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JlabopaTtopHnast pabGora Ne 1
KosnvecTBeHHOE onpenesieHne 001ero 0ejika B CbIBOPOTKe KPOBU OMYPETOBBIM
MeTO0/10M

Ilens paboOTHI: 03HAKOMUTCS C KOJUYECTBEHHBIM OIpEICICHHEM OOIIEro
OeJika B CBIBOPOTKE KPOBH.

CbIBOpOTKa  KpPOBM  COJEPXKHT  CMeChb  O€NKOB, pa3Iu4HbIX IO
(bU3HOIOTUYECKOMY 3HAYEHUIO, CTPYKTYpe U (PU3MKO-XMMHUYECKUM CBOMCTBAM
(6onee 80 pa3nuaHBIX OETKOB MIa3Mbl KpoBH). HopmanbHOE comepikanne Oenka B
CBIBOPOTKE KPOBH (HOPMOMNPOTEHMHEMHsI) cocTaBisieT 65 — 85 r/n. Onpenenenue
oOmero Oenka B CHIBOPOTKE KpPOBM HAXOAUT INHPOKOE TPUMEHEHUE B
MPAKTHUECKON MEIUIIMHE, TaK KaK 10 U3MEHEHHIO €r0 HOPMAIBHOTO COJECpKaHUS
MOKHO CYIuTh 00 H3MEHEHMSX MpPH Pa3IUYHBIX HApPYIICHUSX B OpraHU3ME.
[loBbIlIEHHOE conepkaHue Oeika (TUIEepIpOTEUHEMHUs) OBIBAET OTHOCHTEIBHO
peAKo: MpH CryHIEHMM KpPOBH U3-3a MOTEPU JKUIKOCTH, IPU HEKOTOPHIX
XPOHUUYECKUX BOCHAIMTENbHBIX MpOIEccaxX BCIEACTBUE OOpa3oBaHUs aHTHUTEN
(peBMatu3M, noiuaptputr). Haunbonee udacTo ObIBa€T MOHMKEHO COAEpIKAHHE
Oenka B KpOBU (TUIONPOTEUHEMHUS): MPU HEJOCTATOUHOM IOCTYIUIEHUH OelKa C
MUIIEH, MpU HApYIICHUSIX 00pa3oBaHus Oesika B opraHax (Ipu MopaxeHUH NMeYCHH
XMMHYECKUMHU BEIIECTBAMHU, ONYXOJSIMU, MUKPOOPTaHU3MaMH1 U T.J.), IPH MOTEpE
Oenka OpraHu3MOM (KpOBOTEUEHUS, IOBBIIIEHHAs IPOHULIAEMOCTb COCYJIOB,
3a00J1eBaHUS TTOYEK, OEPEMEHHOCTD U T.1.).

B menounoii cpene pactBop Oenka mpu J00aBICHUM pacTBopa cylibdara
MeIu OKpaimuBaeTcss B cuHME 1BeT. Okpacka o00yclioBlieHa o0O0pa3oBaHUEM
KOMIUIEKCOB MOHOB MW C NENTUIHBIMH Tpymmamu Oenka. VIHTEHCHBHOCTH
OKpacKH TPOMOPIIMOHAIbHA COJEpKaHWI0 Oelka B pacTBope. buyperoByro
peaxIuio JaroT Bce OENKH, a TakKe OJMTOMENTH/BI, COAepkKallie HE MEHEE IBYX
MENTUIHBIX CBA3EH.

buyperoBas peakiiys O€IKOB HE OTIMYAETCS BHICOKOM 4yBCTBUTEIBHOCTHIO.
[Toaromy oHa mpUMEHsieTcs B TeX CiydasX, KOTJa cojepkaHue Oenka B
uccieayeMoM o0pasiie JOCTaTOYHO BEJIUKO (HE HUKE HECKOJIBKUX MI/MII).

Rll

B Uenb B LEMNb
Mamepuan ucciedoganusi: CBIBOPOTKA KPOBH.
Peaxmusvr u obopyoosanue: 10% pactBop ansbymuna (100r/m), 0,9%

pacTBOp XJOpHAA HATpUsA, OWYPETOBBIM pEaKTHB, (HOTOIIEKTPOKOIOPUMETP
(D®IK).



Xoo pabompi.

B 2 npobupku ormepsitor 0,1 MI CHIBOPOTKM M CTaHJAPTHOI'O PacTBOpa
anboymuHa. B mpoGupku mobapmistor mo 5,0 Mi OuypeTroBoro peaktuBa. B
KOHTpPOJIbHYIO0 NTpoOupky npuiuBatoT 0,1 mut 0,9% pactBopa xsopuaa HaTpus u 5,0
MJI 6uypeToBoro peaktuBa. Uepes 20 MUHYT U3MEPSIOT SKCTUHKIMIO ONBITHON U
CTaHAapTHOM TpoO (ONTHYECKYIO IUIOTHOCTH) Ha (DOTODIEKTPOKOIOPUMETPE
MPOTUB KOHTPOIBHOTO pacTBOpa. M3aMepeHue mpoBoJAT B KIOBETE TOJIIMHON 1 cM,
JnuHa BOJHBI 540-560 HM.

Coneprxanue OenKka B CBIBOPOTKE KPOBU HAXOJAT 1O (hopMyIIe.
o G x Ay

= =
I'ne

X - conmepkaHue O6eiKka B CBIBOPOTKE KPOBH, T/TT

Cer — conepxanue Oenka B CTaHJApTHOM pacTBOpE, I/
Aon — ONITHYECKAs TIIOTHOCTH OTBITHOM MPOOBI

A¢r - oniTHYECKas TUIOTHOCTH CTaHIaPTHOM MPOObI

Ogopmnenue pabomelr. KpaTko 3amuchiBalOT TEOPUIO U X0 pabOThI. 3aHECTH
MOJIYYCHHBbIC 3HAYCHHUS ONTHUYECKOM IUIOTHOCTH B TETpajib, pPacCUUTATh
coJiep>kaHue Oelika 1o KaJTuOpOBOYHOMY T'padUKy U CAENaTh BHIBOJ O BO3MOKHBIX
W3MCHEHUSX COJIEpKaHUs OeTka B KPOBH.

JlaGopaTopHas padora Ne 2
N3yuyenue crpoennsi 1 GU3MKO-XMMHUYECKHX CBOMCTB 0eJIKOB. MeTobl 0UMCTKHU
0€JIKOB 0T HU3KOMOJIEKYJISIPHBIX IIpUMecei

Llenp: 03HAKOMHUTCS C METOJAOM OYMCTKH Oelka OT HU3KOMOJEKYJISPHBIX
IIPUMECEN.

Ocanku Oenka, MOJTYYEHHOTO TMPU BHICAIMBAHUHU, OOBIYHO OYHIIAIOT OT
IPUMECEU COJIEM METOAOM AMAJIU3Aa WIH rejb-GpuiabTpauuu. B ocHOBe 3TuX
METOJIOB JICKHUT pa3inuue B MOJICKYJIIPHON Macce Oesika U COJH.

Jlnanmn3oM  Ha3bIBaeTCs MPOLIECC PA3ACIEHUS  BBICOKOMOJIEKYIISPHBIX
BEIIECTB M HU3KOMOJIEKYJSIDHBIX BEIIECTB C IIOMOIIBIO MOJIYIPOHULAEMBIX
MeMOpaH (umemnodana, meprameHta u Jp.). OOnamas OOJBIIMM JHAMETPOM,
OCJIKOBbIE MOJIEKYJIbI HE CIOCOOHBI MPOHUKATh 4YE€pe3 Takue MeMOpaHbl, B TO
BpEeMsI KaK YacCTULbl HU3KOMOJIEKYJAPHBIX BEHIECTB JIETKO MPOXOMASAT YEPE3 HUX.
Cnioco0 auanu3a MojioKeH B OCHOBY arlliapara «MCKYCCTBEHHAs MOYKa», KOTOpast
MIPUMEHSACTCS JIJI1 OUUILECHUSI KPOBU OT IJIAKOB U TOKCUYECKUX BEILIECTB.

Mamepuan uccnedosanus:. suuHbIN anbOyMuH, 3%-HbIA PacTBOpP.

Peaxmusvr u obopyoosanue: cynbdar aMMOHHUsI, pacTBOp xjopuaa Oapus,
OMypeTOBBI pEaKTHB, CTakaH BMeCTUMOCTHIO 300 My, memiodaH, CTEKISHHAS
TpyOouka quameTpoM 10 MM, CTEKJIIHHBIE MaOYKHU, HUTKU, HOKHUIIBI, TUIETKH,
IPOOUPKH.

Xoo pabomur. 1. U3 niennodana Beipe3ats Kpyr auameTpoM 20 cM U caenarth



JUAIM3HBIA MENIoYeK, coOpaB Kpas BBIPE3aHHOW (UTYypbl BOKPYT CTEKISHHON
TpyOOUYKH M OOBSI3aB UX HUTKOM.
2. JInanu3Hbli MEIIOYEK MPUBS3BIBAIOT K MAJIOYKE U OMYCKAIOT B CTaKaH C
JTUCTUWILTUPOBAHHOM BOJ0M (puc 1).
3. Yepe3 TpyOOUKY 3amOJHSAIOT MEHIOYEK PacTBOPOM OejKa, Tak 4yToObI ypo-
BEHb JKMJIKOCTH B MeIlIO4YKe ObUT HUKE YPOBHS BOJbI B cTakaHe. K pacTBopy Oelnka B
Merrodke 100aBistioT HeMHOTo coit (NH4)2SO,.

Puc.1 luanuzatop B pabo4eM COCTOSIHUU

4. Yepe3 1 yac or Havasa auanuza OepyT B JABE MpoOOMpPKH Mo 1 wmi
YKUIKOCTH M3 CTaKaHa U MPOJICTBIBAIOT ABE PEAKITUU:
a) Ha npucyrcTBre HOHOB SO4%: M0GABIAIOT B NMEPBYIO MPOOUPKY PacTBOP
BaCl,. Habmronarot o6pa3oBanue Oenoro ocaka.
0) Ha mnpucyTrcTBHE Oeika: J00aBIsOT BO BTOPYHO MpoOupky 1 wmi
ouypetoBoro peaktuBa. HabmonaroT oopaszoBanue (pruoJIeTOBOrO OKpaIlIuBaHUsL. .
5. Kunkoctb W3 MeENIOYKa CIMBAIOT B MpOOUpKY, oTOMparor 1 ™M u
MIPOJICIBIBAIOT PEAKITUIO C OMYPETOBBIM PEAKTHBOM.
Odghopmnenue pabomwl. KpaTko 3anuchiBalOT TEOPUIO, X0/ BHITIOJTHEHUE Pabo-
ThI U Pe3yJbTaThl, 3apPHUCOBBIBAIOT AUAIA3ATOP, 3aITUCHIBAIOT MPOCIIAHHBIC PEaKIIHH,
JIEar0T BBIBOI.

JlabopaTopHas padora Ne 3
N3yyenne CBOHCTB (PepMEHTOB KaK OHOJOIMYECKMX KaTaJIu3aTOpPOB.
Cneunpuynocts AeHcTBUS (PepMEHTOB. 3aBHCHMMOCTh CKOPOCTH PEAKUUH OT
TeMIepaTypbl

[enb: 03HAKOMHUTCS C BIUSHUEM TEMIEPATypbl HA aKTUBHOCTh (PEPMEHTOB.

DepMEHTBI XapaKTEPU3YIOTCS BBICOKOW KaTaJUTHYECKOW aKTUBHOCTBIO, CIIE-
MU(OUIHOCTHIO JCHCTBUSA, YYBCTBUTEIHHOCTHIO K M3MEHEHHIO BHEHTHUX (PaTKOpOB
(remneparypsl, pH, noHHO cuite, JEMCTBUIO MHTUHOUTPOB U aKTUBATPOB).

CxopocTh (pepMEHTATUBHBIX PEAKIUN YBEIUYUBACTCS MPHU YBEIUYCHUU TEM-
Meparypsl 10 onpenesieHHoro npeaena. [Ipu BICOKMX Temieparypax HacTylaeT Tel-
JloBas JIeHaTtypaius GepMEHTOB U CKOPOCTh PEAKIIUMA, KOTOPhIE OHU KaTaJIU3UPYIOT,
MajgaeT 10 HyJIs.

[Ton nevictBueM (pepMeHTa amMuiia3bl CIOHBI B POTOBOM MOJIOCTU HAYMHACTCS
Ipoliecc TMepeBAPUBAHUS YITIEBOJAOB. OTOT (epMeHT 3(P(PEKTHUBHO KaTaIU3UPYET



runponn3 o-(1—4)-cBsizeld B MosieKyIie Kpaxmaia, paciieruisis MoMcaxapul Ha OJU-
rocaxapujibl ¥ AUcaxapuibl - MaJbTO3y U U30MaIbTO3Y.

CremneHp paclleryieHus: Kpaxmajia aMuiIa30il KOHTPOJIMPYIOT, UCIIONIb3Ysl Peak-
U0 Kpaxmana ¢ WojaoM. Heruaponm3oBaHHBIN KpaxmMaia MOKHO OOHAPYKUTh TIO pe-
aKIUU C WIOM, KOTOPBIA B3aUMOJEHCTBYET C KpaxMajoM C OOpa30BaHUEM CHUHETO
KOMILIEKCA.

Mamepuan uccnedosanus: pacTBOp aMHIIa3bI

Peaxmuevt u 06opyoosanue: MUTieTKU, NpOOUPKH, TIPEIMETHBIC CTEKJIa, Tep-
MocTat ¢ Temneparypoii 40°C, , kunsmas BoasgHas 6ans, 6aHs co 1ba0M, 1% pacTBop
Kpaxmaina, 1% pacTtBop cynbdata meau, peakTus JIrorosms.

Xo0 pabomui

1. Hanugarot B 4 mpoOupKU Mo 2 MJI pacTBOpa Kpaxmaia u eme B 4 mpoOupKu
no 0,5 M pactBopa amuiasbl. [lepByro napy npooupok (ojHa - ¢ pepmeHToM, Apyras
- C KpaxMajoM) MOMEIIAIT B 0aHIO CO JIbJIOM, BTOPYIO Napy OCTaBIIAIOT MPH KOM-
HATHOM TeMIIEpaType, TPEThIO Iapy IPoOMPOK MOMEIaT B Tepmocrar npu 40°C,
YETBEPTYIO - B KUISIIIYIO BOJSIHYIO OaHIO.

2. Uepe3 3 MuH coaepXKHMOE KaKI0W mapbl MPOOUPOK CIHMBAIOT BMECTE U
OCTAaBJISIIOT HA | MUH B T€X K€ YCIOBHSIX.

3. Uepe3 1 MuH 13 npoOUpPKH C PEaKIIMOHHON CMEChIO OTOMPAIOT KaILIO JKU-
KOCTH Ha MPEIMETHOE CTEKJIO U J0OaBIAIOT K HeH karumo peaktuna Jlrorons. Eciu
NOSIBJISIETCSI CUHEE OKpPAIMBAHHE, PACTBOPBI OCTABJISAIOT CTOSTH €IIE HA 5 MUH H II0-
clie 3TOro Bce MoBTOPsIOT. [Ipu HEOOXOIMMOCTH YBEIMYHUBAIOT BpeMs MHKyOaluu.
[Tpu u3MeHEeHNN OKpaCKH B TPEThel MpoOUpKe, MPOBEPSIOT OKPACKY BCEX PaCTBOPOB
nociie 100aBieHus peakTuBa JItoross Ha MPEIMETHOM CTEKIIE.

Ogopmnenue pabomsi: HAOTIONAOT 32 U3MEHEHUEM OKPACKH PacTBOPOB, 3a-
MMCHIBAIOT HAOJIOICHHS B TAOJIUILY U JI€JIal0T BHIBOJI.

No ripo6bI Temneparypa unkyOanuu, | Okpacka pacTBopa IMOCje B3au-
°C MOJICHCTBHS C HOIOM

Bpewms 11, MuH

0

20

40

AIWIN| -

100

JlabGopaTopHasi padora Ne 4
BiusiHMe aKTUBATOPOB U HHTHOMTOPOB HA AKTUBHOCTH (DEPMEHTOB.
[enb: 03HAKOMUTCS C BIUSHUEM HHTUOUTOPOB Ha aKTUBHOCThH (DEPMEHTOB.




@EepMEHTBl XapaKTEPU3YIOTCS BBICOKOW KAaTAIMTHUYECKOM AaKTUBHOCTBIO, CIIe-
IU(UYHOCTBIO AECHCTBUS, UyBCTBUTEIBHOCTBIO K WM3MEHEHHIO BHEUIHUX (DaTKOPOB
(Tremniepatypsl, pH, HOHHOI1 cuie, NEHCTBUIO THTUOUTPOB U AKTUBATPOB).

CkopocTh ()epMEHTATUBHBIX PEAKIMH yBEJIMYUBACTCS MPU YBEIUYEHUU TEM-
IepaTypsl 10 ONpenesaeHHoro npeaena. [Ipu BEICOKMX TeMneparypax HacTyIaeT Tell-
JoBasl JeHaTypalus GEepMEHTOB U CKOPOCTh PEaKIil, KOTOPbIE OHU KaTaJIU3UPYIOT,
NaJacT 10 HyJIs.

[Ton nelictBueM (pepMeHTa amMuIIa3bl CIIOHBI B POTOBOM MOJIOCTH HAYMHAETCS
IpOIIECC TMEepEeBapUBAHUs YIIEBOAOB. OTOT (epMeHT 3(PPEeKTUBHO KaTamu3upyer
runponn3 o-(1—4)-cBsizell B MoieKyIie Kpaxmalia, paciieruisis MoJIMcaxapul Ha OJId-
rocaxapubl ¥ JUCAXapuabl - MAIBTO3Y U U30MaJIbTO3Yy.

VoHBI Mey - MHTUOUTOPHI (pepMeHTa ammnasbl. IIpu nob6asnenun Cu?* k pe-
aKIMOHHON CMECH CHUKAETCSI CKOPOCTh ()EPMEHTATUBHOMN peakluu.

CreneHp paclieryieHus: Kpaxmajla aMHuIa3ol KOHTPOJIUPYIOT, UCIIOJIb3Ysl Peak-
UIO KpaxMmana ¢ HoxoM. HernnponnzoBaHHbINA KpaxmMaa MOKHO OOHapYX HUTh IO pe-
aKLUM C WJOM, KOTOPBIA B3aUMOJEHMCTBYET C KpaxMajoM C OOpa30BaHUEM CHUHETO
KOMILJIEKCA.

Mamepuan uccnedosanus: pacTBOP aMUJIA3bl

Peaxmusvr u obopyodosanue: TuneTku, NPOOUPKHU, NMPEIMETHBIE CTEKIIA, TEp-
MocTart ¢ TemnepaTypoii 40°C, | kunsmas BoggHas 6ans, 6aHs co 1b10M, 1% pacTBop
Kpaxmaina, 1% pacTtBop cynbdata meau, peakTus JIroross.

Xo0 pabomui

OmnpbiT 1. BansiHue MHrHOUTOPOB HA AKTUBHOCTH hepMeHTA

1.B nBe mpoOupku HaiMBarOT 1o 1M pacTBopa Kpaxmasa. B ogHy mpoOupky
n00aBJISIOT S5 Kamnenb pacTBOpa cyiabdara Meau, B IPYryio - 5 Kamneib BOJbI, 3aTEM B
o0e nmpoOupku A00ABISAIOT MO 1 MJT pacTBOpa aMIIIa3bl U OCTABJIAIOT HA | MUH B Tep-
mocrare pu 40°C.

2.IlonHOTY MPOXOXKAEHHUE TUAPOIU3a KOHTPOIHUPYIOT MO paCTBOPY B MPOOUpPKE
0e3 unruduropa. Jljist 3TOro OTOMPAOT MUIETKOW KaIlIl0 PEeaKIMOHHOM MacChl Ha
MpeAMETHOE CTEKJIO M J00aBJISIIOT K HeW karmo peaktuBa Jlroromns. Kak Tosibko
HAaYHET KMcyYe3aTh CMHEE OKpAlllMBaHUE B KOHTPOJIBHOM PACTBOPE, MPOBEPSIOT CTE-
NEHb MTPOXO0K/JIEHUS (DEPMEHTATUBHOTO TUAPOIN3a B MPOOUPKE C UHTUOUTOPOM.

Ogopmnenue pabomwi: HAOIIONAIOT 32 U3MEHEHUEM OKPACKH PacTBOPOB, 3a-
MUCHIBAIOT HAOIIOJICHUS B TAOJIMITY U JICJIAI0T BBIBOJI.

Bpems un- | OKpacka pacTBopa mocie [00aBieHHs
depmeHT Cybctpar | kybaruw, Hoza

MHH 0e3 uHruouropa C UHTUOUTOPOM

Ammunaza Kpaxman

AHIWIN P
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JlabopaTtopHasi paGora Ne 5
/KupopacrBopuMbie BUTAMUHBbI. MeTObI Onpeae/ieHUs

Llenb: 03HAKOMHTCSI C METOAAMHU OMNPEACIICHUS )KUPOPACTBOPUMBIX BUTAMUHOB
Ha [puMepe BUTaMuHa /.

Butamunbl D 1 poJicTBEeHHBIE UM CTEPHUHBI JAIOT LIBETHBIE PEAKLUU C Pa3iInd-
HBIMU peareHTaMu, 4TO HIMPOKO UCHOJIb3YETCS MPU KOJIOPUMETPUUECKOM OIpeere-
HUU BUTaMUHA. BOJNBIIMHCTBO CTEPUHOB, B TOM 4HMCJe U BUTaMHHBI D, natotT nHTeH-
CHUBHOE€ OKpalllMBaHUE C CEpHOU KucioTou (peakuus JIubepmana-byxapna) ¢ makcu-
MyMOM TorJiomeHus npu 620 HM. B mpucyTCTBHUH alleTUIIXJIOpUAa PacCTBOP BUTAMMU-
Ha D maer c 1,3-1UXJI0pPIUIPUHOM TIIMLIEPUHA 3€JIEHOE OKPAIINBAHUE C MAKCUMYMOM
noryowenus npu 625 am. C pypdyposioM B IpUCYTCTBUH TPUXIOPYKCYCHOU KUCIO-
Thl BUTaMUH D faeT LBETHYIO peakIuio, MOCJI€ HarpeBaHUs pPa3BUBAETCS pPO30BO-
¢uoneToBoE OKpalIMBaHUE C MAKCUMYMOM noroienus mpu S00-550 uwm.

