasnsioT 1 Ma BoAbI.

PacueT pesynbTaTtos.

AKTMBHOCTb rnyTaTMoHnepokcmaasbl KPOBU paccymMTbiBalOT N0 popMyne:

(B, — B x10,55%10° x166,4
- 13100

A

roe:
A- akTusHocTb goepmeHTa, M.E. (MKM BOCCT. rnyTaTtmoHa/n x MUH);

E, - onTUyeckas MaoTHOCTb KOHTPONbHOW NPobbl MO CPaBHEHMIO C OMbITHOW NMPU (PEPMEHTATUBHOM OKUCNEHWM
rnyTaTuoHa;

E, - ONTMYecKas NNOoTHOCTb KOHTPO/bHOM NPOObl MO CPABHEHMIO C OMbITHOV NPU HEEPMEHTATUBHOM OKVUCNIEHUM
rnytatmoHa no n.11;

10,55 - KOHeYHbI 06beM nNpobbl;
166,4 - pakTOp pasBeneHus;

106 - nepecyeTt B MKM;

13100 - KO3 PULNEHT MONAPHOA SKCTUHKLUMM THDA.

30. ONPEOENEHUE AKTUBHOCTU MYTATUOHPEOYKTA3bl B KPOBU
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MpuHumMn MeTopma. [ nyTaTnoHpenykTasa, WCMNONb3ys BOCCTAHOBMIEHHbIE COOPMbl  MUPUANHHYKIEOTUOB,
nepeBoaUT OKMCIEHHYIO (POPMY FyTaTMOHa B BOCCTAHOB/EHHYIO. 10 yBENMUYEHNIO KONMYecTBa BOCCTaHOB/IEHHOIO
rnytaTuoHa B cpene UHKybauum paccymTbiBaeTcs akTUBHOCTb (pepMeHTa.

PeakTuBbl.
1. 0,1 M dpoccpaTHbii bycpep, pH 7,4 (6,8 r KH,PC, pacTBopstoT B 500 mn Boabl, 11,4 r K,HPO, x3H,0
pactesopstoT B 500 mn Bogbl. [lonyyeHHble pacTBOpbl CMEWMBAKOT MOL4 KOHTponem pH-metTpa A0 nonyyYyeHus

Heobx0AMMOro 3HaueHus pH).

2. 4,0 MM pactBop okucneHHoro rnaytatmoHa (134,75 Mr okucneHHoro rnytatmoda u 0,5 mr SOTA- 17,
pacTtBopsitoT B 55 Mn gpocpaTtHoro bydpepa pH 7,4). PacTBop rotoBsIT B A€HL NPOBEAEHUS UCCIEA0BaHNS.

3. 5,35 MM pacteop HAOPH (11,16 mr HAO®PH pacteopstoT B 2,5 mn Boabl). PactBop rotosaT nepeg
NCMONb30BaHNEM.

4. 10% pacTBop TpuxnopykcycHom kucnotbl (10 r TXY pacteopstoT 8 90 M AUCTUANNPOBAHHOW BOAbI).
5. 0,3 M cpocopatHbiii 6ycpep, pH 8,0 (10,2 r KH,PO, pactsopstoT B 250 mn BoAbl, 34,2 r K, HPO, x3H,0
pacteopsitoT B 500 mn Bogbl. IMoa koHTponem pH-meTpa pacTBOpbl CMEWMBAT OO MONyYeHUsl HeobXxoOmMoro

3HayeHus pH).

6. 10,0 MM pacTBop peakTnea dnnmana (39,6 Mr 5,5-auTno-6brc-(2-HNTPO-6€H30AHOI) KMCNOTbI pacTBopsitoT B 10
Mn abcontoTHOro MeTUIOBOTO CNPTA).

O6opynoBaHve 1 annaparypa.

—_

. CnekTpogooTomeTp.

2. LleHTpudoyra pedopuxeparopHas.

3. baHga BogsHas.

4. CekyHaomep.

5. XonoamnbHuK 6bITOBOM

6. Becbl aHanutnyeckume.

7. pH-meTp.

8. NMnneTkn namepuTenbHbIE.

9. MpobUpKN XUMMYecKne 1 LeHTPNMYXHble.
10. Konbbl MepHble.

MaTepuan ona uccnenosaHus.

MaTepuanom ons uccnenoBaHus CnyXnT renapuHM3npoBaHHas KpoBb.
Xon onpegeneHus.

1. B xummuyeckyto npobupky HanmeaoT 0,5 Mn kposu u nobasnsioT 3,5 Mn AMCTUNNNPOBAHHON BOAb!, TWATENBHO
nepemewmnBarT 1 OCTaBNAIOT B XonoAaunbHuke Ha 10-15 MUHYT Ong nonHOro remonuaa.

2. B xmmuyeckyio npobupky npunvealoT 2,0 MN pacTBopa OKWCNEHHOro raytaTtvoHa, npubasnsioT 1 mn
remosiM3ara 1 xopolLlo nepemeLnsaltoT.

3. MNepeHocsT no 1,0 M cMecK B ABe LEHTPUADYXHble Npobupkm, NOMeLanT nx B BoasHyto 6aHio npu 37°C u
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WHKYOVPYIOT B TEYEHNE 5 MUHYT.

4. B onbiTHyto npobupky pobasnsiot 0,1 mn pacteopa HAL®PH, MHTEHCUBHO BCTPAXMBAIOT U OCTaBNSIOT B
BOASIHOM BaHe.

5. PoBHO Yepe3 10 MUHYT (N0 CEKyHOOMEepY) B OMbITHYIO U KOHTPO/bHYIO Npobupky NnpuaneatoT no 1 M X0noaHow
10% TXY. B KOHTpObHY0 NpobupkKy Tonbko nocne atoro gobaensatot 0,1 mn pacteopa HALDH.

6. Obe Npoburpkn BCTPAXMBAIOT M NoMelaroT Ha 10 MUHYT B XON0AUNbHVK.
7. Mpobbl ueHTpudyrnpytoT B TeyeHue 15 MuHyT npu 3000 06./MyH 1 0-4°C.

8. Mo 1 Mn HamocafnoYHOW XWMIOKOCTM M3 KOHTPOJIbHOW U ONbITHOM NPOBMPOK MEPEHOCAT B COOTBETCTBYHOWME
XvMmyeckune npodbupku u npunmeatoT no 5 Mn dpocgpatHoro bydpepa, pH 8,0.

9. B 06e npobupkun npunbasnsioT no 0,05 Mn peakTmBa SnnMaHa u COAEPXUMOe TWwaTelbHO NepemMeLwBatoT.

10. N3mMepsIloT oNTUYECKYO NAOTHOCTb KOHTPONbHOM NPobbl N0 CPaBHEHWIO C OMbITHOW B KIOBETE C XO4OM ny4ya
10 MM npn 412 HM.

