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BBEJAEHHUE

JlanHOe y4eOHO-TIPaKTHUECKOE MOocoOre CONEPKUT MH(POPMALIUIO MO Kaxa0h
TEME B COOTBETCTBHU C MPOTrPaMMOM MO Kypcy OMOJIOrMYECKON XUMHUH, YKA3bIBAET
aKTyaJlbHOCTh W NPAKTUYECKOE 3HAYEHUE M3Yy4aeMoro Marepuasna; 3HAKOMHT
CTYJACHTOB C TAaKUMHU MPUKIAJHBIMH AaclleKTaMUd MOJIEKYJSIPHOH OHOJIOTHH, Kak
CTpO€HHE W (PYHKIMM OHOJOTMYECKMX MeMOpaH, (opMaMH HUX MOJECIUPOBAHMS,
HampuMep, JUINOCOMAMHM U APYTMMHU COBPEMEHHBIMU JIEKApPCTBEHHBIMM (hopmMamu,
oOnanaromuMu aapecHo noctaBkoi. Hanbosnee akTyanbHBIM B HACTOSIIEE BpEMs
U1 CTYJIEHTOB (hapmaneBTUUECKOro (hakynbTeTa SIBISETCS PACCMOTPEHHE HOBOTO
paszznena — «(papmaneBTHUecKast OnoxuMus». JlaHHBIN pa3aen JaeT mpeacTaBieHue 0o
OCHOBHBIX 3aKOHOMEpPHOCTSIX MeTaboau3Ma OHOTeHHBIX U OuOTpaHcpopMaluu
CUHTETUYECKUX JIEKAPCTBEHHBIX BEHIECTB (KCEHOOMOTHKOB), 3HAKOMUT CTYIEHTOB C
METO/JaMH BBISBJICHHS MPOAYKTOB KOHBIOTALIUUA U JIEKAPCTBEHHBIM MOHUTOPUHIOM.
Pa3nen 3H3UMONOrMM HM3J0KEH C YKa3aHUEM OCHOBHBIX HaIlpaBJiCHUI NMPUMEHEHUS
dbepmeHToB B MeauuuHe U (¢apmanuu. llpuBenaeHsl nmpuUMEpBl  METOJIOB
(bepMEHTAaTUBHOIO aHajdu3a OWOJIOTMYECKUX CYOCTpPaTOB, YKa3aHbl IPEHMYLIECTBA
MMMOOWJIM30BaHHBIX (epMeHTOB. B mocoOum Takxke H3JI0KEHbl COBPEMEHHBIE
uMMyHO(pepMeHTHbIe MeToansl aHanu3a (MUDA), nambonee pacrnpocTpaHEHHbIE U
UCIIOJIB3YyEMBIE JUISI ONIPENEIICHUS IIMPOKOIO CIIEKTPa KaK HU3KOMOJIEKYJIIPHBIX, TaK
U BBICOKOMOJIEKYJISIDHBIX COEIMHEHMM — aHTUTEN, NENTUIHBIX W CTEPOMIHBIX
TOPMOHOB, (apMaKOJOTUYECKUX IMpenapaToB, BHUPYCHBIX M OaKTepUaIbHBIX
AHTUTCHOB, MECTHIMAOB M T.0. B [1aHHOM HW3MaHWM TPHUBEACHBI PUMEPHI
npaktrueckoro npumeHeHus JIHK-texHosormi, Takux Kak Te€HHas WHXXEHEpUs,
JeXallluX B OCHOBE pa3padOTOK HOBBIX JIGKAPCTBEHHBIX IMpEenapaTroB B
(apManeBTUYECKON MPOMBILUIEHHOCTH; NoJuMepasHas 1enHas peakuus (I1L[P) kax
Ba)KHEUIIIEE JOCTUKECHHUE B TUATHOCTUYECKOM MTPAKTHUKE.

MHorue paszaensl y4eOHOro mocoOus BKJIIOYAIOT HOBYH HHQOpMAIUIO,
JOTIOJIHSIIOLIYIO MaTepHall, U3JI0’)KEHHBINA B yUeOHUKAX MO0 OMOJIOTUYECKON XUMUH.
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CIIUCOK COKPAIIIEHU

AnAT — aJlTaHMHAaMHUHOTpaHchepasa
AcAT — acapTatraMHHOTpaHcepasa
I'AMK — Y-aMHHOMACJIIHas KUCIIOTa
I'TT — IJIFOKO30TOJIEPAHTHBIN TECT
24-IHOI' — 2,4-nunutpodeHIIITHIpa3uH
HA — UHJEKC aTEPOTE€HHOCTHU
NDA — UIMMYHO(EPMEHTHBIN aHaTH3
KK — KpeaTUHKHHA3a
JIAT — JIAKTATAErMIporeHasa
JITIBII — JIMIIONPOTENHBI BBICOKOU INIOTHOCTH
JITTHIT — JIMNONPOTEUHBI HU3KOW INIOTHOCTH
JITIOHII — JIUIONPOTEUHBI OYEHb HU3KOU INIOTHOCTH
MJIA — MaJIOHOBBIN JHAJIbICTHUI
HAJI — OKHCJICHHbII HUKOTUHAMHUIaICHUHUHYKIICOTH]]
Hb — TeMOTJIO0NH
oo/ — opTO(eHUICHIUAMUH
ITACK — IMapaaMUHOCAIUIIMIIOBAS KUCIIOTa
I10J1 — NIEPEKUCHOE OKUCIICHUE JIUIIN]IOB
1o — nupuokcanbdocdar
[P — [OJIMMEpa3Has LenHas peakiuus
Co — CEKTPOPOTOMETP
TAI' — TPUALMJITIIMLEPOJIBI
TBK — THOOApOUTYpOBast KUCIOTA
TMb — TeTpaMeTUIIOEH3UANH
TIID — TuamMmuHnupodocdar
TTIT — TECT TOJIEPAHTHOCTH K TJIFOKO3€
DAL — OKHCJICHHBIN (PIaBUHAICHUHINHYKICOTHI
OMH — OKUCJICHHBIN (DITABUHMOHOHYKJICOTHU/T
OOK — (OTORIEKTPOKOIOPUMETP
XC — XOJIECTEPOIT
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PA3JIEJ 1. CTPOEHUE, CBOMCTBA U ®YHKIIUA BEJIKOB

TEMA 1.1. CTPOEHUE U KITACCUDPUKAIIUA AMUHOKHUCJIOT

AKmyarnbHocmb
benku — BaXHEWIINI IIJIACTUYECKUH MaTepHall KJIETOK KMBOIO OPraHHU3Ma, IO
CTPYKTYpPE SBISIOTCS CIIOKHBIMH ITOJIMMEPHBIMU COCIMHEHMSMH, COCTOSLIMMHU U3
IIPOCTBIX, HU3KOMOJIEKYJISIPHBIX BEIIECTB-MOHOMEPOB, POJIb KOTOPBIX BBIIOIHSIOT
aMUHOKHCIIOTHI. IMEHHO OCOOEHHOCTSMU aMHHOKHCIOTHOTO COCTaBa OOYCIIOBJIEHO
OTPOMHOE pa3zHOOOpa3ue cocTaBa, CTPYKTYphl. 3HaHUE CTPYKTYPHOW OpraHU3alvu U
CBOMCTB  OENKOBBIX MOJEKYJ HEOOXOOUMO Ui [OHMMAaHUS  OCHOBHBIX
cnequpuuecknx  (QyHKIUN  (KaTaJUTUYECKOH, PpEryJsaTOpPHOW, pELEenTOpPHOM,
TPAHCIIOPTHOM M T.1.), Ojarogapsi KOTOpbIM O€JKaM MPUHAUICKUT PELIAromiast poib
BO BCEX MPOLECCAX KUZHEAEATEIBHOCTH.
Lenb
[IpnoOpeTeHne MNpaKTUYECKUX HABBIKOB IO TPOBEJIECHUIO KayeCTBEHHBIX
LBETHBIX peakuuii (OMypeTOBOW, KCAaHTONPOTEMHOBOM, HUHTUAPHUHOBOM, PEAKIIMH
®oJ151) BBIsIBJICHUS O€IKa 1 aMUHOKHCIIOT.

TEOPETUYECKAAS YACTb

[loHsITUST ~ «AMUHOKHCIIOTa»,  «HEOTHI»,  «IOJUNENTUI»,  «OeIoK».
buonoruueckue ¢pyHkuu OEIKOB B OpraHu3Me, C yKazaHueM npumepoB. OCHOBHbBIE
(U3UKO-XMMHUYECKHE CBOMCTBA  aMUHOKHUCIIOT: TIOJISIpDHBIE U HETMOJISIPHBIC
AMUHOKHUCIIOTHI, TUAPOo)OOHBIE U TuUApoUIbHbIE, aM(OTEPHOCTh, 3HAYCHUE
(YHKIMOHATIBHBIX TPYNI aMHHOKHCIOT, OINpPEAENsSIomuX (U3NKO-XUMHUECKHE
cBoiicTBa. Kinaccudukauuyu aMHMHOKHUCIOT MO OMOJOTMYECKOH POJIU, XMMHUYECKOMY
CTPOEHHUIO pajuKaa, pacTBOPUMOCTH pajuKkaia B BoAe. XHUMHYECKOE CTPOCHHE
20 MpOTEeMHOTEHHBIX aMHUHOKUCIOT. OO0pa3oBaHME MENTHUIHOW CBS3HW, JEKaIIeH B
OCHOBE IMOCTPOEHHUsI NENTUAOB W TNEPBUYHOM CTPYKTYpbl OEIKOBOW MOJIEKYJIBI.
[TocTpoenune nenTua0B. AMUHOKHUCIOTHI — JIEKapCTBEHHBIE MPENapaThl.
Bonpockl 0nsi caMOKOHmMporis
Kaxkue oprannyeckue coeIMHEHHS Ha3bIBAIOT MENTUIAMU?
Kakue oprannueckie coeIMHEHNS HAa3bIBAIOT MOJUNENTHIAMU?
Kakue oprannueckue coeIMHEHNs HAa3bIBAIOT OenKkaMu?
Yem 00ycroBiIeHO pasHOOOpas3ue OeTKOB B OpraHu3me?
Knaccudukaiys aMUHOKCHIIOT 0 XUMUYECKOMY CTPOEHUIO PAIUKAJIOB.
Yem 00yciioBI€HO pazHOOOpa3ue HPU3NKO-XUMHUUYECKUX CBOMCTB aMUHOKH CIIOT?
AMMHOKHCIIOTBI, XapaKTEPU3YIOMIHECs HanOObIIeH THIPOPOOHOCTHIO.
AMMHOKHCIIOTBI, XapaKTepU3yIOIIHecss HauooIbIIeH THAPOPUIBHOCTHIO.
Haszeare  amumHOkucnotsl, wumeromme npu pH 7,0  momonHUTENBHBIN
OTPULATENILHBIN 3apsii.

CoNook~wWNE

8

https://www.twirpx.org & http://chemistry-chemists.com



10. HasBatp amuHOKHCIOTHI, uMeromue 1npu pH 7,0  gomomHUTENBHBIN
IIOJIOKUTEINIBHBIN 3apsi.

11. Ilpumepsl aMHHOKHUCIIOT, HCIOJIB3YEMbIX B KadecTBE JIEKaQpCTBEHHBIX
[IpenapaToB.

lMPAKTUYECKAA YACTD
JlaGoparopHnasi paGora
LiBeTHbIE peakuuu HA 0eJIKU U AMUHOKHUCJIOTHI
Peakmusbi
1) 1 % pactBop simaHOTO Oenka, 2) 0,5 % pacTBop HUHTHIpPUHA, 3) 30 % NaOH,
4) 10 % NaOH, 5) 0,5 % pactBop HuHTHApuHa, 6) KoHI. H2SO4, 7) 1% pactBOp
CuSQy, 8) 5 % pacteop Pb(CH3COOQO),, 9) xoni. HNOs.
Mamepuan uccrnedosaHusi
1% BoaHBIA pacTBOp SUYHOrOo O€nKa, COAEp)KAUIEro IMOJHBIA Habop
AMUHOKHUCIIOT.
lposedeHue aHasnu3a
B nponymepoBaHHbIe TPOOUPKHU HATUBAIOT 10 5 Kamesb pacTBopa Oenka.
PykoBOACTBYSICh  yKa3aHUSMHM, BBIIOJHSIOT I[BETHBIE pEAKIMH, HAOIIOMA0T
PE3yNbTAThl U 3aMKUCHIBAIOT BHIBOJIBI.
BUYPETOBAS PEAKIIUA
VYHuBepcanpHasi peakius Ha OOHapy)KE€HUE MENTUIHOW CBS3M B Oenkax Hu
nentuaax. buyperoByro peakunMio Aar0T BEIIECTBA, COAEpPIKAlIME HE MEHEE [BYX
MENTUIHBIX TPYIITUPOBOK.
lNpunHyun
[lenTuanas rpynma oopasyeT B mENT04HOM cpee ¢ nonaMu Cu?’ KOMIUIEKCHOE
COEIMHEHHE (PUOJIETOBOTrO 1[BETA C KPACHBIM WJIM CHHUM OTTEHKOM B 3aBUCHMOCTH OT
yycia TEeNTUAHBIX CBA3ed. VHTEHCHBHOCTh OKpAalllMBaHUS MPOMOPIMOHAIIbHA
KOJIMYECTBY METTHIHBIX TPYIIIL.
[lposedeHue aHarnusa
B npobupky ¢ pactBopom Oenka BHocat 3 karn 10 % NaOH u 1 kammo 1 %
pactBopa CuSOa.
HuHrugPuHOBAS PEAKIIUA
VYHuBepcanbHas peakius Il OOHApYXEHHs  JIOOBIX  OL-aMHUHOTPYIIT,
coJiepKaluXxcs B aMMHOKHUCIIOTaX, MENTUIaX, OeIKax.

lpuHyun
HpI/I Harp€BaHMn aMHWHOKHCJIIOT C HUHTMAPHUHOM IHPOUCXOOAT OKHCIHUTCIIBHOC
AC3aMHUHHUPOBAHUC Ol-aMUHOTPYIIII u BOCCTAHOBJICHHUC HUHTHAPHWHA.

BoccraHOBIEHHBI HUHTHAPHWH pearupyer ¢ aMMHAKOM M APYrod MOJEKYJIOW
OKHCJICHHOTO HUHTHIPWHA C O0Opa30oBaHMEM OKPAIIEHHOTO TPOIYyKTa CHHE-
(uaseToBOro 1BETA.
[posedeHue aHanusa
PactBop Oenka cmemmBairor ¢ 5 kamwisimu 0,5 % pacTtBopa HHMHTUIpHUHA.
[TpoOupKky HarpeBarOT U KUMATAT J0 MOSIBJICHUS CUHE-(UOJIETOBOTO OKpaIllBaHUSI.
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KCAHTONIPOTEUHOBAS PEAKIIUA
Peaknuss Ha apoMaruyeckue aMHHOKHUCIOTHI ((peHWIanaHuH, TUPO3HH,
Tpuntodan).
lpuHyun
ApomaTrueckoe KOJbI0 IPU B3aUMOJICHCTBUU ¢ KOHIEHTPUPOBAHHON a30THOU
KHUCIIOTON 00pasyeT AMHUTPOCOEAMHEHHE JKENTOTO 1[BETA.
[posedeHue aHanusa
K pactBopy 6enka m100aBisrOT 2 Karwid KOHIICHTPUPOBAHHOW a30THOW KHUCIIOTHI
U OCTOPOKHO HarpeBaroT. HaOmiomaroT 3a MOSBICHHEM >KEITOTO OKpAIIWBaHMS,
nepexozgsauiero npu nodasnennn 30 % NaOH B opaHxeBoe OKpalIMBaHUE.
PEAKIIHA DOJIA
lNpuHyun
Cepocopepsxkaiirie aMUHOKUCIOTHI MPU B3aUMOACHCTBUM C TJIFOMOMTOM CBHUHIIA
Pb(CH3COO), naroT yepHbIi WK OyphIii 0ca0K cylib(huIa CBUHIIA.
[lposedeHue aHarnusa
K 5 xamnsMm ruaponuzata a00aBisitoT 1 Kariio pacTBOpa YKCYCHO-KHCIIOTO
CBUHIIA M HarpeBaroT 10 KumeHus. OTMeyaroT MOsIBICHHE Oyporo Wjd YEpHOTO
ocajka.
[pakmu4yeckoe 3HadyeHue UysemHbix peakuuu
[IBeTHBIC peakiyu, SIBJISSACH KAYECTBEHHBIMU YHUBEpCAJIbHBIMU (OWMypeTOBasd,
HUHTUAPUHOBag WU J1p.) U cneuupuueckumu (peakuus Pons, U Ap.) METOJaMU
OTPENICNICHUS], TO3BOJISIIOT OOHAPYXKUTh OEJIOK U €ro CTPYKTYPHBIE KOMITOHEHTHI
AMUHOKHUCJIOTHl HE TOJBKO JUIsi W3YYEHHUS COCTaBa W YCTAHOBJEHHUS OEIKOBOM
NPUPOJBl BEIIECTBA, HO TaKXe WCIOJb30BaHUSI M B OCHOBE METOJOB HX
KOJINYECTBEHHOTO OMPEICIICHHUS.
OgbopmneHue pabomel
PesynbraTtel  opopMmisitoT B BHJE TAaONMUIBI, YKa3blBas  XapaKTEpHOE
OKpallliBaHME, a TAK)KE YKa3bIBasl COJIepKAIIEecs] BEIIECTBO B K0 Mmpooe.

