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1. MIEPEJIMOBA

[IpakTukymM Ta METOJWYHI PEKOMEHJallli CKJaJeHl Yy BIAMOBIIHOCTI 0
[Iporpamu 3 O1010r1YHOI XiMii JUIsl CTYJEHTIB (papMQpakyIbTETIB MEIUYHUX BY3IB.
MictaTh K TpaauiliiHI Tak 1 HOBITHI METOAM JIaOOpPaTOPHUX JOCIIIKEHb
HAalBAXKJIMBIIIKUX XIMIYHUX KOMIIOHEHTIB opraHidmy. Ilpum miaroroBumi Ao
MPaKTUKyMy Ta O(OPMJICHHI MPOTOKOJIB JOCTIIKEHb CTYJACHTH MalOTh MPUILIATH
OCHOBHY yBary TakiUM acleKTam: IPUHIUIT METOAY poOOTH, X114 poOOTH, pO3paxXyHKHU
Ta BUCHOBKH. [T0CIOHUK MPU3HAYEHUI TaKOX VIS KPAIIOTO 3aCBOEHHS TEOPETUUHOTO
Marepially, OCKIJIbKM B KOKHOMY PO3ijIl HaBEJCHI CIIUCKKW OCHOBHOI Ta JOAATKOBOI
JTEpaTypH, KOHTPOJIbHI MATAHHS JIJIS TIIJICYMKOBOTO 3aHSTTSI.

B mpomeci caMoOmmiAroTOBKM CTYJIEHT MOXKE CKOPHCTATHCS CHEIiaTbHOI0
KIMHATOI Ha Kadenpi, e 10 HOro mociyr € HaB4YajabHI TaOJMII, 3aMUCH JIEKIiH Ta
IHIIT TOCIOHMKH. 3 HE3pO3yMUIMX IHUTaHb CTYJCHTY JIOIIOMarae oJiep>KaTu
KOHCYJIBTAIIII0 YePrOBUM BUKJIa1a4 B JIEHb B1IPOOOK.

2. 3araJjabHi BizoMocTi
2.1. Ilopsinok npoBeaeHHsS BiIPOOOK J200PATOPHO-NPAKTUYHUX 3AHATH TA
JeKIi.

- Bei mpomymieni, abo He3apaxoBaHI MPakTUYHI 3aHATTS PEKOMEHAYIOTH
CTYJIEHTaM B1IpPOOMTH Ha MPOTSA31 ABOX THUKHIB.

- BiipoOku npoBOAATHCSA OJUH pa3 Ha TUXKAEHb, B CyOOTY, (i Yac KaHIKYJI -
mojieHHo) 3 9 go 15 roaunm 3rigHo poskmany (I, 1I, III mapa) yeproBumu
BUKJIaJaueM Ta Jabopantom. CTyIeHTY HaJaeThCs MPABO BIANIPAIIOBATH 32 ACHb TPU
3aHATTS.

-CtyneHt 3 SBIsIETbCS HA BIAPOOKY HE Mi3HIIIE 13 ToauHu, Malouu Ha pyKax:

a) JI03BLJI 3 JICKaHATY,

0) MOCBiTYEHHS 0CO0U 3 (POTOKAPTKOIO,

B) 30IIMT JIJIsl TPOTOKOJIIB MPAKTUYHUX POOIT.

- V BUNaaKy, KOJIH CTYJACHT Oa)ka€ BIANpPAIIOBATH MPAKTHYHE 3aHATTS 32
MOTIePEeTHIN ceMeCTp, BiH MOBHUHEH 3alKMcaTUCS Ha BiAPOOKY 3a JIBa JIHI, OCKUIBKH
nabopaHTaM HEOOX1JIHUH Yac JyIs MPUTrOTYyBaHHS BIAMOBIIHUX PEaKTHBIB, MOCYIy Ta
oOnaHaHHS.

- 3aHATTSA BBAKAETHCS BIANPALIbOBAHUM, SKILIO MiJ 4ac BIAPOOKH BUSBIEHO,
10 CTY/IEHT:

a) BOJIOJII€ TEOPETUYHUM MaTEPiaJioM 3 TEMHU 3aHSTT,
0) 3Ha€ MPUHILIUIT METOY Ta XiJ poOOTH,
B) 33JI0BIJIbHO BUKOHAB MIPAKTUKYM.

Ao nmpakTuyHa poOOTa HE BUKOHAHA MiJl 4Yac BIAPOOKH, 1 HE MIANUCAHUN
MPOTOKOJ 3 BUKOHAHUX TMPAKTHYHUX POOIT, TO TaKE 3aHATTS BBAXKAETHCS HE
BIJIIPAllbOBAHHUM.

- @akT BiIpoOKHU (IKCYeThCS 3a MiAMUCOM BHKJIa/ada Ta JabopaHTa B TPhOX
JIOKYMEHTax:
a) kadeapaTbHOMY KypHaJi BiIPOOOK,



0) MPOTOKOJI1 MPAKTUYHUX POOIT,
B) Ha 3BOPOTHIN CTOpOHI "103BOTY".
- Bigpobky camocTiiiHuX, MACYMKOBUX pOOIT Ta MPOIMYIICHUX JIEKIIii
MPOBOJIMTH BUKJIaJa4 IPYIIHU 1] Yac MPOBEICHHS 3aHSTh.

2.2. TexHika 0Oe3meky npu poOOTi B XiMiuHiil JadopaTopii Ta HagaHHSA
IepuIoi JOMOMOrH.

1. ITig yac pobotu B XimMIuHIN 1abopaTopii HEOOXITHO TOTPUMYBATUCH YUCTOTH,
TUIII, TOPSAJIKY Ta MPABUJ TEXHIKH O€3MEKH.

2. KoxxHuii mpairorounii TOBUHEH 3HATH, JIe 3HAXOAThCS B jJabopatopii 3acodou

MIPOTHUIIOKEKHOTO 3aXUCTY Ta alTeUKa.

Kareropuuno 3a00pOHSA€THCS TMAaMUTH, NPUUMATH DKy, NHTH BOIY B

naboparopii.

4. He MOXHa TIPHUCTYIATHA 10 POOOTH, JOKH MPAIIOIOYUIA HE 3aCBOITh TMPHHITUT
Ta X111 11 BUKOHAHHS.
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5. Hochiau mnOTpiOHO MNPOBOAUTH TIABKM B 4ucToMy Tmocydi. He wmoxHa
KOPUCTYBAaTHCh PEAKTUBAMHU 3 HE MIANMUCAHUX CKISHOK. [licis 3akiHYeHHS
po0OOTH MOCY [T BiJIpa3y BUMHUTH.

6. B nporieci po6oTu HEOOX1THO CIIJKYBaTH, 1100 PEUOBUHU HE MOTPAIUISUIM Ha
HIKIPY 00JIMYYS Ta pyK, OCOOJIMBO B OUi.

7. Hiskux pedyoBUH B JIabopaTopii HE KOIITYBATH HAa CMakK, HIOXaTU PEUOBUHHU

MOXKHa JIdIIe O0OEpeKHO, HAIpaBIAOYM Ha ceOe mapu abo Tras3u, JIETKUMU
pyXaMu pyKH.

8. Ha Bcix 6aHkax Ta iHIIOMY MOCY/1, /1€ 30€piratoThCsi peakTUBH, IOBUHHI OyTH

HAa3BHU PEAKTHUBIB.

. Ilig yac HarpiBaHHs PIJKUX Ta TBEPAUX PEUYOBHH B MpoOIpKax Ta Kojbax

3a00pOHSIETHCS HAIIPABJIATH 1X OTBIp Ha cede abo cyciza.

10. ITicns 3akiHueHHsS pOOOTH HEOOX1JTHO BUMKHYTHU a3, BOJY, HAIMPyTy.

11. 3a00poHSIEThCST BUIIMBATA B PAKOBHHY KOHIICHTPOBaHI PO3YMHU KHUCIOT Ta
JYTIB.

12. IIpu po6oTi 3 OTpyHHUMH PEYOBHHAMH, KACIOTAMH Ta Jyramu, ()EHOJIOM Ta
1H., HEOOXITHO KOPUCTYBAaTUCh 3aXMCHUMHU OKYJISIpaMH, MPOTUTa3aMHU Ta
pecmipaTopamu.

13. Jocmigm 3 Jerko3amajJbHUMHA PEUYOBHMHAMHU IPOBOJUTH SKOMOTA Jajl Bif
MOJIYM sl Ta €JIEKTPOTIPUIIA/IIB.

14. Ilpy BUHUKHEHHI TIOKEKI HETAaWHO BIIKIIOYUTU Ta3 Ta CIEKTPONPUIATA Y
Bciid kiMHaTI. [lodaym'st 3aracut BOrHEraCHUKOM, IMICKOM a00 BUKOPHCTAaTH
IPOTHUIIOKEKHY KOBIPY.

15. Sxuio Ha KOMYCh 3alMEThCA OJST, HEOOXITHO MOTEPHIJIOro MOKJIACTU Ha
MiJIOTY Ta HAKPUTHU KOBIPOIO.

16. Ilpu TepMiYHHMX ONIKaX TEPMIHOBO POOIATH NPUMOYKH CHUPTOBUM
PO3YMHOM TaHIHY, €TUIOBUM ciupToM abo po3unHoM KMnO..

17. Ilpu omikax igKUMH Jyramu J00pe MPOMUTH Ypa)ke€He MICII€ IPOTOYHOIO
BOJI010, TOTIM 3% pO34MHOM OOPHOI KHUCTOTH.
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18. I1pu momananHi KUCIOTH HA MIKIPY MOTPIOHO 3pa3y K J0Ope MPOMHUTH BOIOIO
Ha MPOT:31 3-5 XB., MOTIM MPOMUTH PO3YMHOM HATPIH TiIpoKapOOHaTy.

19. Ilpn momajmaHHI iTKMX PEYOBHH B OYi, HEOOXIAHO MIBUIKO MPOMHTH OYi
BEJIMKOI0 KUIBKICTIO BOJMU a00 1HIIOTO HEUTPAIbHOTO PO3UYMHHMKA, MOTIM
MOTEPITIOTO TOCTABUTH B MEIITYyHKT.

20. 3 meroro 3anobiranHs iHdikyBaHHs ctyaeHTiB CHIJ[’oM, rematutom um
BEHEPUYHUMU 3aXBOPIOBAHHSAMU, 3a01p KPOB1 y CTYJIEHTIB JJisl BU3HAUYCHHS
TUX YU IHIIMX O10XIMIYHHUX TOKa3HUKIB He MPOBOAUTHLCA. Bci OGioxiMiuHi
MOKAa3HUKA BU3HAYAIOTHCA HA MPAKTUYHOMY 3aHATTI TUIBKM B IITY4HIN
cUpOBarill KpoBi ad0 B JOHOPCBHKIN KPOBI, B3STI HA CTaHLIl NEepEeTUBAHHSI
KPOBI.

2.3. CnucoK OCHOBHOI JITEPATYPH, SKOK PEKOMEHJIOBAHO KOPUCTYBATHUCH
CTyJCHTaM MpHU MiATOTOBLI 10 MPAKTUYHUX, CAMOCTIMHUX, MIJCYMKOBHX 3aHSTh Ta
JIO 1CITHTIB:
1.JIekuii, o unTaroThest Ha Kadepi.
2.JI.M.Boponina, B.®.[lecenxko, H.M.ManieBcrka. "bionoriuna ximis", Xapkis,

2000.
3.E.A.CtpoeB, “buonorndeckas xumusa’ ,MockBa,1986.
4.YO.1.I'y06cbkuid, “bionoriuna ximis", Kuis-TepHomnins, 2000.
5.1Toucekuit, T.IL.Makcumuyk, M.I.Kanuncbkuit  “bioxiMis  JTHOIUHK,
Tepuonine, ”Yxkpmenkaura”, 2002.
6.T.T.bepe3oB, b.®.KopoBkud "buonorudeckas xumus" - M.: Meauuuna.- 1990,
1998.

JlonaTkoBa Jireparypa:

1. Kanuaun @.JI.  «OcHoBBI MOneKyIsipHON Ononoruny. -K. Buma mkona, 1978.
2.Mewiep JI. «buoxumus» - M.: Mup, 1980. - T.1.-3

3. Jlenunmxep A.  «OcHoBbl OnoxumMun» - M. : Mup, 1985. - T.1 - 3.

4.Crpaiiep JI. “OcnHoBbl Onoxumun” — M. Mup, 1985. — 1. 1-3.

5.«buoxumus yenoseka». Ilog pen Mappu. — M. Mup, -1995. —1.1-2.



2.4. MeToau 0ioXiMiYHMX J0CTIIKECHb.

1. POTOMETPISI TA ®OTOMETPUYHA AITAPATYPA.

bioximMiyHl aHaMITUYHI METOJM YaCTIIIE BCHOTO 3aKIHUYYIOTHCS KOJHOPOBOIO
pEaxili€ro, B pe3yybTati sIKOI MPO30pPHil po3urH HaOyBae 3a0apBiIeHHS, TOOTO 3aTHICTh
BUOIPKOBO MOMIMHATH (a1cOpOYyBaTH) CBITJIO 3 MEBHOIO JOBKMHOIO XBUWIIL. JIJis aHamizy
BUKOPHCTOBYIOTh TUIBKHA TI KOJIbOPOBI pe€aklili, B SKMX pPO3BUBAETHCA 3a0apBIICHHS,
MIPOIIOPIIIHE KOHIIEHTpAIll JOCTIHPKYBaHOT PEYOBMHM. 3a JIOMOMOrow (oromerpii
BU3HAYalOTh €KCTHUHIIIIO, a00 ONTUYHY T'YCTHHY PO34MHY. buibiiicts hoToMeTpuyHMX
npuiIaiB moOya0BaHO Tak, 0 BOHU O€3MOCEPEIHbO BKA3yIOTh Ha I[F0 BEJIMUYHHY.

doToMETpUYHI NpHJIagd TOAUIAIOTHCA Ha 2-1 BeJNUKI Tpynu: (HOTOMETpHU 1
CHEKTPOGOTOMETPH.

B dotomeTpax HeoOXigHI CIEKTpaibHI Jialla30Hu BUIUISIOTHCS 3@ JOIMOMOTOIO
CBITJIO(IBTPIB, TOMY 4YHCJIO JUISHOK CIHEKTpa, B SKOMY MOXE IPOBOJIUTHUCH
BUMIPIOBaHHS, IOPIBHIOE YUCTY CBITIO(IIBTPIB.

B cnekrpodoroMerpax AUISHKH CHEKTpa BUAUIAIOTHCS 33 TOTOMOTOIO MPHU3M
a60 mudpakiiiHUX Trpar, TOMY MOKHA BCTAaHOBUTH JIFOOY JIOBXXKMHY XBHWJII B
3aJlaHOMYy Jdlana3oHi. 3a3BU4ail CeKTpOGOTOMETPU — 1€ MPUIIAIN OUTHIIT BUCOKOTO
Kiacy, HDK (GOTOMETpU, B HHUX MOXKHA BUIUIMTH OUIbII BY3bKY (OlibIle
MOHOXPOMATHYHY) JUISHKY CHEKTpa, MPOTE€ BCE 3aleKHUTh BiJA KOHKPETHOI
KOHCTPYKIIIT Mpuiamy.

Ipunuun podorn ®EK

@DOTOENEKTPOKOIOPUMETP 3aCTOCOBYETHCS Ui BU3HAYEHHS KOHIICHTpAIIii
3a0apBJIICHUX PO3YMHIB IO iX 3[JaTHOCTI JI0 CBITJIONPONYCKaHHS (ONTHYHA TYCTHHA).
[Ipunan mpairoe Bii CITKM NEPEMIHHOTO CTPYMY Yepe3 chelialbHUN MocTavyaabHUN
npucTpiii. B skocti pkepena cBiTIa B TpWIaNi BUKOPUCTOBYIOTH yammy ““JI”
HaXKaproBaHHs (1711 pOOOTH Y BUJIMMIM YACTHHI CIIEKTPY) Ta PTYTHO-KBAPIEBY JIAMITY
BHUCOKOTO TUCKY (JJIsl BUMIPIOBaHHS B yJIbTPadioaeTOBIN YaCTHUHI CLIEKTPY).

[IpuHiunoBa cxema OyJ1I0BU MpUIIALY:
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B ocHOBy poOoTu mpwiamy MOKJIAJACHO MPUHIMI TOPIBHSHHS 1HTEHCHUBHOCTI
JIBOX TYYKIB CBITJIa MpHU A0TOMO31 HIIIuHHOI giadpparmu "[1". CBITIOBI My4YKH Bij
nammu  "J[" BimoOpaxyroThcs Bim a3epkanma  "3," 1 "3,", mpoxomars uepes
ceitnodpineTpu "C," ta "C,", mo 3a0e3nmedyloTh TaKy JOBXKHUHY XBWJI, JI0 SIKOT
doroenemenTy HaiOUTbII uyTnuBi, koBeth "A;" Ta "A," 3 JOCHIIKyBaHUM
3a0apBICHUM PO3UYMHOM 1 POZYMHHHUKOM, a IMOTIM MOTPAIUIAIOTh Ha oToenemerTu "d,"
ta "®,". OcraHHl NAKIIOYEH] 0 TajdbBaHOMETpa. BHACHIIOK MNOIVIMHAHHS CBITIA
3a0apBICHUM JOCITIKYBaHUM PO3YMHOM, IO 3HAXOAUThcS B KroBeTi "A,", Ha
dotoenement "®," Oyne MOTPAIISATH IMyYOK CBITJIA MEHIIOI 1HTEHCHUBHOCTI, HIK Ha
¢doroenement "@,", 1 cTpuika rampBaHoMeTpa Oyne BiLAXWIATHCA. Benuunny
MOCJIa0JICHHSI CBITJIOBOTO TMOTOKY IMOKa3ye 3B’s3aHMM 3 HIUIMHHOIO niadparmoro "/1"
BipaxyHKOBUM OapabaH. BupakaeTbcsi BOHa B OAMHUILIX ONTHYHOI TYCTHHU
(EKCTUHKIIISX), BEJIMYMHA SKUX MPSIMO MPOMOPIiHA KOHIEHTpalii JOCHIIXKYBaHOT
PEYOBUHU B PO3UMHI.

Kopucrytounce kanmiOpyBaibHUM rpadikoM, MO EKCTHUHIII BIAPAXyHKOBOI'O
O0apabaHy BHM3Ha4yalOTh HEBIAOMY KOHUEHTpAaLll0 PEYOBUHU B JOCIIIKYBAHOMY
PO3UHHI.

Jlis moOynoBu KaniOpyBalbHOI KPHUBOi BHUMIPIOIOTH ONTHYHY TYCTHHY PSIY
PO3UYHHIB JOCTIHKYBaHOT PEYOBHUHHU 3 BIJIOMHUMH KOHIICHTPAIIISIMHU.

2. ®JIOOPOMETPIs

Edexr duroopecnieniiii monsrae B ToMy, 10 JOCTIHKYBAaHUM 00 €KT CBITHTHCS
1]l BIUIMBOM ONPOMIHEHHS CBITJIOM 3 OUIbII KOPOTKOIO JOBXHHOIO XBWji. CBITIO,
0 BUIIPOMIHIOETHCS, HA3UBAETHCS CBITIIOM (UIIOOpECIeHIli a00 BTOPUHHUM
BUINPOMIHIOBAaHHAM. T€ CBITJIO, IKUM 00 €KT ONMPOMIHIOETHCS, Ha3UBAETHCSA CBITIOM
30y IKeHHS (QIIF0OPECIICHITIT a00 TIEPBUHHUM.

dopma cnekTpa GdiaroopecieHIli 3BUYaiHO J3epKaibHO BigoOpakae (opmy
CHeKTpa 30y KEHHS, TIPU IIbOMY CIIEKTpP 30y/KeHHS (III00PECICHITT HAOIKYETHCS
JI0 CIIEKTPY MOTJIMHAHHS PO3YMHY 1 TOMY XapakTepHu# s gaHoro ¢uroopodopa, B
TOM 4ac, sIK CHEKTP (PI0OPECIeHIIIT MaTOCTeIN(iIHHIA.

[lin yac dmaroopoMerpli AOBXKHMHA XBUJI BTOPUHHOTO BHUIIPOMIHIOBAHHS,
3BUYAHO, BCTAHOBIIOETHCS HA MAKCHMyM IHTEHCHBHOCTI, TaK SK TII€d BHI
BUMPOMIHIOBAHHS MajocTleudiuHuii, B TOW Yac SIK JOBXKHHA XBUJ TIEPBUHHOTO
cBiTiia (30ymkeHHs (IIOOpPECCHIlli) MNOBMHHA MPUXOJUTHUCH HAa HAWOUIbII
cnenudiuHy ISl AOCTIKYBAaHOI PEYOBMHH JUISTHKY CIEKTpYy, IO CIIBHAJAE 3
MaKCUMyMOM (pE€YOBMHHU, IO 3aBaKalOTh, MOXYTb OYTH NPUYMHOIO XHOHOTO
MaKCUMYMY ).

@di3uuHui eext (aroopecueHIli Moasrae B TOMy, 1110 MOJIEKYJIa PEUOBUHH, SIKa
JOCIIJIKY€EThCS, TOTJIMHAE KBAHT CBITIA 1 MPU LBOMY MEPEXOJUTh B OUIBIINMA
CHEPreTUYHUN CTaH; Yepe3 JCSIKUN MPOMIKOK Yacy BOHA BUIIPOMIHIOE HAJIUIIKOBY
€HEPrilo y BUIVIAMI KBAaHTY cBiTia (uroopecueHuii (emicii). B 3B s3ky 3 TuMm, 110
SHEeprisi KBaHTa CBITJIa OOCPHEHO MPOMOPIiHHA JOBXKHHI XBWJ, JOBXKUHA XBUJII
30yKYIOUOTO CBITJIa 3aBXIU KOPOTIIA, HIXK Ta, IO BUIPOMIHIOEThCS. [Ipomixkok
Jacy MDK TMOIVIMHAHHSIM  CBiTJIa 1 HOro BUIIPOMIHIOBaHHSM MyK€ Majui, 1 B



3BUYAMHUX (DIIyOpECIIEHTHUX METO/JaX Ha HHOTO HE 3BEPTAIOTh yBarv, ajie BiH
JIOCTaTHIM, 1100 Ha MOJIEKYJISPHOMY PIBHI BCTUIJIM MPOWUTH JEAKl 3MIHHU, 30Kpema,
mo0 MoJieKyJa MOTrJia 3MIHHTH CBOE€ pO3TallyBaHHsS B Tmpoctopi. Ha 1mpomy
3aCHOBAHUI METOJI MOJIEKYJSIPHOI BICKO3MMETPii MNUISXOM BHUMIPIOBAHHS 3MIHU
noJIsipu3artii cBiTia (prIroopecieHtii.

3. HOJIYM ' AHA ®OTOMETPISA TA ATOMHA ABCOPBIIOMETPISI.

Comi MeraniB, MOTpaIUISIOYM B TIOJYyM s, 3/laTHI 3a0apBitoBatu Horo. lle
BIIOYBa€TbCA TOMY, 110, 0PH BHUCOKIA TEMIlEpaTypl TMOJYM s, MOJIEKYJIH
PO3KIIAAIOTECSI HAa OKpEeMi 10HHW, CJIEKTPOHU SIKUX O€3MepepBHO MEPEXOASTh 13
OJTHOTO KBAHTOBOTO CTaHy B IHINIHWHA, IO CHOPSOKEHO 3 BHIPOMIHCHHSIM YU
NOTJIMHAHHSIM KBaHTa cBiTia. MiHiMajabHa TeMIeparypa, sika HeoOXiJHa AJisi TOro,
o0 I TPoLeCHu MPOXOAWUIN JOCTATHHO I1HTEHCHUBHO, 3aJ€KHUTh BiJ MHPUPOIU
JOCJIIJKYBAHOTO €JIeMEHTa 1 B MEHINIM Mipl BiJg TOrO, B CKJaJ SIKOI CHOJYKHA B
pO3UMHI BOHO BXOAUTH. Jlesiki eeMeHTH, HampHuKIIaJ, Kadiil 1 HaTpiid, MOYMHAIOTH
IHTEHCUBHO BHUIIPOMIHIOBATHU CBITJIO, MOTPAILIAIOYM B MOJIYM S 3 BIIHOCHO HU3BKOIO
TEMIIEpaTypol0, SKE YTBOPIOETbCS MPU 3rOpaHHI METaHy B TMOBITpl (Tak 3BaHE
METaHOBO-TIOBITPSIHE TIOJIYM 1), & 1HIII, HATIPUKJIIA] KaJbI[1i, MOYNHAIOTh IHTEHCUBHO
BUIPOMIHIOBAaTH CBITJIO 1 MOTJIMHATH MOTO JIMIIE MPH 3HAYHO BHININ TeMmmepaTypi,
sgKa YTBOPIOETbCS MpU 3ropaHHi auerusieHy. Ilpu 3ropanHi wmetany (ToOTO
noOyTOBOTO Tra3zy) Ha TMOBITPI MOXXHA BHU3HAYUTH KaNbIil JHUIIE TICAs HOTO
MOTIEPEHHOTO BUIIJICHHS, ajie 11 METOAMKA € CKJIaIHOI0, HEHAIHHOIO 1 TPAKTUIHO
HE BUKOPUCTOBYETHCH.

MeTtoa, B IKOMY BUBUYA€THCS 3a0apBIEHHS MOJIYM s, TOOTO BUIIPOMIHEHHS, SIKE
BUHHMKAE B PE3yIbTaTl MEPEXOJy aroMa i3 €HEPreTUYHO OUIBIII BHUCOKOTO CTaHy B
HU3bKUN, HA3UBAETHCS MOJIYM SIHOIO (oToMeTpiero. Mo)KHAa BHUBYATH 1 3BOPOTHIN
mpoiiec, TOOTO BHUMIPIOBATHM TOTJWHAHHS CBITJIA MPU TEPEeXoii aTtoma 3 OUIbII
HU3BKOTO Ha OLIbII BHCOKHMNA CHEPreTMYHHN PIBEHB; 1M METOJ HA3UBAETHCS
aTOMHOIO abcopOITioMeTpi€ro.

Amnapatypa, sika HeoOXiJHa ISl MOJdyM siHOi poTomeTpii , BIAHOCHO TpocTa i
JielieBa, aje METOJ BUIIPABAOBYE cebe Julle MNpu JOCHIIKEHHI HaOUIbII
JIETKO30YITUBUX JTy’)KHUX €JIEMEHTIB — JITII0, HATPil0, Kalifo, TaK SK MOKIIUBO
IPAIIOBATH 3 JIETKOIOCTYITHUM HU3BKOTEMIIEPATYPHUM IOJIYM SIM, SIKE YTBOPIOETHCS
npu 3ropaHHi ToOyToBOro raszy. XiMi4HI METOIM BU3HAYCHHS IMX CJIEMCHTIB
CKJIaJHI 1 HETOYHi, TOMY Kajiii 1 HaTpii BHU3HAYAIOTh B KIIIHIYHHUX JIADOPATOPISAX
MPAKTUYHO JIUIIE IIISIXOM HOJIYyM SHO1 (hOTOMETPiT .

4. EJEKTPO®OPE3

Jlns ppakiiioHyBaHHS OLTKOBUX CYMIIIIEH, IO 3HAXOASATHCS B PO3UYHHI, IITUPOKE
3aCTOCYBaHHS OTPUMAIM METOIW IPIOHOTO OCa/KEHHS, 3aCHOBaHI Ha 3MIHEHHI
PO3YMHHOCTI O1JIKIB B MPUCYTHOCTI PO3YMHIB COJIEH 1 OpraHIYHUX PO3UMHHUKIB. [1pu
(b pakiioHyBaHHI COJIIMU YacTillleé BChOTO BUKOPUCTOBYIOTh CIPUaHOKUCIUN aMOHIH,



110 JI03BOJISIE CTBOPIOBATH BUCOKY 10HHY CHITY PO3YHMHY MPU HU3bKIN TeMmeparypi, a
3 OpraHiYHMX PO3YMHHUKIB — ETHUJIOBHUM CHUPT 1 arneTroH. Ha BIAMIHHOCTSAX B
PO3YMHHOCTI OLIKIB 3aCHOBaHE TaKOX 130€JIEKTPUYHE OCAJKCHHS, IO JIOCATAETHCS
3a paxXyHOK MIHIMaJbHOT PO3YMHHOCTI II00YJISIpHUX OUIKIB B 130€JIEKTPUYHIN TOYIIL.
B ocranniii wac g ¢paxkmioHyBaHHS OUIKIB BCE YaCTIIIE BUKOPHUCTOBYIOTH
neHTpudyryBants, BUOIPKOBY ancopOiito, pi3HI Buau Xpomarorpadii Ta
enexTpodopesy.

Enexkrpodoperuune po3aiiieHHs OiJIKIB.

MeTton 3acCHOBaHUW Ha TOMY, IO MOJICKYJIM O17Ka MalOTh €JIEKTPUYHUN 3apsi,
BEJIMYMHA 1 3HAK SIKOTO BU3HAYAIOTHCS aMIHOKUCIOTHUM CKJIajoM Ouika, pH Ta
10HHOIO ~ CHJIOK0  OTOUYyIOYOTO  cepedoBuima. [lig  BOIWBOM  30BHINTHBOTO
CJIEKTPUYHOIO TIOJISI  3apAJKEHI MOJIEKYJM TepecyBalOTbCS B PO3YUHI 10
OPOTHIICKHO 3apsipkeHoro momtocy. LBuAKICTs mepemimieHHs OITKOBUX YacTHUH
NPOMOpIIHA BEIWYMHI IX 3apsAly 1 3BOPOTHO MPOMOpILIHHA PO3MIPYy YACTHUHOK 1
CTYIICHIO X Tipararii.

Iupoke pO3MOBCIO/KEHHS B TEMEpIlIHIA dYac OTpUMaB TaK 3BaHUU
“30HanbHUI enekTpodope’” — enekTpodope3 Ha TBepAOMY HOCIi ( Ha MarnepoBHUX
CMyTax, arapi, KpoxmaJi, akpuiamiji), 10 MNPOCAKHYTUH Oy(pepHUM PO3YHHOM 3
noTpiOHUM 3HaueHHsM pH. Po3zrtamryBanHs OinkiB Ha mamepi a0o reni BU3HAYalOTh
nuIsIXoM (ikcarrii 1 HaCTyIMHOTro 3a0apBJICHHS TUM Yd 1HITUM OapBHUKOM ( 3BUYAMHO
OpoMQEeHOIOBUM CHHIM, aMiJOBUM YOpHHM abo kymaci cuHim). KigbkicTh Oika B
KOXHIN (pakifii MOKHAa OpPIEHTOBHO BHU3HAYAaTH 3a IHTEHCHUBHICTIO 3a0apBJICHHS
3B'si3aHOr0  OapBHMKA. Take BH3HAUEHHS HE JA€ CTPOro  KUIbKICHOTO
CHIBBIAHOIICHHS OUIKOBUX (pakKiliif, Tak SK KUIbKICTb OapBHUKA, 3B S3aHOTO
pI3HUMH OUIKaMH HEOHAKOBA.

BuninsroTs:

- enlekTpodopes Ha marnepi,

- eneKTpodope3 B arapoBOMY Tedl,

- enekTpodope3 B MOMIAKPUIAMiTHOMY Teli.

Amnapar ans enekrpodopesy Ha miiBLi 3 anerary nemonosu (EINAY — 20 — 50)
MPU3HAYEHUN ISl PO3NUICHHS OITKIB CHUPOBATKM KpPOBI Ha IUIIBKax 13 areraTy
LEI0JI03U. AmapaT [03BOJS€E BUKOHYBAaTH €JIEKTpOPOpe3 y MIKPOBAPIAHTI, IO
3a0e3mnedye 3HAYHY EKOHOMIKO PpEaKTHBIB 1 eJeKTpoeHeprii. YcTaTKyBaHHS
CKJIQJIA€ThCs 13 €NeKTpoPOopeTHUHOi KamepH, sika 3po0JieHa 3 OpraHiyHOro ckjia 1
JDKepena TMOCTiHOro crpymy. EkcnepuMeHTanabHHIl 3aBOJI HAyKOBO-IOCIIIHOTO
IHCTUTYTY CHUHTETHMYHHMX CMOJI BUTOTOBJISIE all€TATIENIOIO3HI IUIIBKU HEOOX1THHUX
pO3MIpIB; Hai3pyuHillle BHUKOPUCTOBYBATH IUIIBKM po3MipoM 9X9cMm, 1m0 pdae
MO>KJIUBICTh HAHOCUTH TOCTIAOBHO Bif 4 g0 7 3paskiB. [LmiBKM BUTPUMYIOTH B
po3unHi Oydepy, KU 3aCTOCOBYETbCs niisi enekrpodopesy. s oxepxkaHHs 5
dpakiiii peKOMEHIYETbCS BEPOHAI-MEIIHAIOBUN Oydep UM MemaiHaI-IIUTPATHUN
oydbep pH=8,6. [lns BizyanbHOi OIIIHKHM eneKTpodoperpaM, a TaKOXK MPSIMOTro
JNEHCUTOMETPYBAHHS, JOCTaTHBO 1-2MKJ CHpPOBAaTKH; €IIOIOBAHHS (pakuid 3
HACTYNMHUM (OTOMETpPYBaHHsAM MOTpedye 3-4Mmkin cupoBaTku. Enexrpodopernune
pO3AUIeHHS NPOBOAATH Npu Harpy3l 200V Ha npotaszi 20XB. 3 NOAAIBIIUM BUMIPOM



Ha naencutomerpi. Jlencutomerp JIM-1  mpusHadenumit st poToMeTpyBaHHS
3abapBieHux Goperpam, oJIep>KaHuX METOJIOM JAUCK-EIeKTpodope3y.

5. XPOMATOI'PA®Is.

Xpomarorpadis — METOJ PO3ALTICHHS ra3iB, MapiB, PIAUH 1 POZYMNHHUX PEUYOBHH
Ha MeXI1 ABOX (pa3 — pyxoMoi i HEpyXOMOi.

3a MexaH13MaMu PO3AUICHHS xpomarorpadiro MNOAUISAIOTh Ha
ajcopOIiiiny(ra3oBy abo piAMHHY),0CaI0BY, 10HOOOMIHHY, PO3MOJAUIBYY, Te€lb-
¢upTpamiiny(reas-xpomarorpadio) 1 Oiocneuudiuny (adinny) ; no ¢dopmi
MIPOBEJCHHS — Ha KOJIOHKOBY, Xpomarorpadiro Ha mamepi 1 TOHKomapoBy. Jlms
(dpakiioHyBaHHS OUIKIB 3aCTOCOBYEThCS TOJIOBHHMM YHHOM Xpomarorpadis Ha
KOJIOHKAX.

Xpomarorpadia Ha manepi — OJMH 13 BHJIB PO3MOAUILHOI Xpomatorpadii.
Meton 0a3yeTbcs Ha pi3HULI KOEQILIEHTIB PYXJIMBOCTI PO3AUIBHUX PEYOBUH MIiX
JIBOMa TOTaHO 3MIIIYBaHMMH PO3UYMHHUKAMH. B sKOCTI HOCisI Hepyxomoi ¢asu
BUKOPUCTOBYIOTh CHEllaJbHUN XpoMmarorpadiunuii mnamip. BiH mnoBuHEeH OyTu
XIMIYHO YHCTHUM, OJTHOPITHUM IO TYCTHHI 1 3a0e3medyBaTd BH3HAUCHY HIBUJKICTH
pYXy po3umHHUKA. J[oCHmiTKyBaHy pEeUOBUHY, IO 3HAXOAUTHCS B PO3UMHI, HAHOCATH
y BUTJISI Kparelb Ha JeAKid BiJICTaHl BiJ Kparw Ha JHUCTOK XpomarorpadiyHoro
nanepy. [lamip po3MillylOTh B F€PMETHYHO 3aKpUTy Kamepy 1 3aHYpIOIOTh Kpai
JUCTKa, J¢ OyB HAHECCHUU JOCTIPKyBaHMH pPO3YMH, B KIOBETY, IO MICTHUTH
opraniuHui po3unHHHK. JIiHiS CTapTy 3 HaHECEHWMHU Ha Hei mpobamMu HE MOBHUHHA
3aHYpPIOBaTHCh B PO3UMHHUK.

3a cujamMu KamuIspHOCTI OPraHiYHUM pO3YMHHUK OyJe pYyXaTUCh B3JIOBXK
JucTKa Xpomatorpadivynoro mamnepy. Hanecena Ha mamip pedyoBHHA pPyXaeTbes 3a
po3uuHHUKOM. CTymiHb cOpOIii AOCTIIPKYBAaHOI PEYOBHMHU Ha TiIpaTOBaHUX
BOJIOKHAX mamepy (MOBITPSIHO-CYX1 JIMCTKU (IIBTPYBAIBHOTO Mamepy B Kamepi,
HACMYEHOI NapamMu BOJOHACHYEHOTO OPTraHIYHOrO0 PO3YMHHHKA, MICTUTH 10 20%
BOJM) BW3HAYA€ IIBHUJIKICTh WOTO pyXy. PedoBuHHM, M0 Tripmie copOYyOThCS Ha
riipaTOBaHUX BOJIOKHAX mamepy, OyayTh pyxatucsa mBumiie. [licns mpoxoKkeHHs
(GpPOHTOM pO3YMHHMKA IMEBHOI BIACTaHI Mamip BUCYLIYIOTh 1 OOpOOJIAIOTH TOK YHU
HIIIOI0 TPOSBIISAIOUOI peyoBHHOMW. [lapanenbHO 3 AOCHIAHMM PO3YMHOM Ha LEH
JMCTOK Marepy HAHOCATh CTAHAAPTHUM PO3YMH JOCIIJI)KYBAHOI PEUOBHHM (CBIIOK),
KU OyJe BKa3zyBaTH MICIE 3HAXO/KEHHS PEYOBMHM, IO BHU3HA4YaeThes. s
iAeHTUdIKalli pPEYOBUHM MOXKHA TaKOX KOPUCTYBATHCS BEJIWYMHOIO Ry ska
SBIIIETHCS BITHOIIICHHSM BiJICTaHi, Ky JaHAa PEUYOBHHA MPOMUILIA, IO BIACTaHI, SKY
npoimoB ¢GpoHT po3unHHUKA. Bennuna Ry3anexuTs Bijg po3unHHUKA. PO3PI3HAIOTH
BUCXIJHY (PO3UMHHHMK MIAHIMAEThCA MO Namepy BBEpX) 1 HU3XIAHY (PO3YMHHHK
pyXaeTbcsa BHU3) XpomaTorpadiro.

3arasbHi npuiioMu XxpoMaTorpagiyHoro po3aijiecHHA HA KOJOHKAX.

HaiinpocTimmii npuctpiii ans xpomaTorpadiuHoro po3AUICHHS Ma€ HACTYIHY
OyJIOBY : KOJOHKHM — TIOPOXKHI CKJISIHI TPYOKH, PO3MIp SIKUX 3aJICKUTh BIJ METU
po0oTH 1 crocoOy po3auieHHS . B OCHOBI KOJIOHKM BMOHTOBAHO MOPHUCTY CKIISIHY



IacTUHKY abo mnepdopoBanuii muck. HeoOXimHo chigkyBaTh 3a THUM, WI00
“MepTBUIL” TIPOCTIP IiJT TUCKOM, MK HUM 1 OCHOBOIO KOJIOHKH, a TaKOXK BHYTPIIIHIN
JiaMeTp IIUTAHTIB, IO SIKUX CJIF0AT, IO BUXOJUTH 13 KOJOHKH, ITOTPAILISE B KOJCKTOP
dpaxiiii, 0yB MiHIMaTbHUM. B 3BOpOTHOMY BHUIIAJIKy BiJOYBAa€ThCS 3MIIIyBaHHS BXKE
po3aiieHux  pedoBMH.  KomepuiiiHi  KOJOHKM  OCHAalIeHI  CHeliallbHUMU
MPUCTOCYBAHHIMU — KIHIIEBUMH aJanTepaMy NIEPEMIHHO1 TOBKUHU, K1 TO3BOJISIOThH
pEryJIoBaTH JOBXUHY KOJOHKHU 1 3BOJATH JO MIHIMYMY NEpeMillyBaHHS (pakiiii,
10 IJISraroTh EJIBAHHIO.

Metoa TOHKOLIAPOBOI XpoMaTorpadgii

[Mpunnun: BanuTiH — wMurganbHy kucinoty(BMK) ekcrtparyiots 13 ceui
CTHJIAIIETATOM, €KCTPAKT BUITAPIOIOTH 1 MiIal0Th TOHKOMAPOBiH XpoMarorpadii Ha
cwiikarem. Jlns BUSIBIEHHS Ha XpoMarorpamax 1 KUIbKICHOTO BHU3HAYEHHS
BUKOPUCTOBYIOTH KOJILOPOBY PEAKIIIIO 3 1a30TOBAHUM I-HITPOAHIJIIHOM.

J1Jist IpOsIBNIEHHS TUTACTHH, X MICIs BUCYITyBaHHS OOTPHUCKYIOThH MPOSIBISIOUNM
niazopeakTuBoM. [Ipu mpomy y camoro GiHilly BHAHO IUISMY TOMOBaHUIIHOBOT
kucnot, wisiMa BMK 3Haxonutbest mpuban3Ho Ha 4 ¢M BHINE JIiHII CTapTy, BOHA
3a0apBIIOEThCS B CBITIOG101eTOBU Komip. [lnsamu 3ickoO00TECS B MPOOIpKH,
KyJU TOAQIOTh TI0 2MJI METaHOIBHOTO JIyTy 1 0.1 MJI MiICHITIOI0YOTO 11a30PEaKTHRY.
PerenpHo mnepemimytoTs 1 yepe3 20 XB. HEHTpUPYTYIOTh, HAIOCAIAOBY PIAUHY
dboTOMETPYIOTh TIPU TPHOX AOBXKHMHAX XBWIb: 350HM; 520HM 1 590HM cynpotu
€KCTPAKTIB 13 31CKO0IB IJIACTUHOK B JIIJITHKaX, /e Hemae BMK.

OnmHoyacHO 3 JIOCHIJHMMM TMpoOaMu dYepe3 BCIO MPOUEAypY aHamizy
MPOITYCKarOTh KamOpoBaHi mpoowu, mo Mictath 4; 6 1 8mkr BMK. Jlns nporo 0,04-
0,08Mn kambpoBaHoro po3uuHy, 1o Mictuth BMK B konuentparii 100mkr/m,
BUJIMBAIOTh B Topiii mo Ima ameratHoro Oydepy pH=1,96, motiMm ekcTparyioThb
eTWJIAIETaTOM TaK caMo, SK 1 jJochigai mpobu. [l po3paxyHKy CHOYaTKy
BUPAXOBYIOTh BHIIPABIICHY BEIWYMHY EKCTHHIII 3 TMOMPaBKOK Ha HecmerudivHe
MOTJIMHAHHS 110 (hopMyIi:

E=E520-1/2 « (E350 + E590)
K JUIsl JOCHIJHUX, TaK 1 JJs KajglOpyBaJbHUX Mpo0. 3a HUMHU JaHUMHU OydylOTb
rpadik, SKHH CIY>KUTh JJIs1 Oe3mocepeaHboro po3paxyHky BMicTy BMK B ceui B
MIKporpamax B 1mi.

6. IMYHO®EPMEHTATUBHUMN METO/I

BimzHauaeThcsi HaA3BUYANHOIO UYTIMBICTIO. 3aCTOCOBYETHCS IS KUIBKICHOTO
BU3HAYEHHS THX HHM3bKOMOJEKYISPHUX PEUOBUH, SIKI 3HAXOASTHCS B O10JOTTYHHMX
00’eKTax B Aye HU3bKMX KOHLIEHTpalisx ( ropMoHH, BiTaMiHu Bg,Bo,Bi,, oTpyitHi
PEYOBHHM 1 T.N.), Ta JUIsl MPOBEICHHS (PapMaKOKIHETUYHOI'O aHAJI3y JIKAPChKUX
npenapariB. HaBoaumo oAuH 13 BaplaHTIB METOJly Ha MPUKIAIl BU3HAUEHHS B
CUpPOBATIIl KpOB1 KUIbKOCTI BiTamiHy Bj,. Ha moBepxHIO MOJi€TUIECHOBOI JIyHKHU
MIIIHO MPUIIMBAIOTh aHTUTLIA 70 BiTaMminy Bi,. Jlani B IyHKY BHOCSTH JOCTIIXYBaHy
pIIMHY, 10 MICTUTH BiTaMiH Bi,. Ileil BiTaMiH 3B’SI3y€ThCS 3 aHTUTUIAMHU J0 HBOTO,
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ajle dYacTMHA AaHTUTUI 3aJMIIAETHCS BUIBHUMH. BMICT JIyHKH BiJIMHBaIOThH
(G13p03YMHOM BijJl CTOPOHHIX PEYOBHH, MOTIM B ITIO X JIYHKY JIOJAI0Th CTaHAAPTHUN
pO34MH, B SKOMY BitamiH B, 3B’s3aHmii 3 (depMeHTOM, HaWYacTie 3 IykKe
aKTUBHUM (pepMeHTOM - iepokcuaazoro. Kommuieke By, - mepokcuaaza 38’ 13yeThes 3
aHTUTLIAaMU 10 BiTamiHy B, fKI 3aJMImuaucs BUIBHUMH, pa3oM 3 BITaMiHOM
aacopOyerbes 1 ¢gepment. Ilicms BiAMUBAaHHS BiJ HAUIMINIKYy  KOMIUIEKCY Bis
-IIepOKCH/la3a Mpolieaypa BU3HAYEHHs BiTaMiHy Bj, B gociiikyBaHii piauHi
MOJISITa€ 'y BU3HAYEHHI AaKTHBHOCTI (PEPMEHTY TMEPOKCUIA3H, fKa 3 sBUJIACS Ha
MOBEPXHI MOJIICTUPOJIOBUX JYHOK. UuMm Ouible GepmeHTy aacopOyBanocs B JIyHLI,
TUM MEHIIE BiTaMiHy B, 3Haxoawsocss B HOCHIKyBaHiil piauHi. s KOHTPOJIO
BUKOPUCTOBYIOTh CTaHJAPTHI PO3UMHM BiTaMiHy B, BIIOMOi KOHIIEHTpaIlii.

7.510XIMIUYHI AHAJII3BATOPHU

B nam yac B kIiHIYHUX 1a00paTOPIAX MIUPOKO BUKOPUCTOBYIOTHCS 010XiMIUHI
aBTOMATUYHI Ta HaIIBaBTOMATHUYHI aHali3aTopu. BOHU J03BOJSIOTH OJHOYACHO
BH3HAYaTH JCCATKH PI3HMX OIOXIMIYHMX ITOKAa3HHKIB: 3araJlbHUH OUIOK Ta HOTro
¢pakmii, rmoko3y, K', Na', Cl°, xomecTepuH, 3arajbHi IiIig¥, TPHUIITILEPHIH,
CEUOBUHY, CEYOBY KHUCIIOTY, OUipy0OiH, KpeaTnH, akTuBHICTH ¢pepmentiB: ACT, AJIT,
JIAT, xpearundocdokinazy, ayxkHy ¢docdarasy, anbda-aminazy Ta 1iH. B
aHajgi3aTopax BHUKOPUCTOBYIOThCA BIAMOBIJHI TOTOBI KOMIUIEKTH XIMIYHHMX
PECaKTUBIB.

Bigomi Ttaki Oioximiuni anamizatopu: ~KONE SPECIFIC BASIC”,
cesiekTuBHMM Oloximiuamuil aBToananmizatop “SUPER Z-818 Mitsubishi Corporation”
(Smonis), aBTomMaTuyHU OloximMiuHuil anamizatop “BTS-370” ¢ipmu Biosystems
(Icmranis), HamiBaBTOMaTUYHUN Oloximiuamil aHamizatop "EPOLL-20”. Anamizatop
“Excan-I"" npusHaueHU# A1 eKcIpec-aHali3y INII0KO3HM B MPo0ax LUIbHOI KPOBI Ta
IHIMX OloioriyHuX piavHax. [IpuHOUI A1i BKa3aHOro aHai3aTopa OCHOBaHUM Ha
€JIEKTPOXIMIYHOMY aMIIEPOMETPUYHOMY BHM3HAUEHHI MPOAYKTIB (PEepMEHTATUBHOT
peaKIlli OKUCIEHHS TIIOKO3H ITiJ] BILTMBOM TJTIOKO300KCUAA3H.
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PO3JILT I

XiMisi aMiHOKHMCJIOT Ta POCTUX OiJIKIB
A. IluTaHHA NJIA NIATOTOBKH 3 TEOPETUYHOT0 MaTepiaixy

1.BioxiMis sik HayKa, 3arajabHOO10JIOTIYHE Ta MEAUYHE 3HAUYCHHS. 3HaUYCHHS O10X1Mii

B ITIITOTOBIII CY4acHOTO crieriaicra 3 gapmartii.
2.bioximiyHl Meroau nocuigkeHHs. [lpuHuunu oprasizamii 1 (QyHKIIOHYBaHHS

JKUBOI MaTeplii.
3.IlonsATTs mpo OinKuW, iX eJIeMEHTapHWH CKJajJ, BMICT B OpraHax Ta TKaHWHaXx.

3HaveHHs Ta QyHKUIT OUIKIB.
4.Knacudikariris O1JIKiB: TPOCTI Ta CKJIAJIHI.
5.Tunm 3B s13K1B B OUIKOBUX MOJIEKYJIax.
6.PiBHI CTpYKTYypHOi opranizairii OiJIKiB.
7.D13uK0-X1MI4HI BIAaCTUBOCTI O1JIKIB.
8.Mertoau Bu3HaUYEHHS OLIKIB.
9.AMIHOKHUCJIOTH SIK MOHOMEPH OUIKIB: BU3HAUCHHS, HOMEHKJIaTypa. Buau 13omepii.
10.Knacudikairisi aMiHOKHCIIOT.
11.®D13uK0-XIMI4H1 BJACTUBOCTI aMIHOKHCIIOT.
12.biiku Ta aMiHOKUCTIOTH SIK JIIKApChKi ITpenaparH.
13.IIpunHIIMIIL METONIB BU3HAUCHHS O11Ka Ta HOro pakiliii B CUpOBATIll KPOBI.

b.Jliteparypa:
1.J.M.Bopownina Ta cniBaBt. “bionoriuna ximis”, X., «OcHoBay, 2000, C.4-56.
2.E.A.Ctpoes. “buonornyeckas xumus’’, M.1986, C.3-15,24-60.
3.}0.1.T'y6cbkuit. ”bionoriuna ximis”, 2000, C.7-13,18-40.
Jlektii, o yuTarThCs Ha Kadeapi.
4.4.1.Toncekuit Ta cniBaBTOopu ~bioxiMmis mroauuHu’, TepHONUIb, ~YKpMEIKHHUra”,
2002, C.7-52.
B.Onuc 1adoparopHux poodir
Peaxuii ocaodrcennsn 0inKie
Pobora 1.1 OcaxkeHHst OiJIKIB IpU HArpiBaHHi

Ilpunyun Maibxe Bci OUTKM JA€HATYPYIOTh IIpH HarpiBa"Hi g0 569C Ta Buie.
MexaHi3M TemjaoBOi JAeHATypallii MOB'S3aHUN 31 3MIHOK CTPYKTYpH OIITKOBOi
MOJICKYJIM, B PE3yabTaTi SAKOi OIJJOK BTpayae CBOi HATHBHI BIIACTHUBOCTI,
3MEHIIYETHCS HOTO PO3UYMHHICTH (3MEHILIEHHS T1IpOoQiIbHUX BIACTHBOCTEH Bee 10
pYWHYBaHHS I'1JIpaTHOT OOOJIOHKH).

Haii0Ginpn moBHE Ta MIBHUIKE OCAKEHHS MPOXOJHUTH B 130€JEKTPUYHIN TOYUI
O1s1ka, TOOTO IpH 3HaYeHH1 pH, KOJIM KOJOiIHI YACTUHKHU O1IKa €JIEeKTPOHEHUTpaIbHI 1
€ HaiMeHIn CTiHKi. J[jas OumbmriocTi OUIKIB 130€JIeKTpUYHA TOYKA 3HAXOIUTHCS B
CJ1a0KO KHCJIOMY CEPEIOBHILII.

B cunpHO KMComX po3umHAax (32 BUKIIOUEHHSM PO3YMHIB  HITPATHOI,
TPUXJIOPALIETATHOI KHUCJIOT) MpPU HArpiBaHHI OUIOK HE BUIAJA€ B 0OCaJ, TOMY WIO
YAaCTUHKU OlKa Tmepe3apskaioThes (abo BiAOYBA€ThCA MOCHIICHHS 1CHYHOUOTO
3apsity), 10 MIJBUIIYE 1X CTIAKICTh B PO3UMHI. AJle B CHJIBHO KHUCIHUX PO3UYMHAX
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OIKM TpHW HarpiBaHHI MOXKYThb OCaJKyBaTHCh, SKIIO JOJATH JOCTATHIO KUIBbKICThH
OyIIb-IKO1 HEUTpaJIbHOT COMi eneKTpoiTy. loHu comi amcopOyrOThCs Ha dYacTKax
O1J1Ka, HEUTPAII3YIOTh 3apsij, 1 O1JIOK BUITAIa€ B OCAI.

Xio pooomu. B 5 nponyMepoBaHUX MpoOIpoK HanuBaroTh 1o 1 mu 1% po3uuny
Oinka. BmicT mepmioi nmpoOipku HarpiBaloTh Ha KWI sS4l BoAsHIA Oani. Bumanae
ocaa. B apyry npo6ipky nonarots 2 kparii 3% po3unHy alleTaTHOI KUCJIOTH 1 BMICT
HarpiBaroTh. Bunanae ocaj 6iyka.

B Tperto mpobipky HanmuBaroTh 3 kpamwii 10% po3unHy aneTaTHOi KUCIOTH 1
BMICT HarpiBaroTh. Ocajl O1JIKka HE YTBOPIOETHCS HABITh MPU KUI'SITIHHI. B yeTBepTy
npoOipKy mnpuinBarTh 3 kpamii 10% po3uuHy aneTaTHoi KUCIOTH Ta JEeKiIbKa
KpHUCTaliB HaTpito xyuopuay. Kun'state. YTBOproeTses ocan Oinka. B m'aty mpoOipky
n060aBysit0Th 3 Kparii 10% po3uuHy HaTpiro TiIpoKcHay Ta HarpiBaroTh. Ocaj Olka
HE YTBOPIOETHCS HABIThH MPU KUIT'SITIHHI.

Po6ota 1.2. OcamkeHHA OIJIKIB COJIAMH BAKKHUX METAJIB

Ilpunyun. Ilpu nii conmell BaXKUX METallIB HA PO3YMHU Oisika BiOyBaeThcA
neHaryparlisi 011KoBO1 MojeKynu. OcaTKeHHs IeHaTypoBaHOTo Oiika 00yMOBJIEHO
a7IcOpOIII€I0 BaXKKOTO METally Ha MOBEPXHI OIIKOBOI MOJIEKYJM Ta YTBOPEHHSIM
HEPO3YMHHUX KOMILIEKCIB.

Xio pooomu. B tpu npoOipku HamuBaroTh 10 1 M 1 % po3uuny 6Oinka i 1o 2
Kparuii: B nepury npooipky - 10% po3zuuny aprearym(l)aitpary cpibina, B 1pyry - 5%
po3unny mrtomoym(Il)amnerary, B Tpetio - 5 % po3unny kynpym(Il) cymedary. B ycix
mpoOipkax yTBoproeThbesi ocaj. [IoTiM B KOXHY MPOOIpKy JOJIMBAIOTH HAIUIIOK (5-
10 xpamenp) TOro * peakTUBY 1 BIAMIYAIOTh, B SIKId MPOOIPIIl MpoiIia menTu3aris
O11Ka, TOOTO MOTr0 PO3YMHEHHS.

Kninixo-odiacnocmuune 3Ha4yeHH:A

BrnactuBicTh OUIKIB 3B'SI3yBaTH BakKKI METaJIM BUKOPHUCTOBYETHCS MEIUYHOIO
MPaKTUKOI. BIIKK 3aCTOCOBYIOTHCA K MPOTHOTPYTAa MPU OTPYEHHI COJSMHU PTYTI,
CBUHI[IO, MIJl Ta IHIIMMH MeTajgaMu. bimok oOMeXye BCMOKTYBaHHSI Ba)KKOTO
MeTally, YTBOPIOIOYM 3 HMM HEpPO34YMHHI Komruiekcw. CIiJ BiI3HAYUTH, IO TPHU
OCa/DKEHHI OIIKIB JESIKUMH COJsiMU  Baxkux MetaniB (turromOym(Il)ameraty,
kynpyM(Il)cynedarty), BinOyBaeThcs menTuzailis (PO3YMHEHHs) YTBOPEHOTO OcCaly,
M0 TMOB'SI3aHO 3 HAJITUIIKOBOIO aICOPOII€I0 BAKKOTO METATY HA TTOBEPXHI KOJIOiTHOT
YAaCTMHKM Ta TOSBOI0 IO3UTUBHOTO 3apsily Ha Mosiekyn Oinka. [lpu ymoBi
HAJTUIIKY COJIeH cpibiia Ta pTYTi MENTU3allisl HE CIIOCTEPIraeThCs.

Pob6oTa 1.3. OcagxeHHsi OVIKIB peakKTHBAMH HA AJIKAJIOIIH

Ipunyun. OcamxenHs OUIKIB peaKTUBAMHU Ha aJIKaJIOiAN 3yMOBJICHO HAasSBHICTIO
B MOJIEKYJII OUIKa TE€TePOLMKIIYHUX TPYyM, AHAJOTIYHUX THUM, SIKI 3HAXOASATHCA B
MOJIEKYJIl aJKaJloiiB (TPOJIbHUX, 1HIOJBHUX, IMIJa30JIbHUX Ta IHIIMX). BinbImd
MOBHE OCA/KCHHSI CIIOCTEPIraeThCsl MPHU Mepe3apsKEeHHI OUIKOBOI MOJIEKYJIH Ha
MO3UTUBHMM 3apsia (MIAKUCICHHS), IO TMOJIeTIIyE B3aEMOJI0 OUIKa 3 Bij’ €MHO-
3apsHKEHUMH 10HaMH 0CaJ[KyBaya.
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Xio pooomu. B tpu npoOipku HanmBaroTh 10 1 M 1 % po3uuny Oi1ka 1 mo 2
Kparut 2% po3unHy aneTratHol KuciaoTu. B mepury mpobipky q00aBisiioTh 3 Kparii
5% po3uuHy TaHiHy, B JApyry - 5 kpamneib 10% po3uuHy MIKPUHOBOI KHUCIOTH, B
TpeTio - 3 kpami 5% po34HHYy 3al113UCTOCMHEPOJUCTOro Kajir. B ycix mpoOipkax
OLIOK BHUIIagac B ocall.

Kninixo-odiacnocmuune 3Hayenn:

[Ipu nikyBaHHI OMIKIB 3aCTOCOBYIOTH OOpPOOKY IIMMH PEaKTUBAMHU YPaKEHHX
oOmactedd, MO BelAe A0 AeHATyparlii OUIKIB Ta YTBOPEHHsI 3aXHMCHOTO IIapy, IO
MEPEIIKO/Ka€ 3HEBOTHEHHIO TKAHUH Ta MPOHUKHEHHIO 1H(EKIIi].

PobGora 14. OcagkeHHst OiIKIB  KOHLEHTPOBAHUMM MiHepPaJIbLHUMM
KHCJI0TAMHU

Ilpunyun. OcamxeHHs OU1Ka KOHIEHTPOBAHMMHU MIHEPATbHUMH KHCIOTAaMHU
(xpim docdaTHOT KUCTOTH) BiIOYBAETHCA B pe3yJbTaTl JAeriapaTaiiii OUIKOBUX
YaCTOK Ta HEUTpasmi3auii ix 3apsiB.

Xio pooomu. B npobOipky HanuBarTh 16 Kpamenb KOHIEHTPOBAHOI HITpaTHOT
kucnotu. [loTim, HaxwnuBmIM TpoOipKy mig KyTom 45°, 00epeXHO MO CTIiHII
HamapoBytoTh 8-10 kpamenb 1% po3umHy Oinka. Ha mexi po3aiury ABOX IapiB
PIAMHU BUHMKAE ocajl OuIKa.

Kniniko-odiacnocmuune 3nauenns

Peakmisi ocamkenHss Ouika HiTpaTHOw  Kucinotoro (peakuis ['emnepa)
BUKOPUCTOBYETHCS B KIIHIYHHUX JOCIIDKCHHSX C€4Yl HAa HAsABHICTh Ta KiIbKICHUM
BMICT B Hiif O1jika 3a MmeTo10M CTOJIBHIKOBA.

Pobora 1.5 OcaxkeHHst OiJIKIB OPraHiYHUMH KHCJIO0TAMM

Ilpunyun. binku 3 po34yMHY MOXKYTh OCa/PKyBaTHCh OPTaHIYHUMH KHCIOTAMH,
IIPOTE Pi3HI OpraHivyHi KUCIOTH JIIOTh IO-pi3HOMY. MexaHi3M OocaJpKeHHsS O1JIKIB
OpraHIYHUMHU KHUCIIOTAMH TMOSCHIOETHCS JIETiIpaTalli€elo OUIKOBOI MOJICKYJIM Ta
HEUTpaTi3aIli€ro 3apsmy.

Xio pooomu. B nBi npobipku HanmBaroTh 1o 1mi 1% po3uuny Oinka. B mepiry
npobipky mo6amistoTe 3 kpamii 10% po3unHy TpuUXJIOpaleTaTHOI KUCIOTH, a B
apyry - 3 xpamwm 10% posuuny cynbdocaninuiaoBoi kuciaotu. B mpoOipkax
YTBOPIOETHCS ocajl OiIKa.

Kninixo-oiacnocmuune 3HauyeHH:

TpuxiiopanieratHa i 0COOJIMBO CYJIb(POCATIIUIOBA KUCIOTH € AYXKE YYTIUBUMU
peakTUBaMu Ha OUIOK 1 TOMY HIMPOKO BUKOPUCTOBYIOTHCS B KIIIHIYHIN MPaKTULI IS
JI0OKa3y HasiBHOCT1 O11Ka B O10JIOTTYHUX PiAMHAX.

3a J10MOMOrow CyJb(POoCaTIIUIOBOT KUCIOTH MOXHA BUSIBUTU OIJIOK B cedl B
koHrenTparii 0,0015%.

PobGoTa 1.6. BucosroBaHHa OLIKiB

Ilpunyun. BucomoBaHHSM Ha3UBAETHCS MPOIIEC OCAIKEHHS OLTKIB 3 iX BOJHUX
PO3YMHIB HEUTPAJIBHUMU pPO3YMHAMU KOHIICHTPOBAHUX COJICH JIy)KHUX Ta
JY’)KHO3EMEJIbHUX METaliB: HaTpiil cyinbpaToM, aMoHIH cyiab(}aTroM, MarHii
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cynbdarom, HaTpiit xmopuaoM 1 T.4. [lpu momaBaHHI TOCUTH BEMUKHX KUTHKOCTEH
X COJIed 70 po34uuHy OlKa BiAOyBaeThCs JAeTiapararlis O1IKOBOI MOJEKYJIH 1
HEHTpai3aiis 3apsmy.

BuconroBanHst O17KIB € 3BOPOTHHUM TMPOIIECOM: IIICIS BUBEJICHHS COJI ILISXOM
mianizy abo po3BEACHHSM BOJIOIO OLTOK 3HOBY PO3YMHSETHCS 1 BOJIOJI€ HATHBHUMU
BJIACTHBOCTSIMH.

Xio pooomu. B npobGipky HamuBaioTh 1 mu 1% po3umHy Oinka 1 JeKuibKa
kpamnenb 80% po3uuHy aMoHii cynbdaTy (10 yTBOpeHHs ocany). YUepes 2-3 XBUIUHU
JI0 OTPUMAHOTO OCaay JAOJUBAIOTH 3-4 MJI BOJIU, 0CAJT PO3YMHAETHCA.

Kniniko-oiacnocmuune 3nauennsn

Meton BHUCOMIOBaHHS OLIKIB BHKOPHCTOBYIOTh B KJIIHIYHIA TPAKTHIN IS
BHU3HAYEHHS OKpEMUX (pakiiiii OUTKIB CHPOBATKU KPOBI.

PoGora 1.7. Ocag:keHHs 0iJIKIiB OpraHiYHMMHU PO3YNHHUKAMM

Ilpunyun. binku ocaKyIOThbCS B 0araThbOX OPraHIYHUX PO3UYMHHHKAX (CIUPT,
aneroH, edip 1 1. 1.). OpraHiyHi pO3UMHHUKH JIET1IPaTyIOTh YaCTUHKHU O1IKa 1 TUM
CaMUM 3HIDKYIOTh 1X CTIMKICTh B PO3YHHI.

KopoTkouacHa aist opraHivHOTO PO3YMHHMKA 30epirae 610K B HOT0 IPUPOTHOMY
CTaHi, TpUBAJIa - BeJE JI0 JeHaTyparlii OiIka.

Xio po6omu. B nipoOipKy HaMBAIOTh 5 Kpareiab po3dnHy OuTka 1 Jo1ar0Th | M
CIUPTY — PO3YUH MYTHIE.

Kninixo-odiacnocmuune 3Ha4yeHH:A

Peaxiiis Mae mpakTudHEe 3HAYCHHS: BAKOPUCTOBYETHCS B KIIHIUHIN J1aOopaTOpHIi
MPaKTHUIIL 711 PO3AUICHHS O1JIKIB CHPOBATKH KpoBi 32 MeTogoM KoHna.

PoGora 1.8. ApgcopOuis OinkiB Ha BHCOKOAMCIIEPCHOMY KpeMHe3eMi
(aepocu.i)

Ilpunyun. Aepocun € O1TUM JIETKUM MOPOIIKOM 3 PO3MIPOM YacTOUYOK Bif 4 10
40 HM, SIKI MalOTh BEJIHMKY aKTUBHY MOBEpPXHIO. 3arajibHa (opMmysia aepocuily -
(S10,),. MexaHizM i aepocusly TMOB’SI3aHMM 13 3AATHICTIO IIBHAKO Ta MIIHO
azcopOyBaTH BEJIMKI KIJIBKOCTI OLIKa, Y TOMY YHMCJIl TOKCHUHIB OUIKOBOI MPHUPOJIU.
[Ipu 3MilryBaHHI BOJHHUX PO3YHMHIB 3 a€POCHIIOM O1IKOBI MOJIEKYJIH aICcOpPOYIOThCS
Ha TIOBEPXHI YaCTOK aepOCHITY 1 pa30M 3 HUM BUTIAAAIOTh B OCa].