PacueTt peaynbTaTtos.
AKTMBHOCTb FyTaTMOHPEayKTasbl pacCYMTHIBAIOT MO CHOPMYIIE:
_ Ex6,05x10° x84
12100=10 = 2
roe:
A- akTmBHOCTb (pepmeHTa, M.E. (MKM okncneHHoOro rnytatmoHa/n = MyuH);
6,05 - KOHeYHbI 06 beM Npobbi;

106 - koadpbUUMeEHT nepecyeTa B MKM;

84 - chakTOop passeneHus KpoBy;

10 - BpeMs MHKybaumm, MuH;

2 - KO3 PUUMEHT NepecyeTa Ha OKUCIEHHbIV FNyTaTUOH;

13100 - KoathPUNLMEHT MONAPHON aKCTMHKLUMN THDA.

31. METO, ONPEOENEHNS AHTUOKUCITUTE/IbHOU AKTUBHOCTU MNJTIA3Mbl KPOBU

MpuHuun metopa. Meton ocHOBaH Ha perumctpaumm CKOPOCTU OKWUCNEHUSI BOCCTAHOBNEHHOM QOopMbl 2,6-
avnxnopderHonuHooderHona (2,6-OXPUND) kucnopodoMm, pacTBOPEHHbIM B peakumoHHoh cpege. [pu 3ToM
6ecuBeTHas neikocpopma 2,6-AXDPND nepexoout B OKPaWEHHYO DOPMY, UMEIOWYIO MAakKCUMyM MO MOWEHNUs npw
600 HM.

PeakTuBbl.

1. 0,25 M dhoccpatHbiii 6ycep, pH 7,4 (7,8 1 NaH,P0, x2H,0 pacTBopsioT B 100 MA OUCTUNANPOBAHHOW BOIbI -
pactsop N 1; 11,4 r E,HPO,x3H,0 pacTteopatoT B 100 Mn guctunnuposaHHom sodbl - pactsop N 2. K 81 mn

pactBopa N 2 npunmatotr 19 mn pactBopa N 1 n uamepsior pH Ha pH-metpe. HoBoost obbem oo 200 mn
ONCTUNNMPOBaHHOW BOAOW).

2. 0,8 MM BogHbli pacTBop 2,6-guxnopdeHonMHoodeHona B okucneHHon cpopme (11,6 mr 2,6-OXDOPUND
pacTteopsioT B 50 Mn AUCTMNANPOBAHHON BOAbI). PacTBOp roTOBMTCS 3a CYTKW A0 NPOBEAEHNS aHANN30B.

3. 3,2 MM pactBop 3aKWCHOro cepHokucrnoro xenesa (44,5 Mr Fe30,x7H,0 pacteopsioT B 50 Mn
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OUCTUNNNPOBaHHON BoLbl). PAcTBOpP roTOBMTCS HEMOCPEACTBEHHO Nepea NPOBEAEHVEM aHaNIN30B.
O6opynoBaHve 1 annapartypa.

1. CnekTpodpoToMeTp nobol Mapkn C TeEpMOCTaTVPYEMOW KIOBETOW MM cnekTpokonopumeTp "Cnekon-20 mnm
210, 211, 220, 221" ¢ TepMoCTaTUPYEMOI KIOBETON.

2. YnbTpatepmocrar.

3. BoosHas 6aHs.

N

. Becbl aHanuTtmyeckume.

(&)}

. Konbbl MepHble.

6. MNMuneTkn namepuTenbHbIe.

7. MukponuneTkun nnn mukpownpuy, Ha 10 n 20 mMk.

Matepuan ons nccnenosaHus.

Matepuanom gnsa nccnenoBaHusi CnyXunT nnasma Kposu.

Xon onpenenexHus.

1. B tepmocTatupyemyto ktoeeTy (37°C) nocnenosaTtenbHo gobasnsiot 0,5 Mn dpocdatHoro 6ydoepa pH 7.4,
0,15 mn pacTBopa 2,6-OAXPND, 0,15 Mn pacTBOpa 3aKMCHOrO CEPHOKMCIONo Xenesa u bbicTpo nepemewnBaioT. Bee
pacTBOpbI NONXHbI UMETb Temnepatypy 37°C.

2. Cpasy nocrne nepemelumsaHuns 6bicTpo nobasnstot 10 mam 20 MK nia3Mbl KPOBU, NEPEMEWNBAIOT U Yepes

kaxable 30 cek (N0 cekyHOoMepy) nocne Ao6aBneHVWs nnasmbl Ha NPOTSXEHUM 5 MUH U3MEPSIOT OMTUYECKYHO
nnoTHocTb Npu 600 HM NPOTMB BOAbI ( Ds.y )-

3. OnpenensoT ckopocTb okucneHms 2,6-IAXPND B peakUMOHHON cpene no n.1 1 2, HO BMECTO MNiasMbl KPOBMK
L06aBns0T Takow e 06 beM ANCTUNNMPOBAHHOW BOAb! ( Js, ).

4. OnpenensioT ONTUYECKYI0 MNOTHOCTb Npy 600 HM MHKyBauMOHHOW cpedbl, B KoTopoi 2,6-OXPUND okncneH
nonHocTbio. lns 3TOro B KioBETy AOOABNSIOT T€ XE€ KOMMOHEHTbI, HO BMECTO pacTeopa FeS(0, W Npobbl 006aBnsioT

pasHble M 06 bEMbI ANCTUNNMPOBAHHON BOAB! ( Dy )-
PacueT pesynbTaTtos.
OnpenensiloT 3Ha4YeHne KOHCTaHT ckopocTel okucnenuns 2,6-0XP KD B KOHTpoe 1 onbiTe No popmynam:

thMﬁKC_(]nDM_DSK)’
9

K =

K

thmn:_(]nDr.m_DSGH)_
]

i =

on

PaccunTbiBalOT KOHCTAHTY WHrMbupoBaHus (X,) MnasMol KpOBW OKMCNEHUS 2,6-OUXNopceHONnHOodeHonNa,
SBNSOLWYOCS NnokasaTenem ee aHTUOKUCTUTENbHOW akTMBHOCTHW, MO OOpMyne:

roe:
K- aHTuokucnutenbHas akTMBHOCTb Mna3Mbl KPOBU, 11 MN-1 xMUH-L;
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K- KOHCTaHTa CKOpoCTu okucneHns 2,6-0XPUD B koHTpone;
K_n - KOHCTaHTa ckopocTu okmcneHus 2,6-0XPND B onbiTe;
(- KOHLIEHTpauus nna3mbl B MHKYOaLMOHHON cMecu, M/ .
MpumeyaHus.