Peaknun

Ne KcanTonpore- O0bexT
Hunruapunosas UHOBAST Doust buyperoBas

TEMA 1.2. CTPOEHUE U ®U3UKO-XUMHUYECKHE CBOMCTBA
BEJIKOB

AKkmyaribHocmeb
NuauBnnyanbHbie OCNKH pa3auyaroTcs Mo (U3MKO-XHUMHYECKHM CBOMCTBAM
(bopme Mmomekya, MOJIGKYJSIPHOM Macce, CyMMapHOMY 3apsiay, CTEleHU
YCTOMYMBOCTA K BO3JCHCTBUIO PA3JIMUHBIX JCHATYPUPYIOIIMX AareHToB W Jp.).
Benuunna 3apsiia 6e1koB — 0JuH U3 (haKkTOPOB, YBEIUUUBAIOIIUX UX PACTBOPUMOCTD.
[Ipu nortepe 3apsiia B H303JEKTPUUYECKON TOUYKE OEIKM Jerye arperupyror u
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BBITIAZIAIOT B OCAI0K. DTO OCOOEHHO XapaKTEpHO ISl ICHATYPUPOBAHHBIX OEIKOB, Y
KOTOPBIX Ha MMOBEPXHOCTHU MOSBISAIOTCS TUAPOHOOHBIE parKaibl AMUHOKHUCIIOT.

Baxxnoe mecTto B OMOXMMHUYECKHMX MCCIECIOBAHUAX 3aHMMAET BbIICIICHUE
UHAUBUIYAJbHBIX O€JIKOB U3 OpraHoB M TkaHed. HekoTopble ouuIeHHBIC
UHAMBUyaJbHbIE OCJIKM UCIOJIb3YIOT B MEIUIIMHE KaK JIEKapCTBEHHbBIE MpenapaThl,
HampyuMep TOPMOH WHCYJIUH TPUMEHSAIOT MJis JICYEHHs caxapHoro auabera, a
NUIIeBapUTENIbHbIE (DEPMEHTHI TOJKETYIOYHOM Kejle3bl Ha3HayaloT MpU HAPYIICHUH
ee QYHKIIUN B KQ4€CTBE 3aMECTUTEILHOU TepaIuu.

Brinenenne OenkoB M3 PAcTBOPOB NPH PA3TUYHBIX CIIOCO0AX OCAKICHUS
WCHOJIB3YIOT B MEJIUIIMHE U1 JUArHOCTUYECKUX mener. Kpome Toro, ouniieHHbIe
(dbepMEeHThl YacTO TPUMEHSIOT B OHMOXMMHYECKHX MCCIICIOBAHUSIX B KadeCTBE
XUMUYCCKUX PEAKTUBOB JIJIS ONIPEICTICHUS BEIIECTB B OMOJIOTMUECKUX KUIKOCTSX.

Lenb
O3HaKOMJIEHHE C METOJIOM BBIJICIICHUS OCJIKOB B OMOJIOTHYECKOM MaTepHale.

TEOPETUYECKAA HYACTb

CrpoeHre O€nKOBOM MOJIEKYJIbl: MEpPBHYHAs, BTOPUYHAS, TPETUYHAS H
YeTBEPTUYHAs ~ CTPYKTypbl. Tumbl  koHpopmaumii.  XUMHUYECKHE  CBS3H,
(dbopmupyIolMe pa3IuvHbIE YPOBHU CTPYKTYpbl Oejika. UeTBEpTHUHBIE CTPYKTYPBIL:
KOMILJIEMEHTAPHOCTh IPOTOMEPOB, CamMocOOpKa HAJIMOJEKYJIAPHBIX CTPYKTYD,
KOONIEpPATHUBHBIE W3MEHEHUs KOH(popManuu npoToMepoB. [oOyisapHblE U
¢ubpumiapuble Oenku. Dusnko-xuMUUecKkue cBoWcTBa OeskoB. MouekynsipHas
Mmacca, pazMepsl U (opMa, pacCTBOPUMOCTb, MOHU3ALUA, ruaparanus. JlabuapHOCTD
MIPOCTPAHCTBEHHOM CTPYKTYpbl OENKOB U MX JAeHarypauus. DakTopsl, BbI3bIBAIOIINE
J€HATYpaLIO U BBICAIMBAHUE, UX NTPAKTUYECKOE MPUMEHEHHE. MeToabl BBIICICHHUS
VMHAUBUAYAIbHBIX OEJIKOB: HM30MpaTebHOE OCAXKIEHUE COJSIMM U OpPraHMYECKUMU
PacTBOPUTEISIMH, refib-(pribTpanus, anekTpodopes, MOHOOOMEHHAas
xpomarorpadus.

Boripock! 0nsi caMOKOHMPOIis

Yro Ha3bIBAIOT KOHGOpMaLel Oenka, 4emM OHa onpenensercs?

Uem 00ycoBI€H MHAUBUAYATbHBIA COCTAB AaMUHOKHUCIIOT B O€JIKE, METOJIbl €r0
HCCIEeI0BaHUs?

3. IlepBuunas cTpykTypa Oelika, CBsA3U ee (HhOpMUPYIOLIHE.

4. BropuuHas CTpyKTypa Oeinka, cBs3b €€ (OpMHPYIOasi, THUIBI BO3MOXKHBIX

N =

KoH(opMaIui.

5. Tpernunas crpykrypa Oenka, cBsi3u €€ (DOPMHPYIOIIYIO, THUIIBI BO3MOXKHBIX
KoH(popmaruii.

6. Kakomy ypoBHIO CTPYKTypHOH opraHu3anuu OejKa CBOWCTBEHHO IOHSTHE
«OJIUTOMEP»?

Kaxue 6enku Ha3bIBatOT MOHOMEPHBIMHU ?

Kaxkoii nporiecc Ha3pIBaeTCs ruipaTalueit?

Kak Has3piBaloTCs pacTBOpPhl BBICOKOMOJIEKYJISIPHBIX —BEILECTB, CBOMCTBA
OEJIKOBBIX PACTBOPOB?

© N
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10. Bnusuue pH cpeapl Ha cTaOUIBbHOCTH OENKOBBIX pacTBOPOB, MoHATUSA «DCy,
«3T».

11. Metoasl ocaxkaeHusi OEJIKOB U3 PacTBOPOB, UX NMPAKTUUECKOE NMPUMEHEHHE B
MEAULIHHE.

12. dapmakosioruueckas ITpynna JEKapCTBEHHBIX NPENapaToB, MEXaHU3M JEHCTBUS
KOTOPOW OCHOBaH Ha KOaryJsiiMu OeJKoB, BeAyllell Kk rubenu OakTepuanbHON
KJIETKU.

lMPAKTUYHECKAA HYACTb
JlaGoparopHnas paGora
HNccnenoBanue XuMH4YEeCKOl JeHATYpauuu 0€eJIKOB
JleHatypanus — 3TO METOJl OCaXJCHHsS OEJIKOB W3 pacTBOpa, B pPe3yJibTare
pa3pylieHusl CTPYKTypbl OETKOBOM MOJIEKYJbl (HauMHAs C HAWBBIIIETO YPOBHS:
YEeTBEPTUYHOM, TPETUYHON, BTOPUYHOM, NEPBUYHON) MPUBOAAIICE K IOTEPH
OMOJIOTHYECKON aKTHBHOCTH. JleHaTypupytontue (HakTOphl ICTATCS Ha: XUMHUYECKHEC
(KUCIIOTHI, TSDKENbIe MeTauibl), ¢u3udeckue (yIbTpa3BYK, BBICOKas W HHU3Kas
TeMIiepaTypa), OMoJorndeckue (MPOTCOTUTHICCKHE (PEPMEHTHI — TPHUIICHH, TICTICUH U
ap.).
Peakmussbl
1) 1% u 10 % CH3COOH, 2) aneron, 3) 10 % TXYV, 4) korn. HNO3, 5) 1%
CuSO0,, 6) xoui. HySO4, 7) 5 % Pb(CH3COO),, 8) tanuH, 9) cyiabhocaauiuioBas
kuciota, 10) 10 % NaOH.
Mamepuan uccrie0ogaHusi
1 % BOAHBIN PACTBOP AUYHOTO OesKa
lpuHyun
JleHaTypaiys CONpPOBOXAACTCS Ppa3pylIeHUEM HATHUBHOM CTPYKTYpbl Oelika,
noTepen rupoGUILHOCTH U YCTOWYUBOCTHIO UX B PACTBOPE, BCIEJCTBUE YEro OEJoK
BBITIAJIA€T B OCAJIOK.
lposedeHue aHanu3a
B psn nmpoHyMepoBaHHBIX MpoOMpPOK BHOcAT mo 5 kamenb 1 % pacTBopa
SUYHOTO Oelika M J00aBIISIIOT PEaKTHUBBI, MOJB3YSICh YKa3aHUAMH TaOJUIbl (CM.
Hke). HeoOpatumocTh ocaxkieHus: Oelika yCTaHABIMBAIOT J00ABJICHHEM K OCAAKY
10-20 xamens TMCTHUTUPOBAHHON BOJIBI.

=
© 4 =

eHATYPH- e
A 1011)1’56 2. | Acioansyemsbie |5 g MexaHusM E
py = PEeaAKTHBBI = B 0CO0EHHOCTH peaKnuu >
areHThbl Z =N 9
2

CoJy TSIKEJIBIX METAJLIIOB:

HMoupl MeTanjaoB CBS3BIBAIOTCS C
(GyHKITMOHATBEHBIMU rpynmnamMu
AMHHOKHCJIOT, B PE3yJbTaTe€ YEro
paspyuiaercsa  IpOCTPAHCTBECHHAs
CTPYKTypa Oenka

Menu cynbdar
CBuHIIA anieTaT

N
NN
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KOHl_IeHTpI/IpOBaHHBIG MHUHCPaAJIbHBIC KMCJIOTHI.

3 | A3zorHas 2

4 | Cepnas 2 |KHCIOTHl  BBI3BIBAIOT neruapa-
TalMilo  OEJKOB, HEUTPaIU3YIOT
3apsim =~ Oelika,  CBSI3BIBAsCh €
KaTUOHHBIMH TPYIITIAMH.

5 | A3orHas 10 [Mcue3noBeHne ocajaka Oenka IMpu

6 | Cepnas 10 |[moGaBneHuun  u30BITKA  CEpHOU

KHCIIOTBI  OOYCJIOBJIEHO Tiepe3a-
PSZIKON MOHHBIX TPYIIIL.

Oprann4eckue KUCIOTHI:

7 2 | OpraHnyeckne KUCIOTHI
Tpuxmnopykcyc- .
A HEUTpaNU3yIoT 3apsij Oenka,
pa3pyuiaoT BOJOPOJHBIE CBSI3H.
8 | Cynbdocanuuu- | 2
JoBast

Ankanounbl (1yOMIbHBIC BEIIECTBA):

9 | Tanun 2 | OOpa3yrTcs HepacTBOPUMBIE
coyieoOpa3HbIe COSTUHECHHUS C
OCHOBHBIMH aMHHOTPYIITIaMHU
OCHOBHBIX aMHUHOKHUCJIOT OeKa

OpraHn4eckue paCTBOPUTEIIN:

10 | Aueron 5 | Hapymarorcs ruapodoOHbIe
B3aUMOJICHCTBUS BHYTPHU
OEJIKOBOI MOJIEKYJIbI

OgbopmrneHue pabomel
OTMeyaroT MpUHIIUIT METOJ1a, PETUCTPUPYIOT Pe3yIbTaThl aHATN3a B TaOIHUIIE U
ACJIa0OT BBIBO. YKa3bpIBalOT HHTEHCUBHOCTD ACHATypalunu 110 O6paBOBaHI/I}O ocaaka.

IHIPAKTHYECKOE IPUMEHEHUE JIEHATYPUPYIOIIIHX ATEHTOB
B ME/IHIITUHE

Peaknuum XxuMuuyeckoW JAeHaTypalud B OHMOXMMHMYECKMX HCCIEI0BAHMSIX
UCIIONB3YIOT JUISl OCaXKJeHUsA Oenka B OHOJOTMYECKOM MaTepuane ¢ LEeJblo
JanbHeNIIero omnpeaeneHus B (QUIbTpaTe HUZKOMOJEKYISPHBIX BEHIECTB; IS
BBISIBIICHUS TIPUCYTCTBUSI O€JiKa B PA3IMYHBIX (DU3UOJOTUUECKUX JKHUJIKOCTIX H
KOJINYECTBEHHOTO aHAJIN3A.

B meaunmHe neHaTypupyromme areHThl 4acTO MCIHOIb3YIOT I CTEpUIIM3aluu
MEIULIMHCKUX WHCTPYMEHTOB M MarepHana, a TaKkKe B Kaue€CTBE AHTHCEITHKOB.
Hanpumep, B aBTOKJIaBax IIpU BBICOKOW TEMIEpPAType CTEPWIN3YIOT MEIMIIUHCKUE
MHCTPYMEHTBI U MATEPUAIIBI.
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®eHon U ero MNpou3BOAHBIE (KpE30J, PE30PLMH) OTHOCSAT K H3BECTHBIM
aHTUCENTUKAM apoMatuyeckoro psna. OOnagas BbICOKOM TuaApodOOHOCTHIO, OHU
3 PeKTUBHO JCHCTBYIOT Ha BereTaTuBHbIE (HOPMbI OaKTepuil W TPUOBI, BHI3BIBAS
JICHATYpaIrIoO UX OEJIKOB.

3HAUUTENHFHOE KOJIMYECTBO AHTHCENTHKOB IMPEACTABICHO COJSMHU TSHKEIbIX
MeTaioB. VX aHTUMUKpOOHOE JEHCTBHE CBA3aHO C TEM, YTO B3aUMOJCHCTBYS C
OellkaMu ~ MHKpPOOPTaHM3MOB, OHH OJOKUPYIOT uX SH-rpymnmbl, wu3MeHss
koH(popmaruto. M3-3a BRICOKOH TOKCHYHOCTH OOJBIIMHCTBO JICKAPCTB, COACPIKAITUX
COJIM TSDKEJBIX METAJUIOB, IPUMEHSIOT B KQU€CTBE MIOBEPXHOCTHBIX AHTHCETITHKOB.