Xio po6omu. bepyTh 181 pobipKu, B KOKHY HanuBaroTh 1o 3 mi 0,1% pozunny
oinka. B oaHy mpoOipKy BHOCATH MOIEPEHBO 3arOTOBIICHY HaBaXKy aepocuiy (15
MI), BMICT MpOOIpKM MEPEeMIlllyloTh MpOTSIroM | xBuiauHU. Jlaml BMICT KOXKHOI
npoOipku PUIBTPYIOTH Yepe3 manepoBuii GinbTp. 3 oboma ¢iabTpaTaMu BUKOHYIOTh
AKICHY peaKkIil0 Ha OUIOK 3 Cyab(hOCaTIUIOBOIO KHUCIOTOK (aAuB. podoty 1.5.).
®dinpTpat 3 mpoOipKu, Kyau OyJI0 BHECEHO aepOCHII, Ja€ HETaTUBHY SKICHY PEaKIIiIo
Ha OUIOK, II0 TOBOPUTH MPO IMOBHE OCAHKEHHS OlIKa aepocuioM; a (iibTpar 3
npoOipku, Kyad He OyJlno BHECEHO aepocwyl, J1a€ TO3UTHBHY SIKICHY pPEakIliio Ha
O1JIOK.

Kninixo-oiacnozcmuyune 3nauenun
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3 aepocwily BUTOTOBISIOTH Cy4YacCHI BHCOKOE€(PEKTUBHI COPOEHTH MEIUYHOTO
npu3Ha4YeHHs (1MoJicopO, cumap/l Ta 1HIIi).

Konvopoei peaxuii na oinku

Pob6oTa 1.9. BiyperoBa peakuis

Ilpunyun. B ny>xHOMY CEpeOBUII, B MPUCYTHOCTI COJEH Kympymy, pO3UHH
Oinka HaOyBae (pioseToBOTO KOIHOPY. biyperoBa peakiisi 00yMOBIeHa HAsSBHICTIO B
MOJIEKYJII OlIKa TEeNTUIHUX TPyM, SKI B JY>KHOMY CEpPEIIOBHUILl YTBOPIOIOThH
KOMITJIEKCHI CTIOTyKH MI/Ii.

Xio pooomu. B npoOipky HanuBaroTh 1M 1% po3uuny Oinka, 5 kpanens 10%
po3uuny HaTpiil rigpokcuay 1 1-2 kpamm 1% poszuuny kynpym(Il)cynedary. B
npoOipili 3'ABIsg€TbCs (10JIETOBE 3a0apBICHHS.

Po6oTa 1.10. HinrigzpuHoBa peakuis

Ilpunyun. bBijgku, MOTINENTHAN, & TAKOX BUIbHI O-aMIHOKHCIIOTH JIAIOTh CHHE
abo QioneToBe 3abapBieHHs 3 HIHTAPUHOM. Peakiiis xapakTepHa JUisl aMiHOTPYTIH B
O-TOJI0XKEHHI Ta 00yMOBJIEHa HASIBHICTIO O-aMIHOKHCJIOT B MoJiekymi Oinka. [lpu
HarpiBaHH1 O17Ka 3 BOJHUM PO3YMHOM HIHTIIPUHY aMiHOKHCIOTU OKHUCIIOIOTHCA 1
PO3MICTUTIOIOTHCS, YTBOPIOIOUM KAapOOHY MIOKCH], aMiak 1 BiIMOBIIHUMA alibJEri.
BinHoBNEeHMI HIHTIIPUH KOHJICHCYETHCS 3 aMiakOM Ta OKHCIEHOK MOJIEKYJIOIO
HIHTIAPUHY, YTBOPIOIOYM OapBHUK THUIly MypeKcuay  (10JIeTOBO-CUHBOIO
3a0apBIICHHS.

Xio pooomu. Ha dinprpyBanbHuil namnip HaHocsATh 1 kparwio 1% po3uuny Ouika
1 BUCYLIYIOTh HaJl €JEKTPOIUTUTKOW. [10TIM HaHOCATH Ha TEX caMe MICLEe Kparuiko
0,1% po3unMHy HIHTIIPUHY 1 3HOBY BHUCYIIYIOTh. J3'SIBIs€ThCA  (piojieToBE
3a0apBIICHHS.

Pob6ora 1.11. Jliazopekuist

Ilpunyun. binku 1a0Th OpaHKOBO-YEpBOHE 3a0apBIEHHA 3 J1a30pEaKTUBOM
(cynbaHuioBa KHUCJIOTa, PO3YMHEHA B KOHUEHTPOBAHIA XJIOPUIHIA KHUCIOTI).
3a0apBieHHS 3aJIEKUTh BiJ YTBOPEHHS a30CHOJIYK 3 3QJMIIKOM aMIHOKHCIIOT -
TUPO3HHY, TpUNITO(aHy, TICTUINHY, IO BXOATh J0 CKJIaay OiTKOBOT MOJICKYJIH.

Xio pooomu. B npoGipky nonusaroTh 0,5 mi 1% po3uuny Oinka, 8 kpanens 10%
po34uMHy HaTpiii kapOonaty 1 16 kpamenb miazocymimi. Yeped 10 xBunwH
YTBOPIOETHCSI OPaHKOBO-YEPBOHE 3a0apBICHHSI.

PoGora 1.12. Peaxkuia ®oJs

Ilpunyun. Ilpu poGaBieHHi A0 po3uuHy Oinka 30% po3uumHy HaTpii
rigpokcuny, mmomOym(Il)ameraty 3 HACTYymHMM KHUIT'ATIHHSAM PO3YMH MOYMHAE
TeMHITH. Peakuiss oOyMoOBji€Ha NPUCYTHICTIO B MOJEKYJdl OilIKa CIPKOBMICHHUX
aMIHOKHMCIIOT — IMCTEIHYy Ta IUCTUHY. L[I aMIHOKHMCIOTM NpHU HArpiBaHHI B
MPUCYTHOCTI HATP1i TIAPOKCUIY PYHHYIOTBCS 1 YTBOPIOIOTH HATpid cynbdig (NaxS).
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[TmromOym(Il)aneTar pearye 3 HaTpidi TIAPOKCHUAOM 3 YTBOPEHHSAM HaTpii
wiroMOiTy. Hatpiit cynsdia B3aeMo/iie€ 3 HaTpil TUIFOMOITOM 1 YTBOPIOETHCS YOPHUN
ocan mmoMOym(Il)cynbdingy (PbS).

Xio pooomu. B npoOipky HamuBaioTh 2 kpamai 5%  po3uuHy
wiroMOym(Il)aneraty 1 7o0aBisA0TH 0 KparwisiM 30% po3yuH HATpid TAPOKCUIY 10
MOBHOTO PO3YMHEHHsI yTBOpeHOro ocany. llotim poGaBistoTh piBHUN 00'em 1%
po3uuHy OlKa Ta KUI'ATATh. Bunamae ocag 4opHOTO KOJIbOPY.

PoGora 1.13. KcanronporeiHoBa peakuis

Ilpunyun. 1lpu nojgaBaHHI A0 PO3YMHY OLIKa KOHIIEHTPOBAHOI HITPATHOI
KHCJIOTH OUIOK CTIOYATKy BHUIIAJIa€ B OCaJl, a MOTIM MPU HArpiBaHHI PO3UYMHSIETHCA, 1
pinuHa 3a0apBIIOEThCA B KOBTHHM kouip. IlosiBa 3a0apBieHHS 3yMOBJICHA
YTBOPEHHSM HITPOIMOXIJHUX apOMAaTHUYHHMX aMIHOKHUCIOT ((eHUIallaHiHy, THPO3UHY,
TpunTodany). HiTponoxigHi aMiHOKUCIOT B JIY>KHOMY CEPEJIOBHUILI YTBOPIOIOTH COJII
X1HOIHOI CTPYKTYpH, 10 3a0apBIICHI B OpaHKEBUN KOJIIP.

Xio pooomu. B tipobipky BHOCATH 1 Ma 1% po3umHy Oinka, 100aBISIOTH 5
Kparejib KOHIEHTPOBAHOI HITpaTHOI KHUCIOTH 1 (oOepexHo!) HarpiBaloTh. PinuHa
3a0apBIIOETHCA B J)KOBTUH KoJiip. [IpoGipKy OXO0JIOIKYIOTh, MICHS 90TO J01a0Th 10
Kparnesb KOHIIEHTPOBAHOTO PO3UMHY aMiaKy.

XoBTte 3a06apBICHHS NEPEXOIUTH B OPAHKEBE.

PoGora 1.14. Peaxkuis MisLiona

Ipunyun. 1lpu noxaBaHHI 10 po3unHYy OUIKa peakTuBYy MisioHa (PO3YMH PTYTI
B HITPATHIN KHCIIOTI, M0 MICTUTh HITPUTHY KHUCJIOTY) OUIOK BHUIIaJa€ B OCal, SIKUN
IIpY HarpiBaHH1 HaOyBa€ YePBOHO-KOPUYHEBOTO 3a0apBIICHHS.

Peakiiisi 3ymMoBIIeHa HasBHICTIO B MOJIEKYJI Ol1Ka aMiHOKHCIIOTH TUPO3HHY, IIO0
Mae (hDeHOIBHE /IO, SIKE MPU B3aEMOJIIT 3 peakTUBOM MilIOHA yTBOPIOE 3a0apBiICHY
CiTh CBOTO HiTpomoxigHoro. Peakmiro MinoHa natoTh BCi OUTKH, 32 BUKIIOUYCHHSIM
THUX, SIKI HE MICTSITh TUPO3HUH (3KEJIaTHH, KIYTETH Ta 1HIII1).

Xio pooomu. B mpoOipky HanmuBaioTh 1 mi 1% po3uuny Ouika, momaroth 2-3
Kparuii peakTuBy MULIOHA, KUI'ATATh. Y TBOPIOETHCS 0CaJ POKEBOTO KOJILOPY.

PoGora 1.15 Po3zainenHs anb0yMiHiB Ta rjio0yJ/iiHIiB CHPOBaTKHN KPOBIi Ta ix
KiJIbKiCHEe BU3HAYCHHA

Ilpunyun. PosznineHHs OUIKIB TMPOBOIUTHCS METOJOM BHCOJIIOBaHHS (JIMB.
poGoty 1.6.). Jlna po3aineHHs OUIKIB LIMM METOJIOM HIMPOKO BUKOPHCTOBYETHCS
aMoH1# cynbdat. [1oOyIiHM BUIaIal0Th B 0CaJl B HAITIBHACUYCHOMY PO3YHHI COJIEH,
anbOyMiHU - B HacuueHoMy. KOHIIeHTpaliio okpeMux (pakiiii OUIKIB BU3HAYAIOTh
KOJIOPUMETPUYHO MO IHTEHCUBHOCT1 O1ypeTOBOI peaKIii.

Xio pooomu. B npobipKy HaIUBAIOTh 2 MJI CHPOBATKU KPOBi (pO3BEIECHOI B 2
pasu) 1 JOJa0Th 2 MJI HACMYEHOI'O pO3YMHY amoHiil cynbdary (50 % HacuueHHs
po3unHy). [lepeminnyroTs 1 3aMIIal0Th HA 5 XBWIMH. B HamiBHACHYEHOMY pO3YHWHI
aMOH1i cynbdary B ocaj Bunajae ¢ppakiis rj100yJIiHIB, sIKi MalOTh BITHOCHO BEIUKY
MOJIEKYJISIpHY Macy 1 HeBenukwuii 3apsia. Ocan BindinbTpoBytoTs. Ocaja rino0ymiHiB Ha
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GITBTP1 MOCTYIIOBO 3MUBAIOTH B YUCTY MIipHY MPOOIPKY 4 MII TUCTUIHLOBAHOT BOIH, a
MOTIM JIOBOJISITH BMICT MPOOIPKH BOJIOIO 0 MITKH 5 MII. 3 IbOTO 00'eMy BiIOMPAIOThH
2 M po34MHY B APYTy MpoOipKy, m00aBisa0Th 5 kpanenb 30% po3uuHy HaATpid
TiIPOKCHUTY 1 BUKOPUCTOBYIOTH JUISI KIJIbKICHOTO BU3HAUEHHS T100ymiHIB (1Ipoda A).

Jlo ¢inpTpary, MO 3aMUIIUBCS TICIS BIAOKPEMIICHHS TJIOOYIiHIB, SIKI OCAIUITUCS,
JIOJIaI0Th KPUCTATIYHUN aMOH1H CyJb(aT 0 MOBHOTO HacCUYeHHs po3uuny. dpakirito
anbOyMIHIB, 110 OCAJAWIIMCS, BIIOKPEMIIOIOTH (LIbTPYBaHHAM. BincyTHicTh Olka B
GbiTpTpaTi MEPEeBIPSAIOTh PEAKINEI0 3 CYJIb(OCATIIUIOBOI KUCIOTOK (AUB. poOOTY
1.5).

JIisi BU3HAYGHHSI BMICTY OUIKa B JOCIIIKYBaHIA CHPOBATIIl KPOBI B MPOOIPKY
HanuBatoTh 0,25 mi1 cupoBaTku (po3BeneHoi B 2 pasu) 1 nobaBiusioTh 1,75 wmi
TUCTUIIHOBaHOI BoM (TIpoba b).

B npo6ipky, 110 € KOHTPOJIEM, BHOCATH 2 MJI AUCTHIILOBAHOI BoaM. J[o mpodu A,
b 1 B KOHTpOJIb OJTHOYACHO AOOABISAIOTH MO 2 MJI O1ypeTOBOro peakTuBy. BmicT BCix
npoOIpOK MEepPeMIlIyIOTh 1 3aIMIIalTh Ha 10 XBWIMH AJii PO3BUTKY 3a0apBIICHHS.
InTeHcuBHICTH 3a0apBieHHs po0 A 1 b BU3HA4Yat0Th Ha (POTOEIEKTPOKOIOPUMETPI
(®EK) npu 3eneHoMy CBITIOGUIBTPI B KIOBETI TOBIHIMHOKO 0,5 CM MPOTHU KOHTPOJIIO.
KinbkicTh O11Ka (B MTI') BU3HAYA€ETHCS 32 KATIOpYyBaJIbHUM IrpadikoM.

Po3paxyHok macu rioOy:iHiB - (X) MPOBOIUTHCS 3T1THO 3 GOPMYJIIOHO:

Ce5¢2+1000
X= r/a, e
221000

B YHCEJIbHUKY:
C- maca Ousika B MT, 3HalijieHa 3a KajliOpyBajabHOIO Tpadikom;
5 - 00'eM po3unHy TI100YITIHIB B MJT;
2 - po3BeJIEHHS CUPOBATKH KPOBI;
1000 - nepepaxyHOK MJI B Ji;

B 3HAMEHHUKY:
2 - o0'em, B34TOT AJIs1 AOCHTIIKEHHSI CHPOBATKH B MIT;
2 — 00" eM (inbTpaTy rIO0YIIHIB, B3SITOTO JIJIsl KOJOPUMETPYBAHHS;
1000 - nepepaxyHOK MT B T.

Po3paxyHok 3aranbpHO1 KiTbKOCTI OUIKa - (Y) 371HCHIOIOThCSA 32 (OPMYJIOH0:
Ce 21000
Y= r/a, HOe
0,25+ 1000
B YHCEJIbHUKY:
C - maca O1JIKa B MT, 3HaiifieHa 3a KaliOpyBaJIbHUM Ipadikom;
2 - po3BEJICHHS CUPOBATKH KPOBI;
1000 - nepepaxyHOK M1 B JI;
B 3HAMEHHUKY:
0,25 - 00'eM B34TOI AJI TOCHIIKEHHSI CUPOBATKH B MJT;
1000 - nepepaxyHOK MT B T.
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Maca anb0OyMmiHIB BHU3HAUYA€THCA IO PI3HUII MK Macol 3arajibHOro OulKa 1
TJI00YITiHIB.

Kniniko-diacnocmuyune 3nauenns

MeToa BUCOJIIOBAaHHS BUKOPHCTOBYIOTh B KJIIHIYHIA MPAKTHIN JJIS PO3IIICHHS
O1JIKIB CUPOBATKH KPOB1 Ha ¢pakxiiii: anbOyMiHu, T100yIiHU, G1OPUHOTEH.

B HOpMI B cupoBartiii KpoBi MicTUThCA: anbOyMiHiB - 40-50 r/1; rmoOymniHiB - 20-
30 r/n; 3arajgbHa KIJIBKICTE Olnka - 60-80 1/m1.

3HIDKEHHSI 3arajlbHOi  KUIBKOCTI OuIKa (TIIONpOTEiHeMisA) Ta anbOyMiHIB
(rimoansOyMiHEMisl) BUHUKAE BHACTIZOK: HEIOCTATHHOTO HAJAXOKCHHS B OpraHi3M
Ouka (roJogyBaHHS); 3aXBOPIOBAHHSX  HHUPOK; KPOBOBTPATAX; MyXJIMHAX;
3aXBOPIOBAHHSX MEUYIHKH, 110 CYPOBOKYIOTHCS MOPYLICHHSIM CHHTE3Y OlIKa.

[linBumieHHs 3arajibHOi KUIBKOCTI Oinka (TIIEpHpoTeiHeMIs), a TaKoXK
anpOyMiHIB (TimepanbOyMiHeMis) BHUHUKAa€ TpH: JeriTparamii (TpaBMH, OIIIKH,
XoJiepa); MOsB1 MaTOJOTTYHUX O1JIKIB.

BmicT O-rioOymiHIB TNIABUILYEThCS MNPU PI3HUX XPOHIYHHUX 1H(EKUIHHO-
3aMaJIbHUX 3aXBOPIOBAaHHSX; IyXJIMHAX; TpaBMax; iH(MapkTax; peBMaTusMi. [3-
rJI00YJTiHN 301IBIIYIOTECS TPH aT€POCKIIEPO3i, IYKPOBOMY [ia0eTi, TIMOTUPEO3i,
HEQPOTUYHOMY  CHHAPOMI.  Y-TVIOOYJIHU  3OIIBIIYIOTBCS mpuU  1HOEKIIHHUX
3aXBOPIOBAHHSX, & 3MEHITYIOThCSI PU BUCHAXKEHHI IMYHHOT CHCTEMHU.

Po6oTa 1.16 3BinbHeHHs 0ioJIOriYyHMX PiauH Bia Olika

Ilpunyun ma kniniune 3nauenns. B mpakTuuHii pobOOTI OGlOXIMIYHUX
nabopartopiii 1HOJI BUHUKAE HEOOX1THICTh BU3HAYATH B KPOBI Ta THIIUX O10J0TTUHHUX
piauHaX Pi3HI HU3bKOMOJEKYJISIPHI pedoBHHU. [IpHCYTHICTh OUIKIB 3aBa)ka€ TaKOTO
poay nociipkeHb. ToMy monepeHbo 3BUIbHSIOTH PIAMHY BiJ OU1KiB. B maniit po6oTi
HEOOX1HO BU3SHAUUTHU PEAKTHB, SIKUM HAMOUIBII MIOBHO OCAKy€ OLTKH.

Xio pooomu. B 5 npob6ipok aonuBarTh 1o 1 mia 1% po3uuny Oinka. B mepiry
npoOipKy nonuBatoTh 10 kpanens 8% po3urHy TpuXJopaleTaTHol KUCIoTH. B npyry
npoOipky monuBaroTh 10 kpamnens 5% po3unHy metadocharHoi kucaotu. B Tpertio -
10 xpanens 8% po3unHy HaTpiil Bodbdpamary 1 10 kpamens po3uuHy cyiabhaTHOT
kucnotu 3 Cu=1/3. B uwetBepty - 1 kpammo 10% po3unHy arneTaTHOi KUCIOTH Ta
kun'state. B m'aty — 5 M 0,45% po3uuny nuuHk cyibdary 1 1 ma 0,1M po3unny
HATpii TiApoKcuay Ta KUN'saTATh. [licis yTBOpeHHs ocamy Oilka BMICT KOXKHOT
poOipku PUIBTPYIOTH. 3 KOXKHUM (PUIBTPATOM MPOBOATH SKICHY PEaKI[il0 Ha OLIOK
3 cynb(hOCATIUIOBOI0 KUCIOTOW (muB. podoty 1.5). Big'emHa peaxiisi Ha 010K
TOBOPUTH PO MOBHE OCAKEHHS O171Ka JAHUM PEAKTUBOM.

PoGora 1.17. Po3ainieHHs1 cymimi aMiHOKHCJI0T MeTOAOM Xpomartorpadii Ha
namnepi
Ilpunyun. Meton xpomatorpadii Ha mnamepi 3aCHOBAHMI Ha pI3HUII B
koedirienTi pyxauBocTi (Rf) aMiHOKHCTOT 4K 1HIIMX PEYOBHH MiXK OPTaHIYHOIO Ta
BOJIHOIO (pazamu.

A
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ne: A - BiJICTaHb, IPOiiJIeHa aMIHOKHUCIIOTOIO,
B - Bizcranp, mpoiinena GpoHTOM PO3UMHHHKA.
KoedilieHT pyxJIMBOCTI € XapaKTEPHOIO BEJIMUYMHOIO JJIsI KOKHOT aMIHOKHUCIIOTH
1 TOCTIHHUHN 32 TAaHUX YMOB JOCTITY.
3nauenns Rf aminokucnoT npu pagianbHiii xpomaTtorpadii ans H - OytanoBoro
PO3YMHHUKA:

AMIHOKHUCIIOTH Bennunna Rf
1. Hucrein 0,30
2. Jlizun 0,34
3. AcmapariHoBa KHCJI0Ta 0,46
4. I'myramiHOBa KHCJIOTA 0,51
5. AnaHiH 0,61
6. [Ipomin 0,64
7. Bainin 0,82
8. MetnoHiH 0,84
9. Jletinnu 0,98

XpomartorpadiuHe BU3HAUCHHS aMIHOKHCIOT Ha TMamepi MPOBOJATH B 4Yalllll
[TeTpi 32 JOMOMOTOIO MANEPOBOrO AUCKY, /1€ POZUYMHHUK MEPEMILTYETHCS MO PaJIlyCy.
JlocmipKkyBaHi aMiHOKUCIOTH HAHOCSTh B IIEHTP IANEepOBOTO JTUCKY, PO3YMHHHUK
3aXOIUIIOE AMIHOKHCIIOTH, SIKI PO3MOJUISIOTHCS KOHUEHTPUYHUMHU Kojamu. [licms
BUCYIIYBAaHHS HaJ| €JIEKTPOIUIUTKOIO Ta MPOSBICHHS HIHT1APUHOM, Ha XpoMaTorpami
3'SIBISIIOTBCS  IJISIMA ~ Pi3HOTO  KOJbopy. KokHa misiMa  BIJNOBIA€  OKpeMid
aMiHOKHUCIIOTI. CHIBCTABISIIOYM TOJOXKEHHS IUISIM  JIOCTI/DKYBAaHOTO PO3YHHY 3
MOJIOKEHHSM IIISM BIJIOMHX aMIHOKHCIIOT - "CBIZKIB", BU3HAYAIOTh HASABHICTH THX
a00 IHITUX aMIHOKHUCIIOT Y JOCIIKYBaHINA CyMiIIi.

Xio pooomu. Ha mamepoBoMy JHMCKY Ha BiJICTaHl 2 CM BiJ IIEHTPY MPOBOISTH
IIPOCTHUM OJIIBLIEM KOJIO - JIIHIIO CTapTy Ta BiAMIYaOTh Ha Hii 4 kpanku A, b, B, I" Ha
piBHIM BijicTaHi OJHA BiJ OAHOI. B meHTpi mucKy poOssTh HeBenukwil oTBip. Ha
Kpanky A HaHOCATh CKIAHUM KanuisipoM 0,5 % po3uuH  JIOCHIAKYBaHHX
aMiHOKHCIIOT, a Ha kpanky b, B, I' manocare 0,5 % po3umH BiIMOBITHHUX
aMIHOKHMCIIOT — ~CBIOKIB”: MpPOJIHY, JEHIUMHY Ta acnapariHoBor Kuciotu. Ilicis
YOoro TAamnepoBW JHWCK BHUCYIIYIOTh HaJ €JICKTPOIUIUTKOK. B oTBip mucKy
BCTaBJISIIOTh TPYOOUKY JOBXHHOIO 1,5¢M 3po0OsieHy 3 XpomarorpadiqHoro mnarepy.
HaknajgarooTh nanepoBuil Juck Ha Kpaid yamku [lerpi, B sIKy nonepeiHbO HAIUBAKOTh
PO3YMHHUK, WI0 CKJIAJa€Thcs 3 OyTaHONy, alleTaTHOI KHUCIOTH 1 BOAU Yy
criBBigHomeHH] 8:3:1. IlanepoBa TpyOouka mpu 1IbOMY MOBUHHA OYTH 3aHYpEHa B
pozunHHUK. Yamky IleTpi HakpHBarOTh KPHUIIKOK 1 3aJIMINIAIOTh MPH KIMHATHIN
temnepaTypi Ha 30-50 xBuiuH. Ilicas 1pbOro BiAMIYarOTh OJIIBIIEM BiJICTaHb, HA SIKY
npoCcyHyBCs (GPOHT pPO3UMHHHMKA. J[MCK BUCYHIYIOTH Haja eJeKTporuiuTkoro. Ha
xpoMarorpamy HaHOCATh 0,25% po34WH HIHTIAPUHY B alleTOHI B TOPU30HTAIHLHOMY
MOJIOKEHHI 3a  JIOTIOMOTOK  MyJbBEpU3aTopa 1 3HOBY BHCYUIYIOTh  Hal
eJIEKTPOILTUTKOI0. [IposBisitoThCS 3a0apBIieH] IUIAMHU, K1 BIIMOBIJAI0Th HAHECEHUM
Ha XpOMATOrpaMmy amiHOKHCIOTaM. [IeHTH(IKYIOTh HEBIIOMiI aMiHOKHUCIOTH, IO
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Oynu HaHeceHl B TOYKY A MO0 3a0apBJICHUX IUIIMaxX aMIHOKHCIOT - ~CBiAKIB” abo
BUPAXOBYIOUH JIJI KOKHOT aMIHOKHCTIOTH KoeditieHT pyxauBocTi (Rf).

PoGora 1.18. KinbkicHe BU3HaueHHs 0ijika 3a MeTogoM Jloypi

Ilpunyun: 3acHOBaHMII Ha BIACTUBOCTI OUIKIB YTBOPIOBAaTHU 3a0apBIICHI
KOMILJIEKCH CHHBOTO KOJIbOPY MpPH CYMICHIM [1i JBOX KOJbOPOBHX peakiiil -
OiyperoBoi 1 peakuii @PosiHa (BigHOBIEGHHS Oulkamu cymimni  ¢docdaTHo-
BoJb(pamMoBoi Ta dochaTHO-MONIIOAEHOBOT KUCTOT - peakTuBy dojina). Merton
B1/I3HAYAETHCSI BUCOKOI 4yTIHBICTIO (BusBisie 10 10 — 100 mkxr Oinka B mpoobi).
[HTeHCHBHICTh 3a0apBIICHHS KOMIUICKCIB BUMIPIOIOTh Ha (DOTOEIEKTPOKOJIOPHUMETPI
(®EK) nipu noBxkuH1 XBUiIl 750 HM 4d Ha CIEKTPO(HOTOMETPI.

BwmicT Ginka B mocmipKyBaHii mpo0i BU3HAYAIOTH 3a KaliOpyBaJIbHUM TpadikoM,
noOyJJOBaHUM IUISXOM BUMIPIB ONTUYHOI T'YCTHMHM (€KCTUHKIT) psAy PO3YMHIB 3
BIJIOMOIO KOHIIEHTpaIliero Oinka. [To oci opauHaAT BiAKIagal0Th €KCTHHKINIIO, TIO OCi
a0cIuc - B1IOM1 KOHIIGHTpaIlii O1Ka

Ext
A

0,4

0,3

0,2

0,1

>
0 5 10 15 20 C (MKr/mu1)

Xio pooomu. Jlns ananizy 6epyTh ABI MpOOIpKU (JIOCTIIHY 1 KOHTPOJIbHY). B
nocninny BHocATh 0,4 M posBeaeHoi B 1000 pasiB cupoBaTKM KpoBi, a B
KOHTpOJbHY — 0,4 Mi1 i310JI0T19HOTO pO3urHY. B 00M1B1 TpoOIpKH TOIUBAIOTH 1O 2
M OiypetoBoro peaktuBy. Uepes 10 xB. momarots mo 0,2 mi peaktuBy dDoriHa i
yepe3 30 XBWIMH BHUMIPIOIOTh 1HTEHCHUBHICTh 3a0apBiICHHS, IO 3'IBWIOCS B
nocaiaHii mpo6ipui npotu koHTpois Ha DEK.

Bwmicr Oinka BU3HA4Yal0Th 32 POPMYIIOIO:

C+ 1000+ 1000
X= =.. (r/n), ne:
0,4+ 1000000

C - maca 6inka 3a kamoOpyBanbHUM TpadikoM, MKT/MIT;

0,4 — KUIBKICTh CUPOBATKH KPOBI, B3ATOL JIs1 TOCHIAY, MJI;

1000, 1000, 1000000 — koedirieHTH TTIEpEpPaxyHKy MKT/MII B T/J1.

Kniniko-diacnocmuyune 3Hauenna

JuBucek podoty 1.15.
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Po6oTa 1.19 Bu3zHaveHHH i30€JIeKTPUYHOI TOYKHU OLIKIB

Ilpunyun: BHacnigoK HasBHOCTI 3JaTHUX A0 10HI3awii (QyHKI[IOHAIBHUX TPy
aminokucnoT (-COOH, -NH, ) monekynu 6i/ika BOJOJIIOTh €IEKTPUUYHUM 3aPSIOM:
MO3UTUBHUM (SIKIIO mepeBaxaroTh NH'; 3apsiau), HEraTUBHUM (SIKIIO TTEPEBAXKAIOThH
COO 3apsiin) i piBauM “Hym0” (ko cyma NH'; nopiBaioe cymi COO™ 3apsizis). B
KHUCIIOMY CepeloBHIl OUTKM MAarOTh CYMapHUW TMO3UTUBHUHN 3apsi: B JIyKHOMY
CEPEIOBHIII - HETaTUBHUM.

[Ipu neBHoMy 3HaueHHi pH cepenoBuIla MO3WTHUBHUI 1 HETAaTUBHUU 3apsnu
CTalOTh OJHAKOBUMH 1 CyMapHHU 3apsl MOJEKYJIH JOPIBHIOE HyJI0. 3HadeHHs pH,
npu  sIKOMYy OIJTOK €JIeKTPOHEUTpanbHul (3aps pIBHUN “HYNI0”), HA3WBAIOTh
130enekTpuuyHoro Toukoro (IET). B 1mpomy crani OUIOK BOJOAIE HaWMEHIIUM
3HAYEHHSIM B'S3KOCTI, PO3YMHHOCTI, CTYTEHs TiAparallii Ta eJIeKTPONPOBITHOCTI, HE
CIIPOMOXKHUM MepecyBaTUCA B eleKTpuuHOoMYy moJii. KoxeH 0110k Ma€e CBO1 3HAUCHHS
IET: xazein - 4,6 -4,7; cupoBatounuii TI00yiH - 5,4; mpotamian - 10-12 1 1.1. IcHye
i psang 3aco6iB BuzHauutu [ET OinkiB.

Xio po6omu: B koxHy npoOipKy 3 8 MpOHYMEpPOBAHUX 3T1HO 03HAYEHOT CXEMH
(Tabmn.1) BHOCATDH BIAMOBIAHI PO3UYHUHH.

B Tiii mpoOipii, Jae crocrepiraeTbcsi MaKCUMallbHE TIOMYTHIHHST BMICTY
(BizyanpHO ab0 HederomeTpuuHo), pH po3unHy Oyje BiANOBINATH 130€JIEKTPUIHIN
TOYI[l OLJIKA.

Tabmns 1
06’eMm, Mt Howmepa npobipox
1 2 3 4 5 6 7 8
Bona 8,40 7,75 8,75 8,50 8,00 7,00 5,00 1,00
0,01N po3uuny 0,60 1,25 - - - - - -
CH;COOH
0,1N po3unny - - 0,25 0,50 1,0 2,0 4,0 8,0
CH;COOH
po3unHy OiIKa 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
pH 5,9 5,6 5,3 5,0 4,7 4.4 4,1 3,8

PoGora 1.20. BusHayeHHs BMiCTY apriHiny B 0ioJioriyHOMYy MaTepiaJji

Ipunoun: Meroa 3acHoBaHMi Ha peakuli CakaryTi, 110 MOJISITa€ B YTBOPEHHI
3a0apBIIEHOT KOMILIEKCHOI CIIOJYKH apriHiny 3 O-HadTonoM. J[aHuit MeTo1 103BOJIsIE
BU3HAYATH BMICT SIK BIJILHOTO apriHiHy, TaK 1 3B'I3aHOTO B O1JIKaX.

Xio pooomu. 1 T MapoOCTKIB PO3TUPAIOTH 3 KBApIIEBUM ITICKOM ab0 TOBYCHUM
CKJIOM Ta n00aBisitoTh 5 mit 80% etanoiy, neHTpudyryots 5 xB. mpu 3000 06/xB.
Ho 1 wmn cynepHaranty (abo po3uuHy s€4yHOTO Oinka, a0o TIIa3MH KpPOBI)
n00aBisitoTh 1 Mi1 cniupTroBOro po3uuHy O-"Hadrtony, 1 min 10% poszunny KOH,
3MIIIYIOTh 1 100aBisA0Th | Mit 5% po3uuny cedoBuHu. Ilicis mepeminryBaHHS npu
Oe3nepepBHOMY 300BTYBaHHI MIBUAKO MpwinBaioTh 2 Mi po3unHy KBrO. Cymim

23



sanumaioTh Ha 20 xB. ONTUYHY TYCTHHY BUMIPIOIOTE Tpu 520 HM CymnpoTu
KOHTPOJIIO, B IKOMY €KCTpaKT abo po3urH OiJika 3aMiHEH1 | MJI TMCTHUILOBAHOI BOJIH.
KoHnentpaiiiro  apriHiHy  po3paxoBYIOTh 32  KaJmiOpyBaJlbkHUM  TrpadikoM,
noOyJJOBaHUM 3 BUKOPUCTAHHSM CTaHJAPTHOTO PO3YMHY, M0 MICTITh 1 MKM
aprifiny B 1 muL

PoGora 1.21. Buninenus piOpuHOreHy 3 mia3mu

®i6puHOreH Mictuthess B mmasMi (2-4 r/m). Moro MonekymspHa Maca Oins
330000. Monexkynu ¢iOpUHOTEHY MarOTh BUAOBXKEHY (OpMY 3 BIAHOIIEHHSIM OCEH
20:1. Po3unnu (iOpuHOreHy naye B’sI3Kl, 110 3yMOBJIEHO (OPMOIO MOJEKyd. Y
mpoiieci 3ropTadds KpoBi (HiOpuHOTEH mepeTBOproeThes y Pidpun. Ha BimMiHy Bif
¢10puHOreny ¢GiOpyH HE PO3UYMHSETHCA Yy BOAL 1 BOJOJIE€ 3HAYHO OUIBLIOIO
MOJICKYJISIPHOIO MacoI0.

Ipuyun: Tlpu noGaBieHH1 10 MJIa3MHU KPOB1 HATPIIO XJIOPUAY 0 KOHIIEHTpAIlii
10% B ocaa Bumagae MPaKTHUYHO TUILKKA (DIOPUHOTEH, a BCI 1HIII OUIKM TUIa3MU
3aJIUIIAIOTHCS B PO3YHMHI.

Xio pooomu: ToyHO BIAMIPIOIOTH MIMETKOIO 1 HAJIMWBAIOTH B IEHTPUDYKHY
npoOipky 2 M 1uia3Mu KpoBi. 3BaxyroTh 200 Mr cyxoro HaTpid XJIOpUAy,
BHUCHUIMAIOTh B NPOOIPKY 3 IUIa3MOI0 1 CTapaHHO MEPEMIIIYIOTh J0 HOBHOTO
po3unHeHHs. CrocTepiratoTb yTBOpeHHs ocany. LlenTpudyxHy npobOipky 3
PO3YMHOM YPIBHOBAXYIOTh 3 UEHTPUPYKHOIO MPOOIPKOI, B SKYy HAJIUBAIOTh
nucTuiboBany Boay. I[IpoOipky uentpudyrywots 15 xBuaun mpu 3500 o0/xB.
CynepHatanT 31MBalOTh B cTakaH. Ocaja sBisge coOOK0 NIUIBHY Macy 3 J00pe
BUPAXKEHOIO BOJIOKHUCTOIO CTPYKTYPOIO.

Po6ora 1.22. KisibkicHe BU3HAYeHHS 0ijIKa OiypeTOBHM METOI0M

Ilpunyun: B OCHOBI JEXHUTh KOJIbOPOBA peakilisi 3 OlypeTOBUM PEAKTUBOM:
OUIKM B Jy>)KHOMY CEpEJOBHUINl pearyrTh 13 KyInpyMm cyiab(aToMm, NpU LIHOMY
YTBOPIOIOTHCA CIIONYKH, 3a0apBiieH1 Y (hi0JECTOBUM KOJIP.

Xio pooomu. Jlna nocnigy OepyTh Tpu mpoOipku. Y mepiry (KOHTPOJbHY)
poOipky BHOCATH | Mt 0.9% po3uuny HaTpiil xmopuny, y Apyry (mociiany) — 0,1 mu
CTaHJapTHOTro po3uuHy Oinka (50 1/1m), y Tperto (mocnigny) mpoOipky — 0,1 mi
JIOCITIKYBAHOT CHPOBATKH KpoBi. B yci mpobOipku 106aBistoTh M0 5 M1 61ypeToBOTO
pEaKkTUBY, TEpeMIlIyl0OTh BMICT TpoOipok. UYepe3s 30 XBWIMH BHU3HAYAIOTh
exctuHKIiI0 DEK mocnigaux mpobipok (kroBeta 10 MM, yepBoHMii cBiTIOPLIBTp 750
HM) MIPOTU KOHTPOJILHOI MPOOIPKH.

Po3paxyHok mpoBOAATH 32 POPMYIIOIO:

X = , 1€

X — KOHIIeHTpaIlis O1JIka B TOCTIKyBaHIi CUPOBATIII KPOBI, T/J1;
a — KOHIIEHTpaIIisl O1JIKa CTaHAAPTHOTO PO3YUHY OLTKa;
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b — eKCTHHKIIIS JTOCHIPKYBaHOI CHPOBATKH KPOBI ;
C — €KCTHHKIIISl CTAHJIApTHOT'O PO3YMHY OLJIKa.

Kinvkicno 3azanvHuil 0inoK modcHa eu3Hauamu 6 cupoeamuyi ado naazmi
Kpo8i 3a O00NOMO2010 Mecmoeo20 HaOOpy peakmueié HANINAMOMAMUYHUM
oioximiunum ananizamopom “ State Fax 1904 plus “ ma inwumu.

Kuainiko-giarHocTuuHe 3HAYEeHHSA

VY 310poBOi JIOJAUHM BMICT OUIKIB CTaHOBUTH 60- 851/71. 3MEHIIEHHS BMICTY
Ou1KiB HIkue 60 /11 - rimomporeinemis, a 30UTblIeHH OUIKIB OlibIIe HIX 85 r/n -
rineprnpoTeinemis.

['inonpoTeiHeMil0 CIOCTEPIratoTh MNpuU: HEYPOTUUHOMY CHHIIPOMI, EHTEPUTI,
XpPOHIYHOMY ITaHKpPEATHUTI, OIlKaX, €K3eMi, MAaCHBHHX KPOBOBTpATax, XPOHIYHHX
3aXBOPIOBAHHSAX HUPOK, IT1]1 Yac roJIolyBaHHs, IIPU CELIeBIN JeKOMIEH aIlli.

INnepnporeinemito crnoctepiraloTh MHpu: MarporyioOyninemii Banbaenctpema,
pPEeBMaTOITHOMY apTPUTI, KOJAreHo3ax, IMpOo31 IMEUiHKH, 3TYILIEHHI KpoBi ( TpHu
miapei, ONMOBaHHI, I[yKPOBOMY Jia0eTi, BaXXKUX TpaBMax), TOCTPHUX 1HPEKIHHUX
3aXBOPIOBAHHSX.
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PO3JLI 11
®EPMEHTHU. KOOEPMEHTH. BITAMIHA

A. IlutanHsa 15 NiATOTOBKH 3 TEOPETHYHOI0 MaTepiady:

1.IlorsaTTs mpo ¢epmeHTH, iX 3HAYEHHS B MpOIECcaxX JKUTTEMISUIBHOCTI, 1CTOPIA
(dbepmeHTOIOori.

2.Homenknarypa Ta kiacudikaiis pepMeHTiB.

3.IloHATTA NpO aKTUBHUK Ta AJIOCTEPUYHHMI LEHTpH (HEpMEHTIB. AJNOCTEPUUHUI
edekt. Perynsaropui pepMeHTH.

4. KnitunHa opranizaiis pepMmentiB. MemOpaHo3aiie:kHi pepMEeHTH.

5.BnactuBocti  (QepmeHTIB K OlokaramizaTopiB:  cneuuiuHIiCcTh  Aii,
TEpPMOJIa0IBbHICTD, 3AJIEKHICTh (PepMEHTATUBHOT akTUBHOCTI BiJ pH cepepoBuiia.

6.AkTuBaTopu Ta iHriOITOpUM QepmenTiB. Tunu ranbmMyBaHHS (PEepMEHTATUBHUX
peakiiiid. 3acTocyBaHHs I1HTIOITOpPIB (PEPMEHTIB SIK JIKAPCHKUX MpernapaTiB B
MEIUYHIN MPaKTHIII.

7. IlpuHIMOM BU3HAYEHHS Ta OAMHULI (EPMEHTATUBHOI aKTUBHOCTI.

8.XiMi4Ha MpUpoa Ta CTPYKTypa (EpMEHTIB.

9.ITonsatTsa npo KodepMeHTH, X 3HaYEHHS, Kiacudikariisi KohepMEHTIB.

10.Bitaminu-nonepeHUKM KO(GEpPMEHTIB, iX Kiacudikaiis. 3arajibHi MOHATTA
BiTaMIHOJIOT1l  (BiTaMiHW, AaHTUBITAMIHHM, TMPOBITaMIHM, TiIllO-, TIMmEep- Ta
aBITaM1HO3H, BITaMIHOTIOA10H1 PEYOBUHH).

11.Kobepmentn I-i r1pynu (IIEPEeHOCHMKHU E€JIEKTPOHIB Ta TMPOTOHIB), iX

MPEICTaBHUKH.
Xapakrepuctuka BitamiHiB PP, B, C sk monepeaHuKiB BITaMiHHUX KO(QEPMEHTIB
i€l Tpymny.
12.Kopepmentn 1I-i rpynu (IEPEHOCHHKH OKPEMHUX XIMIYHUX Tpym), ix
NpeJICTAaBHUKA

Xapaktepuctuka BitamiHiB B, B;, Bs, Bs, By, Ta B, sk monepennmukis
kodepmenrtis Il rpymu.

13.Kupopo3urHHiI BITaMIHH, iX y4acTb B OOMiHI pEYOBHH.

14.130bepmentu Ta MynbTU(EPMEHTHI KoMIuiekcu. KimiHidHe 3HaYeHHST BUSHAYCHHS
130(hepMEHTIB Y KpOBI.

15.Mexanism  mii  ¢depMeHTIB, TOHSATTS TPO CHEPreTUKYy Ta  KIHETUKY
(hbepMEeHTaTUBHUX PEAKIIIi.

16.Buau perynsiii pepMEeHTaTUBHOI aKTUBHOCTI.

17.0cHOBHI HanpsIMKH MEIUYHOT €H3UMOJIOTII: €H3UMOIIATOJIO 1,
€H3UMO/I1arHOCTHKA, EH3UMOTEpaIlisl.

18.®epmenTH, 1HriOiTOpu (¢GepMeHTIB, KOPEepMEHTH, BITaMiHM SK JIKapChKI
npenaparu, iX KIiHIYHE 3aCTOCYBaHHS.

19 IlpunHiunu BU3HaAY€HHS aKTUBHOCTI (-aMiJia3u Ta aCKOpOIHOBOT KUCJIOTH Y Ceul.

b.Jlitreparypa:
1.JIekmii, mo unTaroThcs Ha Kadeapi.
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2.JI.M.Boponina, B.®.[/lecenxko, H.M.ManuieBcbka. "biomoriuna ximis",
2000.C:109-161, 426-463.

3.E.A.CtpoeB, “buonornueckas xumusa’ ,MockBa,1986.C.:122-163, 339-370.

4.YO.1.I'yO6cbkuid, “bionoriuna ximis", KuiB-Teproninas, 2000. C.:86-115, 399-411.

55.1Toucekuit, T.Il.Makcumuyk, M.[.Kamuacekmii, “bioximis  mroguHu’”,
Tepuonine ”Ykpmenknura”, 2002.C. 66-153.

XapkiB,

B.Onuc 1abopaTopHux pooiT

PoGora 2.1. Cneundiunicts aii pepmeHTiB

Hpunyun. Awminaza(3.2.1.1.)cnuHu NPUCKOPIOE T1IPOIII3 TUIBKU MOJIicaxapu/iiB
(kpoxMmanio), He BIUTMBae Ha nucaxapuau. Caxapasa (3.2.1.26.), mo MICTUTBCA B
JIPLKIKOBOMY €KCTpakTi, PO3UICIUIIOE TUIbKK caxaposy. [Ipoaykramu rizipoizy
noJii- 1 JUcaxapuaiB € MOHOCAXapuIH, 30KpeMa, IIII0K03a, sika MoXe OyTH BiJIKpUTa
peakiiero Tpomepa. [lo3utuBHa peakiiis Tpomepa CBIAYUTH MPO MOBHUU TIAPOII3
KPOXMAJIIO Ta CaXxapo3H Mij BILIMBOM BIANOBIAHUX QepMeHTIB. [lo3utuBHa peakuis 3
H0/IOM BKa3ye Ha BIJCYTHICTh T1IPOJIi3y KPOXMAJIIO.

Xio pooomu. Bzstu 4 npoOipku. Y mepiry Ta Apyry NpoOipKu HATUBAIOTH 10
Smit 1% po3unHy KpoXMalito, B TPETIO 1 YETBEPTY MPOOIPKU TOIUBAKOTH MO 5 M1 2%
po3unHy caxaposu. [IoTim y mepiry i TpeTio npodipKHu J0al0Th MO 1 MII CIMHU, L0
MICTUTh aMijiazy, B IpYTY 1 4eTBEPTY MpoOipku — 1o 1 MJI JPiKIKOBOTO EKCTPAKTY,
10 MICTUTH (hepMeHT caxapa3zy. BmicT mpobipok cTapaHHO MEPEMITYIOTh 1 CTaBIsATh
y TepmocTaT Ha 20 xBuiuH npu temmnepatypi 38-40°C.

[Ticns 3aKIHYEHHS IIbOTO CTPOKY BMICT KOKHOI MPOOIPKHU IIISATh HA JIB1 YACTUHM:
3 OJHIEI0 YACTUHOIO TMPOBOJATH pEaKlil0 Ha KpoxMmaib (3 HOIOM), 3 APYroio -
peakiito Tpomepa Ha rmoko3y (momarote 10 kpanens 10% po3unHy HaTpiid
rigpokcuay Ta 2-3 kpamm 1% po3uuny kynpym(Il) cynedary, HarpiBaroTh).
OTtpumMaHni pe3yJIbTaTu 3aHOCSITh B TAOJIHUIIIO.

é Bwmict mpo6ipok Peaxuis Peaxmis
Lé Pozunn Pozunn Cnuna, EkcTpakr > Igffc?M Tp(c‘)‘nj‘e‘pa
= | Kpoxmaio, | caxaposy, M TPIKIKIB, - -
~ MJI Mn MJI “ c
(aminaza) (caxapasza) ) )
1 5 - 1 -
2 5 - - 1
3 - 5 1 -
4 - 5 - 1

PoGora 2.2. 3anexkHicTb pepMEeHTATHBHOI aKTUBHOCTI BiJ TeMIiepaTtypu

Ilpunyun. TemmnepaTypa, NpU SKIH CIIOCTEPITAETHCS MaKCUMaJlbHA HIBUIKICTD
(dhepMeHTaTUBHOI peakilii, Ha3MBAEThCS ONTUMAIBHOIO 1 yacTimie JopiBHI0e 37-40°C.
[Ipy migBHILEHHI TeMIlepaTypy IIBUAKICTh OUIBIIOCTI (PEPMEHTATHUBHUX MPOIIECIB
MOYMHAE 3MEHIIYBAaTUCh. lle TMOSICHIOETHCS TEIJIOBOIO JIEHATYpAIli€l0 OLTKOBOi
MOJIEKYJIU (DEPMEHTY 1 BTPATOIO KaTaIITUYHOT aKTUBHOCTI.
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Xio pooomu. Y nBi npoOipku HanuBaroTh 0 1 mi 1% po3unHy kpoxmanio. B
OJIHY 3 HUX BHOCSTH 0,2 MJI 3BUYaiiHOI, a B APYry - MPOKHUM'STYEHOI CIMHU. BwmicT
MEPEMINITYIOTh, CTaBJIATh B TepMocTaT mipu Temneparypi 37°C na 10 xBunun. [Totim y
npoOipku BHOCATH MO 1 Kpamuil po3uuHy iomay. Y mpoOipii 3 HEpO3LIEIIICHUM
KpOXMaJIEM 3'IBJIIETHCS CUHE 3a0apBIEHHS.

PoGora 2.3. Bnuins pH cepenoBuina Ha akTUBHICTH (PepPMEHTIB

Ipunyun. BrumB pH Ha akTUBHICTH ()EPMEHTIB MOSACHIOETHCS THUM, 110 O1IKOBA
Mojekyaa (epMeHTy € aMbOTEepHHUM IOMIEICKTPOIITOM 1 HOro KaTaliTHYHA
aKTUBHICTh 3aJICKUTh BIJl CTyNeHs 10HI3aIli (QyHKIIOHAJbHUX TPYII, SIKI BXOJATHh B
HOT0 akTUBHUH 1IeHTp. 3MimeHHs pH Big onTUMyMy MOpyIIye 3B'SI30K MK O17TKOBOIO
4acTUHOIO (EpPMEHTIB Ta iX MPOCTETUYHUMHU TpyHaMu, IO TalbMye€ 3B'S30K
cyoctpaty 3 ¢pepmenToM. PoboTa mossrae y TOCTiPKeHH] aKTUBHOCTI amiia3u CJIMHU
MpH pi3HUX 3HaYeHHAX pH.

Xio pooomu. Y 3 npoHyMepoBaHi NpoOipku HamuBaOTh 1o 5 mi 0,5% po3uuny
Kpoxmainto Ta 1o 1 mia ¢ocdarnoro 6ydepa 3 BianosiAHUM 3HaUeHHsIM pH: B mepiry
-3 pH 5,6; B npyry - 3 pH 6,8; B TpeTto — 3 pH 8,1. ¥V koxkHy npoOipKy A0Jal0Th IO
I M1 cniuHU, EPEeMINTYIOTh 1 CTaBIATh B TepMocTaT mpu temmnepatypi 38°C. Uepes 20
XBWJIMH Y KOXKHY MPOOIPKY J0IUBAIOTH 1-2 Kparui Homy.

Pe3ynbTaTi 3anucytoTh y TaOIHITIO 1 pOOJISTH BUCHOBKH.

Ne pH cepenoBuia 3abapBiieHHS
poOIpoK
1 5,6 Cune
2 6,8 ’Koste
3 8,1 ®dioeroBe

3a pesynbpTaTamMu poOOTH BKa3yrOTh onTUMYM pH i aminasu CivHM.

PoGora 2.4. BniiuB npo3epuHy Ha ripoJii3 aneTHJIXOJIHY XOJIiHeCTepa3oro
(3.1.1.8)

Ilpunyun. T'anbmyBaHHS i1 epMEHTIB MoOXKe BiAOyBaTHCS B TOMY BHIIAJIKY,
SKIIO 3 aKTUBHUM LIEHTPOM (PEPMEHTY 3aMICTh CEU(PIYHOTO CyOCTpaTy 3B'I3y€ThCS
fioro cTpykTypHHii anasnor. Take siBUIlle HA3UBAE€TbCA KOHKYPEHTHUM TaJIbMyBaHHSIM.
[TpukamomM KOHKYpPEHTHOTO TaTbMyBaHHS MOKe OyTH BITUB MTPO3EPUHY HA TiAPOITI3
alETUIIXOJIIHY XOJiHecTepa3oro. XoJiiHecTepaza - (QepMeHT, 10 PO3UIEIUIIOE
alleTWIIXOJMIH (MeaiaTop MapacuMIIaTUYHOT HEPBOBOI CUCTEMHU) Ha XOJIIH 1 alleTaTHY
KACTIOTYy. YTBOPEHY alleTaTHy KHUCJIOTY MOXXHAa BHSIBUTH I1HAUKATOPOM -
OpOMTHMOJIOBUM CHHIM (y KHUCIOMY CEPEJOBHUIIl Ja€ >KOBTE 3a0apBJICHHS).
KoHkypeHTHe raibMyBaHHS (EPMEHTATUBHOIO TIAPOJI3y alUETUIIXOJIIHY MOKHA
BUKJIMKATH MIPO3EPUHOM, SIKUN € CTPYKTYPHUM aHAJIOTOM alleTHIIXOJIIHY.

Xio pooomu. Y 51Bi npoOIpKU HAIUBAIOTH MO 2,5 MJI CHPOBATKU KPOB1 1 1O 8
Kpareiab pOo34rHy OpOMTHUMOJIOBOrO CHHBOro. IIoTiM y mepinry npoOipKy 10Aar0Th 2
Kparii po3uuHy Mpo3epuHy. BMicT mpoOipok CTapaHHO MEPEMIIIyIOTh. Y KOXHY
npoOipKy JAO0JalTh MO &8 Kpameidb pPO3YHMHY AalleTWIXOJNIHY, HEpEeMINIyIOTh,
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BI/IMIYalOTh 3a0apBJeHHS B 000X MpoOipKax (BOHO MOBUHHO OyTH TEMHO-3€JieHE, B
o6ox mpobipkax oxaHakoBe). IloTiMm mpoOipKKM 3aNMIIarOTh TMPU KIMHATHIN
temriepatypi Ha 1 roguny. Ilix gac mociigy MOXHA CIIOCTEpIraTH, SIK MOCTYIOBO, B
MIpy HAaKONMHMYEHHS OITOBOi KICIOTH B PE3yJbTaTi TIAPOTI3Yy aleTHIXOIIHY
3a0apBIIEHHS CyMIillll B IpYTiil mpoOiplii MepexoAuTh Y 3€JIeHe, a OTIM Y JKOBTE, TOAI
SK T1IPOJI3 y mepIrii mpoOipill, ae OyB MPO3EpUH, MPAKTUYHO HE BiAOyBaeThCs 1
3a0apBJICHHS CyMIIlll HE 3MIHIOETHCSI.

PoGora 2.5. BnuiuB akTUBaTopiB Ta iHri0iTOpPiB Ha AKTHBHICTH aMiia3u
(3.2.1.1) canum

Ilpunyun. AxtuBaropom aminaszu € Hatpid xmopun (NaCl), iari6itopom —
kyrpym (II) cynedar (CuSO,). Jlito iux pe4oBHH Ha aKTHUBHICTh aM1Ia3u BUSIBIISIIOTh
3a CTYIEHEM T1ApOJIi3y KPOXMAITIO 1T BIUIMBOM (DEPMEHTIB Y iX MPUCYTHOCTI.

Xio pooomu: bepyts 3 npoOipku. Y mepiy HaJIUBAaKOTh | MIJI BOIHU, B IPYTYy —
Imin 1% po3uuny NaCl, B tpetto — 1 Ma 1% poszuuny CuSO4. B yci npobipku
nonarTh o 1 mi cnuau. Bmict mepemimytots 1 qonarTs 1mo 0,5 mu 1% po3duuny
KPOXMAJII0, MOTIM 3HOBY MEPEMIIIYIOTH 1 3JIMILAIOTh MPHU KIMHATHIN TeMneparypi Ha
5 xBunuH. Jlani B ycix nmpobipkax MpoBOASTH PEAKINIIO 3 HOIOM 1 CIIOCTEPIraloTh 3a
xapakTepoM 3abapsiieHHs. i G101 HAOYHOCTI 3a0apBIEHHS B KOXHY MPOOIpKY
JONMUBAIOTh MO 2-3 MJ Boau. Pesymbratu poOOTH 3aHOCATH B TaOMUINO 1 POONIATH
BHCHOBKH.

Bwmict poGipok [Tpobipku
1 2 3

Bona + - -
NaCl, 1% po3unn - + -
CuSOy, 1% po3unn - - +
Crnuna (aminasza) + + +
Kpoxmans, 1% po3uun + + +

3abapBIIeHHS MTICIs

JIOJABaHHS WOy
BucHoBKH

PobGora 2.6. KinbKicHe BU3HAaYeHHS aKTUBHOCTI O-amijasu (3.2.1.1) B ceui
3a MeToa0oM Boabremyra

Ilpunyun. Meroa KIUIBKICHOTO BH3HAQYEHHS AKTHBHOCTI aMija3d cedl 3a
MeTOo/IoM BosibremyTa mosisirae B TOMy, 1110 3HaXO/IATh HAWMEHIITNI BMICT (hepMEHTY,
KWW TOBHICTIO PO3MICIUIIOE BCIO KUIBKICTh JIOJJAHOTO KPOXMAJIIO, MOTIM POOJISTH
nepepo3paxyHok Ha 1 M cedi.

Xio pooomu. Y 10 npobGipox nHamuBaroTh mo 1 mi 0,85% po3uuHy HaTpiii
xyopuny. B nepury npobipky HanuBaroTh 1 MJI JOCTIIKyBaHOI ceul, IePEeMIITyIOTh,
IMi1 cymini epeHoCsaTh Y 2 mpoOipKy, 3 Apyroi mpoOipku 1 mut cyminn nmepeHocs Th
y 3-10 mpoOipky 1 T.A4. 3 AecsiToi mpoOipku 1 Ml cyMillll BHJIMBAIOTh. Y KOXKHY
npoOipky HanuBarTh 1o 2 Mia 0,1% po3dnHy Kpoxmaito, IEPEeMIlIyIOTh 1 CTaBIATh
Ha 30 XxBWIMH y TepMocTaT npu temrneparypi 38°C, micist 4oro A0JAI0Th y KOXKHY
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npoOipky mo 1 Kparai po3uuHy iony. BpaxoByrOTh pO3BEICHHS Ce€dli B OCTaHHIN
poOIpIIi 3 )KOBTUM 3a0apBIICHHSIM.

[Mpuknan po3paxyHKy: SIKIIO OCTaHHS MpoOipka, B SKiM 3'IBHIOCH >KOBTE
3a0apBJIEHHS, - TPETs, TO PO3BEICHHs cedl B Hiil AopiBHIOE 1:8. 1M Hepo3BeneHOl
cedl MOXe pO3LIENUTH B 8 pa3 OUTbIITy KUIBKICTh KpoxMaito, To0to A =2 x 8 = 16,
ne 2 - kubkictb 0,1% po3uuHy KpOXMalslio B MJI, IO BUKOPUCTOBYETHCS B JOCIIII.
AMina3Ha aKTUBHICTH c€4l B HOPMi KOJIUBAETHCA Bl 16 10 64 OUHUII.

PoG6ora 2.7. KoHKypeHTHe TrajJibMyBaHHSI MAJIOHOBOI0  KHCJIOTOIO

cykuuHaraeriagporenasu (1.3.99.1) m'sa3iB

Ilpunyun. YV 1puCyTHOCTI MaJIOHOBOT KHUCIOTH 3HUXKYETbCS AaKTUBHICTD
(bepMEeHTY CyKLIMHATAET1IPOTreHa3H.

Xio po6omu. Y Tpu npoOIpKH BHOCSTH 10 2-3 MJT M'S3€BOT KaIlIUIli 1 JO/IAI0Th: y
nepuy - 0,4 M Boau, B apyry - 0,2 ma 1% po3urHy MasioHOBOi Kuciaot Tta 0,2 mi
Boau, B TpeTio - 0,4 ma 1% po3unHy ManoHoBOi kuciaotu. B yci Tpu mpobipku
nonarTh 1o Imn 1% po3uuny siHTapHOI KHMCIOTH, 1o 2-3 kparmii 1% po3uunHy
METUJIEHOBOIO CHHBOTO 1 MICNIsS NepeMillyBaHHS - mo 3-4 Kparwil Ba3ealHOBOIO
Mmacna. [IpoGipku ctaBisaTe y Tepmoctar npu Temneparypi 38°C. Uepes 5-10 xBunuH
npoOIpKH BUIMAIOTh 1 CIIOCTEPIratoTh 3MiHY 3a0apBiieHHsS. Pe3ynbraTtu 3aHOCATH Y
TaOJIHINO, POOJISTH BUCHOBKH.

Bwmict npo6Gipok [Tpobipku
2

W

_|_

M's13eBa Kanmmsa

Bona

MasnonoBa kuciota, 1% po3unn

SAnTapHa kucnora, 1% po3unn

MetwuneHnoBa cuHb, 1% po3unH
3MiHa 3a0apBIICHHS

BucHoBkH

o+ =
++ 4+ + +
+ + +

PoGora 2.8. BusHavyeHHs1 akTUBHOCTI O-amisia3u (3.2.1.1.) B cupoBaTui KpoBi
Ta ceui 3a meTtoaoM Kapasesi

Ilpunyun. O-aminaza po3MIEIUIIOE KPOXMajb 3 YTBOPEHHSM IMPOIYKTIB, IO HE
JAI0Th KOJBOPOBOI peakili 3 KWogom. Meron mnoisArae B KOJIOPUMETPUUYHOMY
BU3HAYCHHI 3QJIMIIKY HEPO3IIEIIIEHOTO KPOXMAJIO 32 CTyIIEHEM IHTEHCUBHOCTI HOTO
peakilii 3 1o10M.

Xio pooomu. Y nBi konobu emkicTio 50 M (IOCHIAHY 1 KOHTPOJIbHY) BHOCSTh 110
2 MJa po3uMHy Kpoxmamio. JlocmiaHy mpoOy HarpiBatroTh npu 37°C Ha mpotssi 5
XBWJIMH, ITICJIS 9Oro B Hel monuBaroTh 0,1 M1 cupoBaTKu KpoBi a00 mpodiIbTpOBaHOT
cedi. BMiCT k0y1i0u mepeMilyroTh 1 CTaBIATh y TepMocTar Ha 7,5 xBuiauH nipu 37°C.
[licns HarpiBaHHSI JOCTIIHOI KOJIOU B OOWJBI KOJIOM AOJAIOTH MO 5 MJI poOOUYOTo
po3uuny ioay. O0'eM peakTuBiB y K0i0ax JOBOJATH ITUCTUILOBAHOIO BOJOI0 A0 50
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MJI 1 HETallHO BU3HAYAIOTh EKCTHHKIIIO PO3YMHIB Ha (POTOETEKTPOKOIOPUMETPI MpHU
4epBOHOMY CBITIIOD1MBTP1 (HoBkuHA XBWIL — 630 - 690HM) B KIOBETI TOBIIMHOIO
mapy 1cM (KOHTpOJIb - AUCTUIILOBAHA BOJA).

Po3paxynok: aKkTHBHICTh O-aMila3d  BUPaXalOTh B MI'  KPOXMAJIO,
rigposizoBaHoro 1 M OiosoriuyHoi piauHU 3a 1 romuHy iHKyOamii mpu 37°C.
Po3paxyHok mpoBoAsTh 32 HopmMyIioro:

E:-E, E:-E;

A= ——— e2e¢8e¢ 10 K=

E; E,
E| - eKCTUHKIIIS KOHTPOJIHOI MPOOH;
E, - ekcTuHKINISA 1OCTIAHOT TPOOH;
2 - KUTBKICTh MT' KPOXMAJTI0, BBEACHOTO B JOCIIHY 1 KOHTPOJIBHY MPOOH;
8 - KoedilieHT nepepaxyHKy Ha 1 roauHy iHKyOaIii;
10 - koedimieHT nmepepaxyHKy Ha 1My 610J0TIYHOT PIAVHH;
K - xoediiieHT po3BeneHHs 610J0T1UHOI PIIUHU.

160 « K, ne

Cxnan npobu
[TpoGipka KinbkicTh KinpkicTh KinpkicTh po6oyoro | ExcTunkuis
cyocTparty, CHUPOBATKH, PO3YMHY HOMY, MIT
MII MII
1 2,0 - 5,0
2 2,0 0,1 5,0
Pospaxynok
Ta
BHCHOBKU

HopmainbHi MOKa3HUKM aKTUBHOCTI (pEpPMEHTY: CHUpOBaTKa KpoBi - 12-32 wr,
ceua — 20 — 160 mr, nyoneHanbHU BMICT — 6 — 16 MI KpOXMaJTtO, T1JIPOJI130BAHOTO
1 mn OGiomoriuHoi pimuuu 3a 1 rox. imkyOarii npu 37°C. PesynpraTé mocmimy
3aHOCATH Yy TaOJIULIO.

YabTpaMikpoBapiaHT

Xig BHU3HAYEHHS JOCHIAHOI Ta KOHTPOJIBHOI MpoO TOW ke, MmO 1 IpH
MIKpOBAapIiaHTi, ajge 00'eM ycCIX pEaKkTHBIB 1 JOCHIIHKYBAHOI O10JIOTTYHOI PIOUHU
3MEHINYIOTh y 5 pa3iB. BusnadeHHss mpoBomare y mpobOipkax o0'emom 10 wmur
AKTHUBHICTh O-aMUJJa3¥ BHUPAXKAIOTh Yy MI' KPOXMAaJI, TiApojizoBaHoro 1 wmui
OilomoriuHoi pimuHu 3a | roauHy iHKyOamii mpu 37°C. AKTHUBHICTH O-aminasu
pPO3paxoBYIOTh 3a (POPMYJIOKO:

E:- E;
A= — e2¢8e10eK=
E, E,

E| - eKCTUHKIIIS KOHTPOJIBHOI TPOOH;

E, - ekcTuHKINISA 10CTIAHOT TTPOOH;

2 - KUIBKICTh MI' KDOXMAJTI0, BBEICHOTO B AOCIIHY 1 KOHTPOJIBbHY MPOOH;

8 - KoedilleHT mepepaxyHKy Ha 1 rof. iHKyOarrii;

10 - xoediieHT nepepaxyHKy Ha 1M O10J0T1YHOT PIAVHMY;

Ei - E;

160« K, ne
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K - koedimienT po3BeaeHHs 610JI0TTYHOT PITUHU.

Pob6oTa 2.9. Binkpurrs aii pepmenty nencuny (3.4.4.1)

Ilpunyun. IlpoTeoniTUYHY aKTUBHICTh METICUHY MOXHA CIIOCTEPIraTu, JOJaBIIH
0 WOro TMiJKUCJICHOTO PpO3YMHY HEBENIHKY KUIbKICTh (iOpuny. DiOpuH,
HEPO3UYMHHUHN Yy BOJII, MiJ JI€I0 MENCUHY T1APOTI3YEThCS A0 PO3YMHEHUX MENTH/IIB,
IO MiITBEPIKYETHCS O1yPETOBOIO PEAKITITO.