C #ionoM B STUICHAUXJIOPUIE B MPUCYTCTBUU BUTaMUHOB Dy, D3 pa3zBuBaetcs
MHTEHCUBHOE KEJITOE OKpAIIMBaHHE C MAaKCUMyMOM mnoromeHus npu 450 um. Ua-
TEHCHUBHOCTb OKpAIlIMBaHUs TMOBBIIMIACTCA MPHU J00aBICHUU M-XJIOpOEH30aTa PTYTH.
PearenT o0nagaet BHICOKOM crenu(UUHOCTHIO MO OTHOIICHHIO K BUTaMuHy D u 6o-
Jie€ BBICOKOW YYBCTBUTEIIBHOCTBIO, YEM C |,3-TUXJIOPTrUAPUHOM TIIHILIEPUHA, HO MeE-
HEe YeM C TpexxJIopuctoil cypeMoil. Ilpu 3trom nmpoBuramun D u xonectepos He me-
LIaI0T ONPEEICHUIO.

[IpakTHueckoe 3HaU€HHE UMEET METOJI, B OCHOBE KOTOPOIO JIEXKHUT LBETHAS pe-
aKLMs € TPEeXXJIOpUCTOW cypbMoi. Butamuubl Dy, D3 00pa3yror ¢ TpexxsiopucTon
CyppMOH B XJIOpo(OpMe OKpALIEHHOE COEAMHEHHE OPAHKEBOI'O LIBETA C MAKCHMY-
MoM TorJionieHus npu 520 HM. Peakuus He JOCTATOYHO CrieUM(PUYHA, HO HIUPOKO
UCIIOJIb3YETCs AJI KOJIMYECTBEHHOTO aHAJIM3a MPOAYKTOB ¢ D-BUTaMUHHON aKTUBHO-
CThIO. J[7s mOBbIIIEHUS CTAOUJIBHOCTH peareHtra J00aBISIOT CBEKENEpPErHAHHBIN
aruxyopun, (2,5-3%) WU yKCYCHBIM aHTUAPHI. DProCTEPOS C TPEXXJIOPUCTOU
CYpBMOM JAaeT KpaCHOE OKpAIIMBAaHUE, @ XOJIECTEPOII — XKEIITOE.

X00 ananuza. TOUHYI0 HABECKYy aHAIM3UPYyEMOro MpoaykTa (3—6 T) BHECTH B
KOHHYECKYIO KO0y ¢ mpUIuIM(pOBaHHONW MPOOKOH BMecTUMOCThHI0 100 M1, 100aBUTH
10 M 10%-ro pacTBOpa rUAPOKCHUIA KalUsl U 3aKPBITh KOJIOY 0OpaTHBIM XOJIOAMIIb-
HUKOM U TTIOMECTUTh Ha Yac B BOJSHYIO OaHIO MIPU TEMIEpAType KUTICHUS CIIUPTA.

[Tocne oMmbLIeHUS KOJOY € TUAPOIU3ATOM OXJIAUTh, OTCOSTUHUTD XOJIOAMIbHUK
U 100aBUTh 20 M IUCTWIIMPOBAHHON BOJBI. COACPKUMOE KOJOBI KOJUYECTBEHHO
NEPEHECTH B JEJIUTEIbHYI0 BOpPOHKY. Koj0y TpukKAbl OMOJOCHYTh HEOOJBIIMMU
MOPIUSMU JUCTUJUTMPOBAHHON BOJIBI U CMBIBBI OOBEIWHUTH C TUIPOIU3ATOM. [ H-
poJIM3aT, COJAEPKAIIUMNA HEOMBUIAEMYIO (PpPaKIUi0, SKCTParupoBaTh JAUITUIOBBIM
3(GUpPOM, UCTIONIB3YS Ha KAKIYIO SKCTPAKLUIO COOTBETCTBEHHO 50, 25, 25 mi adupa.
OObeauHeHHbIe Y(PUPHBIC BHITSKKU MEPEHECTU B JICTUTEIBLHYI0O BOPOHKY U OTMBITh
OT IIEJIOYU AUCTUIUIMPOBAHHOW BOJOM, MOAKUCICHHOW COJITHOW KucioTou (1-2 kan-
JIM KOHLUEHTPUPOBAHHOW KHUCJIOTHI HA JIUTP), A0 OTPUIATEIBHON PEAKIUU MPOMBIB-
HBIX BOJ 10 ¢eHondranenny. OOt 00beM TUCTWIITUPOBAHHON BOJBI, B3SITOW JJIs
MIPOMBIBKH I(PUPHBIX BHITSHKEK, HE TOJDKEH mpeBbImaTh 200 mil.

Oprannueckuii cioil (BepXHHil) OTAEIUTH, COOpaTh B IUIOCKOJOHHYIO KOJIOY H
OCTaBUTh HAJ OCyIuUTeNeM (5—7 T CBEKEMPOKAJICHHOTO Cyib(dara HATpUs) MPH Iie-
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puonnyeckoM nepememnBaduu. Cryctst 30 MUHYT MOCJE MMOJIHOTO OCBETIIEHUS pac-
TBOpa OCyIIUTENb OTGUILTpPOBaTh 4yepe3 BOpoHKy lllorra m coOpaTh QuibTpar B
KPYTJIOJOHHYIO KOJIOY co nutndoM. JIBaxabl MPOMBITh OCYIIMTENb Ha (UIBTPE He-
OOJIBIIMMH TIOPIMAMU TUATHIIOBOTO 3dupa (1o 5 M) U 100aBUTh UX K OCHOBHOMY
dbunbpTpary. PactBopuTens OTOTHAaTh HA POTAIIMOHHOM BaKyyMHOM HCIapHUTele B aT-
Mocdepe uHepTHOTO raza mpu temmeparype 30 ° C 1o cyxoro ocrarka.

Heombuisemplii 0CTaTOK pacTBOPUTH B CyXOM XJIOpoOpME U KOJIMYECTBEHHO
MEPEHECTH B MEPHYIO KOJOY C TaKUM pacueToM, YTOOBI MOJYYCHHBIH PacTBOP CO-
nepxkan 100-1000 ME/mn (2,5-25 mxr/mi) ButamuHa D. O6beM pacTBOpa B MEpHOIA
K0JI0€ TOBECTH 10 METKU TeM ke pacTBoputesneM. OTobpaTs U3 MEpHOM KOOkl 1 mit
pactBopa B (POTOKOJOPUMETPUYECKYIO KIOBETY, JA00aBUTh TPH KAaIlId CBEKEIepe-
THAHHOT'O alETWIXJIOpUAA, 6 MJI pacTBOpa XJOpUIa CYpbMbI B XJOpO(pOpPME U BbI-
Jep’KaTh POBHO 4 MUHYTHI MOCJE TOOABICHHS TOCIEAHETr0 peareHTa. M3meputs om-
TUYECKYIO IJIOTHOCTh aHanu3upyemoil cmecu npu 500 HM B KOBETax C JJIMHOW OII-
TUYECKOTO ITyTH 10 MM OTHOCUTEIBHO KOHTPOJIBHOTO PacTBOPA.

Koumponvnuiii pacmeop. OrMepuTh B (POTOKOIOPUMETPUUECKYIO KIOBETY 1 Mt
xjiopoopma, 6 M pacTBOpa TPEXXJIOPUCTOU CYpPbMbI B XJIOpodopMe U TPU Karuiu
anetwixijopuaa. [lo BenmmumHe oNTUYECKOM MIIOTHOCTU OMPENETUTh M0 KaTuOpOBOU-
HOMY TpaMKy KOHIIEHTPALUIO BUTaMuHa. MaccoByto nomo Buramuna D (Cp, mun L)
B aHAJIM3HPYEMOU Ipobe paccuuTaTh Mo hopMyIie:

Cn = (Ck x V1)l (m xV2)

rae Cy — KoHIeHTpauus ButaMuHa D, HaiineHHas Mo KamOpoBOYHOMY IrpaduKy,

MKT/MJI;

Vi —obumit o0beM XJOpOPOPMHOrO pacTBOpa IMOCHE OSKCTPAKIMHU, MIT;

V7 — 00beM XJIOPO(OPMHOTO pacTBOpa, B3ATHI HA MPOBEACHUE LIBETHOW peak-

11U, | MJII;

M — HaBECKa UCCIIEyEMOT0 MaTepHaa, T.

Ilocmpoenue kanubpoeounoco epaghuxa. TOUHYI0O HAaBECKY KPHCTAJUIMYECKOTO
kanpiudepona (2,5 mr) pactBoputh B 15 M1 xstopodopma U KOJTUIECTBEHHO TIEpeHe-
CTH B MEpHYIO K0J0y BMecTUMOCThIO 100 M (C TakuM pacdeToM, YTOOBI CoJepKa-
nue Butammua D cocrasuno 10° ME/mi). M3 cranmapTHOro pacTBopa MPUTOTOBUTH
MSATh KaTMOPOBOYHBIX PACTBOPOB C MAacCOBOM KOHIIEHTpanuen kaibiudepona ot 100
10 1000 ME/man (2,5-25 Mkr/mit) o cxeme, ipuBeieHHOM B Tabmuie 2.1.11.
Taonuuya 2.1.11. Cxema npucomosieHus Kaiubpo8oOUHbIX pACmMEOpPO8 Kalbyugepoia

Homep xkaJmdpoBoYHOro pacTtBopa 1 |2 3 4 3)

Ob6beM CTaHJIapTHOT'O pacTBopa BUTAMH-

na D (103 ME/mu), mn 0,1]0,25[ 0,50 [ 0,75 | 1,00

Konnentparus Butamuuna D B kanuOpoBoYHOM pac-

tBOpe, ME/Mi 100{ 250 | 500 | 750 | 1000

Konnenrpamust Butamuna D B kanuOpoBouHOM pac-
TBOPE, MKT/MJT

2,51 6,25| 12,50 18,75 25
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Jliis 3TOr0 B (hOTOKOJIOPHMETPHUYECKYIO KIOBETY OTMEPHTHh COOTBETCTBYIOIIICE
KOJIMYECTBO CTaHIAPTHOI'O pacTBopa Kaibldeposa, J0BeCTH 00beM 10 1 M XJ10-
podopmMoM, 100aBUTh TPH KAILUIH CBEKEIIEPETHAHHOTO alleTHIXJIOpUIa, 6 M pacTBO-
pa xjopuaa cypbMbl B xjopodopme. PoBHO depe3 4 MUHYTBI TOC/E J0OaBICHHS I10-
CIIEIHETO PEaKTHBAa U3MEPHUTh ONTHYECKYIO IUIOTHOCTH KaJHOPOBOYHBIX PAaCTBOPOB
npu 500 HM B KIoBeTaX C JJIMHOM ONTHYECKOro myTH 10 MM OTHOCHTEILHO pacTBOpa
TPEXXJIOPUCTOM CYpbMEBI B XJI0pOodopMe.

[TocTpouTh KaJMOPOBOYHBIM TpaduK B KOOpJAWHATAX: ONTHYECKAs IUIOTHOCTH
(A4s00) — conepxanue Buramuaa D (Cp, MKT/MiI).

JlabopaTtopHnasi paGora Ne 6

CrpoeHue 1 PYHKUMH KJIETOYHBIX MeMOpPaH

[enb: u3yuuTh cTpoeHUE U QYHKIUIMU MEMOpaH U 0OHApYKEHUE XOIECTUPHHA, KaK
OJTHOTO U3 OCHOBHBIX KOMIIOHEHTOB KJIETOUHBIX MEMOpaH

docdonunuasl MUPOKO PACHPOCTPAHEHBI B KJIETKAX >KMBOTHBIX M PaCTH-
TEJbHBIX TKaHEH, KJIIETKaX MUKPOOPTaHU3MOB, SIBJISISICh TJIaBHBIM KOMIIOHEHTOM OHO-
Joru4eckux MeMOpaH. B cocTaBe 3amacHbIX OTJIOKEHHHM BCTPEUYAIOTCS PEAKO U B HE-
Oonbinx KonmyecTBax. Mosekyna ¢ochonunuaoB oOpa3oBaHa OCTATKOM TIIMLEPH-
Ha (peke MpOMaHauoia WA STaHAWOJa) WIM CPUHTO3MHA, KUPHBIX KHUCIOT, (oc-
dbopHOIl KUCTOTHI, coeAMHEHHON (hocHOopHOAIDUPHON CBA3BIO C KaKOW-TMOO MOJIsp-
HOU rpynmoil. B 3aBUCMMOCTH OT CTPOEHHUS MOJIAPHOM IpymIibl Iuepo pochorumnu-
Ibl iensaTces Ha (ochatuaninxonussl, GochatuauidTaHoIaMuHbl, Gocharuanincepu-
HbI, (hochaTuanIMHO3UTOIBI, (QochaTuauarIuLeposibl, IudochaTHIUATINLEPOIIBI.
[Toarpynna riuuepodoconunuaoB — 1iazmaiorensl (mim ¢ocdaruaani) oTanya-
I0TCS OT JPYTHX TOJBKO TeM, uTo uMeroT B C—1 momokennu L-rnmmepo-3-docdara
HE OCTAaTOK XUPHOU KHUCIIOTHI, a O,-HEHACHIIICHHBINH CIUPT, TPUCOCTUHEHHBIN MPO-
ctoit apupHol cBs3bto. [lonsipHas rpynmna B ria3mMajoreHax yaiie BCEro MpeCcTaB-
JIEHA XOJIMHOM, STAaHOJAMHUHOM WJIM CEPUHOM.

CampiMu pacnpocTpaHeHHbIMH cuHTODOChHOTMIUIAMU SBISIOTCS CHUHTO-
MUEIHUHBI — POchHOXO0IMHOBBIE MPOU3BOAHBIE IIepaMu0B. OCTaTOK KUPHOU KUCIOTHI
B lLiepaMujie TIpUcOequHEH K amuHorpytme. OcobeHHO OoraThl CUHTOMHUETMHAMU
MeMOpaHbl HEPBHOM TKaHH, B 4aCTHOCTH Mo3ra. @ochonunusl pacTBOPUMBI B Opra-
HUYECKUX PACTBOPUTENSX, HO M30MPATENbHO: OAHU — B IUITUIIOBOM 3PUpeE, IpyrUe —
B 3TaHOJIE, TPEThU — B O€H30J1€. BOJBIIMHCTBO U3 HUX HEPACTBOPUMBI B all€TOHE, YTO
MO3BOJISIET OTHAEIUTh UX OT ApYrux JunuaoB. OHU crocoOHbI HaOyxaTh B BOJE U
OKHUCJISITHCSL HA BO3yXE.

. I3Bneuenue rautepodocdoauuioB u3 Mo3ra Kpbic

Ipunyun memooa: TOMOTE€HAT TKaHU 00padaTHIBAIOT PACTBOPOM TPUXJIIOPYK-
cycHoil kuciotTel (TXY) s ynaneHuss HEIUNUIHBIX OpUMeced. 3aTeM M3 Ocajka
MPOU3BOMIT OIKCTPaKIuio (hochorimmuepuoB 3TaHOA-d3PUPHOH U XITOpodhopMm-
METaHOJIOBOM CMECSIMH.

PeakTussr:

1) 2,5 % u 5 % pactBopbl TXV,

2) cMeCh pacTBOPUTEICH dTaHOI—TUATIIIOBEIHN 3dup (3 : 1),
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3) cmech pacTBopuTenel xyopodopM—meTanon (2 : 1);

4) aTaHo,

5) a1eToH,

6) TUATUIIOBBIN AUp.

Obpatute BHUMaHue! Bce paboThl ¢ OpraHUYECKUMH PACTBOPHUTEISIMU U
KHUCIIOTaMU TIPOBOIUTH TIOJT TATOM, BAAIN OT HArpeBaTeIbHBIX TPUOOPOB.

Xoo onpedenenus: naBecky TkaHu oT 1 10 4 r (Mo3r), mpeBpamiaT B TOMO-
TEHHYI0 Maccy € IMOMOIIbI0 TOMOI€HM3aTOpa WM THIATEIIBHO PACTUPAIOT B CTYIIKE,
MOMEIIEHHON B COCYJ CO JbJ0M. [ OMOTreHU3MpOBaHHYIO TKaHb MEPEHOCST B LIEHTPHU-
byxxHyI0 IpOOHPKY, Ky1a MPeIBAPUTEIILHO MPUINBAIOT (U3 pacyeta Ha 1 r Tkanu) 10
M1 oxJiaxkeHHoro 10 0 oC 5 % pactBopa TXVY u TmiarensHo nepemeninBaroT. Jlanee
npou3BOAAT HeHTpudyrupoanue B Teuenue 7—10 mun mpu 3000— 4000 06/muH, mo-
CJI€ YEro HaJ0CaJ0YHYI0 >XKUAKOCTh YAAISIOT, MOJTYYEHHBIA OCaZOK MHOTOKPAaTHO
(10-12 pa3) nmpomsiBaroT oxnaxaeHHou 2,5 % TXY u3 pacuera 5 Mi Ha 1 T TKaHU.

Hanee, nna ynanenuss TXY ocagok MHorokpatHo (8— 10 pa3) mpombiBaroT
OXJIQXKJICHHON JUCTWITUPOBAHHOW BOJIOM M BBICYIIMBAIOT allETOHOM U 3(UPOM, KO-
Topbie OepyT u3 pacuera 5 mi Ha 1 r TkaHu. [locne 3TOro MPOU3BOAAT IKCTPAKIUIO
dbochomumuioB U3 ocanaka, s 4ero 6epyT 20 MII CBEKENPUTOTOBIEHHOW CIUPT-
adupHoit cMecu (3 : 1) u sxctparupyroT npu 60 °C B Teuenne 3 muH. Ocasiok OT/ie-
JISIIOT ¥ U3 HETO TIPOU3BOJISAT IKCTPAKIIMIO XJI0poopM-MeTaH0JI0BOM cMmechio (30 mur)
B TeueHuu 30 muH npu 64 °C Ha BOAsiHOM OaHe ¢ 0OpaTHBIM XOJIOAMWILHUKOM. [lo-
CKOJIBKY aleTOH U 3(HUp, UCIOJIb3yEeMbIE NIl MPOCYLIKH OCaJKa, YaCTUYHO PACTBO-
psAt0T GochoMUIUIbI, UX TAKXKE CIEAyeT OOBEAUHUTH C XJIO0POGOPM-METAHOJIOBHIM
skcTpakToM. Crupt! |3pupHBIl U XJT0pohOPM-METAHOTOBBIN IKCTPAKTHI (€CIU HEOO-
XOJIUMO, UX OOBEIUHAIOT) CIIMBAIOT B MEpHbIC KOJIObI Ha 100 M1 U JOBOAST 10 MET-
ku. [lomyueHHbIit (HOCHONUNMUIHBIA IKCTPAKT HCHONB3YIOT ISl KOJIMYECTBEHHOTO
omnpezeneHus: GocPoaunuaoB, (Hanpumep, 1o hochopy)

JlaGopaTopHnasi padora Ne 7
KounuyecTBeHHOE onpeae/ieHre MMPOBUHOTPAIHONM KUCJIOTHI.
Lenb: onpenenenre coaepxaHue MUPOBUHOTPAAHON KUCIOTHI B KPOBHU.

[TupoBuHOrpagHas KHCIOTa B3aUMOJECUCTBYET ¢ 2,4- TMHUTPOPEHUITHIPAZH-
HOM C 00pa30BaHUEM THAPA30HA MUPOBUHOTPATHON KHUCIOThI, KOTOPHINA B IIETIOYHOM
Cpele MMEET KpacHbI IIBET. MIHTEHCHBHOCTh OKPACKM pacTBOpPA MPONOPLHOHAIbHA
COJZIEp’KaHMIO NTMPYBATa.
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(|:1H3 HEN_NHNI‘JE [EH3
(l“:(] + . (r:N— NH + H0
COOH NO, COOH NO;

NO,
nuposuHorpagHaa 2,4-[1HOI 2,4-[IH®I -rugpa3oH
KKMCNoTa NUMPOBWHOrPaaHoON

KMCNOTbI

Obvexm uccnredosanus: KPOBb IeIbHAs

Peaxmuswvt u o6opyodosanue: nentpudyra, porosnekrpokoiopumerp (KOK-2),
npoOUpKHU, MUTIETKH, 5% pacTBOp TpuxiopykcycHou kucnotsl, 0,1% pactBop 2,4-
nuHUTpoeHmrnapasuta, Toiayon, 10% pactBop kapOoHaTa Hatpus, 1,5M pacTBop
TUIPOKCUJIA HATPHUS, TUCTUIUIUPOBAHHAS BOJIA.

Xoo pabompi.

1. B uentpudyxnyto npoOupky K 1 Mia KpoBU NpuinTh 4 MJI pacTBopa TpH-
XJIOPYKCYHOU KHUCJOTHI, IEpeMeNIaTh U HUeTpu@yrupoaTs. OCTOpoKHO 0TOOpATh 2,5
MJI HaJI0CaJOYHOM XKUAKOCTH, 100aBUTh 0,5 mut Boabsl u 1 M pactBopa 2,4- TUHUT-
podenmnruapasuna. Ilepememars, 3akpbITh NPOOKON U OCTABUTH B TEMHOM MECTE Ha
20 muH.