TEMA 1.3. KTIACCU®OUKAIUA U ®YHKIIUU BEJIKOB B OPI'AHU3ME

AKmyarnbHoCmb
benku UrparoT pemaroniyro poiib B )KM3HEAEATEIbHOCTU OTIEIbHBIX KJIETOK U
BCEr0 MHOIOKJIETOYHOTO OpraHu3Ma, TaK KakK BBIINOJHAIOT pa3HOOOpa3HbIe
cnenuduueckue (pyHKUUU: TPAHCIOPT KUCIOPOJA U IPYIHX COCIUHEHUM, XpaHEeHUe
U Iepeady HacjieACTBEHHON mHpopMauuu U T.4. MHorooOpasue (QyHKIuN OEKOB
OTIpE/ENAETCS OCOOCHHOCTSMU HX MEPBUYHOM CTPYKTypbl U KOH(popmauuu,
YHUKQJIBHOCTBIO CTPOEHHUS AaKTUBHOTO IIEHTpa U CIOCOOHOCTBIO CBSA3BIBATH
cnenuduueckue aurasapl. OCOOEHHOCTH CTPOEHHUS ATHUX MAKpPOMOJIEKYT M HX
M3MEHEHUS JIeKAT B OCHOBE Pa3BUTHUS psAa NATOJOTMYECKHX IpolieccoB. M3yueHue
UX CTPYKTYphl HEOOXOAMMO [JIsi TOHMMAHUS POJIM B OpraHU3ME U XapakTepa
HApYIICHW TP HEKOTOPhIX 3a0oieBaHMsIX (CEpIOBUAHO-KIETOYHAS aHEMUS,
HACJIEJICTBEHHbIE HapylleHuss OHOcHMHTE3a OenkoB M Ap.). Peakuus OTKpbITHS
OEJIKOBOW M MPOCTETUYECKOM T'PYIII IMO3BOJIAET MOHATH COCTAB U CTPOCHHE CIOMKHBIX
OEJIKOB, a TAK)KE UCIOJIb30BATh ATU JAHHbBIE ISl KOJIMYECTBEHHOTO ONpPEICICHUSI.
Llenb
N3yuenue CTpyKTyphl CIOKHBIX O€IKOB ((pOoCPONPOTENHOB, TIUKOIPOTEHHOB),
MyTEM BbIICJICHUS UX CTPYKTYPHBIX KOMIIOHEHTOB KaUE€CTBEHHBIMU PEAKIIUSIMH.

TEOPETUYECKAA YACTb

Knaccudukanuu OenkoB: 1o  (opme  MosieKyasl  (TJIOOYJsipHBIE U
¢ubpwiIApHbBIE), MO XHUMHYECKOMY CTPOEHHIO (IIPOCTbIE M  CIOXKHBIE), TIO
ouosiornyeckuMm (QyHkiuaM. CTpoeHHe M CBONCTBA MPOCTHIX OEIKOB (THCTOHHBI,
anpOyMuHbI, TI00ynuHb1). CIOXHBIE OCNKW: HYKJICOMPOTEHUHBI, XPOMOIPOTEHHBI,
TJIMKOTIPOTEUHBI/ TIPOTEOTITNKAHBI, JUTIONTPOTEUHBI, dbochonpoTenHsl,
MeTaJyuIoNpoTenHbl.  [IpencraBieHne O  CTPYKType CIOXKHBIX — O€JKOB, WX
OMOJIOrMYECKOM 3HaYeHUH. XUMHUYECKOE CTPOCHUE MPOCTETUUECKUX TPYII CIOKHBIX
OCJIKOB: (pparMEHT CTPOEHUS MEPBUYHON CTPYKTYphl HyKiIenHOBBIX kuciaor PHK u
JHK, BTOpMYHOW, TPETUYHOW CTPYKTYpbl; TPUMEP MOHOCAXapUIOB U
OJINTOCaXapyu0B, TETEPOIOIUCAXapUI0B (THATYPOHOBON KHCIOTHI, XOHAPOUTHUH-4-
cynbdara); ¢aBuHoBbIX mpou3BoAHbIX (DMH, ®AJI); rema; ocratka dochopHoit
KUCJIOTBI, a TaKXe OOIIMWNA TPUHUUI CTPOEHUS TPAHCIOPTHBIX JUIMOMPOTECHUHOB
KpPOBH.
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10.

11.

12.

13.

14.

Boripochkl 0risi caMOKOHMPOrisi

Kiaccudukanus 6€1KoB 110 OMOJOTHYECKUM (PYHKIUAM (IIPUMEPHI).

benku, BRIMOMHSIONME 3aIUTHYIO (DYHKIHIO (IPUBECTH MPUMEPHI).

benku, BRIMOMHSIONUE CTPYKTYPHYIO GYHKINIO (IPUBECTH PUMEPHI).

Besku, BBITIOIHSIOIINE PETYIATOPHYIO QYHKIUIO (IPUBECTH PUMEDHI).

Besku, BBITOIHSAIOMNE KAaTATUTUYCCKYIO (QYHKIMIO (TPUBECTH MPUMEPHI).
XapakTepucTuka Kiaccupukanuu 0€IKoB 0 XUMUYECKOMY CTPOEHHUIO.
Haubonee pacnpocTpaneHHbIe OEKH M1a3Mbl KPOBH, UX XapaKTEPUCTHUKA.

Tunbsl TUCTOHOB, 00pa3yIOUIMX OKTAMEpHBIM OCNKOBBIH KOMILIEKC B
HYKJIEOCOME.

XapakTepucTuka XpOMOIIPOTEMHOB, Pa3HOOOpa3ue UX CTPOCHUS U (PYHKIIHH,
MIPUBECTH MIPUMEPHI OEITKOB.

XapakTeprucTuKa CTPOSHHUSI HYKJICOMPOTEUHOB, UX Pa3HOOOpasue, JTOKaInu3aus
B KJIETKE, (PYHKIIHH.

XapakTepuctuka ctpoeHus u GpyHkuuit GpochonpoTenHOB, MPUBECTH MPUMEPHI
OEJKOB.

XapakTeUpUCTUKAa CTPOeHHsI U (YHKUUH METaUIONpPOTEHHOB,
OPUMEPBHI.

CpaBHUTENIbHAs ~ XapaKTEpPUCTUKA  CTPOCHHUS U
TJIMKOIIPOTEUHOB U MPOTEOTIMKAHOB, UX JIOKAIHU3ALIHSL.
XapakTeprucTUKa TPAHCIIOPTHBIX JHUIONPOTEMHOB KPOBHU, OOIIMHA MPUHIUIT UX
CTPOCHHS.

IIPUBCCTHU

OMOJIOTUYECKOH  POJIHU

MNMPAKTUYECKAA YACTb

JlabopaTopHasi padora
BoigesieHue ¥ aHAJIN3 XUMHYECKOT0 COCTABA CJI0KHBIX 0€JIKOB
Jlist oOHapy»keHus 0eTKOBOTO U HEOETKOBBIX KOMIIOHEHTOB CJIOKHBIX OEITKOB —

MYIIMHA U Ka3€WHOTCHA, COJEPIKAIINXCS B Pa3lIMYHBIX 00BeKTax (CIIOHE, MOJIOKE),

HCTIOJB3YIOT CICAYIOINUC KAYCCTBCHHBIC PCAKIINN!

Has3panue | BoisaBisiemblii [IpyuHIMD peakunu [IpoBenenune
peaKkiu KOMIIOHEHT peakiuu
Bbuypemosas | 6enKOBbBIN [lentuanas rpynmna K o0bekTy
peakyus o0OpasyeT B IICIIOYHOU UCCIIEIOBAHUS
cpejie ¢ HOHaMU nob6asystoT 10
Cu?"koMILIeKCcHOE kanens 10 % NaOH
coequHenue guoneroBoro | u 1 kammo 1 %
[[BETA CuSO4
Peakuyusn yrieBoaubie | [Ipu konaeHcamuu K o0bexTy uccne-
Monuwma IPYIIIBI TUMOJIA C TUAPOKCH- JIOBaHUsI 1O00ABJISIIOT
(B-D-pubo3a) | Metundypdypoiom, 2 KaruM pacTBopa
MPOJYKTOM JIETUJIpaTallui | TUMOJIA,
MIEHTO3 CEPHOU KUCJIOTOM, | MEePEMEIIUBAIOT U
pa3BUBAETCS KpacHOE OCTOPOKHO MO
OKpalluBaHUE CTEHKE 0OABIISIOT
15
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koH11. H,SO4 1o
TIOSIBJICHUST PO30BOTO
KOJIBIIa B TPOOHUpPKE
Monuboeno- | pochopnas | dochopnas Kucnora, K o0bekTy
eas npooa KHCIIOTa B3aMMOJICHCTBYS C UCCJICTIOBAHUS
pacTBOPOM MOJIMOACHOBO- | 100aBmstOT 20
KHCJIOTO aMMOHUS 1 Kareib MO0 IeHO-
A30THOU KUCJIOTOH, BOI'O PEAKTHUBA,
o0pasyeT OKpaIieHHOoe KHTISITST, )KAJIKOCTh
KOMILIEKCHOE COCIMHCHHUE | OKPAIIUBACTCS B
aMmMoHus hochomMono- JTUMOHHO-KEJITHII
JaTa JIMIMOHHO-)KEJITOTO I[BET
I[BETa
Peakmusbi

1) 1% pactBop TMMosa B 3THiaoBoM crupre, 2) 10 % pactBop NaOH,
3) momubOaeHoBbIi peakTuB, 4) koHI. H2SO4, 5) 1 % pactBop CuSO4, 6) 10 % p-p
TpuxisiopykcycHol kuciotsl (TXYVY), 7) 10 % p-p yKCYCHOM KHCIIOTHI.
A. BBIJEJIEHUE U AHAJIU3 XUMHUYECKOH CTPYKTYPbI
KA3EUHOT'EHA MOJIOKA
Mamepuan uccrnedosaHusi
Momnoko
[lposedeHue aHarnu3a
K 2,0 mn monoka NpuianBaKOT pPaBHBIM OO0BEM TUCTUIUIMPOBAHHON BOJIBI,
nepememuBaioT. Jlo0aBngoT 2 KamM YKCyCHOM KucnoTwl. [lpu moaxucieHuun
MOJIOKO CBEpTBhIBAaeTCsA Oiarojaps BBIMAJCHUIO B OCAJOK Oelka Ka3ermHOreHa
(pl=4,7). X10nbeBUAHBINH 0CaT0K OTQHUILTPOBBIBAIOT.
Ha ¢unbTpe BBIABIAIOT OEIKOBYIO 4YacTh Ka3eMHOTeHa, a B (QUIbTparte
HEOETKOBBIM KOMITIOHEHT, UCIIOJIb3YsI KAYeCTBEHHBIE PEAKIIUH.
b. BBIIEJIEHUE U AHAJIN3 XUMHUYECKOH CTPYKTYPbl MYIIUHA
CJTFOHBI
Mamepuan uccrnedosaHusi
Cirona
[posedeHue aHanusa
B aByx mpoOupkax coOuparoT 1mo 1 M CIIOHBI, MO KAruisiM MPUIUBAIOT
KOHIICHTPUPOBAHHYIO YKCYCHYIO KUCIIOTY /10 MOSIBJIICHUS CT'YCTKA MYIIMHA.
B opHoli mpoOupke TPOBOAAT OUYPETOBYIO pPEaKIHIO, MPEIBAPUTEIHHO
no6asuB 10 kamens 10 % NaOH nns HeTpanu3anuu KUCIOTHI.
Bo BTopoii mpoOuWpke BBIABISIOT HEOETKOBBI KOMIIOHEHT, HCHOIB3YS
KaueCTBEHHbBIC PEAKIUU.
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OgbopmneHue pabomel
PCBYJILTaTBI pa60TI>I BHOCAT B Ta6JIHHy, YKa3bIBaA BbIBOA O COCTABC CJIOKHBIX

6€JIKOB, CT0 IIPUHAIJICKHOCTD K I'PYIIIC CIIOKHBIX OCJIKOB:

OO0BEKT HazBanue BrisBisiembiii | OxpammBaHue BriBojg
HCCIICIOBAHUSA peaKuuun KOMIIOHCHT
Ka3eHMHOI'eH
MOJIOKa
MYIIUH
CIIFOHBI
TECTOBBIE 3AJIAHUSA

Bbl6epume OOUH UNIU HECKOJIbKO npaesulbHsvlx oneemoe.

1. JUCYIJIb®UJHYIO CBA3b COAEPXUT
1) meTnoHUH
2) IUCTUH
3) acmaparuHoBasi KUCJIOTa

2. BITPOLUECCE I'MIPOJIN3A BEJIKA ITPOUCXOAUT
1) ymenbiienue konmyectBa cBo001HbIX — COOH-rpymnmn
2) yeemmuenue conepxanus — NHo-rpymm

3. OCHOBHBIMH CBOMICTBAMM OBJIAJIAIOT AMUHOKUCJIOThI
1) neitun
2) TPEOHUH
3) rucTUANH
4) nu3vH
5) apruHuH

4. APOMATUYECKOE CTPOEHUE UMEIOT AMUHOKUCJIOTHI
1) penunananvn
2) anaHuH
3) Tpuntodan
4) TUPO3UH
5) METHOHHH

5. THAPOKCUJIBHASA I'PYIIIIA BXOAUT B COCTAB PAJIMKAIJIA
1) ananuna
2) TUpPO3WHA
3) TpeoHnHA
4) METUOHUHA
5) cepuHa
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6. CEPOCOJIEPXKAIIIUMU ABJIAIOTCA AMUHOKUCIIOTBI
1) rmnuH
2) METHOHMH
3) alaHuH
4) ucTenH
5) neruH

7. OTPULATEJIBHO 3APSKEHHBIE I'PVIIIIBI B PAIUKAJIE COAEPXAT
1) ruuuH
2) aciapariHOBasi KHCIIOTa
3) rryTaMuH
4) rI1yTaMHUHOBAsI KUCIOTa
S) TUCTUAUH

8. [IOJIOXKUTEJIbHO 3APSXKEHHBIE I'PYIIIIBI B PAJJUKAJIE COOAEPXAT
1) BanuH
2) TU3UH
3) METHOHUH
4) apruHUH
S) rauIuH
6) TUCTUIUH

9. B UB0RJIEKTPUYECKOHN TOUYKE BEJIOK UMEET 3APS/]
1) nonoXXuTenbHbIN
2) OTpHUIaTeTbHBIN
3) HeUTpaTbHBIN

10. BUOJIOTMYECKOM ®YHKIMEN T'EMOI'JIOBMHA SABJISIETCS
1) mocTpoeHue COeNMHUTEIILHON TKaH!
2) TpaHCTIOPT KHUCIOpOa
3) cokpaTuTeNbHAS NeATSIHEHOCTD MBIIIIT

11. KEPATUH ITPEJICTABJISIET COBOU
1) X0opoI110 PacTBOPUMBIiA B BOJIE OEIOK
2) puOpuIspHBI OT0K BOJIOC
3) OeoK, MepeHOCSIINN KUCITIOPO/T

12. TJIOBYJISAPHBIM T10 CTPYKTYPE MOJIEKVYJIbI ABJIAETCA
1) snactun
2) KOJUIareH
3) anbOymuH
4) remornoOuH
5) rnoOynuH
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13. TTIPON3BOJJHBIMU TUPO3MHA T10 CTPOEHUIO ABJISAKOTCSA TOPMOHBI
1) agpeHaJluH B MO3TOBOM CJIO€ HAANOYEYHUKOB
2) TUPOKCUH B ITUTOBUAHOMU Keje3e
3) MHCYJIMH B MOJIKEITYI0YHOM jKele3e

14. TNIYTAMUWHOBAS KHUCJIOTA ITPEOBJIAJAET B COCTABE BEJIKA
1) anpOymuHa
2) TUCTOHA
3) roOynuHa

15. JIM3UH U APTUHUH TTPEOBJIAZIAIOT B COCTABE BEJIKA
1) rnoGynuna
2) TUCTOHA
3) anpOymuHa

16. ITPY B3AUMOJIEMCTBUM C BOJOU BEJIKU OBPA3VIOT
1) UCTUHHBIC PACTBOPEI
2) KOJUIOUHBIE PACTBOPHI

17.TEM C I''IOBMHOBbIM KOMITOHEHTOM CBA3BIBAIOT OCTATKU
AMHWHOKUCIIOT
1) ananuHa
2) TIUIHA
3) ructTuarHa
4) Tupo3uHa

18. DOCOOPHVYIO KHUCJIOTY C AIIOIIPOTEMHOM CBA3BIBAIOT
OCTATKU AMUHOKUCIIOT
1) nu3unHa
2) METHOHUHA
3) cepuna
4) ajjannHA
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PA3JEJI 2. CTPOEHHUE, KIACCUOUKALIUA
N POJIb BUTAMHUHOB