1. Mnasma kpoBu ponxHa bbb 6€3 cnefos remonusa.

2. ViccnepoBaHue [ONXHO NPOBOAWTLCS HE NO3AHEE 6 YacoB MOC/Ee B3ATUS KPOBU.

32. ONPELOENEHUE CENEHA B BUOJTIOTMYECKUX OB BEKTAX

MpuHuMn meTtopa. MNpuvHuMN MeTona onpefeneHns ceneHa 3ak4yaeTcs B OCYWECTBNEHUN MOKPOro CXUraHus
obpasua CMecbio a30THOM W XNOPHON KUCNOT, BOCCTAHOBNEHUW g 8+ 0O g4+ LEACTBUEM CONSHON KWCNOTbl W

06pa3oBaHMM  KOMMEKCa CEeNeHUCTOR KUCNOTbl € 2,3-AMaMMHOTaNMHOM -  OUA30CENEHONA, BennyMHa
hNIOOpECLEHLIMN KOTOPOro NPOMNOPLIMOHaNbHA COAEPXaHUO ceneHa B npobe.

PeakTuBbl.

1. 12,5% pacTtBop ammmnaka.

2. lekcaH.

3. 2,3-amammHoHadp TanvH.

4. KnucnoTta asoTHas, X.u.

5. Kucnota congHasg, x.u.

6. Kncnota xnopHas 52%-Hasl.

7. Hatpuin ceneHnCToKnCnbINA.

8. MNMepekucb Bogopoaa 30%-Has.

9. TeTpaHaTpreBas conb 3TUNEHANAMUHTETPAYKCYCHOM KNCNOThI.
ObopynoBaHue 1 annaparTypa.

1. ANOMUHUEBBIA BNOK CXUraHus.

2. 9nekTponnuTka HbITOBOro0 Ha3HAYEHUS.
3. KOHTaKkTHbIn TEepMOMETP.

4. dnekTpopene.

5. Becbl aHanuTtuyeckue.

6. baHsa BoaosHas ¢ TepMoperynsaTopom.

7. MukponsmenbynTenb TKaHu.

8. CnekTpodniyopmmeTp.

9. Mpobupkn ¢ NpUTEPTHLIMM NPOBKaMW.
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10. Konbbl koHMueckme.

11. UnnnHapbl MepHble.

12. Konbel MepHble.

13. MuneTkn (bropeTkn).

14. BopoHKK XxmMunyeckme.

15. dunbTpbl 06€3301EHHBIE.

16. Bymara vHaukaTtopHas yHusepcanbHas.
MpurotoeneHme pacTBOPOB.

4.1. PacTBopbl CONSIHOM KNCNOTHI.

4.1.1.0,1 Mp-p: 1 cM3 36% HCI pasbasnsitoT B MepHoi konbe ao 100 cM3 ANCTUNNMPOBAHHON BOAOMN.
4.1.2. 6 M pactBop: 51 cM3 36% HCI pasbaenstot B MepHoii konbe no 100 cM3 OMCTUNNMPOBAHHOR BOLOWA.

4.2. PacTBop TeTpaHaTpueBOW CONW 3TUNEHOUAMUHTETPayKCyCcHol kucnoTbl: 1,25 r TeTpaHaTpueBon conu
3TUNEeHonamMnHTEeTpaykCcycHom KncnoTel pactsopsot B 100 cM3 gucTnnnnposaHHOW BOAbI.

4.3. 0,1% pacTtBop 2,3-anammHoHadgpTannHa: 1 rpamm 2,3-gmammHoHadpTanmHa pacteopstoT 8 100 cm3 0,1 M

CONSIHOW KmucnoTbl nNpu cnabom HarpesaHum (10-15 MuHYT npu Temnepatype He Boilwe 50°C). MNonyyYeHHbIR pacTBop
NepeHocaT B OENUTENbHYID BOPOHKY, TPWMXAbl 9KCTparvpytoT rekcaHom (no 15 cm3), BOAHbIA CNOKM OTAENsoT,

OUNBbTPYIOT Yepe3 (PunbTpoBasbHylo Oymary, XpaHaT non cnoem rekcaHa npu 0-4°C B TEMHOTE OO MOMEHTa
b lyopoMeTpunyeckoro onpepeneHusi. Pacteop rotoBsT B feHb NPOBELEHUS aHannaa.

Bce onepaummn npoBonsitca B paccesiHHoM cBeTe! He ponyckaeTtcsi ucnonb3oBaTb CMasky WANKOB M KOnb
LEeNNTENbHOW BOPOHKM!

4.4, CTaH,El,apTHbIe pacTBopbl CENEHNCTOKUCIOINo HaTpus.

4.4.1. OcHOBHOI CTaHOapTHbI pacTBop comepXut 1 MkMonb ceneHa B 1 cm3. Pacteopstor 0,01729 r
ceneHokucnoro Hatpusi B Hebonbwom konnyectse 0,1 M HCI B mepHoii konbe Ha 100 cM3 1 LOBOASIT OO METKU
CONSIHOM KNCNOTOW yKa3aHHOM KOHUEHTpaummn. PacTBop xpaHsaT B TEMHOTe He Bonee 1 Mecsua.

4.4.2. PabouniA cTaHOapTHbLIA pacTBop, comepxawwuin 1 HMonb ceneHa B 1 mM3. [unetkoil BHOCAT 5 cMm3
OCHOBHOr0 CTaH4apTHOro pacTeopa (n.4.1) B MepHyto konby BMecTmocTblo 500 cM3 1 poBoast obbem oo metkm 0,1
M HCI. PacTtBop xpaHsT B TeMHOTe He 6onee 1 mecsiua.

Xon onpeneneHus.

Mokpoe cxwuraHve. BasewnBatoT 1 nepeHocsT B Npobvpky ans cxuradns ot 50 go 100 Mr (B 3aBUCUMOCTH OT
colepXaHus cenexa), Ho He Gonee 100 Mr, UCCneoyeMbix MPOLYKTOB 1 COOTBETCTBYOWWMI 06paseL, CpaBHEHUS.

Lns noctpoeHns kannbpoBoYHON KpWBOM B 6 Npoburpok BHOCAT: 0 (KOHTPOsNbHbIA pacTeop); 0,1; 0,2; 0,4; 0,5 u
0,6 cM3 cTaHaapTHOro paboyero pacTeopa ceneHncTokucnoro Hatpus (n.4.4.2), yto cootsetcteyert 0; 0,1; 0,2; 0,4;

0,5 n 0,6 HMONb ceneHa B Npobe. Bo Bce npobupku nobaensioT no 1 cM3 azoTHOMN KMcnoTel 1 0,7 cM 3 52% XNOpHOM
kmcnotbl (1 cM3 42% XNOPHOW KWCNOTbI) M OCTABNSAOT MpPU KOMHATHOW Temnepatype Ha 12-18 vacoB. 3aTtem

npobrpkun nomewwaoT B 610K CXUraHns 1 OCyLWECTBISIOT MUHepanusaunio B TemnepatypHom pexume: 120°C - 1 yac,
150°C - 1 yac, 180-185°C - 1,5 vaca. o okoHYaHWMM npolecca pacTBopbl 06pa3LoB OOMXHbI ObiTb 6ECLBETHBIMU.
Mpw HannymMm obyrnMBaHWS CXWUraHve cnegyet NOBTOPUTL, YBENNYMB KOMMYECTBO XNOPHOMA KUCNOThl Ao 1 cM3 52%

(1,4 cM3 42%).