2. 1o0aBuTh 5 MJI TOJNyoONa, 3aKPbITh U MHTEHCUBHO BCTPSIXHYTh B T€UEHUE 3
MUH. HkHUI cioil ocie 3-X MHUHYTHOTO OTCTaWBaHUS OTCOCATh MUIETKOM M OT-
OpOCHUTB.

3. K octaBmemycs TonyoiasHOMY ciioto npuianTh 4 mut 10% pactBopa kapOoHa-
Ta HaTpus. BeTpsxuBars 3 MUHYTHI.

4. Yepe3 3 MUH CTOSIHUS B IIPOCThIE MPOOUPKH OTOOPATH U3 HUKHETO CJIOS MO
3 M 1,5 M pactBopa ruapokcuaa Hatpus. PazpuBaercsa kpacHoe okpamuBanue. Ko-
JIOPUMETPUPOBATH B KtoBeTe Ha 1 cM (A =415 HM) NpOTUB BOABI.

Pacuer npousBecTy no KaIMOpOBOYHOMY IpauKy.

ConeprxaHre MUPOBUHOTPAAHON KUCIIOThHI pacCUUTHIBAETCS 1O (popmyie:

X=Ax2x-1000,

rae X - KOJUYeCTBO MUPyBaTa B MI/JI; A - KOJMYECTBO MUPYyBaTa B MT' B MPO-
0e, HalileHHoe Mo KamOpoBouHOMY rpaduky; 2 - pacuer Ha 1 mMoab kposu; 1000 -
pacuet Ha | J1 KpoBH

ConepkaHue MHPOBUHOTPATHON KHUCIOTHI B MMOJIB/JI PacCUYUTBHIBACTCS II0
bopmyie:

C=X/88,

rae X - KOJIMYECTBO MUpyBaTa B MI/JT; 88 - MOJIsIpHAs Macca MUPOBHHOTPATHON
KHCIIOTBI, MI/MMOJTB; C - COJIep)KaHHe MUpyBaTa B MMOJIB/JI.



15

IIpakxmuueckoe 3nauenue pabomvi. B HOpMe coiepxaHHe MUpyBaTa B KPOBH
coctasisier 8 - 12 mr/n (0,10 - 0,14 mMonw/). Ero ypoBeHb MOBBIIIIAETCS NMPU aBU-
TomuHo3¢ Bl, mockonbky TuamuHAHPOC)AT ydacTBYeT B OKUCIUTEIBHOM JeKap-
OokcupoBanuu nupysarta. Cojep:kaHue nupyBaTa B KPOBU MOKET YBEIMUUBATHCS
IPU TOKCUYECKOM BO3JIEUCTBUM HEKOTOPBIX COCAMHEHHI, MHTHOUPYIOIIUX (pepMeH-
Thl OKHCJICHUS UPYyBaTa (apCeHATHI, JIIOU3UT).

Ogopmnenue pabomul. 3aHOCIT B TE€TPaab MPUHIIMI METOJIA, PACCUUTHIBAIOT
coJiep>KaHue MUpyBaTa B KPOBHU U JIETAIOT BHIBOJ.

JlabopaTtopnasi paGora Ne 8
KoHkypeHTHOe TOpMOKeHHe CYKIIMHATAETHAPOreHa3HoH AKTHBHOCTH MBbILIII

Lleny: B mpolecce uccienoBaHUS (DEPMEHTATUBHOTO JIEHCTBUSL HEKOTOPBIX
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX KOMILJICKCOB 3aKPEMUTh 3HAHUS O JOKaTU3aluu
(GbepMEHTOB B KJIETKE M MOJEKYJISIPHOM MEXaHU3ME JIEHCTBHUS LIEMHU MEPEHOCca DIICK-
TPOHOB;

OcHOBHas 4acTh PHEPIUHU B TKAHSIX YeJIOBEKa M KUBOTHBIX 00pa3yeTcs a’dpo0-
HBIM ITyTEM B XOJI€¢ OKUCIUTEIBHOTO (hochOpUIMpOBaHUs B MUTOXOHIpUsiX. McTou-
HUKOM HEPTUHU IS 3TOTO CHHTEe3a SBIISIOTCS OPTaHMYECKHUE COSIUHEHMUs, pU OHo-
JIOTMYECKOM OKHCJICHUHM KOTOPBIX JIEKTPOHBI MIEPEHOCATCS HAa MOJIEKYJy KHUCIOpOoa.
DTOT mepeHoc coBepiaercs Ienbio (GepMmeHToB. Bee dhepMeHTh OMOJIOrHYECKOro
OKHCJICHUSI, WJIM TKAHEBOTO JIbIXaHUsl OTHOCATCS K Kjaccy okcupopeaykras. [lo xu-
MUUYECKON CTPYKType Bce ATHU (EPMEHTHI SIBISIOTCS CIOXHBIMU Oenkamu. [Ipucyt-
CTBHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX (PEPMEHTOB B TKAHSAX U OMOJIOTHYECKUX
KUJKOCTSIX MOXKET ObITh OOHAPYKEHO MO UX JEHCTBHUIO Ha COOTBETCTBYIOIIUE CYO-
CTpaThl.

CyKIuHaTIeruaporeHas3a MbIIII] SBJISIETCS &Keae30(IaBONPOTEUHOM, OJTHUM U3
KOMITIOHEHTOB 1€ TIEPEHOCa DJEKTPOHOB. ITOT (PEpMEHT JIOKAJIM30BaH B
MUTOXOHApUIX. CyOCcTpaToM CyKIIMHATIASTUAPOTeHAa3bl SBISCTCS SHTapHAs KUCIIOTa,
KOTOpasi OKUCIIAETCS 10 (hyMapoBOH KHCIOTHL. B poiii mpoMeKyTOYHOTO aKIenTopa
BOJIOPO/JIa BBICTYIIaeT METUJICHOBAas CMHb. OKucaeHHas (opMa METHJICHOBOTO CHHETO
OKpallleHa B CHHUM IIBET, a BOCCTaHOBJIEHHAs Jieikodopma OecriBeTHa. ManoHoBas
KHCJIOTa SIBIIIETCS KOHKYPEHTHBIM HWHTHOMTOPOM CYKIMHATAETHaporeHaspl. [lpu
n00aBJIEHUH K PEAKIMOHHOM CMECH WHTHOMTOpa, CHHSAS OKpacka Hcue3aer
MeJIJICHHEE.

HOOC- CH,~-CH,- COOH MeTneHoBas CuHb 0,
)( (BecueTHas ﬂeV'KO(bOPMa)K
HOOC__
o— OAL-H, MemneHoBas CuHb

o C O0H (cuHsIst ok1CHeHHas dopma) H0,

Peaxmuswt u obopyoosanue: nuctuinupoBanHas Boaa, 0,011 pacTBop sHTap-
HoM kucinotel, 0,011 pacTtBop ManoHoBOW KHCHOTHI, 0,05% pacTBOp METHIIEHOBOTO
CUHETr0, Ba3eJMHOBOE Maclo, GpocdaTtHbiii Oydep (pH 6,8), HOXKHMIIBI, CTyNKa, MPO-
OMpKH, MUMETKH, TEPMOCTAT.
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Mamepuan uccnedosanus: MpIIeYHas! TKaHb.

Xoo pabompi.

1. Jnst momyuenust pepMeHTHOTO Tpernapara 1-2 T cBeKeW MBIIIIIBI, U3MEIb-
YEHHON HOXKHHUIIAMH, PACTUPAIOT B CTYIKE ¢ HEOOJIBITUM KOJIHMYECTBOM BOJBI. loiy-
YEHHYIO CYCIICH3HIO PABHOMEPHO PaCIPEICIISIOT B IBE MPOOUPKH.

2. 3areM B pOOUPKH MPUITMBAIOT PEAKTUBHI M0 CXEME, TPUBEIACHHOU B Ta0IH-

e:

No bydep | SAarapunas | H,O ManonoBas | Kpacurenb

IPOOKI (V,mn) | xucnora | (V,mi) | kuciiota (V, | (MeTwTe-

(V, M) MJ1) HOBBI CH-

HUM )
(V,mn)

1 1 1 1 - 0,1

(cybcTpar)

2 1 1 - 1 0,1

(cyoctpar +

WHTUOUTOD)

ConepxuMoe MPOOUPOK TINATEIBHO TNEPEMIMBAIOT U A0OaBisitoT 1 M
Ba3€JIMHOBOIO MacJja, 4YTOObl N30€XKaTh OKUCIICHUE KPACUTENs KHCIOPOJIOM BO3ayXa.
[IpoOupku mnoMemaroT B TepMOCTaT U BbLAepkUBalOT 5-20 munyt npu 40°C,
KOHTPOJIUPYS MPOIECC OOECIBEUNBAHUS KPACUTEIIS.

Ilpakmuuecxoe 3Hauenue pabomsei: KOHKYPEHTHbIE HHTHUOUTOPHI Pa3TUYHBIX
(GbepMEHTOB IIMPOKO TMPUMEHSIOTCS B OHOXMMHUYECKHX HCCIEJOBAaHUSIX U B
MPAKTUYECKON MEIUIMHE KaK JIEKapCTBEHHBIE Mpenaparbl. B yacTHOCTH, MaJIOHOBas
KHUCJIOTa KaK KOHKYPEHTHBIM MHTMOUTOP CYKUMHATACTHAPOTeHa3bl UCIOJIb3YETCS B
AKCIEPUMEHTAX Ha KUBOTHBIX MIPU U3YYECHUN 0OMEHA BEIIECTB B OPTaHU3ME.

Odghopmnenue pabomui:

[Ipu opopmiieHnn yKa3bpIBalOT PEPMEHT, KOPEPMEHT, TOHOP U aKLEITOP
AJIGKTPOHOB B TKAaHM, IOHOP M aKIENTOP JIEKTPOHOB B OMBITE, & TAK)KE 3aHOCST B
TeTpaab Tabnuily, 100aBuB rpady ¢ HabmoaeHusaMH. CrenaTh BBIBOJ MPO pe3yibTa-
TaM paboTHI.

JlabGopaTopHnasi padora Ne 9
OO0HapykeHue TUPO3MHA3BI

ens: M3yunth neiicTBUE OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX (PEPMEHTOB Ha
puMepe TUPO3UHA3HI.

®epMeHT TUpO3MHA3a (MOHO(PEHOJOKCHIA3a) KATATM3UPYET OKUCICHHE MHO-
rux (eHoJI0B KHCIOPOJ0M Bo3ayxa. [Ipu okucieHnu THpo3uHa 00pa3yroTcs MpoIyK-
TBHI KPACHOTO IIBETA, KOTOPBIE 3aT€M IIPEBPAIIAIOTCS B YEPHBI TUTMEHT — MEJIaHUH:
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OKWCNEHWE HO
HD—@—CH:—;‘H—L‘{I}H —® Hi CH,-CH-CO0H
NH, NH;
3,4-gurngpokcrdEeHUNanaHuH
0 "_‘_,—f""r‘ I:"ﬂDm‘A-'}
UZDCH:—{.‘H—C{}UH
NH;
"NOd A" -xMHOH
OKUCNEHWE
0
C
COOH ------- >  MenaHuH
N (MArMEeHT YepHoro LBeTa)

MArMEHT KpaCHOMD LBETA

Mamepuan uccredosanus: xkaptodeinnb (ChIpoil 1 BapeHbIN ).
Peaxmusevt u 060opyoosanue: 1% pacTBOp TUPO3UHA, TPOOUPKHU, TTUTIETKH.

Xoo pabomuwi. 1. Ha mOBEpXHOCTH Cpe3a ChIPOrO M BapeHOTO KapTodes HaHe-
ctu 1-2 Kariam pacTBopa TUPO3HHA.

Ilpakmuuecxoe 3nauenue pabomol: KauecTBEHHBIC PEAKIIMHA HA OKUCIUTEIBHO-
BOCCTAaHOBUTEbHBIC ()EPMEHTHI TTO3BOJISIOT OMPEACIUTh yJacTue 3TUX (EPMEHTOB B
OKHUCJTUTEIIBHO-BOCCTAHOBUTENBHBIX Tpolieccax. Tupo3nHasza SBISETCS METaIONop-
dbuprHOM, colepxKaluM MeJb B aKTUBHOM IIeHTpe. DepMeHT 00afaeT rpynmnoBoi
CHenupUIHOCTHIO M KaTaTU3UPYET OKUCICHUE HEKOTOPHIX (DEHOJIOB: THPO3HWHA, ajl-
peHaIMHa U JIp. KUCIOPOIOM BO3TyXa.

Odgpopmnenue pabomsi: Ilpu obopmieHUN yKa3bIBalOT (EPMEHT, KOEPMEHT,
JIOHOP M aKIENTOp AJIEKTPOHOB B TKAHU, JOHOP U AKIENTOP AJIEKTPOHOB B OMbITE, &
TaKKe 3aHOCIT HAOMIOJCHUS B TAOJIHITY.

Uccnenyemblii matepuan HaOmronenus

Cripoii kapTodennb

Bapenblii kapTodenb

JlaGopaTopHas padora Ne 10
OnpenesieHue ri10K03bl B KPoBU epMEHTATUBHBIM METO/10M
[ens: onpenenuTh coaep KaHue TIIOKO3bI B KPOBU (DEPMEHTATUBHBIM METOIOM

Merton npenHa3zHaueH ISl CICITU(DHUCSCKOTO OMPEICIICHHUS COJSPKaHUS TITFO-
KO3bI B OMOJIOTUYECKUX JKUIKOCTAX MOCTE YAICHHs 0EJIKOB B MPUCYTCTBUU APYTHUX
caxapoB M peIyLUUPYIOLIMX BEIIECTB HEYTJIEBOJHOW MpUpOAbl. MeToJ OCHOBaH Ha
KaTaJIMTUYECKOM JIEUCTBUM TIIFOK0300Kcuasbl (1.1.3.4), yckopsitomel okucienue f3-
D-riaroko3bl KUCIOPOJOM BO3yXa 0 TIFOKOHOBOM KHCIOTHL. 42 I'mroko300KkcH1as3a
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(M=152 000) otHOCcuTCSs K (hnaBomporenHaM. [Ipu OKuCIEHUHU TIIOKO3bI B €€ Mpu-
CYTCTBUM 00Opa3yeTcs NEPOKCH] BOJOPOAA B SKBUMOJISIPHOM KOJIMYECTBE:

rJIFOK0300KCH/1a3a
CeH1206 + H,O + O, > CeH 1207 + H,0,

Ilepokcun Bomopoma pasznaraercss (EpMEHTOM IEPOKCUIA30M, a BBIICIINB-
MM | Cs aTOMapHBIN KUCIOPOJ OKUCTSET JOOABICHHBIN K peaKIIMOHHOW CMECH XPO-
MOTEHHBII KHCIOPOAHBINA aKIenTop. B KauecTBe TAKOBOI0 MPUMEHSIIOT O-TOJIHIAH:

HoN NH;

CHs CHs

KonnuecTBeHHOE OmpeneneHue rioK03bl CBOAUTCSA K UBMEPEHUIO SKCTUHKIINU
00pa30BaBILIETOCs B OIBITE KPACUTEIS U CPABHEHUIO €€ C TAKOBOW IMPHU HMCIIOIb30BaA-
HUU CTaHAAPTHOTO pacTBOpa TIOKO3bL. [IpsiMasi 3aBUCUMOCTh MEXKY COJACpPKaHUEM
TJTFOKO3bI 1 THTEHCUBHOCTBIO OKPACKU coxXpaHsieTcs B npenaenax ot 50 go 400 mr/.

Peaxmusvt u ob6opyoosanue: ciekTpodhOTOMETpP; CEKYHAOMED; MUIETKHU; MPO-
Ooupku; 1%-HBII pacTBOpP MEPEKPUCTAIUIM30BAHHOTO B aOCOJIOTHOM 3TaHOJE O-
tonunuua; 0,25 H aneratHsii 0ypep pH=4,8 (4 wactu 0,25 H YKCYCHOW KHCIIOTHI
cMemuBarot ¢ 6 yactsamu 0,25 H anerata HaTpHs); CTAHAAPTHBIE PACTBOPHI MTHOKO3BI
(50, 100, 150, 200, 250, 300, 350, 400 MKr/mMi), MPUTOTOBJICHHBIC HA HACHIIIICHHOM
BOJHOM PacTBOpe OCH30MHOM KUCIOTHI; PaOOYMil peakTUB ISl ONPEIeNICHUs TIIFOKO-
3Bl JH3UMATHYECKUM METOJOM.

K npobe, conepkamieit 1 mi uccnegyemoro oopasiia, MpuianuBaoT 3 M pado-
Yero peakTuBa JJIsl ONpeAesieHus Iioko3bl. OJHOBPEMEHHO B aHAJIOTUYHbIE TPOOUP-
KM, coAepkamue o 1 mi pactBopa miroko3sl (50, 100, 150, 200, 250, 300, 350, 400
MKI/MIT), U B KOHTPOJIbHYIO MTPOOUPKY, COAEPIKAILYIO 1 MIJI BOABI, TAKKE MPUIUBAIOT
3 M pabouero peaktuBa. [IpubaBienne padouyero peakTvBa B KaXAyr MPOOHPKY
MPOBOJSAT B OMPEIEICHHOW IMOCIEeI0BATEIbHOCTH C TOYHBIM MHTEPBAJIOM B 2 MMH.
DTy NocaeA0BaTeIbHOCTh CIEYEeT COONI0AATh U IPU U3MEPEHUH ONTHYECKOU IJI0T-
HOCTH PacTBOPOB.

B xozxe peakuuu pa3BHBAaEeTCS OKpacka, MHTEHCUBHOCTh KOTOPOU MOCTENEHHO
BO3pACTaET U JIOCTUTAET CBOETO MaKCMMyMa ITPM KOMHATHOM TEMIIEpaType yepes3 He-
CKOJIbKO MUHYT TocJie puOaBiIeHusl paboyero peakTupa (B 3aBUCUMOCTH OT aKTHB-
HOCTH Ipernapara IIF0K0300KcHaa3bl). [103ToMy nmpeaBapHUTesIbHO ONpEneNsoT Bpe-
Ms, HEOOXOUMOE ISl pa3BUTHS MaKCUMaJbHOW CHHEH OKPACKH MO CTaHIapTHBIX
pacTBOpam TItOKO03bI ¢ KoHIeHTparusaMu S0 u 400 Mxr/mit. st 3TOro u3MepsroT u3-
MEHEHHEe MHTEHCUBHOCTH OKPACKU CTaHAAPTHOTO PacTBOpa TJIFOKO3BI Mocie 100aB-
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JeHust pabodero peakThBa Ha (POTOIIEKTPOKOJIOPUMETPE C AJIMHOW BOJMHBI 670 HM
(xroBeta mupuHOi 10 MM). CHavasla HTHTEHCUBHOCTh OKPACKU YBEIMUYUBAETCS, Jajlee
OCTaeTCs HEM3MEHHOM B TECYEHHE HECKOJIBKHX MUHYT, a 3aT€M HAa4MHACT MEIJICHHO
yMEHBIIAThCA. B COOTBETCTBUM C MOIYYEHHBIMU JAHHBIMHM IPUHUMAOT BpeMs pas-
BUTHS OKPACKH BO BCEX OCTAJIbHBIX IIPOOaXx.

Ha ocHOBaHMM IOJIyY€HHBIX BEJIMYMH ONTHYECKOW IUIOTHOCTU (SKCTUHKIIMH)
JUISL BCEX CTaHAAPTHBIX PACTBOPOB IJIFOKO3BI CTPOAT TPALyHPOBOYHYIO 3aBUCUMOCTb.
[Io mOCTpOEHHOW TpaAyHMpPOBOYHOM 3aBUCUMOCTH PACCUUTHIBAIOT KOJIUYECTBO TIIO-
KO3bI B UCCJIEAYEMBIX MPoOax.

Ne | Cranpaptueiii (400 mxr/mi) pac- | JuctumnupoBanHas | Konnentpamus
TBOP T'JIFOKO3bI, MJI BOJA, MIJI TJIFOKO3BI, MKI/MJT

1 0,125 0,875 50

2 0,250 0,75 100

3 0,375 0,625 150

4 0,5 0,5 200

3 0,625 0,375 250

6 0,75 0,25 300

7 0,875 0,125 350

8 1 - 400

Ogopmnenue pabomei. OnricaTh NPUHIIUIT METOJA. Pe3ynbTaThl U3MEpEeHU U
HalJICHHOE COJIEpKAHUE TIJIIOKO3bl B UCTIHITYEMOM PACTBOPE 3aHECTH B pabOUyIO TET-
panb.

lIpakmuueckoe 3nauenue padbomul: B HOpME coaep:KaHHE TIIIOKO3bI B KPOBU
coctaBisieT 3,5-6,7 MMoIb/11. YBeNMUEHHUE YPOBHS TJIHOKO3bl B KPOBU (THUIEPTJIMKE-
MUsl) HaOJIOAETCS MPU CaxapHOM AuabeTe, MPU CTPECCOBBIX COCTOSHUSAX, MPUEME
[JIFIOKOKOPTUKOUAOB U T.J. HU3koe conepkaHue ritoK03bl B KPOBU (THUITOTJIMKEMUS)
MMEET MECTO NPH TOJOJAHUM, HAPYIICHUH BCACBHIBAHUS IIFOKO3bl B TOHKOM KHUIIIEY-
HUKE (MaocopOIus), nepeao3upOBKEe NHCYJIMHA, TIIMKOTEHO3aX U T.]I.
JlaGopaTopnasi padora Ne 11
CuHTe3 M pacnaj rmjikoreHa. BoliesieHue riiukoreHa u3 ne4eHun
Meton OCHOBaH Ha BBIJICJICHUU TTIMKOT€HA U3 MBIIICYHOM TKAHU U LIBETHOW pEaKIuu
C aHTPOHOM. METOJT COCTOUT U3 CIEAYIONUX OCHOBHBIX OTEpaIliii: TUAPOIN3 OEIKOB
MBIIIEYHON TKaHU WIEJIOYBIO, BBIJIEIEHUE TJIMKOT€HA M3 pacTBOpa 3TWJIOBBIM CIIHP-
TOM, TIPOMBIBAHUE TJIMKOTE€HA U €r0 PACTBOPEHHUE, PEaKIUsl C aHTPOHOM M Pa3BUTHE
OKpacKH, U3MEPEHHE MHTEHCUBHOCTH OKpacku. [Ipu HarpeBaHWU HABECKU MBbIIICY-
HOM TKaHU C KPEMKUM PacTBOPOM IIEIOYM MPOUCXOIUT THUAPOJIN3 MBIIICYHBIX OeJ-
KOB, IPH 3TOM TJIMKOT'€H OCBOOOXIAeTCsA U3 KJIETOK. [ JIMKOreH He pacTBOpsETCS B
CIIUPTE, TO3TOMY OH BBITIAJIa€T B OCAJIOK MPU JTI00ABJICHUH JTIOBOJBHO OOJIBIIIOTO KO-
nudecTBa cniupta. [IpubapieHue croja *e HECKOJbKUX Kallellb KOHIIEHTPUPOBAHHOM
CEpPHOM KHCIIOTBI CITOCOOCTBYET OCAXKICHUIO TIMKOTEHAa BCIEACTBHE OOpa3oBaHUS
cyib(aTa aMMOHUSI.