TEMA 2.1. KUPOPACTBOPUMBIE BUTAMMUWHBbI

AKmyarnbHoCcmb

ButaMuHamMu  Ha3bIBalOT HU3KOMOJICKYJIIPHBIE OpPraHUYECKHE BEIIECTBA
Pa3TUYHON XUMHYECKOW MPUPOJIBI, HEOOX0aUMbIe JUIsi oOecreueHruss HOPMaIbHOTO
MPOTEKaHUSI OMOXUMUYECKUX M (U3HOJOTUYECKUX TPOIECCOB B opraHusme. [lpu
3TOM BUTAaMHUHBI HE BKJIIOYAIOTCS B CTPYKTYpPY TKaHE W HE UCIOIb3YIOTCS B
OpraHh3Me€ B KauyeCTBE HMCTOYHHUKA SHEpPruu. B opraHun3sMe He CUHTE3UPYIOTCA H
SBJISIFOTCSI HE3aMEHUMBIMU MUIIEBBIMU (pakTOpamu. buonorudeckas pojib BATAMUHOB
CBs3aHA C peryisiueil OOMEHHBIX IMPOIIECCOB B OpPraHuU3Me, MOCKOJIbKY MHOTHE W3
HUX BXOAST B cOocTaB KodepMeHTOB (mpoctetnueckux rpynn) (epmenton. [lpu
HEJIOCTaTOYHOM IIOCTYIUIEHUH BHUTAMHUHOB B OpPraHW3M pPa3BUBAIOTCS TSXKEIbIC
3a0071€BaHUsI — aBUTAMUHO3bI (ITPH MTOJIHOM OTCYTCTBUU MOCTYIUICHUS] BUTAMUHOB) U
TUMIOBUTAMUHO3bl (IIPY  MajoM, HEIOCTaTOYHOM JUIsi HOPMAJIBHOTO TEYCHUS
KUZHEACATEITLHOCTH MOCTYTUICHUU BUTAMUHOB). Moxer BCTpPEUATHCS
OJIHOBpPEMEHHAsI HEJIOCTATOYHOCTh HECKOJIBKMX BUTAMUHOB — MOJIMABUTAMHHO3BI U
MOJIUTUIOBUTAMUHO3bI. B OCHOBE A3THX MATOJOTMYECKUX HAPYIICHUH BO MHOTHX
Clyyasx JiekaT HapylmeHuss B (EPMEHTaTUBHBIX CHUCTEMaxX, NPUBOASAIIME K
paccTpoiicTBy oOMeHa BeHEeCTB. OTH OCOOCHHOCTU BIIMSAHUS BUTAMUHOB Ha
OpraHu3M TOCTYXKUJIM OCHOBAHUEM ]I UX KOMOMHHPOBAHHOTO MPUMEHEHUs, KaK B
NpOPMIAKTUYECKUX, TaK M B JIEYEOHBIX IMENAX B BHUAEC TaK Ha3bIBAEMBIX
MOJIMBUTAMUHHBIX IpenapaToB. K 4uciy MOJMBUTAMUHHBIX MPENApaTOB OTHOCATCS:
TETPaBUT, IEHTOBUT, JCKABUT, ACHUTHUH H JIp.

Llenb

OcBoeHME KAUECTBEHHBIX METOJOB OTKPBITHS BUTAMHUHOB B CTaHIAPTHBIX

pacTBopax.

TEOPETUYECKAA YACTb

Ucropust otkpbiTusi ButamMuHOB. IloHsTHe «BUTaMuHBY. Kiaccudukamms
BUTAMUHOB. AJIMMEHTapHbIE W BTOPUYHBIE AaBUTAMHUHO3bl M THUIOBUTAMHHO3BI
['unepBuTaMUHO3BI. 3HaYECHNE BUTAMUHOB B opranusme. CTpoeHue 1 OHOJIOrnuecKoe
3HAUYCHHE BUTAMUHOB: A (petTmHON W KapotuHouzwl), D (kampmudepon), K
(madroxunonsl), E (Toxodeponsi), F (dcceHnumanbHble KUPHBIE KHUCIOTHI).
ButamuH3aBucuMblE U BUTAMUHPE3UCTEHTHBIE COCTOSIHMA. buoxumuueckas
XapakTepUCTHKAa  NATOreHe3a  paxuTa.  buoxumMuueckas  XapakTEpUCTHKA
runepBuTaMuHo30B A u /I (peakuuu npespamienust A, Dz u3 nposuramuHoB). Cxema
3pUTEIBHOTO IUKJIA U JCHCTBUSA PETUHOWAOB B opranusMme. Peakiusi oOpazoBaHus
Y-KapOOKCUTIIyTAMUHOBOM KUCIOTHI ¢ yyactueM ButamuHa K, e€ 3Hauenue.
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Boripochkl 0risi caMOKOHMPOrisi

Kakas rpymnmna BemiecTs Ha3bIBa€TCsl BUTAMUHAMU?

Kakue BemecTBa  Ha3pIBAlOTCS  NPOBUTAMUHAM  (IPUBECTH  MIPUMEPHI
TpEBpaIICHUS IPOBUTAMUHOB B BUTAMHHBI) ?

Kakue BemecTtBa OTHOCAT K  aHTUBUTAaMUHAM  (IIPUBECTH  MPUMEPHI
WCTIOJIb30BAHUS] AHTHBUTAMIHOB B Ka4€CTBE JICKAPCTBEHHBIX CPEICTB)?

Bunel nucbananca BUTaMHUHOB, 3K30T€HHBIE U HHJIOT€HHBIE MPUYMHBI TUIO- U
aBUTaMHUHO30B.

[IpuMeHeHne BUTaMUHOB U UX AHTarOHUCTOB B KIIMHUYECKON IIPAKTHUKE.
ABHTaMHHO3 KakOrO BHTAaMHUHA COIMPOBOXKIACTCS HApYyIIEHUEM pabOThI
3pUTEIBHOTO IIUKJIA, IPUYMHA TPOSBICHUS KIMHUYECKOTO CUMIITOMA.

Kaxkoil BuTamuH, oOpa3yeTcs B KOXKe 4esIoBeKa MoJ AercTeuemM Y O-iyueid?

[Ipu HETOCTATOUHOCTH KAKOTO BUTAMUHA Pa3BUBAETCS 3a00JIEBAaHUE PAXUT?
Kakoli BUTaMUH 1O OMOJIOTUYECKOMY ACHCTBHUIO SIBISIETCS aHTHOKCHJIAHTOM,
MEXaHU3M €ro JIeUCTBUA?

Kakoii BUTaMUH 1o OMOJIOTHYECKOMY JEHCTBUIO Ha3bIBAIOT
«aHTUCKJIEPOTUYECKUM», OHOIOrHuecKrue (PyHKIIMU 3TOr0 BUTaMUHA?

[loHsATHS ~ «OIPOBUTAMHUHBDY W  «AHTUBUTAMHMHBDY  (TIPUBECTH  IPUMEPHI
UCIIOJIb30BAHUSI AHTHUBUTAMUHOB B MEIUIMHCKOM IPAKTHKE B KadeCTBE
JIEKapCTBEHHBIX TPEIapaToB).

3adaHue 0ns camonod2omosKu

CocraBbTe TAOIMIYy C YKa3aHUEM CTPOEHHMs, OMOJIOTMYECKON POJIM U APYTHX

XapaKTEPUCTUK  KUPOPACTBOPUMBIX  BUTAMUHOB. Ha3oBuTe  JIeKapCTBEHHBIE
npenapaTsl uX COoAepKaIlue.

. Z
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MNMPAKTUYHECKAA YACTb

JlaGoparopHnasi paGora
Ka4vecTBeHHBIE peakUU HA )KUPOPACTBOPUMbIC BUTAMUHbI
A. KAYECTBEHHASA PEAKIJUS HA PETHHOJI (BUTAMUH A)

lNpuHuun

Meron OCHOBaH Ha CHOCOOHOCTH KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI

OTHUMATH BOI[y oT peTI/IHOJ'Ia C 06paSOBaHI/IeM OI(paHIeHHBIX HpOILYI(TOB.
Peakmusnbi

1) Cepnas kuciora (KoHIlL.), 2) XJIOpopopM.
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Mamepuan uccrie0ogaHusi
Butamun A (0,05 % MacnsiHolt pacTBop).
[posedeHue aHanusa
B npoOupky BHOCAT 2 KaIlld pacTBopa BUTaMHHA A, 5 Kamesib xjopodopma u
1-2 xamim KOHLIEHTPUPOBAHHOU CepHOM KUCTOTHI. [losIBIsIeTCSl CHHEe OKpallluBaHUE,
nepexojsiiee B PUOIETOBOE, 3aTEM B KpacHO-0ypoe.
b. KAYECTBEHHAS PEAKIJUA HA KAJIBITU®EPOJI (BUTAMUH J])
lNpuHyun
Butamussl rpynnel D U UX NPOBUTAMUHBI B MPUCYTCTBUU CEPHOM KUCIOTHI U
YKCYCHOTO AaHTHJApPUJA TEPSAIT MOJIEKYJIY BOJbI, NPEBpPAlIalOTCs B MPOAYKT
XOJIECTEPHUIIEH CHHE-(DUOJIETOBOIO U 3€JICHOTO 1[BETA.
Peakmusbi
1) Cepnas xucnora (KoHIl.), 2) xjaopodopM, 3) YKCYCHBIN aHTUIPHIL.
Mamepuan uccriedogaHusi
Butamun D (Macnsnbiit pacTBop).
[MpoesedeHue aHanusa
B npoOupky BHOCAT 3 KamiM pacTBopa BUTaMuHa D, 5 kamens xiopodopma,
N00aBIIAIOT 3 KallJId YKCYCHOTO aHTUJIPUAA U 3 Kalljld KOHUEHTPUPOBAHHOM CEpHOMU
KHUCJIOTHL. Pa3BUBaeTCsl KpacHOE OKpalluBaHUE, OBICTPO Mepexoisilee B (PUOJIETOBOE,
cuHee U gaiee B 3e1eHoe. Eciin 00BbeKThl MMEIOT NPUMECH XOJECTEPHHA, TO 3eJIeHas
OKpacKa IEPEXOIUT B KPACHYIO.
B. KAYECTBEHHAA PEAKIJUA HA TOKO®EPOJI (BUTAMUH E)
lpuHyun
[Ipu B3auMopeiicTBUU TOKO(Eposa ¢ KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOMN
o0Opa3yeTcsi COeTMHEHNE XUHOUIHON CTPYKTYPhI KPaCHOTO HJIM >KEIITOBATO-KPACHOTO
1[BETA.
Peakmusbi
1) A3otHas kuciioTa (KOHII.).
Mamepuan uccnedosaHusi
Butamun E (0,1 % ciupToBsIil pacTBOp).
[MposedeHue aHanu3a
B cyxyro npoOupky BHOCAT 2 KaruM pacTBopa BuTtamuHa E u poGasistor 10
Kamnejlb KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHL. IIpoOupKy BCTpAXMBAIOT U
HaOII0AAIOT NOSIBJICHUE KPACHOTO OKpAIlIMBaHUS. [l yCKOPEHUsI peaKIu TpOOUpKy
MO>KHO TTOMECTUTH Ha 3 MUH B KUTISIIYIO BOJSIHYIO OaHFO.
I'. KAYECTBEHHAA PEAKIJUS HA BUKACOJI (CHHTETH‘IECKI/IFI
AHAJIOT BUTAMHUHA K1)
lNMpuHuun
Bukaconm B mpucyTCTBUM LHCTEMHA B IIEJIOYHOM Cpele OKpaIlMBAETCA B
JIMMOHHO-KETHIN L[BET.
Peakmusbi
1) 0,025 % pactBop nucrenna, 2) 10 % pacTBop HaTpHUs THIPOKCHIA.
Mamepuan uccrnedosaHusi
Buxacoin (0,05 % pactBop).
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[lposedeHue aHarnusa
K 5 kamnsaMm Bukacoyia JTOOaBJISAIOT 5 Karellb pacTBopa IMCTEHWHA W 1 Karumo
NaOH. Pa3BuBaeTcs TMMOHHO-KEITOE OKpAIlIMBAHUE.
[lpakmuyeckoe 3HavyeHuUe
KadecTBeHHBIC peaklMM Ha BUTAMUHBI MO3BOJISIOT YCTAHOBHTH ITOJTHHHOCTD
(TOCTOBEPHOCTH) BUTAMUHHBIX JICKAPCTBEHHBIX MPEIapaToB, a TaK)Ke HMCII0Ib30BaTh
UX I OOHApY)KCHHUS W KOJUYCCTBEHHOTO OIPEACIICHHS BUTAMHUHOB B ITHIICBBIX
00BEKTaxX U JICKAPCTBEHHBIX PACTCHUSX.
OgbopmrneHue pabomel
OTMeYaroT MPUHITUI METOJIOB, PETUCTPUPYIOT PE3YNIHTATHI aHATN3a B TaOIHUIIE:

Ha3Banmue
Peakuusi
HCCJIelyeMOoro OxpamuBanue
00HapyKEeHUSs
BHUTAMUHA

IIPAKTHYECKOE IIPUMEHEHUE ] KHPOPACTBOPUMBbIX BUTAMHHOB
B ME/TUITHHE

Hcnonvsosanue eumamuna A. B KadecTBe JIE€KapCTBEHHBIX NpenapaToB
UCTIONB3YIOT KaK MPUPOAHBIC BUTAMHUHBI TPYIIIBI A (pbIOHii )KHp), TaK U MOJTyYCHHBIC
METOJIOM XMMHYECKOr0o CHHTe3a (akcepodepol aneraT U najabmMuTaT). B jedeOHbIx
[EIsX BUTAMUH A UCHOJB3YIOT MpU HHQPEKIMOHHBIX 3a00J€BaHUAX, OCIA0JICHUM
3peHUs, HAPYIICHUSX QYHKIUHN KeTyJ0UYHO-KUIIIEYHOTO TpakTa. Butamun A nmokaszaH
B KOMIUIGKCHON Tepanuu CepACUYHO-COCYAUCThIX 3a00JIeBaHUM, a TakXe Ipu
BO3/ICHICTBUM HAa OpraHM3M TOKCHUECKHUX XMMHYECKUX BemlecT. [Ipemapatr BBoauTcs
per 0S B Karicynax.

llpumenenue eumamuna J[. Jlekapctennas ¢popma ButamuHa /{3 npencrasiser
co0Ol MAaCHSIHBIM pacTBOp, MNPUMEHSAEMBIM PE OS WIM MapeHTEPATbHO IS
NpOPMIAKTUKA paxuTa, NpU CHa3MOMUINU, THIOKAIBIIMEMUH, OCTEOMAJSIUU U
octeornopo3e. B go3ax, npesbimaronmx 15-20 MKTr B JieHb, BUTaMHUH [[3 OKa3bIBaeT
TOKCUYECKOE JEHCTBUE HA TTOUYKHU U CEPACYHO-COCYIUCTYIO CUCTEMY.

llpumenenue eumamuna E. B MEOQUUMHCKOM MNPAKTUKE HCHOJIB3YIOT Kak
MPUPOJHBIC, TaK W CHUHTETHYECKHE TpernapaThl anbda-Tokodeposia arerara B
pacTUTENIbHOM Maclie, 3aKJloueHHble B Kancynbl. l[Ipenapatel BuTamuna E
UCTIOJIB3YIOTCS. B KAaueCTBE AHTUOKCHUJAHTOB TIpU OOJyYEeHUH ©  JIPYTUX
MaTOJOTUYECKUX COCTOSIHUSIX, CBSI3aHHBIX C TIOBBIIIIEHHBIM COJEPKaHUEM B
opraHu3Me akTUBHBIX ¢GopMm Kuciopojna. Butamun E HazHayaroT OepeMEHHBIM
KEHIIMHAM B KOMIUJIEKCHOM Tepanuu JiedeHusi Oecruionus. [lokazaH 3TOT BUTaMUH
MIPU MBITIIEYHON TUCTPODUHN U HEKOTOPHIX 3a00JICBAHUSIX TICUCHHU.

Hcnonvzosanue sumamuna K. JlekapcTBeHHbIe (Gopmbl BUTaMuHa K — TabneTku
M KarcyJibl MCHOJIb3YIOT B KauyeCTBE 3aMECTUTEIbHOM Tepanmuu Npu MOHMKEHHOU
CBEPTHIBAEMOCTH KpOBU. [Ipy MOBHITIIEHHON CBEPTHIBAEMOCTH KPOBH U 0Opa30BaHHU
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TpOMOOB B Ka4eCTBE JICKAPCTBEHHBIX BEIIECTB HCIOJB3YIOTCS AHTAarOHHUCTHI
ButamuHa K — aukymapon u Bapdapun. O6a mpemnapara OJIOKUPYIOT oOpa3oBaHUE
IPOTPOMOMHA U MIPUMEHSIOTCS IS JieueHus] TpoMOo(h1eOruTOB, HH(papKTa MUOKapaa.