Xio pooomu. Y tpu npoOipku HanmuBaroTh 1mo 1 mu 0,2% po3uuHy METNCUHY B
0,2% po3uuHI XJOpUIHOI KUCIOTH. B nipyry npobipky nonawots 10% po3uuH HaTpii
KapOoHaTy /10 JY>KHOI peakilii cepe/oBUIlla Ha JJaKMYC, a BMICT TPEThOi MPOoOipKU
KUM'SATATh 1-2 XBWIMHHM, TIOTIM OXOJOJXYIOTh. Y KOXHY MpoOIipKy [I0Jar0Th
MaJeHbKHI MIMAaTO4YOK (GIOpUHY (BETMYMHOIO 3 MPOCSHE 3€pHATKO), MNPOOIpKU
CTaBJIAThH y TepMocTat Ha 30 xBwimH npu Temiepatypi 38°-40°C.

[Ticyist iboro BiA3HAYAKOTH 3MIHH, K1 IPOUILIN 3 (GiOpUHOM (HOT0 PO3UMHEHHS).
[ToTiM MpPOBOJATH 3 BMICTOM KOXKHOI MPOOIpKH OlypeToOBY peakilito (IuB.poOOTY
1.9.), monepeaHbO MTYKUBIITH BMICT TiepIioi mpoOipku. Big3HadaroTh pe3ybTaTH.

PoGora 2.10. Bigkpurrs aii pepmenty qainasm (3.1.1.3)

Ilpunyun. Jlinazy MoXHa BUSBHUTH, TOJABIIM PO3YUH (EPMEHTY JO0 MOJIOKA,
MiUTy>KEHOTO PO3UYMHOM HATpiii KapOoHATy [0 Odi0-pOKEBOTO0 KOJIBOPY IO
dbenondraneiny. B mpucyTHoOCTI Jinmasu MNPOXOAUTH TIAPOJITHYHE PO3IICTUICHHS
KUPY MOJIOKA Ha TJIIUEPUH Ta XKUPHI KUCIOTHU, PEaKI(is CEpelIOBUILIA 3CYBAETHCA Y
KHCITy CTOPOHY, 1 pOXKeBe 3a0apBIICHHS 3HUKAE.

Xio pooomu. Y nBi npoOipku HaiuBaroTh mo 10 kpamenb MoJjioka. Y Tepiry
npoOIpKy T0Aa0Th 5 Kparelib BUTSDKKHA 3 MiAIUIYHKOBOI 3ai03u abo 3% po3uuH
NMaHKpeaTuHy, M0 MICTUTH Jina3y. B apyry mpoOipKy I0Aar0Th TaKy * KUIbKICTh
BoAM. B oOuaBi nmpobipku BHOCATH 1O ojHIN Kparuti 1% po3uuny ¢enondraneiny i
kparsiMu 1% po3unH HaTpiii kapOOHATY 10 MOSIBU OJI1I0-pOKEBOTO 3a0apBICHHS
(He MokHA MOOABIATH HAIJIUIIOK PO3UYMHY HATpii kapOoHaty). [Ipobipku cTaBiIsAThH
y tepmoctar npu temneparypi 38°C nHa 30 xBuiauH. Crnoctepirarotb 3MiHY
3a0apBIICHHS.

Po6oTa 2.11. KinbKicHe BU3HAYEHHSI AKTUBHOCTI MEeNTUAA3 MAHKPEATHHY

Ilpunyun. Metoa rpyHTY€ETbCSI Ha 3aTHOCTI TENTH/Ia3 T1APOIi3yBaTH MENTHIHI
3B’SI3KH, 110 TPU3BOJIUTH J0 3POCTAHHS KITBKOCTI BUIBHUX aMiHO- Ta KapOOKCUIbHUX
rpy1.

[Ticns GmokyBaHHS amiHOTPYN (OpMaiHOM KapOOKCHUIIbHI TPYIH IiIBUIIYIOTh
KHUCIJIOTHICTh CEpEIOBUIIA, IPUPICT SKOTO0 BU3HAYAIOTh LUISIXOM TUTPYBaHHS JIyTOM
3a METOJIOM 3epeHCeHa B MPUCYTHOCTI iHANKATOpa peHondraneiny.

Xio pooomu. Y 51Bi npoOipku A01a0Th 0 SMil 6% po3unHy Ka3eiHy 1 Mo 2MJ
dbocharHoro 6ydepa 3 pH 7,6. B ogny 3 npobipok gomaroTh 0,5r maHKpeaTwHy,
CTapaHHO NEPEMIIIYIOTh 1 CTaBIATh B TepMmocTaT npu Temmeparypi 37° C pazom 3
KOHTPOJIBHOIO MPOOIPKOIO.
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Yepes 30 XB. mpoOipku BUIMAIOTH 3 OaHi, 0XOIOMKYIOTh. IX BMIiCT epenuBaroTh
y KoJIOOYKM Jijisi TUTpyBaHHs. [lomaroTe y kokHy 1o 2-3 kparmii deHoadTaneiny i
Ty KyioTe 3 minetkun 0,2M  po3urHOM HATpii TIAPOKCHUIY A0 YTBOPECHHS
cimabkoposkeBoro 3abapsnenus (pH §,3).

3a takoi pH KiIbKICTh aMIHOTPYIT y PO3UHHI JOPIBHIOE KITBKOCTI KapOOKCUIBHHUX
rpym. [axi B oOunBi KojdOoOYKH 107ar0Th 1Mo 5 M dopmonoBoi cymimi (pH 8,3).
®dopManiH 3B’sA3y€ aMIHOTPYINH, a KapOOKCWJIbHI TpyNH 3CyBalOTh 3HaueHHs pH
PO3UMHY 10 KUCIUX 3HAYEHb.

Po3uun 3He6apBatoeThesi. OOuABI Mpodu TUTPYIOTH 3 OtopeTku 0,02M po3unHoM
HATPIIO TIAPOKCUAY JI0 YTBOPEHHS cliabkopokeBoro 3abapeinenHs (pH 8,3) i
J0/Ial0Th 1e AekiuIbka kpamneiab 0,02M po3unHy HaTpiil TiApOKCUAY A0 YTBOPEHHS
sACKpaBo-4epBoHOTO Kobopy (pH 9.1.).

Po3paxynok. BupaxoByloTh Pi3HUIIIO MK JAHUMHU TUTPYBAHHS JTOCIIIKYBaHOTO
1 KOHTPOJIBHOT'O PO3YMHIB. AKTUBHICTh MENTHAA3 BUPAKAIOTH B YMOBHUX OJUHUIISX.
Onmna ymoBHa oaumHHI Biamosimae 1 mim 0,02M po3unHYy HATpii TiAPOKCHIY,
BUKOPHUCTAHOT'O HA TUTPYBAHHS JOCIIIIHOI TPOOH.

Kuiniko-miarHOCTHYHe 3HA4YeHHSI BH3HAYEeHHS AaKTHUBHOCTI (pepMeHTiB.
Awminaza /3.2.1.1./ rigponizye KpoxMaib 1 IeKCTpUHH. B opranizMmi BoHa NepeBaxHO
CUHTE3YETHCS B CJIMHHUX 1 MIAILTYHKOBIN 3aJ103aX, X0 ii aKTUBHICTb PEECTPYETHCA 1
B [E€UIHI[l, HUPKaX, KUIIKAX, JErCHSX.

[TinBuIIeHHS] aKTUBHOCTI aMiJIa3u CIIOCTEPIraloTh MPHU MaHKPEATUTI, IEPUTOHITI,
TpOoMOO31 CyIWH, PO3PUBI MaTKOBOI TpyOM TMpuM T[03aMaTKOBIA BariTHOCTI,
ckopoueHH1 cdinkrepa OJii, BHACTIJOK BBEJACHHS B OpraHi3M MoOp(diHy, KOJEiHYy,
AKTT Ta xopTusoiy.

[liBuIIEHHS] aKTUBHOCTI aMiJIa3u CIIMHHHUX 3aJI03 CIIOCTEPIratoTh MPU HUPKOBIH
HEJIOCTAaTHOCTI, CTOMATHTI, HEBPAJTii JIMIEBOIO HEPBAa, MAPKIHCOHI3MI. 3HUKEHHS
aKTUBHOCTI amija3d CIOCTEPIraloTh MPU TMCUXIYHUX 3aXBOPIOBAHHAX, Kl
CYTIPOBOJIKYIOThCS 30y IKEHHAM a00 Aenpeci€ro, NpU aHAIMIHUX MOPYIIEHHSX.

[lentunasu - 1e rpyna TiApOTITHYHNX (GEPMEHTIB, K1 PO3IIEIUTIOIOTH OUTKH 10
aMIHOKHCJIOT. B opranizmi nentuaa3u JIOKaTi30BaHI sIK B OKPEMHUX KIITHHAX, TaK 1
CEKPETYIOThCS CEK30KPUHHUMHU 3aji03aMUd B TpaBHHM TpakT. HaitOunpm akTuBHI
NEeNTUIA31 MiANUTYHKOBOT 371034 TPUIICKH, XIMOTPUIICHH, KapOOKCHUIIENTHAA3a.

Y HOpMI aKTHBHICTh TENTHIA3 CHpPOBaTKM KpoBi craHoBUTH 0,2-1,7
MKMOJIb/MJI/TO/I. 301IBIICHHS] BMICTY MENTHAAa3 Y CUPOBATII KPOBI Ta 3pOCTaHHS iX
aKTUBHOCTI CIOCTEPIraroTh, MEPII 3a BCE, 1]l Yac po3May OKPEMHUX JUISHOK OPraHiB
1 TkaHuH. lle cTocyeTbes, y mepiry uepry, TOCTpOro MaHKPEaTUTy, BUPa3KOBOT
XBOpOOM, OOIIMPHUX OIMIKIB, roctporo renatuty. I[lpm mUX 3aXBOPHOBAHHSIX
aKTUBHICTh TENTHA3 Y CHUPOBATIII KPOBI MOKE 30UIBIIYBATUCh Y NECSITKH 1 COTHI
pa3iB. 3HMKEHHSI aKTUBHOCTI NENTUAA3 MOKHA CIIOCTEPIraTu Npu eM@izeMi JIereHis,
IIUPO31 TIEYIHKH.

PoGora 2.12. SkicHi peakuii Ha BiTAMiHU
2.12.1.Peakuia Ha BiTaMiH A
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B mpo0Oipky BHOCSTH 2 Kparuti po3ddHy BiTamiHy A Ta JOJIMBAIOTH 2 Kparuii
KOHIIEHTPOBAHOI CyNIb()aTHOI KHMCIOTH. 3 SBISETbCA (hioneToBe 3a0apBIICHHS, IO
NepPexXouTh B Oype.

2.12.2.Peaknis Ha BiTaMiH B,

o 3 kpamnens 5% po3unHy BiTaminy B, (Tiaminy) nonusatote 10 xpanens 10%
pPO34YMHY HaTpii TiApokcuay Ta 2 kpamii 5% posunny kamiit rexcarmano(Ill)depary.
3 ABISCTHCS JKOBTE 3a0apBICHHS B PE3yJIbTaTi OKUCIEHHS TiaMiHy B TIOXPOM, SKE
IpHU ONIPOMIHIOBaHHI yIbTpadioaeTOBUMHU MPOMEHIMHU JJA€ CUHIO (DIIyOPECICHITIIO.

2.12.3. Peaxkuis Ha BiTaMiH B,

Ilpunyun. Peaxkuis 3acHOBaHa Ha BIACTUBOCTI BiTamMiHy B» JIETKO
BiJIHOBJIOBaTHCS. Po3umH BiTaminy B, 110 BojoJi€ »OBTUM 3a0apBIEHHSM, MpU
BIJIHOBJIEHHI Ha0yBa€ CIIOYaTKy pOKEBOIO KOJbOPY 3a PAXyHOK YTBOPEHHS
poaodaBiHy, a MOTIM 3HE0APBIIOETHCA.

Xio pooomu. B npobipky HanuBawoTh 10 Kpanenb po3unHy BiTaMiHy B,, moTim
JONUBAIOTh 5 Kpareidb KOHIEHTPOBAHOT XJIOPUIHOT KHCIOTH 1 OMYyCKAaIOTh 3€PHUHY
MeTasieBoro HMHKY. [lounHaeThCs yTBOpEHHS MyXHpLIB BOAHIO. PignHa mocTynoBo
POJKEBIE, a MOTIM 3HEOAPBIIIOETHCS.

2.12.4. Peaxkuis Ha BiTaMiH Bg
Ipunyun. Bitamin Bs 3 dpepym(Ill)xmopugom yTBOprO€ crosiyky Tuiy hepym
dbeHomATy, sSika 3a0apBiieHa B YEPBOHUHN KOJIIP.
Xio pooomu. Jlo 5 kpanens 1% po3unny Bitaminy Be qonuBarots 1 kparutio 1%
po3uuny Gepym(Ill)xnopuny. 3’sBiseTbes yepBoHE 3a0apBICHHS.

2.12.5. Peakuis Ha Bitamin PP

B npo6ipky BHOCATH 8 kpamenb po3uuHy Bitaminy PP, nonuBaroTs 2 kparuii 5%
po3unny kpuctaiorigpary kynpyM(ll) cymsdaty(CuSO,*5H,O)i HarpiBatoTh Ha
KUII 191l BOAsHIM OaHi. 3’ ABISIETbCS CHHIM 0ca MiTHOI COJli HIKOTHHOBOT KHCIIOTH.

2.12.6. Peaxkuist Ha Bitamin C (acKOpPOIHOBY KHCJIOTY)

Ilpunyun. Acxop6iHOBa KHUCIOTA B JIY>KHOMY CEPEJIOBUIII MOXE BiHOBIIOBATH
kamii rekcaniano(Ill)pepary(uepBony kpo’siHy cimb-iK5[Fe(CN)s] ) nmo xamiit
rekcarriano(Il)pepary (>xkoBTO1 KpoB’sHOi com - KiFe(CN)s ); ocranHiii MoxxHa
BiIKpUTH, nonatroun poszuuH ¢epym (III) xmopumy. B xucinomy cepemoBuiii
YTBOPIOETHCS OEpIIiHChKA OJIAKUTh, sIKa BUMA/IA€ Y BUTJISAII TEMHO-CUHBOTO OCay.

4FeCl; + 3K,[Fe(CN)] —P Fe[Fe(CN)d; + 12KCI

bepninceka
OJIaKUTh

Xio pooomu. Jlo 5 xpanens 1% po3zuuny Bitaminy C nmpuOaBisitoTs 1 Kparuiro
10% po3uuHy HaTpid TiApokcuay 1 1  kpammwo 5%  po3uumHy  Kamid
rexcamiano(Ill)pepary, nepemimyrots 1 nponuBatoth 3 kpamt 10% po3uuHy
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XJIOpuAHOI Kuciotu, 1 1 kparmto 1% pozunny depym (I1I) xmopuny. Bunagae ocan
OepIIiHCHKOT OJIaKHUTI.
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Po6oTa 2.12.7. Hoana npo6a Ha ackopOiHOBY KHCIOTY
Ilpunyun. AckxopOiHOBa KHCIOTa BIJHOBIIOE MOJEKYJIApHUN HOA 10
06e30apBHOI 10IBOTHEBOI KUCTIOTH.

Xio pooomu. B nBi npoOipku HaauBawOTh 1Mo 10 kpamenb AUCTUILOBAHOI BOJM,
nonaroTh mo 1-2 xparmmi 0,1% po3uuHy ¥omy B kamiit Womauai. B mepiry mpobipky
nonaroTh 10 Kpamenb €KCTpakTy 3 IIMIIIWHU, B JAPYrYy TakKy > KUIbKICTb
JTUCTUIIHLOBAHOT BoaM. B mepiiii mpobipini po3unH WOy 3HEOAPBIIOETHCS.

PoGora 2.12.8. BusiBiienns Biraminy E peakuiero 3 ¢pepym (1) xsiopugom

Ilpunyun. CrouproBuili po3yuH anb(a-TOKOPEPOTy OKUCHIOETHCS (depym
XJIOPUJOM JI0 TOKO(EPUIXIHOHY YEPBOHOTO KOJIbOPY.

Xio pooomu. B cyxy npoOipky BiuBawTh 4-5 kpaneiab 0,1% po3uuny
Tokogepoiy, aomawtb 0,5 mn 1% po3uuHy ¢epym Xopuay, NEPEMINIYIOTb,
HarpiBaroTh JI0 MOSIBU YEPBOHOT'O KOJIBOPY.

Pob6oTa 2.12.9. BusiBiiennsi Butaminy K peakuiero 3 aniziinom
Ipunyun. CiupToBUid po3uuH 2-MeTHI- 1,4-HaTOXIHOHY 32 HAIBHOCT1 aHIJIIHY
3a0apBIIOETHCS B UYEPBOHUM KOJIp, IO 3YMOBJIEHO YTBOPEHHSM 2-METHII-3-
dbeninamino-1,4-HadTOX1HOHY .
Xio po6omu. B npoOipky HanuBaroTh 16 kpanenb 0,05% cnupToBOro po3uuHy
Bikacony 1 pgonaroTh 2 kpamm 0,05% po3uumHy aHUTiHY, CTpYIIyIOTh. PiguHa
3a0apBIIIOETHCS B YEPBOHUHN KOIIP.

Po6ora 2.13. KifibKicHe BU3HAYEHHSA ACKOPOIHOBOI KMCJIOTH

Ilpunyun. Metoj KUIbKICHOTO BU3HAY€HHS aCKOPOIHOBOI KHUCIOTH 3aCHOBAHMI
Ha 11 3aTHOCTI OKUCITIOBATHUCS B JIETIAPOACKOPOIHOBY KUCIIOTY 1 BITHOBIIOBATH 2,0-
nixiaopdenoninaodeHo, SKUH MPU BIIHOBJICHHI 3a0apBIIOETHCS.

2.13.1. Bu3sHaueHHsi aCKOPOIHOBOI KMCJIOTH B cedi

Xio pooomu. B xon6ouky Hamuparoth 10 mi ceui, 10mim Bogu 1 16 kpamnenb
KOHLIEHTPOBaHOi1 aneTrarHoi kuciaotu. Tutpyrots 0,001M po3zunHoM iHAMKATOPY 2,6-
nixyuopheHoniHA0PEeHo0y 10 POKEBOro 3a0apBIICHHS, sIKE HE 3HUKae Ha mpoTssi 30
CEKYyH]I.

[IpoBOasATH pO3paxyHOK ackOpOIHOBOI KHCJIOTH B JI00OBIM cedi, Oepydd 10
yBard, mo 1 ma 0,001M po3uuny iHgukatopy Bianosigae 0,088 mr ackopOiHOBOI
KHUCIIOTH.

2.13.2. Bu3sHaueHHsI aCKOPOIHOBOI KMCJIOTH B MOJIOL
Xio pooomu. B konObO4Ky HaIMBAKOThL 5 MJI PO3BEJACHOTO B 3 pa3ud MOJIOKA,
noaaroTh 16 kpamenb 2% po3unHy XJjopuaHoi kuciotd 1 10 ma Boau. Bwmict
tutpytoth 0,001M  po3unHoM iHgUKaTOpy 2,6-mixiopdeHoninaodeHony 1o
pokeBoro 3abapmiieHHS. Po3paxyHok ackopOiHoBoi kuciotu (X) OpoBOASITH 3a
bopmyIioro:

B ¢ 30,088+ 100
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X= mr % , e
5

B —006’em 1HIUKATOPY B MJI, IO TIIIIOB HA TUTPYBAHHS ;

3 - pO3BEICHHA MOJIOKA;

0,088 - TuTp iHAMKATOPY 2,6-AUXITIOPPEHONIHA0DEHOTY;

100 - nepepaxynok Ha 100mi1 MOJIOKA;

5 - 00’eM MOJIOKa B MJI, B35iTa JIJIsE TUTPYBaHHS.

B HOpMIi n000OBE BUIIIEHHS] aCKOPOIHOBOI KUCIIOTH 13 cedero 20-30mr.
KonmenTpaitist ackopOiHOBOI KHCIIOTH B MOJIOII KOpoBH 011t 1mMr%.

Kuainiko-giarHocTuuHe 3HAYEHHSA

[Ipn nesxux 3aXBOPIOBAHHSAX OpraHiB TPaBHOI CUCTEMHU (BHUpPa3KoBa XBOpoOa,
racTpUT, EHTEPUT, XOJEUUCTUT TOIIO) MOPYIIYETHCS BCMOKTYBAaHHS BITaMiHIB 4epe3
CTIHKY KHMIIIOK y KPOB 1 IOCUJIIOETHCS MPOLIEC PO3MATy BITAMIHIB Y TPABHOMY TPAaKTI.
BHaciiIok [bOro MOXyTh BUHUKHYTH T1IOBITAMIHO3HM, TOOTO HEIOCTAaTHS BITaMIHHA
3a0€3I1eUeHICTh OPTaHi3MY.

Jist ouinku C-BITaMiHHOI 3a0€3ME€YEHOCTI OpPTraHi3My B KJIIHIYHIN MpaKTHII
BHU3HAYarOTh BMICT BiTaMiHy C y KpoBi Ta cedi. B HOpMi B KpOBi AOPOCIIOi JTIOUHU
BMicT BiTaminy C ctaHoBUTh 39,7 — 113,6 MKkMonb/n1. Y 310pOBOi JTIOIMHU 32 100y 13
cedero BuBoauTHCS 20 — 30 mr a6o 113,55 — 170,33 mxmoub BiTaminy C.

Asitamino3 C npu3BOAUTH 10 BAHUKHECHHS TAKOTO 3aXBOPIOBAHHS , K I[UHTa,
[0 CYIPOBOKYETHCS I1aHO30M T'y0, HITTIB, KPOBOTOYHMBICTIO SICEH, ONITICTIO 1
CYXICTIO MIKIPH, TOYKOBUMHU TIIIMIKIPHUMHU KPOBOBWJIMBAMH, PO3TOMJTYBaHHSAM 1
BUIIAJIAHHSIM 3y0iB, 60J7eM y Cyrii00ax, MOBUIbHUM 3arO€HHSIM paH.

PoGora 2.13.3 BusnavenHss Bitaminy C B Xap4oBHX HNPOXYKTaX
(mmnmuHi).

Xio pooomu. 3BaxyroTh | r munmuHUA. HaBakky cTrapaHHO NOJAPIOHIOIOTH
HOXKHULAMHU 1 pO3TUPAIOTH Y (hapdopoBiii CTYIMII 3 KBapLUEeBUM MickoM. J[o po3TepToi
Macu J10AarTh 9 M 2% po3uuHy xjopuaHoi kuciaotu. BigcrororoTs 10 xB. Bwmict
NEepeMILYIOTh JIEKUIbKa pa3iB 1 QUIbTPYIOTh. 11 KUIBKICHOTO BHU3HAYEHHS O€pyTh
3MJI BUTSDKKH, MOMIIIAIOTH 11 B KOHIYHY K0JIOY 1 TUTpytoTh 0,001M po3uunom 2,6-
TUXJIOpPEHOMHAO(PEHOTY A0 MOSBU POXKEBOr0 3a0ApBICHHS, SIKE HE 3HHMKAE Ha
npoTs3i 30 cekyH .

Po3paxynok. Kibkicts BiTaminy C (y BiJICOTKaX) po3paxoByIOTh 3a (HOPMYIIOH0:
ae (0,088 10+ 100

X:

N (5
3¢ 1
a— 00’eM 1IHIUKATOPY, 1110 MIIIIOB HA TUTPYBAHHS, MJI;
0,088 - kiJIbKICTh aCKOPO1HOBOT KUCIOTH, BiANoBigHa 1M1 0,001 M po3unny
HaTpieBOI codi 2,6-auxnopdenonyinagopeHony, T;
10 - 06’eM diabTpaTy, MII ;
100 - xoedimieHT A7 MepepaxyHKy BiICOTKH;
3 — 00" €M BUTSKKH IJIs1 TUTPYBAHHS, MII ;
1 - HaBakKa Xap4yOBOTO MPOIYKTY, T.
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PoGora 2.14. KinbkicHe BU3Ha4YeHHsI pyTUHY (BiTaminy P) B uai

Ipunyun. Bu3HayeHHs1 OCHOBAaHE Ha 3/IATHOCTI PYTUHY OKHCIIOBATHCS Kaii
nepMaHraHaToMm. B posi iHIMKaTOpy 3aCTOCOBYETHCS 1HAUTOKAPMIH, SIKMI BCTYIIa€ B
peakiiro 3 Kajlii TMEepMaHraHaToM IICIsg TOTO, SIK OKHCIIOEThCS BECh PYTHH.
ExcriepuMeHTaIbHO BCTAHOBJIEHO, IO IMJ pO3YMHY Kajill TepMaHTaHary
(C,=0,05mo11b/11) OKHCITIOE 3,2 MKT PYTHHY.

Xio pooomu. Jlo 0,1 r yaro pomuBaroTh SOMJ rapsiuoi BOAM 1 MPOBOASTH
eKCTpakKiiito 5 xB.; 10 M1 eKCTPaKTy Yaro BIAMIPIOIOTH B KOJIOOUKY, 10JUBatOTh 10 Mt
TUCTUIbOBAaHOI Boau 1 10 Kpamenp 1HAMKATOpPY I1HJIWTOKapMIHY, THUTPYIOTh
pozunHoMm kaniii mepmanranatoMm (C,=0.05 Momnb/a) 10 MOSIBU CTIMKOTO >KOBTOTO
3abapBiieHHs. Po3paxyHOK mpoBOISITE 32 POPMYJIOLO:

3,2« A«50100
X= ,Mr %, ne

10 0,1« 100

3,2 — Maca pyTHHY B MKT, siKa BiAnoBigae 1mi po3unHy kamiit nepmanranary(C,
=0,05 moub/7);
A - 00’eM po3unny kaniit nepmanranary(C,= 0,05 mMoJb/11), 110 MIIOB Ha
TUTPYBaHHS;
50 — 3aranpHHUI 00’ €M BUTSKKHU, MII;
100 - nepepaxynok Ha 100 r yaro;
10 - 00’eM eKCTpakKTy, 110 B3SITHI I TATPYBAHHS, MJI,
0,1 — maca pe4oBUHHU B T , 10 B3sITa JAJIsI aHATI3Y;
1000- nepepaxyHOK B MT.
B nHopwmi B yai mictuthes 30-50 mr% pyTuny.

PoGora 2.15 BuszHaueHHs criiikocTi Bitaminy C npu HarpiBaHHi B pi3HHX
yMoOBax

Ilpunyun. Bitamia C jerko pyWHyeTbcsl Tipu HarpiBaHHi. J[Jis BUSICHEHHS
YMOB, IO CIHPHUAIOTH a00 TaabMyIOTh OKHCJIEHHS (pyHHYBaHHS), CIIOCTEPIraloTh
pe3yabTaTH Jii BUCOKOI Temmneparypu Ha BiTaMiH C B MPUCYTHOCTI PI3HUX PEUOBHH.

Xio pooomu. B Tpu K0JI00UKHM BIAMIPSAIOTH 110 5 MJI HACTOK HIMIIIMHU (200
mo 10 ma Hactor xBoi). [loTiM 10MMBaOTE B mepiry Koja0ouky 5 Mi 1M po3unHy
HCI, B npyry - 10 kpanens 3% H,0,,B tpetio - 0,5 M 10% po3uuny CuSO, . Bei
KOJIOOYKHY KHII'SITATh HAa €NEKTPUYHIN TUIUTII HA TIpoT:a3l 2 XB. Ilicias oxomomkeHHs
B Iepuly, Ipyry 1 Tpetio Kojaoouku aonauBaioTh mo 5 mu 1M HCI 1 o 20 xpanensb
KpOXMaJII0 B KOXHY TmpoOy. TurpyioTe KoXXHY 1poOy poO3UYMHOM WOy 3
Cu=0,01momp 10 cTitfikoro Ha npoTs3i 30 ceKyH 1 CHHBOTO, 400 OypPOro KOJabopy.

[TopiBHIOIOTH IM(GPU TUTPYBAHHS MICIS HArpiBaHHS B PI3HUX YMOBax 3
BUXITHUMU LU(PpaMu TUTPYBAHHS HACTOI MIMMIIMHKU a00 XBOi. POONISTH BUCHOBKH,
npu skux ymoBax BitamiH C 30epiraeTbcs B HalOuUIbmomMy ctymeHi. OTpumani
pe3yabTaTH 3aMUCYIOTh B MPOTOKOJI Y BUTJISA/(I HACTYTHOT TaOHIIL:
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Criiikicth BiTaminy C npu HarpiBaHHi B pi3HUX yMOBaXx.
YMOBH HarpiBaHHS
HCI HzOz CUSO4

O6’em B Ma 0,01M posuuny Momy, o
HIIUIO HA TUTPYBAHHS.

BucHoBku:

I'. KoHTpoOJ/IbHI NMTAHHA 3 TEMHU
”depMeHTH, KOHEepPMEHTH, BITaMIHU
l.Ictopiss po3BuTKy (epmenTonorii Ta 3HadeHHS (epMeHTIB y Mpolecax
KUTTEMISUTHHOCTI.
2.Homenknarypa Ta ki1acudikanis (pepMeHTiB.
3.BrnactuBocti pepMeHTIB K OioKaTami3aTOpiB, YMOBH iX Aii.
4.XimiyHa Ipupoja Ta CTPyKTypa (pepMeHTIB.
5.lentpu dhepmentiB. PerynstopHi pepmenTu.
6.Kiitnnna opranizamis ¢pepmentiB. MemOpaHo3anexH1 GepMeHTH.
7.AxkTUBaTOpH Ta IHTIOITOPU (PEPMEHTIB.
8. Tunu rampMyBaHHS (QEpPMEHTATUBHUX peakUiid. 3acTocyBaHHA IHT10ITOPIB
(hepMeHTIB B MEIUYHIA MPAKTHUIII.
9 IlpuHIMIY BU3HAYCHHS Ta OJMHHUIN (EPMEHTATUBHOT aKTUBHOCTI.
10.IToHATTS PO KOPEPMEHTH, X 3HAUEHHS 1 KJ1acuikarii.
11.Bitaminu - monepeJHUKU KOPEPMEHTIB, 1X Kiacudikairis.
12.3aranpHi MOHSATTA BiTaMmiHOMOri (BiTaMiHM, aHTHUBITaMIHHU, MPOBITaAMiHM, TiMO-,
rinep-, Ta aBITaMiHO3H, BITaMiHOTIOAI0H1 PEYOBUHH).
13.bynoBa Ta MexaHi3M Aii KOQPEepMEHTIB: MEPEHOCHUKIB €JIEKTPOHIB 1 MPOTOHIB Ta
OKpPEeMUX XIMIYHHUX T'PYIL.
14.XapakTepucTuka BOJOPO3YMHHUX BITAMIHIB $K TIONEPEIHUKIB BITaMIHHUX
Ko(epMeHTIB.
15.XapakTepucTuka >kupopo3unHHuX BiTamiHiB (A,D,E,K). Ix y4acte B 0OMiHi
pEYOBHUH Ta KOpepMeHTH1 (PyHKIII.
16.130pepmenTH, KiIiHIYHE 3HAYEHHS BU3HAYEHHS CIIEKTPY 130()€PMEHTIB B KPOBI.
17.MynbtudepMeHTHI KOMITIEKCH , iX 3HaYEHHS, TPUKIIA]IH.
18.Bunu perymsiii pepMeHTaTHBHOT aKTUBHOCTI.
19.Mexani3m  gaii  ¢QepmeHTIB, TMOHATTS MpPO KIHETUKY Ta  EHEPreTUKY
(hepMEeHTaTUBHHUX PEAKITIi.
20.0OcHoBHI HanpsIMKA MEIUYHOT €H3UMOJIOTI: €H3UMOIIATOJIO 1,
€H3UMO/T1arHOCTHKA., EH3UMOTEpaIlis.
21.®epmeHTH, KOQEPMEHTH, BITAMIHU - SIK JIIKapChK1 IpenapaTy.
22.Y YoMy MOJSATalOTh MPUHIMIN BU3HAYEHHS aKTUBHOCTI O-amina3u Ta BiTaminy C
y cedi?
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PO31JI 111

BIOJIOI'TYHE OKUCHEHHSA. METABOJII3M KCEHOBIOTHKIB TA
MIKPOCOMAJIBHE OKUCHEHHS

A.IluTaHHs I MIATOTOBKYU 3 TEOPETHYHOr0 MaTepiaiy:

1.IToHATTS po OOMIH PEYOBUH B OpraHi3Mi reTepoTpodis.

2.IlonstTst mpo oOMiH eHeprii B opra”i3Mi rerepoTpodis.

3.lenTpanbHi MeTa0OJIIuHI HUISIXH MPOMIKHOTO (BHYTPIIIHBOKIITUHHOTO) OOMIHY.

4.1lenTpanpHi METaOONITH Ta cTaii KaTabOIi3MYy, IO JAIOTh SEHEPTiIO.

S5.Hukn TtpuxkapoonoBux kuciaoT Kpedca (IITK) - BuzHaueHHs, jokajizalris,
3Ha4YeHHSA. XiMI3M.

6.Eneprernunnii 6ananc ta peryisis L{TK.

7.IcTopisi pPO3BUTKY BUYEHHS mpo OiojoriuHe okucHeHHs (pobotu M.O.baxa,
B.I.Ilannagina Ta iH.).

8.CyuacHl ysABIIEHHS TpoO O10J0TiYHEe OKUCHEHHA. {DepMeHTH Ta KOPEepMEHTH
nuxansHoro jaHuipora. CTpykrypa komiwiekciB auxainbHoro Jadiora (I, II, III,
IV), ix cknaxa ta 3HaueHHs. PeqokcnoTenitian, Horo 3HaYEHHS .

9.¥tBopenus H,O, ta CO, B TtkanuHax. J[lonmomikHi (QepMEHTH TKaAaHUHHOTO
TUXaHHS.

10.I1r161TOPY TKAHUHHOTO JUXAHHS.

11.0xucue ¢ochopuntoBanHa. OCHOBHI TIOJOXKEHHS XEMIOOCMOTHUYHOI Teopii
Miruenna. I'enepamis AUH" .

12.Koedirient okucHoro dochopumoBanns P/O, Ta foro 3HaueHHs. MakpoepriuHi
crionyku. bynoa AT® Ta ii 3HaUeHHS.

13.Po3’ennyBaui okucHOro ocopuiitoBaHHs Ta TKAHUHHOTO auxaHHs. [latosoris.

14. Y siBneHHs PO KCEHOO10THUKU, MIKPOCOMAaJIbHE OKUCHEHHS Ta apMaKOKIHETHKY .

15.11nsxu  BBENEHHS, MEXaHi3M abcopOIlii, PO3MOAUT JIKAPChKUX PEYOBUH B
OpraHi3Mi, IIJISXU BBEIACHHS.

16.lonst  KCeHOOIOTHMKIB B OpraHiami, BUIM Jokamizamii OioTpancdopmariii
JKapChKUX PEYOBUH B OPraHi3Mi.

17.MikpocomaibH1 €JIeKTPOHOTPAHCIOPTHI JIAHIIOTU. XapaKTepu-TUKa Ta 3HAYCHHS
urToxpomy P-450, iHIyKITisi MOHOOKCHUTE-HA3.

18.Peakmii kaTaboJ1i3My KCEHOOIOTHKIB: KOH IOTaIlli, T1APOJIi3, T1APOKCHUIIOBAHHS,
JeaNKiTyBaHHS.

19.BmiiuB  €K30reHHUX Ta EHAOTeHHUX (DAKTOpIB Ha METabOMi3M JIIKAPChKUX
PEYOBHH.

20.I1lInaxu 0oOMiIHY e€TaHONMy, OKHCHEHHS [0 KIHIICBUX TWIPOAYKTIB. MexaHizm
OloJoriyHOi Al eraHony (peakiii B3aeMOJli aleTalbJAETily 3 PpPI3HUMH
peYOBMHAMH 1 3HAYCHHS YTBOPEHUX MPOAYKTIB). EHIOTeHHMIT €TaHOon Ta HOTO
3HAYEHHS.

2] .Ilpuanunu merony BuzHaueHHs AT®, katanasu, nepoKCUaasH.

B.Jliteparypa:
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1.J.M.Boponina «bionoriuna ximis»,Xapkis,2000.C.172-224, 257-265.

2.10.1. I'y6epkuit «bionoriuna ximisi»,Kui-Tepromine, 2000.C. 115-143.

3.E.A.CtpoeB «buonoruueckas xumusi»,MockBa,1986.C. 115-122, 190-193.

4.51.1.T oncwkuit Ta criiBaBTopH ~bioximis moauan”, Teprnoninas, 2002, C. 244-
255, 257-286, 311-319.

4 JIexmii , 10 YUTAOThCSA Ha Kadeapi.

B. Ommc 1abopaTopHux pooiT

Po6oTta 3.1. KinbkicHe BusHaueHHst AT® B 0io10riyHux pigmHax

Ilpunyun. AT®-aneno3uHTpudochopHa KHUCIOTa — OCHOBHA MaKpOepriuHa
CIIOJTyKa OpraHi3My, sika CHHTE3YETHCSI B MITOXOHJPISX B MPOIECT OKUCITIOBAIHLHOTO
dbochopuntoBanHda. 3HauHa KUIbKICTh AT® MicTuThCs B eputponuTax (B HopMmi 0,9-
1,5 MM/n dinpTpaTy epuUTPOLIUTIB).

Kinbkicue BuzHaueHHss AT® nmpoBoaaTh HOTOKOTOPUMETPUYHO 1O 301UTHIIICHHIO
HeopraHniyHoro Qocdary (H;PO,) micns 7 xBunamnHOro rigponizy 3 1M HCI 3a
KOJBOPOBOIO PEAKIi€l0 3 aMOHIA Moi0JaToM, B TPHCYTHOCTI BIJHOBIIOBaYa
ackopO01HOBOi KHCJIOTH, NTpU A=590 HM (uepBOoHMII cBITIIOPINIBLTP), B KtoBeTi 0,3¢cM ,
npotu auctTuiaboBanoi Boau. ['igpomniz AT® BinOyBaeThcs 3a CXEMOIO:

AT® —» AM®+2HPO,

Xio pooomu.

1 - Buznauenss HeopraHigyHoro ¢ocdary y GuibTpaTi EpUTPOIUTIB 10 TIIPOITIZY.

B npo6Gipky Nel BHocsaTe 0,5 mu QuibTpaTy €pUTPOUMTIB, AOJAIOTH 1 M
nuctunboBanoi Boam, 0,25 mn 2,5% posunHy amoHid Momiomary Ta 0,25 M
CBI)KOBUTOTOBJIEHHOTO 1% po3uuHy ackopOiHoBOi kucnoTH. Ilicna 5 xB. iHKyOarii
mpo0y ¢doroMeTpyoTh Npu AoBkHHI xBwii 590 HM B kioBeri 0,3 cM mportm
nuctuiboBaHoi Boau. KonnenTpartiro (C,) 3HaxoAsATh 3a KaliOpyBaJbHUM IpadikoM.

2 - Busnauenns HeopraniuHoro ¢docdary y (uIbTpaTi €pUTPOIUTIB MiCIs
CLIPOTI3Y.

B mpoGipky Ne2 Buocsates 0,5 Mia QinbTpaTy epUTPOLMTIB, AOAAIOTH | M
IUCTUIIbOBaHOT Boau Ta 7 kpanenb IM po3umny HCI .IlpoBoasdTh KHUCIOTHUIA
riponi3 — npoOy KUI'ATATh HA BOJAHIN OaHl PIBHO 7 XBWJIMH, MICIA YOTO JOAAOTh
0,25 ma 2,5% po3uuny amoHi0 Moniomary ta 0,25 mu 1% po3unHy ackopOiHOBOI
KHCJIOTH 1 Micisl 5 XBUJIMHHOL 1HKYOalii 3H0BY QortomerpytoTs. Konnentparito (C,)
3HAXOMATh 3a KAIOpyBaAIBHUM TpadikoMm.

Po3paxynok. Kinbkicte AT® y ¢inbTpaTi €pUTPOIUTIB PO3PAXOBYETHCSA TIO
dbopmymi:

(C,—Cy)= 0,5+ 2000
X= , 1€
210 1000

C,- maca AT® y ¢uibTpari epUTPOLMTIB, 3HaMAEHA 3a KaliOpyBalbHUM
rpadikom (Ticis T1APOITI3Yy) B MKM;

Ci- maca AT® y ¢uibTpari epuTpPOIMTIB, 3HaMJAEHA 3a KaliOpyBalbHUM
rpadikom (70 Tigpomizy);
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2- koedirieHT epepaxyHky HeopraniyHoro ¢ochary B ATO;

10, 1000, 2000- xoedimienTn nepeBoay B MM;

0,5- 00’em GiaBTpaTy EPUTPOIIUTIB.

B nopwmi 1x dinbrparty eputponutiB Mictuth 0,9-1,5 mmons ATO.

Kninixo-odiacnocmuune 3HauyeHH:

Binomo, mo konneHtpaiis AT® 30inbi1yerbess B QiabTpaTi epUTPOIUTIB TIPHU
TIMOKCI, 8 3HMXKYETHCS TPU CHAAKOBUX TE€MOJITUYHUX aHEMISX.

Pob6oTa 3.2. KinbkicHe BU3HAYeHHs aKTHBHOCTI karajasu (1.11.1.6) kposi
(3a meTtogoM baxa i 3y0koBoi)

Ilpunyun. ®epMeHT KaTaja3a MICTUTBCS Y BEJIMKIA KUIBKOCTI B €PUTPOLIUTAX, A
TaKOXK B yCIX TKaHMHaX 1 pIAMHAX opraHi3Mmy. biojoriyHa posip Karajgas3u IMOJSITae B
3HEWIKO/DKEHHI Tiapored mnepokcuny (H,O,) musixom ioro posmagy Ha

MOJIEKYJIIPHUN KHCEHb 1 BOAY:
KaTajasa

2H202 4’ 02 + ZHZO

AKTHBHICTh KaTaja3d BHPAXalOTh 3a JOMOMOTOI YWcia 1 TMOKa3HUKa
karanazu. KarajasHUM YMCIOM Ha3WBaIOTh KUIBKICTh MT TIIPOTEH MEPOKCHUAY, SKa
PO3KIIAJAEThCA OJJHUM MKJ KpOBI 3a NEBHHM MNpomikok uacy. [Ipo KUIBKICTB
PO3KIIQZICHOTO TIAPOTeH TMEPOKCUIY CYIATh IO PI3HMII KUIBKOCTI  KaJii
NEpPMaHTaHaTy, SKa Miluia Ha TATPYBaHHSI KOHTPOJIBHOI Ta IOCIiIHOT TPOoo.

[Toka3HUKOM KaTaia3u HAa3WBAIOTh BIJHOIICHHS KaTaJa3HOTO YKCIa JI0 Yncia
MIJIBHOHIB €pUTPOLIMTIB B MKJI TOCJII/I)KYBaHO1 KPOBI.

Xio pooomu. I'oryoTh JadopanTu: y MipHy koyi0y Ha 100 M1 HanmuBaroTh 10 M
JTUCTUJILOBAHOI BOAM, TyIW X BHOCATH MikpomineTkoro 0,1 mui kposi. Ilimerky
MIPOMUBAIOTH JICKUJIbKA Pa3iB TUM ke po3uynHOM. Boay ogaroTh y K00y 10 MITKU Ta
OTPUMYIOTh OCHOBHUH po3urH KpoBi (1:1000), sxkuii BUKOPUCTOBYETbCA IS
BU3HAUCHHS KaTaJa3HOTO YHCIA.

BuKOHYIOTH CTYA€HTH: Y JBi KOJIOW JUIsl TUTPYBaHHS HAIUBAIOTH MO 7 MII
BOJM 1 JOJIAIOTh MO 1MJI OCHOBHOI'O PO3YMHY KPOBI. Y KOXHY K0JIOY BHOCSTH TOYHO
o 2 mi 1% po34uHy T1IPOT€H NEPOKCUIY . Y KOHTPOJIbHY KOJIOOUYKY BHOCSTH 3 MII
10% po3uuny cynbpaTHOI KHCIOTH Uil po3kiafgaHHs kaTtanazu. OOuaBI KoyiOu
3QJIMIIAOTh TIPU KiMHATHIM TemnepaTypi Ha 30 xBwimH. [loTiM y gociiiHy KOOy
nonuBaoTh 3 M 10% po3unHy cyibdaTHOT KUCIOTH AJig PO3KJIaJaHHS KaTajasu.
OOuaB1 KOJIOW 3aNMINAIOTh MPU KIMHATHIN Temrepatypi Ha 30 xBuwiuH. [loTim y
nociiiny  koni0y HamuBaioTh 3Ma 10% po3umHy cCynb(aTHOi KHUCIOTH Ta
BIJITUTPOBYIOTH BMICT 000X K00 0,1M po3umHOM Kalliii MepMaHraHaty 10 TMOSBU
poxkeBoro 3abapBieHHA. Pi3HUIIO MIXK pe3yibTaTaMu JAO0CIIAY 1 KOHTPOJO MHOXKATh
Ha 1,7 1 OTpUMYIOTH KaTala3HEe YHUCIIO KPOBI.

[Ipuknan po3paxyHKy: Moib-ekBiBasieHT H,O, piBuuit 17r. Otxe, B 1 M
0,IM posuuny wmictutees 1,7 mr H,O,; mepemHoxuBmm 1,7 Ha pI3HHIIO MIXK
kuibkicTio M1 0,1M po3umHy Kamiii mepmMaHraHaTy, IO MIIIOB Ha TUTPYBaHHS
BMICTy KOHTPOJIBHOT 1 JOCHIZHOI KOJIO, OTPUMYIOTh KIJIBKICTh MI Ti1ApOTeH
MEPOKCUIY, AKE PO3KIAAAEThCS MK JOCTIPKYBAaHOI KpOBi, TOOTO OTPUMYIOTH
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oJlpa3y KaTajgazHe 4ducio. B Hopwmi karamasHe 4mcio KoiuBaeTbes Big 10 mo 15
OJIMHUIIE.
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Kninixo-diacnocmuune 3HauyenH:

[Ipu KiIbKICHOMY BU3HA4Y€HH1 aKTUBHOCTI KaTajla3u HEOOX1JHO MOPIBHIOBATH
MOKA3HUKU KaTajla3u, a HE KaTaja3Hl 4yuciia, TOMy 10 (DEpMEHT MICTUTHCSI Maike
BUKJIIIOYHO B epUTpouuTax. BwmicT karama3u B KpOBI 3HIKYETbCS TIpU Pl
3aXBOPIOBaHb, TAKUX SIK: pAK, aHEMisl, TyOEpKyJIb0O3 Ta 1HIIIL.

Po6oTa 3.3. Bu3HayeHHs1 akTUBHOCTI nepoxkcuaasm (1.11. 1.7.) kposi

Ilpunyun. llepokxcupasza MICTUTBHCS B YCIX POCIMHHUX KiIiTHHaX. ['eMorno0iny,
MIOTJIO0IHY 1 IIMTOXpOMaM TaKOX BJacTHBa cllabKa MEpPOKCHAa3Ha AaKTUBHICTb.
[Tepokcuaza nepeTBOpIOE TiIPpOoreH NEPOKCHUT Ha BOJY 1 aTOMAPHUMN KHUCEHB:

nmepoxrcuaasa
2H,0, > 20 + 2H,0

Xio pooomu. Y npoOipKy BHOCATH 2 Ml anetatHoro Oydepa, 3mi po3BeaeHOl
kpoBi (1:1000), 2 mn guctunboBanoi Boau 1 8 kpamenb 3 Cu= 0,001 Monb/exB
po3unHy iHaurokapminy. Ilotim pomarots 2 mi 0,2 MOJIB/€KB PO3YMHY TiJpPOTEH
NEPOKCUIY 1 IMepeMillyoTb. Yac JgoiaBaHHS pPO3YMHY TIAPOreH MNEPOKCUIY
GIKCYIOTh SK TIOYaTOK peakilii BMHUKAHHSAM CeKyHAoMipy. Peakiito BBaXaloTh
3aBEpILIEHOI0, K TIIbKH CHUHE 3a0apBJEHHS 1HIUTOKapMiHy mepeiae B koBTe. B
HOPMI MepOKCHAa3HA aKTUBHICTh KPOBI KOJIMBA€EThCS Mk 30-50 cekyH.

PoGora 3.4, CuhiBcTaBiIeHHSI PpeloOKcHOTeHUiany puboguaBiny Ta
METHUJIEHOBOI CUHI
HampsiMok Ta TOCIIIOBHICTh IEPEHOCY €JIEKTPOHIB 3aJI€KaTh BiJ] BETUYMHU
penokcnoreniiany. Pegokcnoreniian (POII) - ne enekTpudaHUi 3apsj, 110 BUHUKAE
HA TUTATUHOBUX €JIEKTPOJIaX, 3aHYPEHUX Y PO3UMH OKMCHEHOI Ta BIAHOBIEHOI (hopMu
onHiel 1 Tie€l ) peyoBUHHU. PedoBuHu 3 OubiiuM POIl OKHCHIOIOTH pEYOBHHY 3
meHmmM  POII, TOOGTO TpaHCOPT €JEKTPOHIB BiAOYBA€TbCA BiJl MEHILIOTO
noTeHmiany g0 Ouibmioro. TakuM YUHOM, TOPSAJIOK TEPEHOCY TIIPOTECHY
dbepMEeHTHUMH cHCTEMaMyd B JIUXaIbHOMY JIAHIIOTY HE BUNAAKOBHI. Bin
oOymoBienuit BennunHow POIT ix kodepMeHTIB.

Ilpunyun. BinHOBIICHHS METHJIEHOBOI CHHI TIAPOTreHOM, SIKHMH J100yBarOTh
B3aEMOJIIEI0 [HUHKY 3 XJIOPHUIHOK KHCJIOTOIO, BiOyBa€ThCcsl paHilie, HIXK
BiIHOBNIEHHs pubodnaBiny, Tomy mo ii POIl (Eo = +0,11B) Oinbmie, HiX Yy
pubodnasiny (Eo = -0,02B). Ilpu BincyTHOCTI TiApOTreHy CIOYAaTKy OKHUCHIOETHCS
BIIHOBNICHUN puOO(dIaBiH, a MOTIM TOYHUHAETHCS OKHUCHEHHS JIEHKOMETHJIEHOBOI
CHHI.

Xio pooomu. Y npoOipky BHOCSTH 4-6 Kpamneiab AUCTUIHLOBAHOI BOJIU, 2 Kparuil
pubodIaBiHy 1 MO KparisiX PO3YMH METUJIEHOBOI CHHI JI0 CHHBOTO a00 3eJIeHyBaTo-
CUHBOTO 3a0apBieHHs po3uuHy. [loTIM y mpoOipKy BHOCSTH IIMATOYOK LUHKY 1
KpaIull0 KOHIIEHTPOBAHOI XJIOPUIHOT KUCIOTH. [Ipu 1[bOMYy MOYMHAETHCS BUIIJICHHS
nyxupuiB riaporeHy. Ilo mipi HacuueHHs po3uuHy TrinporenoM, POII moctiiiHO
3HUXKY€ETHCSA, 1 BiIOYBA€ThCS BITHOBJICHHS puOO(]IaBiHYy 1 METHICEHOBOI CHHI. Ale
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BinmHOBNEeHHs MeTwieHoBoi cuHi (Eo = +0,11B) BimOyBaeThcs panime, HIK
BIJIHOBJICHHSI 3HAYHO1 YaCTHHHM BHECEHOTro B MpooOipky pudodaasiny (Eo = -0,02B),
TOMY KOJIIp PIIWHU TIOCTYMOBO TEPEXOAUTh B 3€JCHUH, KOBTO-3CJIICHUM, >KOBTHIA,
0e30apBuuii. JKoBTHil koiyip pubodIaBiHy NpU HOTO BITHOBJICHHI 3MIHIOETHCS
CIIOYaTKy Ha POXEBHUM: YTBOPIOETHCS TPOMDKHUN TMPOMYKT BITHOBJICHHS -
ponodnasin. ITicas BigHOBIEHHS prbodIaBiHy po3unH 3HEOApBIIOETHCS. be3bapBHy
PIAMHY 37MBaIOTh B 1HILY MPOOIPKY 1 CIIOCTEPITatOTh Mepexij 3a0apBIE€HHS B )KOBTO-
3€JIEHE, CUHE.

Iaporen y piaguHy Oulblle HE TMOCTYyNae, a PO3YMHEHUH TiApOreH
MEPEHOCHUTHCS depe3 pubodIaBiH Ta METWICHOBY CHHb Ha KHCEHb moBiTps. [licms
BTpaTU TIAPOreHy TOYMHAETHCS OKHUCHEHHS BIAHOBIEHOTO pubOo(dIaBiHy; BIH
nepeaac CBid TIAPOTeH 4Yepe3 1HAUKATOP - METHJICHOBY CHHb Ha OKCUTEH 1 YKOBTIE
(yacTHHA TIIpPOreHy MOCTyIae Ha OKCUreH, oOMHuHarouu 1Haukatop). Ilicas uporo
MOYMHAETHCSI OKUCHEHHS JIEMKO()OPMHU METUIICHOBOI CHHI - PO3YMH CTa€ CIIOYATKY
3CJICHUM, IOTIM CHHIM.

Po6oTa 3.5. Bu3dHayeHHs aKTUBHOCTI cyKuuHataeriaporenasu (1.3.99.1)

Ilpunyun. CyKuuHaTAET1IPOTreHas3a KaTali3ye IeriipyBaHHs SHTAPHOI KUCIOTH
(CyKmuHaTy), TpH SKOMY OCTaHHS TICPETBOPIOETHCS Ha (PyMapoBy KHCIOTY, a
CYKUMHATAET1IporeHa3a BIAHOBIIOEThCS. [Ipu noaBaHH1 B cepelOBHILE OKMCHEHOT
dhopMHU METHUJICHOBOI CHHI BIJIHOBJICHA CYKIIMHATIET1IpOTreHa3a nepeae riporeH Ha
METUJICHOBY CHHB, SKa TEPEXOJWTh B JICMKOCTIONYKY. KpurepiemM akTUBHOCTI
CYKIMHAT/ETIPOTeHa3n € 4ac 3HeOapBIEHHS METUJIEHOBOI CHHI B MPHUCYTHOCTI
SHTApHO1 KUCIIOTH B aHAeepOOHUX YMOBAaX.

Xio pooomu. Y GapdopoBiii CTYII pO3THPAIOTh | T TKAHWHM MEYIHKH IIypa 3
20 MJI IUMCTUIIBLOBAHOI BOJAW ISl OTpUMaHHS romoreHaty. llotim y 2 npobipku
(mociiaHy 1 KOHTPOJIBHY) MOMIMIAIOTH O 2 MJI OTPUMAHOTO romMoreHary. B oouasi
npoOipku HanuBaioTh mo | M QocdarHoro Oydepa (pH=6,8), mo 2 mn
HEHUTpani30BaHOTro po3unHy sHTapHOi kuciotu ( 3 C,=0,01M) 1 mogaroTh 1o 2 Kparuii
0,05% po3urHy METHJIEHOBOI CHHI. Y KOHTPOJIbHY MPOOIPKY I0AA0Th S5 Kpareib
KOHIIEHTPOBAHO1 XJIOPUIHOT KHUCIOTH. BMicT 000X mpoOipoKk NEpeMillyroTh 1
3QJIMBAIOTh MIAITPITUM arap-arapoM Ha BHCOTY mpuOiau3Ho 1 cm. Ilpobipku
MOMIIIAIOTh B CTAKAHYMUKHU 3 KPUTOKO JUIsl 3aCTUTaHHS arap-arapy. [loTim mpobipku
CTaBJIATH B TepMocTaT npu temmeparypi 37°C. [Jocnin BBaKaroTh 3aKIHUYCHUM, SKIIIO
B JOCHiAHIA mpoOipii pinuHa Oyne maike Oe30apBHaA. Y KOHTPOJBHIN MpoOipIl
piauHa He 3MiHIOE 3a0apBiieHHs, 60 (epMeHT, Npu J0/aBaHHI XJIOPUIHOI KUCIIOTH,
JICHATYPYETHCS 1 HE BITHOBJIIOE METUIICHOBY CHHb.

Padora 3.6. KinibkicHe BU3HaYeHHS NipyBaTy (MiPpOBMHOIPAaJAHOI KHCJI0TH) B
0ioJIOriYyHMX pianHax

Ilpunyun. IlipoBunorpagna kwucinora (I[IBK) € oanum 3 UeHTpanbHUX

MeTabomiTiB  OoOMiHY  pedoBuH. Jlms  kiumbkicHoro — BusHadueHHs — [IBK

BUKOPUCTOBYETHCSI KOJIbOPOBA peakuid 3 2,4-n1HITpodeHUIriApasuHoM. B pe3ynbrarti

B3a€MO/I11 YTBOPIOETHCS MPOIYKT YEPBOHOTO KOJbOPY. IHTEHCUBHICTh 3a0apBiEHHS
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npomnopitiiaa Bmicty [IBK B gocnigniii mpo6i 1 Bu3HA4a€Thesi POTOKOIOPUMETPUIHO
Ha ®EK npu A=490 uMm, B KtoBeTi 0,5 CM IPOTH KOHTPOJTIO.

Xio po6omu. [{ns nocnigpkeHHs 6epyTh AB1 TPOOIpKHU (AOCIIIHY 1 KOHTPOJIbHY).
B nmocnigny npoOipky BHoOcTh 0,2 M1 1ocnijkyBaHoi OlosnoriyHoi piguau, 0,1 mi
0,2% po3unny 2,4-niHiTpodeHuriapasuny. B kouTpoabny — 0,2 M1 TUCTUIBLOBAHOT
Boau 1 0,1 M 0,2% po3uuny 2,4-aiHitpodenurigpasuny. [Ipodu 3anumarors Ha 20
XBUJIMH MPU KIMHATHIA Temrieparypi. [loTiMm B oOuaBi npobipku HanuBarTh 1o 0,5
MI 5% po3uuHy HaTpii Tiapokcuay. [IoBTOopHO 3anuiiaroTh TpoOipky Ha 15 XBUIIUH
NPy KIMHATHIM TeMmmepaTypi, MiCJs 4oro A00aBistoTh mo 1,8 M JAUCTUIHLOBAHOI
Boiu. [Ipo6u HOTOKOTOPUMETPYIOTH.

Po3paxynok npoBoasTh 3a (HOPMYJIOHO:

C=46+ AD (MxM/n), ne

AD — exctunkiisg OEKa;

46 — xoediIIEHT MepepaxyHKy.

Kninixo-odiacnocmuune 3HayeHH:A

B kpoBi 310p0oBoi oguHu MicTUTBCS 45-115 MKM/ nipoBUHOTPAIHOT KUCIIOTH,
13 ceuero 3a 100y i1 Buauiserbest 15-25 mr.

Bwmict TIBK miaBuityeTrbcss B KpoBi mpu Bi-BiTamiHHIM HEIOCTATHOCTI,
3aXBOPIOBAHHAX IEYIHH, 1HCYNIH3AJIEKHOMY I[YKPOBOMY J1a0€Ti, peclipaTtopHOMY
ankanosi, rineppyHkiii TinodizapHO-aAPEeHATOBOT Ta CHUMIATHKO-aJAPEeHATIOBO1
cucteM. Kpim toro, Bmict [IBK pi3ko migBUIIy€TbCS B CHUHOMO3KOBIN PIAMHI MPU
tpaBmax [{HC i 3amanpHUX mporiecax Mo3Ky (MEHIHTIT, a0bcIiec).

Po6oTa 3.7. BusiBjieHHs1 MeTa00JIiTiB aHUTIHY B ceui

BusiBnenns kceHOOIOTHKIB Ta MPOAYKTIB iX OOMIHY B KpOBi, Cedl Ta I1HIIHX
010JIOTIYHUX pIIMHAX Ma€ BAXKJIMBE 3HAUYCHHS, TOMY 1[0 CBIITYUTH MIPO HAIXOKCHHS
KCEHOOIOTHKIB Y BHYTPIIITHE CEPEIOBHINE OPraHi3My JIFOJWHH Ta MPO MOMKIHUBICTH 1X
TOKCUYHOT Jii. AHUIIH, 00 TMOTpanuB Yy OpraHi3aM JIIOAUHK a00 TBapHHH,
T'1IPOKCUITIOETHCS B MapaamMiHO(PEHO Mpu ydacTi Hutoxpomy P-450.

NH; ITH,
+ C+HADH,
nur. P =450
OH
aHUTiH n - aminodgeHoJI

Ilpunyun. PobOota 3acHOBaHa Ha YTBOPEHHI 3a0apBJICHOTO B CHHINA KOJIp
iHA0(eHoIy pu B3aeMO/i1 mapaaMiHO(eHOIy 3 (PEHOJIOM Y IPUCYTHOCTI OKUCHUKA.
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Xio pooomu. bepyth nBl mpoOipKH, B JOCTIIHY BHOCATH 1 MJI cedi, a B
KOHTPOJBHY — | MJI qUCTUIILOBaHOI BOJU. B 00uABI MpOOipKHU MOCIIIOBHO J0IAI0Th:
0,5 ma 10% po3uuny HaTpiii kKapOonaty, 1 MJI CBIXOBUTOTOBJICHOTO PO3YHUHY
denony (2% po3unn Ha 0,2M po3uunHi HaTpil rigpokcuay) 1 0,1 mu 1% pozuuny
kanii rexcanrano (II1) dbepaty (uepBoHOT KPOB’SIHOT COMI).

[Tpobu GHOTOKOTOPUMETPYIOTH TP UYEPBOHOMY CBITJIOPIIBTPI B KIOBETI
0,5cM. Po3paxyHok poOJISITH 3a TIpOIOpIi€r0, BUXOAsdu 3 Toro, mo 0,1mMxMonb
napaaminodenomny Bianosigae 0,29 oMMHUIAM ONTHYHOI TYCTUHH.

[TimpaxyBaBmm KiTbKICTh TapaamMiHOGEHONY, SKUH BUIUTWIA JIIOJWHA 32
100y 3 cedero, MO>KHA BUBHAUWTH, CKUIBKU aHIJIIHY MPOHUKIIO B OpraHi3M.

Kniniko-oiacnocmuune 3nauenns

BusiBnennss mapaamiHodeHONy B cedl JIIOJAWHH, sika MepeOyBae Ha XIMIYHOMY
BUPOOHMIITBI, CBIAYMUTH MPO TE€, IO AHUIIH NOTPANMUB B OPraHi3M JIIOJIMHU, 1 TPO
HEJIOCTAaTHICTh 3aCO0IB OXOPOHHU Ipalli Ha I[bOMY MiITPUEMCTBI.

PoGora 3.8. Bu3HauyeHHsl 3JaTHOCTI OpPraHi3mMy JIOAMHH A0 OKHCHOIO
AeAJKUIIOBAHHSA KCEHO0IOTHKIB (aMiIONIPUHOBHII TECT)
Ilpunyun. 3paTHICTD OpraHi3My [0 TEPETBOPEHHS KCEHOOIOTHKIB MOXHA
BUBYATHU Ha MPUKIAAl aMiJIOMIPUHY. AMIJIONIPUH B OpraHi3Mi JIIOJAWHH MiITA€THCS
OKHMCHOMY JEMETUIIIOBAHHIO 3 YTBOPEHHSAM 4-amiHoaHTUNIpUHY (4-AAIl) 3a yuyacTio
utoxpomy P-450 3rimHo cxemu peaxirii:

“H,
N + 204 H, N CH;
—_  CHs +2HATIDH, A0 —(
3 o N- o ——» 2HC_ +2HAN® + O N-CH,
3 gur F-450 H |
I
CEHS CEHS
AwminonipuH 4-aMIHOAHTHUIIPUH

BusznauuBim B ceyi KUIbKICTh 4-aMIHOAHTUIIPUHY, MOKHA BUPaXyBaTH YaCTUHY
aM1JIOTIPHUHY, 1110 MEPETBOPIOETHCS B META0OMIT 4-aMiHOAHTUITIPUH. 3BUYaiiHA TECT-
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no3a amigonipuHy — 250 Mr (1000 mxMoos). ¥V mroaunau, ska ii IpuifHsIIa, 3 CeYero
BusieThes 15-30 % npoaykTy - 4-aMiHOAHTUITIPUHY.

Xio po6omu. bepyTb 1Bl NpoOIpKU: B JOCHIAHY q0Aar0Th 1 mi ceui, 0,5 mi 2,5%
po3unHy amoHii riapokcuay, 2 mia 0,02% po3uuny ¢enony ta 0,5 ma 1% pozuunny
kanii rekcarmano (I111) depaty. KonrponbHy npoby roryrors Tak, siK 1 JOCIIIHY, ajie
3aMICTh pO34HHY (EHOIY J0/Ial0Th 2 MJI TUCTHIHOBAHOI BOJIH.

[Ipobu ¢doTomeTpyroTh B KIOBETI 1 CM TpU 3€JI€HOMY CBITJIODUIBTPI TPOTH
KOHTpOt0. Po3paxyHOK KUIBKOCTI 4-aMiHOQHTUMIPUHY 3A1MCHIOIOTHh, BUXOMISYM 3
toro, mo 0,5MkMonb 4-amiHOaHTHUNIpUHY Bianosinae 0,7 OAMHUISM ONTHYHOI
T'YCTHHU.

[puknan po3paxyHky : xpopuid npuiiaas 250 mr (1000 mxMons) amigomipuHy.
O0em ceui, 310paHoi 3a 100y, AopiBHIOe 1350 mi. DoOTOKOIOPUMETPYBAHHSIM
BCTaHOBJIEHA eKCTUHKIA — 0,5.

1. 0,5 MM 4-AAIl - 0,70 moka3HUK €KCTUHKIIT
X - 0,50 noka3HUK €KCTUHKIIIT JOCTIAY
TOJI1 X =0,357 mxMois 4-AAIlB 1 Mmi ceul,
2. 0,357 » 1350=482 MxM 3a 100y
3. 1000 MxkMoms - 100 %
482 mxMonp - X X =48,2%

BucHoBok: 48,2 9% BBeAgeHOro amiJOMIpUHY MepeTBopuwiocs B  4-

aMIHOAQHTHIIIPHH.

Kninixo-odiacnocmuune 3HauyeHH:A

[Tpu mopymeHH1 QyHKINT MEYIHKU CIIOCTEPITa€ThCs CIIOBUILHEHHS MEPETBOPEHHS
amM1JOMIpUHY B 4-aMIHOAHTHUITIPUH.

Skimo K JIfoAuHA TPUBAJIMKM 4Yac NMpUHUMAaE JIKKA a00 3JI0BXKHBAE aJIKOTOJIEM, TO
HIBUJIKICTh JIEMETUIIOBAHHS aM1JOMIPUHY MOE IT1JIBUIIYBaTHUCH.

I'. KOHTpOJIbHI NN TAHHA 3 TEMU:
”BiosioriudHe okucHeHHsi. MeTa00.1i3M KceH00ioTuKIB. MikpocoMaJjibHe
OKHMCHEHHS’

1.06mMiH pedoBMH B  opradiami  rereporpodiB: KkarabojizM, aHabOJI3M,
BHYTPIIIHbOKIITUHHUN 00MiH, amMm(100J114HI MPOIECH.

2.bioeHepreTuka. YsBIeHHS PO 0OMIH €HEprii.

3.llenTpanbHi MeTa0OIUHI NUISXH MPOMDKHOTO (BHYTPIITHHOKIITHHHOTO) OOMIHY.