OkpallleHHBII OT 3€JICHOr0 JO CHUHE-3€JIE€HOTO IIBETa MPOIYKT pEeaklUX UMEET Mak-
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CUMYM MOTJIONIEHUS NpH JyiuHE BOJHBI 620 MMK. ITHTEHCUBHOCTh OKpPacKH pacTBopa
u3MepstoT Ha criektpodoTomerpe CD-4 unu gotoanektpokosopumerpe O3K-M unu
dboTomerpe OT-2 ¢ KpacHbIM CBETODUIBTPOM C MAKCUMYM MPOMYCKAHUS MIPU TOU ke
JUTUHE BOJIHBI.
Peaxmuswr u mamepuanvr. 50%-Hb1i pacTBOp enkoro kamu, 96-, 60- u 80%-Hblii 3TU-
JIOBBIA CHIUPT, 2PUP, KOHIEHTPUPOBAHHAS XUMHYECKH YUCTas CEpHasl KUCIIOTa, aH-
TPOH (MPOU3BOJIHOE AHTPAXUHOHA), TIMKOTEH WUJTU TIII0K03a (7151 MOCTPOCHHUS Kaauo-
poBouHOTO Tpaduka), 95%-Bas cepras kuciota (kK 50 mi Boawsl mpuOaBisoT 1 1
KoHIleHTpupoBaHHOM H2SO4 u  oxnaxmaror), cBexenpuroToBieHHbIN 0,2%-HbIi
pacTBOp aHTpoHA B 96%-HOol cepHOi kucioTe. 0,2 T aHTpOHA MTOMEMNIAIOT B MEPHYIO
koJi0y Ha 100 M1, pacTBOPSIIOT U JOBOMAST 10 METKU 95%-HOU CEpHOI KUCIOTOH, MO-
Cclie BBIICPKKM B Te€UeHHE | 4 pacTBOp rOTOB JUIs UCIIONBb30BaHUs (Ha 1 neHb pabo-
TbI), 30%-HbIIl BOJHBIA pPacTBOP €IKOIO Kajld, CBEXKENpUroTOBIEHHBIA 0,2%-HBbIii
pactBop aHTpoHa B 95% -Ho#t cepuoit kucinore (0,2 rantpona B 100 ma 95%-noit
CEPHOU KUCIIOTHI).
Obopyoosanue u nocyoa: neHTpudyrupa, neHTpudyKHbIe TPOOUPKHU, TEXHUIECKUE
BECHI, MMPOOUPKH, IITATUB, BOJSIHAS OaHs, CU(OH, MUMETKOW, CTEKIISHHAS MajoykKa,
criekTpodoToMeTp.
Xo0 pabomui:
1. Onpeoenenue enuxocena 6 mvluiyax
B uentpudyxusie npodbupku pazmepom 25 x 160 mm BHOcat 5 ma 50%-Horo pac-
TBOpa €JKOTr0 KaJlu M OKOJO 2,5 I Msica, B3BEIICHHOIO Ha TEXHHMYECKHX Becax C
ToyHOCThIO 70 0,01 r. IIpoOupky nmomMemaroT B cneuuaibHbIA IITATUB, BMECTE C
KOTOPBIM UX CTaBST B KUISIIYIO BOJAsIHYIO OaHro. Ilociie oOpazoBanust oTHOPOA-
HOTO pacTBOpa (BCE YACTUYKU MsICA PACTBOPUIMCH) MPOOHUPKH OXJIAXKAAIOT, J10-
OaBISIIOT 5 MJI TUCTHUIUTMPOBAHHOMW BOBI, ocaxaaroT raukored 40 mm 96%-Horo
CIUPTA U BHOCAT HECKOJIBKO Kareslb KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
[IpoOupku ocTaBisiOT Ha 24 4, mociie 4yero HeHTpuyrupyroT B Teuenue 30
MuH ipu 3000 06/MuUH, KUIKOCTh HAJ OCAIKOM CIIMBAIOT TOHKHM CH(POHOM HJIH
OCTOPOKHO yAQISAOT mnurneTkod. Ocalok Mociaea0BaTeIbHO MNPOMBIBAIOT 15
M 60%-noro, 3atem 80%-Horo crupTa 1, HakoHel, 96%-HbIM CIIUPTOM, a 3aTeM
aupom.
JI71st oTneneHust MPOMBIBHBIX JKUJKOCTEH MPOOUPKH C CONEPKUMBIM IEHTPUDYTH-
pytoT 30 muH. [Tocie kaxxaoro HeHTpUPYrupoBaHuUs KUIKOCTh HAJl OCAJKOM CJIH-
BAaIOT, MOJIb3YSICh BBILIEyKa3aHHBIM MpueMoM. [Ipu oOpaboTke 3¢upom LEHTpU-
¢dbyrupoBanus He TpeOyetcs, nociie 10 MUH HacTauBaHus YPUpP CIUBAIOT U3 MPO-
OMpKH, a ero cieAbl yAAISIOT Ha BOJSHON OaHe.
Kaxyto mopuuio mpoMBIBHOM >KMJIKOCTH JOOABISIIOT HE cpa3y, a B JiBa MpUEMa.
CHauasa BHOCST HEOOJBIIYIO YaCTh KUJKOCTU U TUIATEIBHO PACIPEACIISIOT B HEH
OCTaTOK, MIepeMEIINBasl €ro CTEKJISTHHOW MaJoyKoi, a 3aTeM J00aBIsIOT OCTaBILIe-
€csl KOJIMYECTBO, TIIATEIHHO CMbIBAsI B MPOOUPKY MPUCTABIIHNE K MaJTOYKE YaCTH-
IIBI.
[Tocne ynanenus cnenoB 3¢upa K OCTaTKy T00aBISIOT 5 MII ropsideil BOJbI, pac-
TBOP TMEPEMEIIMBAIOT BPAIIATEIbHBIM JBIKCHUEM MPOOUPKU M HEUTPATU3YIOT
COJITHOM KHMCJIOTOM MO JaKMYCy (CHa4daja AByMs KaIUIIMU KOHUEHTPUPOBAHHOM, a
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3aTeM 2%-HbIM PaCTBOPOM).

N3 npoObupku pacTBOp INIMKOTEHA MEPEHOCIT B MEPHYIO KOJI0Y COOTBETCTBYIOLIEH
€MKOCTH (ecJi mapHoe Msco — B K010y Ha 500 mu1, eciu ske MsICO, BbIACP>KaHHOE B
teueHue 1-2 cytok, — Ha 25— 50 mun). [lns mpoBeeHus 1IBETHOM PEaKIuU B JBE
npoOupKu MoOJMOaeHOBOTrO cTekia pazmepoM 30 x 200 MM MOMEIIAIOT aAJIMKBOT-
HbIE€ YacTU pacTBopa riukoreHa (Hampumep, 0,5 u 1,5 M), nobasisor 10 5
MJI IUCTUJUTMPOBAHHON BOJIOM M MOTPYKAIOT B BOJSIHYIO OaHIO co JpaoM. OcTo-
POKHO, HENPEPBIBHO II€peMelInBasi, IPUIMBAIOT TOHKOM crpyed 10
MJI CBEKENPUTOTOBJICHHOIO pacTBOpa aHTpoHa B 95%-Hol cepHOM Kuciore. 3a-
TEM >KUJIKOCTH €€ pa3 OCTOPOKHO MEPEMENINBAIOT BpaIlaTEIbHBIM JIBUKCHUEM
U TpOoOUpPKK ToMemaroT Ha 10 MUH B CHWJIBHO KHISIIYIO BOAsHYI0 OaHro. Ilo
OKOHYAHWH HArpeBaHMs MPOOUPKH OBICTPO OXJIAXKTAIOT B BOJAE CO JIBIOM U U3Me-
PSAIOT ONTHUYECKYIO IUIOTHOCTh B OTHOIIEHWH KOHTPOJBHOIO pactBopa. OOpazo-
BaBIIAsICA 3€JICHAs] OKpacka MpPU HMCIOJIb30BAHUU PEAKTUBOB BBICOKOW YHUCTOTHI
YCTONYMBA HA MPOTSKEHUH 4—5 .

KOHTpOJIBbHBIN OMBIT MPOBOAST B aHAJIOTHYHBIX YCIOBHSX, TOMEIIAsi B MPOOUPKY
S MII IUCTUITMPOBAHHOM BOJBI M 10 MIT pacTBOpa aHTpOHA B CEPHOM KHUCIIOTE.
Onrtuueckass MIOTHOCTh KOHTPOJIBHOTO PAacTBOpa, HU3MEPEHHAs OTHOCUTEIBHO
CEPHOM KHCIIOTHI, HE JTobkHA OBITH O0see 0,08.

[Tpu momomu KaauOpoOBOYHOTO Tpaduka HAXOMAT KOHIEHTPAIMIO TIMKOTEHA BO
B35TOM Ha I[BETHYIO PEaKIUI0 KOJIUYECTBE PACTBOpA M 3aTE€M IMEPECUMTHIBAIOT HA

COACPIKAHUC €TO B MACC.
a-25-100 o
X=——M2 ,o
ne

r1€ 0 — KOJWYECTBO TIMKOI€HA, BBIYUCIECHHOTO MO KaTuOpPOBOYHOMY rpadu-
KY, M2,

25 — eMKOCTbh MEPHOM KOJIOBI, B KOTOPO# OBLIT paCTBOPEH OCATIOK

[IIMKOT€Ha;

100 — MHOXUTETH TIEPEBO/IA B MMPOIICHTHI;

N — KOJIMYECTBO UCCIIEyEMOT0 pacTBOPa, B3ATOIO HA LIBETHYIO

pEaKLnIo, MIT;

€ — HaBecKa Msica, T.

YT0oOBl NOCTPOUTH KATMOPOBOUHBIN rpauK, TOTOBAT CTAHAAPTHBIN pacTBop. s
MPUTOTOBJICHUS] CTAHJAPTHOTO PACTBOPA MPUMEHSIOT TUIATEIbHO OYMIIEHHBIA U
BBICYILICHHBIN B KCUKATOPE IIMKOTEH, MOJYYEHHBIH U3 MEYEHU TOJBKO 4TO YOu-
TOTO KPOJIMKA, WK MOJIb3YIOTCS XUMUYECKH YUCTHIM MPErapaToM TIIFOKO3bL; IS
MepeBO/Ia IIFOKO3bI B TJIMKOTEH Pe3yJIbTaThl onpeaeneHus aensat Ha 1,11.
B3BemmnBarOT Ha aHATUTUYECKUX Becax 16 M rIMKOreHa, HaBECKY pPacTBOPSIOT
TEIJION, AUCTHJLTUPOBAHHOM BOOW B MepHOU Kojbe Ha 200 mi, OXJIaKIaloT 10
KOMHATHOW TeMIIepaTyphl, JTOBOISAT 00beM BOJOW /0 METKH W TIIATEIBHO Iepe-
MemuBaroT. Takoil pactBop coaepkuT B 1 miu 0,08 mr rimukorena. M3 Hero roto-
BAT CEPUI0 PACTBOPOB JJISI MOCTPOCHHS KaTuOPOBOYHOTO Tpaduka, momernias B
NpOOMPKU KOJMYECTBA, YKa3aHHbIE B Ta0JI.
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KomnuecTBo KomuuecTBo KomuuecTBo

[JINKOT'€HA pacTBopa TJIMKO- KOmIHecTo pacTBopa aHTpO-
’ BOJIBI, MJT

MT reHa, M Ha, MJI

0,01 0,125 4 875 10,0

0,02 0,25 4,75 10,0

0,04 0,50 450 10,0

0,06 0,75 4.25 10,0

0,08 1,00 4.00 10,0

0,12 1,50 3,50 10,0

0,16 2,00 3,00 10,0

0,20 2,50 2,50 10,0

[Tocne noGaBneHus aHTpOHA MPOOUPKY MOMENAIOT TOYHO Ha 10 MUH B CHUJIBHO KH-
TAIIYI0 BOASHYIO OaHIO U Yepe3 OMpPeIeNICHHBI MPOMEXKYTOK BpEMEHHU (Hampumep, 5
MUH) 3aJIUBAIOT PACTBOPOM aHTPOHA CIEAYIONIYIO TPOOUPKY M HArPEBAIOT €€ TaK XKe,
KaK U NPEIpIAYIIYIO.

Eciau MHTEHCUBHOCTH OKPACKU PACTBOPA HE U3MEHSETCS B TEYEHHE HEKOTOPOTO IMpO-
MEKYTKa BPEMEHHU, TO MOXHO IMOJATOTOBUTH JIJII UBMEPEHUSI Cpa3y HECKOJBKO pac-
TBOpOB. /i1 3TOro MpeaBapuUTENbHO YCTAHABIMBAIOT BPEMS, B TEUEHHE KOTOPOTO
n3mMepeHue Bo3MoxkHo. [locine 10 MUH HarpeBaHus U OXJaXAEHUS pacTBOpa 0 KOM-
HAaTHOW TEMIIEPATYPhl U3MEPSIOT €r0 ONTUYECKYIO MIAaTHOCTh, AEpKaTelb C KIOBETa-
MU BBIHUMAIOT U3 KaMepbl CIEKTPOPOTOMETPA U OCTABIAOT Ha 5 win 10 MuH, noce
4Yero BHOBb CTaBST B Kamepy MpuOOpa 1 U3MEPSIOT CBETOIMOIJIONICHUE pacTBopa. Ta-
KYIO OTIepalyio MOBTOPSIIOT HECKOJIBKO pa3 B TeueHue, Harpumep, 1 4. Ecnu npakTtu-
YECKH TMOJTy4YaeTcsl OJHa U Ta e BEJIMUMHA ONTHYECKON MIOTHOCTH, TO OKPACKY pac-
TBOpPa MOKHO CUMTATh CTAOMJIBLHOW Ha MPOTSXKEHUHU HCCIIEIOBAHHOTO IMEpUOoja Bpe-
MEHH. DTO JaeT MPaBO OJHOBPEMEHHO MOATOTOBUTH JIJIsi U3MEPEHUS HY>KHOE YHUCIIO
MpOOUPOK C PacTBOpPAMH, YTO 3HAUMUTEIHLHO SKOHOMHUT BpEMSs, 3aTpaulMBacMoe Ha
aHaJu3.

Jlst mocTpoeHus: KaauOpoBOYHOTO Tpaduka HEOOXOIUMO MPOBECTH HE MEHEEe TpeX
CEpUU OIpPENEIICHUM, UCIIOb3YS KXl pa3 BHOBb IPUTOTOBJICHHBIA PacTBOp IJIH-
KOT€HA WJIN TJIFOKO3BI.

2. Onpenesienne coiep:;KaHUA IJIMKOTeHA B MEYCHU

B npobupky monubaeHoBOTO CTeKa (WK cTeksa mupekc) pas-mepom 20 x 160 mm
noMemarT HaBecky 1,00 r TIIAaTENbHO W3MEJIb-YCHHOW TEeYeHHU, M00aBISIOT 3 M
30%-HOTr0 pacTBOpa €IKOTO Kajdu U HarpeBaloT Ha CUJILHO KHUIISIIEeH BOJsSHON OaHe B
teueHue 20 muH. [lo ucTedeHNU TOro BpeMeHU MPOOUPKY OXJIAKIAIOT B XOJOIHOM
BO-7I€, COJEPKUMOE MPOOUPKHU KOJIMUECTBEHHO MEPEHOCIT B MEPHYIO KOJIOY U JIOBO-
AT 00bEeM JUCTUIUTMPOBAHHOM BOJIOM 10 METKH. EM-KOCTH MepHOUM KOJIOBI 1MOJI0u-
parT B 3aBUCUMOCTU OT BO3MOKHOTO CO-JIep>KaHUs TJIMKOT€HAa B TICYCHU: €CIIM aHa-
JU3UPYIOT MEUYEHb TOJHKO YTO YOWTOTO KMBOTHOTO, M3MEIHYCHHYIO MPU OXJIAXKIe-
HUHU, TO BbI-Ouparotr koyn0y Ha 200—600 mu; juisi aHanW3a MEYEHU, XPaHUB-IICHCS
JUTUTEIBHOE BpeMmsi, 0epyT Kos0y Ha 25—50 mu1.
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[[BeTHYIO peaklHio C aHTPOHOM M U3MEPEHUE MPOBOJIAT TaK K€, KaK MpPH OIpeese-
HUU COJIepKaHUS TJIMKOIeHa B MBIIIEYHON TKaHU
JlaGoparopHasi pabora Ne 12
Oomen smnuaos. IlepesapuBanue aunuaoB B KKT. O0OHapy:xeHue neicTBUA
’KMBOTHOI JIMNA3bI U ONpe/iesieHne ee AKTUBHOCTH

Hean: YcraHOBUTH 3HAYUMOCTH (DEpMEHTa >KMBOTHOM JIMIIA3bl JJIA Mpolecca
nuieBapeHusi. OCBOUTh METOJ ONPEEICHUS AKTUBHOCTH JKUBOTHOM JIUIIA3bI.

Kupel, Wiw TPUAIMIITIUIICPUHBI, PAKTHYECKN HE BCACHIBAIOTCS B MHUIIECBAPH-
TEJIBHOM TPAaKTe. B TOHKOMN KHUIIIKE MPOUCXOINUT UX TMAPOJIN3, KOTOPBIA KaTaIU3UPY-
eTCSl JTUTMOJIUTUYECKUMH (epMEHTaMH, BBIPAOATHIBAEMBIMU TTOHKEITYOYHON KeJle-
30U.

Ilankpeamuueckas aunaza nocmynaem 6 KUUWEYHUK 8 8UOe HEKMUBHO20 Npeo-
uwecCmeeHHUKA — Npoaunasvl. B npoceeme Kuweunuka npoucxooum axmueayus npo-
JIUNA3bL nymem 00pazoeanuusi KOMNIEKCA ¢ HUSKOMOJEKYISPHbIM OelKOM— KOIUNA3O0LL.
Tlocneousis npucoedunsemcs K npoaunase 6 mMoaapHom omuowenuu 2:1. B pe3zyno-
mame IUNA3a CMAHOBUMCSL AKMUBHOU U YCIMOUYUBOU K OeliCmMBUI0 MPUNCUHA.

Axmuenas nunaza kamaiusupyem uoponus d¢pupnvix ceszetl 6 ofl)- u o’(3)-
NONOJACEHUSAX, 8 pe3ybmame 00pasyemcs [-MOHOAYULLTUYEPOTL U 0CB0DONCOAIOMCSL
08e JiCUpHble KUCIOMbl. B nankpeamuueckom coxe nNOMUMO JUNA3bL COOEPHCUMCS
MOHOIUYEPUOHASL UB0MEPA3a — hepMerHm, Kamanuupyowui 6HYympuUMoneKyIapHbli
nepeHoC ayuna u3 [-nonodceHuss MOHOAYUNRIUYepoa 8 o-nonoxcenue. A sgupnas
CB53b 8 (-NOJIONHCEHUU YYBCTNBUMEIbHA K OeliCNEUI0 NAHKPeamuiecKou Junasoi.

KoHeunbie mpoayKThl TiepeBapuBaHus (TIUIEPUH, BBICIINE YKUPHBIE KUCIIOTHI,
MOHOAIWITJIMIIEPUHBI) BCACHIBAIOTCS B CTEHKAX KHUIIIEYHHWKA. B mporecce mepeBapu-
BaHMWS W BCAChIBaHUS JIUIUIOB BAXKHYIO POJIb WUTPAIOT JKETYHBIE KUCIOTHL. OHU
OMYJBTUPYIOT JKUPBI, aKTUBUPYIOT JIUTA3y U 00ECIECYNBAIOT BCAChIBAHUE HEPACTBO-
PUMBIX MIPOJIYKTOB TNiepeBapuBanus. Jlunaza ogun u3 pepMeHToB mojakiacca 1 kiacca
rujaposia3. depMeHThI, BXOSAIME B COCTaB ATOr0 MOJKIIacca, JEHCTBYIOT B MPHUCYT-
CTBUH BOJIbI HAa CJIOKHO-3(UPHBIC CBS3U. JIWMaza Katanu3upyeT THAPOIIA3 HEHTPaIb-
HOTO KHpa.