YoaneHvue cnenos asoTHOM KUcnoTol. ns yaaneHuna cnenos a30THOM KMCNOTbl BNIOK CXMraHust oxnaxngaroT Ao
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150°C, pobaBnsitoT Kk npobam 1-2 kannu nepekMcu BOAOPOAA W BbIAEPXMBAIOT MPU yKa3aHHOW TemnepaTtype B
TeyeHune 10 MuHyT. o okoHYaHMK npouecca Npobbl cpasy Xe BblHAMAOT U3 6110Ka CXUraHus.

BoccTaHoBneHWe WwecTMBaneHTHOro ceneHa no ¢.4+. K npobam nobasnsot no 1 cM2 6 M consiHol KMCNoTbl u

BblaepxwueatoT npyu 110°C B TeyeHne 10 MuHyT. Mo okOHYaHWM mpouecca npobbl cpady Xe BblHUMaT 13 6noka
cxXuranus, nobasnsT no 1 cM3 OMCTUNNMPOBAHHOM BOAbI.

KoHoeHcaumsi ceneHucTom KUCnoThl ¢ 2,3-anamMmHoHadTanvMHa. B kaxayo npobupky nobaenswoTt no 0,5 cm 2

pacTBopa TeTpaHaTpWeBOI CONM STUNEHANAMUHTETPAYKCYCHOW KMCNOoThl (No n.4.2). Beictpo nosoasat pH npob6 no 1-
1,5 no yHuBepcanbHbIM nHAnKaTopam, 0obaBnaoT B cnyyae HEOOXOAMMOCTM MO Kannsam pasdasBneHHblii ammmak nnm
0,1 M consHoid kucnotbl (n.4.1.1). K nony4yeHHbIM pacTtBopam npuausatoT No 1 CM3 3apaHee MNpUroTOBIEHHOMO

pacTteopa 2,3-amamuHoHadpTanuHa (no n.4.3) u solgepxumeaioT 30 MuHYT npu 50°C, 3akpblB NpeaBapUTENLHO NPOOKK
OT ronagaHus npsaMoro ceeta.

[lo okoOHYaHun npouecca I'Ip06bl BbIHUMAIOT, OXNnaXoawT OO0 KOMHaTHOM Temnepartypbl U KaXaoyto MHTEHCUBHO
aKcTparupytoT 2,5 cM3 rekcaHa B TedeHune 50-60 cek.

OnpenensoT BeNNYMHy o NyopecLeHLNM OPraHM4ecKoro aKCTpakTa npu Ag..c =376 HM N A, =519 HM.

JlononHUTENbHBIA KOHTPOMb 3a TOYHOCTbIO aHanM3a OCYLWEeCTBASIOT, CHMMAas CAeKTpbl donyopecueHunr npu
yKasaHHO AnvHe BOJSHbl BO36yXpalowero ceBeTa B MHTepBane AnvH BonH 450-600 HM. MNMonyyaemble cnekTpebl
JOMXHbI UMETb OAUH MakcuMyM cbnyopecueHumn npy 519 HM. TOYHOCTb aHanusa onpenensoT TakXe cpaBHEHUEM
pe3ynbTaToB ONpefeNneHns ceneHa B 06pasLe CpaBHeHWs C pernaMeHTPOBaHHBIM 3HAYEHUEM.

Pacyet pesynbTtaTos.

Maccosylo nonto ceneHa B MKr/Kr (MKr/gm3) NnpoaykTa BblYUCASIOT MO dhopMmyne:

X:?QXE,

[

roe:
X - MaccoBas nons ceneHa B MKr/kr (MKr/om 3);

7 - KONIMYECTBO ceneHa B Npobe, onpeneneHHoe No cTaHAapTHOW KpuBOid, HM;
79 - aTOMHbI BEC cenexHa;

@ - Macca obpasua HaBecku, B3SATOr0 Ha aHanua (r), UaM Ons Xuokux npoaoykToB o6bem obpasua, B3STOro Ha
aHanms (cm3).

3a okoHYaTesbHbIN pe3ynbTaTt NPUHUMAIOT CPefHEE apMPMETMYECKOE 3HAYEHNE IBYX ONpPeaeneHuii.
33. ONPEOENEHUE NOOA B BUONIOTMYECKUX OB BEKTAX

MpuHuvn meTopa. MeTon OCHOBaH Ha KaTanv3vpylolweM AOeWCTBUM WOOUA-MOHA HA peakuuio OKUCNEHUS
pPOOaHMA-VOHA XENnesoMm, Mpu 3TOM npoucxoamT obecupeumBaHne pacTBopa. YyBCTBMTENbHOCTb peakuumn 10-3

MKI/MJI.
PeakTuBbl.

1. 10%-Hbli pacTBOP CEPHOKMCNOro UMHKa (ZnSO,x7H,0). 100 r conu pacteopsailor B 900 Mn
6UONCTUNNNPOBAHHONM BOABI.

2. 0,5 H pacteop enkoro Hatpa. 20 r NaOH pacTsopstoT B 1 11 BOAbI.

3. 3% pacTBop yrnekmucnoro kanms (E,C04). 30 r conu pacteopstoT B 970 Mn BoAbI.
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4. 30% pacTtBop yrnekucnoro kanus (E,C05). 300 r conn pacteopstoT B 700 M BOAbI.

5. 2 H pactBop eakoro kanus (KOH). 112 r wenoun pacTBopstoT BOA4OW B MepHO konbe Ha 1 1.
6. 0,006 M pactBop ponaHunza kanusi (KCNS). 0,6 r BewecTsa pacTBOPAIOT BOLOV B MEPHO konbe Ha 1 1.

7. 0,235 M pacTBOp HUTpUTA HATpMS ( 1TalTC, ). 20 I BelwecTBa pacTBOPAOT BOAO B MepHoOi konbe Ha 1 .
8. 5%-HbIln pacTBOP a3oTHOKUcNoro kanua (EMo4). 50 r conn pacteopsoT B 950 M BOAbI.