TEMA 2.2. BOJOPACTBOPUMBIE BUTAMUWHBI

TEOPETUYECKAA HYACTb
XapakTepucTuka BOJOPACTBOPUMBIX BUTaMUHOB: B1, By, PP, Bs , Bs, Bg, B1o, C,

H, ux Ouwonornueckue ¢GyHKUMU, MPU3HAKKM THUIO- M ABUTAMUHO3a, CYTOYHAs

NOTPEeOHOCTh, UX POJIb B OCTpoeHUU KodepmeHToB. [IpencraBieHne o XuMHIECKOU

CTpYKType BUTaMuHOB B1y, B¢ (honmueBas kucnorta), Bs (manToTeHOBas KMCIIOTA), UX

KoepMeHTax. XUMHUecKasi CTPYKTypa BOJOPAcTBOPUMBIX BUTaMUHOB (B, Bo, Bs,

PP, C, H) u ux Guonoruuecku akTuBHbIX (KopepmentHoix) popm (THD, ®MH u

OAl, HAL u HAI®, [1®). [IpuHnun mocTpoeHus HYKJICOTHUIHBIX KOGEPMEHTOB:

OMH u ®A/, HAJl n HAI®. Mexann3mbl IepeHOCa 3IEKTPOHOB U MTPOTOHOB OT

noHopa k aknentopy kodepmentamu HAJ[ (HAL®), ®MH (DPAJ]) B cocrase

(epMEeHTOB (IErUApPOreHa3), ¢ yKa3aHMEM HUX OKHUCIECHHBIX M BOCCTAHOBJIEHHBIX

dhopm.

Boripocbki 0111 caMOKOHMPOTisi

1. Poap BogopacTBOpUMBIX BUTAMUHOB B OOMEHE BEUIECTB.

2. Kaxkoif BuTaMHUH Ha3bIBAIOT «aHTUMNEIarpmdeckum»? CHUMTOMaTHYecKas
KapTUHA €ro HEeJ0CTATOYHOCTH, KODEPMEHTHI U UX OMOJIOTUYECKHUE (PYHKITUH.

3. Kakme BUTaMHHBI Ha3bIBAIOT  «aHTHaHeMHYecKuMu»?  I[lpusHakum  ux
HEJI0CTaTOYHOCTH, KOEPMEHTHI U UX OMOJIOTUYECKAs POJIb.

4, Kakoil  BUTAaMUH  Ha3bIBAIOT  «aHTUceOopelHbIM»?  [lpusHaku  ero
HEJ0CTaTOYHOCTH U OMOJIOTUYECKasi poJib B OOMEHE BEIIECTB.

5. Kakoii BUTaMUH Ha3bIBAIOT «aHTUACPMATUTHBIM»? [Ipu3HaKU HETOCTaTOYHOCTH,
Ko(pepMeHTHI U X Ouosiornuyeckue GyHKUUH.

6. Kakoit  BUTaMHWH  Ha3BIBAIOT  «AHTHUHEBPUTHBIM»?  [lpu3Hakm  ero
HEJIOCTaTOYHOCTH, KOEPMEHT U OUOJIOTUYECKas POJIb.

/. Kakoii  BUTaMHMH  Ha3bIBalOT  «aHTUCKOPOyTHBIM»?  [lpu3Haku  ero
HEJIOCTATOYHOCTU U OMOJIOTHYECKHE (PYHKIUU.

8. HemocraTouyHOCTH KaKOTO BUTAMUHA COTIPOBOXKAAETCS PA3BUTHUEM TIOJTUHEBPUTA,
notepel KO>KHOW 4yBCTBUTEJIBHOCTH, MapajviuoM, HAPYIICHHEM JeATEIbHOCTH
CEpACYHO-COCYANCTOMN U MULIEBAPUTEIIBHON CUCTEM?

9. HemocTtaTo4HOCTP KakKOro BUTAMHHA COIMPOBOXKIACTCS AUCTPOPUUCCKUMU
M3MEHECHMSIMHU, JKeJie3 BHYTPEHHEW cekpeluu (HaJAlMOYeYHUKOB U JIp.),
HapylIEHUEM JE€ATeIbHOCTH HEPBHOM CHUCTEMbl (HEBpUTAMH, MapaMdyamu),
TUCTPO(DUUECKUMH HM3MEHCHUSIMH B CepJille, TOYKaX, JCMUTMEHTAIued u
BBIIIAJICHHUEM BOJIOC.

10. HenmoctaToyHOCTP ~ Kakoro  BHUTaMHHA  CONPOBOXAAETCS  Pa3BUTHEM
BOCHAJIMTENIbHBIX MPOILIECCOB HAa CIU3UCTOM O0O0JIOUKE POTOBOM TMOJOCTH?
buonornyeckue GpyHKIMM BUTAMUHA, KOQEPMEHTHI.
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11. HenoctaTo4HOCTH  KAaKOrO  BUTAaMHHA  CONPOBOXKAAETCS  HApPYIICHUEM
KPOBETBOPEHUSI? AKTUBHBIE (POPMbI BUTAMHHA, OMOJIOTUYECKAS] POJIb, CYTOUHAS
NOTPEOHOCTb, MUILEBbIE UCTOUYHUKH.

12. Kakue BHUTaMHHBI YYacCTBYIOT B OHOJIOTMUYECKOM OKHUCJIEHUU BELIECTB?
MexaHusMm JeicTBUS UX KO(PEpMEHTOB.

3adaHue 0151 camoro020mosKu
CocrtaBbTe TaOIMIly C YKa3aHUEM XUMUYECKOTO CTPOCHHUSI BUTAMHUHOB U HX
KO(pepMEeHTOB, OWOJOTUYECKOW POJIM W JPYrdX XapakTepucTuk. Haszosure
JIEKapCTBEHHBIE TIPEMapaThl, COAEpPKAIIUE BOJAOPACTBOPUMBIC BUTAMHHBI JHOO WX
KO(hepMEeHTATUBHBIC CTPYKTYPHI.
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MNMPAKTUYECKAS YACTh

JlabopaTopHasi padora
KauecTBeHHbIE peaKMU HA BOJAOPACTBOPUMbIe BUTAMMHBI
Peakmusbi
1) xonu. HCI; 2) 1 % pactBop FeCls; 3) 10 % pactBop THomMoueBuHbI; 4) 10 %
CH3COOH; 5) 5% pactBop Cu(CH3COO),; 6) muak merammndeckuii; 7) 0,01 %
PacTBOP METHJIEHOBOTO CHHETO.
ObopydosaHue
DNEeKTPOIUIUTKA, 0€330JIbHbIE (DUIIBTPHI.
Mamepuan uccrnedosaHusi
0,025 % pactBopa puboduaBuHa, 5 % pacTBOp MUPUIOKCHHA THIAPOXJIOPUIA,
HUKOTMHOBasg KHUCJOTa, TabneTku pudboduaBuHa, BuTaMuH Bip, 1% pactBOp
ACKOpOMHOBOM KHUCJIOTHI.
A. KAYECTBEHHBIE PEAKIJUH HA PUBODJIABUH (BUTAMUH B>)
lNpuHuun
Meron  OCHOBaH Ha  BOCCTAHOBICHHMHM  puOo(daBHHA  BOJOPOIOM,
BBIJICJISIFOIIIMMCST TIPY T00ABJICHUU METAJUTMYECKOTO IWHKA K KOHIICHTPUPOBAHHOM
HCI. B nagane oOpa3yeTcsi mpoMeKyTOUHBIN TPOAYKT poohIaBUH PO30BOTO IIBETA,
a 3aTeM ero OecrBeTHas JehHkodopma.
Mamepuan uccrie0ogaHusi
0,025 % pacTtBop pubodiaBuHa nepes ynorpedieHueM pa3BoJIAT B 5 pas.
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[lposedeHue aHarnusa
K 10 kanmsam  pactBopa BuTamMuHa By  jgo0aBisior 5 Kamelnb
koHueHTpupoBannod HCl wu rpanyny wmertamimyeckoro muHKa. KHUIKOCTb
OKpAIlIUBAETCS B PO30BBIN 1[BET, & 3aT€M 00ECIIBEUMBACTCSI.
b. KAYECTBEHHAA PEAKIIUA HA HUKOTHHOBYIO KHCJIOTY
(ButamuH PP)
lpuHyun
[Ipu narpeBanuu ButamuHa PP ¢ pacTBopoM ykCycHO-KUCION Meau 0Opa3yeTcs
IJIOXO PACTBOPUMBIN CUHHAM OCaJ0OK METHOU COJIM HUKOTUHOBOW KHUCJIOTHL.
Mamepuan uccrnedogaHusi: NOPOLLIOK HUKOTUHaMUAA.
[poesedeHue aHanusa
5-10 Mr (memnoTka) HUKOTHHOBOW KHCJIOTHI TIOMEIIAIOT B TMPOOHWPKY C
10 xamssMA  pacTBOpa YKCYCHOW KHCJIOTBI W PACTBOPSIOT Npu HarpeBaHuu. K
HarpeToMy 10 KHUIICHHUS PacTBOPY J00aBISIOT paBHBIM 00BEM pacTBOpa YKCYCHO-
Kuciao menu. JKHAKOCTh CTaHOBUTCS MYTHOW. [IpM CTOSHUM U TOCTENEHHOM
OXJIKJICHUHU pacTBOpa BBINAAACT CHHUM OCAJOK MEIHOW COJIM HUKOTUHOBOU
KHUCJIOTBI.
B. KAYECTBEHHAA PEAKIJUA HA TMPUJOKCHUH (BUTAMUH Bg)
lpuHyun
Butamun Be ¢ FeCls oOpa3yeT KOMIUIEKCHYIO COJIb KPAacHOTO I[BE€Ta THIIA
(deHousTa Kenesa.
Mamepuan uccrniedosaHusi
1 % pactBOp BUuTamuHa Be.
[MposedeHue aHanu3a
K 5 kamnam pactBopa BuTamMuHa Be IpuOaBisitoT paBHOE KOJIMYECTBO PACTBOPA
FeCls. PazBuBaeTcs KpacHOE OKpalluBaHUE.
I'. KAYECTBEHHAA PEAKIIUA HA [JHAHKOBAJTAMUH (BUTAMHWH B12)
lpuHyun
[Ipu B3ammoneWcTBUM HOHOB KOOanbTa, COJEPXKAIIUXCS B BHUTAMHHE, C
THOMOYEBHUHOM MPU HArPEBAaHUM 00pa3yeTcs pOJaHU]l KOOAIbTa 3€JICHOTO 1IBETA.
Mamepuan uccrie0ogaHusi
MHUHEpaIu3aT BUTaMmuHa Bio.
[lposedeHue aHarnusa
Ha 6e3301bHb1H (GUIBTP HAHOCAT 2—3 KaIli THOMOYEBHUHBI, BRICYIIUBAIOT HAJl
IIUTKOM. 3areM Ha QuIbTp HaHOCAT 1—2 Kamm MUHEpanu3aTta BUTamMuHA Bix u
BHOBb BBICYImIMBalOT. Ha ¢uiubTpe Mo KpasM TATHA TOSBISETCS 3€JCHOE
OKpallluBaHKE, CBUETEILCTBYIOIIEE O HAIMYUH KOOAIbTa.
Jl. KAYECTBEHHBIE PEAKIJUU HA ACKOPEUHOBYIO KUCJIOTY
(Burammt C)
lNpuHuun
AckopOMHOBasi KHCIOTa 00JIaJa€T BOCCTAHABIMBAIOIIMMHU CBONCTBAMHU, OHA
criocoOHa BOCCTaHABJIMBAaTh METHJICHOBBIN CHHU, OKHUCIISSCh 10
JIETUIPOACKOPOMHOBOM  KHUCJIOTBI, B  pe3yJbTare  METUJICHOBBIM  CHHHM
BOCCTaHABIIMBAETCS /10 OCCIIBETHBIX JICHKOCOCTUHEHUH.

26

https://www.twirpx.org & http://chemistry-chemists.com



Mamepuan uccrie0ogaHusi
1 % pacTBOp aCKOPOMHOBON KUCIIOTHI.
[posedeHue aHanusa
B 1nBe npoOupku BHOCAT MO Karjie METUJIEHOBOTO cHuHero. B mepByio
npuOaBIAIOT S5 Kamelb AacKOpOMHOBOM KHCIOTBI, BO BTOPYIO — 5 Kamenb
TUCTUJUTMPOBAHHOM BOJBI U CTaBAT B BojsgHyto OaHio (+40 °C). Uepe3 HekoTOpoe
BpeMs B MPOOUPKE C BATAMHUHOM >KHUJIKOCTh 00€CIIBEYHBACTCSI.
OgbopmrneHue pabomel
PeructpupyioT NpUHIHUIIBI METOAOB OIpPEACNICHUS M PE3yJIbTaThl aHajIu3a B
BUJI€ TaOJIULIBI:

Uccnenyempii [TpuHUMIT MeTOA [IpoBenenue anamm3za | Pe3ynbrar
BUTaMHUH BBISIBJICHUS

IHIPAKTHYECKOE IIPUMEHEHUE BO/[OPACTBOPHMbIX BUTAMHHOB
B MEJTHIIHHE

Bumamun B1 IMpOKO NPUMEHSIETCS] B MEIULIMHCKON TPAKTUKE ISl JICYEHUS
pa3IMYHBIX HEPBHBIX 3a00JIeBaHUH (IOJMHEBPUTA, HEBPO30B), CEPIEUYHO-COCYUCTHIX
paccTpoiicTB  (TMIIEPTOHMHM,  CKJIEpO3a  KOPOHAapHBIX  COCYAOB) W JIp.
®dochopunupoBanHas popma BUTamuHa Bi — kokapOokcuiiaza — MPUMEHSIETCS TIPU
NATOJIOTUYECKUX COCTOSIHUSIX, CBSI3aHHBIX C HapyIIEHUWEM YIJIIEBOJHOTO OOMEHa,
MOYEYHON HETOCTATOYHOCTH, HAPYLICHUSIX KOPOHAPHOTO KPOBOOOpAIIEHNUS.

Bumamun B. B MEIUIIMHCKOM NPAaKTUKE MPUMEHSIOT KaKk BUTaMUH B, Tak u
ero kodepmeHTHbie QopMbl. Mcxomuwiii pubOQaBMH MOKa3aH MpPH THUIO- |
aBUTaMUHO3aX By, mNOpH KOHBIOHKTUBHUTAX, $3BaX POTOBUIBI M KaTapakTe.
PubodaaBuH-MOHOHYKIICOTH IPUMEHSIOT MPU PA3IMYHBIX KOXXHBIX 3a00JI€BaHUSX,
TaKMX KakK JIepMaTo3bl, HEHPOJIEpPMUTHI, cebopes, QOJTUKYISIpHAs BOJTYAHKA.
@®napuHat (DAJ[), moMuUMO yKa3aHHBIX BbIlIE 3a00J€BaHUN, MPUMEHSIOT MpU
OTPABJICHUSAX U TOKCUKO3aX.

llaumomenosas kucroma B MEIUUMHCKOW NPAKTUKE HUCIHOJIb3YETCS B BUJE
MaHTOTEHaTa KaJbLUs NpPH HapyUIEHUSX OOMEHHBIX MPOILECCOB, MOJUHEBPUTAX,
A3BEHHBIX MPOIECCaX, TOKCUKO3aX.

Bumamun PP. HUKOTHHOBYIO KHCJIOTY W HHMKOTMHAMWJ IPUMEHSIOT IpH
aTepOCKIIEPO3€, B YACTHOCTH IPU THUIIEPXOJECTEPUHEMHUH, [UIsI HOpPMaIU3aluu
GyHKIUI TeYeHH, MOYEK, TOJOBHOTO Mo3ra. Cpenn KOMIUIEKCHBIX IMpEenaparoB, B
COCTaB KOTOPBIX BXOJUT HUKOTHHOBAs KHUCJIOTa, MOXKHO OTMETUTh HHKOIIMAH,
colepKalluii KpOME€ HUKOTHHOBOM KHCJIOTBI HO-IIMY (COCYIOpPACIIMPSIOIEE U
CHA3MOJUTHYECKOE CPEACTBO), a CpeId NIPOU3BOAHBIX HHKOTMHOBOW KHCIIOTHI
IIMPOKOE MPUMEHEHUE B MEAUIIMHCKON MPAKTUKE MOJYyYHII KOPAHUAMUH (CTUMYJISLIHS
(GyHKIMIA HEPBHOW CUCTEMBI U JILIXAHUSA).