H,C—0—COR H,C—0O—COR H-C—OH H,C—OH
2 + H,0 7 + HO 7 + H:0
H({—G—CDR R — H(%‘—D—CDR —_— H(T“—D—C{_)R—h- H'.?—DH
- - RCOOH - RCOOH
H,C—0O—COR RCOOH H,C—OH H,C—OH H,.C—OH
Tpuayurzuyepun Huayurznngepun Monoayurznuyepun I uyepun

KyinuHMKO — 1MarHoCTHYECKOE 3HAYCHHUE!
3HaYUTENbHAS YAaCTh HACEIIEHUS CTPAAAET OKUPEHHEM, KOTOPOE, B CBOKO OUe-
pelb, IPOBOIUPYET pa3BUTHE OOJIE3HEH CepACYHO-COCYIUCTON cucTembl. s nede-
HUS 3TUX 3a00J€BaHUN HEOOXOJUMO MOHMMAHUE MEXaHW3Ma UX Pa3BUTHSI, UYTO HE-
BO3MOYHO 0€3 3HaHUsI HOPMAJIbHBIX MPOIECCOB OOMEHA JTUITUIOB.
° [TpuunHON paccTpoicTB MeTadoIM3Ma JIMIKUIOB B OpraHU3MeE Ya-
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CTO SIBJISICTCSI HAPYLICHUE WX MHIIEBAPEHUS W BCACBIBAHMS, YTO B 3HAUUTEIb-
HOM Mepe 3aBUCUT OT MPUCYTCTBUS KEIYHBIX KUCIOT. JTO COMPOBOKIAACTCS
creatopeeil (nosvlutennoe 6bi6e0eHUsL HCUPOB U3 OP2AHUSMA C KATOM), PA3BH-
TUEM TMIIOBUTAMUHO30B KUPOPACTBOPUMBIX BUTAMUHOB.

Ipunoun meroaa: Ilpu BO3AEHCTBHM JIMIIAa3bl HA SMYJIBITHUPOBAHHBIE >KUPBI
MOJIOKA MPOUCXOIUT UX TUAPOIN3. 'maposn3 xupa cOpoBOXKIaeTC 00pa30BaHUEM
CBOOOJTHBIX HACHIIICHHBIX XUPHBIX KUCIOT (MAJIBEMUTHHOBAs, MUPUCTUHOBAsI, CTea-
pPUHOBAs ¥ T.J.), KOJHYECTBO KOTOPHIX MOCTOSIHHO YBEJIWYHMBAeTCs. VX ompenemnstoT
tutpoBanueM NaOH B npucyrctBun ¢deHondTanenna, KOTOPhIM Npy HEUTpaTU3aluu
KHCJIOT MpHOOpeTaeT ci1abo-po30Bbli 1IBET.

Hccaexyemblii MaTepuas: MOJIOKO, pa3BeIcCHHOE BOAOU B cooTHOIIEHUH 1:10

PeakTuBbl: 0,5% cniuproBoit pactBop penondranenna; 0,011 pacteop NaOH;
PactBop nmankpeaTtuna (6 Mr/mi), copepraniuii Jidmnasy.

Oo6opynoBanme: ko061 KoHMYeckue Ha 100 M1, mUMneTku, MpooupkH, OOpeT-
KH TEPMOCTAT

Xoxa padoThl.

(4 moarpymrbl)

1. OmnpenensiroT KUCIOTHOCTh MOJIOKa

B xoHuueckue koJIObI HATUBAIOT 5 M pazbaBieHHoro mosoka (1:10), go6as-
nstoT 2-3 karm denondranenra U TuTpyroT 0,011 pactBopom NaOH 1o karumsim u3
oropetku A0 mosiBieHust ciadbo-po3oBoro 1eera (HE [NIEPETUTPOBATH!!!). Tlpu
MIEPBOM TUTPOBAHUU HEUTPATU3YIOTCS OPTraHUYECKHE KUCIOTHI — MOJIOYHAS U JIPY-
rue, KOTOpble MPUCYTCTBYIOT B MOJIOKE JI0 Haydaja JeHCTBUs Jiumasbl. J[aHHbIe 2 TUT-
pOBaHUH 3alUCHIBAIOT B TAOUILY.

2. Onpenenenre akTUBHOCTH JIUTIA3HI

B 6 npoOupok HanmuBarT 1Mo 5 M pazdaBieHHOro mMojoka u 0,5 M pactBopa
nankreatnHa. CojepKuMoe MpOOUPOK XOPOIIIO MEePEMENTUBAIOT U CTABST B TEPMO-
crat (temmneparypa 38 -40 °C). Kaxnapsie 10 mun. M3 TepmMocTaTa BBIHUMAIOT MO 2
npoOupku, A00aBisA0T 2-3 Kammu denondranenna u turpyroT 0,01H pactBOpom
NaOH no karuisiMm u3 OHOpPETKH A0 TOSIBICHUS Cl1a00-pO30BOr0 IBeTa (MHTEHCHB-
HOCTb OKPAacKH JOJDKHA OBITh OJJMHAKOBOM NJisi Bcex Mpo0). JlaHHbIe TUTpOBaHUS 3a-
MUCHIBAIOT B TaOJUITY.

[TpoMexyToKk  Bpe- V (NaOH), mn
MEHU Nel No2 Cpennuit
JI0 Havayja THAPOJIU-

3a

yepes 10 Mun
yepes 20 MmuH
yepe3 30MuH
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Ha ocHoBaHMM MOJTy4eHHBIX JaHHBIX W300pazuTe rpaduuecKu TUHAMUKY pac-
HICTUICHUS JKUpa JIMTIA30H, T 0 OCH a0CIMCC OTKIAABIBAIOT BPEMS B MHH., a TI0 OCH
opauHat — oobemoMm 0,011 pactBopa NaOH, momienmiero Ha HEUTpaIU3aAIIUIO KUP-
HBIX KHCJIOT, 00Opa30BaBIINXCS 32 JaHHBIA MPOMEXKYTOK BPEMEHH, MOCIIE TIPEIBapH-
TETHHOTO BBIYUTAHMS KOJMUYECTBA IEIOYH, M3PACXOIOBAaHHOW HA THUTPOBAHHE KOH-
TPOJILHOM MPOOHI.

BripasuTe akTUBHOCTH JHUMa3bl KaK KOHLEHTPALUIO KapOOKCHIIBHBIX TPYIII
KUPHBIX KUCIOT, oOpazoBaBmuxcs B 100 My MoJjloka 3a BCe BpeMsl UCCIEAOBaHMS,

MOJIB3YSICh CIICTYIOIIEH (hOPMYIIOi:
C= 4’5 X CNRQH X &I{‘MGH
VHD.’[DKEI
rae C - KOHLEHTpauusl KUPHBIX KHUCIOT, oOpasyrommuxcs B 100 mu monoka
(r/100m1); Cnaon - koHmeHTpanus pactBopa NaOH (0,011H); AVNaon — pa3HOCTB 00b-
emoB pactBopa NaOH, uzpacxofoBaHHBIN Ha TUTPOBAHKUE 5 MJI MOJIOKA 32 BCE BPEMS
WHKYOAIluu U KOHTPOJILHOU MPOOBI, MI; Vyonoxa - 00BEM MOJIOKA B TUTPYEMOI TIpoOE,

(5mn).

JlabopaTopnasi padora Ne 13
CuHTe3 1 OKHCJICHHE KUPOB B OPraHu3Me

[lenb.: 0O3HAKOMUTCA C CHUHTE30M M OKHUCJIEHUEM JMUIUJI0B B OpraHU3ME.
KauecTtBeHHOE orpesiesieHne KETOHOBBIX T€JI B MOYe, Kak METaOOJIUTOB JHUMHUIHOTO
oOMeHa.

Mamepuan ucciedoganus: Moua, coJiepalias aleToH U alleTOYKCYCHYIO KHC-
JIOTY, HOpMaJjbHas Moua.

Onwvim 1. HutponpyccuaHnas npo6a Ha alleToH U alleTOYKCYCHYIO KUCTIOTY.

a) IlpoGa Jlerass.

[IpuHIMO peakiuu OCHOBAH Ha CIIOCOOHOCTHU alleTOHA U alleTOYKCYCHOM KHC-
JIOTHI B IIEJIOYHOM cpefe 00pa3oBBIBATH KOMIUIEKCHI C HHUTPONPYCCHIOM HATpPUS
OpaHXeBO-KpacHOTro I1BeTa. [loakuciaeHne pacTBopa BhI3BIBAET 00pa30BaHUE COEIH-
HEHUH BUIITHEBOI'O LIBETA.

KpeatnHuH Mo4M Takke JaeT OpaH)XEBOE OKPALIMBAHUE C HUTPOMNPYCCUIIOM
HATPHS, HO TIPH JI00ABJICHUH YKCYCHOM KHUCTIOTHI I[BET PACTBOPA HE MEHSAETCS.

Peaxmueswt u obopyoosanue: 0,5% pactBop HUTporpyccuaa Harpus, 10% pac-
TBOp TUJPOKCHUJ]IA HATPHSs, JIEAHAs] YKCYCHasi KUCIOTa, KOHLIEHTPUPOBAHHBIN pac-
TBOp aMMHaKa.

Xoo pabompi.

B3sTh 2 mpoOMpKU U BHECTH 1O 2 MJI B OJJHY NPOOUpPKY Mouy u3 oOpasma Ne 1,
a B Apyryto — u3 obOpasua Ne 2. Jlo6aButh 1 MiI CBEXENPUTOTOBIEHHOIO PAacTBOpa
HUTpONpyccHuaa HaTpus U 1 mi pacTtBopa menouu. OTMETUTh U3MEHEHHUE I[BETa pac-
TBOpa. 3aTeM J00aBUTH2 MJI JIEASTHOW YKCYyCHOM KucioThl. HabmioaeHus 3anucath B
71ab0paTOPHBIN JKypHAIL.

0) [Ipo6a Jlanre.

Xo0 pabomyl. B3Tb 2 mpOOUPKH U BHECTH 110 2 MJI B OJHY MIPOOUPKY MOy U3
oOpasma Ne 1, a B gpyryro — u3 oopasma Ne 2. Jlo6aBuTh 1o 5 Karenb YKCYCHOM KHC-
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JIOTBl U HUTPOIPYCCUIA HATPHUs. BCTPSIXHYTh U OCTOPOXKHO HAJIUTh PABHBIN 00BEM
KOHILIEHTPUPOBAHHOI'O pacTBOpa aMMuaka. HabmonaoT nu3MeHeHue OKpacku Ha rpa-
HUIIE pa3zena das.

Onwvim 2. Uopodgopmuas npoOa Ha anetoH (rpoba Jlubena).

ALIETOH cTIOCOOEH B IMICIIOYHOU Cpejie B3aUMOJIEHCTBOBATh C UOJOM C 00pa3o-
BaHHEeM HojopopMa (0JIeTHO-KENTOTO 0CaKA C XapaKTEPHBIM 3aI1axoM):

Peaxmusvr u obopyoosanue: 10% pacTBOp TMAPOKCUIA HATPUS, JeAsHAS YK-

0
CHy_&_CH3+2b+4NaOH-———>-cwﬁ+(}tc00Na+3Nm+3Hg3

nmogocopm
cycHas KUcja0Ta, peaktus Jlroroms!.

Xo0 pabomoi. B3sTh 2 MpOOUPKHA ¥ BHECTH T10 2 MJI B OJIHY IIPOOUPKY MOUY U3
obpasna Ne 1, a B 1pyryro — u3 oopasiia Ne 2, 106aBUTh B KaXAyIO 10 1 MJT peakTuBa
JIroromns u menoyn.

Onvim 3. [Ipoba Ha alETOYKCYCHYIO KHMCJIOTY C XJIOPHBIM JKeJie30M (_mpoba
['exxapnara).

EnonpHas QopMa aneroykCyCHOW KHCIOTBI CIOCOOHA OOpa3OBBIBATH KOM-
IJIEKCHBIE COEUHEHHS ¢ HFOHAaMU Fe** KkpacHOro MM BUHHO-KPACHOTO LIBETA.

GOOH COOH
CH=G=CH  cH;—c=CH

COOH

Peaxmuswi u 060opyoosanue: 10% pactBop xiopusa sxemnesa (I11).

Xoo pabomei. B3sTh 2 pOOUPKU U BHECTH 1O 2 MJI B OJHY MPOOUPKY MOUY U3
obOpasnia Ne 1, a B aApyryro — u3 oopasua Ne 2, 106aBUTh B KaXKyto 1Mo 1 M1 pacTBopa
xyopuna xxenesa (11).

Ogopmnenue pabomwi. Pe3ynbTaTbl ONBITOB BHOCAT B TAOJHIy U JI€JIAOT
BBIBOJIBI O HAIMYMHU KETOHOBBIX TEJ B 00pa3Iiax MOYH.

KauecTBeHHBIE O6pazer Ne 1 O6pazerr Ne 2
peaKIuu

[Tpo6a Jlerans

[IpoGa Jlanre

[Tpo6a JInGena

[Tpo6a 'ekxapara

IIpakmuueckoe 3nauenue pabomuwi. 1lpu HegoCcTaTKE BHIPAOOTKH HHCY-
JIMHA Pa3BUBAETCS CaxapHbIM AMA0ET, BAXKHEUIIMMU OMOXUMHUYECKUMHU TOKa3aTes-
MU KOTOPOTO SIBJISIFOTCSI:
" yBEJIMYEHHUE caxapa B KPOBU (TUIEPTIUKEMUSI),

! em. npunoxenne
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" BBIJIEJICHUE caxapa ¢ MOYOH (TIIOKO3ypus),
" HAKOIUJICHME KETOHOBBIX TEJl B KPOBHU (ALIETOHEMHMsI) U BBIIEIEHUE UX C MOYOU
(alleToHYpHs), UYTO CBSA3AHO C HETIOJIHBIM CTOPAHUEM )KUPHBIX KUCIIOT.
B HopMe npoOBbI Ha KETOHOBBIE T€Ja B MOYE OTPULIATENIBHBI.
OnpeneneHne KOHUEHTPAMM caxapa B KPOBH M MOYE, a TaKK€ KETOHOBBIX
TE1 B MOYE IO3BOJISIET JUArHOCTUPOBATh CaXapHbIM JuabeT M OCYIECTBIATh KOH-
TPOJIb 32 3PPEKTUBHOCTHIO MPOBOIUMOTO JICUEHHUS.

JlabopaTtopHnasi paGora Ne 14
BcacbiBaHMe ¥ TPAHCHOPT  NPOAYKTOB  NepeBAPMBAHUS  JIMIIUAOB.
Jlunonporennni: oopazoBanne u pynkuun. Onpenenenue o01Iero xojgecTepuHa
B CHIBOPOTKE KPOBH IH3UMATHYECKUM KOJTOPUMETPHYECKHMM METOA0M

1. IlpuHuMn MeTola OCHOBAaH Ha COCOOHOCTH renapuHa odpas3oBbiBath ¢ JIHII
(D-numonpoTernHaMu) CHIBOPOTKUA KPOBU KOMILICKC, KOTOPBIH MO JEHCTBHEM XJIO-
PUCTOTO KaJIbLKS BBINANAaET B ocagoK. CTeneHb NOMYTHEHHs pacTBOpa IpsIMO Mpo-
nopuroHanpHa KoHueHTpauuu JIHIT ceiBopoTkH KpOBH.
Peaxmusvr u 0b6opyoosanue: xnopuctoiii kanpiuii, 0,025 M pactBop; renapus. I1u-
nerka, mukponumnetku, POK.
HUccneoyemviti mamepuan: ceiBopotka win miazma (DITA Oe3 okcanara, nurpara
WJIU TenapuHa) KpOBHU.
Xoo pabomur. B npobupky HaiuTh 2,0 MJI pacTBOpa XJIOPUCTOrO KaJIbLIMSI, MUKPOIIH-
neTkoi HaObpath 0,2 MJI CBIBOPOTKH M BHECTH B MPOOUPKY C XJIOPHUCTHIM KaJIbLIUEM,
HECKOJIbKO pa3 MPOMBITh MUIETKY COACPHKUMBIM NPOOHPKHU. ONPEeAenuTh UCXOIHYIO
ontuyeckyo 1ioTHOCTh (D1) nHa ®OKe (kroBeta 0,5 cM, KpacHbI CBETOPUILTP).
[lepeHecTu comepkUMoe KIOBETHI OMATh B MpoOUpKy U 10o6aButh 0,04 M renapuxa,
HECKOJIbKO pa3 MPOMBIB MHUIETKY COJAEPKUMBIM NpoOHpKU. POBHO Yepe3 4 MUHYTHI
U3MEPUTH ONTUYECKYIO TUIOTHOCTH (D2) B TEX K€ yCIOBUSIX.
Coneprxanue JIHIT B chIBOpOTKE KpOBU paccuuTaTth 1o Ghopmysie:

X = (D2-D1)x11,65

rie X — coaepykanue JIHII B 1/m;

D2 u DI — ontudeckue miIOTHOCTH TIOCIIE U JI0 JOOABJICHUS TelapuHa;

11,65 — smnupuueckuii KodpduimeHT nepepacuera ans Beipakenus JIHIT B
/1.
Odgpopmnenue pabomer. 110 MOTy4EHHBIM 3HAYEHUSM ONTUYECKOW TJIOTHOCTU pac-
cunurath conepxkanue JIHII B ChIBOpOTKE KpPOBH M CHENATH BBIBOJ O BO3MOMXHBIX
HAPYLICHUSX .
[Ipaktuueckoe 3Hauenue padotel: B HOpMe conepkanue JIHII B chiBOpoTKE KpOBU
cocraBisier 3,6-6,4 r/n. Hambonee dacto HaOMIOMAETCS YBEIWYEHUE COJEPKAHUS
JIHII. TloBpllieHHE WX KOJIMYECTBA TECHO CBSI3aHO C IOBBILICHHBIM COJICPKAHUEM
XOJIeCTepHHA B KPOBH, TaK KaK XOJIECTEPUH BXOJHWT B COCTaB, TJIaBHBIM 00pa3oM
JIHII. IToeimenue JIHII nmeer mecto npu nepBUYHONW TUIIEPIUIIONPOTCHHEMHUU TH-
noB Ila u IIb, 3a06oneBanusix, KOTOpbIE MOTYT MPHUBOJUTH KO BTOPUYHOMY TOBBIIIIE-
uuto JIHIT: BTOpryHas runepIurnonpoTernHeMHus IpU TUTIOTUPEO3e, HEPPOTUUECKHMA
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CHUHJIpOM, 3a00JIeBaHUS MEUYEHH, AUA0ET, XPOHUYECKasl MMovYeyHasi HEAOCTAaTOYHOCTb,
cunapom Uuenro-Kymunra.
2.

XonecTepuH SBISIETCSI B OpraHU3ME YeJIOBEKa OJHUM U3 OCHOBHBIX JIUIHUOB.

[To cTpoeHUIO U CBOMCTBAM €ro MOXKHO 0XapaKTepU30BaTh KaK OJHOATOMHBIN

UKJIMYECKU MOHOHEHACHIIIEHHBIM CIUPT, MPOU3BOJHBIN IUKIONEHTAHTIEP-

ruapodenanTpera. CyliecTByeT B OpraHu3Me B CBOOOJHOM COCTOSSHUM U B

BUJIE 3(UPOB C BHICIIMMU KUPHBIMU KUCIIOTaMH (OJICMHOBOM, JIMHOJIEBOH, JIH-

HOJICHOBOM U JIp.).

Baxnenee 3HaueHNE X0JIECTEPUHA 3aKJIFOYAETCA B TOM, YTO OH IIPUCYTCTBYET
KaK 00s3aTeNbHBId KOMIIOHEHT MeMOpaH BcexX KJIeToK. B memOpanax xonecTepuH
HaXOAMUTCA B CBOOOJHOM COCTOSIHMM, B KOTOPOM OH MPOSIBISAET aMPUPHIbHBIE CBOM-
CTBa, MO3TOMY CIIOCOOEH B3aUMOJIEHCTBOBATh C MOJAPHBIMU (HOCHOTUTTUAAMHU, CO-
CTaBJIAIOIIMMU OCHOBY MeMOpaH. He MeHee BakHOE 3HaUCHHE XOJIECTEPHHA B TOM,
YTO OH HCIIOJIb3YETCS B KaUeCTBE INPEAIIECTBEHHUKA MPU OMOCHHTE3E CTEPOUIHBIX
TOPMOHOB (TJIFOKO- M MHUHEPAJKOPTUKOUOB, IOJOBBIX), BUTamMuHa D3, a Taxxke
KEJITYHBIX KUCIOT.

OnHuM U3 MoKa3zaTesel, XapaKTepu3yroIux coctosiaue oomena XC, sBiusercs
€ro KOJMYECTBEHHOE COJIEp>KaHHE B IIa3Me€ KpOBU. Y B3pOCIBIX 3/10POBBIX JIIOJEH
OHO paBHO 3,9-6,5 mmounsw/a (1,5-2,5 r/n, 150-250 mr/100 mo).

OrneHnBasi ypoBEHb XOJECTEpUHA, HY’KHO YUUTHIBATh, YTO B CBSI3U C IMpOOIIE-
MaMH aTepOCKIIEPO3a U UIIEMUYECKON O0NEe3HHU cepua B MOCIEAHHE TOAbl HOPMOM
CUMTAETCA cojiepkanue He Bhime 5,17 Mmonb/i (200 mr/100 mit), yMepeHHBIM TTOBBI-
nieHueM — B npenenax 5,17-6,47 mmons/n (200-250 mr/100 M), 4TO Npu COUYETAaHUN
C IpyTMMHU HeOIaronpusaTHbIMU (pakTopaMu (MOBBILIEHHOE apTEpHAIBHOE JIaBICHUE,
KypeHHe, OKUPEHHEe, TOPMOHAIBHBIE HAPYIICHUS W T. JI.) MOXKET MPHUBECTH K paH-
HEMY IPOSBIICHUIO UIIEMUYECKOI 00JIe3HH cepaua.