9. 0,255 M pacTBOp Xene3oamMMOHUIAHbIX KBACLOB (MH 4Fe(30,))5 x12H40 B 2 H TOYHO OTTUTPOBAHHOM pacTBope
asoTHow knucnotbl. 100 r kBacuoB HarpesaloT B 1 12 H KUCNOTbI, BblaepxusaoT 10-12 yacos 1 punbTpytoT.

10. CtaHpapTHbIA pacTBop oga. OCHOBHOW pacTBop AonxXeH comdepxaTtb 500 mkr B 1 mn. Kanusa noang (Kl)
BbicywuBatoT npu 105°C 0o nocTosiHHOro Beca u pacteopsitoT 0,131 r conv B MepHoi konbe Ha 200 Mn BOOOW.
XpaHaTt B xonogunbHuke. CpoK roOHOCTM pPeakTMBOB, WCMOMb3YEMbIX MPW KONOPMMETpupoBaHum (n.n.6-10), He
JOMIXEH MpeBbIlWaTth WEeCTN MECSILIEB.

O6opynoBaHve 1 annaparypa.

—

. ®OTO3NEKTPOKONOPUMETP.

2. CywnnbHbIn wkad.

w

. TepmocrTar.

N

. LleHTpudpyra Ha 3000 06./MUH.

8]

. MydenbHas neyb.

6. CekyHoomep.

~

. Mpoburpku LEeHTPUPYXKHBIE.
8. Mpobupku ¢ nputepToit Npobkoii Ha 8-10 MmA.
9. WraTtuebl Ang npobupok.

10. CrakaHuukn ksapuesble Ha 20-50 Mn (MOXHO nnaTUHOBLIE WAW, B KpawHeM cnyyae, HOBble C
HenoBpeXAeHHOW rnasypbto hapdgoposbie yawky N 1).

11. MuneTkn asToMaTuyeckne n obbiyHblE.
Matepuan ons nccnenosaHus.

MaTepuanom Ans uccnemoBaHnsi MOTYT CyXuTb Nobble Buonornyeckme oH6bEKThbl, B T.4. CbIBOPOTKA KPOBMU,
MONIOKO, BOAA, KopMma u ap.

Xon onpegeneHus.
VccnenoBaHne CbiBOPOTKY KPOBMU.

B cblBOPOTKE KPOBW OMpeaensioT Tpu ¢hopMbl oma - CBS3aHHbI ¢ 6enkamu (CBW), HeopraHuyeckuit u obwwii
nog. [ns oueHkn OyHKUMOHANBHOIO COCTOSHUS WNTOBUAHOW Xenes3bl BbIBOAAT NOAHbIA KO PULINEHT.

Onpenenenune cBsizaHHOro ¢ 6enkamm itona (CBI).

1. B ueHTpuUdy>xHyto Npobupky BHOCST 1 M CbIBOPOTKM KPOBU, 3 MN CBEXeEl BUANCTUNMPOBaHHOK Boapl, 0,5 Mn
10%-HOro pacTtBopa cepHokmucnoro umHka m 0,5 mn 0,5 H pacTBopa enkoro Hatpa. TwaTtenbHO nepemewvsaroT
CTeKNsHHOW nanoykon. BolgepxusatotT 30 MMHYT Npy KOMHaATHOW Temnepartype. NapannenbHoO CTaBMTCS XONOAHbIV
onbIT (KOHTPOJb), CO BCEMU peakTMBaMu, KPOME CbIBOPOTKM KPOBU.
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2. UeHTpudoyrmpyior 20 MuHyT npu 3000 o06./MuH. CynepHaTaHT WCMONb3yOT [N OnpeneneHus
HEeopraHM4Yeckoro moga (XxpaHMTb MOXHO B TeYeHWe CyToK) unu cnmeaioT. MNpobrpky ¢ ocaakoMm nepesopayMBaioT Ha
PUnbTpOBanbHyto Bymary.

3. K ocanky nobaensaioT 1 Mn 2 H pacTBopa €0KOro Kanus, nepemeluvBaloT CTEKNSAHHON Nanoykomn, KOTopyto
3atem cmbiBatoT 1 Mn BoAbl. Mpoby nepeHocsT B KBapLEBbI cTakaHuyuk 1 1 Ma BoAbl 06MbIBAIOT Nanoyky v npobupky.

4. Ocapok BbicywunBaloT B cywmnbHOM wkady npu 105°C B TeuyeHne 10-12 yacoe, a 3ateMm noMewaioT B
XONOIOHYIO MydenbHyl0 Meyb, OOBOAAT Temnepartypy npu 3akpbiToi asepue no 600°C, nepuognyeckn (3-4 pasa)
OTKpbIBas Agepuy Ha 15 cek ona yckopeHus npouecca o3oneHus. Ecnn o3oneHne npoms3owno He MOMHOCTbIO, B
npobax UMEIDTCS YaCTUYKN TEMHOrO LBETa, TO NPOBMPKM (CTakaHYMKKU) OXNaxaakT, 0CaAoK CMaYMBatoT 2-3 Kannsamm
5%-Horo pacTtBopa a30THOKWUCAOro Kkanug, BbicywuBakT npu Temnepatype 150°C 30 MuHyT, nepeHocaT B
pasorpeTtyto (150-200°C) MydpenbHyto neyb, 4oBoadaT TemMnepatypy Ao 600°C n BblaepXusaoT 15 MUHYT.

5. Mpobbl oxnaxparT, 307y C NOMOWbIO CTEKNAHHON MANOYKU CMbIBAIOT CO CTEHOK Yalku B LEHTPUYXHYIO
npobupky naTukpaTHbiM gobasneHnem Bogbl (Mo 1 mMn). TwaTtenbHO NepemMewnsatoT.

6. LleHTpndoyrmpytoT npu 3000 06./MuH B TedeHne 20 MuHyT. CynepHaTaHT monxeH 6biTb npo3payHbiM. Janee
rOTOBSAT CTaHOAPTHbIE PACTBOPbI.

7. Pabounii pacTBOp roTOBSAT Nepes onbIToM: pacTBop A (KoHUeHTpauus inoga 10 mkr/mn) - 6epyT 1 M OCHOBHOrO
pacTBopa iiofa 1 goeonat Bomoi go 50 mn; pacteop b (comepxanue oaa 40 Hr/mn) - 6epyT 1 Mn pacteopa A u
JoBOAAT BOAON [0 250 M.

CraHaapTHble pacTBopbl FOTOBAT U3 pacTeopa b no cnenyollei cxeme:

N npobupok MNMooyepenHo BHOCAT, MN KoHueHTpauwns inona, Hr/mn
pacTteop b BoLa
1. (KOHTPONb) 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 pacTBopa pogaHuga Kanus, 3aTeMHSIOT KOMHATY 1M BHOCSAT Te Xe peakTuBbl, YTO U
B Npobbl (n.8).