Bumamun Bs. B MEIUIIMHCKON NMPAKTUKE MCIOJIB3YOT KaK BUTAMHUH Be, Tak u
ero kopepMeHTHble @opMbl. [IMPUIOKCMH TPUMEHSIOT TPU TOKCHUKO3aX Y
OepeMEHHBIX, aTepOCKIIEpO3e, HEPBHBIX u KOXHBIX 3a00JIeBaHUSIX.
[Tupunokcanbdocdar 6omnee 3¢ dexkTrBeH, 0COOCHHO MPU KOKHBIX 3a007I€BaHUIX.
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Bumamun B2 TpUMEHSIOT I JI€YEHUS] HEKOTOPBIX BUJOB AHEMHUMU, NMPUYEM
HanOonbui 3((EKT NposABIAETCS NPU COYETAHHOM €ro MPUMEHEHUH C (HOIHEeBOMN
kuciorord. Kpome Toro, ButamMuH Bi, MokasaH Ipu HaTOJOTHAX IEYEHH, HEPBHOU
CUCTEMBI, KOJKHBIX 3a00JI€BaHUSX.

QDonuesasa xucioma B COYETAaHHMH C BHUTAMUHOM Bio> mnpumensercsa s
CTUMYJILIMM JPUTPOIIO33d, IMPU OTPABICHUM TSDKEJIBIMU METAUIAMH, Pa3BUTHN
JTy4yeBOil 00Jie3HU. AHTUBUTAMUHBI (POJIMEBOM KHUCIIOTHI, HAIpUMeEp 4-aMUHONTEPUH,
INPUMEHSAIOT B KOMIUIEKCHOW TEpamuu OHKOJIOTMYECKMX 3a00J€eBaHUN Ui
nogasieHuss cuHte3a JHK B omyXoneBbIX KieTKax, a TaKke IpU JIEHKO3ax I
MHTMOMPOBaHUS JIEHKOI033a.

Bumamun C. B MeIUIIMHCKOM MTpakTUKe BUTaMUH C MPUMEHSETCA IS JICUEHUS
rUMOBUTaMUHO30B C, IpU KPOBOTEUEHUSX, NH(DEKIIMOHHBIX 3a00JIeBaHUAX, O0JIE3HIX
MEYEHU U MOoYeK. ACKOpOMHOBAs KHUCIOTa 00J1alaeT AETOKCULUPYIOIIUM J€HCTBUEM
IIPU OTPABJICHUAX AHWJIMHOM WJIM OKCHJIOM YIJIEPOJa.

B psage ciydaeB BUTaMUHBI B3aMMHO YCUJIMBAKOT —OKa3blBa€Mble HMU
¢uznonornueckue 3¢pdextsl. Tak, BIUSHUE BUTaMUHA P Ha MPOHHUIIAEMOCTh COCY10B
ycunuBaercss noxa BiusHueM ButamuHa C. Buramunbel C, P u K obGecneuunBaror
HOPMAJIBHYIO ITPOHMIIAEMOCTh U YCTOMYMBOCTh KPOBEHOCHBIX COCYJIOB, MOBBIIIAIOT
CBEPTHIBAEMOCTh KpoBH. Burtamuusl C 1 A MOBBIIAIOT YCTOWYMBOCTH OpPraHu3Ma K
UHpEKIUIM yTeM CTUMYJINPOBaHUSA BbIPA0OTKU aAHTUTEN 17§
MPOTUBOBOCTIAJIUTEIBHBIX BEIIECTB, YCHJIEHUA 3allUTHBIX CBOWCTB AIUTENHS,
MIO3TOMY B MEJIMUMUHCKOM TMPAKTHUKE HCIONb3YEeTCS psii KOMOMHHPOBAHHBIX
MpenaparoB B J€YEOHBIX U MPOPUIAKTUUECKUX LEIISIX.

TECTOBBIE 3AJIAHUSA

Bbz6epume 0O0UH UTIU HECKOJIbKO npasuilbHsvlx 0meenios.

1. TP YPESMEPHOM ITOCTYIUIEHMN BUTAMMWHA PA3BHUBAETCA
1) aBuTaMHHO3
2) TUIIOBUTAMUHO3
3) ruIepBUTaMUHO3

2. <K AHTUKCEPOD®TAJIbMHNYECKNM» HA3BIBAIOT BUTAMUWH
1A
2)E
3)F
4) A

3. k(AHTUPAXUTUYECKHM» HA3BIBAIOT BUTAMUH
1) A
2) 11
3)E
4) K
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4. < AHTUCKJIEPOTMYECKHM» HA3BIBAIOT BUTAMUH
DA
2) PP
3F
4) K

5. KUPOPACTBOPUMBIM SIBJISIETCSI BUTAMUH
1) PP
2) C
3 A
A H

6. PAXUT PABBUBAETCA ITPU HEAOCTATOYHOCTU BUTAMUWHA
1)E
2) A
31
4) K

7. B PETYJISILINA OBMEHA KAJIBIUS Y1 ®OCOATOB VUACTBYET
BUTAMUH
HAa
2) K
3)E
4) PP

8. CEBOPEs PABBUBAETCS ITP HEJJOCTATOYHOCTU BUTAMUWHA
1) A
2) K
3 H
4)E

9. AKTUBALIIO ®AKTOPOB CBEPTBIBAIOIIEN CUCTEMBI KPOBU
OCVIIECTBJISIET BUTAMUH
1) C
2) PP
3 A
4) K

10. BABOJIEBAHUE «bEPU-BEPU» PASBUBAETCA ITPU JEOUILITE
BUTAMHNHA
1) B1
2) PP
3)H
4)C
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11. TETPATUJPODPOJIMEBAS KHUCJIOTA (TI'®K) YUACTBYET B IIEPE-
HOCE I'PVIIIIT
1) METHIIBHBIX
2) aleTUIbHBIX

4) docdatHbIX

12. BUTAMUH Be OBPA3YET KO®EPMEHTDI
1) HUKOTUHAMUIHbIE
2) NUpUJOKCAJIEBbIE
3) dmaBuHOBBIC
4) koOaMHUTHBIC

CUTYAIIUOHHBIE 3AJTAYH
3amaya Ne 1
Bapdapun — npenapar, nmpuMeHsieMblil 11 O0pbOBI ¢ TPBI3YHAMH, IIPH €T0
IpUeMe Y HUX BO3HHKAIOT CUJIbHBIE KPOBOTCUEHHSI.
Vkazamv mexanuszm oeticmsus sapgapuna.

3amaya Ne 2
Y OospHOTO HaApYIICHO IIepeBapHMBaHUE M BCACBHIBAHWE JIMIHUAOB, YTO
MTOCTY)KUJIO TPUYMHOM pa3BUTHS HEAOCTATOUHOCTH BUTAMUHOB.
ObvscHuUmMb  HeOOCMamo4HOCMb  KAKUX — BUMAMUHOG  Cledyem — 0HCUoamo?
llouemy?

3amaga Ne 3
Y HOBOPOXIEHHOTO OOMJIbHBIC TOJIKOKHBIC KPOBOMZIUSHUS, KPOBH B Kale,
HOCOBBIC KPOBOTCUCHHSI.
ObvsicHums  He0OCmMAMmoOuYHOCmb Kaxko2o eumamuna Haomooaemces? Kakue
JleKapCcmeenHvle npenapamol HeodXo0UMo UCHOIb3068AMb?

3amaua Ne 4
[Ipu mpueme M30BITOYHOTO KOJIMYECTBA BUTAMHHA Pa3BUIACh MHTOKCUKAIIUSX,
C TOCHEAYIOUIEH JNEeMUHEpAIM3AIMEd KOCTEH W WX MEepeIoMaMH. YPOBEHb
Kanbius 1 pocdaTtoB B KPOBH PE3KO MOBBICUIICS.
Hazsamv eumamun u e2o cymounyio nompeoHocms, 00BACHUMb ONACHOCMb
2UNepeUmMamMuHo3a.

3agaua Ne 5
Y 607BHOTO 3aKyTOpKa XKETIHOTO MpoToKa. [Ipeactout oneparus.
ObvacHums, KaKou 8UMAamMuH ciedyem HasHawumos 0o onepayuu? Ilouemy?

3agaga Ne 6
BonbHOM MI0X0 BUIUT B CyMEpKax, c1ad0 OPUEHTUPYETCS MPH Mepexoje OT
CBETa K TEMHOTE.
Obvsichums  He0OCMAmMoOYHOCmb Kako2o eumamuna Habmooaemces? Kakue
JIeKApCMeEeHHble Npenapamol ciedyen UCHOIb3068ams?
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3amaya Ne 7
bakrepun Streptococcus faecalis, oOutaromye B TOJCTOM KHIICYHHUKE,
HY)KJaroTcs: B ¢onueBoil kuciote. Ecim B NMUTATENBHON cpele comepkKaTcs
aJCHWH W TUMHUH, TO OaKTEpUH MOTYT XOPOIIO PacTH U TPU OTCYTCTBHUU
(b oMeBOI KUCIIOTHI.
ObvsacHums, nouemy 6axmepuu Hys*Hcoaomcs 8 poauesot Kuciome?

3anmaya Ne 8
Y pebeHka mocie JUIMUTEIBHOTO YIOTPEOJICHUS CBHIPHIX SHUI] Pa3BHICA
JNEpMaTHT.
Ykazamo npuyuny u pexomenoosams 1ekapcmeenHblii npenapamn.

3amaya Ne 9
B xonume 19-ro u nHawane 20-ro croneTuss mnewiarpa ObUla JIOBOJBHO
pacrpoCTpaHEHHBIM 3a00JIeBaHUEM, OCOOCHHO B CEJILCKMX MECTHOCTSX Ha IOre
EBponsl u CIIA, rae moaum ynoTpeOisuid B MUILY Majlo Msca, a MUTAJIUCh B
OCHOBHOM KYKYPY3O0H.
Obvsichumb, noyeMy maxKoe HNUMAHUue HPUBOOUIO K HeOOCmMamo4HOCmuU
HUKOMUHOBOU KUC/IOMbL?

3amadga Ne 10
JlmuTenpHOE JIeUeHNe aHTUOMOTHUKAMHU U CyJIb(paHUIaMUIHBIMUA IIpenapaTaMu
BBI3BAJIO Pa3BUTHE AaBUTAMUHO30B.
Obvacnums  npuuuny paszeumus asumamunosos. Kakue nexapcmeennvie
npenapamol HeoOX00UMO UCNOAb308AMb?

3amaya Ne 11
Uepes roa mocie pe3eKIny KelyaKa y 00JbHOT0 pa3BUIach aHEMHUS.
Vkazamo npuuuny u pekomenoosams j1eKapcmeenHvlll npenapan.

3amaga Ne 12
[Ipy moTpebieHNM TUIM ¢ BBICOKUM  COJICpYKAaHUEM aMUHOKHCIIOTHI
TpunTodaHa CyToYHas MOTPEOHOCTh B3POCIOrO0 YEJIOBEKa B HUKOTHHOBOM
KHCIIOTE YMCHBIIINIIACH.
ObvscHums MemaboIudeckyo 83aumMoCes3b MeHcO0y HUKOMUHOBOU KUCIOMOU U
mpunmogpanom?

3amaua Ne 13
[Tpu nnuTenbHOM JieueHUU TyOepKyIe3a U30HUA3UI0M Y O0JIBHOTO Pa3BUIIMCH
SnuJenTUPOPMHBIC  TPUMAIKH,  HAOMIOJATIOCh  TOBBIINICHHE  BO30YAMMOCTH
LICHTPAJIbHOM HEPBHOM CUCTEMBI U IIEPUOANYECKUE CYLOPOTH.
Obvschums npuuuny. Kakoii sumamun ciedyem ucnoivzosams?

3agaua Ne 14
Y 60JBHOTO ¢ XPOHUYECKUM 3a00JICBAHUEM TIEUCHU U JKETICBBIBOISIINX
MyTeH pa3BuiIach ocTeoMasaIus (pa3MIardieHue KocTen ¢ qedopmariieit ckenera).
O0bsACcHUMb B03MONCHBLUL MEXAHUM IMO20 OCTIOHCHEHUS.
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PA3JAEJI 3. PEPMEHTbDI

TEMA 3.1. CTPOEHUE U CBOMCTBA ®EPMEHTOB

AKmyarnbHoCmb
depMeHThI — OETTKOBBIE MOJIEKYJIbI, BHIMOIHSIONINE B )KUBOUM KJIETKE (PYHKIIMU
OMOKaTaaM3aTOpoB. 3HAHUA O CTPOCHHM U (DYHKUIMOHHPOBAHUH (HEPMEHTOB
HEOOXOIUMBI JJIsi M3y4eHUs] OOMEHa BEIIECTB U €ro PEryJsluu, JUisi MOHMMAaHUS
naroreHe3a 3a0oieBaHUil, CBA3aHHBIX C HapylmieHHeM (YHKIIHOHHUPOBAHHUS
(epMEHTOB U OCHOB JIEKAPCTBEHHOMN TepaIuy.
Llenb
N3ydyenne ocoOeHHOCTEH (epMEHTATUBHOIO KaTajlu3a M HCCIEI0BaHUE
PAKTUYECKUM ITyTEM CBOWCTB (hEPMEHTOB.

TEOPETUYECKAA HYACTb
OO6miee mpejacTaBiIeHHWE O KaTalu3e, MOHATUS <« HEPTeTHUYECKUM Oapbepy,
(OQHEPTUsl  aKTUBaAIUW». XuMHUUYeckas tmipupoga (pepmeHToB.  CTPYKTYpHO-
(yHKIIMOHATbHAS OpraHu3anus (QEepMEHTOB: MPOCThIE W CIOXKHBIC (EPMEHTHI,
nonudepMeHTHbIe  KOMIUIeKChl.  I[loHsatme 00  amodepmente, Kodakrtope,

xonopepmente.  Knaccudukammss  kohepMeHTOB.  XUMHUYECKOE  CTPOCHHUE
BUTaMUHHBIX KodepmentoB: HAJ, HAA®, ®MH, OA, TAD, I[IdD. Srams
MexaHu3Ma  gedictBus  (epmeHToB.  OCHOBHBIE  CBOMCTBA  (DEPMEHTOB:

CHEU(PUIHOCTh, TEPMOJIAOMIBHOCTh, 3aBUCHMOCTh aKTUBHOCTH OT pH cpensl.

['padmkn 3aBUCHMOCTH CKOpPOCTH (HDEPMEHTATHMBHOW pEAKIHH OT TEeMIEpaTyphl,

pH cpenpl, koHIIEHTpauu pepMeHTa, KOHIIEHTPALUU CyOcTpara.
Bonpockl 0nsi caMoOKOHmMporis

1. OOmee mnpencraBaeHUE O Karajau3e, MOHATHS: «CBOOOJHAS SHEPIHS»,
«QHEPTEeTUYECKHUI Oapbepy», «IHEPTHs AKTHBAIII.

2.  CtpykTypHas opraHnuzaius (EepMEHTOB, MOHATUS: «anmoPepMeHT», «KOhaKToOp»,
«KOEPMEHT, «X0T0(DEPMEHT.

3. Knaccudukamus kopakTopoB W WX poib B KaTallu3e, MPUMEPhl XUMHUYECKOTO
CTPOCHHSI BATAMHHHBIX KO()EPMEHTOB.

4. dynkuuMoHanpHas ~ opraHuzanus  (epMeHTOB,  pOJIb  AKTUBHOIO  H
AJJIOCTEPUYECKOT0 IEHTPOB B (PEPMEHTATUBHOM KaTalln3e.

5.  Drtanbl (QepMEHTATUBHOIO KaTajau3a, OCOOEHHOCTH rumotu3 duiiepa «KI0d-
3amok», Komenna «pyka-nepyaTka» (MJIM MHIYLIMPOBAHHOT'O COOTBETCTBUA).