4.Etanu kata®oii3My Ta BHUBUIBHEHHS €HEPTii 3 OpPraHiYHUX PEYOBHH. 3HAUCHHS
ICHTPAJIbHUX META0OIIITIB.

5.0xucHe gekapOokcwiroBaHHs — mipyBary. CTpykrypa  MyJabTH(GEPMEHTHOTO
KOMILJIEKCY.

6.1{uxn tpukapOoHoBUX KuCIOT KpebOca: mexaHi3Mm, (pepMeHTH Ta KOohepMEHTHU
porecy.

7.Enepretrunnii 6anaHc, 3HAUYCHHS, PETYJSINS Ta MOTMOBHEHHS META0OJITIB IUKITY
Kpebca.
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8.IlonsTTss po OiojoriuHe OKUCHEHHS. ICTOpis pO3BUTKY BUEHHS MpPO Ol0JIOTIUHE
okucHeHHs  (poborm  O.M.baxa, B.LIlanagina, Binanga, BapOypra,
B.O.Enrensrapara, Mituemna).

9.Ctpykrypa Ta 010J10T14YHE 3HAYECHHS MITOXOHAPIM.

10.TkaHnHHE AUXaHHS: Cy4YacH1 YSBIEHHS MPO TKaHWHHE TWXaHHSA, (epMEHTH Ta
KO(DepMEHTH TUXaTbHOTO JIAHITIOTA.

11.CrpykTypa komiuiekciB auxanbHoro janimiora (LILITLVI),ix ckian Ta 3HaYeHHS.

12.PenokcnoTeHitian, Horo 3HaueHHsl B TKAHUHHOMY JIMXaHHI.

13.YTBopennss H,O, ta CO, B TKanuHax. JlomomixkHi (epMEHTH TKAaHUHHOTO
TUXaHHS.

14.Iar16iTOPH TKAHUHHOTO JTUXAHHS.

15.0xucue QochopuntoBanHa. (OCHOBHI TIOJOXKEHHS XEMIOOCMOTHUYHOI Teopii
Miruenna.

16.IIpuHIMIIM HAKOIMYEHHS eHeprii 6iomemOpanamu: renepartis AUH'. Ctpykrypa i
dyukiionyBanus H™ AT®-cunTeTa3M.

17.Koedirmient okucuHoro dochopunroBannas P/O, Ta ioro 3HaueHHs. Makpoepriyai
cnonyku. bynosa AT® Ta ii 3HaueHHS.

18.Po3’eqnyBaui OKMCHOTO (hOCHOPUITFOBAHHS.

19.YoBHHMKOBHI ME€XaHi3M TPAHCTIOPTY BOJIHIO 3 IUTOTUIa3MHU B MITOXOH/IPII.

20.IToHATTA PO KCEHOOI0THKHU — Yy KOPIJHI PEYOBUHHU. 3HaYE€HHS KCEHOO10J10T1i 17151
dhapmariii Ta METUITMHHU.

21.OCHOBHI IIJISIXU IEPETBOPEHHS KCEHOO10TUKIB B OPraHi3Mi.

22.VYsaBieHHs mpo (papMaKOKIHETHKY: LUISIXM BBEIEHHA, aOcopOilisi, po3mojaul Ta
BHUBECJICHHS JIIKAPCHKUX PEUOBHH.

23.biotpancdopmariis JTiKapchbKUX pedoBHH. Buam meTabomi3My B 3aJIeKHOCTI Bijl
JIOKai3alii JIIKapChbKUX PEYOBHH B OpraHi3Mmi.

24 BruiuB €K30T€HHHUX Ta EHJOTeHHUX (AKTOpiB Ha METabOII3M JIIKAPChKUX
PEYOBHH.

25.MikpocoManbHe  OKHCHEHHS.  MIKpocOMalbHI  €JIEKTPOHHO-TPAHCIOPTHI
JAHIIOTH: Oy1oBa 1 GyHKIIIOHYBaHHS.

26.1{utoxpom P-450: yHkii, 3HaUYeHHS, 130OpPMH Ta 1HTYKITisl.

27 IlonarTs mnpo  MeTaboJliuHy  aKTHUBAIlil0. YTBOPEHHS  €JIEeKTPO(DIIbHUX
MEeTa0OJIITIB.

28.Peakiiii karabomizMy KCEHOOIOTHKIB: TiIPOKCHUJIIOBAHHS, JI€aJKUIIOBAHHSA,
KOH foraifii, TipoJisy.

29 Illnsaxu 0OMiHYy €TaHOIY, OKUCHEHHS 10 KIHI[EBUX MPOTYKTIB.

30.MexaHi3mM O1oJIOT14HOI Jii Ta TOKCHYHOCTI €TaHoiy (peakiii B3aeMoAil
areTanberTiia 3 PI3HUMH PEYOBHHAMU Ta 3HAYCHHS MPOIYKTIB, IO YTBOPHUIIHCS).
3Ha4YEHHS €HAOTE€HHOrO €TaHOIIY.

31.Y YoMy mnonsraroTp OPUHUMIIM METOAIB BU3HAaueHHS AT®, karanazu Ta
MEPOKCUIA3H KPOBI ?
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PO3ALJI IV
OBMIH AMIHOKUCJIOT TA NMPOCTUX BLJIKIB

A.lluTanHs Ui MiATOTOBKH 3 TEOPETUYHOI0 MaTepiasy:

1.3nayeHHs1 OUIKIB JUISl KUTTEAISIIBHOCTI OpraHizMy. Bmict O1IKiB B XapuoBUX
npoaykTax. bionoriuna minHicTh O11KIB. JloO0Ba moTpeda Jr0auHN B O1IKaX.

2.A3otucTuii 6ananc, ioro Buau KoedirieHT 3HONTYBaHHS.

3.IleperpaBinenHs OUIKIB B TpaBHOMY TpakTi (€HTEpaJbHUH  OOMIH).
[lepeTpaBnenHss mpocTux OUIKIB y NUTYyHKY, dhepmenTtHd, poib HCI, mymnuny.
Kinnesi npoaykTu TpaBieHHs OLIKIB B IUTyHKY.

4. IlepetpaBnenHss OuIKiB B KumIeyHUKy. [IpoTeomituuni  ¢epmeHTH
M1IUTYHKOBOT 3aJ103U Ta KHIIIKOBOTO COKY.

5.KiHueBi npoayKTH TpaBiieHHs OUTKiB. BCMOKTYBaHHS aMIHOKHCIIOT .

6.'HUTTS OUNKIB y TOBCTIA KHIIIi. 3HEMKOIXEHHS TOKCHYHHUX MPOJYKTIB
rHUTTA. KiliHIYHEe 3HAaUeHHS BU3HAYEHHS TBAPUHHOIO 1HIUKAHY.

7.@apmmpenapartH, 1o peryItoTh CHTEPATbHUN OOMIH.

8Ilyn (dboHa) aMiHOKHMCIOT: HUISIXM HOro TMOMOBHEHHS, Ta BUKOPHUCTAHHS
aMIHOKHCIIOT B OpTaHi3Mi.

9.IlpomixkHuil 0OOMIH aMIHOKHUCIOT B Oprai3mi. TpaHcaMiHyBaHHS: ()€pMEHTH,
kopepmentu. KiiHiuHEe 3HAaYEHHs BHM3HAYEHHS TpaHCaMIHA3 B CUPOBATIl
KpOBI.

10.[le3amiHyBaHHS: BUAM, MeXaHI3M, (QEpMEHTH, KO(DEpMEHTH, 3HAYECHHS.
Henpsime ne3aminyBanss. Ponb riryTaMiHOBOI Ta O-KETOTTTyTapOBOi KUCIIOT B
a30TUCTOMY OOMIHI.

11.lexapOoKCUIIOBaHHS aMIHOKHUCJIOT. YTBOpPEHHS Ta OloJIoridyHa pPOoJib
Ol0TeHHUX aMiHiB, iX 3HemKopkeHHsa. GapmnpenapaTu — iHru6iTopu MAO.

12./Ixxepena amiaky B opranizmi. CriocoOu 3HEIIKOHKEHHS Ta MUISXU BUBEIICHHS
aMiaky.

13.CydacHi ysIBIEHHS MPO CHUHTE3 CEUYOBUHHU, BMICT Yy KpOBi 1 J000Biil ceul B
HOPMI Ta MaTOJOrIi.

14.IToHATTS PO TIIIOKOHEOT€HE3, TJIIKOT€HHI Ta KETOT€HH1 aMIHOKUCIIOTH.

15.0cobnuBocTi 0OMIHY Ta O10JIOTIYHE 3HAYEHHS OKPEMHX aMIHOKHCIOT
(TIiMH, CepUH, ITMCTETH, METIOHIH, aJlaHiH, TPEOHIH, acmapTaT, IIyTamar,
rictuauH, QEeHUIalaHiH, THPO3HWH, TpUNTodaH, apriHiH, BajiH, JICUIIUH,
130JICHIIMH).

16.ITonsaTTs mpo QepMeHTHI OJIOKM Ta MOJIEKYJIApHI (CITaJKOBi) XBOpPOOH:
deninnipoBUHOTpagHa OMIro@peHis, KpeTUHI3M, AJIKANTOHYpis, aJbOIHI3M,
XBOpo0a KJIEHOBOTO CUPOITY, aMiHOALUIYPis Ta 1HIIIL.

17.Ponb niedinku B 611KOBOMY 00MiHi. ['emaronpoTekTopu.

18.bioxiMi4HI NOKa3HUKHU CTaHy OLIKOBOrO OOMIHY.

19.ITpuHIIMIIA METOIB BU3HAUCHHS: O1JTKa B CUPOBATII KPOB1 Ta Cedi, CEYOBUHU

B KpOBI, aKTUBHOCT1 TpaHCaMiHa3, KUCIOTHOCTI IIUTyHKOBOT'O COKY.

b. Jlitrepatypa
1.JI.M.Boponina, «bionoriuna ximis», Xapkis, 2000. C. 341-348.
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2.10.1.T'y6cpkuii. «biomoriuna ximis», KuiB-Tepuonins, 2000. C. 390-395,234-
263.

3.E.A.CtpoeB «buonornueckas xumus», Mocksa, 1986. C. 173,178-181, 274-
292.

4. 5. 1.Toncekmit, T.IL.Makcumuyk, M.[.Kanuucekuit “bioximis moauHu”,
Tepuonine, ”Ykpmenkaura”, 2002. C. 397-435.

5.JIekuii, mo unTaroThes Ha Kadepi.

B. Onuc 1adoparopHux poodir
PoGora 4.1. BuzHaueHHs CTyNEeHIO riapoJidy 0ijika MeToaoM (OpPMOJIBLHOIO
TUTpyBaHHd (M0 CepeHceny)

B opranizmi B mporieci neperpaBilOBaHHS MOCTIHHO BiIOYBAa€ThCS T1APOII3
ounkiB. Ilpu rigpomi3i mpocTux OUIKIB YTBOPIOIOTHCS aMIHOKUCIOTH. [ipostizaTu
Ol1Ka (OTpUMaHI MITYYHO MIJISXOM HarpiBaHHS 3 KUCJIOTOK YU JIyTOM) 3aCTOCOBYIOTh
y MEIUIMHI B pOJi JIKAPChKUX MpemnapariB Uil MapEeHTEepalbHOrO XapuyBaHHS.
Meton GpopMOIBHOTO TUTPYBAHHS J03BOJISAE CIIJKYBAaTH 3a XOJOM TiJIpoJii3y OiKa,
BHUBYATU JIII0 MPOTEOJITUYHUX (EPMEHTIB, a TaKOX BHU3HAYaTH KUIBKICTh OlLIKa,
HaIpUKIad, B MOJIOIII.

IHpunyun. KinpkicTh KapOOKCWIBHHX, OT)KE€ 1 €KBIBAJICHTHY iM KiJIbKICTh
aMiHOTpyN, BHU3HA4yatOTh TUTpyBaHHAM (,1M po3umHOM HATpid TIIPOKCUIY B
npucyTHOCTI (popmanpaeriny; ¢GopMaibAerisy XiMIYHO 3B'S3y€ aMIHOTPYIH, IO
MarOTh JIY’KH1 BJJACTUBOCTI, B PE3yJIbTaTl YOI'O PO3UYUH CTA€ KUCIUM (Uepe3 HasBHICTh
y aMIHOKHMCJIOT 1 OUIKIB KapOOKCHJIBHMX Tpyl). BUIKOBHIl Trigpoii3aT OTPUMYIOTb
HarpiBaHHsAM OuIKa 3 CIPpYaHOKW  KHUCJIOTOKO  (3a34ajerilb BHUKOHYETbhCS
JIadOpaHTOM).

Xio po6omu. BuzHauatoth a30T aMiHOTPYTI B 4-x mpoOax: 1) B po3uuHi Oiika
JI0 T1ApodIi3y; 2) B rigpoiii3ari Oi1ka, oTpuMadoro yepes 10 XBWIMH Miciis T1APOizy;
3) B rigpomizari Oinka, oTpuMmaHoro depe3 40 xBwinH; 4) B PO3YMHI MICJIS TTOBHOTO
rigponizy (1 roauny). [ns mporo B KOJOOUYKY HAIMBAIOTh 5 MJI BIAMOBITHOTO
po3unHy, noaaroTh 3 Ma 20% HehTpasbHOTO po3unHy (opmaminy i1 2-3 kpamti 1%
po3uuny denondraneiny. TutpyroTs 3 Oropetku 0,1M po3unHOM HATPIN T1APOKCUITY
710 YTBOPEHHS POKEBOTO 3a0apBICHHS.

[IpoBOasATH pO3paxyHOK CTYIEHIO T1IPOIi3y, BIAHIMAIOYHN Bl KOXKHOT'O 3HAUCHHS
TUTPYBaHHS KUIBKICTh MJI HaTpid T1APOKCHU]Y, IO MilJIa HA TUTPYBAaHHSA PO3UUHY
Oiska 10 rigpomizy (1-a mpoba).

Ilpuxnao po3spaxyuky: Ha TuTpyBaHHs 5 Mi 1-0i npobu minuio 0,2 mu 0,1M
PO34YUHY HATPiM TiJIpoKcUay, 2-0i mpobu — 1 mi, 3-o0i npodbu — 2 mi, 4-0i npobu —
4mn. BimHiMarouu BiJ KOXXHOTO pe3yJbTaTy TUTPYBAHHS KUIBKICTH MJ HATpid
TAPOKCUIY, IO MILIa HAa TUTpyBaHHA 1-0i mpoou (0,2mi1 ), OyzaeMo MaTu Cliayrodi
udpu: Ha TUTPYBaHHSA Ipyroi mpodu minuio 0,8mit; 3-of mpobu -1,8mi; 4-01 mpodu -
3,8mi1. KinmbkicTh MJT HATpid TIAPOKCHAY, IO TIIJIAa Ha TUTPyBaHHSA 4-0i mpoodw,
craHoBuTh 100%. 3Biacw cTymiHb TiApomi3y mopiBHIOE: 1) s rimpodtizarty,

oTpuMaHoro uepe3 10 XBUIIUH:
3.8 - 100%
0,8 - X X=21%
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2) m1s Tipoti3aTy, OTpuMaHoro uepes 40 XBUIINH:
38 - 100% ;
1.8 - X X=47,4%

Pob6ota 4.2. KifibKkicHe BU3Ha4YeHHsI Ol1Kka B ceui
4.2.1. Metoa CroabHIKOBa
Ilpunyun. Meton 3acHOBaHUN Ha YTBOPEHHI O170T0 KUIbISI HA MEXI MIX
KOHIICHTPOBAHOIO HITPATHOI KUCJIOTOO 1 po34MHOM Olka (peakitist ['enepa).

ExcniepuMeHTaIbHO BCTAaHOBJICHO, IO pO3uMHH, MmO MicTaTh 0,033 r/;m Oinka,
YTBOPIOIOTh Oi€ Kbl B KIHLI JIPYroi - Ha MOYAaTKy TPETbOi XBUJIMH IMICIsA
HaIllapyBaHHs HAa HITPATHY KHUCIIOTY.

Xio po6omu. Po3Boasate nocmipkyBany cedy 1:10; 1:20; 1:30; 1:40; 1:50; 1 T. .
Jns uporo roTyrTh y TpoOipii mouyaTkoBe posBeieHHs ceui 1:10 (B mpoOipky
BHOCITH | MIJI JIOCHIIKYyBaHOI cedi 1 J0JalTh 9 mi muctuinboBaHoi Bojau). IToTim
TOTYIOTh 8 pO3BEIEHb Ceul 3T1AHO 31 CXEMOIO:

Ne ipo6ipku, 1 2 3 4 5 6 7 8
PO3BEACHHS 1:10 1:20 1:30 1:40 1:50 1:60 1:70 1:80
OO0’ eM ceui, MII

pO3BENEHOT 1 1 | 1 1 1 1 1
1:10

O0'eM BoaH, MII - 1 2 3 4 5 6 7

3 BMICTOM KO>KHOI MPOOIpKH 3AIHCHIOIOTH PEAKIIiIo 3 HITPATHOIO KUCIOTO. J{7s
HpOro B 8 IHIIMX MPOOIPOK HAIMBAIOTHh 16 Kpameiab KOHLEHTPOBAHOI HITPATHOI
KHCJIOTH, Kyl OOEpEXHO IO CTIHLI, TPOXM HAXWIMBIIM NPOOIPKY, HAIIAPOBYIOTH
MINEeTKO 1M1 BIAMOBIZHOTO PO3BEAEHHS Cedl 1 BIAMIYAIOTh Ty MPOOIPKY, B SIKIN
3'SIBISIETHCS Ol1€ KUIbLIE MIXK IPYTOIO0 1 TpeThoro XBriMHAMU. [lomHoXky10Th 0,033 Ha
pO3BeZIeHHS ceyl B Ii mpoOipii (Hampukiad, sl TpeThoi mpoOipku - Ha 30).
OTpuMylOTh BMICT OUIKa B TMATOJOTIYHIA cewi B T/ (y UbOMY BHUIAAKY
0,03330=0,99 r/n).

4.2.2. KosiopuMeTpUYHUI MeTOJ BU3HAYEHHH Ol1Ka

Ipunyun. binku 3 xynpym(Il)cynbdatom B Ty)KHOMY CEpeIOBHIII
YTBOPIOIOTh ~ OlypeTOBUI  KOMILIEKC, 3abapBiieHMi y  (iOJETOBUM  KOJIp.
[HTeHCUBHICTh 3a0apBIIEHHS KOMIUIEKCY, SKa 3aJeXHUTh BiJ KUIBKOCTI OiTka B
JIOCITIKYBAaHOMY po34uuHi, BuMiproThcsi Ha OEK.

Xio pooomu. B npoOipky HanuBarOTh 1 mMi mpodiabTPOBAaHOI Cedi, MOTIM
4mn 20% po3unHy HaTpiid xjopuay 1 | Kparuio JIbOJOBOI aleTaTHOi KUCIIOTH.
[TomimawTe TpoOipKy B KHUII'S9y BOJsHY OaHio Ha 5-10 XBWIMH [JIi TIOBHOTO
ocajpkeHHa Ounka. IlotiMm  QinbTpyroTh, ocanx Ha QUIBTPI POZYUHAIOTH 1M
¢bi3po3unny ta 4 mu peaktuBy Bebepa (kynpym(Il)cynbdar, kaniii-HaTpiii TapTpar,
HaTpii TigpokapOoHaT, Hoau Kalio y Boji). Po3uun 3HOBY GuIbTpyroTh 1 yepe3 30
XBWINH (orokonopumerpytoth Ha @DPEK mnpu 3ereHoMy CBITIOPUIBTPI TPOTH
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KOHTpoIt0: 1My izpo3umnny 1 4mn peaktuBy Bebepa. 3a kanibpyBansHUM Tpadikom
3HAXOJIATh MPOIICHT O1IKa B Cei.
Kninixko-diacnocmuune 3Ha4eHH:A

bilok B HOpManbHIN cedl 3HAXOJIUTHCS Y BUTJISAL CIiIB, SIKI HE BU3HAYAIOTHCS
3BUYAHUMU METOJ/IaMHU, 1110 3aCTOCOBYIOThCS B KJIIHIUHIN J1abopaTopii. [losiBa Oiika
B C€4l HOCUTh Ha3By MPOTEiHYpii a00 aap0yMmiHypii, 60 ceya MICTUTh, B OCHOBHOMY,
anbOyMiH cupoBaTku KpoBi. IIporeinypis moxke OyTu nikicHoro 1 xubOHoro. Ilpu
TIACHIA mpoTeiHypii OIOK CHpOBAaTKM KpOBI MOTpAruisie B Ce4y uepe3 HUPKH.
BunankoBa abo xuOHa NpoOTEiHypisi CIOCTEPIra€ThCs, SIKIIO B C€Yy MOTpAIUIsEe CIU3,
KpOB, THil 3 CEYOBHBIJHUX NUISIXIB. BUTOK 3'IBNSATHCS B ceul Mpu HEPPUTI, CEpLICBUI
JNEKOMIICHCAIlil, Tpu JeskuXx ¢GopMax MiABUIICHHS KPOB'THOTO THCKY, TIpH
BariTHocTi. Ceua, 110 MICTUThH O1JIOK, CTa€ KaJaMyTHOIO.

Podoora 4.3.1. KiabkicHe BH3HAYE€HHSI CE€YOBHHH B ce4di 3a MeETOIOM
Bopoaina
Ilpunyun. Meton bopojiiHa € Ta30METPUYHHUM, B OCHOBI HOTO JIEKUTH
PO3MICTUICHHS] CEYOBHHN OPOMHOBATHUCTUM JIyTOM 3 BUJIJIEHHSM BUTHHOTO a30TY

CO(NH:); + 3NaBrO +2NaOH —  3NaBr + Na,CO; + 3H,0+N,

3a 00'eMOM Ta3010/11I0HOTO a30TYy, 110 BUAUISIETHCS, BUPAXOBYIOTh BMICT CEHOBHUHH.

Xio pooomu. Anapatr bopojniHa mpoOMHUBAaIOTh 1 HAMOBHIOIOTh HACHYCHUM
pPO3YMHOM HaTpiil xyopuay. BepxHio OmOpeTKy HamoBHIOIOTH 6-Ma M cedl,
po3BeneHoi B 10 pa3iB i mepeBOAsATH 5 MJI Cedl B HIDKHIO OOpeTKy. Bracmimok
3HAYHOI PI3HUII B MHUTOMIM Ba3i ceya OyJe 3HAXOJIUTHUCHh HAJl PO3YMHOM HATpid
XJIOpUly, HE 3MINIYIOUUCh 3 HUIO. 3AJIUIIOK C€Yl 3 BEPXHbOI OIOPETKU BWIMBAIOTH
yepe3 00koBuUH X1 KpaHa. [[poMuBaIOTh BEPXHIO YACTUHY OIOPETKU IUCTUIHLOBAHOIO
BOJIOIO 1 HAJMBAIOTh y BEPXHIO YACTHHY OIOPETKH 5-8 MJI OPOMHOBATHCTOIO JIYTY 1
NOPIIsIMA MEPEBOJIATh B HIDKHIO YAaCTUHY OIOPETKH 1O TPUIUHEHHS BUIIJICHHS
a3oTy. Po3paxoByroTh, sIKid KITBKOCTI CEUOBHMHHU EKBIBJICHTHA KUIBKICTh a30TYy,
310pa”oro B amapati bopojiHa, KOpUCTYHOUYHUCH TabauIer0 MallbueBChKOTO, Oepydn
JI0 yBaru TeMmmnepaTypy Ta THCK. Po3paxyHOK BMICTY C€4OBHHHU B J000BiH ceui (X)
MO>ke OyTH MpOBeIeHU 3a (HOPMYIIOLO:

a°be10° 1500
X= , A
560

a — maca CeYOBMHM (B MT), €KBIBaJeHTHa | MJ a30Ty 3a MEBHOIO THCKYy Ta
TeMIiepaTypu (3HaXOAATh 32 TAOJIUIICIO);

b - 00" em azoty (M), 3i0paHOro B amapari;

10 — BenMuunHAa, JIe BpaXOBAHO PO3BEJICHHS CEeUl ;

1500 - xiapKICTH MJT JOOOBOI ceui;

5 —o00’em (B mut) cedi (po3BeeHOT), B3SATOT JIs aHATI3Y;

60 - koedilieHT epepaxyHKy Mr B MM.
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Kninixko-odiaznocmuune 3nauenns.
B Hopmi B nmo6oBomy 00’eMi mictutbes 330-580 MM cewoBuHu. BuninenHs
CEYOBUHHU MIABUILYETHCS MPU:
- BXKMBaHHI 1K1 3 BUCOKMM BMICTOM O1JIKIB;
- PU 3aXBOPIOBAHHSIX, 110 CYNPOBOJIKYIOTHCSI PO3I1aJI0M TKAHUH.
3MeHIIeHHS BUIUICHHSI CEUOBHHU XapaKTEPHO JJIs 3aXBOPIOBaHb MEUIHKH Ta MIPU
nopyuieHH1 (UIbTpaniiHoOl 31aTHOCTI HUPOK.

Po6oTa 4.3.2. BuzHayeHHs BMICTY aMiaKy B cedi

Bwmict amoHi€BUX cosieil y cedl BU3HAYAIOTh TUTPOMETPUUHHUM METOIOM TiCIs
peakiiii 3 hopMaIbIaeTiaoMm.

Ilpunyun. Meton 6a3yeTbCs Ha B3a€MO/IIT COJIEH aMOHII0 3 (OPMaJIBIETIIOM, Y
pE3yNbTATI YOTO YTBOPIOETHCS MeKCAaMETUIIEHTETpaMiH (YPOTPOMiH) 1 BUBLIbHAETHCS
€KBIBaJICHTHA KUIBKOCTI aMiaKy KIJTbKICTh XJIOPHJHOI KHUCIIOTH, SIKY BIITUTPOBYIOTh
PO3YMHOM HATPIH TIPOKCUIY:

ANH,CI+6CH,0 — g Ny(CH;)+4HCI + 6H,0

Xio pobomu. B xonby wnHammBaoTh 10 Mm ceui, gomarTh 1-2 Kparuii
¢denondraneiny 1 Heurpanizyrors 0,1M po3unHOM Hatpiid rigpokcupay. JomaroTh
piBHHII 00’€M CBIKOHEWTpami3oBaHOTO po3unHy Gopmanbiaeriay. Bracmimok
BUJIIJIEHHS XJIOPHJIHOI KHCIOTH POKEBE 3a0apBiieHHA 3HHMKae. CyMilll TUTPYIOTb
0,1M po3urHOM HATpIH TIAPOKCUAY IO TIOSIBU POXKEBOTO 3a0apBiicHHS. 32 00’ eMOM
OCHOBM, BHUTPAY€HOI HA THUTPYBAHHS, PO3PAaXOBYIOTh BMICT aMiaky B J1I000Bii
KUTBKOCTI Ceui:

a® 0,0017¢ D
X= , A€
10

X-KUIBKICTh aMiaKy B JOOOBiH ceul, T;

a- 00’eM OCHOBHU, BUTPAUEHOI HA TUTPYBAHHS, MJ;

0,0017-kinbKicTh aMiaky, o Bianosigae 1mia 0,1M po3unHy HaTpil T1APOKCULY
(TUTp amiaky), T;

D- niypes;

10-06’em cedi, B3ATOT [T aHATI3Y, MII.

Kniniko-diacnocmuune 3nauenns

A3ot amiaka B cedl cTaHOBUTH 35,7-71,4 MM 3a 100y B ceul. 30UIbILIEHHS] BMICTY
amiaky B ce€dYl CBIJUUTH MPO MOPYIICHHS 3HEUIKOPKYI0UOi (DYHKIT NEeYiHKH, a came
CUHTE3Yy CEUOBUHU (YpEOTeHE3Y).

PoGoTa 4.4. Bu3HaYeHHS TOMOT€HTU3MHOBOI KMCJIOTH B ceyi

Ilpunyun: Bu3HadyeHHS TOMOTECHTH3WHOBOI KHCIIOTM TPYHTYETbCA Ha 11
BIJIHOBJIIOBJIbHUX BJIACTUBOCTAX (TOMOIEHTHU3MHOBA KHUCJIOTa 3a OYyJ0BOIO €
JTUTIIPOXIHOHOM), TPU  OKUCICHHI, Hampukiala, ¢GochopHO-MOTI0ACHOBUM
peakTUBOM (YTBOPIOETHCS 3€JICHE 3a0apBIICHHS).

HO OH

CH, - COOH



Xio pooomu. Jlo 1 wmn ceui gomatorb 1 mim 0,5M poszumny KH,PO.,
nepeMilyroTh, AofaTh 1 Ma 5,0% po3uuny momniOaaTy amoHiro Ha SN po3uuHy
H,SO, nepeminrytots i 3anumarTs Ha 20 XBWIMH MpU KIMHATHIN TeMmeparypi s
PO3BUTKY 3a0apBiieHHsI. DOTOMETPYIOTh MpH JOBKUHI XBUJIl 670HM B KtoBeTi 1cM (B
KOHTPOJIi 3aMICTh ce4l — | MJI TUCTUIILOBAHOT BOJIH).

Po3paxyHOK BMICTy TOMOT€HTH3WHOBOT KHCIIOTH TTPOBOJISATH 32 (POPMYJIOH0:

C =41,8 e D (Mkr/mi B po0i), 1e

D-excrunkiis OEK;

41,8- koe(ilieHT epepaxyHKy;

B ceui B cepeaHboMy MOXE MICTUTHCH 10 28 MKI/MJI TOMOT€HTHU3UHOBOI
KHUCIIOTH.

Kninixko-0iacnocmuune 3HauenH:.

['OMOTeHTHU3MHOBA KHUCJIOTa € TIPOAYKTOM OKHCITIOBAJILHOTO KaTabomi3My
aMIHOKHMCIIOTH TUPO3WHY. BHCOKHII BMICT IIl€i PEYOBUHHU CIIOCTEPITAETHCS MPHU
CHAJKOBUX  3aXBOPIOBaHHAX  (@JKanTOHYpis -  BIACYTHICTb  OKCHAa3u
TOMOTEHTH3UHOBOT KHCJIOTH) Ta MOXE IMIBUITYBAaTUCh TIPU AKX 1HIIHX
MaTOJOTIYHMX CTaHaX (KOJAreHo3u- peBMAaTU3M, TOH3WJIIT Ta 1H.)

PoGoTa.4.5. BuzdHaueHHs TPUNITO(pAHY B ceui
(Hdemonctparis. Metonuka Mycina P.A.)

Ilpunyun. TpunrodaH € HE3aMIHHOK aMiHOKHCIIOTOI, HAJAXOAUTHh B OPTaHi3M
JIOMHA 3 TKEK, BUKOPUCTOBYETHCS B CHUHTE31 OlIKa, JUIsi CHUHTE3y MeiaTopa
HEpPBOBOi CHUCTEMH CEpOTOHIHY, BiTaminy Bs . Jlna BusHaueHHs Tpunrodany
BUKOPUCTOBYIOTH (DOTOMETPHYHY pEakilifo 3 TioaleTalsiMu (Ha MeprIiid crafii
BiIOYBA€THCS YTBOPEHHS TioalleTaldsi MPU B3a€EMOJIi TIIOKO3W Ta IIUCTEIHY B
MPUCYTHOCTI CipYaHOi KHCJIOTH, a Ha JPYyroMmy ertami TpunTodaH B3aEMOMIE 3
TioaleTajaeM BYTJIEBOAY) 1 yTBOPIOETHCS YePBOHE 3a0apBIICHHS.

Xio pooomu: B nipoOipKy MOCTITOBHO JTOOABISIOTh:

0,25 M1 poO0YOro po3yuHy TIIOKO3U (MIiCTUTH 200 MKT TTHOKO3H)

+1,5 mu koHuenTpoBanoi H,SO,

+0,1 M 2% po3uMHY UUCTEiHYy (CHOCTEpIra€EThCs YTBOPEHHS TiOaleTams
UCTEIHY KOBTOT'O KOJIbOPY).

+0,4 M1 TUCTUIIBLOBAHOI BOIM (3a0apBIEHHS MOXKE 3HUKHYTH)

+0,2 M ceul.

3anumatoth Ha 30 xBuianH. PotoMeTpytoTh npu 540HM B ktoBeTi 0,5¢cM mpoTH
BOJIU.

Po3paxyHOKk mNpoBOJsATH 3a KamiOpyBaJIbHUM TpadikoMm, SKUHA OMUCYEThCS
PIBHSHHSIM:

C =55,3 ¢ D (mkr tpunrodany B mpo0i), ae
D- exctunkiis EK,
55,3- koediIleHT MepepaxyHKy.
Peakiiis Bu3HaueHHs1 TpuntodaHy AOCUTH crienddivuHa, ajge MOXYTh pearyBaru
TaKoX 1 moXiaH1 TpunTodany (1HIOMETaIluH, TPUIITAMIH, 1HI0JI, payCeui Ta 1H.)
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PoGota 4.6.: Bu3dHaUueHHsI CyMMHM BiJHOBJIEHOI0 IJIYTATIOHY i HUCTEIHY

Ilpunyun : SH-rpyna unucTeiHy Ta TIIyTaTiOHY Ma€ BiJHOBIIOBAJIbHI
BJIACTUBOCTI 1 MOe€ I1J1 BILTUBOM OKMCJIFOBauiB MEPETBOPIOBATUCH HA JUCYJIb(ITHYIO
dopmy. 3a KIIBKICTIO OKHCIIOBaya, 0 OyB BHUKOPHUCTAHHMM y OKHCHO-BIJHOBHIM
peaxiiii, MO’KHa po3paxyBaTy BMICT TIOJOBUX CHOJIYK B O10JIOTTYHIN piAMHI.

CH, - CH — COOH
+1, | |

9 CHy - CH - COOH 5 HNh
| | > + ZHI
SH  NH, f ﬁqH=
CH, - CH - CO0H
[uctein [ucrin

Xio pooomu. B xonby mns tupyBanusa BHOCATH 0,5 TX

A (tpuxmoparnerar)-dinpTpara KpoBi ( BiAmoOBiZae 1My IUJIBHOI KpOBI)
nonaroth 2mia 0,1M poszunny HCI, 2 kpamii 1% po3uwHy KpOoXMamio 1 TUTPYIOTh
0,0005M pozunnom I, 10 CTIHKOrO CHHBOTO 3a0apBJICHHS 1 3aMUCYIOTh 00 €M
po3uuHy Hoay 1m0 OyB BHKOPHUCTaHHWM Jisi TUTpyBaHHS. Po3paxyHkM TpOBOISATH
BUXOJSIYM 3 TOTO mo 1 Moab Hoay okucitoe 2 mous mucreiny (Imm 0,0005M 1,
Butpaydaerbes Ha 0,001 MMOIb UCTETHY).

Po3paxynok:

A 0,001 1000 mr

X:

MMOJIB/JI, JI€:
1 ma

A- xinpkicTs M1 0,0005M posuuny I, 3aTpadeHOro Ha TUTPYBaHHS;
0,001 1 1000 - koediieHTH NTepepPaxyHKY;
IMJI - KUTBKICTH IUJIBHOI KPOBI, B3ATO1 JJISI TOCITIIPKCHHS.

B HOpMi BMICT T10710BHX CHOJYK (TJIyTaTiOHy Ta HucTeiny) B kposi 0,9 — 1,50
MMOJTB/J.

PoGora. 4.7. BusHayeHHs aKTHMBHOCTI ajaHiHamiHoTpaHcdepas3u (2.6.1.2.) B
CHPOBATIi KPOBi AUHITPOEHIITIAPAZNHOBUM METOI0M

Ilpunyun. B pe3ynbrari nepeaMiHyBaHHS AaMIHOKHCIOTH ajlaHIHYy, IIO

NpOXOAWUTh  Mmiag  Ji€0  anaHiHaMmiHoTpaHcdepasu  (AnAT),  yTBOproeThes

NIPOBUHOTPAJHA KHUCJIOTa, sKa MpU J0AaBaHHI 2,4-TUHITPO(EHUITIApa3uHy B

JYKHOMY CEpelOBUIIl IEPETBOPIOETHCA B T1Ipa30H IMIPOBUHOIPAIHOI KHUCIIOTH.

[iHTeHCUBHICTH 3a0apBIE€HHSA YTBOPEHOI CIIOJIOKHM IMPOMOIiifHa KUIBKOCTI YTBOPEHOI
HiPOBUHOIPATHOI KUCIIOTH.
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Xio pooomu. B nB1 npoOipku (JOCHIIHY 1 KOHTPOJIbHY) BHOCATH 1o 0,5 M
cyoctpatHoi cymimni (ajaHiH Ta O-KETOrjayTapoBa KHCIOTa) 1 MOMIMAITh Yy
tepmoctat npu 37°C Ha 5 xBwiumH. [loTiM y mocmiaay npobipky npuinuBaroTh 0,1 mi
CHUPOBATKH KPOBI1 3/TOPOBOI UM XBOPOI JIOAMHU, a B KOHTpoibHY - 0,1 M Boau Ta 0,5
MJI pO34MHY 2,4-THHITpO(EHUIrIpa3uHy 1 CTaBIATh Ha 1HKyOalilo 00uaB1 MPOOIPKU
B TepMocTar npu temmeparypi 37°C Ha npots3i 30 xBunnH. Buitmaiors npo0ipku 3
TEpMOCTaTy 1 WPWIMBAIOTh B JociigHy mpoOipky 0,5 wma  posuuny 2.4-
JUHITPOQEHITIApa3suHy 1 00uABl MNpoOipku 3anviaoTb Ha 20 XBUIMH HpH
KiMHaTHIA Temneparypi. [lotim nomarots mo 5 mia 0,4N po3unny NaOH B koxHY
npoOIipKy, CTapaHHO 3MINIYIOTh, 3AJMIIAIOTh MpPH KIMHATHIA TemmepaTypi Ha 10
XBWIMH, Ticist yoro goromerpyroth @EK B k1oBeTi TOBUIMHOIO 1 CM MpH 3eeHOMY
CBITIO(IBTPI CYIIPOTH KOHTPOJIIO.

Po3paxynok: akTUBHOCTI (EpMEHTY B CHpPOBATIll KpOBI MPOBOIATH 3a
KanmiopyBasibHOIO — Tabmwmiero. IlepepaxyHok aktuBHOCTI  (depmenTtiB (X)MM
MIPOBUHOTPAHOT KUCIIOTH, 10 YTBOPMJIACh MpH 1HKyOarii 1 1 cupoBaTki KpoBi Ha
npoTs3i 1 roguuu npu 37°C, mpoBoAATh 3a GOPMYIIOKO:

Ce 210000
X= , ae
88000

10000 — xoediiieHT MepepaxyHKy Ha 1JI CUpOBATKY;

C - nipoBUHOrpaJHa KUCIOTa B MKT, 3HalJIeHa 3a KaJllOpyBalbHOIO TaOIULEIO;

88000 - Bara 1MM mipoBHHOTPATHOT KHCIOTH B MKT;

2 - xoedimieHT nepepaxyHkKy Ha | roja. iHkyOamii, TOMy IO Yac 1HKyOarii
CTaHOBUTH 30 XBUJIMH.

Y HOpMI aKkTUBHICTh anaHiHaMmiHOTpaHcdepasu craHoButh 0,1-0,68MM
MiPOBUHOTPAHOI KUCIOTH Ha 1)1 cupoBaTKu KpoBi 3a 1 roa.inkyo6artii mpu 37°C (0,1
- 0,68MM n/rox)

KaniOpyBanbHa Tabauis.

AxtusBHIicTh ATAT
Excrunkmis B MKT [IBK
B 0,1MJ1 cupoBaTku
0,01 0,31
0,02 0,63
0,03 0,94
0,04 1,25
0,05 1,56
0,06 1,87
0,07 2,20
0,08 2,51
0,09 2,82
0,10 3,13
0,11 3,44
0,12 3,75
0,13 4,06
0,14 4,37
0,15 4,68
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Kniniko-diacnocmuune 3nauenns
AnaninamiHoTpaHnc(epaza € 1UTO30bHUM (epMeHTOM, akTuBHICTH ANAT
MIJBUINY€EThCS TpHU 1HPekIiiHOMYy TenaTuTi. AcnapratamiHoTrpancdepasa (AcAT) e
MITOXOHJIpiaTbHUM (EPMEHTOM 1 11 aKTUBHICTh MIJABUIIYETHCA TPH 1HPAPKTI
MioKapja.

Pobora 4.8. JlocaigsKeHH KHCJIOTHOCTI HUIYHKOBOI'0 COKY

Ilpunyun. BusHaueHHS KHUCIOTHOCTI IUTyHKOBOTO COKY IIOJISITAa€ B
TUTPYBaHHI BUIbHOT XJIOpUIHOI (COMSHOI) KHCIOTH Ta KHUCIOPEaryr4nx pPEUYOBUH
0,IM po3unHOM HaTpid rigpokcuay. B Tiii camiii npoOl HUIYHKOBOIO COKY
BU3HAYAETHCS K 3arajibHa KUCJIOTHICTh B MPUCYTHOCTI 1HAUKaTOpa (eHondraieina,
Tak 1 BMICT BUIbHOI XJIOPHJHOI KHCJIOTH B TPUCYTHOCTI  1HJIMKATOpa
TUMETHIIaMIHOa300€H30/1y. BUTbHY XJOpHAHY KHUCIOTY 1 3arajibHy KHUCIJIOTHICTh
IUTYHKOBOT'O COKY NPHUHHATO BHpaxkaTh  KuibkicTio M 0,1M po3uuny HaTpii
riipokcuay, o minuia Ha TuTpyBaHHsS 100 MJI IUIYHKOBOTO COKY B MPHUCYTHOCTI
BUIMOBITHUX  1HAUKATOpPIB. 30HA TEPEXOJy JIBOXKOJBOPOBOI'O  IHIAMKATOPY
JTUMETUIIaM1H0a300eH30/1y 3HaXoauThes B Mexkax pH 2,9-4,0. ®enondranein HabyBae
3abapBieHHs npu pH=8,5. Bu3HaueHHs! KMCIOTHOCTI NIUTYHKOBOT'O COKY MPOBOIUTHCS
B TPhOX IP0o0ax HUTYHKOBOTO COKY (Nel, Ne2, No3).

Xio pooomu. B kon0604Kku 175 TUTPYBAHs BIIMIPIOIOTH MO 5 MJI IITYHKOBOTO
COKY, IOJIMBAIOTh 1-2 Kparui JuMeTuiIaMiHoa300eH30iy 1 2 kparuii ¢eHondTaneiny.
Tutpyrots 0,1M po3unHOM HATpIi TIAPOKCHUY O MOSIBU OPAaHKEBOro 3a0apBIEHHS 1
BIJIMIYAIOTh KUIBKICTb JIYTY, IO MIIUIA HA TUTPYBaHHS BUIBHOI XJIOPUAHOI KHUCIIOTH
(nepwa BiamiTKa). Jlam OpoAoOBXKYIOTh THUTPYBAaHHS JO MOSBH JIMMOHHO-OBTOI'O
3a0apBiieHHs (pyra BiAMITKa) 1 3HOBY BIIMIYaOTh KUIBKICTH JYTy, IO TILIIa Ha
TUTPYBaHHSA 10 Jpyroi BigmiTku. [loTiM MPOAOBXKYIOTH THUTPYBaTH A0 TIOSBU
pokeBOro 3a0apBieHHs (TpeTs BiaMiTKa). BinMidaroTh KIIBKICTh JYTy, IO MIiIUIa HA
TUTPYBaHHS BIJ MOYaTKy A0 TpeThoi BiAMITKH. Ha OCHOBI OTpUMaHUX 3HAYEHb
TUTPYBaHHS TPOBOJSATH PO3PAXYHOK 3arajibHOi KHCJIOTHOCTI, BIJIbHOI Ta 3B’sI3aHO1
XJIOPUJIHOI KUCIIOTH B IIUTyHKOBOMY coili. [lepma BigmiTKa BiAMOBIJA€ KIJIbKOCTI
BUTbHOT XJIOPUIHOI KHCIIOTH, CEpelHE apuPMeTHyHe MDK JPYror Ta TPETHOK —
3arajbHii XJOPUIHIN KUCIIOT1, TPETS BIAMITKA — 3arajibHIN KUCIOTHOCTI IITYHKOBOTO
coky. Hampukman, Ha TuTpyBaHHS HUIyHKOBOTO coky 0,1M po3umHOM HaTpiit
TIAPOKCUY 3aTpadyeHo JI0 MEepIIoi BiAMITKU (OpaHKeBUH Kojaip) — 1 Mi, 10 apyroi
(TuMoHHUIA KoONip) — 2 M, n0 Tperhoi (pokeBuit komip) — 3 wmur Cepenne
apu(pMETHYHE MIXK APYrol0 Ta TPEThOK BiIMITKON — (2+3)/2=2,5. Otrxe, BiIbHA
HCl :1x20=20, 3arampHa xjopumHa kucioTa — 2,5x20=50, 3B’s3aHa XJIOpHIHA
kuciiora 50-20=30, 3arajpHa KHCIOTHICTH — 3X20=60.

B Hopmi 3B’s3aHa XJOpuAHA KUCIOTa AO0piBHIOE 15-20, BUIbHA XJIOpUIHA

kucnota- 20-40, 3araigpbHa KHUCJIOTHICTh HUIYHKOBOTO COKy- 40-60 TuTpariiHux
OJIUHUII.

Kniniko-oiacnocmuune 3nauenns
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BusnauenHs cexkpeTopHoi (yHKIIT HITYHKOBUX 3aJ103 MPOBOJAATH 32 IOTIOMOTOFO
acripamiiiHoro 30HayBaHHs. [Ipy 1IbOMY OIIHIOIOTH CEKPETOPHY (YHKIIIO IUTYHKY
HaTIIe, 0a3aabHy CEKPEIiio, Ta CEKPEIlil0 MiCIs BBEICHHS CTUMYIsiTopa. HaiOiumbimn
MOIMPEHUM CTUMYJISITOPOM HUIYHKOBOI CeKpelii € TicTamMiH (BBOASTH y 031
0,008Mr/KT MAMKIPHO), IKAH CTUMYJITIOE 110 45% TapieTaIbHUX KITITHH.

[Ipy 3axBOpIOBaHHSAX LUIYHKY KHCJIOTHICTH MOXe OyTH  HYJbOBOIO,
M1JIBUIIEHHOIO 1 3HMKEHHOI0. [Ipyu BHpa3koBiii XBOpoOl NUTYHKA Ta TINEPALUIHOMY
racTpuTi 30UIBIIYETHCA BMICT XJIOPUIHOI (COJITHOT) KUCIOTH, 3arajibHa KUCIOTHICTh
(rimepxyopriapisg) Ta BUIAUIEHHA mnencuHy. Ilpu ractpuTi 13 3MEHIIEHHOIO
CEeKpPETOPHOIO AaKTUBHICTIO 1 NPH BUHUKHEHHI MyXJIMH LUIYHKa CIIOCTEPITaeThCs
3MEHILECHHS BMICTY BUIBHOI XJIOPMJIHOI KHCJIOTH, 3arajibHOi XJOPUJIHOI KHCIIOTH
(TimoXJIopripis), MO MOKE CHPUYUHUTH NMPUIUHEHHS BUAUICHHS COJSHOI KUCIOTH 1
3HMJKEHHS 3aralibHO1 KUCIOTHOCTI (axyopriapis). [Ipu 3moskicHii aHeMii, pO3BUTKY
3JIOSIKICHUX NYXJWH LUTYHKa MOK€ OyTH MOBHA BIJCYTHICTb XJIOPHJIHOI KHUCJIOTH Ta
NETNCUHY (axiIisi) B HUTYHKOBOMY COIIi.

Pobora 4.9. Peakuist inenTudgikauii ricraMiny coJsiMu KOOAJIbTY

Ilpunyun. I'ictamiH pearye 13 COJISIMU KOOQJIbTy 3 YTBOPEHHSIM 3a0apBJICHUX
KOMILJIEKCHHUX COJIEH.

Xio pooomu. 0,01-0,02r ricramiHy pO34HMHSIOTH B 1 MJI TUCTUIILOBAHOT BOJIH,
JOTaf0Th 2-3 Kparwli po34MHy KOoOaibTa HITpaTy abo KoOajabTa XJIOPUIY W KParuiro
HATPI¥ T1APOKCUY, BUTIAZAE OCAJ] YePBOHO-(10JIETOBOTO KOJIbOPY.

I'. KoHTpO/IbHiI MUTAHHSA 3 TEMH
“Ximist Ta O0MiIH AMIHOKHMCJIOT i MPOCTUX OLIKIB”

1.AMiHOKHMCHOTH: Kiacuikalisi, Oy/10Ba, BIACTUBOCTI (3aMIHHI 1 HE3aM1HHI, YMOBHO
He3aMiHHI; TiApodoOHI Ta riApodUIbHI; 3apsaKeH], He3apsaHKeHl).

2.EnemenTtapuuii ckiaja OutkiB. DyHkiil OUIKIB. MeToau BUIIJICHHS Ta OYMUIICHHS
OinkiB. SlkicHe Ta KUIbKICHE BH3HaueHHs OulkiB. biypetoBa peaxiiis.
AMIHOKHCIIOTH Ta OUIKH sK hapMIpenapaT.

3.PiBHI cTpyKTypHOI oOpranizamii OUIKOBOi MoJieKyau ( TEpBHHHA, BTOPUHHA,
TpETHHHA, YETBEPTHHHA, JIOMEHHA), THUMU XIMIYHUX 3B S3KIB B OULIKOBHX
MOJIEKYJIax.

4.Di3uKO-XIMIYHI ~ BJACTUBOCTI  OUIKIB  (MOJIEKyJsipHAa  Maca, PO3UYMHHICTh
aM(pOTEpHICTH, T1IPOodITBHICTD, IEHATYpAallisl, 0OCaKyBaHHs, BUucoitoBanHs, [€T).

5.Knacudikaris mpoctux OUIKiB (3a OyJOBOIO Ta BIACTUBOCTIMHU), XapaKTEPHUCTHUKA
OKpeMuxX KiaciB OuIKiB, ix OiojoriuHe 3Ha4YeHHs (anbOyMiHUW, TJI00YIIiHH,
MPOTaMiHH, TICTOHHM).

6.Azotuctuii Gamanc, woro Buam. JloOboBa morpeba moguHM B Olnkax. Xap4yoBe
3HaueHHs OuikiB. [luHamiuHuii cTaH OUIKiB opra”iamy. Hopma OinkiB B
xap4yyBaHHi. binkoBuii MiHiIMymM Ta ontumyMm. KoeQilieHT 3HOIIyBaHHS.
IToBHOIIIHHI Ta HEMOBHOILIIHHI OUIKK. BioJoriuHa 1iHHICTh OUIKIB.

7.1leperpaBieHns (eHTepanbHUil 00MiH). IlepeTpaBieHHs TpOCTUX OUIKIB B LIUTYHKY,
dbepMeHTH, MeXaHI3M IX akTuBalli, eHmo- ta ex3onentugazu. Poms HCl. Poub
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my1uHy. KiHiesi npoaykTi TpaBieHHs OUIKIB B MITyHKY. [lepeTpaBieHHs O11KiB B
TOHKOMY KHUIIEYHUKY. BcMokTyBaHHa amiHokucior. @apmmpenapatd, IO
PETyJIIOI0Th €HTEPAIbHUIM OOMIH.
8I'nutTs OlNKIB B TOBCTIM Kummii (IPOAYKTH THUTTA JII3UHY, OpPHITHUHY,
deHinananiny, TUpo3uHy, TpunTodaHy). MexaHi3M 3HEIMIKOKEHHS TOKCUYHUX
MPOAYKTIB THUTTSA. 3HEIMIKOMKCHHS 1HIody. KiiHiYHE 3HA4YeHHS BH3HAYCHHS
TBAPUHHOTI'O 1H/IUKAHY.
9.Ilyn (doHa) amMIiHOKHCIOT: TIOTIOBHGHHS Ta  BUKOPHUCTaHHS aMIiHOKHCIOT B
oprani3mi. ITpomixkuuii oOMiH mpoctux OUIKiB. TpaHcaMiHyBaHHS: (DEPMEHTH,
koepMeHTH, MeXaHi3M, 3HaueHHA. AMiHOTpaHcdepa3uw Ta MeXaHi3M iX nii,
KJIIHIYHE 3HAYCHHSI BUBHAUYCHHS TpaHCaMiHa3.
10.le3aminyBaHHs: BUIU, MEXaHi3M, (pepMeHTH, KopepMeHTH, 3HaueHH. MexaHi3m
OKHUCJIOBAJIBHOTO JI€3aMiHYBaHHS TIyTaMiHOBOi KHCJIOTH. Ponb riyTramiHOBOi Ta
O-KE€TOTJTyTapoOBOi ~ KUCIOT B  a30TUCTOMY OOMiHi. JlekapOOKCHIIOBaHHS
aMIHOKHCIIOT. YTBOpEHHS Ta OiojoriuHa fis OIOT€HHHMX aMiHiB, iX
3HelKoKeHHs. PapmmpenapaTtu — iHriditopu MAO.
11.Jxepena amiaky B opranizmi. Illnsxu 3HEmIKOMKEHHS aMiaky (TomepeaHe i
ocrarouyHe). TpancnoptHi ¢hopmu amiaky (yrBopenns AJIA, I'JIY 1 I'JIH, ACII 1
ACH). Posb rimyraminasu 1 acnaparidasu. OpHITUHOBUIN LMK CUHTE3Y CEYOBUHMU.
Hukn dymapoBoi KUCIOTH Ta oro 3HaueHHs. CedoBHHA SIK KIHIIEBUH MPOIYKT
a30TUCTOTO OOMiHY, BMICT B KPOBI 1 ceui.
12.IToHATTS TIPO TIIOKOHEOT€HE3, TIIFOKOT€HHI Ta KETOT€HHI aMiHOKUCIOTH; IUIIXH
BUKOpUCTaHHS mipyBary. OcoOnuBocTi 00MiHYy Ta O10JOriyHE 3HA4YEeHHS
amiokucnot ( I'mi, Cep, Iluc, Ama, Tpe, I'my, Acmn, Apr, I'ic, Tpu, ®DeHn,
Tup). OcobnuBocTi 00MiHYy MeT, 3HaUeHHS] TOMOIMCTEIHY .
13.IlonsiTts mpo ¢depMeHTHI OIOKM Ta MOJEKYJSpHI (CHaaKOBl) XBOpOOH
(beninmpoBuHOTpaHa OJirodpeHis, KpPEeTHUHI3M, albOiHI3M, aJIKalTOHYPis,
XBOp00a KJIEHOBOT'O CHPOITY).
14.Ponp medinku B OLTKOBOMY OOMiHI, IemnaTonpoTeKTOpHU. BioXiIMiYHI MOKa3HUKH
O1IKOBOTO OOMIiHY.
15.51xum MeTogoM MOXKHA BHU3HAYUTH B OIOJOTIYHMX pIJMHAX: CEYOBUHY, OLJIOK,
AKTUBHICTH TPaHCaMiHa3 Ta KUCIOTHICTh IIIJTYHKOBOTO COKY?
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PO3IJIV
CKJAJHI BIVIKH. HYKJEIHOBI KUCJIOTHU. ETAIIA NEPEJAYI
TEHETUYHOI IH®OPMAIIII
A.lluTaHHs Ui MiATOTOBKHA 3 TEOPETHYHOI0 MaTepiaJry.

1.Knacudikariisi Ta XapakTepUCTHKA CKIIATHUX O1JIKIB.

2.Knacudikaiiis Ta XapakTepUCTHKa XPOMOIIPOTETHIB.

3.I'eMorno0iH: XiMiuHa Oy10Ba, 3HAUCHHS, BUAM Ta CIIOJYKH Te€MOTJIO01HY.

4.T'emorno6iHO3M.

5.IlepeTpaBiatoBaHHS reMOTI001HY.

6.biocuHTe3 remy, reMorio0iHy.

7.KaTtabomi3zm reMoryio6iny (mrMeHTHH OOMIH).

8.Buan xxoBTsiHUIG. BloXIMIYHA 1arHOCTHUKA KOBTSIHMULIb.

9.Hyxneonporeinu: BU3HAUYE€HHSA, 3HaYEHHS, Oy10Ba, XapaKTePUCTHKA KOMIIOHEHTIB.

10.HykeiHOBI KUCIOTH: BU3HAYCHHS, 3HAYCHHS, ICTOPiS BUBYEHHS, MOHOHYKJIEO-
TUIM, HyKJIeo3uau. Buau cTpykTypHOi opranizaiii HykieiHOBUX KucioT. [IpaBuna
Yapradda. Mogens JIHK 3a Kpikom Ta YorcoHoM.

11.ITepeTpaBntoBaHHs HYKJIEOIPOTEIHIB B IITYHKOBO-KUIIIKOBOMY TPAKTI.

12.ITpomixuuit 0OMiH HykieonpoTeiHiB. Karabomi3m HykIeonpoTeiHiB B TKaHUHAX.

13.biocuHTe3 MypMHOBUX MOHOHYKIEOTHAIB de novo. /xepena aTOMiB MypHHOBOTO
Aapa.

14.biocuHTe3 MIPUMIIMHOBUX MOHOHYKJIeoTHAIiB de mnovo. Jlxepera arTomiB
NIPUMIJIMHOBOTO s1pa. biocunres ne3okcupuoosu ta d-TMO.

15.KaTabosi3M mypuHOBUX MOHOHYKJICOTHAIB B TKaHuHax. CedyoBa KUCIOTa Ta ii
XapaKTepUCTHKA .

16.ITaTtosorist MypuHOBOT'O OOMIHY.

17.Kara®omni3M mipuMiAMHOBUX MOHOHYKJICOTH/IIB B TKAHUHAX.

18.XapakTepucTuka reHoMy JIOJUHU. MOJEeKyIspHI OCHOBU T€HETHYHOI'O KOJy Ta
HOro XapaKkTepUCTHUKA.

19.HaniBkoHcepBaTuBHUI MexaHi3M Oiocunte3y JHK (perutikariis): BU3HAY€HHS,
O10JI0T14YHE 3HAYEHHS, (PAKTOPHU , MEXAHI3M.

20.ITomkomxenns ta pemnaparist JJHK.

21.TpaHckpuriiisi: BU3HAUYCHHS , Ol0JOriYHE 3HA4YeHHS, (aKTOpu Ta MeXaHI3M.
3HavyeHHS TPOMOTOPIB Ta MATIHAPOMIB. [IOHATTS PO MPOIIECIHT.

22. Tpancnsamis (6ilocuHTe3 OUIKa): BU3HAYCHHS, O10JOTiYHE 3HAYCHHS, (aKTOpH,
MEeXaHI3M.

23.IlocTTpancnsiiitti 3MiHu O1IKIB (protein only).

24 HematpuyHU# CUHTE3 OJITOMENTH/IIB Ta OLIKIB.

25.0cob6mmBocTi perynsiii 6iocutesy Oika y mpokapioTis 3a JXKako6o 1 MoHo.
Perysnsamisi OUIKOBOro CHHTE3y €yKapilOTIB Ha TE€HETHUYHOMY pIBHI, Ha pIBHI
TpaHCKpHuIIii Ta Tpancisiii. OcoOmmBoCTI perynsiii 610CcuHTe3y O1Ka Y JIFOAUHH.

26.MexaH13Mu 11i JIKYBaJIbHUX MpENapariB Ta TOKCHUHIB Ha OlOCHHTE3 OljKa:
aHTUO10THKIB, 1HTep(hEpPOHY, NPOTUNYXJIMHHUX TMpemnapariB, audTepiiftHOrOo
TOKCHHY Ta aMaHITHHY.
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27.ToukoBl MyTamii: BH3HAYEHHS, BUAM, NPUYNHH, 3HAYCHHS, MOJICKYJIAPHI
XBOPOOH.

28.I'enna imxenepis B papmartii.

29 IlpuHuunu MeToNiB BU3HAYEHHS: OUIipyOiHy, CEYOBOi KHUCIOTH B CHpOBATII
KpOBI; ypoOiIiHy, C€40BOT KUCIOTH Ta GEHUIMIPOBUHOTPAAHOI KHCIOTH B CEYl.

B.Jliteparypa

1.JI.M.Boponina, «bionoriuna ximis», Xapkis, 2000. C. 57-109, 348-426.

2.YO.1.I'y0ocbkuii, «bionoriuna ximis», KuiB-Tepronins, 2000. C. 41-57, 270-326,

419-423, 462-468.

3.E.A.CtpoeB «buonoruueckas xumus», Mocksa, 1986. C. 69-84,292-339.

4.51.1.Toucekuit Ta crmiBaBTOpH “bioximis moauan”’, TeprHomins, 2002, C. 52-62,

435-506, 553-566.

B.Onuc 1adbopaTopHux pooiT
Po6oTa 5.1 BuaijieHHs Ka3eiHy 3 MOJIOKA
Ilpunyun. ®ochonpoTein KazeTHOTEH B MOJIOIl 3HAXOJUTHCS Yy BUIJISII
PO3YHMHEHOT KaJbI1€BOI O, TOOTO Y BUTJISAA1 aHIOHIB. BinbHuUi Ka3eiHoreH y ¢opmi
CJICKTPOHEUTPATILHUX MOJIEKYJ XapaKTepU3yEThCS MO CTaOUIBHICTIO Y PO3YHHI.
Tomy npu migkucnenHi mosioka (pH=4,7) ka3eiHoreH Bumamae B ocaj y BUIJISIL
Ka3eiHny (MOJIOKO "3ropaetbcs').
Xio po6omu. J1o 2 M MOJIOKa TOAAIOTH 2 MJI TUCTUIILOBAHO1 BOJM 1 2 Kparuti
10% po3umHy ameTaTHOi KHUCJIOTH. YTBOPIOETHCS OCad  KazeiHy, SKHU
BII(PUIBTPOBYIOTh, @ OCAJ] 3HIMAIOTh 3 PUIBTPY CKISHOI NAJIUYKOIO Ta MOMIIIAIOTh B
YHICTI MPOOIPKH.
Jlns mokaszy OUIKOBO1T MPUPOIU Ka3eTHy 3 0CaJ0M 3/I1MCHIOIOTh KOJIBOPOBI peakilii
Ha OUIKU: O1ypeToBy, HiHT1ApuHOBY Ta ®ons (nuB poo. 1.9; 1.10; 1.12)

PoGoTa 5.2 BuaiyieHHsl TJIIKONPOTEiHY (MYUUHY) 3 CJuHM Ta HadTo10Ba
npoda Ha BYIJIeBOHUI KOMIIOHEHT
[Ipy mifKuCIEeHHI COMHKM MYLMH BUIagae B ocaia. Jus 1oka3y HasBHOCTI B
MYIIMHI TJIFOKO3W BUKOHYIOTh Ha)TOJIOBY MTPOOY.

Ipunyun. Tlpu nii KOHUEHTPOBAHOI CYyJb(PATHOI KHUCIOTH 3 TJIIOKO3U
YTBOPIOETHCS OKCUMETUIDYpPYpoIl, IKU KOHACHCYEThCS 3 O-HA(TOIOM 1 YTBOPIOE
CHIOJTyKYy (h10JIETOBOTO KOJIbOPY.

Xio pooomu. B ipob6ipKy 30uparoTh 2 MJI CIIMHH 1 TIO KPATUISIM MPUITUBAIOTH
KOHLIGHTPOBAHYy alleTaTHy KHUCIOTYy (4-5 Kpamenb) 10 YTBOPEHHS OCagy MYLUHY.
PinuHy 00epexXHO 3JIMBarOTh, 3aTPUMYIOTh 3TyCTOK MYLHHY CKJISHOI MaJIMYKOR0. 31
3TyCTKOM MYLMHY BUKOHYIOTh Ha()TOIOBY MpoOy Ha WOro BYTJIEBOJAHUI KOMIIOHEHT.
Jl1st iboro 10 3rycTKy 100aBistoTh 1-2 kpami 1% cnupTroBoro po3unHy O-HadTomy,
3MINIYIOTh 1 00€PEkKHO MO CTIHII HAIAPOBYIOTh KOHIIEHTPOBAHY CYJIb(aTHY KUCIOTY
(B 0o0’emi, piBHOMY BMicTy mpoOipku). Ha mexi po3niny ABOX MIapiB piAMHU
MOCTYIIOBO 3 SIBJIAE€THCA (P10JIETOBO-UEPBOHE KUIbIIE, T0OpE MOMITHE Ha O1710MYy (DOHI.

Pob6ora 5.3 Cnenudivni peakuii Ha reM reMorJ00iny
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Ilpunyun: Ilpu noxaBaHHI 10 PO3BEICHOTO PO3YMHY KPOBI PO3UUHY
OCH3MIUHY Ta TIAPOTEH TMEPOKCHUIY, TPOXOAUTHh OKHCICHHS OCH3UIUHY 3
YTBOPEHHSIM 3a0apBiIEHUX NPOJAYKTIB peakuii (OeH3uauHOBa mpoOa Ha KpOB).
benszunun okuCIOeThCsT B AUGEHOXIHOHIMMIH, 110 Ma€ CHUHE 3a0apBIICHHS, SIKE
yepe3 JeSKUN yac MepexoAuTh Y YepBoHe. ['eMorino0iH BUKOHY€E poJib Karaji3aTopa
peakKiii.

Xio pooomu. Jlo 5 kpanens po3BemeHoi kKpoi mgomarotrh 2 kparmii 0,2%
COUPTOBOrO0 PO3UMHY OeH3uauHy Ta 2 Kpari 3% rigporeH mnepokcumy. PiguHa
Ha0yBa€ CHHBOTO 3a0apBIICHHS, SIKE Yepe3 ACTKHUIA Jac MePEX0ouTh y YUePBOHE.

Kninixko-oiaznocmuune 3nayeHus

[Ipoba 3acTOCOBY€ETHCSI B CYyI0BO-MEAMYHIN MPAKTHULIl JJIs JOKAa3y HasBHOCTI
KpOB’SIHUX IUISIM, B KJIHINI - JJIS 3HAaXO/DKEHHS MajuX KUIBKOCTEH KpOBI B
010JIOT1YHUX 00’ €KTax: NUTYHKOBOMY COIIl, KaJii 1 T.JI.

PoGora 5.4 SIkicHe BU3HaYeHHsI YPOOUITiHY B cedi
[Ipo0a ®dnopaHca Ha ypoOuTiH

Ilpunyun. YpoOuliH 3 KOHIICHTPOBAHOI XJIOPUIHOK KHCJIOTOI YTBOPIOE
po’KeBe 3a0apBIICHHS.

Xio po6omu. ]1o 5 mi cedi 107a10Th 6 Kparmeinb KOHIIEHTPOBAHOT CyIb(paTHOI
KUCJIOTH, 3 MJ edipy, 3aKpUBAIOTh KOPKOM, 00EpeXHO 300BTYIOTh. JlatoTh piauHi
BiJicTOSITUCA. B HACTYymHY nipoOipKy HAJIMBAIOTH 2-3 MJI KOHIIEHTPOBAHOT XJIOPUTHOT
KHCJIOTH, Ha HET HallapoBYIOTh €(ipHY BUTSKKY. B mpucyTHOCTI ypoOuliHy Ha Mexi
PO3ALTY ABOX PIAWH Yepe3 KUTbKa XBHJIMH YTBOPIOETHCS POXKEBE a00 YepBOHE KUIbBIIE.
[HTEeHCUBHICTH 3a0apBIICHHS 3AJICKUTH BiJl BMICTY YPOOUTIHY.