Ipunyun memooda

MeTo OCHOBaH Ha peaklusx THAPOIn3a 3PUPOB X0IeCTepUHA MO IeHCTBUEM
XOJIECTEPOJIICTEPA3bI M OKUCIIEHUS XO0JeCTeprHa MO/ AeHCTBUEM X0JIECTEPOIOKCHIa-
3bI ¢ 00pa3zoBaHueM nepekucu Bogopoaa. denon ¢ 4-amunoanTunupunoM (1-denun-
2,3-muMeTHII-4-aMHUHOIIMPA30JI0H) B TPHUCYTCTBUM TIEPEKUCH BOJOpoaa oOpasyer
OKpalIeHHOE B KPaCHbIN IIBET COEAMHEHNE — XUHOHUMUHOBBIN KpaCUTEb.

XO0JIECTEpOJIdCTEPaA3a
a¢upsl xonectepoina + H,O > X0JIECTEPOJI + KUPHBIE KUCIIOTHI
XO0JIECTEPOJIOKCH Ia3a
P > +Hy0,
+0,
H X o) =

XOJIECTEPOIT xonect-4-eH-3-0H
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N C~ HaC—N C=
HCTON " © +2H,0, 0 ST °
N +H OH 273
-4H,0

AHTUTTMPUHOBBIN

KpacuTenb
4-aMUHOAHTHUITUPUH

KoHuenTpanuss XMHOHMMHHA, omnpejaensseMas (pOTOMETPUYECKH, MPOMOPIIHO-
HaJbHA KOHIIEHTPAIMH XO0JIECTepUHA B TIPOOeE.

Peaxmuswt u 06opyodosanue

CnektpodoTOMETp, aBTOMATUUECKUE TTUTIETKH, TPOOUPKH.

Pabouuti peacenm: pactBop, conepxamuit 0,1 M docdatusiit Oydbep, pH=7,5,
dbenon 20 MM, xonecteponactepasy 400 En/n, xonecreponokcunazy 250 En/n, ne-
pokcunazy 400 En/n, 4-amunoantunvpus 0,4 MM (ctabuieH He meHee 60 CyTOK mpu
xpanenuu npu 2-8°C B TEMHOTE)

Kanubpamop: pactBop xonecrepuna 5,17 mmons/m (200 mr/100 mur).

Xoo pabomuwi

[ToaroToBsTE MPOOBI CIEAYIONIETO COCTABA:

OT™MepuTh OneiTHas npoba | KanubpoBounas | KonTponbHas
npoba npoba

CeBopoTka (miasma), | 0,03 - -

MUT

Kanubpatop, M - 0,03 -

JuctunnupoBaHHas - - 0,03

BOJIA, MJI

Pabouwnii pearent, mn | 3,0 3,0 3,0

[IpoObI mepemeniaiiTe 1 UHKYOUpPYHTE HE MEHee 15 MUHYT Ipu Temmeparype
20-25°C i 10 munyT nipu 37°C. 3mMepbTe ONTHYECKYIO MIOTHOCTH OMBITHON U Ka-
TOPOBOYHON TIPOO MPOTUB KOHTPOIBHON MpoOs! Tipu AnnHe BodaHBl S00 HM (490-520
HM). Okpacka cTaOuiIbHa HE MEHEEe 2 4YacoB IOCJI€ OKOHYAHUS WHKyOaluu Mpu
MPEeIOXPAHEHUH OT MPSIMOTO CBETA.

JIunetinocTh MeTos1a 110 25,8 mMoutb/i (1000 mr/100 mut).

Pacuet xonnentpanuu (C) xonectepuHa mpoBeauTe mo dhopmylie:

npobul npobul

C= x 200 (m2/100 mn) wau C= x517 (mmons/ )

Kanubpamop a Kanubpamop a

r1e Enposy — ONTHYECKAS TNIOTHOCTH OMBITHON MPOOBIL, Eranueparopa — ONITHUECKAS TUIOT-
HOCTh KaJTMOPOBOYHOMN MTPOOHI.
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Ogopmnenue pabomvl. ONUIIATE TPUHIMI METOAA, X0 PaOOTHI U 3aHECUTE
MOJIyYeHHbIE 3HAUYEHMSI COJEPKaHMs XOJIeCTeprMHa B JlabopaTopHylo Terpaab. Cre-
JaiiTe BBIBOJIBI O COJICPKAHUU XOJIECTEPUHA B KPOBH Y UCIIBITYEMOTO.
JlaGopaTopnas padora Ne 15
IlepeBapuBanue u BcacoiBanme 0ejikoB B JKKT. KosinuecTtBeHHOe onpeaesienne
KHCJIOTHOCTH KeJTyI0YHOT0 COKAa

Kenynounslii COK MpEACTaBISET COOOM CEKPET Kele3 CIMU3UCTOW O00O0JOUKHU
XKeTyJaKa. ITo mpo3payHas OecUBETHAS )KUIKOCTh pe3Ko kucion peakuuu (pH okoto
1,0). 3a cyTku y yenoBeka BblIEs€TCS OKOJIO 1,511 )enygouHoro coka. B cocrtas xe-
JyJIOYHOT'O COKa BXOJAT BOJA, OEJKH, (PepMEHTHI (IIETICUH, TACTPUKCHUH, JIUIIA3a), MYy-
IIWH, COJISTHAsI KUCJIOTa, XJIOPHU HATpHs, KUCIble (pocdaTel, TOpMOH TacTpHH, TIIHOKO-
IIPOTEU/, TAK Ha3bIBaeMbIi BHyTpeHHMI pakrop Kacna.

ConsiHast KUCIIOTa BbIpa0aThIBACTCS OOKIIAIOUYHBIMU KIIETKAMH JKEJIe3 KeTyIKa.
[Ipy KITMHUYECKOM aHAIMU3€ KEITYJTOYHOTO COKa OMPEIEISAIOT €r0 KUCIOTHOCTh U aK-
TUBHOCTb TETICHHA.

[Ipu omnpeneneHUu KUCIOTHOCTH KEIYAOUYHOTO COKA PA3IMYAOT 00WYH0 KUC-
JIOMHOCMb, 0OWYIO CONAHYIO KUCIOMY, CB0O0OHYIO U CEA3AHHYIO COJISIHYIO KUCIOMY,
COJIEp’KaHHE KOTOPBIX OMPENEIAIOT C MOMOUIIBI0 KHUCIOTHO-OCHOBHOTO THUTPOBAHUS
0,1 1 pactBopom NaOH B npucyTCTBUHU pa3IMUHbIX UHAUKATOPOB ((heHondranenna,
METUJICHOBOTO OPaHXEeBOTO0, AIM3APUHCYITH(HOHOBOKUCIIOTO HATPHSA) 1O (OpMyIIe:

CHCI: VNaOH NNaoH 1000/ V)Kc (MMOJ‘IB/J'I),

rae Viaon -KommdectBO 0,1 pactBopa NaOH momieqmniero Ha TUTpOBaHUE,
MIT; Vige - KOJTMYECTBO KETYA0YHOTO COKa, B3ATOrO ISl TUTPOBAHUSI, MJI; NNaoH - KO-
JUYEeCTBO MT-3KkB Imenoun B 1My 0,1 H. pactBopa, mMoub (0,1 mmons); 1000- mepe-
cyer Ha 1.

Ilox obweii kucnromnocmoio emyI0YHOTO COKa MOHMMAIOT CyMMY BCEX KHC-
JIOpearupyrorx BeIecTB: CBOOOIHAS COJIsSIHAs KUCIOTa, Kucibie ¢ocdatrel. OOIIyIo
KHUCIIOTHOCTD JKEITyI0YHOTO COKa OMPENETISIOT TUTPOBAHUEM B IPUCYTCTBUH MHIMKA-
Topa ¢enondranenna (3ona nepexona nsera pH §,3-10,0; Huxe 8,2 - GeclBETHBIN,
Boimie 10,0-MaIMHOBBIN).

Conepxanue c80000HOU CONAHOU KUCAIOMbI B KEITyTOYHOM COKE OINPEACIISIIOT
B MPUCYTCTBUU MHAMKATOPAa METHUJICHOBOIO OpPaHXEBOTO (30Ha mepexoia 1sera pH
3,0-4,4; amxe 3,0 - po30oBO-KpacHbIH, BeIlIe 4,4-xentoiii). CBOOOAHAS COJISTHAS KHC-
JoTa Mo4YTH BCsA oTTUTpoBBIBaeTcs npu pH 3,0; mpu 3TOM OKpacka METUIEHOBOIO
OpPaH)KEBOTO HU3MEHSETCS OT PO30BO-KpacHOW 10 opaHxkeBoW. CraOble KHUCIIOTHI,
HarpyuMep MOJIOYHAsl, WJIK KUCibie GocdaThl U CBA3aHHAS COJIsTHas KucioTta mpu pH
3,0-4,4 HaxonsTCA B pacTBOPE B HEIWCCOLIMMPOBAHHOM COCTOSIHUM U B PEAKIIHUIO CO
IIEJI0YBIO HE BCTYMNAIOT.

ConsiHast KMCJIOTa, Ha3bIBaeMas "cesa3anHou", HaXOIUTCS B COJIC00pa3HOM CO-
CTOSIHUM ¢ O€JIKaMH M TIPOJyKTaMu MX TiepeBapuBaHusi. CBs3aHHAs COJISTHAS KUCIOTA
KEITYJIOYHOTO COKa OMPEETSETCS TUTPOBAHNUEM B MIPHUCYTCTBUM MHIMKATOpa aJin3a-
pHUHCYJIL()OHOBOKHUCIIOro HaTpus (30Ha nepexoaa pH 3,7-5,2) uiu 6poMKpHU3010BOTO
cunero (3oHa nepexoaa pH 3,8-5,4), xenTeiii BET KOTOPOTO MEPEXOIUT B (PHOIETO-
BBIW, WJIM IO MeToay Muxasiuca.

OO6mrast consiHast KHCIIOTa - CyMMa CBOOOTHOM ¥ CBSI3AHHOW COJITHOW KHCIIOTHI.
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[Toka3zaTenu KMCIOTHOCTH KEIYAOYHOTO COKa B HOPME Y 3J0POBBIX B3POCIIBIX
JMOEH:

Conepxanue,

MMOJIB/JI
Oo1mas kucinotHocts | 40-60
Csob6omnas HCI 20-40
Csszannas HCI 10-20

Peaxmusbl, 06opyodosanue u ucciedyemviii mamepuai.:

1. NaOH, 0,1n. pacTtBop.

2. HCI, 0,2% pactBop.

3. Wunpukaropsl: metwnopanx, 0,5% couptoBoit pactBop; QeHomndrane-
1H,0,5% cnupTOBOM pacTBOP.

4. KonOwbl 17151 TATPOBAHHS.

5. MukpoOropeTka.

6. CTEKJISIHHBIE TTAJIOYKH.

7. 1IuneTkn BMECTUMOCTBIO SMII.

8. JKeny10uHBIN COK.

9. ¢enon, 1% pactBop.

10. FeCls 1% pactBop.

Ilopsook evinonnenus pabomol.

Metoa Muxasnuca

OTMepstoT MUMETKON B KOJIOY SMIT JKEIIyJI0YHOTO COKa, TOOABISIOT 1 Karuio
MeTusIopanxka u 2 xaru denondranenta. [Ipu HaTMYuu B KETyJIOYHOM COKE CBO-
O0JTHOM COJITHOW KHCJIOTHI OH OKpAITMBAETCSA B KPACHBIN IIBET C PO3OBBIM OTTEHKOM,
IIPU OTCYTCTBUU €€ Cpasy IMOSABISIETCS KeENTas OKpacKa.

TutpyroT cBO0OAHYIO CONIsIHYIO KUCaoTy 0,1H. pacCTBOPOM IIEIOYH U3 MHUKPO-
OIOPETKH JI0 TOSIBJICHUS OPAHKEBOTO OKpAIMBaHHS M 3alUCBIBAIOT pe3ynbratr (Vi).
He noOaBinsis menoun B OIOpETKY, MPOJOJIKAIOT TUTPOBAHUE 10 MOSIBJICHUS JTUMOH-
HO-)KEJIHOTO LIBETa U 3aMHUCHIBAIOT pe3yabTat (V2 oT Hyms). [IpogomkaoT TUTpOBaTh
710 TIOSIBJICHHSI PO30BOT0 OKpamuBanus (V3 0T HYJIs).

Pacuer:

Co6oanas HCI Chcl esos = V1 X 20 (MMOJITB/7T)

O6mras kucinornocte C=V3X 20 (MMOB/M)

O6mas HCI Chcioom = {(V3+ V2)/12} X 20 (MM0J15/71)
Casizannas HCI CHcl esss = Chcl oo = CHCl cros

Knunuxo-ouaenocmuuecrkoe 3nauenue. Ilpn 3a001€BaHUsAX XKelynKa KHACIOT-
HOCTbh MOXET OBbITh HYJE€BOM, MOHWKEHHOU M MOBBIIIEHHON. [Ipu s13BeHHON 00Je3HU
JKeJIyJKa WIM TUIEPAlUIHOM TFacTPUTE NMPOUCXOAUT YBEIUYEHUE COJEPIKAHUE CBO-
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OOHON COJSTHOW KUCIOTHI U 00mIel KucIoTHOCTU (runepxinopruapus). [Ipu rumo-
UHOM TacTpUTE WIM pake KellyAKa HaOt01aeTcsi YMEHbIIEHUE KOJUYECTBa CBO-
00JTHOM COJITHOM KUCIOTHI U O0IIel KUCIOTHOCTH (TUnoxyuopruapus). [Ipu pake xe-
JyIKa, XPOHUYECKOM TaCTPUTE OTMEYAETCS MOJHOE OTCYTCTBUE COJITHOW KHUCJIOTHI U
3HAUUTEILHOE CHIKEHUE OOIIell KUCIOTHOCTH (axyoprunpus). [Ipu 3mokadecTBeH-
HOM MAaJIOKPOBHUH, IIPHU pPaKe >KeIyJlKa HAONIOAAeTCs TMOJHOE OTCYTCTBHE COJISTHOM
KHUCJIOTHI (aXHJIUS).

Hapsiny ¢ HopMaJIbHBIMU COCTaBHBIMU YaCTAMHM B JKEITyI0YHOM COKE IPH PsIe
3a00J1eBaHUI MOTYT MOSBUTHCS APYTHE BEIIECTBA: MOJIOYHASI KUCJIOTA, KPOBb, JIETY-
YUE KUPHBIE KUCIOTHI, )KEIYHbIE TUTMEHTHI. B KIIMHHMKE 4acTO UCCIENyIOT 3TH Be-
IIECTBA C IOMOUIBIO CIIEIMAIBHBIX PEAKIIHA.

[Ipu axyoprufpuu Hapsay C MOJOYHOM KHCIOTOW OOpa3yroTCs JETy4Yue KHUp-
HbI€ KUCJIOTHI (YKCyCHas, MacjsHasi), TaK KakK 0] BIUSHUEM MUKPOOPraHU3MOB B
KEIyJKEe pa3BUBAIOTCS Tpoliecchl OpoxkeHus. KpoBb (KpOBSHBIC MUTMEHTHI) MOXKET
IIONaAaTh B JKEIyJIOYHBIM COK IIPYU U3BS3BICHUU CTEHOK Xenyaka. JKemuHsle mmur-
MEHTBI IOSBISIOTCS B JKEIYAKE U3 JIBEHAALIATUIIEPCTHOM KHILKH BCIIECJICTBAE aHTH-
NIEPUCTAIBTHKHY.

Obnapyoicenue MOIOYHOU KUCI0myl no peakyuu Ygpenvmanna

K peaktuBy Y ddenpmanna (20 kamens ¢penona, 1% pacteop. U 2 xamm FeCls
1% pacTBOp — pHUONETOBBIN IBET) MOOABISIOT 5 Karejib XKeIyJOYHOTO MaTOoJIOTHYe-
CKOT'O COKa J0 MOSIBJICHUS KENTO-3€JICHOI0 OKpalllMBaHus (JIAKTAT jKeJe3a).

JlabGoparopHas padora Ne 16

O0MeH  HEKOTOPHIX AMUHOKHCJIOT: CepHHA, T[JUIUHA, METHOHMHA,
pennnananuna v tupo3unHa. KoaudyecTBeHHOe ompeesieHHe KpeaTMHMHA B
CHIBOPOTKE KPOBH 1 MOYe

[enn: 03HaKOMHUTCSI ¢ 0OOMEHOM HEKOTOPBIX aMUHOKUCIIOT U KOJMYECTBEHHO OTpejie-
JIUTh KPEaTUHUH B KPOBU U MOYE.

KpeaTunuH siBnsieTCs OJHUM W3 KOHEYHBIX MPOIYKTOB a30TUCTOro oOMEHa M HOp-
MaJIbHOW COCTABHOM 4YacThIO MOYM. 3a CYTKH C MOYOW BBIIENSAETCS KPEATHHUHA Y
myxuuH 8,8-17,7 mmons (1-2 r/cyt), a y *kenuws — 1,7-15,9 mmons (0,8-1,8 1/cyT).
Kpeatunun - anruapun kpeatuHa. Kpeatun comepkurcs B Mbiax (okoio 80%),
0COOEHHO B cepJieuHoOM, r1e u3 Hero npu ydactu ATP oOpasyercsa makpospruye-
CKO€ coeuHeHue KpeaTuHdocdart, Mpu pacnaje KOTOporo o0pa3yercs: KpeaTHHUH U
docdar. Kpeatun B Moue B3pOCIOro 3I0pOBOIO YEJIOBEKAa OTCYTCTBYET, MOSBIICHUE
€ro B MOY€ Ha3bIBAIOT KpeaTuHypuend. OHaKO y IEeTel M MOAPOCTKOB MOYa BCETa
COJIEPKUT KPEATHH.

Ipunyun memooa. KpeaTuHuH npu B3auMOACHCTBUU C MUKPUHOBOW KUCJIOTOM B Iie-
JOYHOU cpefie 00pa3yeT OKpallleHHbIe COCAMHEHUS, MHTEHCUBHOCTh OKPACKH KOTO-
PBIX MPONIOPLIMOHAIBHA KOHLIIEHTPALIMY KPEaTUHUHA B MOYE U CBIBOPOTKE KPOBHU.
Hccnedyemviti mamepuan: Mmo4a, CBIBOPOTKA KPOBH.
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Peaxmuevt: ctanmaptHbii pacTBop KpeatuHuHa (177 Mrmoib/n), 2%-HBIH pacTBOp
NUKPUHOBOMN KuCHOThI, 10%-nb1ii pacTBOp NaOH, 5%-ns1i1 pactBop TXY, nucrun-
JIMPOBAHHAsI BOJA.

Oo6opynoBanue: npodbupku. nunetku, GIK, kroBeThI.

XO/JI PABOTEBI. B Tpex npoOupkax cMENMBAaIOT PEaKTUBBI IO CXEME:

PeakTuBbl (M) OnbITHAs Cranpapr KonTtpons
npo0a

ChIBOpOTKA 0,5 - -

JuctunmupoBaHHast 1 1 15

BOJa

XV 0,5 0,5 0,5

CranmapTHbBIN pacTBOp | - 0,5 -

Yepes 5 MUH ONBITHYIO NPoOy M CTaHAAPTHYIO MpoObl neHTpudyrupyot npu 3000
00/MuH B TeuyeHue 5 MuH. C HaI0CaJOYHOM KUJIKOCTBIO TOTOBSAT CJEAYIONINE MPOOBI:

PeakTuBbl (M) OmnebiTHasg npo6a | Cranmapt | KoHTposib
Hanocanounas xun- | 1,0 1,0 1.0

KOCTb

[TukpuHOBas KUCIOTA 0,5 0,5 0,5

NaOH 0,5 0,5 0,5

[IepememmBaroT 1 yepe3 20 MUH KOJIOPUMETPUPYIOT OIBITHYIO U CTAHAAPTHYIO MPO-
Obl nipu 3esieHoM cBeTodmiibTpe (540 HM) B KroBeTe TONIMHON 0,5 CM MPOTUB KOH-
TpoJisi. PacueT mpoBoasT no popmyie:

C (mxmonv/n) = 177 - Aon /4 cm.

[lepen onpeneneHneM coaepkaHusl KpeKaTHHMHA Mo4y pa3BogAat B 100 pa3. Oto pas-
BEJICHUE YUYUTHIBAIOT MpPHU pacyeTax. B ombITHOM mpoOe cMemuBaroT 0,5 MJI MOYH,
0,25 ma puctumupoBaHHo# Bobl, 0,25 ma TXY, 0,5 Mi1 TUKPUHOBOM KKCIIOTHI, 0,5
M1 NaOH. Yepe3 20 MUH KOJOPUMETPHUPYIOT Ha 3€JI€HOM CBETOMUIbTpE (ITMHA
BOJIHBI 540 HM) B KtoBeTe TONMMHON 0,5 CM MPOTUB KOHTPOJIS,, MPUTOTOBJIEHHOTO B
npenpinymeid padore. PaccuMThIBalOT KOHLEHTPALMIO KpEeaTUHUHA B Moue 1o (op-
MyJIE C YUETOM €€ Pa3BEACHUS:

C (mxmonv/n) =50 177 + Aon /A cm.

CopeprkaHre KpeaTHHHHA CYTOYHOM MOY€ pacCUMThIBaIO 10 (hopmyIie

C - 1,5/ 1000 = mmonb/cyT,

rae C — KOHIIEHTpalusa KpeaTMHUHA B MOY€ B MKMOJIB/JT; 1,5 — CyTOUHBIN nuype3 B
mutpax, 1000 — koapduureHT nepeBoia MKMOJIb B MMOJIb.

Hopwma kpeaTtrHiHa B CBIBOPOTKE KpoBU — 93-106 MKMOIIB/11, B CyTOUHOM Moue — 4,4-
17,6 MMOJIB/CYyTKH.

KnupeHnc kpeaTuHuHa (ero OYUIIEHHE paCCYUTHIBAIOT IO PopMylie
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1,07 C/C,

rael,07 munypHbIi auype3. B HopMe kimpeHce 1o kpeaTuHuHy cocTasiisier 80 — 120
MJI/MUH.