6. OcHoBHBIE CBOHCTBAa (PEPMEHTOB: CHEUUPUUHOCTb, TEPMOJAOMIBHOCTD,
3aBHCHMOCTH aKTUBHOCTHU OT pH cpensl u mip.

7. OcoOEHHOCTM KHHETUKM (EpMEHTATUBHOIO KaTaiu3a B 3aBUCHUMOCTU OT
U3MEHEHHUsI KondecTBa (hepMeHTa u cyocTpara.
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lMPAKTUYHECKAA HYACTb
JlaGopaTopHnas padora 1
3aBHCHUMOCTH CKOPOCTH (hepMEeHTATHBHOIM
peakIum OT TeMIepaTypbl
HccnenoBanne 3aBUCUMOCTH CKOPOCTH (pepMEHTAaTHMBHOM peaklud OT
TEeMITepaTyphbl Ha MIPUMEPE U3MEHECHHsI aKTUBHOCTU aMHJIAa3bl CIFOHBI((EPMEHT) TIpH
AecTBUM Ha Kpaxman (cyocTpar).
Peakmussbl
1) 1 % pactBOp Kpaxmaia, 2) pactBop Jltoros (o comeprxariumii)
Mamepuan uccriedogaHusi
Cmrona, pa3zBenensast 1:10 (MCTOUHHK OL-aMUJIa3bl).
lNpuryun

['upponu3 kpaxmana MOJ JACUCTBUEM aMuiIa3bl IMPOXOAHUT Yepe3 CTauu
o0pa3oBaHUs AEKCTPUHOB J0 AHMcCaxXapuaa ManbTo3bl. HepacumienneHHblid Kpaxmal ¢
HO/IOM JJaeT CMHEEe OKpalrBaHue. J[eKCTpUHBI B 3aBUCHUMOCTH OT pa3Mepa MOJEKYJ
JAI0T ¢ M0JI0M OKpallMBaHUE: aMUJIOJEKCTPUHBI — (PUOJIETOBOE, SPUTPOIEKCTPUHBI —
KpacHO-Oypoe, axpoJeKCTpUHbI W MalibTO3a — IIBETHAs peakius OTCYTCTBYET,
KEJITHIN I[BET COOTBETCTBYET IIBETY BOJAHOTO pacTBOpa ioja.

[lposedeHue aHarnu3a

[IpuroroBieHue pacTBopa aMuia3bl MPOU3BOJAT MYTEM Pa3BECHHUS CIIOHBI B
cootHotmenuu 1:10 (cobuparot 1 M1 CItOHBI B IIEHTPUPYKHYIO IPOOUPKY U JOBOJISAT
JTUCTUJUTMPOBAHHOM BOJIOM 10 MeTku 10 MIT), XOpOIIO MepeMenInBaroT.

3atem B 4 npobupku (1-4-s) BHocaT no 10 kamens kpaxmana. B ciemyroniue
4 ipobupku (5, 6, 7, 8) BHocaT mo 10 kamenb pa3BeAEHHOW CIIOHBI (PacTBOP
o-amuiasel). [pobupku mensart mo mapam — 1-5-1, 2-6-s1, 3-7-51, 4-8-1 u pa3MemaroT
B Pa3HBIX TEMIIEPATYPHBIX YCIOBUSIX:

- IEPBYIO Mapy MPOOUPOK rmomemniaroT B 6aHio co JibaoM (0 °C);

- BTOPYIO Mapy OCTABJISAIOT Ipu KoMHaTHOU Temmeparype (20 °C);

- TPETHIO Mapy MOMEINAIOT B BoAsSHYI0 OaHto mpu t =38-40 °C;

- YeTBEPTYIO Mapy — B KHUIAILLYy0 BoasHyto OaHio (100 °C).

Yepes 10 wMuH coaepKMMoe KaXIOW Mapbl OPOOUMPOK OOBEIUHSAIOT,
MepeMEIINBAIOT U MHKYOUPYIOT emte 10 MUH B TeX K€ YCIOBHSIX.

[lo okoHyaHMM WHKYOUpPOBaHUSI W3 TPETbe NPOOUPKUM OTOMPAIOT Ha
MpEeAMETHOE CTEKJIO 3 Kami cMecu U A00aBisitoT 1 karumo peaktuna Jlrorona. Eciu
MOSIBUTCA KPacHO€ WJIM KEITOE OKpalluBaHUE (IPUTPOACKCTPUH, MalbTO3a), TO ITO
YKa3bIBaeT Ha 3aBEPIICHUE THAPOIN3a KpaxmMasa aMHIa3oi.

JIyist BBISIBIIEHUS pe3ybTaTa aHalln3a B KaXAyI0 TPOOUPKY J00aBIAIOT 2 Kariu
peaktuBa Jltorosis u HAOMIOMAIOT 3a MOSBICHUEM OKPACKH, HA OCHOBAaHWU KOTOPOM
JICTArOT BBIBOJI O CKOPOCTH (hePMEHTATUBHOM PEaKITUH.
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OgbopmrnieHue pabomel
PesynbraThl aHanm3a ohOpMIISIOT B BUJIC TaOIHUIIBI:

Ne Temneparypa Oxkpacka Ckopoctsb
npoo HHKYOaunu ¢ HOJIOM peakinuu
1 0°C
2 20 °C
3 38-40 °C
4 100 °C

JlaGopaTopHnas padora 2
CneunduvnocTs AeicTBUsSI GepMEHTOB
Peakmusebli
1) 1% pactBop ™oueBuHbl, 2)1% pactBop THOMOYeBHHBI, 3) 0,5 %
cnupTOBBIA pacTBOp (eHondranenna, 4) mpenapar depmenta ypeasbl, 5) 1 %
pacTBop Kpaxmana, 6) 1 % pactBop caxaposbl, 7) peaktuB ®Denmura: 10 kamenb
peaktuBa @enunr [ u 10 kanens peaktuBa @enunr 1, roToBAT €X tempore.
Mamepuan uccrnedosaHusi
[Ipenapar ypeassbl; citona, pazBeaeHue 1:10 (MCTOUHHK oL-aMuUIa3bl).
A. OFHAPY)XEHHUE AFECOJIIOTHOH CIIEQU®UYHOCTH
JNEHCTBUA ®EPMEHTA YPEA3BI
lpuHyun
MeTo OCHOBaH Ha CPaBHEHUH BO3MO>KHOCTH THAPOJIM3A ypea3ol cyOCTpaToB,
CXOJIHBIX TI0O CTPOEHHUIO MOYEBHUHBI U THOMOYEBHHBI.
HEN_(E_NHE I—bN—%—NHg
O
MoqeBKHa THOMOYEBWHE

HeiictBue (depmeHTa OOHapy>KHUBAaeTCsl MO W3MEHEHUIO OKPAacCKU WHIUKATOpa
(deHon(rarerHa B LIEIOYHON Cpeie, KOTOpas CO3AAETCA B PE3YJIbTaTe BBIICICHUS
aMMUaKa Mpy TUAPOJIN3E MOYEBHHBI (DEPMEHTOM ypeas3ou.

Mouesuna + HO Ypeasa 2NH3 + CO,

[posedeHue peakyuu

[IpuroroBnenue pactBopa ypeasbl (ounctuth 3—4 cemeuka apOysa, 3epHa
pacTepeTh B CTyNKe B 1 MJ TUCTUJUTMPOBAHHOM BOJIBI, 3aT€M JOBECTH OOBEM [0
10 mi). TlomyueHHyO 5SMyJbCHIO (UIBTPYIOT dYepe3 JBOWHON CIoM Mapiu |
MCIIONIB3YIOT KaK mpernapat ¢pepMeHTa ypeassl.

3arem OepyT 2 mpoOupku: B 0jJHY n00aBistoT 10 kamens pacTBopa MOYEBUHBI;
B JIpyryto — 10 xarenb pacTBopa THOMOYEBUHBI.

B xaxnayro npobupky BHOcAT 1o 10 xamnens npenapara ypeassl v o 1—2 xamiu
dbenondranenna. [lepememnmpBaror.

Yepe3 HECKOJIBKO MUHYT HaOJIOJAIOT 3a MOSBICHUEM PO30BOM OKpPACKU B
OJIHOM U3 TPOOUPOK.
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b. OFHAPY)XEHHUE CIIELJU®HUYHOCTHU JEHCTBHUA AMHUIIA3BI
CJIFOHBI
lpuHyun

Meron oOCHOBaH Ha CpaBHUTEIBHOM H3YyYEHHUU CIHOCOOHOCTH (epMeHTa
amMuiIa3bl THIPOJIM30BATh Pa3HbIe YIJIEBOJHBIE CYOCTpaThl: MoOJKMcaxapuj Kpaxmani U
aycaxapuj caxaposy.

HeiictBue QepMmeHTa Ha CcyOCTpaT BBISBISIOT MPU TOMOIIM KayeCTBEHHOM
peaKkiuu Ha CBOOOJHYIO albJCTHAHYI0 Tpynny yrieBojoB (peakius Denunra).
Kpaxmain u caxapo3a He UMEIOT CBOOOJHOM adbJAErUAHON TPYIIIbI, TIOATOMY HE JAl0T
MOJIOKUTENIBHOW peakiuu ¢ peakTuBoM @enunra. OHAKO MpU JCUCTBUU aMUJIA3bl
KpaxMall MOXET THUJIPOJIM30BATHCS JI0 MAajbTO3bl, KOTOpask HMMEET CBOOOJIHYIO
aNbACTUAHYIO TPYIITY U 00Jaa€T BOCCTAHABIMBAIOIIUMHI CBOMCTBAMH, IOATOMY TTPU
B3aUMOJICUCTBUU U peakTUBOM DenrHra mnosBiIsieTcs KpacHOE OKpaliuBaHue («+»
peaKIus).

[lposedeHue aHarnusa

[IpuroroBnenue pactBopa amuiiasbl (COOMparoT 1 MII CIIIOHBI B IICHTPUPYKHYIO
MpoOUpPKY U JOBOJAT JUCTWUIMPOBAHHOM BoJoM 10 MeTku 10 wmu, XOporio
MePEMENINBAIOT).

bepyr 2 npoGupku: B onHy moGasisitor 10 kamenb Kpaxmana, B JIPYTylO —
10 xamnens pacTBOpa caxapo3bl.

3aTeM B KXyl NOPOOUPKY BHOCAT MO 5 Kamelb pa30aBiICHHON CIIOHBI,
MIEPEMEIIUBAIOT U CTAaBAT B BOsHYIO OaHto (37 °C) Ha 10 MuH.

BrIsIBAsIIOT pe3ynbTaT rUaposiv3a MyTeM HCIob30BaHus peakiun denunra:
SKamsiM  MCCAeAyeMoro pactBopa no0aBisioT 3 karumm peaktuBa Denunra,
MIPUTOTOBJICHHOTO CaMOCTOATENHHO (cM BbIIIe). [I[poOupku HArpeBaroT JO KUTICHUS U
KuATAT 1| MunyTy. CpaBHUBAIOT OKPACKY B MTPOOUPKaX.

OdgbopmrneHue pabomel

OTMeuaroT NPUHLHUI METOJa, PETUCTPUPYIOT PE3YIbTAThl aHAIN3a U JICJIAIOT

BBIBOJ] O CIIEIIU(DUYHOCTH ICUCTBUS Ypeasbl U O.-aMUJIa3bl.

TEMA 3.2 CIIOCOBbl AKTUBUPOBAHUA U UHI' UBUPOBAHUA
KATAJIMTUYECKOW AKTUBHOCTHU ®EPMEHTOB

AKkmyaribHocmeb

depMeHTHI — OETTKOBBIE MOJIEKYJIbI, C PETYJINPYEMOIl aKTUBHOCTHIO. Bo3MOXkHO
KaK  aKTUBHPOBAHWE  KATAIIMTUYECKONM  aKTUBHOCTH  (EPMEHTOB, TaK W
uHrHOMpoBanve. l3ydyeHne WHTUOMPOBAHHS AKTUBHOCTH (EPMEHTOB HMEET
npakTU4YecKkoe 3HadueHue. Hampumep, BemecTBo guusonpomnuidropdocdaT mpoyHO
HEeoOpaTUMO CBS3BIBAETCS C TUAPOKCUIBHOW TPYNIOW CEepUHAa B aKTHMBHOM LIEHTpE
dbepMeHTa aleTHIXOIMHACTEPas3bl, THIPOIU3YIOMICH aleTHIXOJWH B HEPBHBIX
cuHarcax. MarubupoBanue 31oro hepMeHTa MpeoTBpaIlaeT pacnaja aneTuxojdnHa B
CUHANTUYECKON IIeNu, B pe3yibTaTe dYero MEAMaTop TMPOJOIDKAET OKa3hIBaTh
BO3/ICHICTBHE HA CBOM PELICTITOPHI, YTO OECKOHTPOIHHO YCHIINBAET XOJMHEPTHUECKYIO
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peakiuio. AHAJIOTMYHBIM 00pa3oM JAeMCTBYIOT OoeBble (ocPoopraHuuecKue
BeIlleCTBA (3apyH, 30MaH) U HHCEKTUIUIBI (kapbodoc, nuxiaodoc).

Hekotopeie nmpemapaThl 1O MEXaHHU3MY JCUCTBHSI TaKKe  SBISIOTCS
uHTHOMTOpamMu.  Hampumep, B  KadecTBe HMHTHOMTOPOB  (PEepMEHTOB  TIO
KOHKYPEHTHOMY THITYy HCIIOJIb3YIOT JICKAPCTBCHHBIE BEIIECTBA — aHTUMETAOOJHTHI,
NpUMEHSEMbIC TIPH JICUCHUN WH(OEKIMOHHBIX 3a00JIeBaHUN — CYJIb(aHUITAMHIHBIC
nperapartbl  (aHANOTH  Tapa-aMUHOOEH30HMHOW  KHCIOTHI), TpH  JICYCHUH
OHKOJIOTMYECKHUX 3a00JIEBaHUI — aHAJIOTH HYKJICOTHAOB. Ellle oauH npuMep CBsI3aH ¢
WHTUOMPOBAHUEM  AlICTWICAIMIIMIOBOM  KHUCJIOTOM  (aCOUPUHOM)  KIIFOUEBOTO
dbepMeHTa CHUHTE3a MPOCTArJIaHJMHOB — LUKJIOOKCUTE€HA3bl. JTa KUCJIOTa BXOIUT B
COCTaB TPOTHUBOBOCIATUTENBHBIX CPEACTB M HMCIOJB3YeTCS MPH BOCTAIUTEIHHBIX
3a00JI€BaHUSAX U JIMXOPAIOYHBIX COCTOSHUAX. [Ipricoemnuenre aneTuiIbHON TPYTIIIBI
K THAPOKCWIBHOW TpyIIEe CcepuHa B aKTHUBHOM IIEHTPE (EepMEHTa BBI3BHIBACT
WHAKTHUBAIMIO MTOCJIEIHETO U MPEKpaIieHue CHHTE3a MIPOCTarJIaH/InHOB.

Llenb

N3yuyenune cmnocoOOB AakTUBUPOBAHWUS M HWHTMOUPOBAHUS KaTAIUTUYECKOU

AKTUBHOCTU (DEPMEHTOB MO AKTUBHOMY U AJTIOCTEPUUYECKOMY LIEHTPaAM.

TEOPETUYECKAA HYACTb
NurubupoBanne ¢GepmMeHTOB: 00paTuMoe, HeoOpaTMMoe, KOHKYPEHTHOE.
NHrnbutopel  QepMEHTOB  Kak  JIEKAPCTBEHHbIE  Ipemnaparbl.  Perymsanms
KaTaJUTUYECKON aKTUBHOCTU (PEPMEHTOB, CIIOCOOBI AKTHUBALMU: AJNIOCTEPUUYECKHE
MEXaHU3Mbl, KOBaJ€HTHas MOJU(UKALUs, OrpaHUYEHHBIH MPOTEoNn3, OEIoK-
6enkoBoe B3auMoeiicTBue. M30hepMeHThI: HCTIONb30BaHUE B MEIHUIIMHE.

Borpockl 0risi caMOKOHMpPOsis

CriocoObl aKTUBHPOBAHUS KaTAIMTUYECKOW aKTUBHOCTH (DEPMEHTOB.

AnnocTepudecKkue MEXaHU3MBbl PETyISIIINA aKTUBHOCTH ()EPMEHTOB.