Kninixo-odiacnocmuune 3Ha4eHH:

Busnauenns ypoOiaiHy B cedi 3aCTOCOBYETHCS Il O10XIMIYHOI JT1arHOCTHUKH
YKOBTSHUIIB. Y 3I0POBUX JIFOACH ypoOuUTiHOTEH (YpOOiJliH) MICTUTBCS B C€Yl B MaJINX
KUIBKOCTSIX. YPOOUTIHYpisl CHOCTEPIraeThCsa: MPH IMapeHXIMATO3HIN KOBTSHHUIIL,
TeMOJITHYHUX aHEMISIX, IPU OTPYEHHI CBUHIIEM. YPOOLTiH HE MICTUTHCS B C€Yl MPHU
MEXAHIYHIA )KOBTAHMUILI.

PobGora 5.5 KinbkicHe BH3HAaYeHHsl 3arajbHOro OLIipyOiHy B cupoBaTui
KpoBi (3a MeTonom Menapanmia)

Ilpunyun. 3B’s3aHuil OUTipyOiH YTBOPIOE 3 [1a30pEaKTHUBOM (J11a30TOBAaHA
Cylb(aHJIoBa  KHCJIOTa)  POXKEBO-(PIONETOBUNA  PO3YMH  a300apBHUKA.  3a
IHTEHCUBHICTIO ~ 3a0apBJ€HHS, Ky  JOCIIDKYIOTh  (POTOKOJIOPUMETPUYHO,
BU3HAYAIOTh KOHIICHTpAIII0 mpsMoro Outipyoiny. B mpucyTHOCTI KOo(eiHoBoro
peakTuBy (HempsiMuii) OUTipyOiH MEpPEeXOoJAuTh B PO3YMHEHUM JHUCOIIHOBAHUMN CTaH,
3aBJISIKK YOMY BIH Ja€ POKeBO-(iojieToBe 3a0apBiICHHS 3 CYyMIIIIIIO J1a30PEaKTHBY.
3a 1HTEHCHBHICTIO 1bOTO 3a0apBJieHHS (POTOKOJOPUMETPUYHO BH3HAYAIOTH
KOHIICHTpAIlII0 3arajbHOro OuTipyOiHy. Pi3HHIIT MK 3araJpHUM Ta 3’ S3aHUM
OLTipyOIHOM JIOPIBHIOE BMICTY BUIBHOTO OUTIpYOIHY, SIKUH HE JIa€ TIPSMY PEaKIIito.

Xio po6omu. B votupu npoOipku (IB1 JOCHIAHI Ta B KOHTPOJIBbHI) s
BU3HAUYEHHS 3arajibHOTO O11ipyOiHy BHOCSTH PEKTUBHU 3a TaOJIULIEIO:
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Peaktusu SaranpHiii | Kontpons | 3aranbauii | KoHTpoas
6111pyOiH 6111pyOiH

CupoBatka 370pOBOi JIIOAUHH, 0,50 0,50
CupoBaTtka XBOpOI JIFOJUHU ™ 0,50 0,50
KodeinoBuit peaktun 1,75 1,75 1,75 1,75
®D1310JI0T1YHUNA PO3UUH - 0,25 - 0,25
Jliazocymim 0,25 - 0,25 -
BucHoBku

CupoBaTka KpoBi 3/J0pOBOi JIIOJIMHU — JTOHOPCHKA.

™ CupoBaTKa KpOBi XBOPOI JIFOJIMHA — IITYYHA.

JIist BU3HAYEHHS 3arajibHOr0 OUTipyOiHy mpoOy 3anuimaroTh Ha 20 XBUIUH s
pPO3BUTKY  CTiiKoro  3a0apBiicHHsI. DOTOKOJIOPUMETPYIOTh TMPU  3EICHOMY
cBITIO(1IBTPI (oBxkUHA XBUI1 S00-560 HM) B KIOBETI TOBIIMHOIO SMM.

Po3paxyHOok mpoBOAATH 3a KaniOpyBajdbHOKO Taliuiero. Bing mnoka3Huka
€KCTUHKIIII 3arajibHOT0 OUTipyOiHYy BIAHIMAIOTh MOKA3HUK €KCTHUHKINT KOHTPOI0. B
HOPMI KUIBKICTb 3arajibHoro OuripyOiny craHoButh Bia 8,5 1o 20,5 MxM/n (75% Bin
1i€i KUTBKOCT1 PHUIMaaae Ha HenpssMuii Oitipy0Oin, a 25% - Ha psMuii).

Ilpuknao pospaxynky: 3HA4YeHHS EKCTUHKIIT JOCTIAHOI  MPOOIpKH
(3aranpHuit Oumipy6in) 0,20, mo BiAMoBijae 3a KaaiOpyBaidbHOKO Tabmuiew 35,1
MKM/n; a 3HadYeHHSA eKCTUHKII koHTpomo — 0,12, mo BigmoBizae 3a
KanopyBanbHOWO Taomwmiero 15,4 mxM/n. Pisaung cknagae: 35,1-15,4=19,7 mxM/n —
KUIBKICTh 3arajJbHOTO OUTIpYyOiHY IO BIMOBITAE HOPMI.

Tabnuust nepepaxyHky OuTipyOiny (cBiTIOP1UIBTp Ne6; kroBeTa Nel0)

ITokasuuk | KoHiieH- [Tokasnuk | KoHueHtpartis [Toxasnuk | Konuenrparris
eKCTHHKIIIT | Tpamis Excrunkuii | 6umipyOiny eKCTHHKIIT | OLTipyOiHy
O1nipyOiHy Mkonb/n MKMOJTb/JT
MKMOJIB/JT
0,05 0 0,25 51,3 0,49 101,8
0,06 1,71 0,23 53,9 0,50 106,0
0,07 3,40 0,29 56,4 0,51 108,6
0,08 6,00 0,30 59,9 0,52 111,2
0,09 8,60 0,31 61,6 0,53 112,9
0,10 11,10 0,32 64,1 0,54 115,5
0,11 12,80 0,33 65,8 0,55 117,2
0,12 15,40 0,34 68,4 0,56 118,9
0,13 17,1 0,35 71,0 0,57 1223
0,14 21,4 0,36 73,0 0,58 1249
0,15 23,1 0,37 75,2 0,59 125,6
0,16 25,7 0,38 78,7 0,60 129,1
0,17 28,2 0,39 80,4 0,61 130,8
0,18 29,9 0,40 83,0 0,62 133,4
0,19 33,4 0,41 85,5 0,63 135,1
0,20 35,1 0,42 87,2 0,64 139,4
0,21 37,6 0,43 88,8 0,65 142,0
0,22 40,2 0,44 91,5 0,66 143,7
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0,23 41,9 0,45 93,2 0,67 146,2
0,24 44,5 0,46 95,6 0,68 148,0
0,25 47,0 0,47 97,5 0,69 150,5
0,26 48,7 0,48 100,1

Kninixko-oiacnocmuune 3nauenn:.

[TpobGa 3acTOCOBYETHCS B MEIUUHIN MPaKTHUIll 11 O10XIMIYHOI J1arHOCTUKH
KOBTSIHUI. [liIBUIIIEHHS BMICTY 3arajbHOro OuTpyOiHYy CIOCTEPIraeThCsl MpHU
oOTypaliiiHiii, mapeHXiMaTO3HI Ta TeMOJITHYHIN >KOBTAHUIAX. [lpu mapenxima-
TO3HINA Ta OOTypaliiHIA >KOBTSHUIMX MHiABUILEHHSA BMICTY 3arajbHOro OuLTipyOiHY
B1JIOYBA€ETHCS B OCHOBHOMY 3a PaxXyHOK HpsIMOTo OuUTipyOiHYy, MPU T€MOJITUYHIN
YKOBTSIHUI[I — B OCHOBHOMY 3a PaXyHOK HEMpsIMOTo OUTipyOiHy.

Po60Ta.5.6. SkicHMi aHATI3 HYK/JIEONPOTEiHIiB, OTPUMAHUX 3 APiKIKIB
Ilpunyun. SxicHuii a”ami3 HYKJICONPOTEIHIB, 3aCHOBAaHUN Ha BU3HAYEHHI
PEYOBHH, L0 BXOJATH 0 iX CKJIaQy 1 3BUIBHAIOTHCSA MPH Tripoiiizli. CxeMa moBHOTO
ripoITi3y HYKJIEOMPOTEiHIB MOXe OyTH MO/1aHa TAKUM YUHOM:

Hyxneonpoteinu

! v

Einkn Hyxneinoei kucIoTH
Toninentunu MoHOHYENEOTHIH
AMIHOKHCIOTH Dochopra kuCIOTA VI RO HIH

IIypuuor Puboza
abo MpHMITHEOEL OCHOBH abo mesoKcupHbosa

biyperoBor peakili€ro BIIKPUBAIOTH MOJIMENTUIM, ITYPUHOBI OCHOBHU - 3a
YTBOPEHHSIM OCaay COJIe apreHTyMmy, ¢ocaTHy KHUCIOTY - 3a pEakli€lo 3 aMOHIN
MOI10aTOM, TIEHTO3Y — 3a peakiliero deminra.

Xio pooomu: 1 eram: KUCIOTHHM TiApOJI3 HYKJICOMPOTEIHIB IPIKIKIB
(BUKOHYETHCS 3aBYACHO J1A00PaAHTOM).

I T OpiXIKIB MOMIMIAIOTh y TWIOCKOAOHHY KonOy Ha 100 mui, momaroth 20 mi
10% po3unnHy cynsdarHoi kucimotu Ta 20 M auctuinboBaHoi Boau. Konby
3aKpUBAIOTh KOPKOM 3 JIOBIOK TPYOKOIO Ta KHITISITATH IiJI TSATOK Ha a30€CTOBIM
CiTIil TIpu ciabkoMy HarpiBaHHi. Uepe3 TOAWHY MICHsl MOYATKy KWIT SITIHHS KOJOY
OXOJIOJUKYIOTh, BMICT MEPEHOCATh B MIPHUM LMIIHIAP, AOBOJATH 10 100mu1, moTim
GITBTPYIOTH. 3 GUTETPATOM MPOBOASATH SAKICHUN aHAI3.

Il eram: skicHI peakiii Ha CKJIQJ0BI YaCTHHH TiApPONI3aTy HYKJICOMPOTEiHIB
TPKIKIB (BUKOHYETHCS CTYJA€HTBMHU).

a) biyperoBa peakiiis Ha noyinenTuau (IuB.podoty 1.9)
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0) Cpibna npoba Ha mypuHOBiI OCHOBH. Jl0o 5 Kpamenb TiApoidizaTy J0JarTh 5
Kparnenb 2% aMiauHOrO PO3YMHY apreHTyM Hitpary. Yepes 3-5 XBWIMH BHUIaaae
KpUXKHI ocasl Oyporo 3abapBiieHHS, 0OYMOBIICHOTO YTBOPEHHSM CPIOHUX CIOIYK
MyPUHOBUX OCHOB.

B) [Ipo6a demiara ma pubo3y uu nezokcupubosy. o 5 kpamens rigpomizary
nonarTh S5 kpamenb 7% pozuuny kynpym(Il)cynmedary ta 5 kpamenb JTy>KHOTO
pPO3UMHY Kaliil, HaTpiil TapTpaTy. PinuHy nepemimyroTh (Ha KUI a41id BOJAHIN OaH1).
Bunanae yepBonuii ocan kynpym(I)okcunuy.

r) MomniOenoBa nmpo0a Ha GochaTHy KUCIOTY.

Jlo 5 kpamens rigpomizary qoauBaTh 10 kpamenb MOJTi0A€HOBOTO PEAKTUBY, 1110
ABJIs€e COOOI0 PO3YMH aMOHIA MOMIOJaTy B HITpaTHIA KUCIOTI, KUI STATh KiIbKa
xBUIWH. [Ipy OXOJOMKEHHI BUMAJA€ XOBTUH KPUCTATIYHHN Oca] KOMIUIEKCHOI
CIIOJIyKH aMOH1# ¢ochomonioaary.

PobGota S.7. SIkicHa peakilisi HA Ce40BY KHCJIOTY

Ilpunyun. CedoBa KHUCIOTA BOJIOAIE BiJHOBIIOIYHMH BIACTUBOCTSMU 1 TIPH
HarpiBaHHI BIJHOBIJIIOE OKMCH METaIB J0 iX 3akuciB, Hanpukiag Cu(OH), B Cu,0,
0CaJl LEreJIbHO-YEPBOHOTO KOJIBOPY.

Xio pooomu. 1lyuky cedoBOI KHCIOTH PO3YHHSIOTH B 2 Mul po3unHy 10%
NaOH rta nopatots 16 kpamnens po3unny 1% CuSOs, 10 yTBOpeHHS cinaOKoi KajiamyTi
Cu(OH),, mo He 3HUKAae MpU 300BTYBAHHI, & MOTIM KHII STITh, YTBOPIOETHCS
1eresbHo-4epBoHUi ocan Cu,O.

Kninixo-odiacnocmuune 3HayeHH:

CeuoBa KHCJOTa € KIHIIEBHUM MPOAYKTOM OOMIHY MypUHOBHX HYKJICOTHUIIB. 3
ceyero 3a 100y BuauisieTbest Outst 0,5r ceuoBoi KUCIOTH, 110 ckiagae 1-3% Big a3ory
ceul. KinpKICTh BHAUIEHOI 3 CEYEKD CEYOBOI KHUCIOTH 3aJIEKUTh Bl KUIBKOCTI
nypuHiB Dki. [Ipm xapuyBaHHI 1XKero, 0araTor0 Ha MYpPUHU, BUIUICHHS CEYOBOIi
KHUCJIOTU 3 ceyero miaBuiryeThcs. CedoBa KHUCIOTAa BXOJAUTH JO CKIAAYy CEYOBHUX
KaMIHIIB Yy BUIJISA1 KHUCJIOrO HAaTpiil ypary, € TOJIOBHOKO CKJIQJOBOI YacCTHUHOIO
MOJarpUYHUX BIAKIAJACHb B CIONYy4HIN TKaHWHI. Ce4oBa KUCIOTa MOXKE ICHYBaTH Y
BUTJISI/II TAYTOMEPHUX (DOPM.

Po6ora 5.8. KinnbKicHe BU3HAYEHHS CE40BOI KMCJIOTH B ceyi

Ilpunyun. CeyoBa KucioTa BIJHOBIIOE (pochaTBoIbPpaMaTHUl peakTUB, y
pe3ysbTaTi yTBOPIOETHCS BOJb(PpPaM OKCHJ CHHBOTO KOJBOPY; IHTEHCHUBHICTD
3a0apBJIEHHS NPSAMOIPONOPIIHHA KITBKOCTI PEYOBUHHU.

Xio pobomu. B KOHTpoNbHY TMpoOipKy (MIpHY) HalIMBawTh 1,5 wmi
JTUCTUIIHLOBAHOI BOJU, B JOCHinHy (MipHY) - 1,5 mu po3BeaeHoi B 50 pasiB ceui. B
oOuIB1 MPOOIpKK A0IMBarOTh Mo 0,7 MJI HACUYEHOT'0 PO3YMHY HATpii kKapOOHATY 1 MO
0,05 mu peaktuBy DosiHa, IO CKIIAAETHCS 3 HATPIK Bob(pamary, opTo-hochaTHol
KHCJIOTH Ta JUCTWIbOBaHO1 BoaH. Po3unn cunie. O6'em piguHH B 000X MpoOipKax
noBosTh BoAoro a0 10 mu. Konopumetpytots Ha @EK 3 uepBoHNM CBITIODIIETPOM
CYNPOTH KOHTPOJK B KioBeTax TOBIIMHOIO 10 mM. Po3paxyHOK BMICTYy CeuOBOi
kucioTH (X) npoBOASITH 32 HOPMYJIIOHO:

68



a*°be* B
X = ,  MM/no0y Ie:
1,5 ¢ 1000
a - KUIbKICTh C€YOBO1 KUCJIOTH B Mpo01 B MKM, 1110 3HaiiieHa 3a KaiOpyBajlbHOIO
TaOIUIIEIO;
b - po3BenieHHs ceul (B JaHOMY BUNaAKy B 50 pasiB);
B — kiabpKIiCTB ceul B MiI, BUALUICHOT 32 J100Y;
1,5 — KUIBKICTh PO3BEJICHOI Ceul, 1110 B3sTa JUIS JOCH1IKCHHS;
1000 - koedimieHT nepepaxyHky MKM B MM.
B nHopwmi mroguna Buaise Big 1,2 no 7,1 MM ce4oBoi KUCIOTH 3a 100y .

KaniOpyBanbHa TaOnuIs A1 1 BU3HAYEHHS CEYOBOi KHUCIIOTH.

ExcTuukmis Kinekicts ceuoBoi Excruakitis KinpkicTte ceuoBoi
KHUCJIOTH B MKM KHUCJIOTH B MKM
0,01 0,012 0,07 0,143
0,02 0,024 0,08 0,167
0,03 0,048 0,09 0,190
0,04 0,071 0,10 0,211
0,05 0,095 0,12 0,238

Kniniko-diacnocmuyune 3nauenns

CeuoBa KHCJIOTA € KIHIIEBUM TPOIYKTOM OOMIHY MyPHHOBUX A30THCTHUX OCHOB.
[nepypukypiss — 30UIBIIEHHS  KOHIIGHTpAIlli CEYOBOi KHCIOTH B  cedl
CIOCTEpITaeThCA IMpPHU YCIX 3aXBOPIOBAHHSX, $KI CYNPOBOKYIOTHCS pO3IaI0M
HYKJICOTIPOTEIHIB: TMOjarpa, JeHKOo3u, TPOMEHEeBa XBOpobOa, OMIKH, KpyMO3HE
3amajieHHsl JIEr€HIB, PEBMATH3M, T'E€MOJITHYHA AaHEMis, Cepronoii0HO-KIITHHHA
aHemisa, BipycHud Tremarut B, cuHmpom Jlema-Hixana, OTpyeHHsS CBHUHIIEM,
TOKCUKO3H.

INnoypukypiss — 3MEHIICHHS! KOHIICHTPAIl CEYOBOI KHCIOTH B C€4i CIOCTEpi-
raeTbesi Mpu HePpUTi, HUPKOBIA HEAOCTATHOCTI, MPOTPECUBHIN M’g30Biil arpodii,
KCAHTHHYPIi, IHTOKCHKALIi CBUHLIEM.

PobGora 5.9 SkicHa peakiisi Ha (PeHITMIPOBUHOIPAAHY KUCJIOTY (MpPoda
DeJtiHra)

Ilpunyun.. @eHUIMIPOBUHOTPaJHA  KUCJIOTAa  YTBOPIOE 3  10HAMH
TPUBAJICHTHOTO (hepyMy KOMIUIEKCHY CHOJIYKY, 3a0apBiieHYy B CHHBLO-(10JIETOBHIA
KOJIIP.

Xio pobomu. [Ins pocmipkeHHst O6epyTh 2 mpoOipku. B onHy mpoOipky
BHOCATh 2 MJ CBUKOQUIBTPOBAHOI cedl 3A0pOBOI AWTHHHU, B APYry — 2 M
NaTOJIOTIYHOI  cedl (IITy4HOi) XBOpOi JUTHHM Ha  (DEHUIMIPOBUHOIPAIHY
oniro(penito. B koxHy npo0Oipky noaarots 1o 2 kpamii 10% pozuunny FeCl3.

B mpoOipui 3 MaTtoJoriyHOK CEYer 3 SBIAETBCS  CHHBO-(ioJIeTOBE
3a0apBJIEHHS, 11O MiITBEP/KY€E HAIBHICTh B HI (PEHUIMIPOBUHOTPAAHOI KUCIOTH. .
Kniniko-diacnocmuune 3nauenna
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CnankoBa BIJICYTHICTh Y JIT€H B MediHIl GpepMeHTy (DeHUIamaHIHT1IPOKCUIa3u
MIPUBOJIUTH JO TOTO, IO (peHUIaJaHIH He T1IIPOKCHIIIOETHCS 1 HE MEPETBOPIOETHCS Y
Tupo3uH. HakonuuenHs (deHUTamaHiHy Ta MPOAYKTIB HOT0 aHOMAaJIBLHOTO
pO3MICTUICHHS, 30KpeMa (PEeHUIMIPOBUHOTPAAHOI KHUCIOTH, B KPOBI Ta TKaHMHAX
MPUBOANTH JO TMOPYIIEHHS HOPMAJIbHOTO PO3BUTKY MO3KYy Ta TOSBHU TSKKHX
MOpYyIIeHb TICHUXIKM JUTUHU. JloKa3oM JaHOTO CHaJKOBOTO 3aXBOPIOBAHHA -
(eHUIIpOBUHOIPagHOT omiropeHii (HEZOyMCTBA) € BUSBICHHS MiABULIEHOTO
BMICTY (heHLJIaJaHIHy B KPOBI Ta HAIBHOCTI (DEHUIMIPOBHHOTPATHOI KUCIOTH B CEUI.

Po6Gorta 5.10. BuzdHayeHHS ce40BOi KUCJIOTH B CHPOBATIi KPOBi

Ipunyun. CedoBa kuclIOTa BiTHOBIIOE (ocdaTrBoibdpaMaTHUl PEaKTUB
®oriHa 3 yTBOPEHHSIM CIIOJIYKHA OJAKUTHOTO KOJIBOPY, EKCTUHKIIIS SKOi 32 JTOBXKUHU
xBUJI1 670 HM € MPOTOPIIMHOK KOHIIEHTpPAIlli CEYOBOT KMCIOTH Y CHPOBATII KPOBI.

Xio pooomu. Y uentpudyraibny npoOipky BminlyroTh 0,5 mMi cupoBaTku
KpOBI Ta 4 MJI AMCTWJILOBAHOI BOAM. BMICT mpoOipKH NEepeMillyroTh 1 100aBIsSIOTh
0,35M  po3umny cynbparaoi kucinorm Ta 0,25 M 10% po3umHy HaTpid
Bosb(pamaTy. BwmicT npoOipku mnepemilyroTh 1 uepe3 S5XB. LEHTPUPYTYIOTh
npotsrom 10xB. 13 mBuakicTio 3000 06/XB.

[TpoBoAsTH BU3HAYCHHS BMICTY C€YOBOI KHCIOTH 33 TaOJIUIICIO:

PeaktuBu KonTposbaa CrangapTtHa Jocaigna
npoba, M npoba, M npoba, M

Hanocanosa pinnHa - - 2
CraHmapTHUM pO3YMH  CEYOBOI - 2 -
KHUCIIOTU
Boga nuctunboBana 2 - -
Po3unn Hatpiit kapOoHaTy 1 1 1
docparBonbppamaTHuit 0,5 0,5 0,5
peaktuB DoJtiHa

BwmicTt npoOipok nepemimrytoTs. Yepe3 30 XB. BU3HAYalOTh €KCTUHKIIIIO
cTanaapTHoi Ta pociaigHux npod Ha ®EK 3a goexuau xBuwil 670 aM (590-700 HM
YepBOHUM CBITJIO(UIBTP) MPOTHU KOHTPOJBHOI MPOOU y KIOBETI 3aBTOBUIKU 10 MM.
3abapeiieHHs € cTabuIbHUM poTsiroM 30 xB.

Po3paxyHOK BMICTY CEUOBOi1 KHCIIOTH IPOBOJSATH 3a (POPMYIIO0:

C=Dy/D. * 30 10, e:
C - BMICT CE40OBOi KUCIOTH y TOCHIIHII Ip0o01, MKMOJIB/JI;
Dy - eKCTUHKIIISI AOCIIIHOI TPOoOu;
D. - eKCTUHKIIIS KOHTPOJIbHOI POOH;
30 - BMICT C€YOBOi KUCJIOTH Y CTAaHAAPTHOMY PO3YMHI, MKMOJIb/JI;
10 - BemnunHA pO3BEACHHS CUPOBATKH.
VY 40II0BiKIB BMICT CEYOBOI KHCJIOTH Yy CHPOBATII KPOBI 3a IIUM METOJIOM

ctaHoBUTH 240-500 MKMOJIB/T, Y *K1HOK — 160-400 MKMOJIB/I1.
HapenennM MeTo0M MOYKHA BU3HAYaTH KUIBKICTh CEYOBOI KUCIIOTH Y cedl, OJHAK ii
nonepeHbo HeoO0XiHO po3BecTH y 10 pa3iB AUCTUILOBAHOK BOIOIO.
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Kninixo-odiacnocmuune 3Hauyenn:

PiBeHb ce4OBO1 KHUCIOTHM B KPOBI MIJABUILYETHCS BHACHIJOK MOPYLIEHHS ii
NPOJyKIIli, pydHYBaHHS, BUBEICHHS 1 IEPEPO3NOLITY B OpraHi3Mi y pa3i MOCHUIEHOTO
po3maay KIITHH, TOPYIIEHHS BHBEICHHS IIHOTO METa0oJiTy 3 Ce4ero, 3MiH
€HJAOKPUHHOI peryisuii oOMiHy NIypUHOBHX OCHOB, a TaKOXX NpH Mojaarpi.
[Nnepypukemito (301IbIIICHHS KOHIIEHTpPAIIl CEY0BOT KUCIOTH B KPOB1) MOKHA TaKOX
CIocTepiraTd MNpHU JOBTOTPUBAIIN Teparii cadypeTUKaMH, CEYOTIHHHUMH Iperna-
paramu, MpU JIKyBaHHI JEHKO31B IIUTOTOKCHYHUMHM IMpernaparamu. ['imoypukemiro
(3MEHIIEHHs KOHIIEHTpAllli CE4YOBOi KHUCJIOTH B KpOB1) CIOCTEPIraroTh MpH:
renarouepedpanbHiil  auctpodii  (xBopoba  KonoBanoBa-Binbcona), geskux
3JI0SIKICHUX HOBOYTBOPEHHSIX (IiM(pOrpanyiboMi, OpOHXOr€HHUX HOBOYTBOPEHHSIX),
a TaKOXX MPU BXKUBAHHI CATIIUIATIB, KOPTUKOTPOIIiHY, TiNepa3uHy, aTopaHy.

Po6ota 5.11 Buznavenns Bmicty HK B rigpoJizati muTOBHIAHOI 3271034
3a MeToaoM /[lime
Ilpunyun. MeTon TPYHTYETHCA Ha peakuii MDK JudeHuiaMiHOM 1
ne3okcupru0o030t0  (peaktuB [Jlimie), ska BiIOKPEMITIOETHCS BiJl HYKJICOTHIIB B
pe3yNbTaTi MOBHOTO KUCIOTHOIO T1POII3Y.

Xio pobomu. bepytb 1BI npoOipkd (KOHTPOJIBHY Ta JAochigHy). B
KOHTPOJIbHY BHOCSTH 2 MJI JUCTHJIHOBAHOI BOAM, & B JOCIIIHY — 2 MJI T1ApOJi3aTy
HIMTOBUIHOI 3aJ103H, SIKUA OTpUMaHUM 3a3zaelnerifp jgabopantamu 3 0,25 T HaBaxKu
IMIMTOBUIHOI 3alio3u. B KOXHY mpoOipKy Jo0mar0Th mo 2 Ml peaktuBa /Jlimre.
[TpoGipku 3anumaroTh Ha 10 XBUIWMH NpW KIMHATHIA Temmeparypi. B mocmimHiit
npo0ipIll 3’ ABISETHCA CUHE 3a0apBICHHS, IHTCHCUBHICTH SKOTO BUMIiprOloTh Ha DEK
npu A= 670 HM, B KIOBETi 1cM IIPOTH KOHTPOJTFO. 3HAYCHHS SKCTUHKIIIT, OTpUMaHe Ha
®FEK, nepeBolsAiTh B KOHIEHTpalil0 3a KajaiOpyBanbHUM TpadikoM. OTpumaHuit
pe3ynbTaT MACTABISIOTE B (opmyly, 3a siKolo po3paxoBytotrh BmicT JIHK B
riapoJizaTi.

dDopmyJia po3paxyHKYy:
ae4
X= MI/T, e
0,25« 2+ 1000
B UHCEIIHbHUKY:
a - kumpkicTh JIHK B MKT, 3HalieHa 3a kamiOpyBanbHUM Tpadikom;
4 - 00’eM PO3UYMHY B MJI;

B 3HAMCHHUKY:

0,25 — HaBa)KKa IIUTOBUHOI 3aJI03M, T

2 — 00’eM T1IpOIi3aTy, B3ATOTO JJIs TOCTIKEHHS, MIL.
1000 - nepepaxyHOK MT B T.

PoGora 5.12 Busnauenns Bmicty PHK B Oiosoriunomy marepiadi
(rizpoaizari ApisaxkiB) 3a MmeTogom Meiidayma

71



Ilpunyun. Kinvkicue BuzHaueHHss PHK ocHoBane Ha B3aemonii pubo3u 3
opuuHOM. Pru6o3a yTBoproeTscst B pe3ynbrati moBHOro rinponizy PHK, orpumanoi 3
npixmkiB. [Ipu B3aeMoii OCTaHHBOT 3 XJIOPUAHOKO KUCIOTOK YTBOPIOIOTHCS MOX1IHI
bypdypoiia, sIKi IpU HAarpiBaHHI 3 OPLUUHOM JAIOTh MPOAYKT, 3a0apBICHUN B CUHBO-
3€JICHUH KOJIip.

Xio pooomu. bepyTth 2 npoOipku (KOHTPOJBHY 1 JOCHIAHY). B KOHTpOJIBbHY
BHOCSATH 2 MJI JUCTHJILOBAHOI BOJM, B JOCHIHY — 2 MJI TiApOJi3aTty APDKIKIB,
OTpUMAHOTO 3a3zjayieriip Jabopantamu 3 0,25 T HaBaxku JpixkIKiB. OOMABI
npoOipKU HarpiBaloTh 5 XBUJIMH Ha BOAsAHINA Oani mpu Ttemneparypi 60° C. Ilotim B
KOXHY TIPOOIPKY OJAIOTh MO 2 MJI PO3YMHY OPIMHY. 3 SIBISETHCS CHUHBO-3EJICHE
3a0apBJICHHS, IHTCHCUBHICTh KOro BuMipio0Th Ha ®EK mpu A= 670 HM B KroBeTi
lcM IpOTH KOHTPOJIIO.

3HaueHHs eKcTuHKII, oTpuMmaHe Ha DEK, mepeBoiaTh B KOHIIEHTpAIlIIO 3a
KaOpyBaJIbHUM rpadikoM. OTpuMaHUN pe3yabTaT MIJICTaBIAIOTh B (hopmylly, 3a
KO0 po3paxoByioTh BMicT PHK B rigposmizari apixmxkis.

®opmyJia po3paxyHKy:
ae® 4
X= MI/T, e
0,25 1000 ¢ 2

a - kiekicte PHK B MK, 3HalifieHa 3a kaniOpyBajabpHUM rpadikom;
4 - 00’eM pO3UMHY B MII;
1000 - nepepaxyHOK MT B T;
0,25 - HaBaXKKa APIK]IKIB B T;
2 — 00’ eM Tiapomi3aty, B3ATOTO JJIS AOCTIHKEHHS, MII.

PoGora 5.13. Busnavenns /IHK 3a ¢pocpopom

Ilpunyun memoody. Meton TpyHTYETbCSI HA OTPUMAaHHI BUIBHUX HYKJICTHOBHUX
KHCJIOT 13 HAaCTynmHUM Bu3HaueHHsIM KibkocTi JIHK 3a gocdopom, 1mo yTBOproeTses
y ¢opmi dochary micias midepamzanii JIHK. Bussnenus ¢ocdopy npoBoasth
(hOTOKOJTOPUMETPUYHO PEAKIIIEI0 3 aMOHIA MOIIOAATOM 3a MPUCYTHOCTI BiTHOBHHKA
(ackopOiHoBa  KkuciOTa). [HTEHCUBHICTH  3a0apBIEHHS  MPOAYKTY  peakil
(MOMiIGICHOBOT CHHI1) € MPOMOPIIIHOIO KUTBKOCTI hocdopy B Tpooi.

Xio pooomu. 1 eran — NpUroTyBaHHs MiHepaJsi3aTy (TOTy€TbCS 3aBYACHO
JJabopaHTOM).

1.1.06po6neHHst TKaHUH OCHOBOIO. HaBa)kKy TKaHWMHU nediHKy Macoro 100 mr
HarpiBaloTh 3 OAHMUM MJI |M po3umHy HaTpidl TiApOKCHIY B HEHTpUDyranbpHIN
npoOipul NPOTATOM 15 XB. Ha KUII’si4iil BOASIHIN OaHi.

1.2.ITochinoBue ocamxenns 6uikiB 1 JJHK. IIpoOy mocTymnoBo 0Xo0I0mKyIOTh
1o 0°C (nmim). o 0X0JI0KEHOTro TiApodizaty a0AarTh 0,5 MJI HACMYEHOTO PO3YUHY
NaCl B 20 % po3uuHl aneTaTHOi KUCIOTH. YTBOPEHHUU ocajx Oulka BHUIANSIOTH
HeHTpU(YTryBaHHIM MpoTaroM 5 xBwinH npu mBuakocti 5000 o6/xB. Mo
HeHTpudyrary aA0JaTb 6 MJ €THJIOBOIO CIHUPTY 1 BUTPUMYIOTh HPOTATOM OJHIE]
roauHu Ha xosoxi 1o nosHoro ocapkeHHs JJHK. Ille pa3 uentpudyryoTs npoTsirom
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5 xBunuH npu mBuaAKocTi 5000 06/xB. Y1Bopenuii ocan JIHK BimmuBarots 5 M 5 %
PO3YUHY TPUXJIOPAIETATHOT KUCIOTH.

1.3. IlpurotyBanus minepanizary JJHK.

Ocan JHK kinmbkicHO mepeHocath B koinOy K’empnmans, mgomarote 1,5mi
KOHIIEHTPOBAHO1 CyJIb(aTHOI KUCIOTH 1 MiHEPaJi3yI0Th Ha MillaHiil 0aHi 0 TOBHOTO
OCBITJICHHS po3uuHy. JlJisi TpUCKOpPEHHS MiHepamizaiii 10 pO3YHuHy OO0Epe’KHO
JOAAI0Th JIeK1IbKa Kpamneib 30 % po3uuHy rigporeH nepokcuay (mo 1 kpami). ITicns
3aKiHYEHHs MiHepalizallii piaguHy 3 kKonou K’enpaans KiabKiCHO (BUMIPIOIOYN 00’ €M)
nepeHocars y konoy Epnenmeepa. Pozunn Heltpanizytots 30 % po3unHOM HaATpii
TIIPOKCHUTY 32 JIOTIOMOTOI0 YHIBEpCaJIbHOTO 1HAWKaTopy. OTpuMaHuii MiHEpami3aT
MEePEHOCATh KUIBKICHO y MipHYy KoiOy Ha 50 M 1 JOBOJAATH 10 TMO3HAYKU
JTUCTHIIHOBAHOIO BOJIOIO.

II eran — BusHavyenus JHK 3a ¢pocpopom. Bukonyrrs cryaeHTH.

B npo6Gipky Bimbupatots 5 mn minepamizaty JHK, momators 0,5 ma 2,5 %
po34unHy amoHii momioaaty, 0,5 mu 1 % po3unHy ackopOiHOBOI KuCIOTH 1 4 M
mucTuiboBaHoi Boau. YUepe3 10 XBUIMH BHUMIPIOIOTH ONTUYHY TYCTHHY PO3YHHY
IPOTH BOJAM TPU YEPBOHOMY CBITIOPUIBTpi (moBkmHA xBWii 670 HM) y KIOBEeTax
3aBTOBIIKK 5 Mil. BmicT pochopy BuzHaualoTh y MKT 3a KaliOpyBaJIbHOIO KPUBOIO.
Jnsa moOynoBu KamiOpyBalbHOTO Tpadika BUKOPUCTOBYIOTH CTaHAAPTHI PO3UYMHU
Kanii purigporeHdocdary, siki MICTATh BianoBiaHo 1, 2, 3, 4 Mxr ¢ocdopy B 1 M
npoOu. Ha oci abcuuc BiAKIaAar0Th 3HAYEHHS] KOHLEHTpaLli CTAHAAPTHUX PO3UYHUHIB,
a Ha OCl OpAWHAT — BIAMOBIAHI iM 3HaYeHHS onTtH4HOI TyctuHH. Bwmict JIHK
Bupaxatotb y Mr Ha 100 r tkanunu. Hopmansuuii Bmict JJHK y TkanuH1 nediHku
IIypiB CTaHOBUTH 25-35 mr %.

I''KOHTpPOJIbHI MUTAHHSA 3 TEMH:
«XiMmist i 00MIiH CKJIaZHHUX OIJIKIBY»
1.Cxnagni OUIKM: BU3HAYEHHS , KiIacu]ikallis, CTHCIA XapaKTEPUCTHKAa OKPEMHUX
KJIACIB.
2. XpoMmomnpoTeiHu: BHU3HAUCHHs, Kiacudikaiis, OilojioriyHe 3HAYeHHS. XiMiduHA
Oy0Ba 1 3HaYEHHS TeMOTII00IHY.
3.Buau i ciofiyku reMorio0iHy.
4 Ilaronoris H. 'emorno6ino3mu.
5.IleperpaBitoBaHHs TeMOIIO0IHY B IIUTYHKOBO-KUAIITKOBOMY TPAaKTI.
6.biocunTe3 remornobiny.
7.Katabonism HB B TkanmHax (mirmMeHTHUN oOMiH). bioxiMiuHa jiarHOCTHKA
YKOBTSTHUIIb.
8.KopoTka xapaKkTepucTuka HyKJI€OMpPOTEiHIB.
9.IcTopiss BUBYEHHS HYKJIEIHOBUX KuCHOT. CyyacHl AOCHIUKEHHS MOJIEKYJISAPHOT
010710Ti{ Ta TEHETUKH.
10.Hyk€iHOBI KUCIIOTH: BU3HAYEHHS, BUU, O10JI0T1YHE 3HAUCHHS.
11.Cxnanx i CTpyKTypa HYKJICOTHIIB 1 HYKJICO3HUIIB (a30TUCTI OCHOBH, BYTJIECBOIHUI
KOMIIOHEHT). by10Ba MOMIHYKJICOTHAHOTO JAHITIOTA.
12.1HK: ctpykrypHa opranizauid. [Ipasuna Yapradda.
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13.Monens Yorcona ta Kpika. Jlenarypartis i penatypaiis JJHK.

14 PHK: cknan, kmacudikaiisi, XapaKTEpUCTUKa OKPEMHX KJIaciB.

15.I1leperpaBnioBaHHsl ~ HYKJICONPOTEIHIB B  HUTYHKOBO-KHIIKOBOMY  TPaKTi,
BCMOKTYBaHHSI TIPOJYKTIB T1pOi3Yy.

16.IIpomixkuuit  oOMiH HykieomporeiniB. Jlkepema aromMiB MypHHOBOrO 1
NipUMITUHOBOTO siiep. CUHTE3 MyPUHOBUX 1 MIPUMITMHOBUX MOHOHYKJICOTHIIB
(MHT).

17.Cunre3 ne3okcupu6o3u 1 d-TMO®. Iuriditopu cuntesy TM® — npoTUnmyXauHHI
npernapaTi.

18.Po3man mipuMITUHOBAX MOHOHYKJICOTHIIB B TKaHWHAX. KiHIEBI TPOIyKTH
katabonizMy. BMicT ceuoBOi KHCIOTH B KpoBi, ceui. [lopylieHHs: mypruHOBOTro
oOMiHy.

19.MonexynsapHi OCHOBU T€HETUYHOTO KOy, HOTO XapaKTePUCTHKA.

20.biocunte3 JIHK (perutikairisi): BU3HA4Y€HHs, O10JOT1YHE 3HAYEHHA, (HAKTOPH,
MEXaHi3M.

21 .Iomkomxenns 1 penapauis JJHK.

22. TpaHckpuIisi: BU3HAYCHHS, O10JOT1YHE 3HAYEHHs, (aKTOpU, MEXaHIi3M.
3HauyeHHs IPOMOTOPIB 1 NamHAPOoMIB. [IOHATTS PO MPOLIECIHT.

23.Tpancnsamis (6locuHTe3 OUIKa): BU3HAYCHHS, O10JIOT1YHE 3HAYCHHS, (aKTOpH,
Mmexani3M. [locTTpaHcsiiiHi 3MiHU OUIKIB.

24 MexaHi3M peryndiii OUIKOBOTO CHHTE3y Yy NPOKapioTiB 1 eykapioTiB (Ha
T€HEeTUYHOMY PiBH1, HA PIBHI TPAHCKPHUIILIT 1 TPAHCIIALIT).

25.0cob6mumBocTi perynsiii 6locuHTe3y Oinka y JroauHu. MexaHi3Mm nii 1Hr101TopiB
MaTPUYHOT'O CUHTE3Y O17Ka: aHTUOI10TUKIB, MPOTUITYXJIMHHUX TMpeTaparis.

26.MexaHi3M 1ii mpemapaTiB 1 TOKCHHIB: 1HTepdepoHy, AUPTEPIHHOTO TOKCHHY,
aMaHITUHY Ta THIIUX.

27.HemaTpuyHuii CHHTE3 OJIIronenTHiB 1 Oi1kiB. Ilenrumornikany.

28.MexaHi3M Ta 3Ha4YCHHS TOYKOBHX MYTAIliil.

29.3a AOMOMOroI0 SIKHX METOMIB MOKHA BU3HAUUTHU: OUTIpYOiH, CEYOBY KHCIOTY B
CUPOBATIIl KPOBI; YPOOLJIiH, CEYOBY KUCIOTY Ta PEHUIMIPOBUHOTPAAHY KUCIOTY B
ceui ?
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PO3J1JI VI
XIMISA TA OBMIH BYTJIEBO/IB
A. IluTaHHA NJI NIATOTOBKY 3 TEOPETUYHOI0 MaTepiany
1.BusnauenHs Tta ¢QyHKIi ByrieBoaiB. ByrineBoau Ta iX MOXiJHI SK JIIKapChKi
npenaparu.

2.Knacudikarist ByrjieBo/IiB.

3.HaiiBaxxnuBinn MpejacTaBHUKA MoOHocaxapuaiB (O Ta [-rimrokosa; o Ta [3-
¢pykro3a;0 Ta [-ramakro3a; pubo3a Ta Je30KcupuOo3a): OymoBa Ta
OioJioriuHe 3HAYCHHS.

4.Onirocaxapuau (aucaxapuau), IpeACTaBHUKHA: MajlbTO3a, caxaposa, JIaKTo3a,
1eno61o3a - 6ynoBa, 010J0T1YHE 3HAUCHHS.

S.IloximHi ByrjeBojiB (IJIIOKOHOBA KHCIIOTA, YPOHOBI KHUCJIOTH, aMiHOILYKpH,
docharu ByrieBoxaiB: TIOK030-6-hochar, Ppykrozo —1,6-mudocdar Ta
1HIII1).

6.bynoBa, B1acTUBOCTI, 010JI0T1YHE 3HAYEHHSI TOMO- Ta FE€TEPOIoIicaxapu/IiB.

7.XapuoBe 3HaueHHs 1 MoTpeda JoAUHU Yy ByTieBoaax. Byriesoau ixi.

8.Posb KIIITKOBMHM Ta 1HIIWX XapYOBUX BOJIOKOH Y (DYHKIIIOHYBaHHI IITYHKOBO-
KHUILIKOBOT'O TPAaKTY.

9.IleperpaBnenHs (eHTepajlbHHMIi OOMiIH) Ta BCMOKTYBaHHSI BYIJICBOJIB.
XapaktepucTtuka (epMeHTIB, SKi MPUHMAIOTh Y4YacTh Y T1pOJIi3i BYTJIIEBOIIB
B LIIKT.

10.Jlo7st TIIFOKO3M MICIIE BCMOKTYBaHHS y KpoB. [[Xepena TifoKo3u KpoBi.

11.0cHOBHI eTanu CHUHTE3Y 1 pO3Maay IKOreHy B MeYiHIl. AJeHIIaTIUKIa3HUN
MeXaHi13M aKTuBaIlii riikoreHdochopunasm.

12.'eHeTnyni  moOpymieHHs  MeTa0oni3My  TJIIKOTEHY:  TJIHKOTM€HO3W  Ta
arJIiKOreHO3H.

13.B3aemonepeTBOpEeHHS MOHOCaXapiB.

14 Ilpomixkuuii oOMIH ByraeBoAiB. [mikomi3. I'mikorenomis. Imikomiz Ta
KaHLEpOreHes.

15.MexaH13M 1J11KOJ113y Ta 010JI0T1YHE 3HAYEHHS.

16.I'nikoniTuna oxkcupopenykuis. Cyoctpatne pocopuitoBaHHS.

17.EHepreTuunuii 6anaHc TIKOII3Y Ta TNIIKOT€HOI3Y.

18.Perymsiis raikomi3y.

19.I1oai0HICTh Ta BIAMIHHICTD TUIIKOJI3Y BiJI CHUPTOBOTO OpOIiHHS.

20.E¢pexr Ilactepa. Etanu aepoOHOro OKUCIEHHS TIJIIOKO3M Ta MOro
eHepreTUYHUM OajaHc.

21.I1lenTo3odocdaTHuii HIIIX OKUCICHHS TJIFOKO3H, JIOKaIi3allis, 3HAYCHHS.

22 I'mokoHeoreHes, 3Ha4YeHHs1, MEXaH13M Ta peryJisiisl.

23.HelipoenaoKprHHA peryJisiiisi 0OMiHy BYIJIE€BOIIB.

24 I1lpuynHY 1 BUJM TINEPIIIiKeMii, TIIIOKO3YPiid, TIOTIIKeMIH.
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25.I1aTonoriss  ByrJieBOAHOro OOMiHYy, LyKpoBHil xaiaber, Moro O6ioxiMiuHa
niarHocTuka. LlykpoBi KpuBi 310pOBOI Ta XBOPOi JIFOAMHM.
26.Posb ne4iHKU y BYTJIEBOJAHOMY OOMiHi.
27.bioxiMi14HI MOKa3HUKHU BYTJIEBOJHOTO OOMIHY.
28. AHTHIIa0eTHYHI IyKPO3HUXKYIOUi (hapMIIpernapaTH.
29. ITpuHIUTIA METO1B BU3HAYCHHS TJIFOKO3U B KPOBI Ta ceul.

b. Jlitreparypa.

1. JLM.Boponina Ta cniiBaBT. “bionoriuna ximis”, X., «OcHoBa» », 2000,
C.229-282.

2. E.A.Ctpoes. “buonornyeckas xumusa”,. M., «Bbiciias mkona» 1986., C.60-
69, 219-233,. 246-258.

3. FO.1.I'y6¢pkmii. «bionoriuna ximis», K., 2000., C.57- 72, 143-190.

4. S1.1.ToHcekuii Ta 1H. ”bioximisa moauau”, 2002, TepHonins, C.287-347.

4. Jlekuii, mo ynTaroThCsA Ha Kadeapi

B. Onuc n1a6opropHux podir
PoGora 6.1. KiibKicCHe BU3HAYECHHSI aKTUBHOCTI O- aminasu (3.2.1.1) caunu

Hpunyun. Meton KiJIbKICHOTO BU3HAYEHHS aKTUBHOCTI aMmila3ud CIMHU IO
Boasremyty monsirae B TOMy, IO HUISXOM PO3BEICHHS 3HAXOISATh HAMMEHIIY
KOHIICHTpAIlll0 (PEepMEHTY, KMl TMOBHICTIO PO3IICTUIIOE BCIHO KUIBKICTh KPOXMAJO,
110 go6asieHo. [1oTiM MpoBoOAATE MEpepaxyHOK Ha 1M1 CITUHHU.

Xio pobéomu. B pecatu npobipkax TMpPOBOAATb PO3BEJIEHHS CJIUMHU B
TCOMETPUYHIN Mporpecii Cailyl0udM YHHOM: B YCi MPOOIPKH JOJUBAIOTH MO 1 M
BoJU. B mepmry npoGipky 10auMBalOTh 1 MJI CJIMHU, CYMJIIHHO MEpeMimyoTh 1 1 mi
PIIMHU TIEPEHOCITh B APYTy MpoOIpKy, 3 Ipyroi npoOipku 1 MJi1 piiuHU NEPEHOCSThH
B TpeT0 mpolipKy 1 T.J., a 3 JecsaTol mpoOipku | My piluHM BUJIMBaIOTh. B
pe3yJbTaTi TAKOTO PO3BEACHHS OTPUMYIOTH psif MPOOIPOK, B SIKUX MICTUTHCSA
KUIBKICTh CIIMHHU, a BIJMOBIJHO 1 O-aMijia3u, 110 3MEHIIYETbCs. B KoXHY mpoOipKy
nonarTh mo 5 ma 1% po3unHy kpoxmanto. [IpoGipku cTaBiaTh y TepMOCTaT NpH
temriepatypi 38°C Ha 30 XBWIMH, MOTIM OXOJOIXKYIOTh. B KOXHY mpoOipKy
JIOJIMBAIOTh MO JEKUIbKa Kpameib po3uuHy Hoay (a0 mosisu 3abapsiieHHs). [lpu
HAsBHOCTI B MPOOIpIi KPOXMaJll0 BUHUKAE CHUHE 3abapBiieHHA (+), BIJIICYTHICTh
KPOXMaJII0 B pe3yJIbTaTi HOTo TiAPOJII3y aMila30l XapaKTepHU3YEThCS BiI[CYTHiCTIO
cuHbOoro 3abapmiieHHs (-). [Ipm 4YacTKOBOMY TiJIpOJIi3i KPOXMAJO 3 SBIISFOTHCS
NEKCTPUHU, fAKI JaloTh 3 HOJOM 4YepBOHE (EpUTPOJNEKCTPUHH), ab0 KOBTE
(¢pnaBogexcTpunu) 3abapBieHHs. BigmivaioTh mnepmry MNpoOipKy 3 YEpBOHUM
3a0apBJIeHHSAM, TOOTO Ty, JIe KPOXMaJIb TiJPOJII30BaHU YaCTKOBO. BCTaHOBIIOIOTH B
Hil PO3BENICHHSI CIIMHYU Ta BUPAXOBYIOTh, SKY KIJTBKICTh KPOXMAITIO MOXKE PO3IIETTUTH
I M7 cuHm.

NoNe 1 2 3 4 5 6 7 8 9 10
npolbipok
Po3Bene-
HHS 0,5 0,25 | 0,125 | 0,0625 | 0,0312 | 0.016 | 0,008 | 0,004 | 0,002 | 0,001
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CJIMHU

Peakmis 3
HOo0M

). )

Ipuxnax po3paxynky. [Ipunyctumo, 1o yepBoHe 3a0apBlIeHHS BiIMIYEHO
y m'aTiid npoOipii. Po3senenns cnunu B Hil — 0,0312m1. CkitazaeMo nmpomnopirio:
0,0312M51 cnuHM PO3LICIUTIOE SMJT KPOXMAJIIO, a IMJI CiMHH po3MIEIoe X M
KpPOXMaJIIo: 51
X= =160,
0,0312
Otxe, 1 mu cimam 3a 30 xBumH npu 38°C moxke posmenutu 160 mu 1%
PO3UMHY KpPOXMaII0 10 CTajaili eputpojekcTpuHiB. lle Oyae amijomiTuyHa cuia
CJIMHH, 10 AOCHKYy€eThes. [lo3Haunmo 1i jiTeporo A, MOXEMO Hamucatu, mo A =
160 (38°C, 30 xBunuH). B HOpMi amina3zHa akTUBHICTb CAMHU A0piBHIOE 160-312.

PobGoTra 6.2. SIkicHi peakiii Ha BiIHOBJIIOKOYi BYIJI€eBOIH.
a) [Ipo6a ®eninra

Hpunyun. Anvaerigna rpymna BYTJI€BO/IIB, 1110 Ma€ 3JAaTHICTh 10 PEAYKIIii B
JY’)KHOMY CepeJoBMI, Mpu HarpiBaHHi okuciaoeTbes Kynpym(Il) rigpokcuaom
(6;akuTHOTO KOJIBOPY), 1110, B CBOKO 4epry, yrBoproethes 3 Kynpym(Il) cynedary ta
HaTpii rigpokcuay. [Ipu ubomy kynpym(Il) rizpokcun BigHoBmoeTbes A0 KynpyM(I)
riipokculy (AKOBTOTO KOJbOPY), OCTaHHIN MPU HArpiBaHHI PO3KIIAJAETHCS HA BOAY
ta kynpyMm(l) oxcun (uepBoHoro konwbopy). Jlo cknagy peaktuBy DeniHra, Kpim
kynpym(Il) cynedary ta Hatpiii ripokcuay, BXOIUTh Iie cerHeroBa ciib(NaK-
TapTpar), sfKa 3B’A3y€ HAJUIMILOK 10HIB KYINPYMY; IO TMEPELIKOKAE YTBOPEHHIO
ocany kynpyM(Il) okucy, 1o ,B CBOIO uUepry, 3aBa’ka€ BiJIKDUTTIO BYTJIEBOJIB, IO
MAaroTh 3aTHICTh B1JTHOBJIFOBATH.

Xio pooomu. B dotupu mnpoOipku uisi yTBOpeHHsi peakTuBy Deminra
BHOCATH Mo 5 kpanenb 7% po3uuny kynpyMm(ll) cynedary Ta mykHOro po3uuHy
CerHeToBoi coiii. B mepiry npoGipky BHOCATH 1 MiT 1% po3uuHy TIIOKO3U, B IPYTY —
Imit 1% po3unHy ManbTo3u, B TpeTio 1 Ma 1% po3uuHy caxaposu, a B YETBEPTY -
1M 1% po3unny kpoxmaimo. HarpiBaroTs yci npoOipku B KU’ siuiii BoAsHINA O6aHi Ta
CHOCTEPIraloTh YTBOPEHHs LErelibHO-uepBOHOTO ocaay Kynpym(l) okxcuay B
npoOipkax, Jie Oyiau HAJIUTI PO3YMHU TIIFOKO3U Ta MaJbTO3H.

0) Peakuia CeniBaHOBa Ha KeTO3H

Hpunyun. ®pykro3za Ta 1HIII KETOT€KCO3W [Ial0Th BUIITHEBO-YEPBOHE
3a0apBieHHS MpPU HarpiBaHHi iX 3 peakTuBoM CesiBaHOBa (XJOpWUJHA KHCIIOTa Ta
pe3opiuH). 3abapBiieHHS, 110 BHUHUKAE, 3aJIEKUTh BiJ peakili pe3oplUUHy 3
OKCUMETUI-QYypPypoIIoM, 1110 YTBOPIOETHCS MPHU HarpiBaHHI KETO3 3 KUCIIOTOIO.

Xio pooomu: B nepuy npoOipky HanuBaroTb 1 mi 1% po3uuny ¢pykrosu, B
apyry — 1 man 1% po3uuny rimoko3u. B koxHy npobipky BHOCATH mo 16 kpanelnb
peaktuBy CeniBaHoBa. HarpiBaioTh Ha Kuil’siuiii BojsiHiN OGaHi. CrocrepiraroTh
YTBOPEHHSI BUIITHEBO-YEPBOHOTO 3a0apBiieHHs B Mpooipiri 3 GPyKTO3010.
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B) Peakuisn bians Ha neHTO3M

Ilpunyun. TleHTO3M NpU KUM'ATIHHI 3 KHUCJIOTOK BiJIICIUTIOIOTH BOAY,
BHACIIIJIOK 40TO YTBOPIOEThCA Gypdypoin. OcTaHHii, B3aEMOJIE€ 3 OPIUHOM 1 Ja€
CTHOJYKY CHHBO-3€JIEHOTO KOJIbOPY.

Xio pooomu: Y nBi npoOipku BHOcATh nmo 10 kpanenb peaktuBy bians
(opumn, depym(Ill) xmopua, xmopuana kuciota Ta Boxaa). HarpiBaroTh BMICT
npoOipok B kum’siuiit 6anil 3 xBununM. [licns nporo B nepiry mpoobipky BHOCATH 0,5
Mi 1% po3uuny apabinosu, a B aApyry — 0,5 mun 1% po3uunHy riatoko3u. Bwmict
npoOipoK TMepeMillyloTh Ta HarpiBaloTh 5-0 XBWIIMH Ha KUI' sS4l BOJASHINA OaHi.
CrnoctepiraioTh MosIBy CUHLO-3€JIEHOT0 3a0apBiieHHs B MPoOipI 3 apabiHO3010.

r) 'iapoJii3 ckyaaaHux caxapiB Ta BiAKPUTTHA NPOAYKTIB iX riapoJisy

Hpunyun: Tlonicaxapuau Ta JAesKi aucaxapuju (HampUKIAJ, caxaposa) He
MICTATh BUIBHOI aJIbJIETIAHOI T'PynH 1 HE AaroTh Mo3uTHBHOI peakuli deninra abo
Tpommepa. Ilicns Tigposizy CKIQIHUX caxapiB YTBOPIOKOTHCS MOHOCaXapuiu, SKi
BOJIOJIIOTh TO3UTHUBHUMHU BiJJHOBJIIOIOYMMH BJIACTUBOCTSAMU. [1pOii3 CKIIaJHHUX
caxapiB MPOBOJSITH B KUCJIIOMY CEPEIOBHUIII ITPU HArpiBaHHI.

Xio poéomu: B nepmry npo6ipky BiaMipiooTh 1 M 1% po3uuHy caxaposu, a
B Apyry —1 ma 1% po3uuny kpoxmanto. B koxHy mnpoOipky nojiuMBaroTh mno 2-3
KparJli KOHIICHTPOBAHOI XJIOPHIHOI KHUCIIOTH Ta KUM'ATATH Ha BOJsAHIN OaHi 5-10
xBWIHH. [licns oxonomkeHHs A HeWTpamizanii HAAJUIIKY XJIOPUIHOI KHCIIOTH B
KOXKHY NpoOipKy BHOCATH 1o 8 kpamens 10% po3uuHy HaTpiil rigpokcuay. Bmict
nepuoi npoOipkKM [UIATh Ha JBI YaCTUHHM. 3 OJHIED YaCTUHOIO TiJpoJi3ary
npoBOAATH peakuiro PemiHra, a 3 APYrol0 YaCTUHOIO - PEAKIl0 Ha KpPOXMalb
(mpubaBnsioTh 2-3 Kpari po3uuHy Hoay). CrnocTepiratoTh IMO3UTHUBHY PEAKIIilo
®eminra (uepBonui ocan KynpyM(l) okcuay) Ta HeraTUBHY peakilil0o Ha KpoxMmaib
(koBTHH KoJIip). Y mpoOipii 3 TiJPOJII30BAHOK C€axapo30l0 CHOCTEPIraeThCs
no3utuBHa peakuis deminra.

PoGoTa 6.3. SIkicHe BU3HAYEHHH IVIIOKO3M B MATOJIOTi4HIi ceui
a) [Ipo6a ®eninra (mpuHuun auB. podoty 6.2.)

Xio poéomu. B 181 npoGipku sl yTBOpeHHs peakTuBy desiHra BHOCATD 10O
5 xpanenb 7% po3unny KynpyM(Il) cynbsdary Ta qyKHOr0 po34rMHYy CETHETOBOI COJI.
Jlo otpumanoro peaktuBy ®emniHra 104a0Th: B nepiry npodipky — 1 M HOpManbHOT
ceui, a B apyry — 1 My maronoriyHoi cedi. Pimuny B mpobipkax mepemimyoTh i
HarpiBalOTh y KWIT A4lii BOAsAHIN OaHi. CrocTepiratoTh YTBOPEHHS >KOBTOI'O OCady
kynpymy(l) rigpokcuny aGo uerenpHo-uepBoHOro ocany Kynpym(l) oxcuay B
npoOipi 3 NaTOJOTYHOIO CEYEr0, 0 MICTUTh TJIIOKO3Y.

0) IIpo6a Hinanaepa

Ipunyun. Peaxiis 3acHOBaHa Ha BJIACTUBOCTI TJIFOKO3M BiJTHOBJIIOBATH
OICMYT TiJIPOKCHJI IO METAJIEBOTO OICMYTY y JIY>)KHOMY CEPEJIOBHIII MPH HAarpiBaHHI.
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Comni 6icMyTy 0c00IMBO 3py4Hi Ui BUSHAYEHHS LIYKpPY B C€4l, TOMY IO Ha BIJAMIHY
BiJl KYIIpyMy, OiCMYT He BiJIHOBIIFOETHCSI CEUOBOIO KUCIIOTOIO.

Xio poéomu. B onny npobipky HajauBaOTh 1 MJI HOpMaJIbHOI ceul, a B IpyTy
— 1 mn matonoriyHoi ceui. B koxHy mnpoOipky npubamisioTe mo 16 kpameinb
peaktuBy Hinannepa (6icMyT HiTpat, CerHETOBA ClJIb, HATPiH TiApokcun). OGepexkHO
KUM'ATATh 2-3 XBWIMHHU. B mpoOipiil 3 MaToNoriyHol0 ceyero, 10 MICTHTh IYKOD,
3'SBJISIETBCSL  CIIOYATKYy KOpUYHEBE, a Jaji - 4opHe 3abapBiieHHs, 00yMOBIICHE
YTBOPEHHSM 0cay Ap1OHO-KPUCTATIYHOTO O1CMYTY.

Kninixko-diacnocmuune 3nauenua

MeTtoau BUKOPUCTOBYIOTHCS JJIsi BU3HAYEHHsI TVIFOKO3M B MAaTOJIOTIYHIN ceyl,
HAIPUKJIAJ], PU IIYKPOBOMY Jia0erTi.

PoGoTa 6.4. IloiapuMeTPUYHNIH MeTOJ BU3HAYEHHSA BMICTY IVIIOKO3H B ceyi
IHpunyun. B MonekyJi TIIIOKO3U € aCUMETPUYHHI aToM KapOoHY, TOMY
PO3YMHU TJIIOKO3U 00€pTaloTh MIIOLIMHY MOJISPU30BaHOro npomens (mpasopyy). Kyt
oOepTaHHs MPOMOPIIMHUI KOHIIEHTpAIli TTFOKO3H B JOCIIKYBaHIN pinHI, 30KpeMa
B ceul. BusHaueHHs NpOBOJATH B CIIELIaIbHOMY IIPUIIAJIL - OJIIPUMETPI1
(caxapumerpi).

Xio poéomu. Ilicns BCTaHOBJICHHSI JKMCKY aHaJi3aTopy Ha HYJIBOBIH TOWYII
IIKaJId, BUMaIOTh TPYOKY 3 puiiaay, 3alOBHIOIOTH il ceueto (0e3 myXUpIliB MOBITPS)
Ta 3HOBY BCTAHOBJIIOIOTH y npuiai. [Ipu npoMy y cepennHi nonis 30py 3'BISETHCS
TeMHa CMyTa 1 JUIsl piIBHOBAarv OCBITJIEHHS HEOOXiJHO MOBEPHYTH JUCK aHAJI3aTOpPY
3a XOJIOM TOJIMHHUKOBOI CTPUJIKM Ha MeBHY BeqnuuHy. Konu Take mosoxenHs Oyne
3HaiJIeHe, TO 3a LIKAJOK BH3HAYalOTh KYT OOEpTaHHS IUIOUIMHHU TMOJISIPU30BAHOTO
NpOMeEHs B rpagycax. SKmio JoBXuHA TPyOKU MoJaspuMeTpy AopiBHioe 1,8941M, TO
BIJICOTKOBHUI BMICT TJIFOKO3M B ce4l OyJie pIBHATHUCS TpajycaM KyTy OOepTaHHS.
Axmo x goxuHa TpyOku cTaHoBUTH 0,95041M, TO /UIsi BUSHAYECHHS BiJICOTKOBOTO
BMICTY LIYKpPY HEOOX1JHO YMCIIO TPaaycCiB IEPEMHOXKHUTH Ha JIBa.

PoGoTa 6.5. Excnpec-aHajiz (CKPpUMHMIHroBa OIIHKA) BMICTY IJIIOKO3M B
KPOBi Ta cedi 32 JONOPMOTOI0 IIIKOTECTY

Ilpunyun. JIns Bi3yallbHOTO HAMIBKUIBKICHOTO BH3HAYEHHS — CKPUHIHTOBOT
OLIIHKHA BMICTY IJIFOKO3M B KPOBI Ta C€4l BUKOPUCTOBYIOTh CHEIlalbHI TECT-IIOJI0CKH
GUIBTPYBAIILHOTO TANepy, sIKi MICTATh PEaKTUBH, YyTJIUBI J0 TIHOKO3U. [lapanenbHo
3 TJIOKO30K0 Takl TECT-IIOJOCKH JO3BOJISIIOTH BH3HAUWTH HASABHICTL I1HIIUX
MeTaboJIITIB, M0 MalOTh 3HAYEHHS MJs1 JIaTHOCTUKHM 3aXBOPIOBaHb. Bu3HaueHHs
OCHOBaHE Ha 3MiHi 3a0apBJICHHS [[UX PEAKTUBIB.

HaiOu1sm1 BIIOMUMH BBaXKAaIOTHCS:

1) Tecr-nonocku “TirokoypoTecT”’ i BUSBIEHHS 1 HaIIBKUIbKICHOTO
BU3HA4YCHHS BMICTY TtoKo3u B ceul (HTX “Ananiz-X);

2) miarnoctuuHi noigocku @AH “Lachema”, B Tomy uucni “I'moxko®AH” — ns
BH3HAYCHHS ITIOKO3U B cedl; “JliadAH” — niis BU3HaAUCHHS KOHIICHTPAIlT TIIFOKO3H
1 ketoHoBux TuI B ceul; “Ilenta®AH”; “T'ekcad®AH”;

3) tect-nonocku ¢ipmu “Cormay’: Cormay Uritest — 1; Cormay Uritest — 2;
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4) iHII1 IHIUKATOPHI TECT-TIOJIOCKH.

Xio pooomu. ]JIns BU3HAYEHHS BMICTY TIJIFOKO3M KaILUIIO JIOCHIKYBaHOi
PIIMHM: MMAaTOJOTTYHOI ceul ab0 KPOB1 HAHOCAThH HA 1HIUKATOPHY 30HY TECT-TIOJOCKHU.
3abapBieHHS, fKE TpU [bOMY 3 SIBISETHCS, TOPIBHIOIOTH 13 CTaHAAPTHOIO
KOJILOPOBOIO IIKAJIOI0, HAHECEHOI0 Ha MOBEpXHIO (QyTisipa, A€ 30epiraloTbCsi TECT-
MTOJIOCKH.

Jlis 00’ exkTHBI3a1Il] OI[IHKY PE3yJIbTaTIB BUKOPUCTOBYIOThH “TIOKOMETPHU ™, IO
naroTh U@ poBY iH(OPMAIIiIO PO PIBEHb ITIOKO3M B JOCTIHKYBaH1i cedi abo KpPOBi.
Kninixo-odiacnocmuune 3nauenns
Merton Mae BaxJIMBE KIIHIYHE 3HAYCHHS JJIs IIBHJIKOTO MPHUOJIU3HOTO
BU3HAUYEHHS BMICTY IJIIOKO3M B OI1OJIOTIYHMX piauHax. BukopucToByroun gaHui
METOJI, XBOpI Ha IIyKpOBHM [1a0eT MOXYTh CAMOCTIHHO KOHTPOJIOBAaTH BMICT
TJIFOKO3H B C€Ul Ta KPOBi.