8. B unctyio npobupky € nNpuTepTOi NpobKol BHOCAT 2 M/ MNPO3payHOro LUeHTpudpyrata, 2 Mn
6uonctunnuposaHHoi Bogpl U 0,4 mn 0,006 M pacTBopa polaHuia Kanusi. 3aTeMHsII0OT KOMHATy W, HayuHas co
CTaHOapToB, BHOCST B kaxayto npobupky no 1 mn 0,235 M pacTtBopa HuTpuTa Hatpua u 1,6 mn 0,2 M pacTtBopa
Xene30aMMOHNIAHbIX kBacLoB. [Mpobupky ABaxapl B3GanTbiBalOT M BKAOYaloT cekyHoomep. C wmHTepBasom B 1
MUHYTY 3an1BaloT ABa NOCNeAHNX peakTnea B nocnenyowme npobumpku. Mpobbl HaKpbIBAKOT TEMHO ByMaroii.

9. BoigepxwuBaot 20 MUHYT, ecnn Temnepartypa okpyXawowero Bosgyxa >26°C, 25 muHyT npu 22-23°C, 30
MUHYT npun 18°C (Hnxe 18°C peakumsa He naer).

MockonbKy KMHETUKa peakuun CUNbHO 3aBMCUT OT TemnepaTtypbl BO34yXa M pacTBOPOB, BHayane npoBoasT
nccnenoBaHve CTaHAApPTHbLIX pacTBopoB. [Mpobbl cnenyeT NpeaoxpaHAaTb OT NMonafaaHns NPSIMbIX COMHEYHbIX NyYen,
MOCKO/bKY CBET, KaK 1 oA, kKaTanmaupyeT 3Ty peakumio.

10. OnpenensaoT onTu4eckyo NAoTHOCTb Ha ®OKe npu cuHem ceetochunbTpe (430 HM) B KIOBETE C TOJLWMHOWA
cnoa 10 MM npoTuB BOObl C WHTepBanoM B 1 MUHYTY no cekyHoomepy. 1o nofyYyeHHbIM JaHHbIM CTPOSAT
KanmbpoBOYHbIN rpadork, MO KOTOPOMY ONpPenensitoT KOHLUEHTpaumio hoaa B npobax.

Pacuet peaynbTaTtos.

CopepxaHue itoga B npobax onpenensieTcs no qoopmyne:

ol = 2222100 e 295
2% <1000
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roe:
@ - KONNMYeCTBO oda B HaHorpammax (HI'), HangeHHoe no rpaduky, 3a BbI4EeTOM M04a B XOJIOCTOM ONbITE;

5 - 06beM pacTeopa 30/bl, MA;
100 - nepeBog B MK %;
2 - 06beM LeHTpudoyraTta, B3STOro Ha onpeaenexve, Mn;

! - 06 beM CbIBOPOTKU, MJT;
1000 - Mr B Hr.

OnpeneneHne HEOPraHN4Yeckoro noaa.

Lns onpeneneHns NCNonb3yoT NPO3paYHblii LeHTpUAyraT, NnoayyYeHHbIl nocne ocaxaeHusi 6enkKoB CblIBOPOTKU
kposu. OT6upatoT no 4 mMn LeHTpUdpyrata v NPOBOASAT Peakuuto, HaYnHas ¢ n.8.

OnpeneneHune obuwero hoaa.

O6wuit oA onpeAensoT No CyMMe CBA3aHHOro ¢ 6enkamm (CBI) 1 HeopraHnyeckoro oaa.
OnpepneneHune MOOHOroO KO3 huLmeHTa.

VloaHbii KO3 ULIMEHT BLIBOAAT M3 COOTHOWEHNS CBS3AHHOIO C 6enKaMmm oaa 1 HEOPraHMYeckoro oaa.
ViccnepoBaHne Monoka.

Ins aHannsa 6epyT 1 Mn Monoka, nepemewnsaoT ¢ 1 mn 2,0 H pacTBopa enkoro kanus, BbicywmsaroT npu 15°C
W panee genatoT BCe ornepauuun, HadmHas ¢ n.4.

WccnenosaHue BoAbl.

5 mn Boabl nepemewmsatoT ¢ 0,2 Mn 3% pacTeopa yriekKucnoro Kanus, BbiICyWMBAOT U 030N1410T B TeYyeHue 5
MUHYT nocne AocTuxeHmsa Temnepatypbl B Mycdpene 600°C. danee Bce NOBTOPSAOT, HAYMHas ¢ n.5.

CTtaHgapTHbIe pacTBopbI Moda rotoBaT us paboyero, cogepxaiero 10 Mxr/mn (A) no cxeme:

N npobupok [MooyepenHO BHOCAT, MN KoHueHTpaumsa noga, Hr/mn
pactsop A BOJa
1 (KOHTPOSIb) - 4,0 0
2 0,6 3,4 6
3 1,2 2,8 12
4 1,8 2,2 18

Bpems peakuun npu Temnepartype 20°C npumepHo 80 MUHYT.

VccneposaHne KOpMOB.

BepyT HaBecky BO3AYLWHO-CyxOro, M3Mesb4eHHOro O OLHOPOAHON Macchl obpasua B konmyectse 0,2 T,
nobasnsoT 1,2 Mr 3% pacTeopa yrnekmcnoro Kanvs, nepemewnBatoT 1 0CTaBNAT NPV KOMHATHOW Temnepartype Ao

cnegywouwero gHs. BoicywusaioT npm 150°C n nanee Bce onepauun, HaunHas ¢ n.4.

CraHOapTHble pacTBOpbI Moga rotoBaT 13 paboyero, cogepxatero 40 Hr/mn (B) no cxeme:

N npobupok [MooyepenHo BHOCAT, MN KoHueHTpaumsa noga, Hr/mn
pacTsop b BoOa K00,
1 (KOHTPONb) 0 3,5 0,5 0
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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.

AHanmabl HeobxoanMo nposoanTb B OTAENIbHOM KOMHATe, rae He AOTXHO 6bITb Aaxe cnegos oaa.

I'Iocy,ua n I'IpOGI/IpKI/I IOMXHbl 6bITb XMMUYECKU YMCTO BbIMbITbI BHAYane Weno4YHbIM OeTepreHTom (CTI/Ip3}'IbeII7I
NOPOLWOK, coda n J:l.p.), 3aTtem XpOMOBOVI CMeCbltO N HECKO/IbKO pas3 NpPOMbIThblI ,D,I/ICTI/IJ'I}'II/IpOBaHHOIZ BOOOM.

Ons  npuroToBneHWs pacTBOPOB W MNPV aHanuse  WCMONb3yT  TONMbKO  CBEXENPUrOTOBNEHHYIO
6VaNCTUNNMPOBAHHYIO BoLy. Bce peakTumBbl - MapKu X.u.