Knunuko-ouacnocmuuecxoe 3nauenue. OnpeesieHe KpeaTUHUHA MIPOBOJAT IS UC-
cienoBanua QyHkiuu nodek. CopepkaHue ero B CHIBOPOTKE KPOBU YBEIMUYMBACTCS
IPY 3HAYUTEIHLHOM yXyAlIeHUH GyHKIUU novyek. Kpearnnemus: HaOirogaeTcs Takxke
IpU 3aKyNMOPKE MOYEBBIX MYyTEW, KUIIEYHOM HENPOXOAUMOCTHU, TSKEIOM auadere,
MEXaHUYECKOMN KeNnTyxe, TUMOQYHKIIUN HAAMNOYCYHUKOB, TOJOJAHUH. Y BEIUYCHHE
KpEaTMHWHA B MOY€ HaOIIOJAETCs MPU YCHJIEHHOM MBIIIEYHON padoTe, JIMX0opaaoy-
HBIX COCTOSIHMSIX, ITHCBMOHHH, BBIPAKECHHOW HEMOCTATOYHON (GyHKIMU meueHu. [lo-
HIDKCHHE KPEaTMHHHA B MOYE — MPHU MBIIICUYHON TUCTPOPUH, TOJIOJaHUH, JeTeHepa-
UM TIOYeK, Jelikemun. PacueT kiaupeHca KpeaTMHUHA MO3BOJISIET MOJIYYUTh UHDOP-
MaIyi 00 WHTEHCHBHOCTH OCHOBHBIX (YHKIMHA (GUIbTpanuu, peadbcopOmmu, cexpe-
U1 1 I0YEYHOM KPOBOOOPAIICHHH.

JlabGopaTopHnasi padora Ne 17

Pacnag u cMHTe3 MypPUHOBBIX M NMUPUMHINHOBBIX HYKJI€O0THAOB. Onpenesienune
MO4YEBHHbI B CbHIBOPOTKE KPOBH (OTOMETPHMYECKMM METOJOM WJIH MOYeBOMH
KHCJIOTBI

Llenb.: 03HAKOMUTCS C CHHTE30M M pacnaJoM MYPUHOBBIX U TUPUMHUIUHOBBIX
HYKJICOTUJIOB M ONPEACIIUTh COJEpKaHUE MOUYEBOM KHUCJIOTHI B CHIBOPOTKE

KpPOBH.

Metoa oCHOBaH Ha CIIOCOOHOCTH MOYEBOM KHUCJIOTHI BOCCTaHABIUBATH (HOC-
dbopHOBOIbLGpaMOBBIN peakTuB (peakTuB DoiuHA) ¢ 0Opa3oBaHUEM COEIU-
HEHU, THTCHCUBHOCTh OKPACKU KOTOPBIX MPOMOPIHOHATbHA KOHIICHTPAITUN
JTAaHHOM KHUCJIOTHI.
Mamepuan uccnedosarus: CbIBOPOTKA KPOBHU.
Peaxmusvt u o6opyoosanue: peaktuB dojauHa; TPUXIOPYKCYCHAsT KUCIOTA,
20 %-nbIi pacTBOpP; KapOOHAT HATPHUSI, HACBIIIIEHHBIN PACTBOP; MOUYEBAs KHC-
joTa, ctanaapTHeiid pactBop 0,02 r/mi, cBeXenpUTroTOBICHHBIH. [Tpodupkwy,
numneTkn BMectuMocThio 0,5 — 2,0 mu1, neHTpudyra, GhoTOIIEKTPOKOIOPH-
METp.
Xoo pabomwi: B NeHTPU(DYNKHYIO MPOOUPKY BHOCAT MO 1,5 MJI CHIBOPOTKHU
KpPOBH, TUCTUUTMPOBAHHON BOJBI U TPUXIIOPYKCYCHON KHUCIOTHI. Comepiku-
MO€ TIPOOUPKHU MEePEMEITUBAIOT M Yepe3 5 MUHYT HEHTPU(DYTHPYIOT B TeUe-
aue 10 munryT mpu 3000 06/MuH.

bepyT nBe yncThIe TPOOUPKU — OMBITHYIO U CTAaHAAPTHYIO — JTOOABIIS-
10T B HUX PEAKTUBBI B COOTBETCTBHH C TAOJIHIICH.

PeakTuB OmnwIT Crangaprt
[entpudyrar, coorBercTBytonmii 0,5 M 1,5 mn -
CBIBOPOTKH

CranmapTHBIA P-p MOYEBOU KHUCIIOTHI - 0,5 M
TpuxsiopykcycHas KUCIoTa = 0,5 M
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JlnctrimmmpoBaHHas BOJa - 0,5 mx
HacplmenHslii p-p kapboHaTa HaATpUs 0,7 mn 0,7 mn
Peaktus ®onmHa (ocTopoxHO!) | xkarg | 1 kanuis

Yepes 10 munyT 06e mpoOsl GOTOMETpUPYIOT MPOTUB BoAbI HA OPOKe
npu 510-560 uM (3emeHbli cBeTO(GUIBTP) B KIOBETE € TOIIMUHOM ciost 0,5 cm.
Pacuer mpoBoasT no ¢popmyine
_ Eon -0,01- 200
~ Ecm- 168
rZie X — COJIEp’KaHNe MOYEBON KHCIIOTHI B CHIBOPOTKE KPOBH, MMOJIB/IT; By —
OKCTUHKIMSA cTaHgapTHOU mpoOsr; 0,01 — macca Mo4eBOM KUCHOTHI B Ipode
CTaHJapTHOTO PacTBOpa, B3SATOTO MJsl peakiuu, Mr; 200 — koadurineHT me-
pecueta Ha 1 71 CBIBOPOTKHU KpoBH; 168 — MOJIEKyJIIpHAsi Macca MOYEBOU KHC-
JIOTBI.
IIpakmuueckoe 3nauenue pabomul. B HOpME cofepKkaHHE€ MOYEBOU KUCIOTHI
B CBIBOPOTKE KPOBH COCTaBISACT y My»)4uH — 3-9 Mr% (0,18-0,54 mmosb/i1) u
y skeHimuH — 2,5-7,5 mr% (0,15-0,45 mmonw/in). TloBbileHHE COMEpIKAHUS
MOYEBOM KHCJIOTHI B KPOBH HAOIIOAAETCS MPU MHOTHX MATOJOTUYECKUX CO-
CTOSIHUSIX, CBSI3aHHBIX C YCUJIEHHBIM PACIa oM HYKJICONPOTEUHOB (JIEHK03axX,
HNOJUIUTEMUH, MUEJIOMHOM O0JI€3HH, TMCCEMUHUPOBAHHBIX OIyXOJISIX) UM C
NOpaKCHUEM MOYeK (IToYeyHasi HEeAOCTATOYHOCTh, TOKCUKO3bl OEpEMEHHBIX,
XpOHHMYECKas CBUHIIOBasi HedpomnaTHs, MOJIUKUCTO3 MoYeK). Pe3ko yBennuu-
BaeTCS KOHUEHTPALMS MOYEBOUM KUCIOTHI IPHU MOAArpe, TO COMPOBOXKIAETCA
OTJIO)KEHHEM COJIEl MOYEBOM KUCJIOTHI B CYCTaBaX M Pa3IMYHBIX TKAHIX Op-
ranu3Ma. [loHmKeHue coaep:kaHusi MOYEBOM KUCIOTHI B CHIBOPOTKE KpPOBU
OTMeuaeTcs Npu auere, 0eAHON MypuHAMHU, KCAaHTUHYPHUH, MTOCIIE IpUeMa all-
JIOMYPUHOJIA, CATUIUIATOB (B OOJIBIIMX J103aX), KIopubOpaTa, a3aTHONPHUHA.
Ogopmnenue pabomel. Paccuntarh cofep:kaHue MOYEBOW KUCIOTHI B ChIBO-
pPOTKE KPOBHU U CZENATh BHIBOJ O BO3MOXHBIX U3MEHEHUSX IYPUHOBOIO 00-
MEHa.

1

JlaGopaTopnasi padora Ne 18

I'opmonbl o0mmue cBenenusi. KauecrBeHHbIe peakuMd HA TOPMOHBbI. ['OpMOHBI
MOKEJTYyI0OUYHOH kesae3bl. CaxapHplii auader: OMOXMMHYECKHE TPH3HAKM.
KauecTBeHHOE onpene/ieHle KETOHOBBIX TeJl B MOYe

Mamepuan ucciedoganus: Moua, cojieprkaliias aleToH U alleTOyKCYCHYIO KHC-
JIOTy, HOpMajbHas MOYa.

Onwvim I. Hutponpyccuanas rmpo0a Ha alieTOH M alleTOYKCYCHYIO KHCIIOTY.

a) IlpoGa Jlerass.

[IpyHIMT peakiuu OCHOBAH Ha CIIOCOOHOCTHU alleTOHA U alleTOYKCYCHOM KHC-
JOTHl B INEJIOYHOM cpefe 00pa3oBBIBATH KOMIUIEKCHI C HHUTPONPYCCHUIOM HATPUS
OopaHXeBO-KpacHOro nBeta. [logkucienne pacTBopa BBI3BIBAET 00pa30BaHHUE COCIH-
HEHUI BHIITHEBOI'O I[BETA.
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KpeatuHuH Moum Takke JaeT OpaHKEBOE OKpAIIMBAHUE C HUTPOMNPYCCUIIOM
HATpPHs, HO IPU 100ABJICHUH YKCYCHOM KHUCTIOTHI IIBET PACTBOPA HE MEHSAETCS.

Peaxmuswt u o6opyoosanue: 0,5% pactBop HUTpornpyccuna Harpus, 10% pac-
TBOp THAPOKCUJA HATpUs, JEeAsHas YKCYCHas KHUCIOTa, KOHIEHTPUPOBAHHBIN pac-
TBOp aMMHaKa.

Xoo pabompi.

B3sTh 2 mpoOWpKy U BHECTH IO 2 MJI B OJJHY NPOOUPKY Mouy u3 oopasma Ne 1,
a B Ipyryo — u3 obpasma Ne 2. JloGaButh 1 M CBEKENPUTOTOBICHHOTO pacTBOpa
HUTpONpyccHuaa HaTpus U 1 mu pactBopa menouu. OTMETUTh U3BMEHEHHUE 1[BETa pac-
TBOpa. 3aTeM J00aBUTH2 MII JIEASTHOW YKCyCHOM kucnoThl. HabmioneHus 3anucath B
71a00paTOPHBIN KypHAIL.

0) [1poba Jlanre.

Xo0 pabompl. B3aTb 2 pOOUPKH ¥ BHECTH 110 2 MII B OAHY TPOOUPKY MOUY U3
obpasnia Ne 1, a B 1pyryro — u3 oopasna Ne 2. Jlo6aBHUTH 110 5 Karelb YKCYCHOM KHC-
JIOTBI U HUTPOIpPYCCUIa HATPUsl. BCTPSIXHYTh U OCTOPOKHO HAJIUTh PaBHBI 00bEM
KOHIIEHTPUPOBAHHOTO pacTBOpa aMMmuaka. HabmomaioT nu3MeHeHne OKpacku Ha rpa-
HUIlEe pazzena das.

Onwvim 2. Uopodopmuas npoba Ha aretoH (rpoba Jlubena).

AleToH cIocoO€H B LIEIOYHOM cpesie B3aUMOAECHCTBOBATh C HOJIOM € 00pa3o-
BaHHeM nojiogopMa (6JIeTHO-KENTOTO 0CaTKA C XapaKTEPHBIM 3aI1axoM):

Peaxmueswt u ob6opyoosanue: 10% pacTBop TUIpOKCUIa HATPUs, JEAsSHAS YK-

0
CHy_&_CH3+2b+4NaoH-———>-cwﬁ+<nhCOONa+3Nm+3Hg3

nmogodopm
CyCHasi KHCIIOTa, peakTuB JIrorons?.

Xoo pabomei. B3sTh 2 IpOOUPKU ¥ BHECTH MO 2 MJT B OJJHY MPOOUPKY MOUY M3
obpasna Ne 1, a B 1pyryro — u3 oopasiia Ne 2, 106aBUTh B KaXAyr0 10 1 MJT peakTHuBa
JIroromns u menoyn.

Onvim 3. [Ipoba Ha aNETOYKCYCHYIO KHMCJIOTY C XJIOPHBIM JKelie30M (_mpobda
['ekxapnara).

EnonpHas ¢opmMa aneroykCcyCHOM KHCIOTBI CIOCOOHA OOpa3oBBIBATh KOM-
IJIEKCHBIE COEUMHEHHs ¢ HFOHaMU Fe** KpacHOro MM BUHHO-KpPACHOTO LIBETA.

COOH COOH
CHy=G=CH  cHy—c=CH
O\Fe/O

?
CH3—C=(|3H
COOH
Peaxmuevt u o6opyoosanue: 10% pactBop xiopuaa xkenesza (111).

2 cm. npunoxkenue
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Xo0 pabompl. B3aTb 2 mpOOUPKH M BHECTH 110 2 MII B OAHY MPOOUPKY MOUY U3
obpasnia Ne 1, a B Apyryro — u3 oopasia Ne 2, 106aBUTh B KaXKIyt0 1Mo 1 M1 pacTBOpa
xmopuna xeiesa (11).

Ogopmnenue pabomwi. Pe3ynbTaTbl ONBITOB BHOCAT B TAOJMIYy U JIEJIAOT
BBIBOJIbl O HAJIMYMU KETOHOBBIX TEJ B 00pa3ax MOYH.

KauecTBeHHBIE O6pazer Ne 1 O6pazerr Ne 2
peaKiuu

[Tpo6a Jlerans

[Tpo6a Jlanre

[Ipo6a JInGena

[Tpo6a I'ekxapara

Ilpakxmuueckoe 3nauenue pabomot. Ilpu HemocTaTke BBIPAOOTKH HHCY-
JIMHA Pa3BUBAETCS CaxapHbIA MaleT, BaXKHEUITUMU OMOXMMHYECKUMU TMOKa3aTesl-
MU KOTOPOTO SIBISIOTCS:
" yBeJIMYEHHUE caxapa B KPOBU (THIEPIIIMKEMUS),
" BBIJICJICHUE caxapa ¢ MOYO (TJIIOKO3ypHsl),
" HAaKOIJICHME KETOHOBBIX Tell B KPOBH (AllETOHEMHs) U BBIICICHHE MX C MOYOU
(amleToHYpHs), UYTO CBA3AHO C HETIOJHBIM CTOPAHUEM YKUPHBIX KUCIIOT.

B HOpMe poOBI Ha KETOHOBBIE T€Ja B MOYE OTPHUIATEIIbHBI.

Omnpenenenre KOHIIGHTPAIMHM caxapa B KPOBM M MO4YE, a TaKKe KETOHOBBIX
TEJI B MOYE IO3BOJSIET AUArHOCTUPOBATH CaXapHBIM MUA0OET M OCYIIECTBISTH KOH-
TPOJIb 32 3PPEKTUBHOCTHIO MPOBOIUMOTO JICUCHHUS.

JlaGopaTopnasi padora Ne 19
buoxumnuyeckue (PyHKIMH TOPMOHOB INMTOBHIHON >Kejle3bl, HANMOYEYHUKOB,
runodusa u MoJ0BbIX TOPMOHOB
[lenb: 03HaKOMUTCS C (PYHKIUSIMU TOPMOHOB IIUTOBUJAHOM KeJe3bl, HAIMOCUYNYHU-
KOB, TUNO(H13a U MOJOBBIX TOPMOHOB. M3yunTh KaueCTBEHHbIE PEAKIIUU Ha TOPMOHBI
TUPOKCHUH U aJIpEHaJINH.

1. TupokcuH MOXHO OOHAPYXHUTh B MpenapaTe THPEOUANHA, TIOJTy4aeMOro
U3 NIMTOBUIHOM KeJie3bl KPYIMHOTO poraroro ckota. OOHapyKMBAatOT TUPOKCUH Clie-
JTYIOIIMM 00pa30oM — OTIIEIUISIOT OT HErO ¢ MOMOIIbIO KUCIOTHOTO THAPOIU3a HOI0-
BOJIOPOJIHYIO KUCJIOTY U MEPEBOJAT €€ B CBOOOIHBIN o, [Tocnennuii akcTparupyroT
XJOpOPOPMOM, KOTOPBIM OKpALTUBAETCS MPU ITOM B (PHOJIETOBBIM IIBET.

Xoo pabom. B mpobupky BHecTH ModTabNeTKu TupeouamHa u 10 kameib
HNOs. Octopoxxno Harpetb 1-2 muH. 3atem no6aButh 20 kxamenb 1% KIOs; (mogar
Kalus), nepeMeniath 1 oxJaxautb. KIO; okuciser ocBOOOAMBIIYIOCS TIPU THAPOIIH-
3€ HOJI0BOJIOPOAHYIO KUCIIOTY B CBOOOIHBIN HOI.

SHCI + KIO3 + HNO3 = 3l, + KNO3

B npo6upky gobaButh 1-2 mi xjgopodopma 1 Xopoio BCTpsaxHyTh. [locie oT-
CTauBaHUs CI0M xJopodopma (HIKHUI) OKpaIrBaeTcsi B (QUOJETOBBIN IBET.

2. KadecTBeHHbIEC peakliy Ha aJpeHAIUH
PactBop anpenanuna: (copepsxkumoe ammyinsl 0,1%) pactBoputs B 100 mi Bo-

ITBL.



38

AnpeHasimH oOpa3yeTcsi W3 THUPO3WHA MPU YYACTUU METHOHHMHA (JIOHOp Me-
TUIbHOU Tpynmna). [Ipu 00pa3oBaHuM ajpeHasIuHa KOJIbIO TUPO3UHA MPEBPALIACTCS B
MUPOKATEXMHOBOE KOJIBLIO (OHO JIETKO OKUCISETCS, 00pa3ys pa3iMyHbIE I[BETHHIE CO-
CAMHEHUS). DTO U UCIIOJIB3YETCS] BO MHOTUX IIBETHBIX PEaKIMAX Ha aJpeHauH.

1) Auazopeakiws. Xoo pabomei. B mpobupky nmomectuth 3 kariu 1% pacTBo-
pa cyiab(haHUIOBOM KUCIOTHI, 3 Karum 5% pacTBopa a30THCTOKHUCIOro Na, 5 Karemnb
pactBopa anpenanura (1:1000) u 3 xarmm 10% pactBopa yraekucioro Na. Xua-
KOCTh OKPAIIIMBACTCS B KPACHBIH IIBET.

2) Peakius ¢ ionatom kanus. Xoo pabomul. B mpoOupKy BHECTH 3 Karuid aji-
penanmuaa (1:1000), 2-3 xammm 10% pactBopa KIOs;u 2 xammu 10% CH3;COOH.
Kunkocth cnerka Harpets. [losBasieTcss KpacHO-(pHOJIETOBOE OKpAIIMBAHHE.

PesynbTaThl ricciieoBaHrs TOPMOHOB O(DOPMUTH B BHJI€ TAOJIHIIHL:

Kenesa l'opmon |Xumuueckoe (Merabonu- |Ynorpebns- |[lomydaemoe
BHYTPEHHEU CTPOEHHUE YyecKas pojib |[EMBbIE  PEakK-|OKpalliBaHUE
CEKpeLH TUBBI

3. Onpeodenenue KOHUeHmMpayuu AOPEHAIUHA

IIpunyun memooa. MeToJ OCHOBaH Ha KOJIOPUMETPUUYECKOM ONPENEIECHUN UH-
TEHCUBHOCTH CHHEIr0 OKpAlllMBaHUA, KOTOpOE 00pa3yeTcsl MpH B3aUMOJACUCTBUU ajl-
peHanuHa ¢ peaktuBoM ®onmHa. PeaktuB ®onmHa cocTouT U3 coneil pocdopHo-
BoJIb(PpamMoBoil U (PochopHO-MOTUOAECHOBON KHUCIOT. DTU COJM MPU B3aUMOJEH-
CTBUU C (pEHOJIAMU BOCCTAHABJIMBAIOTCA C OOpa3oBaHHeM Oojiee HU3KHUX OKHCIIOB,
KOMITJIEKCHI KOTOPBIX OKpAIIeHbl B CHHUM 1IBET.

Xoo pabomei.

B cyxyto npobupky BHecTul M ucciemyemoro pactsopa, 4 mu 10% pactopa
Na,COs u 0,5 mn peaktuBa donuna. Comepxumoe BCTpsXHYTh. Uepes 3-5 MuH 1o-
SABJISICTCSL CHHSSI OKpacKa. DKCTUHKIMIO M3MepuTh Ha @OK npoTuB KOHTpOs (KOH-
Ttpoab — 1 mu HyO, 4 M 10% NayCOsz u 0,5 M peaktuBa @onuna). KomuvectBo an-
peHaIMHA ONPEACTUTh M0 KaTuOPOBOYHOM.

KanubpoBouHas asis onpepeneHus aipeHaTnHa

B MepHyt0 K050y eMKOCTBIO 25 MJI BHOCST TOYHO 1 MJI KOMMEpPYECKOIO ajpe-
HanuHa. J[oBomAT 10 MEeTKM BoAoW. | Mi ctangapTHoro pactBopa coaepkut 0,04 mr
aJpeHalInHa, YTO COOTBETCTBYET KOHIIEHTpauuu 4 Mr%. DTOT pacTBOp pa3BOMST Clie-
JTYIOIUM 00pa3oM:

Howmepa npobupoxk Kontposs |1 2 3 4
CranmaptHblii  pacTBOp  anpeHanuHa|( 1 0.75 0,5 0,25
(1)

H,0 (M) 1 0 0,25 |05 0,75
KonnenTparnus agpenanuna (/) 0 0,04 10,03 |0,02 |0,01
Onrtuueckas ma0THOCTH pacTBopa (E)
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JlabopaTtopHast pab6ora Ne2(
buoxumuss opranoB u TKaHeil. KounyecTBeHHoe ompeaesenne 001ero
OmimpyOMHa B CBIBOPOTKe KpoBH. OmnpeaesieHue coaep:KaHusi CBOOOIHOIO
THAPOKCHUIIPOJIMHA B MOYe
[ens. M3yunTh Takue MokazaTelqd KpOBU KaK COJEp:KaHHe 0OIiero OmimMpyonHa u
TUAPOKCUITPOJINHA B CBIBOPOTKE KPOBH.