PoGoTa 6.6. Bu3Ha4YeHHS IIIOKO3H B ce4i MeTOA0M AJbTray3eHa

IHpunyun. Ipn kun'satigH1 c1abKo-TyKHOTO PO3UHUHY TIIOKO3U BiOyBa€eThCs ii
pYHHYBaHHS 3 YTBOPEHHSIM PI3HMX PEUOBHUH: METHJITIIIOKCAJs,, MOJOYHOI KUCIIOTH,
MypammHOl KUCJIOTH, alleTaTHOI KHUCJIOTH, OKCUOYTHUPOJIAKTOHY Ta IMipOKaTeXiHy.
OcranHiii 00yMOBIIIO€ 3a0apBJICHHS PO3YMHY, IHTCHCHUBHICTh SKOTO IMPOMOpIIiiiHa
BMICTY TJIFOKO3H.

Xio po6omu. B npobipky BHOCATb 4 MJI NATOJIOT1YHOI CeUl Ta 3MIIIYIOTh 3 16
kparmsiMu 10% po3urHy HATpiid TAPOKCUAY 1 KUI ATATh 2-3 xBuiauHU. Yepes 10
XBUJIMH BI3yaJlbHO BHU3HAYalOTh, SIKOMY 3a0apBIICHHIO Ha caxapuMeTpi (Taliuus i3
IIiCThbMa KOJLOPOBMMM CTOBMISIMHU) BIAMNOBIAA€ OTPUMAHUN KOJIIP PIAMHU B
npoOipii. BwmicT 1mykpy B ceui 3a3Hau€HO Ha KOXHIHM 3a0apBiieHi CMYXKIIi
caxapumeTpy.

PoGoTa 6.7. BusHayeHHS IJIIOKO3HM B KPOBI 32 KOJILOPOBOK PEAKLI€I0 3
OPTO-TOJIYIAMHOM

Hpunyun. T'noko3a npu HarpiBaHHI 3 OPTO-TOJYIAMHOM B PO3YHHI
aleTaTHOI KHUCJIOTH Jla€ 3ejieHe 3a0apBJieHHs, IHTCHCHUBHICTh SKOTO MPSIMO
MPOMOpPIIHHA KOHIIEHTPALIIT TVIFOKO3U 1 BU3HAYAETHCS KOJIOPUMETPUYHO.

Xio pooomu. 1ns nocniny 6epyth 4 npobipku. B oqny nmpobipKy HaluBalOTh
0,9 M1 3% po3unHy TpUXJIOpaneTaTHOI KUCJIOTH 1 JoaaTh 0,1 M1 cCUpOBaTKU KpOBi
310poBOi moauHU. B gpyry nmnpobipky HamuBawoth 0,9 mMa 3% po3uuny
TPUXJIOpAIETATHOI KUCTIOTH 1 A0jaloTh 0,1 M CHpOBAaTKU KPOBI XBOPOi JIIOAWHH. 3
nepuon Ta Apyroi mpoOipoK BiMiprOOTh 1o 0,5 MJI OTpUMaHOI CyMillll B TPETIO Ta
yeTBepTy mNpolipku. B HUX M0mar0Th MO 2 MJ OPTO-TOJNYiTWHOBOTO PEaKTHUBY,
MOMIIIAIOTh B KUIT'S4y OaHi0 Ha 8 XBUJIMH (TOYHO) 1 0Jpa3zy OXOJOJKYIOTH IO
KiMHaTHOI Temmeparypu. [IpoOu Qorokomopumerpyrot Ha OEK cymporu
JTUCTUIHLOBAHOT BOJM Y KIOBETI HAa 5 MM MPU Y€PBOHOMY CBITIO(DIBTPI.

Kninixo-odiacnocmuune 3Ha4eHHA.
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Y HOpMI BMICT TJIIOKO3W B KPOBI OPTO-TOJYiAMHOBHUM METOJOM CKjagae 3,3-
5,5MM.  OcoOnuBe 3HaYeHHs METOA Ma€ i JOCHIKEHHS IyKPOBOI'O
HaBaHTaXXCHHsI MO0 BUSBJICHHIO NMPUXOBAaHUX (HOPM I[yKpOBOro Aiabery, MOpyILIECHHS
TJIIKOT€HYTBOPIOBAJILHOT (DYHKIIIT MEYIHKU Ta BIUIMBY 1HCYJIIHY HA OOMiH BYTJICBOJIB.
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KaniGpyBanbHa Tabauns Juisi BA3HAYEHHS TTI0KO3U (B MM).

ExcTunkIis Kinekicte rimrokosu ExcTunkIis KiIBKICTE TIIIOKO3H
0,01 0,5 0,18 10,0
0,05 2,7 0,20 11.1
0,10 55 0,22 12,2
0,12 6,6 0,25 13,8
0,15 8,3 0,28 15,5

Po6ora 6.8 Peakuis Ha caxapo3y
IHpunyun. Ilpn nonaBaHHs OO PO3YHMHY Caxapo3W B JIYXKHOMY CEpeIOBHII
KoOanbTy HITpaTy YTBOPIOETHCS KOMILJIEKCHA CIHOJyKa (IOJI€TOBOIO KOJbOPY.
Peaxiiis cienndivna 1j1s caxaposu.
Xio poéomu. [1o 2 M po3urHy caxapo3u JOJa0Th 1 MJI HaTpid TIAPOKCUIY
Ta JIeKIJIbKa Kparneib po3uuHy KobanbT HiTpaTy. CrnocrepiraioTb nosiBy (piojieTOBOTO
3a0apBIICHHS.

PoGoTta 6.9. BluIUB YKPOBOIr0 HABAHTAKEHHSI HA BMICT IYKPY Y KPOBi
(modynoBa HyKpOBOi KPMBOI)

Ipunyun. llpyuHIMD METOQYy MOJISITa€ Y BU3HAYEHHI 3JaTHOCTI OpraHi3My
pearyBaTu Ha TepOpajibHEe BBEJEHHS TJIIOKO3U, IO JAa€ MOXJIHMBICTh OIIIHIOBATH
(GyHKIIOHAIBHUN CTaH MMiIIUTYHKOBOI 3aJI03H Ta MEY1HKH.

Xio pobomu. ]Ins cTynaeHTIB 3a37alierib JJaOOpaHTaMU TOTYIOThCS IITY4YHI
CUPOBAaTKM KpOBI, HIOM B3ATI y JIIOJUHU HATIIECeple Ta TMICIASA I[yKPOBOTO
HaBaHTaXXEHHs (3 po3paxyHKy 1,751 rmoko3um Ha 1 kr macu Tina). B mryuynux
CHUPOBAaTKaxX CTYJCHTaMH BH3HAYA€THCS BMICT IYKpPY 10 Ta TICIs I[yKPOBOTO
HaBaHTaxeHHs (Ha 15-#, 30-i, 60-ii XBUIMHAX) OPTO-TOJYiTUHOBUM METOIOM (IIMB.
poGoty 6.7.). Ha ocHOBI OTpHUMaHUX JaHUX OYyIyIOThb KPUBY, BIAKJIaJar04d Ha OCI
a0CIMC YMOBHHMII Yac B3SATTS KPOBi, a HAa OC1 OPAMHAT - KIJIBKICTh ITYKDY.

Kniniko-diacnocmuune 3Ha4eHHA

BBengeHHss 1mykpy B OpraHi3M  3[0pOBOi  JIIOJJMHM BHUKJIMKA€E  JIMIIE
KOPOTKOTPUBATY TINEPIIIIKEMil0, TOMY IO TOCHUJIEHE BHJIUICHHS IiIIITYHKOBOIO
3aJ103010 1HCYJIIHY CIIPHsi€ YTHIII3aIlli TIII0OKO3U Ta MPUCKOPEHOMY CHHTE3Y TIIIKOTeHY
B neuiHii. OxHaK, MpW JESKUX 3aXBOpIOBaHHAX (miabeT, rinmepTupeos, TenaTur,
aKpoMeraiisi, LMpO3 MEYIHKU 1 T.J.) LYKPOBE HaBaHTA)KCHHS BUKJIMKAE CTIHKY
rinepriikeMiio.
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Po6oTta 6.10. KinbKicHe BU3HAYEeHHS IVII0K03M B KpoBi. MeTtoa XarenopHa-
Iencena

IHpunyun. MixpoMeTo]1 BU3HAYEHHSI BMICTY TIJIIOKO3U B KPOBI 0a3yeThCsl Ha
3JIaTHOCTI TJIFOKO3H BIJTHOBJIIOBATH B JIY’)KHOMY CEpPEIOBHIII TTPU HArpiBaHHI Y€PBOHY
KkpoB'sHy cuib (rekcariano (I1I) ¢gepar kamiio) B )KOBTY KPOB'SSHY Cijlb (reKcaliaHo
(I1) d¢epar xamio). Hammumok 4YepBOHOI KpPOB'STHOI COJII  BU3HAYAETHCSA
HOJIOMETPUYHUM TUTpPYBaHHSM. BilbHMII #OX, 1O BUAUIAETHCS, BIATHUTPOBYIOTH
HATPIIO TIOCYJIb()ATOM B MPUCYTHOCTI KPOXMAJIIO B KUCIIOMY CE€PEI0BHIIL.

Ilykop B KpoBi 3BMYaiiHO BHU3HAYaIOTh HATIIECEpIle, B CIOKIHHOMY CTaHi,
KOJIM KUIBKICTh HOT0 B apTepiajbHiil 1 BEHO3HIH KPOBi Maii>ke 0JIHaKOBA.

Xio pobomu. Jlns ocamxeHHs: OUIKIB KPOBI, SIKI TaKOX MalOTh BIAHOBIIOIOY1
BJIACTUBOCTI, TOTYIOTh IIUHK TiIpoKCcU. [IJist ibOTO B TpH NMpOOIpKHU HAJIMBAIOTH 1O 5
M 0,45% po3uuny uuMHK cyibdary i mo 1 mu 0,1M po3uuny HaTpiil rigpokcuay. B
nepury mpoOipKy BHOCATh MikpomineTrkor 0,1 M CHUpOBaTKM KpOBI 310pOBOi
moauHu (JoHOpChKa), a B Apyry — 0,1 mMi cupoBaTku KpoBi (IUTY4YHOI) XBOpOI
moauau. TpeTs mpobipka € KOHTpoJIeM JUIsl IePEeBIPKH PEAyKYIOUHUX BIAaCTHMBOCTEH
pPEaKTUBIB, KyJU CUPOBATKa KPOBI HE BHOCUTHCS.

JlocmiaHi Ta KOHTPOJBHY NMPOOIPKM CTaBJATh B KUIT 4y BOJsAHY OaHiO Ha 3
XBUJIMHU JIJIs1 OCaJKeHHs OUIKiB KpoBi. Ilicis mporo BMIicT mpoOipok (uIbTPyIOTh B
mupoki ("nykpoBi") npoOipky yepe3 MonepeaHbo 3MOYEHY JUCTUIILOBAHOK BOJOKO
kumn'ssueHy Baty. st Toro, mo0 3MUTH 3aJIMILKHU TIIFOKO3U, MPOOIPKU MPOMHUBAIOTH
JBIYl 2 MJI IUCTUIILOBAHO1 BOJU, AKY (UIBTPYIOTh Y€pe3 TY K BaTy 1 B Ti K "LIYKPOBI
npobipku". Ilicns ¢inbTpyBaHHsS BaTy BIJDKUMATH He mnoTpiOHO. be3binkoBumii
¢ipTpaT noBrHEH OyTH 6€30apBHUM Ta MPO3OPUM.

B tpu mpobGipku no ¢ineTpary momarTs TouyHO mo 2 Ma 0,005M poszuuny
4epBOHOi1 KpoB'ssHOI codii (rekcamiano(Ill) depar kamio) 1 KUI'ATATh 15 XBWINH,
OXO0JIOJUKYIOTh. JlomatoTe mo 2 mu "TpidiyacToro" po3uuHy cojied (IIMHK cyibdar,
HaATpid XJopun, Kamiil oauna), mo 3 mi 3% po3unHy aneTaTHOI KUCJIOTH 1 mo 2-3
kpari 1% po3unny kpoxmaito. 3'sBisieTbcsi CUHE 3a0apBiieHHs. Tutpyrots 0,005M
PO3YUHOM TioCyJb(haTy 10 3HUKHEHHS CUHBOTO 3a0apBIICHHS.

Bwmict rmroko3u o0uuMcIOTh 3a Tabmunero XaremopHa-lencena B MM Ha 1 1
KPOBI.

IIpukaan po3paxynky. Ha TutpyBaHHs BMICTY JOCIIIHOI MPOOIPKU BUTPAYEHO
1,34 mn 0,005M po3umny HaTpiii TiocynbdaTy. 3a Tabnuiero Ha nepetuni rpad 1, 3
Ta 4 cTOITh uncio 6,49MM rimroko3u. Ha TuTpyBaHHS BMICTY KOHTPOJIBHOI MPOOIpKU
minuto 1,97 M Hatpiii Tiocyasgaty. 3a Tabnuiero Ha nepetuHi rpad 1, 9 Ta 7 cToiTh
yucio 0,28MM. 3 nokasznuka pocniay 6,49MM BiHIMAIOTh MOKa3HUK KOHTPOJIO —
0,28MM. Otxe, B KpoBi MiCTUThCS 6,2 1 MM/11 ritoko3u.

B HOpMI BMICT TJIFOKO3M Y KPOBi1 pa3oM 3 IHIIMMH PEAYKYIOUUMH PEYOBHMHAMH
KonuBaeThes Bijg 4,4 1o 6,6 MM/11.

Kninixko-diacnocmuune 3nHa4eHun

MeToa BUKOPUCTOBYETHCS B KJIIHIYHUX J1a0OPATOPHUX JOCIHIJKEHHSX ISt
BU3HAYCHHS BMICTY TJIFOKO3W B KpoBi. D1310JI0TiUHI TiMepriikeMii CrocTepiraroTh
MpU EMOIIMHUX CTpecax, CIOXKHWBAHHI BEJIMKOI KIUIBKOCTI BYIVIEBOAIB 3 DXKEO.
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[laTtomoriuai  rimepriikemii HaWyacTillie TIOB’SI3YIOTh 13  3aXBOPIOBAHHSIMU
eHJIOKPMHHOI CHCTEMH. IX CIOCTEpiraloTh HpH IYKPOBOMY JiabeTi, 3/108KiCHHX
HOBOYTBOPEHHSX KOPHM HAJAHMPHUKIB Ta Tinodizy, BaXKUX po3nagax QyHKIIH
TEY1HKH, TOIIIO.

Tabauus njist BU3BHAYEeHHs 1J110K03u (B MM/1)

Harpiii
TIOCYJIb- 0 1 2 3 4 5 6 7 8 9
¢bart, M
1 2 3 4 5 6 7 8 9 10 11
0,0 21, | 21,20 | 21,03 | 20,87 | 20,62 | 20,54 | 20,37 | 20,20 | 20,04

0,1 19,70 | 19,54 | 19,43 | 19,31 | 19,15 | 19,04 | 19,93 | 18,76 | 18,65 | 18,48
0,2 18,37 | 18,26 | 18,15 | 18,04 | 17,93 | 17,82 | 17,65 | 17,54 | 17,43 | 17,32
0,3 17,21 | 17,09 | 16,98 | 16,87 | 16,76 | 16,65 | 16,54 | 16,43 | 16,32 | 16,21
0,4 16,10 | 15,98 | 15,87 | 15,76 | 15,65 | 15,54 | 15,43 | 15,32 | 15,21 | 15,10
0,5 14,99 | 14,87 | 14,76 | 14,65 | 14,54 | 14,43 | 14,32 | 14,26 | 14,09 | 14,04
0,6 13,93 | 13,82 | 13,71 | 13,60 | 13,49 | 13,38 | 13,32 | 13,21 | 13,09 | 12,99
0,7 12,88 | 12,77 | 12,65 | 12,54 | 12,43 | 12,32 | 12,27 | 12,15 | 12,04 | 11,93
0,8 11,82 | 11,71 | 11,60 | 11,54 | 11,43 | 11,32 | 11,21 | 11,04 | 10,99 | 10,93
0,9 10,82 | 10,71 | 10,60 | 10,54 | 10,43 | 10,32 | 10,21 | 10,10 | 9,99 9,93
1,0 9,82 9,71 9,60 9,55 9,44 9,32 9,21 9,10 9,05 8,84
1,1 8,82 8,71 8,60 8,55 8,44 8,33 8,21 8,10 8,05 7,94
1,2 7,83 7,71 7,66 7,54 7,44 7,33 7,27 7,10 7,06 6,94
1,3 6,87 6,77 6,66 6,60 6,49 6,38 6,27 6,16 6,11 5,99
1,4 5,88 5,77 5,66 5,61 5,49 5,38 5,27 5,16 5,11 4,99
1,5 4,88 4,77 4,66 | 4,61 4,49 4,38 4,27 4,16 | 4,11 3,99
1,6 3,90 3,77 3,70 3,60 3,49 3,38 3,27 3,20 3,10 2,99
1,7 2,88 2,78 2,66 2,61 2,50 | 2,39 2,28 2,16 | 2,11 1,10

1,8 1,89 1,78 1,72 1,61 1,50 1,39 1,33 1,22 1,11 1,05

1,9 0,94 0,83 0,78 0,67 0,56 0,44 0,39 0,28 |1 0,177 | 0,11
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PoGorta 6.11 Peakuis 3 Q- HagTosaom (MoJtima)

Hpunyun. ByrieBoau Ta iX NOX1AHI B NPUCYTHOCTI KOHIIEHTPOBAHOI
CyJib(aTHOI KHCIIOTU YTBOPIOIOTH Gypdopod, skuit 3 O- HapToNOM Jae (ioJeToBe
3a0apBIICHHS.

Xio pooomu. HanvuBarots y Tpu mpoOipku BianmoBigHo mo 1 mi 1% po3uuny
KpoxMano, 3% po3unHy caxapo3u i 1% po3uuHy IIIOKO3H. Y KOXKHY MpoOipKy
J01al0Th MO 2-3 Kparil po3uuHy O- HadToiay Ta 00epexHO MO CTiHLI NPoOIpoK
HAIIapOBYIOTb MO 1MJI KOHIIEHTpOBaHOi Cyjb(paTHOI KucioTu. CrocTepiraloTh
YTBOPEHHsI (P10JIeTOBOrO 3a0apBieHHS Ha MEXI MDK CyJb(aTHOIO KHCIOTOI Ta
PO3YHHOM ITyKDIiB.

[To3utuBHY peakiiito 3 O- HaQTOIOM JalOTh MOHO -, OJITO-, Ta MOJiCaXapwIu,
TOMY ii BAKOPUCTOBYIOTh ISl iX BUSBJICHHS B O10JIOTTYHHUX plAMHAX.

PoGorta 6.12 Peakuis bapgyna

Ilpunyun. Bci MOHO - 1 qucaxapuu, SIKI Y CBOEMY CKJIaJli MAalOTh BIUJIbHUI
HaIiBaleTaIbHUI TIAPOKCHII, 34aTHI B JIY’KHOMY CEpEIOBHUII BiJIHOBIIIOBATH METAJIU
(aprentym, Kkympywm, OicMyT Tomio). I[lapamensHO iie poO3pHB BYTJIICBOJAHEBOTO
JIQHIIIOTa BYTJIEBOJIIB Ta HOTO MoJIiMepu3allisl.

Xio pooomu. Y nBi npoOipku HaJIMBAIOTh MO 1 MJI IJIIOKO3MW 1 JIaKTO3U. Y
KOXKHY 3 HHUX JojaioTh mo 1 i peaktuBy bapdyaa Ta kum’atare mpotarom 5
XBWIKMH. Bunanae ocan yepBoHOro xoinbopy. CrnocrepiraioTb NO3UTHBHY peakuio 3
IJIIOKO30I0 Ta HEraTMBHY 3 JlakTo3010. Llf peakiist Bigpi3HAETbCA BiA peakiii
TpoMmepa THM, 10 B JAaHUX yMOBaX JMCaxapuju, SKi MalOTh BIIHOBHI BIIaCTUBOCTI,
MPAKTUYHO HE OKMCHIOKOTHCS.

PoGoTta 6.13 BusiBjieHHs CiaJIOBUX KHCJIOT Y CHPOBATIi KPOBI

Ipunyun. Metop TpyHTY€EThCS Ha KOJIBOPOBIN peakilii, ika BiOYBAEThCS B pasi
HarpiBaHHs clajgoBUX (HEHpamiHOBOi1) KUCIOT 3 peakTUBOM l'ecca. IHTEHCHBHICTH
OypyBaTO-pOKEBOTO 3a0apBICHHS 3aJICKUTh BIJ] KOHIIEHTPAIlli C1aJTIOBUX KHUCIIOT.

Xio pooomu. B nipoOipky uis HeHTpU(YryBaHHS HaIUBAIOTh | MJ MITYYHOI
CUPOBATKU KpoB1, noaarTh 1 Mi 10% po3unHy TpuxiopaneratHoi KucaoTu. Cyminr
NepPEMINTYIOTh, IPOOIPKY 3aKpHUBAIOTh (DOJBIOIO Ta CTABIISATH Y KUIT 4y BOJASHY OaHIO
Ha 5xB. OX0JOMKYIOTH 11 B BOJI 3 Tb0A0M. Lle mpu3BOAMTH 10 BUBLIBHEHHS 3B’ SI3KiB
HEHPaMIHOBOI KUCJIOTH 3 OUIKOBOK YAaCTHHOIO MOJIEKYJIH HYKJIEONpoTeiHiB. Cymill
neHTpudyrytotb abo obepexHo GubTpyoTh. Jlo 0,4 M HamocagoBOi piauHU
JOJIal0Th 5 MJI peakTuBY l'ecca 1 3HOBY KUIT ATATh Y BOJsHIN Oani mpotarom 30xB,
3akpuBatoun mpooOipky ¢oibroro. Ilicns oxomomkenns dotomerpytorh Ha DEK y
KioBeTax Ha 10 MM mpoTu BOAM IpH 3eieHOMY CBITIOQUIBTPl (546HM). OTpuMany
BEJIMYMHY €KCTUHKI1I JOMHOXKYIOTh Ha 1000. Pe3ynbrati BUMIpIOBaHHS BUPaXarOTh
B YMOBHHX OJIMHHUIISX. Y HOpMI BenunHa KonuBaeTbes Bij 100 go 720 mr/n (0,7 r/m)
aleTUIHENPaMIHOBOI KUCIIOTH.
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Y HOpMI 3I0pOBOI JIIOJMHH 3 ceuero 3a 100y BuausieTbes 10 0,02% riaroko3u,
SKy HE BU3HA4YalOTh 3BUYAHUMHU METOaMHU.

PoGota 6.14 Peaxkuis Ha meHTO3M

Ipunyun. Yci neHTO3UW TMiJ Yac KUII'SITIHHS B KUCJIOMY CEpEIOBHIII 3a
MPUCYTHOCTI OEH3UJUHY Jal0Th YepBOHE 3a0apBiieHHs. Peakilis 3aj1eXuTh Bij
JeTiIpyBaHHs TMEHTO3 3 YTBOpeHHsAM (Qypdypony. OcraHHIi Jae 4YepBOHE
3a0apBieHHs 3 OeH3MAMHOM a00 3eJIeHe 3 OPILIMHOM.

Xio po6omu. Y npoOipky HanuBaroTh 0,5 MJI po3unHY OCH3UJIMHY B OIITOBIM
KHUCTIOTI 1 AojaroTh 1-2 kpamm po3uuHy apabinosu. IIpobipky kum ATATH SXB.
3 SABIISETHCS YePBOHE 3a0apBIICHHS.

Kninixko-diacnocmuune 3na4enHun
Peak1iit0 BUKOPUCTOBYIOTh Y KJIIHIYHIN MPaKTHULl, 11100 BUAPI3ZHUTH MIEHTO3YPIIO,
OB’ s13aHY 13 BXKMBAHHSIM B 1Ky (PpyKTiB, OaraTux Ha MEHTO3HM, BiJl IITFOKO3Ypii.

Po6oTa 6.15 KinbkicHe BU3HAYEHHSI KOHIEHTPAIlil MOJIOYHOI KMCJIOTH B
cupoBaTii KpoBi 3a metonom broxHepa
IHpunyun. MomoyHa KHUCIIOTa BHACIIJOK HarpiBaHHS 3 KOHIICHTPOBAHOIO
CyJIb()aTHOIO KHCIIOTOIO TMEPETBOPIOETHCS HA alleTaTHUW alibJIeTi]l, KU y pasi
B3a€MOJIl 3 TIJPOXIHOHOM YTBOPIOE CIIOJIYKY Y€PBOHO-KOPHUYHEBOI'O KOJbOPY.
KisbKicTh MOJOYHOI KHMCIIOTM BH3Ha4aroTh KojlopuMmeTpuuHo Ha PEK 3a cuHboro
CBITIIO(DLIBTPA.
Xio poéomu. Y nBi cyxi mpoOipKu HATMBAIOTH MO 6 MJI JUCTHUIHOBAHOI BOJIH.
[Totim y mnepumry npoOipky (KOHTpOJb) JOJalOTh IMJI CTaHIApTHOTO PO3YUHY
MOJIOYHOI KHUCJIOTH , y Jpyry (mocmim) — 1 M mTy4HOi cHpoBaTku KpoBi. Jls
OCa/PKeHHsI OLJIKiB BJIMBAIOTh y KOXKHY MpoOipky 1o 1 miu metadocdaTHOl KUCIOTH,
CTPYLIYIOTh Ta 3QJIMIIAIOTh HA KiJIbKAa XBWJIMH, MHICJIS 4YOro BiAQIBTPOBYIOTH. Jlo
¢ueTpariB gaojaoth mo 1 mu 10% posuuny kynpym(Il) cynedary ta mo 0,5r
KaJbllil0 Tigpokcuay. IIpoOu mnepemimyioTh CKISIHUIMU Nalli4KamMHu, 4epe3 SxXB
BiAQILTPOBYIOTh. Binbuparore mo 1 mn QinbTpary B mpoOipku 3 NPUTEPTUMHU
Kopkamu, nojawTh no 0,1 Ma po3uumHy Kynpymy cyiabdary Ta mno 4w
KOHLIEHTPOBaHO1 CylibaTHOi KuciHoTU. CTaBIATh X Ha KUIUIAYY BOJASIHY OaHIO Ha
1,5xB. Ilicns oxonomkenHs npojgawTs mo 0,1 mn 20% cnupToBOro poO3UYMHY
TiIpOXiHOHY, J00pe NepeMillylTh Ta KUIl ATATH mnpoTsroMm 15xB. IlpobGipku
OXOJIO/KYIOTh Ta KOJIOPUMETPYIOTh IPU CUHBOMY CBITJIO(DUIBTPI.
KoHI1ieHTpaliiro MOJIOYHOI KUCIIOTH PO3PaXx0OBYIOTh 3a (OPMYJIOIO:
Cer ® Enoen.
C= , e
Eer.
— KOHIIEHTpAI[is MOJIOYHO1 KHCIIOTH B CHPOBATIIi KPOB1, MMOJIB/JT,
or.— KOHIIGHTpAIIisl MOJIOYHOI KUCJIOTH B CTaHJIapTHOMY PO3UMHI;
or. — EKCTHHKI[IS CTAHJIAPTHOTO PO3YMHY MOJIOYHOI KHUCJIOTH;
socr. — EKCTHHKIIISI TYCTHHA JOCTIHOT POoOH.
Kniniko-diacnocmuune 3Ha4eHHA

C
C

E
E
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Y KpoBi 370pOBOi JIOJUHH MICTHTBCA 1-2 MM/I MOJIOYHOI KHCJIOTH.
301/Ib1IEHHS BMICTY MOJIOYHOI KHUCJIOTH CIIOCTEPIra€ThCsl MPU 1HTEHCUBHIN M’SI30B1i
mpalli Ta JAESIKUX MaTOJIONIYHUX CTaHax: TOCTPOMY THITHOMY 3amaJbHOMY YpaXK€HH1
TKaHWH, BaXXKIH aHeMIi, emijerncii, TuTaHii, MpaBIfo, IIYKPOBOMY JiabeTi, HUPKOBii
HEJOCTATHOCTI, JIEHKO31, TOLIO.

PoGora 6.16 KinbkicHe BU3Ha4YeHHsI KOHLEHTPaulii NMiPpOBHHOrPaJaHOL
KHMCJIOTH B ceYi KOJIOPUMETPUYHUM METOA0M
IHpunyun. IlipoBuHorpagHa kuciorta 3 2,4-guHiTpodeHinriapazunoMm (2,4-
JH®I) 'y nyxHOMY  CepeloBUINl  yTBOPHOE  2,4-TUHITPOPEHUITIIPA30OHU
MIPOBUHOTPATHOT KHUCJIOTH KOPUYHEBO-YEPBOHOIO 3a0apBi€HHS, IHTEHCHBHICTb
KO0 TPOMOPIiiHA KOHILIEHTpalli NIPOBUHOTPATHOI KHUCIOTH 1 BU3HAYAETHCA
KOJIOPUMETPUYHO.

Xio pooomu. B oany npoOipky HanuBaroTh 0,1Min ceui , y apyry- 0,1mn
MIPOBUHOTPAJHOI KHUCJIOTH, a MOTIM B 00uaBI mnpoOipku noxaroTe mo 0,9mi
nuctunboBaHoi Boju. Ilicnmsa mporo BHOCATH mo 0,5mn 0,1% poszuuny 2,4-JIHOT,
3MilIyoTh 1 Ha 20XB cTaBisiTh y TemHe Micue. [li3Hime aomarote mo Imn 12%
po3uMHy HaTpiii rigpokcunxy 1 depes 10xB komopumerpyroth Ha @®EK mnpotu
KOHTPOJIIO (BOJM) IPU CUHBOMY CBITIIO(UIBTPI.

KoHnuenTpalito mipoBUHOTPaJAHOI KHCIOTH BUPAaXOBYIOTh 32 (DOPMYJIOKO:

CCT' d E[[OCJ]O °V

Ciocre =
E..® a

ne: Cg — KOHILIEHTpALlisl CTAaHAAPTHOI'O PO3YMHY MIPOBUHOTPAIHOI KUCIIOTH;

Cocn. — KOHIICHTpAILISI TIPOBUHOTPAJHOI KUCIIOTH Y Ce4i,MI/100Y;

E ocr. — ONITUYHE TYCTHHA JOCIIIXKYBaHO1 TPOOH;

E.. — onTuyHa TYCTHHA CTaHJAPTY;

V —no6oBa KIIBKICTE CeYl;

a— 0,1 M ceui, B34TO1 JUIsI aHAITI3Y.

Kniniko-odiacnocmuune 3HaueHHA.

B kpoBi 310poBOi JMOJMHU MICTUTBCA 45-115 MKMOJIB/T MIPOBUHOrPAIHOI
KHCJIOTH, 13 ceuero 3a 100y BUAUIAEThCS 15-25 Mr mipoBHHOTpagHOT KUCTOTH. BMicT
MIPOBUHOTPAJHOT KUCJIOTH MiABUIIYETHCA (pPa30oM 3 MOJIOYHOIO) Mijl 4ac MOCHIICHOI
M’S30BOi TIpaill, a TaKOX JESKMX MaTOJIOTIYHHUX CTaHaX, 110 CYMPOBOJKYIOTHCA
cynoMamMu  (TeTaHisi,  eMUIENCis,  MpaBelb).  3O0UIbIIYETbCS  BUJAUICHHS
MPOBUHOTPAIHOT KUCJIOTH 13 ceueto npu B-BiTaMiHHIN HEIOCTaTHOCT1, TOKCHKO3aX,
1HCYJIIHO3aJIeXKHOMY IIYKPOBOMY J1iaGeTi, TOIIO.

PoGora  6.17 BusHavyeHHsT  KOHHeHTpamili TIJIIOKO3H B  KPOBi
IVIIK0300KCHIA3HUM METO0M
IHpunyun. OKUCHEHHS TIIOKO3W KUCHEM TOBITPS MiJ I€I0 TIIFOKO300KCHIa3H 3
YTBOPEHHSIM TiPOr€H NEpPOKCUAY, AKUH B MpuUcyTHOCTI (eHony 3 4—amiHope-
HA30HOM (4-aMiHOAHTHIIIPUHOM) YTBOPIOE 3a0apBIICHY CITOIYKY.

87



Xio po6omu. I1ocmiIOBHICTD TOCTiAY TIPEACTABICHA Y TAOJIHIII.

InrpeaienTH Hocnigna mpoba, CrannaptHa npoOa, | KonTponbha
MIT MJI npoba, mi
CupoBarka, miasma 0,02 - -
Crannmapr - 0,02 -
PoGounii peakTuB 2 2 2

Po6ounii peakTHB: pO34MH IIIIOKO300KCHIA31, PO3YHH MepoKcuaasu, henomy, 4-
amiHoeHnazony y ¢ocharnomy Oydepi.

BwmicTt npobipok mnepemimiyroTh, 1HKYOyIOTh NpHM KIMHATHIWI TeMreparypi
npotsirom 30-60xB. KomopumerpyroTe 3a goxuHu xBuii 490-540HM mnpotu
KOHTPOJIbHOI 1pobu. Pe3ynbrat 004ncioTh 32 GOpMyIIoLo:

CET * Enm:.n

O =

BOLT

EtT

ne: Coen. — KOHLIEHTpALLIS TIIOKO3U B OCHIIHIN Tpo0i , MMOJIB/JI;

C.r — KOHIIEHTpAIlis TJIFOKO3W B CTaHAAPTHIN Mpo0i, MMOJIB/JI;

E jocn — €KCTUHKIIISI AOCIIIHOT TPO0H;

E.; —eKCTUHKIIIS cTaHAapTHOI TpodH .

Kninixo-diaznocmuune 3naueHusn

JlociimkeHHs MOXYTh OyTH BUKOHAHI Ha aBTOMAaTUYHOMY aHaii3zaTopi. Takox
BU3HAYEHHS MOXKHA MPOBOJAUTH 3a JOMIOMOI0O0 HaOOpIB (PIpMOBUX PEAKTHUBIB.

PoGota 6.18. KinbkicHe Bu3HaueHHs PppykTo30-1,6-1udocharty

Hpunyun. ®pyxro30-1,6-nudocdar — ouH 3 KIFOYOBUX METAOOIITIB 0OMIHY
ByryieBoaiB. IIpogykTom KuCIOTHOrO rigpoiizy ¢pykro3o-1,6-nudochary €
dpykro3a. KinbkicHe BusHaueHHs PpykT030-1,6-1udocdary 3MilCHIOIOTH IO BMICTY
(PYKTO3H 3a KOJIbOPOBOIO PEAKIIIEI0 3 PE30PLIMHOM.

Xio poéomu. B npoGipky BHOCITh 1 MJT TOCTIKYBaHOI PiIMHU, JOAAIOTH 1 M
0,1 % po3unny pe3opruny Ta 3 mia 30 % xmopuaHoi kuciaotu. [TpoOy kun’arare 8
XBUJIMH Ha BOJSHIM 0aHi, 0XOJOMKYIOTh Ta (orokonopumerpyroTh Ha ®EK npu
A=490 M B kioBeTi 1 CcM mpoTH BOAM. 3a3jayerib OyIyHTh KaaiOpyBaJbHHIA
rpadik, 3a SKMM 3HAXOJATh KUIbKICTb (PpyKTO3HM B KpOBi. i MiJipaXyHKY BMICTY
bpykTo30-1,6-nudochary BenuuuHy, 3HAMAEHY 3a KaliOpyBalbHUM Trpadikom,
MEePEeMHOXKYIOTh Ha KoediiieHT 1.9. PesynbraT oTpuMyoTh B MKM/MJI.

I'. KOHTPO/IbHI MUTAHHA 3 TEMM:
“Ximist Ta 00MiH ByrJIeBOaIB”
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1.Bu3zHaueHHs BYTJIE€BO/IB, iX Kiacudikarlis, 6iomoriuaa posb. ByrineBoau ta ix
MOX1JIH1 SIK JIIKAPChKU MpernapaTH.

2.T'onoBHI MpeICTaBHUKKW MOHOCaxapu/IiB (TIII0K03a, PpyKTO3a, rajiakTo3a, pudo3a,
ne3okcupubo3a), OyoBa, 610JI0T1YHE 3aHYCHHS.

3. JQucaxapunu (caxapo3a, MajbTo3a, JIaKTo3a, Ien00io3a): OymoBa, OionoriuyHe
3HAYCHHS.

4.OCHOBHI NpEACTaBHUKUA TOMONOJIicaxapuliB (KpoxXmallb, IJIIKOI€H, KIITKOBUHA):
OyoBa, 0i10710T1YHE 3HAYCHHS.

S.IIpencraBHukM 1 610JIOTiYHA POJIb TE€TEPOIOJicaxapuaiB: TlalypOHOBA KHUCIOTA,
XOHJPOITUHCYb(ATH, TerapuH, TOIIO.

6.IloxigHi ByrieBoAiB (IJIIOKYpOHOBAa KHCIIOTa, YPOHOBI KHCIIOTH, aMiHOLYKpH,
docdatu ByrieBoiB: riok030-6-pocdar, Gppykrozo-1,6-mudocdar).

7.J1060Ba notpebda a0 IMHM B ByriieBoAax. ByrineBoau ixi.

8.Ponb KIITKOBHHM Ta 1HIIUX XapYOBUX BOJIOKOH B TPABJICHHI .

9.IleperpaBitoBaHHs BYTJIEBOIB B IUTYHKOBO-KUIIKOBOMY TPaKTi. XapaKTepUCTHKa
(epMEeHTIB, K1 IPUIIMaIOTh Y4acTh B I'JIpOJIi31 BYIJIEBOIIB.

10.BcMoOKTYBaHHS TMPOAYKTIB TiApodidy ByrieBoaiB. Jlojs TIIIOKO3W  TCHsA
BCMOKTYBaHHSI, JKepeJsia TIII0KO3U KPOB.

11.CunTe3 1I1iKoreny, peryJsiis.

12.Po3naj rikoreny. AJeHIJIaTIUKIA3HUI MEXaH13M PeryJisilii po3mnaay TJIiKOTeHY.

13.I'eHeTH4HI MOpyIIEHHSI OOMiHY TJIIKOTEHY: TJIIKOT€HO3H 1 arjiiKOreHO3H.

14.AnaepoOHMI1 TJIKOJI3 1 TJIIKOTGHOJI3: MeXaHi3M, peryisuis [mikomiTuuHa
okcunopenykuis. CybOcrpatHe QocdopumoanHs. Enepreruunuii OGanmanc
TIIKOJI3Y 1 TIIKOTEHOI3Y.

15.IToxi6HICT Ta BIAMIHHICTH TJIKOJII3Y BiJl CIIUPTOBOTO OPOIiHHS.

16.Edext Ilactepa. ETanu aepoGHOTO OKUCTIEHHS TITIOKO3H.

17 Enepretnunuii 6ananc aepoOHOT0 OKUCICHHS TITIOKO3H.

18.Ilenrozodocharamii  nuasx oOMiIHY BYIVIEBOMIB:  O10JIOTIYHE  3HAYEHHS,
JIOKaJi3allisg, MexaHi3M.

19.'mokoHEeOTeHe3: BHU3HAUCHHS, 3HAYCHHS, MeEXaHI3M OOXiJHUX peaKiii,
perymsuis.

20.00MiH  rmIOKO3M  Ta  (QPYKTO3W, 1iX 3HA4YeHHSA. B3aemornepeTBOpeHHs
MOHOCaxapuiB.

21.Posib HEPBOBOI CUCTEMH B PETYJIALIT PIBHS TJIIOKO3H Y KPOBi.

22.YyacTh TOPMOHIB (aJapeHaliHy, IJIIOKaroHy, KOPTHUKOCTEpOiAiB, IHCYJiHY) B
peryJmsiii piBHSI TIIIOKO3U B KPOBI.

23.IIpuunHu 1 BUAM TINEPriKeMii 1 TIIOTiKeMii.

24 I'nroko3ypis, IPUYKUHHU 1 BUAH.

25.bioxiMi4HI O3HAKH IYKPOBOIO Jia0eTy.

26.11ykpoBi KpuBI, iX JIarHOCTUYHE 3HAYECHHS.

27.AnTHa1a0€TUYHI IyKPO3HIDKYI0Y1 (hapMalrleBTUYHI IIpenapaTH.

28.Posib neviHky y BYTI€BOAHOMY OOMiHI.

29.bioxiMi14H1 MOKa3HUKHU BYTJIEBOJIHOTO OOMIHY.
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30.Di3uK0-XiMi4HI BJACTMBOCTI IJIIOKO3M Ta 1HIIUX BYIJIEBOAIB, Ha SIKUX 0a3ylOThCs
OCHOBHI METOJIM iX SKICHOTO Ta KIJIbKICHOT'O BU3HAYEHHS B O10JIOT1YHUX PiJIUHAX.
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PO3A1JI VII
XIMIS TA OBMIH JHIIAIB
A. IluTaHHA NJI NIATOTOBKY 3 TEOPETUYHOI0 MaTepiaxy

1.Jlimiau: BU3HaUYeHHSs, 3HAYeHHS, CydyacHa KiiacuQikalis.

2.bynoBa HaliBOXJIUBIIIMX MPEJACTABHUKIB JITTI IIB.

3.bynoBa 1 ¢i3uK0-XiMi4H1 BJIACTUBOCTI MeMOpaH: nimiaHui Gimap, 6inku meMmOpaH,
acuMeTpis Ta JlatepaibHa Audy3id MeMOpaH.

4 3aranbHi 1 cnenianizoBaHi (QyHkKIiii MemMOpaH, BUJIU TPAHCIOPTY PEUYOBHH uepes
MeMOpaHH.

S5.AKTUBHI (GOpMH KHUCHIO: YTBOPEHHs, 3HemKo/keHHs. Hedepmenrarusue
NEePEKUCHE OKUCHEHHS JIMiaIB O10MeMOpaH.

6.DepMeHTaTUBHE TMEPEKUCHE OKUCHEHHS JIIiIiB MeMOpaH: Kackaj apaxiJioHOBOl
KucoTU. bionoriuna posb elKko3aHoiliB.

7.AHTHOKCUJIAHTH SIK JIIKApChKi IIpernaparH.

8.XapuoBe 3HauEHHsI JIiMiiB, 1000Ba MoTpeda.

9.IleperpaBitoBaHHs KUPiB, (AKTOPU eMyJbI'yBaHHs, (epMeHTH, OyaoBa 1 poiib
’KOBYHHMX KHUCIIOT.

10.0cobnuBocTi TpaBieHHs riinepodocdorimiiiB, X0IeCTepu/IiB.

11.BcmokTyBaHHST MpPOAYKTIB rijposidy mimiaiB. Pecunte3 »xupiB. TpancmnopTHi
dbopmu mimaiB: knacudikaiis, OygoBa, 3SHAYCHHS.

12.BHYTpIIIHBOKIITUHHUHN J1iN0i3. POJIb TOpPMOHIB B IIbOMY TTPOIIECI.

13.MexaHi3M - OKMCHEHHS >KHPHHUX KHCIIOT, eHepreTHuHuii Gananc. OcobnuBoCTi
OKHUCHEHHSI HCHACUYCHUX KUPHUX KHUCIIOT.

14.0kucieHHs TIiEepUHy, CHepreTUYHUI OaaHc.

15.MexaHi3M 0i0CHHTE3Y KUPHUX HACHYCHHUX 1 HEHACUYEHUX KUCIIOT.

16.biocunTe3 KUPIB (TPUALIMIITIIIIEPOJTIB).

17.biocunTes riinepodocdominiaib.

18.AttleTroHOB1 (KETOHOB1) TiNia: TPEACTABHUKH, OyJ0Ba, 3HAYEHHS, KETOTEHE3,
KETOJ13, KETOreHHI Ta aHTUKeTOoreHHi (akropu. KeToHemis (HOpMa alleTOHOBUX
T1J1 B KPOB1), KETOHYPIs Ta iX IPUYUHHU.

19.Xonecrepun: Oy10Ba, 3HaUEHHS, 010CUHTE3 Ta IIJISAXU BUAIICHHS.

20.Heiipo-rymopanbHa peryJisiiiis JIiiJHOro OOMiHy.

21.ITatonoris mimiaHoro oOmiHy. JlimoreHHi Ta minorponHi ¢aktopu. bioxiMiuHi
MOKa3HUKH JIITITHOTO OOMIHY.

22 Jlimiay siK J1iKapchKi MpernapaTu.

23 IlpuHuunu METOAIB BU3HAYEHHS XOJECTEPHHY Ta allETOHOBUX TUI B 010JIOTYHHMX
piIUHaX.

B.Jliteparypa:
1.JI.M.Boponina Ta cniBaBTopH, “bionoriuna ximis”, Xapkis, 2000. C. 282-321.
2.YO.1.I'yOcbkuii ,“bionoriuna ximis™, Kuis-Tepuomins, 2000. C. 72-86, 190-234.
3.E.A.CrpoeB, “ buonornueckas xumus”’, Mocksa, 1986. C. 84-98, 163-173, 181-
184, 186-189, 258-273.
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4 .51.1.I'oHchKmMit Ta criiBaBTOpH, “bioximis moauan’, Tepromins 2002. C. 213-24310
348-397.
5.Jlexmii, mo uuTaroThCs Ha Kadeapi.

B. Onuc 1abopaTtopHux podit
PobGora 7.1. Emyabramis :xupy

Ipunyun. Tlin pieto xoBui, OuTka abo coau KUP PpO3MANAETHCA Ha
HalApIOHIII Kpamji, YTBOPIOIOYM eMyJibCito. Ha MexeBili MOBEpXHI >XUPOBHX
Kpaneyib pO3MIIIYIOTbCS YaCTUHKHM I[OBEPXHEBO-aKTHBHMX PEYOBUH (JIETEPreHTH),
SK1 OTOUYIOTh Kparuii )KUpy 1 He Jal0Th iM 3JTUBATHUCS.

Xio poéomu. B 4 npobipku BHOCATH MO 2 Kparuii pocauHHOI oiii. B mepury
JIOJIal0Th 2 Kparuli Boju, B Apyry - 8 kpamnenb 10% nHatpiii kapOoHaTy, B TpETIO - 8
Kparejb >KOBYl, B YETBEPTY - 8 Kpameiab po3uuHy Mmuna. [Ipu 300BTyBaHH1 ycix
poOipoK X)up emyJbrye. HaliMeHIn cTilika eMyJbCis - BOJHA.

PoGora 7.2. Bu3dHauYeHHs NOBEPXHEBO-AKTUBHHUX BJIACTUBOCTEH
dochoaininiB (zemoncTpanis)

IHpunyun. Meton 06a3zyeTbcsi Ha 37aTHOCTI aM(INaTUYHUX PEYOBUH
YTBOPIOBATH B OPraHIYHUX PO3YMHHUKAX KOMILUIEKCH 3 (DepOoTiolliaHATOM.

Xio poéomu. Y 2 nipoOipku HaIWBaIOTh MO 2 M xjopodopmy i mo 0,5 mn
po3unHy (epoTiomiaHary, TMOTIM B OAHy JoxalTh 0,5 M1 po3uuHy
dbocharuaunxoniny, a B apyry — 0,5 My nmaabMITHHOBOI KuUCIOTH. BMmict 000x
nmpoOipok 300BTYIOTh. SKkmo y mpoOipili € TNOBEepXHEBO-aKTMBHA PEYOBUHA,
XJIOpO(OPMHHMIA 111ap 3a0apBIIOETHCA Y YEPBOHUI KOJIIP.

PoGora 7.3. BusHaueHHs MOKa3HUKA pedpakuii :Kupy
Ipunyun. Meton 6a3yeTbCsi HA ONTUYHUX BIIACTHBOCTAX JIiMiAiB. Benuuuny
MOKa3HUKa pedpakiiii, sKa 3aJIeKUTh Bl SKICHOTO CKJIAJy >XHUPY, 3aMIpSAIOTh 3a
JIOMTOMOTOI0 pe(pakKTOMETPY.
Xio po6omu. 1-2 xpamal >KUpPY MOMINIAIOTh MK JBOMa NpU3MaMu
pebpakroMerpy. Bu3HAUMBIIM TOKAa3HUK 3aJIOMJICHHS 32 IIKAJIOK MPWIALy 1
BIJIMOBIJTHOIO TA0JINIICIO, BCTAHOBIIIOIOTH BUJI XKUY, 1110 JTOCITIIKYBaBCS.

PoGota 7.4. BusHauyeHHs HOAHOIO YHUCJIA

Ilpunyun. Bu3zHaueHHsT OCHOBAaHE Ha 3JIaTHOCTI HEHACUYEHHMX >KUPHHUX
KHCIIOT TIPHEIHYBATH HOJ MO MiCII0 TOABIMHMX 3B'a3kiB. Moxwe umcnmo - 1e
KUIBKICTh HOAy y rpamax, mo npueanyerbes A0 100r xupy. [lo HoaHomy wuuciy
MOJKHA BU3SHAUUTHU BU]I XKUDY.

Xio pooomu. HaBaxky xupy (0,1r) BHOCATB Y K00y Ha 500 M1, 10TMBaIOThH
S MJ1 eTaHoily AJig po3uuMHeHHs kupy. [loTiM noxaroTe 10 M CIUPTOBOrO PO3YUHY
mony (C, = 0,1 monp) Ta 200 M Boau, 300BTYIOTH 1 3aJMINAIOTh Ha 5 XBHJIUH.
TuTpyloTh HaJUIMIIOK OQy po3urMHOM Hatpiii Tiocyinbdary (C, = 0,1 monb) B
NPUCYTHOCTI Kpoxmainio. [lapanenbHo CTaBisATh KOHTPOJb, 110 HE MICTUTH KUPY.
Po3paxyHok iogHOr0 ymcina (X) BeayTh 3a (opMyIioro:
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(A-B)* 12,692« 100
X= , A€
0,1 1000

A — 06’em TiocynbdaTy, 110 MIIIOB Ha TUTPYBAHHS KOHTPOJIIO;
B — 006’em Tiocynb(ary, 1110 NIIIOB HA TUTPYBaHHS JOCIIY;
12,692 - maca itoay, mo Bianosigae 1mi 0,1N po3uuny tiocynbsgarty, Mr;
100 - nepepaxynok Ha 100r xupy;
0,1 - HaBaXxxKa XKupy y rpamax;
1000 — koedilieHT nepepaxyHKy MI HOAY y rpaMu

®@i3zuyni Ta XiMiYHI KOHCTAHTH AeAKHX JiNiaiB

Hassa xupy [loka3Huk 3a10MJIIEHHA Wonue uncio
Kup mrogunu 1,452—1,457 62,5—73,3
Bepuikose macio 1,475—1,476 26—38
COHSIITHUKOBA OJIist 1,475—1,476 118—120
Pu6'sumii xxup 1,475—1,485 150—175
Kacroposa omist 1,447—1,478 3191

Pobora 7.5. Biakpurra ¢pocdopHoro 3aaumky y pochparuaniaxosainax

Ipunyun. Sxicumii anams QocdonimigiB OCHOBaHMI Ha BHU3HAYEHHI
PEYOBHH, IO BXOAATH JO IX CKJIAMy Ta 3BUIBHSIOTHCA Tpu Tiapoinidi. Docharny
KHCIIOTY BIJJKPUBAIOTh PEAKI€I0 3 MOJIOJACHOBUM pEAaKTHBOM (PO3YMH aMOHIN
MoiO1aTy B HITPATHIN KUCIIOTI).

Xio poéomu. Jlo 16 xpamenp 1% rigpomizaty ¢GochaTUIUIXOTIHY
npuinBatoTh 8 kpanenb 20% HaTpiil rigpokapOoHaTy 1 2 XBUJIMHHA KUAM'ATATh. [ToTiM
nonuBaroTh 10 kpamnesnb MOIi061eHOBOTO peakTuBy. Po3unH 3a0apBIO€THCS Y KOBTUMH
KOJIp, O CBIAYUTH NP0 HasABHICTH (hochopHUX edipiB.

PoGoTta 7.6. BniiuB K0BYi Ha AKTHBHICTH JIiNAa3u

Ipunyun. Jlinaza NIAUUIYHKOBOIO COKY pO3ILIEIUIIOE KUP MOJIOKa Ha
TIIepUH Ta KUPHI KUCHOTH. KidbKiCTh KUPHUX KHUCIOT BHM3HAYalOTh
TUTPOMETPUYHO Ta BUpaxaroTb B M1 0,1M po3uuHy HATpiii riApOKCUAY, IO IMIlIOB
Ha TUTPYBaHHS.

J’KoBu akTuBY€ Jina3y i B ii IPUCYTHOCTI TAPOII3 JKUPIB MPOXOJUTH 3 OLIBIIOKO
IIBUIKICTIO.

Xio po6omu. B na XiMiYHHUX CTaKaHUYHWKA HATWBAIOTH MO 10 MJT KHIT'STY€HOTO
MOJIOKa, po3BeaeHoro Booto (1:1), 1 mo 1 M1 BUTSKKHM 13 MIAUUTYHKOBOI 3aJ1034, 1110
MICTUTh Jina3y. B oaun crakaHuuk nonuBaroTh 10 Kpamenb MUCTUIHLOBAHOI BOJM
(KoHTpOJIB), B Apyruii - 10 kpanensb xkoB4Yi (70Cia). 3 KOXKHOTO BiAOMPAOTh MO 2 MII
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CyMmimn B KOJOOYKHM BIAMOBIAHUMHU TiNeTKaMu (KOHTPOJBHOK Ta JOCIIIHOIO),
noluBaroTh 1o 1-2 kpamm denondraneiny ta Tutpyoth 0,01M po3urHOM HaTpiii
riipokcuay m0 ciaabko-poxeBoro 3abapBieHHs. CTakaHYUKH TOMIMIAIOTH Y
tepmoctat npu 38-40°C. Yepes koxkHi 15 xBuiMH BigOupaTh Mo 2 M cymimii i
tuTpytoTh 0,01M po3unHOM HaTpiii rigpokcuay. [lpoBoasTh 3-4 Takux BU3HAYECHHS.
Yac tutpyBanHs 1 060’em 0,01M nyry, 1o mimoB Ha TUTPYBaHHS, 3anmucyroTh. Ha
OCHOBI OTPUMAaHUX PE3yJbTaTIB CKJIaJal0Th rpadik, e Ha oci adCUUC BiJKIIa1al0Th
Yyac y XBHIJIMHAX, a Ha oci opauHat — 06’em 0,01 M HaTpiil rigpoKkcumy, 1m0 MIIoB Ha
HEWTpali3alilo XUPHUX KHUCIIOT, Kl YTBOPHUJIMCA 3a JJaHW NpOMiXOK wvacy. Ilpu
CKJaJaHHI rpadiky BiJ pe3ynbTaTy KOXXHOTO THUTPYBaHHS HEOOXiJHO BIJHATH
pe3yJbTaT MepPIIOro TUTPYBAHHS .

PoGora 7.7. SIKiCHe Ta KiJIbKiCHEe BU3HAYECHHS X0JIECTEPUHY

PoGora 7.7.1. SIkicHa peakuis Ha X0JIeCTEPHH 3 CYJb(ATHOI KHUCIOTOK

Hpunyun. llpu B3aemoii cCyiab(aTHOI KHUCIOTH 3  XOJECTEPHHOM
YTBOPIOIOTHCA 3a0apBiieHI B YE€PBOHO-(IOJETOBUH KOJIP NPOAYKTH pO3NaIy
XOJIECTEPUHY.

Xio poéomu. Y mpoOipKy MOMIMIAIOTh JEKUJIbKa KPUCTAJIB XOJIECTEPUHY 1
10 xpanens xnopodopmy. OOepexHO IO CTIHIII HAIIApOBYIOTh 16 Kpamenb
KOHIIEHTPOBAHO1 CyJIb(aTHOI KUCIOTH. 3’ SIBISETHCS YEPBOHO-(D10JIETOBE KIJIBIIE.

PoGota 7.7.2. MikpomeToa KiibKiCHOr0 Bu3HaYeHHs Qpakuiii xosecTepuny

y cupoBartii KpoBi 3a CTaHkeBHYeHE

Ipunyun. BusnaueHHsT okpemHuX (Qpakiliii XoJleCTepUHY OCHOBaHE Ha
peakiii iX B3aemoJii 3 KoJIbopoBUM peakTuBoM (3 wactuHu 0,1% po3unHy depym
xmopuny (III) y npomoBidt ameTaTHIM KHCJIOTI 1 2 YacTHHH KOHIICHTPOBAHOI
CyJlb(aTHOI KHUCIOTH) 3a PI3HMX TEMNEpaTypHUX YMOB. BinbHu XoliecTepuH
BCTYIIa€ B PEAKIIiI0 P KIMHATHIH, a epipHO3B’A3anmii - mpu Temneparypi 100°C.

Xio pooomu. BuzHaueHHsI BUJILHOTO XojecTepuHy: B mpobipky BHOCSTH
2MIJI KOJIbOPOBOTO PEAKTHMBY Ta MIKPOMINETKOKW BiaMipstoTe 0,04 Mi cupoBaTKu
KPOBI, 3MIIIYIOTh 1 3aJIMIIAIOTh HA OJHY TOAMHY MpHU KiMHaTHIN Temnepartypi. [ToTim
KkojopuMeTpytoTh Ha OEK nmpoTu KOHTPOJBHOI MPOOIpKU (KOJBOPOBHI PEaKTUB) Y
KIOBETI TOBUIMHOIO IIapy 5 MM IPU 3€JIEHOMY CBITIO(UIBTPI.

Bu3zHaueHHs1 3araJibHOro XoJiectepuHy: PiivHy 3 KIOBETH, B SIKiil BU3HAYaIU
BUIBHUNA  XOJIECTEPUH,IIEPENIUBAIOTh Yy  NPOOIPKY,KUI ATSATH 3 XBUJIMHHU,
OXOJIOJUKYIOTh /10 KIMHATHOI Temneparypu 1 ii BMIicT kosopumeTpytoth Ha DEK. 3a
nokazHukamu @DEK, orpumaHMMM ©OpH BU3HAYEHHI BUIBHOIO 1 3arajbHOIO
XOJIECTEPHUHY 1 3a J0MOMOTOI0 KalniOpyBajabHOTO IpadiKy 3HaX0ASTh BMICT BUIBHOTO 1
3araJlbHOro XxojecrepuHy y Mkr. [loTim 3a ¢GopMynor HpOBOASATH PO3paxyHOK
BMICTY y CUPOBATIII KPOB1 BUIBHOTO 1 3arajibHOr0 Xonectepuny (X) B MM/i.

a* 100+ 0,0259
X= MM/n , Ie
0,04 * 1000
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a - Maca XO0JIeCTepUHY ,III0 3Hal/IeHa 3a KamOpyBaJIbHUM IpadikoM, MKT;
100 - nepepaxynok Ha 100 My KpoBi;

1000 - mepepaxyHOK MKT B MT;

0,0259 - koedimieHT nepepaxyHky Mr % y MM/i;

0,04 — 06’ eM cupoBaTKH KpOBi, M.

EdipHo3B’si3aHuii XO0JIECTEpUH BHU3HAYAIOTh 32 DPI3HUIICI0 MDK 3arajbHUM 1
BUIBHUM XOJIECTEPUHOM. Y HOpPMI 3arajibHOro XOJ€CTEPUHY B KPOBI MICTUTHCS 3 -
6,1 MM/n, a BiaeHOTO - 1,4 - 3,4 MM/n

Kniniko-diacnocmuune 3Ha4eHHA

[Nnepxonecrepunemisi (301IbIIEHHS] BMICTY XOJECTEpUHY B KpOBi) — (pakTop
PU3UKY PpO3BUTKY KOPOHApHOI'O aTepOCKIEpo3y, 1IIEMIYHOI XBOpoOu cepus,
iH(bapKTy MioKap/a.

HaiiBuiuii piBeHb XOJECTEPHHY BIJIMIYA€THCS MPU MEHETUYHUX MOPYHICHHSIX
oOMiHY JINOMPOTEiHIB — CIMEIHIN XonecTpuHeMii. BropuHHa rinepxoyecTepuHemMis
Ma€ MiClle TIPU 3aXBOPIOBAHHSX IMEUYIHKHU, YPOKEHHSIX HUPOK, 3JIOSKICHUX MMyXJIMHAX
MIIITYHKOBOI 3aJI03M, MoAarpi, TinepTeH3uBHINM XBOpoOi, OXHUPiIHHI, I[yYKPOBOMY
maberi.

[NinoxonecTepuHEMiIO CIIOCTEPITAIOTh y XBOpHX 3 ypakeHHsM [[HC,
riIoTHPEO031, peBMaTHU3MI1, JUXOMAaHIIl TOIO. BBaXkaroTh, 110 TiOX0JIECTEpUHEMIS,
CIPHSAIOYHN 3aIO0ITaHHIO aTePOCKIEPOTHYHUX YpaKeHb KOPOHAPHHUX CYIMH,

CTBOPIOE YMOBH JUIsl PO3BUTKY OHKOTIATOJIOT1i.

PoGora 7.8. SIKiCHe Ta KIJIBKICHE BU3HAYECHHS AllETOHOBMX TiJI

y ceui

PoGora 7.8.1. Peakuis yrsopenns iogopopmy

Xio pooomu. J1o 1M1 ceul 107IUBaIOTh 8 Kpamnesb PO3UUHY MOy Ta 8 Kpameib
10% po3uuHy HaTpiii ripokcuay. B mpuUCYyTHOCTI alleTOHY YTBOPIOETHCS >KOBTUH
ocall HogoopMy 3 XapakKTEPHUM 3aIaxoM.

Pob6ora 7.8.2. Peakuii 3 HaTpiii HiTpOoNpycuaom

Xio pobomu.

a) [lo Imu ceui nonuBaroTh 5 kpaneiab 10% po3urHy HATPIiil HITPONPYCUAY Ta
10 xpanens - 10% po3umHy HaATpPiil TIAPOKCUAY. 3'SBISETHCS OPAHKOBO-UYEPBOHE
3a0apBJIEHHS, SIKEe MEPEXOJAUTh Y BUILIHEBE MPHU JOJaBaHHI aleTaTHOI KUCIIOTH.

0) o 1-2mn ceui nojarwTh 8 Kpamesb aneTaTHoi KuciaoTu Ta 8 kpamnenb 10%
PO3YMHY HATpI HITPONpPYCHIY. 3MIIIYIOTh, 00EPEKHO HANIapPOBYIOTh 8 Kpareib
PO3YUHY aMiaky - 3'IBJISEThCS (PI0JIETOBE KUIbLIE.

PoGora 7.8.3. KisibkicHe BU3HAYEeHHSI ALlETOHOBHUX TiJl y cevi

Ilpunyun. Bu3zHaueHHsT OCHOBaHE Ha peakilii alleTOHOBUX TUI 3 HaTpIl
HITPONPYCUAOM. EMMIIpHMYHO BCTAaHOBJIEHO, 110 MPU KOHLIEHTpaLli aleTOHY B cedl
146,2 MxM/n yepe3 3 - 4 XBWIUHM 3'SIBISETHCS (DIOJIETOBE KUJIbIIE HA MEXI MIX
CEYEeI0 Ta PO3YMHOM HATpPid HITPONPYCHUY.

Xio pooomu. bepyts 8 npobipok. B yci, kpiM nepiioi, HaluBalOTh Mo 1 M
JUCTUIHLOBAHOI BOJIM, B Mepily 1 Apyry npoOipku mo 1 mu gociiakyBaHoi ceul. 3
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npyroi mpoOipku 1 M1 cyMmiIi MepeHOCITh B TPETIO, 3 TPEThOi — B YETBEPTY, U T.1.,
3 ocTaHHbOI MpoOipku 1 mi cymimi BuiauBawThb. [loTIM B KOXHY mpoOIpKy
HaJIMBaIOTh 1o 8 Kpanenb 50% po3unHy aMOHiH cynb(daTy A 301IbIIeHHS TUTOMOT
T'YCTUHHU PIAVHM 1 MO 8 Kpareib HaTpid HITPONPYCHAY 1 KOHIIEHTPOBAHOI alleTaTHOI
kucaotu. [lepeMinryioTs 1 B KOXKHY MpoOipKy HaIIapoBYIOTh 1Mo 16 Kpamenb aMiaky
3a JJOMOMOTOI0 TYMOBOI TPYIII IMiJi BUTSDKHOO 11a)oro, CIIIKYIOTh, B AKIH mpoOipii
3'IBUTHCA (p10JI€TOBE Kublie Yepe3 3 - 4 xBwIMHM. [Ipy po3paxyHKy alleTOHOBHX TiJI
MOKa3HUK KoOHIEeHTpamii 146,2 MKM/1 NTOMHOXYIOTh Ha TMOKa3HUK DPO3BEICHHS B
npoOipii, ae (ioysieToBe Kiiblie 3'ABUIIOCS uepe3 3 - 4 XBWIMHH, 1 HA 00’ eM 1000BOi
ceui.

PatGora 7.9. HaniBKiJbKiCHUIT MeTO BU3HAYEHHS alleTOHOBUX (KETOHOBHUX)

TiJs1 B cevi. (Excnpec-anasnis)

JUJ1sl HaMIBKUTBKICHOTO BU3HAYEHHSI allETOHOBUX TUI B C€Yl BUKOPUCTOBYIOTh
niarHocTuyuHi TecT-nosiocku “Cormay Uritest — 1. [Ipu HasBHOCTI B ce4l KETOHOBHX
Ti1 B AianaszoHi 0,3 — 0,5 MMonb nosocka MiHs€ KOIip, IHTEHCUBHICTh 3a0apBIICHHS
SIKO1 3pIBHIOIOTH 3 CTAHJAAPTHOIO KOJIHOPOBOIO MIKAIOI0 HA QYTISPI.

Xi0 po6omu. Ha TecT-monocky HaHOCATH MIMETKO0 2 Kparuli JOCHiIKyBaHOT
ceui. Yepe3 2 XBUIIMHH KOJIip TECT-MIOJIOCKU 3PIBHIOIOTH 3 CTAHIAPTHOIO KOJIHOPOBOIO
mkanow Ha Qytisapi Habopy. [lpu BiICYTHOCTI alleTOHY B C€Yl KOJIP MOJOCKH HE
3MIHIOEThCS. HasiBHICTh alieTOHOBUX TUT 00YMOBITIOE (h10JIE€TOBE 3a0apBIICHHSI.

Kniniko-diacnocmuune 3Hauenuna

Y 310poBOi NMIOAMHU 13 CEUEH BHUIUISETHCS HACTUIBKA Malla KUIBKICTh
alleTOHOBUX TN, 10 TMPAKTHYHO HE BHU3HAYAETHCS 3BUYANHUMH METOJAMU
nocuipkeHHsa. KeToHypis (pi3ke 301IbIIeHHS KETOHOBUX TUT B C€Yl) CIIOCTEPITa€ThCs
B pe3yJbTaTi iX TMOCHJICHHOTO YTBOPEHHS Ta MOPYLIEHHS MPOLECY OKHCHEHH.
Cnocrepiraerbcs Mpu: IyKpOBOMY  jia0erTi, roJIOyBaHHI, KaXeKcii,
TUPEOTOKCUKO3aX, akpoMeranii, iepeKiiiHuX 3aXBOPIOBAHHSX, IHTOKCUKAI[ISAX TOLIO.