OnpeaeneHne onTMYecKon NNOTHOCTY NPob XenaTenbHO NPOBOANTbL Cpasy Xe Nocne 030/1IeHUs, HO He No3xe 8-
10 yacos.

3HAYEHWME. OcHoBHag nons inona B OpraHn3Me npuxo4uTCcs Ha WUMTOBUAHYIO Xenesy, rae OH BXOOAWUT B COCTaB
rOPMOHOB TUPOKCUHA M TUpo3uHa. OT OeATEeNbHOCTU LWWTOBUAHOW XEneabl B 3HAYMTENIbHOW CTEMEHU 3aBUCUT
YPOBEHb U MHTEHCUBHOCTL 0BMeHa 6efnKoB, yrNEBOLOB, XMNPOB, MUHEPANbHBIX BEWECTB 1 BUTAMUHOB.

Hu3koe cooTHoweHMe cBsi3aHHOro ¢ Henkamm Moja K HeopraHMyeckoMmy mony, 6nuskoe K 1, jaxe npu HU3KOM
ypoeHe CBW cBupeTenbcTByeT 0 AOCTAaTOMHOM obecrneyeHun opraHvM3Ma ropMOHamy WWMTOBWUOHOW Xenesbl, B TO

BpeMsi KaK BbiCOKWit yposeHb CBI npu HepmocTaTke iioga (cooTHoweHne CBW k HeopraHuueckomy iomy 6onee 4)
SABNAETCA NoKasaTenem Hanps>XXeHHOro PyHKLMOHANbHOrO COCTOSIHMS WMTOBUIOHOM Xeneabl.

CHUXeHWe ypoBHS Moja oTMevaroT npu 3HOeMMYyeckom 306e, CBA3aHHOM C 0eduUMTOM ioda B KopMax 1 Boge,
KeTo3e, 0OCTeoancTpoouu.

Tabnuua 1

KO3®®ULIMEHT NEPECYETA CTAPbIX EANHUL B PEKOMEHOYEMBIE MO MEXOYHAPOLOHOW CUCTEME

(cn)
lMokasaTenb Crapble PekomeHayemble KoadhdomuneHT Koathdp. nepecueta
eanHnLbI nepecyeTa B B CTapble eamHuULb
pekoMeHayeMble
eanHUUb

1 2 3 4 5
AnaHnHamnHoTpaHcdepasa MKM/Mn =y MM/nxy 1,0 -
AcnapTaTamnHoTpaHcdepasa MKM/Mn =y MM/ Ry 1,0 -
LenoyHasa dpocparasa MKM/MAscy MM/n sy 1,000 -
Obwwuin benok r % r/n 10,0 0,1
"eMor nobuH r % r/n 10,0
[ noko3a Mr % MM/n 0,0555 18,02
MonoyHas kucnota Mr % MM/n 0,110 9,008
MuposrHOrpagHasa kucnoTta Mr % MKM/n 113,6 0,00806
ButamuH A MKT % MKM/n 0,03491 28,65
ButamuH E Mr Y% MKM/n 23,22 0,04167
ButamumH C Mr % MKM/n 56,78 0,0176
Vioa MKT % HM/n 78,795 0,0127
Kanni Mr % MM/n 0,256 3,91
Kanbuwni Mr % mMM/n 0,250 4,00
KobanbT MKT % MkM/n 0,17 5,88
KeToHoBble TENA M % r/n 0,01 100
Jiunupbl obume Mr % r/n 0,01 100
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MapraHeu MKT Y% MKM/n 0,182 5,494
MarHwui Mr % mMM/n 0,4110 2,431
Menb MKT % MKM/n 0,157 6,37
MoueBunHa Mr % MM/n 0,1665 6,006
Hatpun Mr % MM/n 0,4350 2,294
CeneH MKT % MKM/n 0,1266 7,896
doccop HeopraHNYeCcKui Mr % MM/n 0,3230 3,097
XonecTtepuH Mr % mMM/n 0,0260 38,67
LnHk MK % MKM/n 0,154 6,49
Tabnuua 2

ONTUMATbHBIE 3HAYEHNSA OCHOBHbIX BUOXMMWUYECKX MOKA3ATENEN KPOBU

MokazaTtenu En. nam. Bupg X1BOTHbIX
KpynHbiid poratbiii CKOT CBuHbU
1 2 3 4
LlenbHas kpoBb
SpnTpouUNTbI 1012/n 5,0-7,5 5,5-6,5
JleiikoumnThl 10%/n 4,5-12,0 12,0-16,0
"eMor nobuH r/n 90-120 110-130
Mematokput % 35-45 38-42
LiBeTHOl nokasaTenb 0,7-1,1 0,8-1,0
[ noko3a MM/n 2,5-3,5 3,0-5,0
MuposunHorpaaHas kucnota (MNBK) MKM/n 110-190 70-150
MonoyHas kucnota (MK) MM/n 1,0-1,4 1,0-1,4
KeToHoBble TENA Mr % 3,0-6,0 1,5-2,5
MarHwuin MM/n 0,8-1,2 1,0-1,4
Menb MKM/n 12,5-20,0 12,5-20,0
LinHk MKM/n 45,0-70,0 40,0-55,0
KobanbT MKM/n 0,5-0,9 0,4-0,9
MapraHeu MKM/n 1,8-2,7 2,2-2,8
CeneH mMKM/n 1,0-1,5 0,9-1,2
[Mnasma kposu
Hatpwuit mMM/n 140,0-150,0 140,0-150,0
Kanun MM/n 4,0-5,0 4,0-5,0
UlenoyHon peseps (LLP) 06. % CC4 45-65 45-55
CblBOpOTKa KPOBM
AcnapTtatammHoTpaHcgoepasa (AcAT) MM/n=y 0,3-1,3 0,4-0,8
AnaHnHamnHoTpaHcgepasa (AnAT) MM/nx=y 0,2-0,7 0,3-0,7
Benok obwwit r/n 75-85 75-85
Benkosble chpakLumm
AnbbyMuHbI % 30-40 40-50
anba-rnobynmHbl % 12-20 14-20
6eTa-rnobynuHeol % 10-16 16-21
ramma-rno6ynvHel % 25-40 17-25
MoueBunHa MM/n 3,0-5,0 3,0-5,0
Kanbuwnii obwnia MM/n 2,5-3,0 2,7-3,0
docdop HeopraHnyeckuii MM/n 1,6-1,9 1,9-2,4
Vo obwwii HM/n 3uma 315,0-630,0 470,0-710,0
Jleto 630,0-1260,0
Von, cesazaHHbIii ¢ 6enkamn (CBI) HM/n 3uma 158,0-315,0 300,0-470,0
JNleto 315,0-630,0
Vo HeopraHunyeckuii HM/n 3uma 158,0-315,0 160,0-240,0
JNleto 315,0-630,0
KapoTuH B nacTbuwHbIA nepuon, MKM/n 15,0-50,0 -
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KapoTvH B CTOMNOBLIV Nepuog MKM/n 7,0-18,0 -
ButamuH A 0,9-1,5
B NacTOWLHbIA nepuog MKM/n 1,4-3,0
B CTOWNOBbIA Nepuos MKM/n 0,9-2,5 -
Butamun C mMKM/n 40,0-80,0 15,0-50,0
ButamuH E MM/n 10,0-25,0 9,0-14,0
JlakTnpyowme KopoBssbl
Crownnosbii nepuon 10,0-25,0 -
MacTbuwHbIli Nnepvog, 15,0-45,0 -
CyX0CTOIHbIE KOPOBHI
Crownnosbii nepuog 10,0-25,0 -
MacTOuwWHbIA Nneprog, 15,0-45,0 -
CeunHOMaTKM
CynopocHble - 9,0-14,0
NoncocHblie - 8,0-12,0
UenoyHasa gpochartasa (Wd) MM/nx=y 0,4-0,8 0,4-0,8
Ob6wwue nunnopl r/n 3,5-5,0 3,0-4,0
XonectepuH obwuii MM/n 4,7-6,2 2,3-3,9
Tabnuua 3