1. Onpenenenue coaep:kanue rUAPOKCUTTPOIIMHA.
Peaxmuevl u ob6opyoosanue: Cynpdar memu (11), 0,01 M pacTBop; ImepoKCcHI BOIO-
pona, 6% pacTtBop; cepHas kKuciora, 6 M pactBop; peaktuB Ipnuxa (5% pacTBop I-
JUMETUIaMUHOOCH3AIb/IETH A B H-IIPOMIAHOJIE M U30MPOINIAHOJIE); TUAPOKCH HATPHS,
2,5 M pactBop. llItaruB ¢ npoOupkamu, MUAMETKH BMECTUMOCTBIO | MIT; CTEKJISIHHBIE
MaJI0YKH; TEPMOCTAT; CTaKaH CO JILJOM (HMJTU CHETOM); BozsHas Oans; DOK.
Mamepuan. Moua, npeaBapuTeIbHO MPOPUILTPOBAHHAS.

MeToa OCHOBaH Ha B3aWMOJAEWCTBUU NMPOAYKTAa OKUCIEHUS U JAEKapOOKCHIIH-

pOBaHMsI TUAPOKCUIIPOJIMHA C MM-TUMETHIaMUHOOEH3IIBIETUIOM, B PE3YyJIbTaTe YETO
oOpa3yercss OKpalleHHOE COEIMHEHUE PO30BOro IBeTa. HTEHCHBHOCTH OKpacKku
IPONOPLUHOHANIbHA KOHIIEHTPAIMK THAPOKCUIIPOJIMHA B IPOOeE.
Xoo pabomul. B nBe mpoOupKu BHOCAT 110 1 M1 mpodUIbTPOBAaHHOW MOYH, PacTBOpa
cynbhara meau (l1), pacTBopa rumpokcuna HaTpus UPACcTBOPA MEPOKCHIA BOAPO/IA.
Conepxumoe 00enx NMpoOUpPOK MEepeMENINBAIOT CTEKIIHHON NalloYKOM B TeYEHHUE 5
MHH, 3aT€M HX CTaBAT B TepmocTaT npu 70° C Ha 5 MUH, NEPUOIUYECKU BCTPSAXUBAS
710 TIOJIHOTO MPEKPALIEHUS BBIICICHUS My3bIPbKOB. 3aTEM MPOObI OXJIAXKAAIOT B BOJE
CO JIbJIOM Ui cHeroM. K oxJakJIeHHbIM Mpo0aM NPHIKMBAIOT 10 4 MJI pacTBOpa cep-
HOM KHUCJIOTHI U 1O 2 MJI p€aKTUBa Dpiinxa U NEPEMEIINBAIOT COJAEPKUMOE TPOOUPOK
CTEKJISIHHON mayoukoil. [lociae 3Toro ombITHYI0 MPOOHMPKY MOMEIIAOT B KHUIIALLYIO
BOJIsIHYIO0 0aHI0 Ha 80 ¢, a KOHTPOJIBHYIO — Ha TO K€ BpeMs B BOJAY CO JIbJAOM WM
CHETOM.

N3mepstoT SKCTUHKIUIO OMBITHON M KOHTPOJIBHOUM MPOO MpOTUB BO/BI HA PO-
Ke mpu 3enmeHom cBeTopuibTpe B KIOBETE ¢ TOMIMIMHON cltost 1 cMm. M3 aKCTHHKIMH
OTBITHOM MPOOBI BBIYUTAIOT SKCTUHKIUIO KOHTPOIBHON MPOOBI U MOITYYEHHYIO BEJU-
YUHY MCTIONB3YIOT Ul HAXO0XKIACHUS COJAEPKaHUS THAPOKCUIIPOIMHA B IIPOOE MO Ka-
JMOPOBOYHOMY TpadUKy.

JIyist mocTpoeHus KaTuOpPOBOYHOTO rpaduka OTMEPUBAIOT B OJHY MPOOUPKY 1
M1 BoJibl (“‘cienas” mpoba), a B ATk APYTrUX (CTaHmapTHbIe poObl) — mo 1 mut pac-
TBOpA TUAPOKCHIIPOJIMHA C KOHIIeHTparuel ero 1, 10, 15, 20 u 25 vru|vk/

Jlanee mpoObl 00pabaTHIBAIOT TAK e, KAK U ONMHUCAHHBIC BBHIIIE OMBITHBIC, U3-
MEpSIOT SKCTUHKIMIO CTaHIAPTHBIX MPOO MPOTHUB “‘CIENON’ MPHU TEX K€ YCIOBUAX.

Pacuer npousBoadr no ¢popmyse

rJ€ X — COJIepKaHue TUAPOKCUTIPOJIMHA B MOYE, MI/CYT;

E — coxeprkanue rupoKCUIIpoIMHa B MpoOe, HalJICHHOE TI0 KAJTMOPOBOYHOMY
rpaduKy Mo pa3HUIIE IKCTUHKIIUMA OMBITHON U KOHTPOJIBLHOM P00, MKT,

V — cyTOUYHBIH 00bEM MOYH, MIT;

1000 — koappunreHT nepepacuera MUKPOIrpaMMOB B MUJIJTUTPAMMBI.
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Ilpakmuuecxoe 3nauenue pabomol. I MAPOKCUTIPOINH BXOJUT B COCTaB TOJBKO O€ll-
KOB COCIMHUTEILHON TKaHW — KOJIJIar€Ha W AJIACTHUHA, B KOTOPBIX COAEpKaHUE JaH-
HOM aMHUHOKHUCJIOTHI COCTaBIAeT cOOTBETCTBEHHO 10-15 u 1,5%. Brigenenue ruipok-
CHUIIPOJIMHA C MOYOM, a TAK)KE KOHIICHTpAIUs €r0 B IJIa3Me WJIM CHIBOPOTKE KPOBU 3a-
BHCHUT, B OCHOBHOM, OT CKOPOCTH CHHTE3a KOJulareHa, 00pa3oBaHUs KOJIJIAar€HOBBIX
GbuOpHILT U KHTEHCUBHOCTH paciajia KoJlareHa B TKaHSX.

B HOpMe aKkckperns ¢cBOOOHOTO THIPOKCUTIPOIMHA C MOUYOH Y B3POCIIOTO Ye-
JoBeKa cocTaBisieT 1-8 mr/cytku, wm 7,6-61,0 MmxMons/cyTku. [ToBeIIIeHHOE BBIE-
JIEHHUE €r0 C MOYOM OTMEUaeTCsl MPU MOBPEXKICHUN COCAUHUTEIBLHON TKaHH, COMPO-
BOXJAIOIIEMCSl pacnajoM KoJulareHa (Hampumep, MpU PEBMATH3ME, CHUCTEMHOM
CKIIEPOJICPMUH, TTOPAKEHUN KOCTHOW CHCTEMBI U Jp.). J[nHamuueckoe HaOIOaeHNE
3a 3KCKpeIren TUAPOKCUIIPOINHA ¢ MOYOM MOXKET JaTh WH(popManuo o GopMHUPO-
BaHMM pyOI1a B MOCTHH(APKTHOM OYare MUoOKapa.

2. Onpenenenue oO1ero OMIMpyorHa B CHIBOPOTKE KPOBH.
bunupyoun [ npoaykt (epMEeHTaTUBHOTO OKUCIEHHUS TeMOrioOuHa (KOHeY-
HBIA IPOAYKT pacrmaja rema), 00pa3yromuiicst B pe3yjpTaTe €CTECTBEHHOrO pacmaja
SPUTPOIUTOB B KieTkax POC, OTHOCUTCS K TpyIIe >KeMTYHBIX MUTMEHTOB. buimpy-
OWH - BEIECTBO TOKCHYHOE, T.K. MOJIeKyJa OWInpyOnHa siBiseTcs TuapopoOHON U
MO’KET MPOHHUKATh B KJIETKH IOJIOBHOrO Mo3ra. [loaromy B opranusme yenoBeka Cy-
HIECTBYIOT peakuusi 00e3BpeKMBaHUS OMIHPYyOrHA, KOTOpasi IPOTEKAET B MIEUEHHU.

2YIIOTK 2YIID
Bumpybun _S—— ! » OUTUPYOUH U TIOKYPOHH]T
VIIOTT

rae YO/I'K - kobepmenT ypunuuaudocdat riokypoHoBas kuciora, Y IDI'T
- pepmenT ypuauHaudochaTriIoKypoHmITpaHchepasa.

bunupyOuHIUTIIOKYpOHU] 3KCKpeTupyercsa ¢ kemubto B JKKT, rae BbICcBO-
0021aeTcsl U3 KOHbIOraTa, BOCCTAHABIMBAETCS 10 YPOOUIMHOIEHA, 3aTEM IIpEBpalia-
€TCsl B CTEPKOOMIIMHOTEH, B (POPME KOTOPOTO M BBIBOAMTCS M3 OPraHU3Ma YEJIOBEKa.

Ipunyun memooa: B OCHOBE OMpeJeICHUs] OMIMPYOUHA JICKHUT PEaKius a3o-
coueTaHus OMIMpyOrHA C TUA30CMEChI0 Dpiuxa, B pe3ybTaTe KOTOPOM MOSIBISETCS
MaJMHOBOKpACHAas OKpacka 3a cueT obpasyromierocs azoommpyouna. Konmenrparus
MOCJIETHETO OnpenemnsieTcss (POTOKOIOPUMETPUISCKH.

bunupyOUHIUTIIOKYPOHUT pearupyeT C JIUa30CMECHI0 HEMOCPEICTBEHHO
(Cmpsimoii OumupyOuH[ ] M0 cTapol TEPMHUHOJIOTHH ), TOT/Ia KaK CBOOOIHBIN OMIHPY-
OWH HEYCTOWYMB B PacTBOPE B CUIILHO KHUCJIOW Cpefie, MPU KOTOPOUM MPOUCXOIUT Pe-
aKIHs a30COYCTAHUS M TPEOYET MPUCYTCTBUS CTAOMIM3aTOPa, POJIb KOTOPOTO MOTYT
urpath kodeuH, CupT, MOUEBHUHA, alleTaT, OeH30HAT HaTpus u Ap. ([JHenpsamoii Ou-
aupyOuH[1).
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Peaxmuewvl u 06opydosanue:

1. Xumudeckue npoobupku, Oroperku, nunetku Ha 10mm u 1 mi; 2. PactBop
cynbdanmnoBoit kuciotsl 0,5%; 3. PactBop Hutpura Hatpus 0,5% (TOTOBHUTCS €xe-
HenenbHo); 4. KodenHoBBIM peakTuB: KodewHa YUCTOro ST, OEH30MHOKHUCIIOro
HaTpus — 37,5T, YKCYCHOKHCIIOrO HaTpus — 62,5T, pacTBOPSIIOTCA MpU HarpEeBaHUMU:
pacTBOp IOBOJIUTCS AUCTUIUIMPOBAHHON BOJOM 10 11; 5. ChIBOPOTKM KpOBH C pas-
JUYHBIMUA KOHILIEHTPAUsIMU OMIHpyOnHa.

Xo0 pabomul: B XUMUYECKYIO TIPOOUPKY U3 OIOPETOK OTMEPHUBAIOT 1 MIT CBIBO-
pOTKH ¥ 2,5 MJI KO(EHHOBOTO peakTuBa. J{nazocMech TOTOBST B OJHOM MpoOUpKE Ha
BCIO TpyIminy cieayrommm oopazom: 10 mi 0,5% pactBopa cynbGhaHUIOBOW KHCIOTHI
u 0,25mi1 0,5% HuTpHUTa HATPUS OTMEPUBAIOT MUIMETKOW B MPOOUPKY U3 CKISHKH Ha
crone mpernogasarens. ['0TOByI0 nua3ocMech OTMEPUBAKOT nmunerkoun mo 0,5mi B
KaXayto npoOy ¢ cbiBOpoTKoi. CoaepkuMoe NpoOUpKU MEPEMEIINBAIOT U CTaBAT Ha
20 MUHYT B TEMHOTY, 3aT€M (OTOMETPUPYIOT C 3€JEHBIM CBETOQUILTPOM (IUIMHA
BosiHBI 530 HM), B KtoBeTax 10 MM IIPOTUB KOHTPOJIbHOM MPOOBI, B KOTOPOH BMECTO
CBIBOPOTKH MCIOJIB3YIOT 1 MJI IUCTHIUIMPOBAHHON BOJBI.

Pacdet mo popmyie

X=(6,3411]1) — 0,05 = mr% [117,1 = MmkMoJIB/1

rae D — onTrdeckas mIoTHOCTh

0,05 — mompaBka Ha OKpACKy THa30CMECH ¢ KOPEHHOBBIM PEAKTHBOM
17,1 —xoaddunment nepepacuera B enqunuiax CU

H1=X1=

2= X2=

BriBon;:

Knunuxo-ouacnocmuueckoe 3uauenue onpeoenenus oowe2o ounupyouHa 6 cbi-
8opomKe Kpogu

B kpoBu 310poBOT0 UeI0BEKa ypoBeHb 0011Iero ounupyouHna pasex 8,5 [ 20,5
Mkmodib/a (0,4 [ 0,8 mr/ain), npuyem okojo 75% 3TOro KoJIMYecTBa MPUXOAUTCS Ha
nomo [Jaenpsimoro ounupyounall (6,4 [1 15,4 MKMOJIB/I).

[ToBbIienue conepxkanus oomero ommpyouna 6onee 20,5 MKMOJIB/TT Ha3bIBaA-
eTCSl TUIePOMITHUPYOMHEMHUEH U SBISIETCS CUMIITOMOM Pa3IMYHBIX (DU3UO0JIO-THUECKUX
U TATOJOTHYECKUX cOoCTOSIHUM. ['unepommupyounemus 6onee 300135 MKMOIB/T co-
MTPOBOXKIAETCS KEJITYITHOM OKPACKON CKIIEP M KOKHBIX TTOKPOBOB.
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dusznonornyeckas TUnNepoOUTUpyOrHeMust [| 3T0 Tak Ha3bIBaeMasi HEOHATAb-
Has (pu3Mosioruyeckas Keiryxa HOBOPOKIEHHbIX. OOumit OmiMpyOrH MOBBIIIEH 32
CUYET HEKOHbIOTMPOBAHHOTO (HEMPSMOro) OmiMpyOuHa, 4TO SBJISETCS CIEICT-BUEM C
OJIHOM CTOPOHBI MHTEHCHBHOI'O T'€MOJIM3a IPUTPOIMTOB, COJEPKAIIMX (PeTaTbHBIN
remorsiooun (HbF), a ¢ npyroit cTopoHsl, CIeCTBUEM HE3PENOCTH TeaTOIUTOB IO
3aXBaTy, KOHBIOTAIIMU U YKCKPELIMH KOHBIOTMPOBAHHOTO OMIIMpYOHHA.

[TaTtonorunyeckas runepOMIIUPyOUHEMHST MOXET OBbITh BbI3BAHA PA3IUYHBIMU
NpUYUHAME, HalpUMeEp:

-reMOJINTHYECKasi TUepOnIMpyOnHeMHusl (TeMOJUTHYECKAs JKENTyXa) SBISAET-
Csl CJIEICTBUEM MACCHUBHOTO TeMoJin3a 3puTporuToB. OOl OUmupyOuH MOBBIIIEH
3a CYeT HEKOHBIOTUPOBAHHOTO (HEMPsIMOT0) OManpyOrHa, TPU BO3MOKHOM TOBBIIIIE-
HUU U KOHBIOTHPOBAHHOTO (TpsMoro) OmnnpyObuHa. B cBoro ouepens MpUUMHBI Te-
MOJI3a JIEATCs Ha Onosiornyeckue (Masipusi, IepeTuBaHue KPOBH HECOBMECTH-MOM
10 TPyMIIE WIK pe3yc-(paKkTopy) U XUMUYECKUE (AEMCTBUE CHIIBHBIX OKHCIUTE-JIEH U
JIPYTUX THOJIOBBIX $I7I0B, BPOKJICHHBIEC 3a00JIEBaHUS C T€MOJIM30M, HallpuMep reMo-
rnoOMHONaTUU (CEPIOBUIHOKIETOUHAs aHEMHUS) U SH3MMONATHM (B YaCTHOCTH IO
TIII0K030-6-(hocharaeruaporenase 1 METTEeMOTIIOOMHPETYKTa3e).

- BPOXKJACHHAs HEKOHBbIOTMpPOBaHHAs TUNepOMINpyOuHEMus (BpOKICHHAsI He-
reMOJIMTUYECKAs JKENTyXa) SIBJSIETCS CIEICTBUEM METa0OJMYecKoro aedexra B Ko-
HbpIOTallMK OwiMpyOMHA 3a CYET OTCYTCTBUSI WJIM KpallHEll HM3KOM aKTUBHOCTU
YADI'T, uro nabmogaercs npu cunapome KmurnepallHaiisipa u cunapome Xub-
Oepa. OO OMIMPYOHH TOBBIIICH 33 CYET HEKOHBIOTUPOBAaHHOTO ([JHEempsMorol])
OomnpyOuHa.

- TOKCHYECKasi TUNepOnInMpyornHemMus: (mapeHXuMaTo3Hasl JKeNTyXa) sBIISICTCS
CJIEJICTBHEM IMOPAKEHUS KIJIETOK NeYeHHn BUpycamu (Bupyc renatuta A, B, C, /I, uu-
TOMETAJIOBUPYC), TEMATOTPOIHBIMU SiaMU (XJI0pOo(OpPM, YETHIPEXXJIOPUCTHIN yTiie-
pOJ, TPUXJIOPITUIIECH, TralloTaH, alleTaMuHOo(eH (IapaleToMoi), U30HUa3Uu, pudam-
NULMUH, []-aMaHUTHUH (TOKCHH OJIEHOM MOTaHKH) U Jp.), a TaKKe UMEET MECTO IpHU
IAPPO3€ MEUYCHU (CHHIPOM T'eHaTOIEIUTIOISAPHON HEeI0CTaTOYHOCTH). OOImmil Oru-
pYOMH TOBBIIIEH NMPEUMYIIECTBEHHO 3a CYET HEKOHBIOTMPOBAHHOTO (HEMPSMOTO)
ownnpyOuna. KonbrorupoBanHbiii (MpsMoi) OUIHMPYOHH MOXKET OBITH B HOPME WITU
MOBBIIIEH (TIPU LIUTOJINA3E).

- KOHBIOTHpPOBAHHasl TUNEPOMIHPYOHHEMHST (0OTypallMoHHas, XOJiecTaTude-
CKas KeJNTyxa) SIBJISETCSA CJIEICTBUEM MEXaHMYECKOTO MPEMSITCTBUS OTTOKY MKET4H,
YTO HAOJIFOAAETCS MPHU JKEITUYHO-KaMEHHOM 00Jie3HU (KaJbKYJIE3HBIN XOJEIUCTUT) U
IIPU HAJTMYUU OIYyXOJIH, NEPEKPHIBAIOLIEH KETUEBBIBOJSAUIME MYyTH (OMYXO0JIb IJIaBHO-
IO KETYEBBIBOJISAILIEIO MPOTOKA, OMYXOJb TOJOBKH MOKEITYJOUYHON KeJIe3bl U JIp.).
OO61mmii OMAMpPyOUH MOBBILIEH 332 CYET KOHBIOTUPOBAHHOTO (IIPSMOTO0) OUITMpyOurHa.

- BPO’KJICHHAsI KOHbIOTUPOBAHHAS TUTIEPOMIIMPYOHEMHUSI (XpOHUYECKAs UIUO-
na-TUYeCcKas JKeNTyxa) sSBJISETCS CIEACTBHEM Je(eKTa B SKCKPELUUHU KOHbIOTMPOBaH-
HOTO OmnmpyoOuHa B xemdyb. Habmrogaercs npu cunapome Jlyouna-JI>xoncona. O6-
U OMIMPYOWH TIOBBINIEH 3a CYET MpsSMOTo OunupyOuHa. [Ipu rucromoru-ueckom
UCCIIEJOBAaHUM TKaHU TI€UYEHU BBIABISETCS MEIAHO3 C HEUJICHTHU(PHUIIMPOBAHHBIM
MUTMEHTOM.
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- BpPOXJI€HHAs KOHBIOTUPOBAHHAs TUNEpOMINpyOrHEeMus: (XpOHHUYECKasi Here-
MO-JIUTUYECKAs JKEITyXa) MPEINOJOKHUTEIbHO SBISETCS CIIEACTBUEM HapYIICHUS
IKCKPETOPHON (PYHKIMHU TeueHH, HaOioaaeTcsa npu cuHapome Poropa, mpu rucro-
JOTMYECKOM MCCIICIOBAHUH TKAHU IEYSHH MATOJIOTMYECKUX U3MEHEHUI HE HAaXOT.

HexonbrorupoBaHHbIi OUIHMPYOUH MOXKET MPOXOTUTH IreMaTodHIIe(haTnIecKuil
Oapbep B CiIydae ero MOBBIINIEHHOTO COJEp>KaHUs B KPOBU U MPUBOAUTH K MOpaxKe-
HUIO Mo3ra (siaepHas xentyxa). [is mpemoTBpalieHus pa3BuTHs dHIEdaIonaTHu
npuMeHsoT UHAYKTOopel YDI'T (penobapbutan, IroMuHA), HAIPUMEp A KOP-
PEKIIUU COCTOSIHUSI Y HEIOHOLICHHBIX HOBOPOKICHHBIX JIETEH.