PoGota 7.10. /lemoHCcTpania KHCJAUX BJIACTHBOCTEM JKMPHUX KHCJIOT

Ipunyun. Comi >XUPHUX KHUCJIOT 3aBJAJKM HETaTMBHOMY 3apsay CBOiX
KapOOKCHUIILHUX TPYM 3/IaTHI 3B'I3YBATHCS 3 OCHOBHUMH OapBHHUKaMHU 3 YTBOPEHHSIM
KOMIIJICKCIB, 10 PO3YMHSIOTHCS B OPTraHIYHUX PO3ZUYHHHHUKAX.

Xio poéomu. Y npoOGipky HanmuBaroTh 10 Kpamesiab po3uuHY COJIEH >KUPHUX
KHCIIOT, AojatTh 10 kpanensb 0,5% po3unHy METUIEHOBOI cUH1 1 1 Mi Xxi0podopmy.
300BTYI0Tb. Y TPUCYTHOCTI COJIeH JKUPHUX KHCIOT XJIOPOQOpMHMIA IIap
3a0apBIIOETHCS Y CUHIN KOJIP.

PoGora 7.11. BusnavyeHHs X0JiHBMicHUX (pocdoainminiB y cymimmi
Jiniais
Ipunyun. XoniaBmicHi ¢Goc@omimiay, 1O MICTATh YETBEPTUHHUH aTOM
a30Ty, MPOSABIIAIOTh BJACTHBOCTI CMJIBHUX OPraHIYHMX OCHOB. Y 3B'A3KYy 3 IIUM BOHU
3/1aTHI 3B's13yBaTu OapBHHUKU (OpOMTHMOJIOBUI CUHiH, OpOM(EHOIOBHI CUHII), SIKI
MalOTh HETaTUBHUMW 3apsiji 3a paxyHOK cyJbdorpynu. YTBoOpeHUil rijipodoOHuii
KOMILJIEKC EKCTParyeTbCsi OpraHIYHUMHU pO3YMHHUKaMu. [Humn  Qocdomnimiau
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(bocharmmuncepun, kapaiommiau, ¢ochaTuaniieTaHolIaMiH), SKI HE MaloTh
YETBEPTUHHOTO aTOMY HITPOT€HY, 3 IUMU OapBHUKAMU HE 3B'SI3yIOThHCH.

Xio pooomu: 1o 1 mn 0,2% po3uuny cymiii JiniaiB npuiusatots 1 miu 0,1%
pO34MHY OpOoMTHMOJOBOro cuHboro 3 pH=8, 2 mu xmopodopMy Ta po3MilIyIOTh
HUIIXOM TIepeBepTaHHs NMPOOIpKH, HE JOIMYCKalOuu YTBOPEHHs IMiHM, mpoTtsiroMm 30
CEKYH/I. 3aluiatoTh NpoOIpKy Ha JEKIJIbKa XBUJIUMH JIJIsl PO3MEXKYBaHHS 11apiB.

B mpucytHocTi  XOomiHBMICHUX  ¢ocdomimiaiB  XJIOpoGOpMHUN  1Iap
3a0apBITIOETHCS Y dKOBTUM KOJIP.

PoGora 7.12. Bu3Ha4YeHHS TiAPONEePOKCUIAIB ) KUPHUX KHCJIOT

Ipunyun. I'iaponepoKCHan XKUPHUX KUCIOT 3JaTHI B KHCIIOMY CEpeIOBHILI
okucmoBath Fe™ no Fe™ , ske yTBOproe KOMILIEKC 3 POJaHia-iOHOM SCKpaBo-
YEPBOHOIO KOJIbOPY.

Xio pooomu. Jlo 0,5 mn Gionoriynoro matepiany aoaaroTh mno 0,5 ma 2 M
po3uuny HCI, 0,5% po3uuny com Mopa i 0,1M po3uuny amoHniii poxaniay. [lpu
HasIBHOCTI T1JIPOTNIEPOKCUJIIB PO3UUH 3a0apBIIIOETHCS B YEPBOHUIM KOJIIP.

PoGora 7.13. Bu3zHayeHHss cymu TpuriaiunepuaiB i ¢gocdorainepuais y
cyMimi Jimigis

Jlimau eKCTparyoThCs OPraHIYHUMHU PO3YMHHUKAMU, HAMPUKIIAJ, CYMIMIIIIO
eTaHoIy Ta JieTwioBoro edipy abo xsmopodopmy 3 MeranojoM (2:1). Jlimigu 13
CKJIaJHO-e(pIpHUMH 3B’S3KaMM pearyiTb 3 TIJIPOKCHIAMIHOM B JIY>KHOMY
CepellOBUILI 3 YTBOPEHHSM TiJIpOKCaMariB, sKI B KUCIOMY CEpeJOBUIII
3a0apBIIOIOTHCS PO3UMHOM (GepyM (3) XITOpUIOM.

Xio poéomu. B nocninny npo6ipky HanuparoTh 0,2 MII JIMIJHOTO €KCTPAKTY,
B KOHTposbHY 0,2 Mi1 Boau. B 06uaBi npobipku noxarots no 0,5 mia 13,9% pozuuny
rigpokcusiamiaxjgopuny i 3,5 M po3uuHy HaTpiil TIAPOKCHUIY, 3aJIUIIAIOTh Ha 15
xBuinH. Jomatote 1 mi 12% pozuuny xnopuanoi kucinoru (HCl) ta 0,5 man 10%
po3unHy FeCl;. ®oTomMeTpytoTh Mpu 3€JIe€HOMY CBITIO(PUIBTPI B KIOBETI 5 MM IPOTH
KOHTPOJIIO.

Po3paxyHok: moka3HuMK ekcTHHKIII 0,35 - 2 MM/n

MOKAa3HUK E€KCTUHKIT JTOCTiTy X MM/n
B HOpMi KUTBKICTh CKIaAHO-eQipHUX 3B’ A3KIB He Oinbie 4 MM/m1.

PoGora 7.14. SIkicHe BHM3HAYeHHSl JKOBYHHUX KHCJIOT (peakuin
IleTrenkodgepa).

IMpunnun. Ilpu B3aeMoii caxapo3u 3 CyJIb(aTHOIO KUCIOTOI YTBOPIOETHCA
okcuMeTUunyppypos, SKHi 3 JKOBYHUMH KHCIIOTAMHU JIa€ CIOJYKY YEPBOHO-
¢ioneToBoro 3abapBieHHS

Xio poéomu. [1o 3 mn xoBui (1:3) nonarots 2 kpari 10% po3uuHy caxaposu
1 16 xpanens H,SO, (koHueHTpoBaHoi). Ha Mexi piiMH yTBOPIOETHCS YEPBOHO-
¢b1oyeToBe KiJIbIIE.

PoGota 7.15. KijibKicHe BU3HAYECHHS )KOBUHHUX KHCJOT B JKOBUI.
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IHpunyun. Meton ocHoBaHUM Ha skicHIM peakiii Ilerenkodepa. IIpoaykr
peaxuii Mae MaKCUMYM TOTJIMHAHHS TIPU JOBXHUHI XBUI 540 HM._

Xio pooomu. 1o 0,01 mn xoBui (1:4) nonatots 0,4 M 2% po3unHy caxaposw,
5 mn 67% posuuny H,SO, , nporpisatots 15 xBunun npu temnepatypi 60°C. Iicns
oxoJIoJpKeHHsT KoynopuMeTpyioTh Ha @DEK npu 540 M B koBeti 10MMm.
KoHuienTpaiiro >KOBUHUX KHCIIOT B MKI' BU3HAYaIOTh 3a KajniOpyBajJbHUM TrpadikoM,
BMICT B JKOBUI PO3Pax0OBYIOTh 32 (JOPMYJIOI0:

Xe 5 10°
Ciune= , T/n, ne
107 « 10°

X -KOHIIEHTpAIlisl dKOBYHUX KUCJIOT B MKT 3a KaJiOpyBaJlbHUM rpagikoMm;
5-po3BeIeHHS KOBYI;
107~ nepepaxyHOK MKT B T;
107 (0,01)- 00’ €M x0OBYi1, B MII;
107~ nepepaxyHoK MII B JI.

B HOpMI1 BMICT JKOBYHUX KUCJIOT B MiXypoBii xkoBui 90-120 /.

Kniniko-diacnocmuune 3nauenns

JediuT x0BYl B KUIIKaX MOXe OyTH HACIIAKOM XBOPOO MEUYIHKH, ’KOBUHOTO
Mixypa a0bo >KOBYHUX NUISAXIB (AKOBUHO-KaM’siHa XBopobOa). CynpoBOIKYETHCS
NOPYUIEHHSM €MYJIbI'YBaHHS, TPABJIEHHS 1 BCMOKTYBAHHS JIIMIAIB 1 dKUPOPOZUUNHHUX
BITaMiHIB, a TAKOX CTEATOPEEIO — MOsIBA Kparesb )XUpy y hexamisax

Po6oTa 7.16. BusnaueHHsi akTUBHOCTI cynepokcuaaucmyTasu (CO/).
(memoHcTparliiiHa po6oTa)

IHpunyun. 11lpo akTUBHICTb (PEPMEHTY CBIJYUTH HOTO 3JaTHICTh rajibMyBaTH
BIJIHOBJICHHSI HITPOTETPA30J1if0 CUHBOTO 3a npucytHocTi HAJIH, .

Xio pooomu. Y nuentpudyranpHi npobipku HamuBawoTh mo 1 mim 10%
roMoreHaty rneuiiku y ¢ocharaomy 0ydepi (pH=7,4) abo nnaszmu kposi. Jlogarors
mo 0,5 mn xmopodopMm-criuproBoi cymimn (cmiBBigHomeHHs 1:2) 1 300 mr xamii
muriaporengocdary. Ocamxenuid 610K BIALEHTPUPYTroBYIOTh 3a mBUAKOCTI 1200
00/xB mpoTsirom 15xB 3a Temmeparypu 4°C. AKTUBHICTh ()EPMEHTY BU3HAYAIOTh Y
0e301nkoBil HagocaaoBid pinuni(cynepHartanti). Jlo 0,2 mn cynepHatanty (Y
KOHTpPOJBHIM mpobi — 0,2 M docdarHoro Oydepa) momatore 1,3 ma 0,1M
docharHoro Oydepa (pH=8,3),Imn po3unHy TeTpazonito cuHboro (200 Mkr/min),
0,3m11 po3uuny ¢enazunmetacynbdary (69 mxr/mi) 1 2 ma 0,2M pozunny HAJIH,.
[Ipobu ButpumyloTh y TeMmpsiBi mnpoTrsrom 10 xB. 1 QOTOMETPYIOTh Ha
cnekTpodoromeTpi 3a NOBXKUHU XBUJl 540HM y KroBeTi 3aBTOBIIKKM 10 MM mpoTu
KOHTPOJIbHOI MPOOH.

[IponeHT 1HriOyBaHHS PENYKIli HITPOTETPA30JIil0 CHUHHOTO BHU3HAYaAKOTh 3a
dbopmyIioro:

(E«. —E;)1/2° 100% ,

J UM

ne: E(—eKCTHHKLIS KOHTPOJIBHOI Mpolu;
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E,.-eKCTHHKIIIS TOCIIITHOI MPOOH.

Kinbkicte  ¢depMmeHTy,  skui  37aTHU  1HTIOyBaTH  BIJTHOBJICHHS
HITpOTETpa3ojil0 cuHboro Ha 50%, npuiiMalOTh 3a OJAHY YMOBHY OJMHUITIO
aKTUBHOCTI.

Kniniko-diacnocmuune 3nauenna

COJl kartainizye peakiiito 3HEHIKO/KEHHS CYNEepOKCHIHOIO aHIOH-paguKary
KHCHIO, TOOTO B OpraHi3Mi € aHTHOKCHJAHTOM — PEYOBHUHOI, $Ka 3MEHIIYE
aktuBHICTH [1OJI.

Po6oTa 7.17. Bu3HayeHHs BMICTY MaJIOHOBOT0 auajbaeriny (MIA)

Ilpunyun .3a BUCOKOI TeMnepaTypH B Kuciiomy cepenoBuii M/IA pearye 3 2-
T1I00apOITYpOBOIO  KHUCJIOTOO 3 YTBOPEHHSM 3a0apBJI€HOr0 TPUMETHHOBOIO
KOMILJIEKCY 3 MAKCUMYMOM TOTJIMHAHHS MPU JOBXHUH1 XBWII S32HM.

Xio pooomu. Jlo 3 mn ¢ocdarnoro O6ydepa (pH 7,4) momatore 0,2 M
CUpPOBaTKM JOHOPCbKOi KpoBi, 0,5 mn 1MM kamii nepmaHraHary, pO34YuH
nepeminryoTh, 4epe3 10 xBumuH noxatots 0,5 Ma 1MM po3unny depym cyibdary,
Imn 20% po3uMHy TpuUXJiopaleTaTHOi KUCIOTH 1 ueHtpudyryots 10 xB. 3a
mBuakocTi 300006/xB. Jami no 2 mn cynepHaranty noaarTh 0,5 mu 1M po3uuny
xyopuaHoi kucnotu ta 1 mu 0,7% Ttio6apbitypoBoi kuciotu. Cymill BUTPUMYIOTh
20xB. Ha KuM’s4iit BoAsiHIN OaHi. [Ticas pi3koro oxoopkeHHs B MPoOipKy BIMBAIOThH
3 mu OyTaHoJly, peTejbHO MepeMillyloTh 1 HeHTpudyryoTh 10 XB. 3a MIBUAKOCTI
300006/xs.

EKCTUHKIIIO  pO3YMHY  BH3HAYaIOTh  CHEKTPOGOTOMETpUYHO.  Bwmict
BHUpaxaTb Y MKM MJIA/Mi cupoBaTKu:

E * 52,88
A= ' Je
0,2

E — ekcTUHKIIIS PO3UYMHY;

52,88- koe(ilieHT NepepaxyHKy;

0,2- 06’eM cupoBaTKH KpOB1 B MpOO1 , MJI.

Kniniko-diacnocmuyune 3HaueHHA

36inbmeHHs KoHueHtpamii MJIA cBiauuTh Tpo 1HTEHCU(IKaII0 TMPOIECIB
nepekucHoro okucHeHHs JmimigiB (ITOJI), ski iHINIIOIOTP BUHUKHEHHS TaKHX
MaTOJIOTIYHUX CTaHIB K IMPOMEHEeBa XBOpoOa, KaHIIEpOTeHe3, OIiKoBa XBOpoOa,
BHpa3KoBa XBopoba TowIo.

I'. KoHTpOJIbHI NMTAaHHA 3 TEMU:
“Ximist Ta 00MiH JimigiB”’
1.Knacudikarris, 3arajibHa XapakTepucThKa Ta 010J0T1YHE 3HAUYCHHS JITIIB.
2.HaiiBaxxnuBin BHUIII XUPHI KUCIOTH 1 HEWTpaibHI XKupu: OynoBa, OiojioriuHe
3HAYEHHS.

3.®i3uKO-X1MIYH1 BIIACTUBOCTI KHUPIB.
4.®ochorminepuau: 0yaoBa, BIaCTUBOCTI, 010JI0T14HA POJIb.
5.Cdinronimiau: ximiuHa Oya0Ba, Kiacugikaiis 3HaYSHHS.
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6.Crepoinu: 3arajlbHa XapaKTepUCTHKA, 010JI0T1YHE 3HAYCHHS.
7.CyuacHi ysiBIEHHS PO CTPYKTYypy 1 ¢yHKIii Oi0J0riyHMX MeMOpaH: JimigHuN
Oimrap, 6inku MmeMOpaH, arepanbHa Tudy3is, acuMeTpis MeMOpaH.
8.0cHOBHI 1 crienianizoBaHi PyHKIIIT 610JI0TTYHUX MEMOpaH.
9.Buau TpaHCcmopTy pedyoBUH 4epe3 memOpaHu. @apmmpenapatd — aKTUBAaTOPH Ta
1HT101TOpU TpaHCMEMOpaHHUX TIEPEHOCHHKIB.
10.IToHATTS TpPO TMEpPEeKUCHE OKUCHEHHs JIMiJiB. AKTUBHI (QOpPMH KHUCHIO.
AHTHOKCHJIAHTH SIK JIIKapChKi MpemapaTy.
11. Kackan apaxijioHoBoi kucioTu. Eliko3aHoinu: CTpykTypa, 61010T14HA POJIb.
12.. 3naueHHs KupiB B XapuyBaHHIi, 1000Ba nmotpeoda.
13.I1epeTpaBntoBanHs i BCMOKTyBaHHs upiB B I1IKT.
14 .IleperpaBntoBanHs 1 BCMOKTYBaHHs ocdorninepuai Ta xonectepuaiB B LIIKT.
15.KoBuHi kucnmoTu: OyaoBa, CHUHTE3, 3HaUYC€HHS B MpoIllecax IMEepPEeTPaBIIOBaHHS 1
BCMOKTYBAHHS JIIITi/iB.
16.TpancnopTHi opMu JiMiJIB: CKiIaJ, Oya0Ba, XapaKTEPUCTUKA.
17 I1poMixkHui 0OMIH JIIMTIIB.
18.BHYTpIIHBOKJIITUHHUHN JITIONI3.
19.YoBHHKOBI ME€XaHI3MU TPAHCHOPTY >KUPHUX KUCTIOT 1 auetuin-KoA uyepes
MITOXOHPII.
20.XiMI3M 1 €HepreTMYHud OajaHC OKUCHEHHS TUIIEPUHY, HACHYEHHUX 1
HEHACUYEHUX >KUPHUX KHUCIIOT.
21.biocuHTe3 KUPHUX KUCIIOT, 3HAUECHHSI O10TUHY Ta pOJIb CHHTAa3U dKUPHUX KUCIIOT.
22.biocuHTE3 TPUTITIEPHUIIB 1 riinepodocdomimiiB.
23.A11eTOHOBI (KETOHOBI) TiJIa: CHHTE3 (KETOTreHe3), O0y10Ba, BMICT Y KPOBI.
Kerorenni, antukerorenti pakropu. Ketomi3 (yTumizailis alileTOHOBUX TiJ).
24 Xonecrepun: OynoBa, 010J10Tr1YHE 3HAYCHHS, IUISIXU BUBEJICHHS 3 OPTaHi3MYy.
25.Heiipo-rymMopaibHa peryJisiiis JiiiJJHOro oOOMiHy.
26.Ilaronoris mmnigHOrO OOMIHY: OXUPIHHA — JIMNOTPOINHI, JIMOTeHHI (QakTopH,
MeXaHi3M iX JIii; aTepoCcKiIepo3, >KOBYHO-KaM siHa XBOpoOa.
27 .bioxiMI4H1 TOKA3HUKH JITTHOTO OOMiHY.
28 Jliniau sK JIIKapChbKi MpenapaTu.
29.IlpyHUMIIM METOMIB BU3HAUYEHHS allETOHOBUX TiJI Ta XOJIECTEPUHY B O10JI0TTYHHUX
planHax
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PO311J1 VIII
I'OPMOHMU TA IHIII CUTHAJIbHI MOJIEKYJIUL.BIOXIMIS KPOBI.
IMYHOXIMIsA
A.JluTaHHs QUi MiATOTOBKH 3 TEOPETUYHOI0 MaTepiasy:
1.IcTopist pO3BUTKY €HIAOKPUHOJIOTI.
2.KomMnoHeHTn eH1okpuHHO1 cucreMu. [lonsarra npo APUD-cucremy, anyaonuru.
3.Knacudikariiss TOpMOHIB 3a XapakTepoMm [ii, XIMIYHOI NPUPOIOI0, MiCIEM
CUHTE3Y.
4.XapakTepHi O03HAaKd ICTHHHHUX TOPMOHIB Ta TOPMOHOMOMIOHMX pPEYOBHH.
PiznoBuam 130kpuHHOI mii. IIpeacTaBHUKKM TOPMOHOIOMIOHMX PEUYOBHH Ta iX
010J10T1YHA POJIb.
S.Perymnsis cexpenii ropmoHniB. KackajaHe mocuiieHHS TOPMOHAJILHOTO CUTHAITY.
6.Tunu KOMyHIKaIiil MiX KIITHHAMH.
7.Turnu MexaHi3MiB Mepeadil peryIsiTOpHUX CUTHAIIB:
a)ropMOHaMH OLITKOBO-NENTUHOI MPUPOJM Ta KaTexoJaaMiHaMH(TUIIH PELeNTOPIB
ma3MaTuyHoi MeMOpaHu, poiib G-OUIKIB-TPAHCAYKTOPIB, KaTaJIiTHYHOI
JOUISTHKH, MECEH/KEpIB); aKTHBHI (OPMHU KHUCHIO Ta ra3u SIK MECEHKepu
KIITHHHUX CUTHAJIIB;
0)ropMOHaMH JIIMIAHOI PUPOJHU (CTEPOinaMK) Ta TUPEOIAHUMHU TOPMOHAMU;
B)CHUTHAJIbHI CUCTEMH aIMoOMNTO3Yy.
8.'opMOHM LIEHTpAJIbHUX PETYJISITOPHUX EHIOKPUHHMX YTBOPEHb: TiNOTallaMyca,
rinogiza, emi¢iza (IpeACTaBHUKH, XIMIYHA NpUpPoAa, OlOCHMHTE3, 1HAKTUBALLif,
MeXaHi3M Jiii, 010JI0T14Ha POJIb Ta MOXKJIMBA MATOJIOTIs).
9T opmoHu mnepudepudyHUX  EHAOKPUHHMX  3aJI03: IIMTOMOAIOHOI  3ajo3u,
MapanuTonoAiOHUX 3aj103, HAJAHUPHUKIB (MPEICTAaBHUKH, XIMIYHA MPUPOJA,
OlocuHTe3, 1HaKTUBAllisl, MEXaHi3M Jiii, 610JI0r1YHa POJIb Ta MOXKJIMBA MATOJIOTI).
10.'opmoHu opraHiB 3MimaHUX (YHKIIIH: CTATEBUX 3aJ103 Ta MiALUTYHKOBOI 3aJ103U
(mpeacTaBHUKM, XiMiYyHA MOpUpoja, OIOCHMHTE3, 1HAKTUBAIlisd, MeXaHI3M ii,
010JI0T14YHA POJIb Ta MOXKJIMBA MATOJIOTs).
11.'opMoHM sIK JTIKAPCHKI MpernapaTu.
12.KpoB sk Gionoriuna piguHa. Buau kpoBi, mpemnapatu KpoBi sik Jiiku. KoHCTaHTH
KpOBI , X peryJisilis.
13.0cHoBHI QyHKIIIT KPOBI.
14.Cxnan kpoBi, 3MiHHU Ipu naTosorii. [lnasma ta cupoBarka, BUSHaUYEHHS.
15.XimMiuHM# CKIIaJ KPOBIi: XapaKTepUCTUKa OUIKIB (HOPMaJIbHUX Ta MATOJOTTYHHX);
0€3a30TUCTI OpraHiyHi KOMIIOHEHTH KpOBI. 3aJIMIIKOBMH a30T KpOBi, MHOro
KIIIHIYHE 3HAYCHHSI.
16.®@epMeHTH CUPOBATKU KPOBI.
17 . EnexTpoiTHUN CKJIaJl KPOBI.
18.ImyHOX1Misl SIK HayKa, il 3HaYEHHS B Cy4acHiil Giosorii, MenuuuHi Ta (papmarrii.
[ToHsATTS Mpo uyxopiaHy iHpopMmauito. IMyHITET: BU3HAUYEHHS, BUU IMYHITETY.
IMmyHOETIpECOpH T4 IMYHOCTUMYJIATOPH.
19.0cHOBHI MOHATTA B IMyHOXiMIi: IMYHOT€H, AQHTWUI€H, TalTeH, AaHTUTCHHI
JNETEPMIHAHTH.
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20.AnTHTIA TA IMyHOTTIO0YIIIHH, 1X CTPYKTYpa Ta XapaKTepUCTHKA.

21.0pranu ta T- 1 B-cucremu imynitery. Hecmenudiuni ¢dakropu 3axucry,
010X1MI14YH1 ME€XaHI3MH I1X ii.

22.0cHOBHM IMYHOMATOJIOTIi: BUAM Ta NpPUYMHHU. llepcriekTuBM TPOQPIIAKTUKH Ta
JKyBaHHS.

23 IlpuHuunu MeTO/iB BU3HAYEHHSI TOPMOHIB B 010JIOTIYHUX PIJUHAX, CCUOBUHU Ta
XJIOPUAIB B KPOBI.

b.Jliteparypa:

1. JLM.Boponina Ta cniBaBT. “ bionoriuna ximis”, X., «OcHoBa », 2000., C.463-533.

2. E.A.Ctpoes. “buonorunveckas xumus ,. M., «Bbicimias mkona» 1986., C.:370-423.

3. IO.1.I'yGcpkuit. “bionoriuna ximis™, K., 2000., C.:330-381, 418-432, 440-449.

4. S1.1.T'oHcbKuit Ta ciBaBT. “bioximis moaunn”, Tepromins, 2002, C. 154-213.

5. Jlexkii, 110 YUTAOTHCS Ha Kadeapi.

B. Onuc nadoparopHux poodir.

PoGora 8.1. SIKiCHI peakuii Ha rOpMOHHT

PoGota 8.1.1. Peakuii, mo 10BoAATH OLIKOBY NpUpOAY iHCYJIiHY

a) Peakuis I'esiepa

Ilpunyun. OcamxeHHs OUIKa KOHLEHTPOBAHWMM MIHEPAJbHUMH KHCIOTaMHU
(xpiM ¢ocdaTHOT KUCIOTH) BiIOYBAETHCA B pe3yJbTaTl JAeriaparamnii OUIKOBUX
MOJEKYJ Ta HeWTpamizamii ix 3apsaiB. Peakiis ocfmkenHst OuIka HITPaTHOIO
KHCJIOTOMO (peakiis ['emiepa) BUKOPUCTOBYETHCS B KIIIHIYHUX JOCHIDKEHHSIX ceul Ha
HasIBHICTh Ta KUIbKICHUI BMICT B Hii O1Jika 3a MeTo10M CTOJIBHIKOBA.

Xio pobomu. ]lo 5 kpameib KOHIICHTPOBAHOI HITPATHOI KUCIOTH 00EPEKHO
MO CTIiHIII MPOOIPKK HAIIAPOBYIOTH 2 Kparulli po3urHy 1HCYJIiHY. Ha Mexi q1BoX pijiuH
BUHMKa€ OUIMIA 0caj y BUIJISA1 HEBEJIMKOTO KIJIbIA.

0)biyperoBa peakiuis

Ilpunyun. B nyxHOMYy CepeOBHILI B MPUCYTHOCTI KYIIPYMY COJIe pO3YuH
Oinka HaOyBae (pioseToBOrO KOJILOPY. biyperoBa peakiiiss 00yMoBJeHa HasBHICTIO B
MOJIEKYJII OljKa MEeNTHAHMX 3B’S3KiB, fKI B JIY’)KHOMY CEpEIOBHUIII YTBOPIOIOTH
KOMIUIEKCH1 CIIOJIYKH KYTIPYMY.

Xio poéomu. Jlo 3 xpanenb 1HCYNIHY H0JUBaKTh 5 Kpamneiab 10% po3zuuny
HaTpid rigpokcuay 1 oany kpamio 1 % posuuny kynpym(Ill)cynasdary. Pinuna
3a0apBIOETHCS Y (D10JIETOBHI KOJTIP.

B)Peakuis ®@ouasn

Hpunyun. Tlpu nonmaBanHi a0 po3umHy Oinka 30% po3uumHy HaTpiid
rigpokcuny, mmomoyMm(Il)aerary 3 HacTymHMM KUIUSITIHHAM pO3YMH THOYMHAE
TeMHITH. Peakuis oO0yMoOBJI€Ha MPHUCYTHICTIO B MOJEKYJl Ollka CipKOBMICHHX
aMIHOKHCIIOT - IIUCTEIHY, LIUCTUHY, METIOHIHY. L]i aMiHOKMCIOTH NpU HArpiBaHHI B
MPHUCYTHOCTI HATPiH MApOKCUIYy PYHHYIOTbCS, yTBOPIOIOUM HaTpiil cynbdia (Na.S) .

[TmomOym(1l) amerat pearye 3 HaTpiil TiIPOKCUAOM 3 YTBOPEHHSM HaTpii
TUTIOMOITY.

Hartpiii cynbdin B3aemojie 3 HaTpid IUIIOMOITOM, YTBOPIOIOYM YOPHUN Oca
wioMoym cyisdiny (PbS).
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Xio pooomu. ]Jlo 3 kpamenb pO3UHMHY IHCYJIHY JOJUBAIOTh 5 Kparelb
peaktuBy ®oist Ta KU’ ATATh. Bumnanae yopuuii ocaa miomMoym cynbdiny (PbS).

PoGota 8.1.2. Peakuis Ha 17-keTocTepoinn

IHpunyun. Po6oTta ocHOBaHa Ha peakilii B3aemoii 17-keTocTepoiniB 3 MeTa-
JUHITPOOEH30JIOM B MPUCYTHOCTI HATpPiil TIAPOKCHUIY 3 YTBOPEHHSM IPOIYKTIB
KOHJICHCAIll1 BUIIIHEBO-YEPBOHOTO KOJILOPY.

Xio poéomu. B nipobipky BHOCATH 3 kpamti ceui, 3 kparmm 10% nHatpiii
rigpokcuay 1 3 kpamn 2% CHOMPTOBOIO PO3YMHY MeETa-JUHITPOOEH30lly Ta
KUIT ATATh. Y TBOPIOETHCS MPOAYKT KOHJAEHCAllli BUILIHEBO-4€PBOHOTO KoJbopy. Lls
peakxilisi BAKOPUCTOBYEThCS 1 I KiJIbKICHOTO BU3HAUEHHsI 1 7-KeTOCTEpOilliB y ceui.

PoGora 8.1.3. Peakiiii Ha agpeHaJtiH
a)Peaxuia 3 dpepym(Ill)xaopuaom xapaktepHa Ijis MIPOKATEXIHOBOTO sjpa, IO
BXOJIUTH JIO CKJIAy aapeHATIHY.
Xio po6omu. B npoOipKy BHOCATH 4 Kparuli po3duuHy aJpeHaliny i 1 kparuio
1% po3uuny dbepym(Illl)xnopuny. Bunukae 3eneHe 3adbapBieHHS.
0)@uayopecueHTHe BHM3HAUYEeHHs aJApeHaJiHy. AJIpeHalliH, W0 OKHUCIIIOETHCS
KHCHEM MOBITPS, IPU JOJABaHHI JYTY YTBOPIO€ (PIyOpPECLIEHTHI PEYOBUHH.

Xio pooomu. B nipoOipky BHOCATH 5 Kpamnenb Boau, 3 kpamii 10% po3uuny
HaTpii TiApokcuay 1 1 kpamio po3uuHy azapeHaniHy. [IpobGipky po3TamioByOTh
nepes ekpaHoMm ¢ayopockomna. CrnocrepiraloTh 3elieHy (PIIyopecleHil0 MPOAYKTIB
OKHUCJICHHS aJIpeHaIIIHY.

PoGora 8.1.4. SIkicHa peakunis Ha THPOKCHMH (BiAKpPUTTA Hoay B

rigpojizari THpeoiAMHY)

Ipunyun. [1pu pyilinyBaHHI TUPOKCHHY YTBOPIOETHCS Kaliil HOAMT, i3 SIKOTO
{101 JIETKO BHTICHSETBCS KaJii fiogaToM. Mo, M0 BUALIMBCS, [1a€ CHHE 3a0apBiCHHS
3 KpOXMaJjeM.

1. 5KI + KIO; + 3H,80, — % 3I, + 3K,S0, + 3H,0

2. L, +kpoxmans —¥  cuHe 3a0apBieHHS
I-eran. Jly>xHuii rigposi3 TupeoiguHy (roTy€e€Tbes 3a3aajeriab JadopaHTamMn)

Xio poéomu. B crymnii crapaHHO pO3TUPAIOTh 5 TaOJETOK TUPEOIAUMHY
(npemapatr muUTOBMAHOI 3ano3u). Po3repry Macy mnepecunaroTbh Yy KOJOOUKY,
nonuBalTh 5 M1 10% po3uuHy HaATpiid TIAPOKCHUAY 1 5 MJI JUCTHIHOBAHOI BOJM.
Kon6ouky nomimnatote Ha a30€CTOBY CITKY Ta KUIT ATATh 15 XBUIIUH.

II-eran. BiakpuTTs fiogy B OTpUMaHOMY T1/1poiti3aTi (BUKOHYIOTb CTY/JA€HTH).

Xin poboru. Jlo 24 xpamenb O0XOJOIKEHOTO TiJIpOJIi3aTy THPEOITUHY
nonuBaloTh 10% po3unH cynab(aTHOI KUCIOTH JO TOSBM KHCJIOI peakiiii Ha
nakmycoBomy manepi (1-2 kparuti). Ilicas miaxucnenns nonuBaroTh 3 kpamm 2%
pO3UMHY KaJiii Hoxaty (HemoTpiOHO noxaBaTu Haamumok KIOs) 1 onny kpammo 1%
pO3uMHY KpoxMaimo. Mo, mo BUAINA€ThCA, 1a€ CHHE 3a6apBICHHS 3 KPOXMAJIEM.
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PoGora 8.2. Buznayennss MeraloJiiTiB HiTpOreH oxkcuay (HITpUTIB) B
CJIMHI
Hitporen(Il)okcua (NO) - ne BUIbHUN paJuKal, 10 YTBOPIOETHCS B OpraHi3Mi i3
apriHiHy 1 BUKOHY€E POJIb MECEHKepa B psijii 010JIOTYHUX MPOIIECIB.
0,
ApriHin Ppuutpyain + NO
NO- cunTaza
[Tpu meTtabomnizmi 80% NO nepeTBOpro€ThCs B HITpUTH a00 HITpaTH.

Ilpunyun. Hitputu B3aeMoAiloTh 3 peakTuBOoM I'picca (O-HadTiIAMIH 1
cyib(aHiIoBa KUCIIOTa y criBBiAHOMIEeHH] 5:1) mpu Temmnepatypi 30°C 3 yTBOpeHHSIM
CIIOJIYK POXKEBOT'0 KOJbOPY. 3a0apBiIeHHS, IHTEHCUBHICTh SKOTO BHU3HAYA€THCA Ha
®FEK, npsimonponopiiiiiHe KOHLEHTpaLii HITPUTIB B CIIMHI.

Xio poéomu. 1o 0,1 min cnuau poxarots 0,9 M qucTriboBaHOl BoAW 1 1 M
peaktuBy ['picca. Burpumyrots B TepmocTtati Ha npoTsa3i 20 XB. npu TemriiepaTypi
30°C. Konopumetpytots Ha @EK npu nosxuni xpui 540uM B ktoBeTi 0,5 cM npoTu
KOHTPOJIIO, JI€ 3aMiICTh CIIMHU 6epyTh 0,1 MJ1 AMCTUILOBAHOI BOAM.

Po3paxyHok:
I(C) = 3,34 « AD mxr B gocmiai, Je

I(C) - koHLIEeHTpAalLlisl OKCUAY HITPOT€HY (HITPHUTIB) B CIIHHI;
3,34 - koe(dilIEHT PO3paxyHKY;
AD - Maca HITPUTIB B J0CIIi]ll, B MKT, 3HaiifieHa 3a KaJliOpyBajJbHUM Ipadikom.

KoH1eHnTpaltiist HITPUTIB B CJIUHI - 2-4 MKI/MJIL.

Kniniko-diacnocmuune 3HaueHna

BiakpuTTs €HIOTETIONUTAPHOI CHUCTEMH YTBOPEHHS HITPOT€H OKCHUIY —
ra3omno/ii0HOro MeaiaTopa — € OJHUM 13 HalOUIbII 3HAYHMX HAYKOBHX JIOCSITHEHb B
ray3i Giosorii Ta MeguiuHA. HIiTPOT€H OKCHJ € BaXJIMBUM MEIIaTOPOM 3aIrajbHOl
peaxkiii: 30uabmeHHss akTUBHOCTI NO-cuHTa3u 1 HakonuyeHHs NO CHpUYHHSIOTH
IHTEpJIeHKIH-1, 1HTEpNelKiH-6, (aKTOp HEKpO3y MyXJHH, SKI YTBOPIOIOTHCA
makpodaramu. biiokyBanHs NO-cuHTa3u 1 3MEHIIEHHSI O10CUHTE3Y HITPOreH OKCUIY
3YMOBJIIO€ [MIJIBUILIEHHS apTepialiIbHOr0 TUCKY, Nepu(epiiiHOi OIMIPHOCTI CYIUH 1
CYIIPOBOJIKYETHCSI MOPYLIEHHSAM (QYHKIIT HUPOK, LIO MPOSABISETHCS 3MEHIICHHSIM
BUJIJIEHHS 13 CE€YEI0 10HIB HATPil0. 3 MPUTHIYEHHSM YTBOPEHHS HITPOT€H OKCHUAY
MOB’sI3aHE 1 MiJBULICHHS apTepialiIbHOIO THCKY y XBOPUX HAa XPOHIYHY HHUPKOBY
HEJIOCTAaTHICTh. 3MEHIICHHS O10CMHTE3y HITPOT€H OKCHJY B KIITHHAX CTIHKU
ypaXXeHUX aTepOCKIepO30M CyAWH 3JaTHE NPU3BOJUTH JIO Ba30KOHCTPHKIIIT,
30uIbIIeHHST aare3ii TpoMOOUMTIB, HeWTpoduniB, 30unbIIeHHS mposidepari
INIaJIEHbKUX M A30BMX KiITHH. Jlo ranbmyBaHHs NO-cuMHTa3u NpU3BOJATH
TIIFOKOKOPTHKOIIM.

PoGora 8.3. BnumB agpeHajiiHy Ta iHCYJiHY Ha piBeHb IVIIOKO3M B KPOBi
KpoJiB. [/ll0k03a BH3HAYAETHLCH  OPTO-TOJIYIIMHOBHM

MeToa0M (auB. podoty 6.7.)
Ilpunyun. Anpenainin aktuBye Gochopuiiasy NnediHKU, MOCUIIOIOYH PO3IIaj]
TJIIKOT€HY, B pe3yJbTaTi YOro TMICJs BBEJCHHS aJpeHalliHy BMICT IYKPY B KpOBI
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MJBUIYE€ThCS. [HCYIIH Crpusie MPOHUKHEHHIO TJIIOKO3W 3 KPOB’STHOTO pyclia yepe3
IIa3MaTU4YHI MEeMOpaHM B CEpPEeIMHY KIITHHHM 1 OKUCJIEHHIO IJIIOKO3H, TOMY IpHU
BBEJICHH1 1HCYJIIHY PIBEHb IIFOKO3U B KPOB1 3HMXKYETHCS.

Xio pooomu. 1 eran. 3aznajeriab NpoBOAMTHLCH JadopaHTaMu

Y nBox kpoiiB jabopaHTH OepyTh KpPOB 3 BEHHM ByXa 1 TOTYIOTh 3 Hel
cupoBaTKy KpoBi. [ToTiM 0JHOMY KpOJIIO MiJ] IIKIpY BBOAATH aJJpEHAJIIH y PO3BEACHHI
1:1000 3 pospaxynky 0,37mn Ha l1kr macu. Uepe3 koxkHi 15 XBUIMH Ha TPOTA31 2
rOJMH 3HOBY MPOBOJATH 3a0lp KPOB1 1 FOTYIOTh 3 HE€i CHpPOBATKYy. IHIIOMY KpOJIIO
MiJIKIPHO BBOJATH 2 MJI PO3UMHY 1HCYJiHY B 1031 1,5 Mixnapoauux OnuHuui Ha
1kr Macu TiJ1a 1 TaKOXK MPOBOAATH 3a01p KPOBI Yepe3 KOXKHI 15 XBUIIMH HA POTs31 2
TOJIMH 1 TOTYIOTh 3 HEl CHPOBATKYy.

II eran. BUKOHY€TBCH CTyIeHTAMM

B orpumaHux cupoBaTkax KpoBi 0 1 IICJS BBEJICHHS T'OPMOHIB BU3HAYalOTh
I[YKOP KpPOBi 32 OpPTO-TOJYiAMHOBHM MeToJoM (auB. poboty 6.8.). OTpumaHi jaHi
BIJIKJIZAIOTh Ha TpadiKy 1 MOPIBHIOKOTH.

PoGora 8.4. Kinbkicne BuznauenHns 17-kerocrepoinis (17-KC) B ceui
Ipunyun. Kinvkicue BuzHaueHHs 17-KC B ceui 6a3yeTbes Ha X B3aeMozil 3
MeTa-AUHITPOOEH30JI0M 3 YTBOPEHHSIM MPOJIYKTIB KOHJEHCAIlll BUITHEBO-YEPBOHOIO
KOJIbOPY, IHTEHCUBHICTh 3a0apBJICHHS SKUX MPSIMOIPOMNOpIIiifHa KOHIEHTpamii 17-
KC B ceul.
Xio poéomu. I-eran. I'izponi3 TIOKYypOHiIIB (BUKOHYEThCS JJalopaHTaMu
3a3JaJieriiab).
IMaponi3 mpoBOAUTHCA XJIOPUAHOKO KHCIOTOK: 20 Mi ceui Ta 3 MJI KOHIEH-
tpoBaHoi HCI kun’satarb15 xBUIUH.
II-eTan. Excrpakiis 17-KC (BUKOHY€TBCH 1a00paHTaAMM 3a3aJ1erilb).
INpponizat ratoOKypoHiaiB, OTpUMaHui Ha | erari, IBiUl €KCTParyoTh eQipom,
npoMuBaloTh 10% po3unHom NaOH, nmoTiM BHUNapiOOTh JO CYXOro 3aJIULIKy Ha
KHIT 141 BOJsAHIM OaHi. CyXuii 3aJIMIIOK PO3YMHSIOTH B 2 M1 96% eTaHouny.
III-eTan. KonbopoBa peaxiisi Ta KOJIOPUMETPYBAaHHS (BUKOHYIOTh CTY1€HTH ).
Xio poéomu. B nocniiny npoOipKy BHOCSATH 1 MJI COUPTOBOTO €KCTPAKTY
ceui, gogaTb 0,5 M SM po3unny KOH 1 0,5 mn 2% cnuptoBoro po3uuHy Merta-
nuHiTpoOeH3ony. IlapanenbHO CTaBAsATH KOHTPOJb, J€ 3aMiCTh CIIUPTOBOIO
ekcTpakrty ceui 6epyTh 1 M ciupty. Konmopumerpytors Ha ®EK nipu qoBXuH1 XBUIT
540uM B ktoBeTi 0,5¢M MPOTHU KOHTPOJTIO.
Po3paxyHok:
E * 1500 « 2
C= (MKMOJIB/100Y), e
1,45 « 20
C- xonnentpaisa 17-KC ;
E- exctunkuis @EK, 110 orpuMaHa npu KOJIOpUMETPYBaHHI 10CTIAY;
1500-miype3 (1000Ba KiJIbKICTh ceul);
2; 20; 1,45 - koedilieHTH IEpEPaxyHKY.
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B nopmi 17-KC — 22,88-81,12 mxmoib/100y .

Kninixko-diacnocmuune 3nauenun

17-ketocrepoinn KC) — 1me mnpoaykTH iHaKTHUBalili CTEPOIAHUMX TOPMOHIB
(KOPTHKOCTEPOI/IiB, aHAPOreHIB Ta IPOrecTEPOHyY). IX KilbKiCTh B ceUi € CBiJUEHHAM
(YHKLIOHAJBLHOTO CTaHY HAJHMPHHUKIB Ta cTaTeBUX 3ano3. 17-KC BuauIAOTbCA 3
CEYEI0 Yy BUIIIAJAI TJIOKYPOHiZiB, TOOTO TApHUX MPOJAYKTIB KOHJACHCAIli 3
IJIFOKYPOHOBOIO KHCJIOTOK. 3 BikoM KoHueHTpalis 17-KC B ceul 3MeHIIyeThCs.
[Tinpumenns noka3HukiB 17-KC B ceui cmocrepiraioTe npu xBopoOi IieHka-
Kyiinra, kapuuHoMi KIPKOBOi PEUYOBHMHH HAQJAHUPKOBHX 3aJl03, MyXJMHAX s€yKa.
3amxkenHs 17-KC B ceui crocTepiraloTh npu ociadieHid (yHKIII CTaTeBUX 3ali03
(rimoroHaioM3Mi) 1, MEHIIOK MIpO0, TpU XBopoOi AjjaicoHa (TimOQYHKILS
HAJIHUPHUKIB), MPU TIMEPTUPEO31 Ta IUPO31 NEUIHKH.

PoGora 8.5. Biakpurrsl 3aJHIIKIB KPOBI HA MeIUYHOMY iHCTPpYMeEHTapii
peakui€ro 3 azonipaMmom
IHpunyun. Ilpu B3aemonii azonipamy (10% po3uun amigonipuny i 0,10-
0,15% po3uunn xmopua ¢deninmamoniro B 96% ertaHomi) 3 TEeMOMIOOIHOM B
NPUCYTHOCTI TIJIPOr€H TNEPOKCUAY, SIK OKHCHUKA, YTBOPIOIOTHCS 3a0apBiieH1
MIPOTYKTH.

Xio poéomu. Po6ounm po3unHoM (po3urH azomnipamy i 3% po34uH TiAporeH
MepoKCUaAy B piBHUX 00’eMax) oOpoONsSIIOTH JOCHIKYBaHI 1HCTPYMEHTH:
NPOTUPAIOTH iX TAMIIOHOM, 3MOYEHUM Y poOOUOMY pO3uuH1, 00 HAHOCATDH JEKIIbKa
Kparejab po00o4yoro po3uMHy Ha JIOCHIIKYBaHUM 00’ €KT 3a JA0MOMOTroro minetku. A6o
B IINPHI] HAIMBAIOTh 3-4 Kpami pobo4Yoro po3umHy, JEKiJIbKa pa3iB MPOCYBAIOTh
MOPIITHEM JIJIsl 3MOYYBaHHSI PEaKTUBOM BHYTPIIIIHBOI MOBEPXHI 1 3anumaioTb Ha 0,5-1
xBUMHY. [T0TIM BMICT mITpuIiia yepe3 ToJIKy BUIMBAIOTh HA MapJIEBY CEPBETKY.

[Ipu HasBHOCTI CiiJiB KPOBl HErailHO, HE Ti3HIIIEe, HDK 4Yepe3 1XB. micis
KOHTAKTy 3 3a0pyJHEHOI0 KPOB’I0 YAaCTHHOIO, 3 SIBJISIETHCS 3a0apBJICHHS CMOYATKY
¢ioneToBe, AK€ MBUIAKO NEPEXOIUTH B POIKEBO-0Y3KOBE.

Kniniko-diacnocmuune 3Ha4eHHA

KopuctyBanHs MeIMYHUM 1HCTPYMEHTapieM, 10 3a0pyJHEHUN KPOB'I0 MOXeE
NPU3BECTH 10 3axBopioBaHb BipycHuM remarutoM, CHI/I-om, Tomio, Bipycu 1
30yKyBaul IKMX 3HaAXOATHCS B KPOBI.

Po6ora 8.6. KiiibKiCHe BU3HAYEeHHS CE4YOBMHHU B CHPOBATIII KPOBi

Ilpunyun. CeyoBUHA YTBOPIOE 3 JUALETUIMOHOOKCMMOM B MPUCYTHOCTI
tiocemukapbazuny Tta ioui depymy (Fe*") B kucmomy cepenoBullli KOMILUIEKCHY
CIIOJIYKY YE€PBOHOT'0 KOJIbOPY, IHTEHCUBHICTh 3a0apBJICHHS SIKOT NPSIMOMPOIOpIIiiiHa
BMICTY CEYOBHHH B KPOBI.

Xio poéomu. B nocnigny mpobipky BHocATh 0,01 M cupoBaTku KpoOBi
(moHOpchKOi ab0 mITYy4HOI), J0oiauMBarOTh 2,0 Ml poOOYOro pO3UYMHY, IO MICTHUTH
JTUAIETUIIMOHOOKCUM, TioceMuKapOasui, Cyinb(paTHy KHCIOTY Ta 3MIMIYIOTh.
[TpoOipky 3akpuBaroTh BaTol0 1 KU ATATH 10 XBuiauH (To4HO!). OXO0JNOIKYIOTH Ta
3aMips0Th ontuyHy ryctuny Ha ®EK cynpotu Boau B kioBeti 0,5¢M 1pu 3eeHOMY
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cBiTinodinbTpi. [lapanensHo o6poGnsiore 0,01 Mi eramoHy CEYOBMHHM Tak, SK 1
JOCIIIHY TPOOIpKY 1 TAKOXK KOJIOPUMETPYIOTh. PO3paxyHOK KOHIIEHTpallll CeYOBUHU
MPOBOJIATH 32 (OPMYJIOIO.
A
C= ——— ¢ 16,65 MM ceuoBuHHU Ha 1J1 CUPOBATKH KPOBI, JI€
b

A - TIOKa3HUK €KCTHHKIIIT JIOCTiY;
b - TmMOKa3HWK €KCTUHKIIIT €TaJIOHY;
16,65 - xoeditieHT nepepaxyHKy MI % ceuoBUHU B MM/IL.

B HOpMI BMICT CEUOBHHH B CUPOBATILI KPOBI1 JtoauHu - 3,38-8,33 MM/n.

Kninixko-diacnocmuune 3naueHua

[linBuieHHsT BMICTY CEYOBMHM B KpOB1 (ypemisi) € TOJIOBHOK O3HAKOIO
MopyueHHs: BUALIbHOT (yHKIT HUpOK. [Ipu 1IbOMy BMICT CEYOBMHHU B C€Yl 3MEH-
HIYETHCA. YPEMIiI0 CIOCTEPIraloTh TaKOX MPHU MATOJIOTISAX, IO CYMPOBOJKYIOTHCS
IHTEHCUBHHUM pO3MaJioM OUIKIB (Tapsiuka, Cerncuc, TyO0epKynbo3, OMiKU, MEPUTOHITH),
a TaKOX IPH BTPATi PIJAMHU OPTaHI3MOM.

3HM)KEHHS BMICTY CEYOBMHU B KPOBI Ta 3MEHILIEHHS i BUAUICHHS 13 Ceuero

CIIOCTEPIra€ThCs IPU TOPYUIEHHI CHUHTE3Y CEYOBMHHU (ypeoreHesy) BHACIIJIOK
BOXKHX 3aXBOPIOBaHb TMEYIHKH (IIMPO3, TOCTPUH KUPOBHUI TeEMaTo3, OTPYEHHS
dbochopoM, apceHOM Ta IHIIMMHU sJIaMH). 3HUKEHHS CEUOBUHM B KPOBI MOXE
BUHUKATH 1 TPU MaJIOOLJIKOBIH JIETI.

PoGota 8.7 BuznaueHHsl XJIOPHAIB Y CHPOBaTIi KPOBi 3a MeToA0M Pymnsika
Ipunyun. Y 6e3611koBOMY (DUIBTpaTI 10HM XJIOPY B3a€EMOIIOTH 3 apreHTYM

HITPaTOM, HAQJJMUIOK SKOT0 BIJATUTPOBYIOTh aMOHIW POJAHIZAOM Y MPHUCYTHOCTI
1HIUKaTOpY (3al1130-aMOH1 CyJbdaTy).

NaCL + 2AgNO; = AgCL + NaNO; + AgNO;(naa.)

AgNO; + NH,CNS = AgCNS + NH4NO:;

6NH4CNS + Fez(SO4)3 = 2FC(CNS)3 + 3(NH4)2SO4

3akiHYeHHS peakillii BH3HAYAIOTh 3a IIOSBOKO POXKEBOro 3abapBIlICHHS, IO

ytBOopeHe Fe(CNS)s.

Xio po6omu. B nBi k0n00YKM HAIMBAIOTh MO 5 MJI AUCTUILOBAHOI BOJH, B
onny BHOCATH 0,2 M1 cupoBaTKku KpoBi. [ToTiM B 006u1B1 KOIOOUKH BIAMIPIOIOTH IO
3 M 0,01M po3uuHy apreHTyM HITpaty, Mo 8 Kparmejib KOHIEHTPOBAHOI HITPaTHOI
KUCJIOTH 1 1o 4-5 Kpameib po3uuHy 3aiizo-amoHiil cynbdary. Tutpyiors 0,01M
PO3YMHOM aMOHIH poAaHiioM A0 cllabko poxkeBoro 3abapieHHsA. Po3paxyHok
MPOBOASATH 3a GOPMYJIOIO:

(a-0) » 0,01 - 1000
X= = (a-0)° 50 mmoan/a, ne:
0,2

a - pe3yJbTaT TUTPYBaHHS B KOHTPOII;
0 — pe3yJbTaT TUTPYBAHHS B JOCII/II;
0,01 — ekBIBaJIEHTHICTh PO3YMHY ApTe€HTYM HITpaTy;
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1000 — mepepaxyHOK Ha MT" — €KBIBaJICHT;
0,2 — 06’eM cUpOBATKHU KPOBI, MII.
HopMmanbHuii BMICT XJI0pUAIB y cupoBatili KpoBi — 86-103 MM/m.
Kniniko-diacnocmuune 3naueHHa
3HMKEHHS] BMICTY XJIOPHIB (T1IOXJIOPEMIsl) CIIOCTEPITraeThCs NPH:
A0 i BUIEHH] BUIICHHS XJIOPUJIB 3 OpraHisMy (IIOCUIICHE TOTOBUIIICHHS);
A0 niapei, wacTiit 61r0BOTI;
@0 pecriipaTopHOMY Ta META0OIIYHOMY AlUI03i;
AN yacToMy 30HyBaHHi;
@AM HEMPOXiAHOCTI KUIEYHHKA;
AN memocTaTHOCTI (PyHKIIT HAIHUPHHUKIB.
[linBuIIIEHHS BMICTY XJIOPUIB B KPOB1 Ma€ MiCIEe TIPH:
A" HUPKOBili HETOCTATHOCTI;
@0 rinepnapartupeosi;
@D nerigpaTaitii TKAHUH.

PoGora 8.8. Peakuis remoJiizy

IHpunyun. Jlo 3aBuci epuTponuTiB OapaHa, B3SITHX Ha CaHITapHO-
emiZIeMIOJIOTIYHIN CTaHIlii, 10Jal0Th KPOJsSYy aHTUEPUTPOLMTAPHY CHPOBATKY, IO
MICTUTh aHTUTUIA Kinacy IgG no eputpouutiB GapaHa. AHTUTIIA ancopOyIOThCS Ha
NMoBepXxHi eputpouuTiB. [Ipy nomaBaHHI KOMIUIEMEHTY OCTaHHIA MPHUEAHYETHCS 0
KOMIUIEKCY  aHTUT€H-aHTUTIIO, E€PUTPOLMTH PYHHYIOTBCA  (T€MOMI3YIOTHCS).
EputpounTapHa 3aBUCh CTa€ MPO30pOI0.

Xio pooomu. B nBi npeuurnirtaiiiini npoOipku HanuBaroTh 1o 0,25 mu 0,5%
3aBUCI epuTpoluTiB Oapana 1 mo 0,2 MJI aHTUEPUTPOLUTAPHOI CUPOBATKU. B oany
npoOipky aonuBaiTh 0,1 MJI KOMILJIEMEHTY (CHpOBaTKa KpPOBI MOPCHKOI CBUHKU B
po3BeaeHHi 1:10), B apyry npoOipky - 0,1 ma ¢izionoriunoro po3uuny. [IpoGipku
CTaBJIATh y TepMmocTar Ha 20 xBwiuH npu Temneparypi 37°C. PesynbTatu peakiii
B1IMIYAIOTh Y MPOTOKOJ1

I'.KoHTpPO/IbHI NUTAHHSA 3 TEMHU:
“I'opmonu. Tpancaykuisi peryassitTopaoro curaajy. bioximisa kposi.
Imynoximisn”

1.ITousaTTa npo ropmonu. IcTopist pO3BUTKY €HAOKPUHOJIOT].

2.CtpykTypHa oprasizaiis eHIoKkpuHHO1 cucteMu. [lonarts npo APUD-cuctemy,
amyJI0IUTH.

3.Knacudikaiiiss TOpMOHIB 3a XapakTepoMm [iii, XIMIYHOIO HPHUPOJOI0 Ta MiCIEM
CUHTE3Y.

4.XapakTepHi O3HAaKHU ICTUHHUX TOPMOHIB Ta TOPMOHOITOTIOHHUX
pedoBHUH(TiCTOrOpMOHIB). Pi3HOBUAM 130KkpuHHOI (MicueBoi) maii. [IpencraBHuku
TOPMOHOIIOIIOHMX PEUOBHH Ta iX 0610JI0T1YHA POJIb.

5.Perymsmis cexpernii ropmoniB. KackajgHe mocuiieHHS TOPMOHAIBHOTO CUTHAITY.

6.Tunu KoMyHIKaIid MK KIITUHAMHM Ta TUIH MEXaHI3MIB Mepeiadl perysiTOpHOTO
CUTHAIYy.
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7.MexaHi3M 1ii TOPMOHIB OUTKOBO-IIENITUIHOT MPHUPOJU Ta KaTexojamiHiB (Uepe3
peuenTopu  IUIa3MaTUYHOI MEMOpaHHW): THUOU  PElEenTopiB  IIa3MaTUYHOT
MeMOpaHu, ix Oy70Ba; CTpyKTypa Ta poib G-OiTKiB-TPAHCAYKTOPiB; KaTaIITUYHOT
JUISTHKY Ta BTOPMHHHMX TOCepeaHUKIB (MeceHkepiB): TAM®, nl M@, kanbIiii-
KaJIbMOyTIHOBUN Ta (ochOIHO3UTHIHI MECEHIKEPH. AKTUBHI (JOPMHU KUCHIO Ta
ra3u siKk MECEH/KepY KIIITHHHUX CUTHAJIIB.

8.MexaHi3M [1i TOPMOHIB JINIJHOI MPUPOAM Ta THPEOIJHUX TOPMOHIB (uUepe3
IIATO30JIbHI PEIETITOPH).

9.CurHalibHi CUCTEMU anonTo3y.

10.'opmonanbHa peryssiis Metadoi3mMy Ta Gi31010TrYHUX QYHKIIH:

- TOPMOHAMH IIEHTPAIIbHUX PETYJISATOPHUX YTBOPEHb EHAOKPUHHOI CUCTEMH,

- TOpMOHaMH nepuepuIHNX EHAOKPUHHHUX 3a7103;

- TOPMOHAMHM OpraHiB 3MilIaHuX (yHKI[IH (MaHKPEaTUYHOI Ta CTaTEBUX 3aJ103).

11.'opMOHU $IK JIIKApPChKI MpenapaTu.

12.KpoB sik 6ionoriuna piguna. Ckiaa KpoBi, Ijia3ma, CupoBaTka KpoBi. Buau kposi.
[Ipenapatu KpoBi SIK JIIKH.

13.0OcHOBHI QYHKIIIT KPOBI.

14.0OcHOBHI (P13UKO-XIMi4HI KOHCTAHTH KPOBI, 1X PEryJisiisl.

15.Ximiunnii ckian KpoBi: Ounku  (Pi310J0rivyHI Ta NATOJIOTIYHI), HEOUIKOBUMH
3QJIMIIKOBUM a30T KpOBI, HOro KJiHIYHE 3Ha4YeHHs, 0€3a30THCTI OpraHivHi
KOMITOHEHTH KPOBi, €JIEKTPOJIITHUI CKJIaJ KPOBI.

16.®epmenTH cupoBaTKku KpoBi. KiliHiuHe 3HaYeHHS iX BUSHAYEHHSI.

17 . EnexTpomniTHUI CKJIaJl KPOBI.

18.IMyHOX1MIsl K HaykKa, il 3HAYeHHs B Cy4yacHiil Giosorii, MeauiuHl Ta (papmarti.
[ToHsATTS TIpO uyXopigHy iHGOpMaIito. IMyHITET: BUSHAUYCHHS, BUAM IMYHITETY.
IMmyHOnETIpECOpPHU Ta IMYHOCTUMYJISATOPH.

19.0cHOBHI TIOHATTS B IMyHOXIMii: IMYHOT€HHM, AHTUTCHH, TaNTCHH, AHTUTCHHI
JETEPMIHAHTH.

20.AnTHTINIA TA IMYHOTTIOOYIIiHH, 1X CTPYKTYpa Ta XapaKTepUCTHKA.

21.0Opranu ta T- 1 B-cucremm imyHnitery. Hecneuudiuni ¢daxkropu 3axucry,
0i0x1Mi4HI MeXaHi3MH ix Aii. Peuentopu 1 mapkepu T- 1 B-mim@onuTis.

22.0CHOBH IMYHOMATOJIOTIi: BUAM Ta NMPUYUHHU. [lepcriekTuBH TPOQPIIAKTUKH Ta
JIKYBaHHS.

23.B yoMy mossirae MPUHLMII METOJIB BU3HAUEHHS aJpeHajiHy, TUPOKCHUHY, 17-
KETOCTEepOiaiB?
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PO31J IX
®YHKUIIOHAJIBHA BIOXIMIA AEAKUX TKAHUH TA OPT'AHIB
A.lluTanHs QUi MiATOTOBKH 3 TEOPETUYHOI0 MaTepiaiy:
1.3arasibHa XapaKTepUCTUKA Ta CTPYKTypa M’ sI31B.
2.XiMIYHUHM cKaaa M’SI30BOIO BOJIOKHA: OLITKM M’SI31B, €KCTPAKTHUBHI Ta MiHEpabHI
PEUYOBHHHU.
3.J>xepena eHeprii Ta eHepromnocTayaroyi Mpoiecu Mpu M’ I30BOMY CKOPOUCHHI.
4.CunTe3 Ta OloyOriyHE 3HA4YEHHs KpeaTuHy Ta KpeatuHpocdary. Poib
kpeatuHpocdokinazu (KOK).
5.bioxiMIYHMII MeXaHI3M M’SI30BOI'O CKOPOUYEHHSI Ta pPO3CIa0JIeHHS M’ SI30BOTO
BOJIOKHA, 010X1Misi M’S30BO1 BTOMJIFOBAHOCTI Ta TPEHYBaHHS.
6.0co0IMBOCTI CKOPOTAUBOI (PYHKIIIT KAPAIOMIOIUTIB Ta INIaICHBKUX M’S31B.
7.b10XiMI4HI TTOKa3HUKH TATOJIOTil MiOKapay Ta CKelIeTHUX M s31B. DapMarieBTUYHI
npenaparu, siki BAKOPUCTOBYIOThCS PU Kap110MaTIsIX Ta MI1OMATIsX.
8.3aranpHa XapakTEepUCTUKA Ta XIMIYHUN CKJIa]l HEPBOBOT TKAHUHH.
9.0c0611BOCTI OOMIHY PEYOBHH B MO3KOBI1# TKAHHUHI.
10.XiMi4HI OCHOBU CHUHANITHYHOI Mepeadl, HeMpoMeIiaTOpH.
11.XoniHepriuHi Ta aipeHepriuyHi CUHAIICH.
12.Meniatopu Ta O10JIOTIYHA POJH AMIHOKHCIOTHUX CHHAICIB (CEPOTOHIHOBHUX,
ricramiHoBux, '’ AMK, riiiuHOBUX, TAypUHOBUX )
13.Ponp nenTuaauX ( OmiaTHUX ) Ta OEH31a3€MIHOBUX PEIEHTOPIB.
14.CiiHHOMO3KOBA PiuHAa, 11arHOCTUYHE 3HAYSHHS 1i JTOCITIHKEHHS.
15.KniHik0-610X1M14H1 TOKa3HUKH MATOJIOT1i TOJIOBHOTO MO3KY(MEHIHTIT, eHIIe(alliT,
apaxHoiauT, myxauHu). 16.HeitpoxiMiuHi MeXaHi3MHU JI1i ICUXOTPOITHUX 3aCO0IB.
17.3aranpHa xapakTepUCTUKA, BUIU, Oy10Ba 1 010JIOTTYHA POJIb CIOJYYHOI TKAHUHHU.
18.XapakTepucTrka KJIITUHHUAX €JIEMEHTIB.
19.®16poHeKTHH, 1Oro XiMidHa CTPYKTypa Ta 010JI0T14Ha POJIb.
20.XapakTepucTuKa BOJIOKHUCTUX CTPYKTYp. XIMIYHHMI CKJIaJ Ta CUHTE3 KOJareHy i
eNIaCTUHY.
21.XapakTepucTuka Ta Kiaacudikaiis pepMeHTIB Aerpagallii KoJareHy.
22 MDKKJIITUHHUN MaTpUKC, OloJIOTi4Ha poJib MpoTeoriikaHiB. IlpencraBHuKH,
OyZ10Ba Ta XapaKTepUCTHKA TJ1KO3aMIHOIIIIKAHIB.
23.bioxiMi4HI TOKa3HUKMA TMATOJOTli CHoJdy4Hoi TkaHuHU. KomareHosu sk
ayTOIMYHHI 3aXBOpIOBaHHs. PekoMeHoBaH1 apmipenapari.
24 HaitBaxxnupimii GyHKIT MEYIHKHU B TMIATPUMII TOMEOCTA3y.
25.bioxiMI4HI MEXaHI3MH 3HEIIKOA)KEHHSI TOKCUYHUX MPOIYKTIB: YPEOreHes3, peaKilii
KOH forarfii Ta iH.
26.KiiHiko-610X1Mi14H1 TOKa3HUKHU MOPYLIEHb (DYHKIIOHAJTBHOTO CTAHy MEYiHKU.
27.bynona Ta ¢ynkiii Hupok. Kiipenc.
28.D13UK0-XIMIYH1 BIACTUBOCTI Ta CKJIaJ Ce4l B HOPMI Ta MPH MaTOJIOT1].
29 IlpuHnunu METOAIB BHU3HAUCHHS: KpEAaTHHIHY B Cedi, IEpyJIoIia3MiHy B
CHUPOBATIIl KPOBI, T1JIPOKCUTIPOJIIHY Y CEul.
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5.JIekmii, 1m0 YuTalOTHCA Ha Kadeapi

B. Onuc 1abopaTopHux poodiT
PoGoTa 9.1. SIkicHe BU3HAYeHHH KPEaTHHiHY B ceyi
a) Peaxuin Addde

Hpunyun. Tlpu nianyXeHH1 1 JoAaBaHHI JI0 C€4Yl MIKPUHOBOI KUCIIOTH
3 ABIIIETHCSI OPAHKOBO-UYEPBOHE 3a0apBIICHHS, 3yMOBJICHE YTBOPEHHSM YE€PBOHOTO
TayTOMEpY MiKpaTy KpeaTuHiny. Uepes Kijbka XBWIMH 3a0apBIICHHS! TOCUITIOETHCS 1
30epiraeTbcsi JOBTHi Yac.