HEKOTOPbBIE NMOKABATE/IN NMEPOKCUIOHOIO OKUCNEHUA TMNNAOOB N CUCTEMBI AHTUOKCUIOAHTHOW
SAWNTBLI B KPOBU Y B3POC/bIX KITMHUYECKW 300POBbIX CE/IbCKOXO3ANCTBEHHbBIX XWUBOTHbIX

[Mokasatenu KpynHbliA poratbiii CBuHbU
CKOT
JneHoBble KOHbIOraThl, 4. onT. M./Mr NUNMO0B 0,120-0,250 0,100-0,200
KetoameHsl, eq. ont. na./mMr nunnaos 0,050-0,100 0,030-0,100
ManoHoBbIn guanbgerng, MM/n Kposu 0,50-1,50 0,30-0,70
® nyopecumpytowme ocHoBaHus ludgodpa, oTH. ea./Mn CbiIBOPOTKHY 0,10-0,20 0,10-0,30
AkTmBHocTb COl, en. akT./Mr remor nobuHa 2,5-5,0 1,0-3,0
AKTVBHOCTb KaTanasbl, MKM H,0,/nxMUHx 103 30-40 45-60
AKTUBHOCTb Nepokcmaasbl, ef. OnT. ni./nxcex. 40-60 45-65
AkTmneHocTb MO, MkM G-SH/n «xMnHx=103 10-20 8-15
AktusHocTb P, MkM G-SS-G/nxMuH 150-350 150-350
AHTUOKUCUTENbHASA aKTUBHOCTb NNaambl, NxMN-1 xMUH-1 x 103 0,8-2,0 0,8-2,0
Tabnuua 4

MOTPEBHOCTb B MUTATE/IbHbIX BELWECTBAX OOMHBLIX KOPOB PA3/IMYHOM NMPOOYKTUBHOCTW (B
PACYETE HA 1 KOPMOBYIO EOVHNLLY)

MokazaTtenu CyTOYHbIN Yoo MOnoKa XupHocTbio 3,8-4,0%, Kr
0o 10 11-20 21-30 31 1 Bblwe

Chblpoii NpoTEWH, T 145 155 160 170
[MepeBapuMbIi NPOTEWH, T 95 100 105 110
Caxap, r 75 90 105 120
Kpaxman, r 110 135 160 180
Xwup, r 28 32 36 40
Chblpas knetyartka, % OT CyXOro BelecTsa 28 24 20 18-16
Conb noBapeHHas, r 6,5-7,4
Kanbuuni, r 6,5-7,4
doccop, © 4,5-5,3
Maruui, r 2,4-1,5
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Kanui, r 8,1-6,7
Cepa, r 2,8-2,1
Xeneaso, mMr 80
Mepnb, Mr 8 9 10 11
LuHk, mr 55 60 65 70
KobanbT, Mr 0,6 0,7 0,8 0,9
MapraHeu, mr 55 60 65 70
Vog, mr 0,7 0,8 0,9 1
KapoTuH, mr 40 45 45 50
Butamun -, Teic. ME 1 1 1 1
ButamuH E, mr 40 40 40 40
Tabnuua 5
COCTAB MNHEPAJbHbIX OOBABOK, %
Lobasku docchop Kanbuuia Hatpui AzoT
Men KopMOBOW, MapPOK:
A - 39,2 - -
b - 38,0 - -
B - 36,0 - -
Conb noBapeHHas - - 39 -
MoHokanbuundgocgart 23 17,4 - -
Hukanbunindocdart (npeunnnrar) 19 26 - -
ObecTopeHHbIl dhocdaT us anaTuta 16 34 - -
MoHoHaTpundgocgart 24 - 11 -
HuHaTpuiidpocdat 21 - 31 -
HdunammoHuindpocat 23 - - 20
JADK A 14 15,2 - 12
JADK b 6 20 - 5
Tabnuua 6

KOSPDUVUMEHT NMEPECHETA COOEPXAHNA MUKPOSJJIEMEHTOB B CO/MN 1 KONMMYECTBA COJN B

COOTBETCTBYIOWMA SNEMEHT

KoadhgpmumeHT nepecueta Conn MMKpoO3aneMeHToB KoadbdumumeHT nepecueta
3/IeMeHTa B COJb CONN B ANIEMEHT
5,137 KenesHbln Kynopoc TeXHUYEeCKni 0,204
5,128 CepHokuncnoe Xeneso (3aKMCHOE), XEeNe3Hblii Kynopoc 0,196
4,237 CepHokucnas meap 0,237
4,464 CepHOKMCHbIV LIMHK 0,225
1,727 Yrneknenbii LMHK 0,580
1,369 Oxkuncb umHka 0,723
4,545 CepHokuchnblli MapraHe, 0,221
3,597 XnopucTbIi MapraHeLl 0,278
2,300 Yrnekucnbii MapraHeL, 0,435
4,831 CepHokucnblit kobanbT 0,207
4,032 XnopucTblli kobanbT 0,248
2,222 Yrnekucnbii kobanbT 0,451
1,328 WoaucTbiii kanuit 0,754
1,181 MoamncTbiii HaTpuii 0,847
1,695 lonHoBaTOKMCAbIN Kanuit 0,590
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4,952 CepHoKMCbIA MarHuia 0,202
3,921 YrnekucnbliiA MarHui 0,255
3,469 XnopuWCTbIA MarHui 0,288
1,658 Okuncb MarHus 0,288

ONEKTPOHHbIA TEKCT OOKYMEHTa
nogrotoeneH AO "Kogzekc" n ceepeH no:

pacchbinka
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