Xio po6omu. B npoGipky moMimarTs 1 MII JOCIIJKYBaHOI cedl, JOJAal0Th 8
kparenb 10% po3umHy HATpii TIAPOKCHIY 1 5-6 Kpamenb HaCHYCHOTO PO3UYHHY
MKPUHOBOI KUCJIOTHU. 3’ SIBIISIETHCS OPAHKOBO-UYE€PBOHE 3a0apBIICHHH.

0) Peakuin Baiins

Hpunyun. llpu migury>keHHI Ta 3MINIYBaHHI ceyl 3 JEKUJIbKOMa KparuisiMH
CBI>KOBHT'OTOBJICHOTO PO3YMHY HATpiil HITPONpPYCHAY piinHa HaOyBae YEpBOHOTO
3a0apBJieHHs, SKE IIBUJIKO MEPEXOJUTh Y >KOBTe. Peakilis 3yMoBjIeHa YTBOPEHHSIM
HECTIMKOro 130HITpPO30KpeaTuHiHy. [IpM MIAKUCIEHH] aleTaTHOK KHUCJIOTOIO
YepBOHE 3a0apBJICHHS OJpa3y MepexoauTh y xkoBTe. OcTaHHsS 00CTaBHHA BiAPi3HAE
peaxilil0 Ha KpeaTWHIH BIJl aHAJIOTIYHOI peakuli Ha aleToH, MpU SKIi YepBOHE
3a0apBleHHS HE 3HMKAE TPHU IMIJKUCICHHI alleTaTHOI0 KHUCJIOTOK, a CTae OuIbII
T€MHHUM, HaOyBalOUu BHUILIHEBOTO BIATIHKY.

Xio poéomu. B npo6ipky HalMBalOTh 1 MJI JOCKYBaHO1 ceyl, J0Jal0Th 5-6
kparnesnb 10% po3urHy HATpiid TiApOKCUIy 1 3-4 Kparmii CBI)KOBUTOTOBJICHOTO HATPIH
HITpONIPYCUIy. YTBOPIOETbCS uepBOHE 3abappiieHHs. JlomaBanHsi 2-3 Kparelb
KOHIIEHTPOBAHOI alleTaTHOI KUCJIOTH BHUKJIMKA€ IMEpexiJl YepBOHOro 3a0apBiICHHS B
’KOBTE.

PoGoTa 9.2 KinbkicHe BU3HAYEeHHN KpeaTHHiHY B cedi 3a MeTtoaom Ilonmepa

IHpunyun. Meton 06a3yeTbcs Ha KOJIbOpOBIM peakii (peakimis Sdde)

KpEaTHHIHY 3 IMIKPUHOBOIO KHUCJIOTOI B JIY’)KHOMY CEpeIOBUII 3 TMOAAJIBIINM
BU3HAYEHHSM 1HTEHCUBHOCTI 3a06apBieHHs Ha DEK.

Xio poéomu. B nBi mipHi npoOipku HanuBaioTh 1o 0,1 mn 10% Hatpiit
rigpokcuay 1 0,15 M HacMYeHOro PO3YMHY IMIKPUHOBOI KHUCIOTH. B jocmiaHy
npoOipky poxatrote 0,1 Mi jgocmijkyBaHOi cedi, a B KOHTpoibHy - 0,1 wmn
IUCTUIIboBaHO1 BoM. OOuAB1 MpoOipku 300BTYIOTH 1 3aJIUINAIOTh HA 5 XBHIIMH IS
pO3BUTKY 3a0apsiieHHs. [1oTiM BMICT MpoOipoK H0BOASATH JUCTUIHLOBAHOK BOJOIO 10
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MiTk 10 M, CTapaHHO mNeEpPEeMillyIOTh. |HTEHCHBHICTH 3a0apBJICHHS JOCIIIHOI
npoOipku 3amipsaoTh Ha PEK cynpoTu KOHTPOJIO MpPU CUHBOMY CBITIOQUILTPI B
KIOBETI TOBIMHOIO 0,5¢cM.
[Toka3HUKHM ONTUYHOI TYCTUHHU, OTPUMAaHI MPU KOJIOPUMETPYBaHH1, IEPEBOJSATh
Ha KuUbKicTh MM kpeatuniny B 0,IMi ceui 3rilHO 3ampoOmOHOBaHOI TabwIli,
CKJIaZIcHOI Ha OCHOBI KOJIODUMETPYBaHHS CTaHJAPTHUX PO3UYMHIB KpEaTUHIHY 1
MepepaxoByIOTh Ha JIlype3 3riJHO 3 POopMYII0L0:
A ¢ 1500
X= , Je:
0,1

A- xutbKicTh MM KpeaTuHIHY, 3HaliJIeHa 3a KaniOpyBajabHOIO TabJIMLIEIO;
1500- noGoBuii 06’e€M ceul, MII;
0,1- 00’emM ceul, B3ATHH U1 JOCIIKECHHSL.

ExcTuHKIIS Konnentparis kpeatuHiny B MM(B 0,1 M ceui)
0,05 0,0007
0,10 0,0008
0,20 0,0010
0,30 0,0012
0,40 0,0013
0,50 0,0015
0,60 0,0017

Kniniko-diacnocmuune 3HaueHnA

VY cepeanboMy 3a 100y 3 ceuero BUAUIAETLCS KpeaTHHIHY y 4ojoBikiB 8,8-17,7
MMoJb Ha 100y (1-2r ma noOy), y xiHok - 7,1-15,9 mmone nHa no0y (0,8-1,8r Ha
no0y). 30unblIeHHST BUAUIEHHS KpEaTHHIHY CIIOCTEPIraloTh y pas3i HaaMIpHOTO
B)KMBAHHS M’SICHOI KI (€K30r€HHUH KpeaTWuHIH), po3naay OUIKiB NpOTOIUIa3MU,
BHACIIJIOK (DI3WYHOTO HABAHTAXEHHS, MPH aKPOMETaJIli, I[yKPOBOMY 1 HEI[yKPOBOMY
niaderi, 1HQEKIMIMHUX Ta I1HIIMX 3aXBOPIOBAaHHIX (€HJOTEHHHMI KpeaTHHiH).
BuauieHHs KpeaTHHIHY 3HAYHO 3MEHILYETHCS MPU 3aXBOPIOBAHHIX HUPOK, M’ SI30B1i
nuctpodii, TinepTUpeo3i, aHeMii, JIeHKeMil, y JII0Jel MOXUIIOr0 BIKY, XPOHIYHOMY
HepuTi 3 ypeMiero (Ipu 1[bOMY BMICT HOro B KpoBi 30uIbly€eThes). KpeaTuHiH, Ha
BIJIMIHY BiJl 0araThOX 1HIIMX HU3bKOMOJIEKYJSIPHUX PEYOBHH, HE peadcopOyeThes,
TOMY 3a MOro EKCKpELi€l 13 CeYel0 MOXKHA OIIHIOBaTH CTaH KIyOOUYKOBO1

¢iupTparii.

PobGora 9.3. KiibKiCHe BU3HAYEHHSI BMICTY KpPeaTHHY Yy cevi
Ipunyun. KpeaTuH y cedi BU3HAYalOTh TUM K€ METOJIOM, IO 1 KPeaTUHIH,
MOTEPEHBO MEPETBOPHUBIIM KPEATHH HA KPEATUHIH Y KUCJIOMY CEPEIOBHIII 1] Yac
HarpiBaHHS.
Xio poéomu. bepyTtb Tpu npoOipku: y nepiry npooipky BiaMipsoTh 0,5 mi
ceui (mocinin), y apyry — 0,5 M craHmapTHOrO po3uMHY KpeaTuHiHY, y TpeTio — 0,5
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MJI JUCTHJIBOBAHOI BUAM (KOHTPOJb). Y BCl Tpu TpoOipku mojarth mo 0,1 miu
KOHIEHTPOBAHO1 XJIOPUHOI KUCIIOTH 1 CTaBIIATh 1X HA KUIT A4y BOJsSHY OaHIO Ha 3XB.
[Ticnst oxonomxkeHHS y BCl NpOOIpKM JOAAIOTh MO 3 MJI HACHYEHOTO PO3YHHY
MIKPUHOBOI KUCJIOTH, PETEJIbHO MEPEeMIlIyI0Th, @ MOoTiM aojatTh nmo 0,2 ma 10%
pPO3YMHY HATpill TiIAPOKCHIY, MEPEMIIIyIOTh BMICT MPOOIPOK 1 3alMIIAIOTh TNPHU
KiMHaTHIA Temriepatypi Ha 10xB. IToTiM BMICT mpOGIpOK KUIBKICHO MEPEHOCITH Y
MipHI tuiaiHApy Ha 100 M, Tpuyl 3MuBaKO4Yu MPoOIpKU AUCTUIHLOBAHOKO BOAOKO IO
10 mu. JloBomaTh 00’€MH UWJIHAPIB 10 TO3HAYKH 1 TMEPEMIMIYIOTh CKISSHUMHU
najuykamMu. BUMipiooTh eKCTUHKIIT Npo0 JOCHiAy 1 CTaHAAPTHOTO PO3YMHY MPOTU
koHTponmo Ha PEK y kioBeri Ha 10 MM npu 500-540uM (3eneHuid CBITIOPUIBTD).
Po3paxoByIOTh KUIBKICTh KpEaTUHIHY 3a (POPMYJIOL0:
8,8 MM0uIB/1 ® Ejpen ® Vi
X= , Je:
Ecr.® Vieen.

X — KUIBKICTh KpeaTUHIHY B J000BI ceul, MMOJIb/JI;

8,8 — KOHIIEHTpallis CTAHAAPTHOTO PO3YMHY KpEaTHHIHY, MMOJIb/JI;

Eocx — €KCTHHKILISI TOCTIITHOT MPOOH;

V 106.— T000BHI 00’ €M ceul, MIT;

E.. — eKCTUHKINIA cTaHAapTHOI IpoOu;

Vi0er. — 00’ €M ceul B34TOI JIJIsl aHaJII3y, MIL.

Kpeatunin € cymoro kpeatuHy 1 BiacHe kpeaTuHiHy. Ilim yac BU3HaueHHS
KUIBKOCTI KpEaTUHY 3HaXOJATh PI3HULII0 MDK IOKa3HUKamu 3 jgocuigy 9.3. Ta
nocmigy 9.2. Iio pisHumo MHOXaTh Ha 1,16 — KoedilmieHT mepepaxyHKy
BIJIMOBIJTHOCTI PIBHS KPEATHHIHY KIJIBKOCTI KpeaTHHY, TOOTO 1€ CHiBBiJHOIIEHHS
MOJIEKYJIIPHUX Mac KpeaTuHy 1 kpeatuHiny (131:113=1,16).

Kniniko-diacnocmuune 3nHaueHna

HopwmanbHa exckpenisi KpeaTuHy 13 ceuero CTaHOBUTH Y 4oJoBikiB 0 - 0,3 MMoib
3a 100y, y *kiHOK — 0 — 0,61 MMoab 3a m00y. Y cedi 370pOBOi JIIOJAWHU ITiJ 4Yac
HOpMaJbHOTO (PI3MYHOTO HaBaHTaXXCHHS KpeaTUHY, K MpaBuiio, HeMmae. [losBy Horo
B ceui (KpeaTMHYpil0) CIOCTEpIraloTb y pas3l MiJBHIIEHOTO0 M’ S30BOTO
HaBaHTAXEHHsI, y nepioJl pocTy AiTel (1o 14-17 pokiB), mij yac BariTHOCTI, Y pPaHHI
TMICJISATIONIOTOBUI TIepioA, MijJ 4ac BYTJIEBOJAHOTO 1 O1JIKOBOTO TOJIOyBaHHS B 0Ci0
JITHBOTO BIKY, MiJ] 4aCc 3arOlOBaHHS BEJIUKUX MEPEJIOMIB, ONEPATUBHUX BTPY4YaHb.
Kpeatunypito crnocrtepirailoTb Npu IOCHWICHOMY poO3Maji TKaHUH (OMIKH, pak,
TyOepKyb03), aBITOMIHO31 E, lykpoBOMY J1a0eTi, mapeHXiMaTO3HOMY I'elaTHTi.

PobGora 9.4. SIkicHa peakuisi Ha 0ijiku M’s3iB
IHpunyun. HasBHicTh Olnka BHU3HA4YalOTh  OlypeTOBOIO  peaKIli€lo,
00OyMOBJICHOIO THUM, 1110 NMENTUAHI rpynu OijKa B JY>KHOMY CEpEJOBHILI YTBOPIOIOThH
3 MU0 KOMIUIEKCHI CHoiykd. Po3umHu, mo MicTaTh Oulku, HaOyBaloTh
(1oneToBOro 3adapBieHHS.
Xio pooomu. Jlns otpumanHsa romoreHaty 500 Mr M’s30BO1 TKaHUHU
pO3TUPalOTh B cTyIII 3 10 MJI TUCTUIILOBAHOT BOAM Ha MPOTA3i 3-X XBWIMH. bepyTs 2
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npoOipku, B oaHy BHOCHATH 0,5 MJ NUCTUIILOBAHOI BOJIU (KOHTPOJB), @ B JPYTy —
0,5M1 romoreHnaty (zmocnia). B o6uasi npobipku nonuBaiTh Mo 2 mil O1ypeTOBOro
pPEaKTUBY 1 3AIUIIAI0THh Ha 20 XBUIIMH JIJIsl PO3BUTKY 3a0apBJICHHS.

®ioneroBe 3abapBiieHHS B JOCHIAHIN MpoOiplli BKazye Ha HasBHICTh OUIKa B
rOMOT€HaTi M 30BOi TKAaHUHHU.

PoGora 9.5 BusHaueHHsI aKTHBHOCTI LePyJIOIJIa3MiHY B CHPOBAaTIII KPOBi 3a
MeToaoM Pesina (moaudikaunia C.B.becty:xeBa, B.I'.K0.10)
IHpunyun. Merton 0a3yeTbcsi Ha OKHCICHHI mapadeHiIeHAuaMiHy
LEPYJIOIIa3MIHOM 3 YTBOPEHHSAM KOJIbOPOBOI CIIOJYKH, IHTEHCUBHICTh 3a0apBJICHHS
SIKO1 TPOTIOPIIiiiHA aKTUBHOCT1 ()EPMEHTY.
Xio poéomu. bepyTb 1B1 TpoOIpKH : y nepury npoOipKy (A0cCiiJ) HaIUBaKOTh
0,1 M3 cupoBaTKu JOHOPCHKOI KPOBi, J10Jal0Th 8 M arletaTHoro Oydepy ta 1 miu
po3unHy mnapadeHineHauaMminy (cyocrtpar); y Apyry mnpoOipky (KOHTPOJIb)
HaJIMBAIOTh 2 MJI PO3YMHY HaTpiit ¢propuay (iHriGitop), noxarwtsk 0,1 M cUpoBaTKH
JIOHOPCHKOi KpoBI1, 8 M1 arleTaTHOro 0ydepa ta 1 M po3urHy napadeHuieHaAuaMiny.
OO6uaB1 POOIPKK BUTPUMYIOTH B TE€PMOCTATI NPOTAroM 60 XBUJIMH NIPU TeMIEpaTypi
37°C. IIpo6Gipku BUIIMaIOTh 3 TEPMOCTATY 1y Tepiry npoOipKy J0Jar0Th 2 MJI HATpid
dropuay (B 060x mpoOipkax 3aranbHi 00’emu piBHI). [IpoGipku OXO0JIOIKYIOTH 1
BUMIPIOIOTh €KCTHHKINT gociiay npotu koHTpoito Ha ®PEK y krwoBeri 10MMm npu
530nM (3eneHuii CBITIOMIIBTD).
Po3paxyHok:
C= Eyocn.® 875(mr/n1), ne:
C — Maca nepyJomiazMiny;
E joci— TIOKa3HUK €KCTUHKINIT TOCITITY;
875 — Koe(IIiEHT MepepaxyHKY.
Kninixo-odiacnocmuune 3HaueHHA
Y HopMi uepyJiomiiasMiHy y cupoBatii KpoBi Mictuthes 300 — 380 mr/m.
[Nnonepynornaa3MiHEMII0 CIIOCTEPITralOTh MpPU  TemarouepedpanbHiil  auctpodii
(xBopob6a KonoBanoBa-BinbcoHa), BaxXxkoMy remnatuti, CuHapoMi MeHkeca (xBopoOa
Ky4epsiBOrO BOJIOCCS), 3aXBOPIOBaHHSAX HUPOK (MpOTEiHypisi), HEPPOTUYHOMY
CUHIPOMI, peMicii JIeHKO3y, ACSIKUX 3ali30JeDIIUTHUX aHEMIisiX, TaCTPOCHTEPUTI,
OMiKax, IyKpOoBOMY Jia0eTi, TOKCMKO31 BariTHUX, NEPBUHHOMY OiTiapHOMY LHPO3i
NEYiHKK, Yy pa3l JeQiuuTy Midl y npoaykrax abo nopyuieHHs ii 3acBO€HHs
OpraHi3MoM. Ii 4acTo BHSABIAIOTH Y HOBOHApOKeHHX. [imepuepysioniasMinemis
BUHHMKAE MPU XPOHIYHUX 3amajbHUX TpoIecax, y TOCTpuil mepioj iHdekIii, npu
3JI0SIKICHUX MYyXJIMHAaX Ta MeTacTa3ax, JIeHKo3i, MeJaHoMi, JiMdorpaHyjaemarosi,
nenarpi, TyOepKylbo3i JIereHiB, TajaceMii, peBMaTus3Mi, 1H(ApPKTI MioKapay,
rinoTHpe03i, TinepnapaTupeosi, LUpO3l MEYiHKH, XosecTasl, wmu3odpenii, B Il
TPUMECTP1 BariTHOCTI, y KIHOK, SIKI MPUIMaIOTh €CTPOT€HOBMICHI KOHTPALICTITUBH.
Oco0nMBO MIABUIIYETHCS BMICT IEpYJIOIJIa3MiHy Tpu  mu30(ppeHii, mnpu
cu(UIITUYHOMY ypaxkeHH1 HepBOBOi cucTeMu (y 2-3 pa3u). IcHye npsima 3a1exkKHICTb
MDK MOr0 BMICTOM B KPOBI1 Ta pO3MIpOM BOTHHIIA 1H(PAPKTY MIOKapy.
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PobGora 9.6. SIkicHa peakuisi HA ANETHJIXOJIH

Ipunyun. AUeTUIXONIH MICTUTh YETBEPTUHHUI aTOM HITPOTE€HY 1 POSBIISIE
BJIQCTMBOCTI CHJIBHMX OPTaHIYHHUX OCHOB (caMe Iie 0OyMOBIIO€ HOro O010J0TiYHY
aKTUBHICTh). B 3B’A3Ky 3 IIUM 4YETBEPTUHHUW HITPOTeH 3JaTHUM 3B’A3yBaTu
OapBHUKH (OPOMTHMOJIOBUI CHHIM, OpoM(EHONOBUIl CUHII), IO HECYTh B1Jl’€MHUI
3apsii, 3a paxyHoK cyinbdorpym. [iapodoOHUN  KOMIUIEKC,III0  YTBOPHUBCH,
eKCTParyeTbCs OpraHiYHUMH PO3YMHHUKAMHU.

Xio pooomu. J1o 1 min (16 kpamnens) 0,5% po3unHy aleTUIXOJIIHY JOJTUBAIOTh
10 xpamnens 0,1% po3unHy GpoMTHMOJIOBOTO cMHBOro 3 pH=8,0, nomuBarTh 2 M
xjopodopMy 1 3mimyroTh Ha mpoTadi 30 cexkyHa. Ilpu HasBHOCTI aneTHUIXONIHY
XJI0poOopMHHUIA 1m1ap 3a0apBIIIOETHCS B IHTEHCUBHO JKOBTHI KOJIIP.

Po6ota 9.7 KinibKicHe BU3HAYEHHS BMICTY NAPOKCHUIIPOJIIHY (OKCHIIPOJIIHY)
y ceui

Ipunyun. Meton mnonArae B OKUCIEHHI TiAPOKCHUIIPONIHY TiJpOTeH
MEePOKCHUIOM JIO0 TIPOJNY B JIY’)KHOMY CEPEJIOBHUIL NMPU HASIBHOCTI 10HIB KYIPyMY.
[Tipon yTBOprOE poOXeBe 3a0apBieHHS 3 NapaauMETUIAMIHOOEH3aIbIETIIOM Y
KHUCIIOMY cepeloBHIli. [HTEHCHUBHICTH 3a0apBlieHHS PO3YMHY MPOMOpIliHHA
KOHIIEHTpaIlli T1IPOKCUTIPOITIHY.

Xio poéomu. bepytb Tpu mnpoOipku: B TEpUIy HaluWBalOTh 1 M
npodinbTpoBaHoi ceui (mocmia), B Apyry 2 — | M CTaHZAPTHOTO PO3UYHHY
TIPOKCUNIPOIIIHY, Y TPETIO — 3 MJI JUCTUIIHOBAHOI BOJM (KOHTPOJIb). Y TpH MpoOipKu
nonatoth mo 1 ma 0,05M posuuny kynpym(Il) cynasdaty, mo 1 ma 2,5M po3uuny
HaTpid rigpokcuay, mo 1 wmn 6% po3uuHy rigporeH mnepokcunay. Ilpobu
nepeMinIyoTh npoTsaroM 10xB. 1 KUI'STATP HA BOJAHIMN OaHl M BUJAJICHHS
HAJUUTUIIKY TiAporeH nepokcuay. [1oTiM npoGipku 0XON0KYIOTh, I0JAI0Th MO 4 MJI
po3uuHy cyinb(aTHol KUCcIO0TH 3 CH=3Moub/1 1 mo 2 mu peaktuBy Epmixa. 3HOBY
KUITSITATh SXB. Ha BOJASHIN OaHl, OXOJO/KYIOTh Ta KOJOPUMETPYIOTh (JIOCTIIHY
npoOy Ta npoby 3 crangaptHuMm po3unHoM) Ha ®EK mpu 500-560HM (3eneHuii
CBITJIODUIBTP) MPOTH KOHTPONIO y KioBeTax Ha 10 MM. P0o3paxoByrOTh KUJIBKICTh
TPOKCUTIPOIIIHY 32 GOPMYJIOIO:

Cer.® Eneea.® Vs
X= , Je:

Ecr.® Vieea.
X — Maca riJIpOKCUMPOJIiHY Yy 1000Biii cedi , MT Ha 100Y;
Cer. — KOHIIEHTpAILISI CTAHJAAPTHOTO PO3YHHY T1JPOKCUIIPOJIIHY;
E j0cn. — €KCTHHKIIIS TOCTIIHOT MPOOH;
E.. — eKCTHHKIIISA CTaHIapPTHOI MPoOH;
V.06, — 1000BHI 00’€M ceui;
V 10er. — 00’ €M ceul, B3ATO1 JJIsI aHAIII3Y, MJI.
Jns nepepaxynky B omuuuii CI (MxMonb 3a 100y), OTpuMaHui pe3ysbTar
NEPEMHOXKYIOTh Ha Koe(iLieHT 7,626.

Kniniko-diacnocmuune 3nauenns

115



Iapokcunpoin — e aMiHOKUCIIOTa OUIKIB CIIOTYYHOT TKAHWHM. Y KOJareHi il
MmicTutbest 12-14 %, a B enactuni — 1-2 %. BMICT riipoKcurposiiny B KpoBi Ta ceui
XapaKTepu3y€e IHTEHCHUBHICTh KaTaboJi3My KOJIareHy Ta IIBHUIKICTh OOMIHYy M€l
aMIHOKHCIIOTH. [ 1IpOKCUTIPOIIIH MOXKe repedyBaT y 3B’ 13aHOMY BUTJISIL 3 OLIKaMH,
NEeNTHAaMH, a TAKOXK y BUIbHOMY CTaH1 K y CHPOBATIII KPOBi, Tak 1 Bceui. Y HOpMIi y
moauau BikoM 10-20 pokiB Buaiiserbes 13 ceuero 422 — 610 mxmounb 3a 100y, a y
mojed BikoM moHan 20 pokiB — 125-209 mxmonb 3a n00y. Pi3ko 30u1bLIyeThCS
KUIBKICTh TiJPOKCUIIPOJIIHY TIPH KOJareHos3ax (peBMaTu3M, PeBMAaTOIIHUN apTpHT,
CUCTEMHA CKJIEpPOJEPMis, JEepPMaTOMIO3UT), MPU TiNeprnapaTupeoian3mMi, XBopoOil
[Memxera (o 1 r 3a go0y). llle Oinbmie BUIIISAETHCS TiAPOKCUIIPOIIIHY TPHU
CHAJKOBIM TINEpPriJpOKCUNPOJIIHEMI], IO CIOPUYMHEHO JAePeKTOM (QEepMEHTY
TiIPOKCUNIPO-TIHOKCHA3H, B  pe3yJbTaTi YOro 1 TOPYWIYeETbCs  OOMiH
rigpokcunponiny. CHHTE3 KoJlareHy TIOCHJIIOEThCS Yy TIepioJl 3aro€HHs paH,
pyO1toBaHHs

PoGora 9.8. SlkicHa peakuis Ha riaiko3amiHorigikanu (mpob6a beppi-
Cninanaxepa)

Hpunyun. Y cedi 310poBO1 JIOJUHA BUILIAETHCS 2,7-7,5 Mr 3a 100y KUCIUX
TJIIKO3aMIHOTUIIKaHIB (B OCHOBHOMY XOHApoiTHH-cyabdatu A 1 C). [Ipu raproimizmi
i cunapomi ['toHTEepa MiABUINYETHCS BUIUICHHS TJIIKO3aMIHOTJIIKAHIB 13 CEYEI0
(myxomomicaxapumypis) 10 30-80 mr.

['miko3amiHOTIIKaHU 3 TOJIYiTMHOBUM CHHIM Yy KHCJIOMY CEpPEJIOBHIII Jal0Th
YepBOHE 3a0apBIICHHS (MeTaxpomasis).

Xio poéomu. Ha cmyxky (QinbTpyBajgpHOTO TMarepy Ha BijcTaHi 1 cM oauH
BiJl OHOTO HaHOCATH MikporineTkoro 0,005, 0,01 1 0,025 M cevi, BUCYHIYIOTh Marip
npyu KIMHaTHIM TeMreparypi, a MOTIM 3aHypowoTh ioro B 0,04% po3uun
TOJIYiTMHOBOTO CMHBOTO Ha | XB. BuiiMaloTh CMy>KKy Marnepy 1 BiIMUBalOTh PEAKTUB
10% po3unHOM aneTaTHOi KUCIOTH. SKII0 KOHIEHTpAlis TJIIKO3aMIHOIIIKaHIB Y
nocipkyBaHii ceui Buma HiX 10Mr/100mi, Toai 3’ ABIsSETHCS YepBOHE 3a0apBIICHHS
Ha OJIHIM 3 HAaHEeCEeHUX IIAM. HeraTuBHy peakiiito BiAMIYalOTh y 3J0POBOI JUTUHHU Ha
JIpYTuil THOKACHD XXUTTA. [lo3uTHBHA Tpo0a XapakTepHa JIJis raproimi3Mmy.

Kniniko-diacnocmuune 3nauenuna

3 ceuelw 370pOBOI JIIOAWMHU BUILIAETBCA 2,7-7,5Mr Ha 100y KHUCITUX
IJ1IKO3aMIHOIIIIKaHIB (B OCHOBHOMY XOHJpoiTuHCyIbdatu A i C). [Ipu raproinizmi 1
cuapomi ['roHTepa mMiABUIYETHCA BHIUJICHHS TIJIIKO3aMIHOIJIIKAHIB 13 CEYElo
(mykomomicaxapuaypito) g0 30-80 mr Ha 100y .

PoGota 9.9. ®i3UKO0-XiMiuHI BJIaCTUBOCTI cevi
PoGora 9.9.1. KiabkicTs ceui
BuninenHs ceui 3a meBHUM NPOMIKOK dYacy (3a JeHb, HI4 abo 3a 100Yy)
HA3WBAIOTH JIIyPE30M.
O06'eM ceul BUMIPIOIOTh MIPHUM IMJITHAPOM 32 HUKHIM MEHICKOM.
KuiHiko-1iarHoCTHYHE 3HAYEHHA
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B HOpM™MiI nopocna mronuHa 3a 100y Buniasie B cepennbomy 1100—1800 mu
cedi. BixuieHHs Bi1 HOPMH Ha3UBAIOTh MOJIYPI€I0, OJITYPIEr0 i aHyPi€ETO.

[Tomypiss — 30imbineHe BumiieHHs cedi (moHany 2000 mi) — Moxke OyTu
¢b1310710T1YHOI0 (32 paxyHOK BXKMBAHHS BEJIMKOI KIJIBKOCTI PIIMHU a00 BHACIIIOK
HEPBOBOTO 30y/KEHHS) 1 MATOJOTIYHOIO (MIPH LIYKPOBOMY 1 HEI[yKpPOBOMY Aiaberi,
3aXBOPIOBAHHSIX HUPOK, BHACIIJOK MPUUMAHHS CEYOTIHHMX 1 CEPIIEBUX JIIKAPCHKHUX
3aco0iB).

Omirypiss — 3MeHiiene BujiieHHs cedi (600 M 1 meHme) — Moxke OyTu
($1310710T14HOI0 (BHACIII0K OOMEXKEHOT0 BXKMBAHHS P1IMHU, BTPATU PIIMHU 3 TIOTOM)
1 MaToNoTiYyHOO0 (MPH 3amajeHHl HUPOK, YaCTHX MPOHOCAX, rapsdili, OJIFOBOTI, Bajlax
cepis).

AHypis — MOBHE NMPUITUHEHHS BUIJICHHS CeYl — YaCTO CIIOCTEPIraeThCs MpH
3aKymnopll Ce4YOBOJIB (HUPKOBUM KaMiHb, MyXJuHA). TakKy aHypil0 Ha3uWBalOTh
HEeCIpaBkHboI0. CIpaBXHS aHypisl BUHUKAE IPU NOPYIIEHH] CEYOBUAUIBHOI PYHKIIT
HUPOK (TOCTpa HUPKOBA HEJOCTATHICTh, BAXKKi ()OPMHU FOCTPOTO TIIOMEpyIoHEeDpHUTY,
OTPYEHHS PTYTTIO (MEPKYPIEM), CBUHIIEM (TLTFOMOYMOM).

Hiktypis — 30UIblIeHHS BHJAUICHHS cedl BHOYI. 3yCTpIYaeTbcsl TIPHU
MOYAaTKOBUX (pOPMAX CEPLEBOI JEKOMIIEHCAILIIT , [IUCTOIIENITaX.

PoGota 9.9.2. I[IuToma Bara

B uuniHap HanuBaioTh cedy, 3aHYpPIOIOTH B HEi ypoMETp 1 MO HIKHBOMY
MEHICKY IIKaJIM BIOMIYalOTh pe3yiapTaT. B HoOpmi nmuroma Bara cedi (TyCTHUHA,
uiiibHICTh) nopiBHioe 1,014 — 1,025. 3a ryctuHO0 MOXHA BHpaxyBaTH UIUIBHUN
3aJIMIIOK, IEPEMHOKHUBIIN JIB1 OCTaHHI LU(pU Ha Ha KoediuieHT 2,6. B cepennbomy
BiH JiopiBHIOE 01u3bK0 50T 32 100Y.

['yctuHa ceul XapakTepidye KOHIIEHTpalliHy 3/aTHICTb HHPOK, TOOTO
KOHIICHTpAIlIl0 PEYOBUH, IO B HIM po3umHeHi. ['ycThHa mpoTsirom mo0u Moxe
3MIHIOBATHUCh: HIYHA ce4ya Ma€ OUIbIIY TYCTHHY HIK JIeHHA. 3MIHHU 3aeXaTh K Bij
KUTBKOCT1 CITOKUTOI PIAMHY, TaK 1 BiI KUTBKOCTI PIAMHY, BUIJIEHOT 3 TTOTOM 1 KaJIOM
( 6mroBOTA, IPOHOCH, TApsIUKa).

[Ipu HemykpoBOMy nia0eTi T'yCTHHA C€4l 3MEHIIYEThCS 1 KOJMBAETHCSA BiJ
1,001 mo 1,004, a mpu ykpoBomy — nocsirae 1,030 — 1,040 1 6unbmie. [Iporeinypis
TaK0X 301JIbIIY€ TYCTHHY CEui.

BunisnieHHs mpoTAroM TPHUBAJIOrO Yacy cedi 31 ctabuibHO TycTtuHoto (1,010-
1,011) Ha3uBarOTh 130CTEHYPI€IO ( XBOPOOU HUPOK).

Po6ora 9.9.3. Kouaip ceui

Komip cedi BU3HA4arOTh y CKIISAHII 3 0€30apBHOTO CKJIa Y BIIOUTOMY CBITJII Ha
oiomy (hoHi.

Kuiniko-1iarHoCTHYHE 3HAYEHHS

B HopMmi KoJip cedi AOPOCIIOi JIFOAMHHU COJIOM'STHO-)KOBTUM 3aBIISIKU TaKUM
HNITMEHTaM SIK YPOXPOM, ypOOUIIH, YPOEPUTPUH TOLIO. Y HOBOHAPOKEHUX ceya
Maibke 6e30apBHa.
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[Ipn maromnorii MOXyThb BIIOYBaTHCS SIK SIKICHI, TaK 1 KUIbKICHI 3MIHH Yy
3a0apBJICHHI1 ceul.

SIKicHI 3MIHM KOJIbOPY C€ul 3ajJekaTh BiJ HAsABHOCTI B Hid OumipyOiHy 1
remorsio0iny. Ilpu remarypii HUPKOBOTO IOXOJKEHHS ceda HaOyBa€e KOJbOPY
M'SCHUX TIOMHIB, TIPH KOBTSHUIII — KOJBOPY MHBA, IPH BKWBAHHI JCSKHUX JIKIiB
(amigomipuH, aleTHICATIIIAIOBA KUCIIOTAa) i OTpYyEHH] KapOOJIOBOIO KUCIOTOIO KOJIIP
Cedl CTa€ POKEBO-YEPBOHUM.

UepBoHMii KOJip ce4l CHOCTepiraloTh npu nopdipunHypii. Po3pi3HIIOTH
NEPBUHHY MOPQIPUHYPIO, IO BHHHUKAE BHACIIJIOK €H3UMOMNATIi, HANpPUKIAJ,
cnagkoBa xBopoba ['yHTepa, mpu sIKii 13 C€4er0 BUAUIIEThCS 0arato ypornopdipuHiB
1 komponop¢ipuniB [ Tumy, Ta BTOPUHHY, SIKa BUHUKAE€ MNPHU IHTOKCUKAIIAX 3
MOJIJBIINUM yPaXEHHSIM MEUiHKH.

VY pasi nomniypii (Hedpockiiepo3, HEIYKpPOBUM 1 I[yKpOBUN J1a0€T, IIBUJIKE
PO3CMOKTYBaHHSI HAOpSKiIB, TOINO) BIAMIYAEThCA cllaOke 3a0apBlieHHS cedl.
[HTeHCHMBHE 3a0apBJEHHSI CIOCTEPIraloTh MPHU ONIrypii ad0 MOCUIIEHOMY BHUJIIJIEHHI
NICMEHTIB, 30KpeMa OunpyOiHy (MexaHl4Ha Ta MNapeHXIMaTo3Ha >KOBTSHHIL).
Bracnigok BxkuBaHHS OypsKiB, MOPKBHM, CyHHUIIb ceda 3a0apBIIOETHCS PI3SHUMHU
MITMEHTaMU, 110 MICTATHCS B LIUX MPOAYKTaX.

Mo104HO-01THH KOJIp cedl CHOCTEPIraloTh NP XUTypli BHACHIZOK PO3PUBY
TM(}ATUUHUX KaMUISIpiB HUPKH, 32 HAsIBHOCT1 BEJIMKOIO BMICTY JiMiIB, GocdaTiB 1
JIOMIIIIOK THOIO.

PoGoTa 9.9.4. 3anax ceui

VY HOpMI cBIka ceya Mae cneuu(iuHuil 3amax JIETKUX PEYOBHMH, IO B HIU
MICTATBbCS. AMiayHMI 3amax CBDXKa ceya Mae MpH 3allajeHHI CEYOBOTO MiXypa
(IMCTIT), 3amax THUTTS — MPU TAaHTPEHO3HMX Ipoliecax, TUI00BUI a00 BUHHHM, Ta
3amax aleToHy — Yy XBOPHX Ha IIyKpoBHM niaber. 3amax cedi MOB'SI3aHHUM TakoX 13
XapakTepoM K1 (4acHUK, crapka) ad0 BKHUBAHHSAM JICSIKMX MEIUKAMEHTIB (3amax
BaJIepiaHW, MEHTOJY TOIIIO).

PoGoTa 9.9.5. TIpo3opicTs ceui

[Ipo3opicTh cedi BHU3HAYAKOTH Y CKJSAHIN 3 0e30apBHOTO CKJIa IMiCIs
300BTyBaHHA. Y HOpPMi CBDKa ceda 3aBXJM MPO30pa. 3 4acoM y Hii MOYMHAETHCS
Jay>)kHe OpoaiHHSA, 1 ceya CTae KajaMyTHO. PO3pi3HSI0TH cedy Mpo3opy,
ciiaboKanaMyTHY, KalaMyTHYBATy 1 p13KO KaJlaMyTHY.

[TprurHOIO KanamMyTHOCTI Pi3HOT IHTEHCUBHOCTI MOXke OyTH HasIBHICTh y cedl
coneil (y JayxHiit ceui ¢ocdariB, a B KUCTIHM ypaTiB), CIU3Y, KIITUHHUX €EMEHTIB 1
OakTepianbHOi (Gmopu (umcTomieniT). Jyxke piaKko KalaMmyTHICTh CIPUYHUHIOIOTH
XKUpu (MpU TmepenoMax BeIMKUX KICTOK). II{o0 BIgpi3HUTH MATONOrIYHY
KaJJaMyTHICTh (OcCaj) cedl BiJ 3BUYAMHOI COJIbOBOI, Tpeba MPOBECTH BIAMOBIIHI
XIMIYHI 1 MIKPOCKOTITYH1 AOCII1IKEHHS.

118



Po6ora 9.9.6. XimiuHe JOCHII:KEHHSI OPraHi30oBaHUX OCaAiB Ta IiX
BIAMIHHICTB Bi/Jl HEOPraHi30BaAHUX

VYci eneMeHTH ce4oBUX OCaiB MOISAIOTH HA JIBl BEJIMKI TPYIH: OPraHi3oBaH1
1 HeopraHi3oBaHI.

HeopranizoBanuii ocaji CKJIaIa€ThCA 13 CONEH 1 KPUCTAIIYHUX YTBOPEHD, IO
HasBHI SIK y HOpPMaJbHIM, Tak 1 B martosoriuyHii cedi. Coji ocaay pi3HOMaHITHI
3aJIe’HO BiJ] peakiii ceyi.

Jlo HeopraHi3oBaHUX €JIEMEHTIB OcCaay B KHUCIIM cedl HajexaTb aMopdHi
ypaTtu, cedoBa KHCIIOTa, OKcallaTh, y JTyXHIM — amopdui docdaru, Tpumneb-
dbocdaru, aMoHitO ypaTH.

Jlo opraHizoBaHUX €JIEMEHTIB OCaJly CE€ul HalleaThb yCl KIITUHHI €JIeMEHTH:
EPUTPOIUTH, JICUKOITUTH, CHITEMaIbHI KIITUHU (TUTOCKI, IMTIHAPUYHI # KpyTIIl).

Xin po6otu. Y 2 mpoOipku HAJIMBAIOTH MO 5 MJI c€Yl 1 JOMAIOTh y TMEpITy
npoOipky 1 miu 10 % aneratHoi kuciaotu, a B Apyry — 1 mu 5 % HaTpiil riApoKCcuy 1
HarpiBaloTh.

HeopranizoBani ocaau (dochatu, kapOoHATH, OKCadaTH) POZUUHSIOTHCS Y
KHCIIOTaX, a ypaTh — B OCHOBaX. SIKIO B JIy’)KHOMY CEPEIOBHIINI KalamMyTb HE
3HHMKA€ HAaBITh MICIA JAOJABaHHS 3—35 Kpamelib KOHUEHTPOBAHOTO PO3YMHY HATPIIO
TIAPOKCUY, TOJ1 BOHA 3yMOBJIEHA HASBHICTIO KJIITUHHUX €JIEMEHTIB (emiTenii,
JCHKOIUTH, EPUTPOIIUTH, CITU3).

OpraHi3oBaH1 €JIEMEHTH BIJIPI3HIIOTHCS BlJI HEOPraHI30BAHUX THM, IO BOHHU
Jy>Ke TIOBUIBHO 3CIIAIOThCS 1 HE PO3YMHSIOTHCS IIPU HArpiBaHHSA 1 J0/JaBaHHS
KHCIIOT.

PoGora 9.9.7. Peaxkuia ceui. Busnauennss pH ceui 3a pomomororo
IHIMKATOPHOIO nanepy

Xio pooomu. Ha cepenuny inaukaTtopHoro namipus "Pudan" Hanocars 1—2
Kparui CBIKOI cedl il 3a 3MIHOIO 3a0apBJICHHSI CMYXKKH, SKa CIIBIAAA€ 3 KOJIbOPOM
KOHTPOJIbHOI, BH3HayatoTb pH ceul. biumbm TouHo Bu3Hauwatoth pH ceul
MOTEHI[IOMETPUYHUM METOJIOM.

KutiHiKo-1iarHOCTHYHE 3HAYECHHS

Peakiis ceui (pH) y 3m0poBo1 M0MHE KOIMBAaEThCS B HOpMI Bia 4,5 o 8. Ha
peaxiiiro MOKe BIUIMBATH XapakTep ki Ta martoiyorii. Hampukian, myXHy peakilito
cedl CIOCTepiraloTh mnpu OJ0BOTI, (ocdarypii, 3amajieHHI CEYOBOTO MiXypa
(IUCTUT) 1 HUPKOBUX MHUCOK (B OCTaHHIX JBOX BHUIIagKaxX OakTepiaibHa dropa
pPO3KJIa/Ia€ CEYOBMHY Ha amiak), IiJl Yac BariTHOCTI, BYKUBAaHHI JIy>KHUX MIHEPATbHUX
BOoA. bimbm kucna peakiis ceui OyBae mpu I[yKpoBOMy Jia0eTi Ta B Tepion
roJIOAyBaHHs (BHACIIIOK HArpOMa/KEHHS Yy C€ul KETOHOBUX TUI), MPHU BaXKKIH
HUPKOBIN HEJOCTATHOCTI BHACTIAOK MOPYIICHHS (QYHKIIT HUPOK 1 3MEHILIEHHS
BMICTY aMiaky, 110 HeuTpamizye cedy. [[yke KHCIy peakiiito CIOCTepIraloTh MpH
nojarpi i rapsutii.

PoGorta 9.10. TurpaniiiHa KHCJIOTHICTH ce4i
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Xio pooomu. B xonbouky HamuparoTh 2 miu ceui, 10 Ma Boau, 2 Kparuii
denondraneiny i1 tutpyorb 0,1 M p-HOM HaTpiil TIAPOKCHIY OO POKEBOTO
3a0apBieHHs. TuTpaliiiHy KHUCIOTHICTh BHpa)XKaroThb 00’€MOM JIyry, HEOOX1JTHOTO
JUIsl HeWTpanizaiii 1000B0oi KiIbKocTi cedi. B HopMmi BoHa popiBHIoe 250-500.

PoGora 9.11. Bu3HaveHHs a30Ty aMiHOKHCJIOT B cedi

Xio pooomu. Jlo nHelTpanizoBaHoi cedi (AUB.MOMEPEIHIO pOOOTY) JOIUBAIOThH
3 Mi HOpMOIOBOI CyMIllli 1 3HOBY THUTPYIOTh JYrOM 10 POKEBOTO 3a0apBJICHHS.
Po3paxoByroTh a30T aMiHOKHCIOT,BUXOASYH 3 TOTO, MmO | MJ HATpPiil TIAPOKCHIY
BianoBigae 0,0014 r azoty. Hopma a3oty aMiHOKHCIIOT B I000BIi cedi gopiBHIoe 0,3-
0,5r.

Po6oTa 9.12. BusiBjieHHsI OlL1Ka B cevi CyJab(ocaainnioBorw npodoor

Ilpunyun. JIns BUsABICHHS OlIKa B cedl HAHYacCTIIIE 3aCTOCOBYIOTh PEAKIIIIO
OCaJIPKEHHS 32 JOMOMOT0I0 CYIh()OCATIIUIOBOI KUCIOTH.

Xio po6omu. Y niepury npoOipKy HaJIMBAOTh 2 MJI HOpMaJIBHOI cedi, Y IpyTy
— 2 w1 marosoriuynoi. B o0uasi npoOipku gogatoth o 5 kpanenb 20 % po3unHy
cyJb(ocaminuiaoBoi KUCIOTH. 3a HAsIBHOCTI OLIKa B cedl YTBOPIOEThCS OLIMIl ocaj
a00 MyTb.

PoGora 9.13. BusiBjieHHsI LYKpPY B cedi

Ilpunyunu MeTO1B SAKICHOTO BHUSIBICHHS LyKpY B ce€dl onucaHi B po3aum Yl
"Ximis Ta OOMiH BYTJIEBOIIB".

Xio pooomu. Peakiii 311ACHIOIOTH MICJIsI BUJAJICHHS OUIKa 13 ceyl, TOMY IO
BiH 3aBakae (Ma€ peAyKyroul BIAaCTUBOCTI) BUSBIEHHIO yKpy. s nporo 1o 10—15
MJI cedi JoaarTh 5—o6 kpamnenb 10 % aneraTHoi KUCJIOTH 1 KUM'STATh, a MOTIM 0Ca/l
BII(PIIBTPOBYIOTE. Y (PiIbTpaTi ceul Moke OyTH B OCHOBHOMY TJIFOK03a a00 JaKT03a.
L1 ByryieBOIM BIAHOBIIOIOTh OKCHAM BAXKKUX METAJIB Yy JY>KHOMY CEpEIOBHUII, a B
CITaOKOKHCIIOMY CEPEIOBHII BITHOBIIOE TUIBKM TJIIOKO3a. PO3pi3HUTH X MOXKHA 3a
OpOAIHHSM: TJIIOKO3a OPOAUTH, a TAKTO3a — Hi.

1. IIpo6a Peainra

Xio pooomu. Y mpoOipky BMimyoTh no 10 kpanens po3uuny Deminra
(xynpyM cynbdarty) 1 Jy>KHOTO PO3YMHY CETHETOBOI COJ1), MEPEMINIYIOTh, TOAAI0Th
20 kpamenb cedi, HarpiBarOTh JI0 KHUIIHHS. 3a HAasSBHOCTI TJIFOKO3W B CE€Yl BHUIIAJIA€
YKOBTHM 200 YepBOHMUI Ocal.

2. IIpoba bapgyna

Xio pooomu. 1o 2 mn cedi noaatoth 1 mi peaktuBy bapdyna (kynpywm amerat
PO3YMHEHUH B alleTaTHIM KUCIIOT1) 1 HarpiBalOTh HA BOJISIHIN OaHi MpoTsIroM S5 XB. 3a
HAsSIBHOCTI TJTFOKO3H 3'ABIISIEThCS oca Kynpym(I)okeuny.

[Is okucHO-BiAHOBHA peakiis BiapizHseTbes BiA 1HmUX (Tpommepa, Hi-
nannepa, deminra, benenukra, peakiii cpiOHOTO a3epKajna) THM, IO OKUCHEHHS
MOHOCAaXapuIiB BIIOYBA€ThCS HE B JIY)KHOMY CEpPEIOBHIN, a B OJU3BKOMY JI0
HEUTpaJbHOTO. Y LHX yMOBaX OUcCaxapuid, 10 MarOTh BIJTHOBHI BJIACTUBOCTI (Ha
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BIJIMIHY BIJI MOHOCaxapHuIiB) HE OKHCHIOIOThCA. IIpoba bapdyma 3 makTo3010
HEraTHBHA.

PoGora 9.14. BusiBjieHHs1 KpoBi (0eH3UIUHOBA MP00a)

Xio pooomu. Jlo 3 mn ceui gonawotb 2—3 kpari 3 % poO34MHY TiAPOTEH
NEepPOKCUy 1 2—3 Kparii po3unHy OCH3UJMHY B arleTaTHId KUCIIOTi. 3a HAasIBHOCTI
KpOBI 3'SIBJISIETHCSL CHHBO-3€JIeHEe 3a0apBICHHS.

Kninixo-oiacnocmuune 3HauyeHH:

Ceua mpu remaTypii KaJlaMyTHa 1 Ma€ 4YE€pBOHHMH BIATIHOK, 1HTEHCHUBHICTH
SAKOTO 3aJIeKUTh BIJ KUIBKOCTI (OPMEHHHMX €JeMEHTIB KpoBl. B ocami mia
MIKPOCKOIIOM  BHSIBIISIFOTH ~ €PUTPOIMTH 1 JIeWkoruTu.  ['eMoryioGiHypito
CIOCTEpIraloTh MPU 3aXBOPIOBAHHAX, IMOB'A3aHUX 13 TeMOJi30M (po3mazoM)
epurporuTiB. Ceua mpu 11boMy OyBae 4epBOHOTO ab0 KaBOBO-Oyporo koiwsopy. [Ipu
remMartypii 1 reMorjao0iHypii B ce4l MICTUTHCS O1JIOK.

PoGora 9.15. BusiBiieHHsI 5KOBYHMX KHCJIOT (poda Ilerrenkodepa)

Ilpunyun. Meton 6a3yeTbcs Ha 3aTHOCTI )KOBUHUX KHCJIOT JIaBaTH SICKPaBO-
4yepBOHE 3a0apBieHHS 3 OKCUMETUIDYPDYpoJioM, KU YTBOPIOETHCS BHACTIOK JIii
KOHIICHTPOBAHO1 CyJb(PaTHOT KUCIIOTH HA caxaposy.

Xio pooomu. Y npoOipKy HaIMBaOTh 2—3 MJI cedi, noaaroTh 2 kparmii 10 %
PO3UMHY Caxapo3W, CyMIIl CTPyHIyroTh. [loTiM 00€pexkHO MO CTIHII MPOOIPKH
HaAImapoByOTh |—2 M cynb(aTHOI KHCIOTH. 3a HAsIBHOCTI >KOBYHUX KHCIIOT
3'SIBIISIETBHCS SICKPABO-YEPBOHE 3a0apBIICHHS HA MEXI1 IBOX PIAMH.

Kninixo-odiacnocmuune 3Hauyenn:

[Ipn MexaHIYHIA JKOBTSHHUIII BHACIIIOK 3aKyMOPKH 3arajbHOi JKOBYHOI
MPOTOKM KaMeHeM a00 MyXJIMHOKIO JKOBYHI KaNISpH TMEPETNOBHIOIOTHCS JKOBYIO,
rernaTolUTH CTUCKAIOTHCS 1 5KOBY MPOHUKAE B KPOB. Y I[bOMY BUIAJKY B1I0YyBa€THCS
NOCUJICHE BUAUICHHS >XOBYHHUX MHIrMEHTIB (OumipyOiH, OuTBEepAuH) 1 >KOBYHHX
KHCJIOT 13 CEYelo.

Po6oTa 9.16. BusiBjieHHs1 KeTOHOBHX T (mpo6a I'epxapaa)

Ilpunyun TPYHTYEThCS Ha 3IaTHOCTI aleToaneTraTy yTBOPIOBAaTH 3
dbepym(Ill)xnopuaom cronyky, 3adapBiieHy B YEpBOHUIA KOJIIP.

Xio pobomu. Jlo 5 wmn ceul joxaroTe no kpamiix 10 % po3umH
bepym(lll)xnopuny; Bumnamae B ocan dhepyM ¢ocdar. 3a HaIBHOCTI aleroalerary
micias  gojnaBaHHs 3aiiBoi  kpamm - pepym(lll)xnopuny 3'SBiseTbCs  4UEepBOHE
3a0apBiieHHS (PeaKIlis Ha €HOJIH ), sIKE MIOCTYIIOBO 3HUKAE B PE3YJIbTaTI CAMOBLILHOTO
JeKapOOKCHUITIOBaHHSI alleTOAIETATHOI KUCIIOTH:

CH;—COCH,COOH —¥%» CH;—CO—CH; + CO..
A1ieToH

Kninixko-oiacnocmuune 3nauenns
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Y Hopmi 3a 00y Bumiaserbcs 20—40 Mr KeTOHOBHUX Til. 3OUIbIICHHS
KUTBKOCTI KETOHOBHX T1J1 Y KPOBI (KETOHEMIs) 1 ceul (KeTOHYPisl) CIIOCTepIraloTh Mpu
IyKpoBOMY niabeTi, nediruTi ByriaeBOAIB Y XapuyBaHHI (BYTJIEBOJIHE TOJIOYBAaHHS ),
TUPEOTOKCUKO31, YPOKCHH] IEUIHKH, BAXKKUX ITHTOKCUKAIISX TOIIO.

Po6oTa 9.17. BusiBjieHHsI ’)KOBUHMX IIrMeHTiB (mpoda I'mestina)

IHpunyun: JKOBUHI TITMEHTH 3/aTHI OKHCHIOBAaTUCh KOHIICHTPOBAHOIO
HITPaTHOIO KHCIOTOI 3 YTBOPEHHSM 3a0apBJICHUX Y Pi3HI KOJHOPH TMPOAYKTIB
OKHCHEHHS: OlmiBepAuHy (3eleHuid Komip), OutimiaHiny (CUHIA KOIIp), XOJEIEeTUHY
(’KOBYHHI1 KOJIIP) TOILIO.

Po0oTa 9.17.1.. IIpo6a B npodipui.

Xio pooomu. B npoOipky HaIMBarOTh 1-2 MJI KOHIIEHTPOBAHOI HITpaTHOI
kucnoTu. [lo cTiHmi o0epekHO HAIIAPOBYIOTH PIBHUNA 00°€M ceyl. 3a HasIBHOCTI
JKOBYHUX IIITMEHTIB Ha MEXI pIaUH 3’ SBISIOTHCS KOJBOPOBI KinbIll. HasBHICTBH
3€JICHOr0, (h10JIETOBOTO, YEPBOHOTO 1 >KOBTOTO KUIEIb Y BKa3aHI IOCIIJOBHOCTI
BI/IMOBIJIA€ PI3HUM CTYICHSIM OKUCHEHHS MITMEHTY.

PoGora 9.17.2. IIpoda Ha ¢iibTpyBasibHOMY namnepi (mpoda Pozendaxa)

Xio pobonmu. 2 M cedi Kuibka pa3iB (UIBTPYIOTh. 3a HAasABHOCTI >KOBYHHUX
MICTMEHTIB Yy Cedl BOHU YacCTKOBO 3aTpUMYIOThCA Ha (GuibTpi. B 1ieHTpi dinbTpa,
PO3TOPHYTOTO0 Ha MPEAMETHOMY CKJIl M 3JerKa MiJCyNIEHOT0, CKISHOK MaTHYKOI0
HAHOCSITh KPAIUTI0 KOHIIEHTPOBAHOI HITPATHOI KUCIOTH. 3’ SBISIOTHCS XapaKTepHi
KOJIbOPOBI KUIbIS, 3€JIEHE KUIbLIE PO3TAILIOBAHO 330BHI.

Kninixo-oiacnocmuune 3HauenH:

’KoBuHi mirMmeHTH — OULTIPYOIH, OUTIBEPAUH 1 ypOOLTiH (ME3001TIHOreH) —
3'SIBISIFOTBCA y cedl jumie npu marojorii. [losiBa Ounipy0iHy (mpsMoro) y cedi Mae
Ha3By OuTipyOiHypii. bumipyOiHypito crocTepiraloTh MPU YPaKEHHSIX MEYiHKH 1
JKOBYOBHMBITHUX NUIAXiB. Take SBUIE HaW4acCTIlie CHOCTEPIraloTh MpH
napeHxiMaTo3Hii (XxBopoba boTkiHa) Ta MeXaHIYHIM >KOBTSHMUII, i BOHA € 03HAKOIO
BOXKOTO OPTraHIYHOTO YPAKCHHSI MAPEHXIMHU TMEYiHKH (TenaTuT, [HUPO03), TMpHU
reMOJIITUYHUX  CTaHaX Ta 3aXBOPIOBAHHSAX  KUIIOK  (€HTEPHUT, KHIIKOBA
HEMPOXIIHICTh, CXUIIBHICTB JI0 3aKPEITiB).

Ceua 3a HasIBHOCTI BKa3aHUX >KOBYHHUX IMIrMEHTIB Ha0yBa€ TEMHOI'O KOJIbOPY
(KonbOpy MHBA).
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OCHOBHI BIOXIMIYHI ITIOKA3ZHUKH OPT'AHI3MY JIIOIMHU

06'ekT BMicT peuyoBUHU
[loka3HUKU |IJOCJimkxeHb
Cucrema Ci TpanouuiHa cucTeMa
1 2 3 4
1.KpoB — HeOpraHiuHi pevoBMHMU
BonHeBUM * Kpos 7,36-7,42 7,26-7,36
MOKa3HUK
depyM [lnaszMa 12-32 MkMOJBL /3 65-175 Mxr/100
Kanin 3,4-5,3 MMmoJb/n 13,6-20,8
Kasnbiinm CupoBatrka |2,3-2,75 MMmoJb /1 9-11 Mr/100 mMx
Maruin 0,7-1,7 mMoOmnb/n 1,7-2,8 mMr/100mMn
KynpyM 11- 24,4 MmMonb/n 30-150 mxr/100Ma
HaTpin [lnaszMa 130-157 mMoJb/m 300-360 m1/100Mi
docoop 1-2 mMmoJb /1 3-6 Mr/100 mn
HeOopI'aHluHUM
Xopunu 86-103 mMmMoOJIL /I 580-600 mr/100Mn
XJjop 97-108 mMMoOJIL /M 340-380 m1/IO0OMII
2.KpoB — 6inkm

Bismok Kpos 200 o/m 20 r/100mn
Bijok CupoBaTka |65-85 r/x 6-8 /100 mMn
3arajibHUM
Anb6yMiHU 35-50 r/n 4-5 /100 wmMn
TJ100yIiHNK 23-35 n/m 2-3 /100 Mn
®ib6puHOTEH [InasMa 2-4 1v/n 0,2-0,4 /100 mMx
B1nxoruit 1,5-2,3 /"
alE0yM1iHOBO—
ryoBysiiHoBMM |CupoBaTKa
koedpiuieHm
A/T)
IMyHOTUIOBY 1 |IInasMa 50-112,5 MKMOJIbL/J 800-1800 mMr/100 wmi
HUu G
IMyHOTUIOOYI1 |[InasMa 0,62-2,5 MKMOJb/J 60-250 Mr/100 wmi
Hu M
IMyHOTJIOOYII1 5,62-28,12 90-450 Mr/100 wmi
HU A
IMyHOTUIOBYJII1 0,30-30 MxMOJB/J 0,006-0,6 Mr/100 mMn
HU E
T'emoryio6iH Kposr

Y uosyoBik. [132-164 r/n 13-16 /100 mn

y X1HOK 115-145 r/n 12-14 /100 mMx
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AJjlaH1H- CupoBaTka |28-190 HMonb/c/n 0,1-0,68
aMiHOTpPaHC— MKMOJIb /TonuHa /i
bepaza
(AJIAT)
AcnapraT- - .- 28-125 uMomb/c/a 0,1-0,45
amMiHOTpPaHCohe MKMOJIb / TonuHa / 71
paza (ACT)
dochaTasza 67-167 HMoONBL/C/n 4-10
K1cIa MKMOJIb /XB./J
docparasa 278-830 mHMomb/C/M 0,5-1,3
JIYXHa MKMOJIb /TonmuHa/Mi
XoyiHecTepas 45-95 mxMonb /c/a 160-340
a MKMOJIL /TonuHa /M
3.KpoB — HeOinkOB1i aSOTOBMiCH1I peYOBMHM
3anIIKOBUM Kpos 14,3-28,5 20-40 Mr/100 Mt
asoT MMOJIb / JI
Amiak - 20— 30-80 Mxr/100 min
50MKMOJIL / J1

KpeaTun Cupomat|0,076-0,804 [0,2-1 Mr/100 mn

Ka MMOJIb / JI
KpeaTuuiu - .- 0,044- 0,5-1,5 Mr/100 mxn

0, 132MmMoue /01

CeuoBHMHA - 2,5-8,3 15-50 Mr/100 mim
CeuoBa .- 0,24-0,5 4,4-8,5 Mr/100 Mn
KUCJioTa MMOJIb / JI
Binipy6iH - .- 8, 5- 0,5-1,2 Mr/100 mMn
3araJjibHumM 20, BbMKMOIIB / J1
Binmipy6in - .- 2,05-5,1 0,12-0,3 Mr/100 mi
P AMuU MKMOJIB / JI

(3B 'gz3aHuMm)

Binipy6in - .- 6,5-15,4 0,38-0,9 Mr/100 wmi
HEeIp aMmMit MKMOJIB / JT

4 .KpoB - ByIJieBOOM Ta 1x MeTabojuiTwn
T'noko3a Cupo- 3,3-5,5 55-100 Mr/100 mMx
(MJIOKO300KCHU |[BaTKa MMOJIb / JI
Ias3HUM
METOIOM)
T'oko3a 3-6,1 60-110 Mr/100 mi
(opTo- MMOJIb / JI
TOJIY 1 OMHOBUM
METOJOM)
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"lykop"— 4,4-6,6 80-120 mMr/100 mn
3arajbpHa MMOJIb /J1 abo
KiJpkicTh 0,8-1,2 n/m
B1IHOBJIIOOUMX
PEeUYOBUH VY
nepepaxyHKy
Ha TJIOKO3Y
(MeTOImOM
XaremopHa-
IeHceHa)
JlakTam 0,5-
2, O0MMOnB /71
NipyBaT 0, 1MMoOJIB /71
5.KpoB - ninimm Ta ix MeTabomuiTn
Jininom Kpos 3,5n/m 350-800 M1 /100M1
XoJjiecTepon - .- 3,9-6,5 150-250 Mr/100Mx
3arajibHUM MMOJIB / JI
XoJsiecTepost - 2/3 Bin
ebipHO- 3arajibHOTO
3B’ a3aHUM
Tpurninepn- == 0,5-1,3 350 Mr/100 mn
o MMOJIb / JI
KeToHOB1 - .- 0,034-0,43 0,5-1,5 Mr/100 mMn
Tija MMOJIB / JI
o- [InaszmMa 1,25-6,5
JinonpoTrel- r/m
Hu (JITIBIL)
B- - 3-4,5n/n
Jinonporel-
Hu (JITIHI)
Mpe-PB- - 0,8-1,5r/n
Jinonporei-
Hu (JIIIJOHII)
6.KpoB - BiTamMinm
BiT.A CUPOBATK 0,5-2 80-120 Mr/100 wmn
a MKMOJIb / JI
Bir.C - 30-90 0,5-1,5 Mr/100 mn
MKMOJIb / J1
7.KpoB - ropMoHM
T'opMOH pocTa| cupoBaT 46-465
Ka IMOJIL / J1
AnpeHaJiiH njasMa no 0,55
HMOJIb / J1
AJIEOOCTEPOH | IjasMa 56- 250
IMOJIL / J1
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KopTuszomn cuporar | 0,14-0,55
Ka MKMOJIb / JI
IHCyJiH CUpOBAaT 29-181
Ka IMOJIb / J1
XopioHiuHuMt | cuposatT | U <9MO/x
TOHAIOTPON1H Ka X >10MO/x
TecTocTepoH | cuporar | 0,35-1,5
BlybHMUI Ka HMOJIb / J1
KanmpuiToHiH | cupoBaT < 29,2
Ka IMOJIb / J1
TUPOKCUH CUpOBAaT 65-156
Ka HMOJIb / J1
8.Ceua (moboBuit 06 em 1,2-1,5 n)
Cyxum 47-65 1/mo6 |47-65 1/mob
3aJIUIIOK
BimHocHa 1,016-1,022
TyCTUHA
Kajsin 30 30 MekB/J
MMOJIb / OBy
HaTpin 130 130 mMexB/n
MMOJIL / o0y
XJjiop 150-260 5-11 r/noby
MMOJIL / o0y
YpobimiHoren 0-4,23
MKMOJIb / OBy
A-AmiHONIEBY - 11,4-57,2

MKMOJIb / D00y

JiHoBa

KUCJIOTa

Konponopdi- <345

PUHMA HMOJIb / DOBY

YponopdipmH <60
HMOJIb /OBy

CeuoBa 1,2-7,1 0,3-1,2 r/pmoby

KUCJIOTa MMOJIb / moBy

CedoBMHA 330-580 20-35 r/moby
MMOJIB / D06

KpeaTuHiu 4,4-17,6 0,5-2 n/moby
MMOJIB / o0y

KeToHOB1 344,3-860,8|20-50 Mr/moby

Tija MMOJIB / moBy

17- 22,88-81,12|6,6-23,4 Mmr/moby

KeTocTepolinu MKMOJIb / 00

Yy YOJIOB1KiB

Yy XiHOK

22,19-68,09
MKMOJIb / oB®
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AIBIOCTEPOH 5,5-72
HMOJIL / OBy
KopTuszon 0,55-2,76
MKMOJIb / D00y
AnpeHaJiiH < 55
HMOJIb / moBy
HopanpernaJsin <591
HMOJIb / IoBYy
AMijlasza 44 umr/c/n 16-64 0OI
IHIVKAaH 0,047-0,056|0,010-0,013 r/moby
MMOJIL / o6
9.llnyuxkoBUit Cik
3arajybHa 40-60 MMOJIB/J 40-60 TuT.OXH.
KMCJIOTHI1CTD
BijsibHa 20-40 MMOIB/JI 20-40 TuT.om.
HCI
3B’ 93aHa 10-15 MmMmomb/a 15-20 Tur.ono.
HCI
pH 1,5-2 1,5-2
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3MicT

Ilepeomosa
3azanvui gioomocmi

Texuixa 6e3nexu
Cnucok HaguanvHoi 1imepamypu

Memoou 6ioximiunux 0ocniodxiceHs
Po30in I Ximin aminoxucnom ma npocmux 6inkie
Po3zoin Il. ®epmenmu . Koghepmenmu. Bimaminu

Po30in l11. Bionoziune oxkucienus

CropiHku

3

3-4

6-12
13-25
26-38

39-47

Memabonizm Kcenodiomukie ma MiKpocomanvHe

OKUCHEHHA
Po3oin 1V. O6min aminokucnom ma npocmux 6inkie

Po3zoin V. Cknaoni éinku. Hykneinoegi kuciomu.
Emanu nepeoaui zenemuunoi ingpopmauii

Po30in VI. Ximia ma oémin gy2neeodie
Po3zoin VII. Ximia ma 06min ninioie

Po3zoin VIII. F'opmonu ma inwi cuznanvni Moexyu.
bioximia kpoei Imynoximin

Po3oin IX. @yukyionanvna 6ioximia deakux mkKaHun ma
opzanie

OcHo6HI DioXIMIUHI NOKA3HUKU OP2AHIZMY TIOOUHU
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