KoBanientHas wmomudukamus, nyrem QochopunupoBanus/aedochopuiin-

POBaHMSI.

benok-0enkoBoe B3auMOI€iiCTBHE.

YacTUYHBIN WM OTPAaHUYEHHBIN ITPOTEOJIN3, €TO 3HAYCHUE.

Bunbl uarnOupoBanust GepMEHTOB B KJIETKaX.

OO0paTnuMoe KOHKYPEHTHOE HHTHOMPOBaHUE, IPUMEPHI.

HekonkypeHTHOE 00paTUMO€ HHTHOMPOBAHKE, TPUMEPHI.

HeobOpatumoe narnbupoBanme, mpuMephbl.

0. Ilpumenenume WHrUOMTOPOB (GEPMEHTOB B  KA4eCTBE JIEKAPCTBEHHBIX
npenapaTos.

WP

HROKONO U A
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lMPAKTUYECKAA YACTD
JlaGopaTopHnas padora 1
Bausinne aKkTMBATOPOB M HHTHOMTOPOB HA AKTUBHOCTH AMMJIA3bI
lNpunryun

Meton 0OCHOBaH Ha CPaBHEHHH CKOPOCTH T'MJPOJIA3a KpaxMaja MoJ JeHCTBHEM
aMmIasbl CIIOHBI MyTeM moOaBnenust moHoB ClI m Cu®'. JleiictBue QepmeHTa Ha
cyocTpar (B MPUCYTCTBUU AaKTUBATOPOB/MHTUOWTOPOB) BBISIBIISETCS MPU ITOMOIIH
pEaKIHU C HOAOM.

Peakmusebli

1) 1% pactBop CuSQs, 2) pactBop Jltorois, 3) 0,9% pactop NaCl.
Mamepuan uccriedogaHusi

Cmrona, pa3zsenenHas 1:10 (MCTOUHHK OL-aMUJIa3bI).
[posedeHue peakyuu

[IpurotoBnenue paszBeaeHHoN citoHbl 1:10: coOuparor 1 M CiIIOHBI B
LHEHTPUPYKHYIO TIPOOUPKY U JOBOJAAT NUCTUIUIMPOBAHHOM BOJOM a0 MeTku 10 mui,
XOpOILIO NEPEMEIINBAIOT.

3atem Oepyr Tpu 1pobupku. B mepByro gobapmsior 10 kamenb
JTUCTHWJUIMPOBAaHHOM BOJbI, BO BTOpyro — 10 kamens pactBopa NaCl, B TpeTpio —
10 xamnens pactBopa CuSOa.

[locne vero B kaxayro mpobupky nodasisitor mo 10 xamenb pa3daBiieHHOM
CJIIOHBI, ITIEpEMENTUBaIOT U J00aBIAIOT Mo 10 Kamenb pacTBOpa Kpaxmara.

[TpoOupku craBsat B BogsHyto O6anto (37 °C) Ha 15 MuH.

JIsist BBISIBIIEHUS pe3yJibTaTa padoThl TOTOBAT TPpU NPOOUPKHU ¢ BOJOM 1o 1 M1 B
KaKI0M, noOamistor 1-2 xamm peaktuBa Jltoronss M mpuOaBISIIOT MO 5 Kamelnb
COJIEP’KUMOTO OIBITHBIX TPOOUPOK. CpaBHUBAIOT OKPACKY B IPOOHpPKAX.

OgbopmrneHue pabomel

OTMeuaroT NPUHLHUI METOJa, PETUCTPUPYIOT PE3YIbTAaThl aHAIN3a U JIECJIAIOT

BBIBOJ] O BJIMSIHUU MOHOB XJIOpa U M€Y Ha AKTUBHOCTH CL-aMUJIA3bI.

TEMA 3.3. KTACCUOUKALIUA PEPMEHTOB

[To Tumy katanu3upyeMoit peakiuu Bce (PepMEHTHI IeTAT Ha 6 KITacCcoB.
| Kj14CC. OKCHIJOPEJYKTA3bI

- (depMeHThI, KaTaTU3UPYIONIUE OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKIIHH,
JIeKAIKUe B OCHOBE OMOJIOTUYECKOTO OKUCIICHUS, KJIACC HACYMTHIBACT 17 MOIKIACCOB.

[Tonknaccer:

1.1. JderuaporeHa3npl: GEpMEHTHI, KaTaIU3UPYIOIIUE PpPEaKIUH TMepeHoca
aTOMOB BOJIOPOJA.

a) Aspobnvle decudpozenaswvl (KaTaIU3UPYIOT MEPEHOC MTPOTOHOB U AJICKTPOHOB
HEMOCPEJACTBEHHO Ha kuciopona). KodepmeHTamu a’poOHBIX  JerHaporeHas
apisitorcss AL (praBunanennnaunykieotua) 1 ®MH (dh1aBUHMOHOHYKIIEOTH]).
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lNpumep:

HO—CH5 HO—CHoy
g l
H H H
Ho NP B0 Ho NP H
H OH H ZH
D-r KON M paHo3s D-rNHKOHONAKTOH

Depmenm: TIIOKO300KCHIa3a

Kogpepmenm: ®AJL

Bumamun: pubodnasun (By)

0) Awuaspobuvie Oecudpocenasvl KaTaTU3UPYIOT TEPEHOC TMPOTOHOB U
AJIICKTPOHOB Ha TIPOMEXYTOUYHBIA CyOCTpar, HO He Ha Kuciopona. KodbepmeHntamu
aHa’poOHBIX AeruaporeHas sBistoTcss HAJl (HukotuHamuaunykineotun) u @A/l

lpumep 1
[ s
i | + HaO™ i_"' | + HAIOH + H*
COOH COOH
MonodHas [MUpoBUHOrpaaHaA
KMCNoT3 KMCNOT3

Depmenm: NaKTaTAETUIPOTE€HA3a
Koghepmenm: HAJL
Bumamun: nuxotunamup (PP)

lpumep 2
lCODH lCODH
"2 v ean —— 7+ oanm,
" i
CO0H COOH
CWHLIMHAT dyrapaT

@epmenm: CyKUUHATIECTUAPOTEHA3A
Koghepmenm: ®A]]
Bumamun: pubodnasun (By)

1.2. Ilutoxpombl — (QepMEHTHI, KaTAIU3UPYIOIIUE IEPEHOC IIICKTPOHOB.
SIBISIIOTCSL IO XUMUYECKOMY CTPOCHHUIO TEMONPOTEUHAMHU, OTINYAIOIIUMUCA APYT OT
JIpyra HE TOJIbKO CTpPOEHHEM OEIKOBOTO KOMIIOHEHTAa, HO W TPOCTETUYCCKUMU
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rpymniamu. B X0A€ KATAIMTHUYCCKOI0 Iponeccca BAJICHTHOCTL KEJIC3d, BXOAAIICTO B
COCTaB I'cMa MUTOXPOMOB, 06paTI/IMO HU3MCHACTCA:

Fe* « =% 5 Fe

[{utoxpombl b, C1, C, @ U & BBIMOTHAIOT (YHKIHIO MEPEHOCA 3JICKTPOHOB B
JBIXaTEJIbHOW LM MUTOXOHApUM. [{uTOXpoM Pasp — KOMIIOHEHT MUKPOCOMAIBHOU
LEMHA OKUCIICHUS.

1.3. Karana3a u nepokcuaaza — (QpepMeHTHI, KaTaJTU3UPYIOIIHE Pa3I0KEHUE
MepoKcuaa Boaopoma. OTH  (EpPMEHTHI  SBISIOTCS  CIOKHBIMH — OCJIKaMU-
remonpoTenHamMu. [lepokcuaasbl st cBOed pabOTHI HYKIAIOTCS B TPUCYTCTBUU
cyOcTpara — JoHOpa BOJIOPO/IA.

lNpumep 1
H20, + H0, — 2H;0 + 0,7
QDepmenm: KaTanasa
lpumep 2
2 I'myratnon—SH + HyO2 — I'myratnon—S- S-I'nyratuon + 2H,0
Depmenm: TIyTaTUOHIIEPOKCH1a3a
Il kstAcCc. TPAHC®EPA3BI
- (hepMEeHThI, KaTAIU3UPYIOIIME PEAKIMU TMEPEHOCa PA3TMYHBIX TPYHI OT OJIHOTO
cyoctpata (moHOp) K  JApyroMy  (aKUenTrop), VYYacTBYIOT B  PEaKIMsIX
B3aUMOIPEBPAIEHUN PA3IMYHBIX BEIIECTB, OOE3BPEXKUBAHUS TMPUPOAHBIX U
YyKEPOIHBIX COCTUHEHUI.

Krnacc nacuutsiBaetr okono 200 ¢pepMeHTOB, ToApa3iensieTcss Ha 8 MOIKIacCOB
B 3aBUCUMOCTH OT CTPOEHHUSI IEPEHOCUMBIX UMU TPYIIIL.

ITonknaccel:

2.1. ®epMeHTDI, MIEPEHOCAINIHE OXHOYTJIepoaHbIe ocTaTkmu: MeTiia (—CHs),
dopmuna (—COH), metunena (=CHy) u np.

lpumep:
Ha
(}}Hz—i— ageHO3nH
(FHQ + CyboeTpar —e MeTneyboTpaT + A0eHO3MAToMOLKCT eMH
?H—NHQ
COOH
AKTWEHAA hopMa METHOHWHA

Depmenm: Metuntpancdepasza

Koghepmenm: Terparuapodonnenas Kuciora

Bumamun.: ®onuesas kuciora (B.)

buoxumuueckasa  ¢ynxyus:  CuHTE3  MeIUWAaTOPOB  HEPBHOM  TKaHU:
alleTWJIXOJIMHA, KaTEeXOJIaMMHOB, a TaKXe JpyrMX BEIIECTB: KpeaTHHA,
dhocharuamnxoauna.

39

https://www.twirpx.org & http://chemistry-chemists.com



2.2. Aunarpancgepasbl: IEPEHOCIT ALMIBHBIA OCTATOK HA JPYrO€ BEIIECTRO.
lNpumep:

e
H-COH HACO-C—R 4
0
2 AUMN-KoA + Hooy o = 2 HS-RoA 4+ HCO-CoR,,
H/CO—PO3HA, HACO—POsH,
rmuiepodoocdaTt chocdraTHMAHaA KMCcnoTa

@epmenm: Auuntpancdepasza

Kogpepmenm: KobepmeHnt A

Bumamun: TlantorenoBas kuciora (Bs)

buoxumuueckasa @ynxkyua: CuUHTE3 HEUTPATBLHOTO KHUpPA, MPEBpaIICHUE
CBOOOJTHBIX KUPHBIX KUCIIOT U T.J.

2.3. AmuHOTpaHc(epa3bl: KaTaau3UpPYIOT pPEAKUWA TPAHCAMHUHUPOBAHUSA —
[IEPEHOCAa AaMUHOTPYIIII C OL-AMUHOKUCIIOTHI HA OL-KETOKUCJIIOTY.

lNpumep:
y t iy ¥
(|3H—NH2 + (li =0 ——» C|: =0 + EllH—NHQ
COOH COOH COOH COOH
AMUHOKMCNOTE  KeTOKKMCNOTA HoBaA HoeaA

HeTOKMCNOTE dMMHOKACNOTE

Depmenm: AmunoTpaHncdepasa

Kogepmenm: Iupunokcanbdocdar

Bumamun: TTupunokcun (Be)

buoxumuuecxkas ¢ynkyus: Baxueiimue GhepMEeHTb MeTa00JM3Ma CBOOOIHBIX
aMUHOKHUCIOT. OnpeAensitoTcs B KIWHHUKE [JIs JUArHOCTHYeCKuX uenei. Tak,
aKTUBHOCTh ajaHuHaMuHOTpaHchepasbl (ANAT) ompenensieTcss Mg JUATHOCTUKU
BUPYCHOTO TE€MaTUTa, aKTUBHOCTh acnapraramuHorpaHcdepasbl (AcAT) — npu
uH(papKTe MUOKap/a.

2.4. ®ochorpancdepasnbl (kuHazbl). I[lepeHoc ocratka dhochopHON KHUCIOTHI
AT® Ha apyrue BelecTsa.

lNpumep:
OH 0-PO3H5
HO O HO 0
AT+ —= AQD +
OH OH
OH  OH OH  OH

Depmenm. I'eKCOKMHA3a

Koghepmenm: Kodaxrop Mg?*

buoxumuueckasa ¢yukyus: B pesynbrare IeHCTBUS KWHA3 B OpraHU3ME
CUHTE3UPYIOTCS MHOTOUYHUCIICHHBIC (DOCHOPHINPOBAHHBIE COSTUHCHUS.
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Il K14aCcC. I'HIPOJIA3BI
- (bepMeHTBI, KaTANU3UPYIOIINE PEAKIMHU pa3pbiBa BHYTPUMOJCKYJISPHBIX CBS3El B
cyoctpate (3a uckmoueHueM C-C cBszeit) myTtem npucoenunenus snemeHToB HoO.
Kiacc HacuuthiBaet okoio 460 ¢pepmeHToB, moapaszaensercs Ha 11 moakiIaccos.

['unpoinassl cOCpeIOTOUEHBI B OCHOBHOM B KEIYJIOYHO-KHUIIIEYHOM TPAKTE U B
JM30cOoMax KIETOK TkaHed. OCyIIeCTBISIIOT paciiaj; MaKpOMOJEKYJ, o0pa3ys JIErKo
abcopOupyeMble MOHOMEPHI.

ITonkiaccst.

3.1. Dcrepa3bl — PepMEHTHI, THAPOITUIYIONINE CI0KHOI(DUPHBIE CBSI3U.

a) Docghoscmepaszvi nnm docdaTazbl THIAPOIUIYIOT CIOXKHOIDUPHBIC CBSI3H,
oOpa3oBaHHbIe cnupTamMu U (GocopHOil KucIoTOH. K HUM OTHOCSTCS KHCIBIE U
mienounbie pocdarazsl (Manocnenupuynsl), 1,6-ppykrozoducdocdaraza (BrICOKO-
cnenuduyHa).

lpumep:

R-CH,-O-POsH, + H) O - R-CH,-OH + H3POq4

Ilpumenenue 6 meduyune: AXTUBHOCTH ¢ocdara3 omnpenensercs s
JAMArHOCTUYECKUX Lened. AKTUBHOCTD IienouHoi ¢ocdatassl (ILID) yBennunBaercs
B CHIBOPOTKE KPOBH MpH psijie 3a00JIeBaHU KOCTHON TKaHU (PaxHT, OCTEOCAPKOMA,
METacTa3bl OMYyXOJIU B KOCTH), aKTUBHOCTh Kucion ¢ocdatassl (KD) yBenuuupaercs
B CBIBOPOTKE KPOBH MPHU PAKE MPEACTATEIHHON Kee3bl.

0) Kapbokcuscmepaszvi  OCYHIECTBISIOT  TUIPOJM3  CIDKHBIX  3(UPOB,
00pa30BaHHBIX CIUPTAMH U OPTAHMYECKUMHU KUCIIOTAMHU.

lNpumep:
2
= HAZOH
HACO-C—
A o TR Lo
HCD—GiRE + ARl ——————- + JR-CO0H
HQCG—CiDR FpeOH AHpHBEIE
3 rJ'IIr“ILIIGDHH KUCNOTERI

HelTpaneHEBIA #Up
buoxumuueckasa @ynkyus: AXTHUBHOCTH Jumnasbl, (ochonumnasel  pe3Ko
MOBBIIIAETCS B KPOBH MPHU MOPAKEHUAX TTOKETYIOYHON KEIE3bI.

3.2. 'nuko3uaasbl — GEPMEHTHI, PACIICTUISIONTUE CBS3H B YIJICBOIAX.

K rmmmko3umazaM OTHOCAT o-amMuia3y (CIIOHHYIO H  TOKEITYI0YHYIO),
OCYIIECTBIISIONIYIO THAPOIN3 0O-1,4-TTUKO3UIHON CBS3M B Kpaxmaje, TIIMKOTeHE U
T.1.

Ipumenenue 6 meouyune: JlnarnocTuka HapymeHUs QyHKIMHU TOKEITYI0UHON
xene3pl. [lpu  BoOCHManeHWW TOKEITYJOYHON JKeNle3bl aKTUBHOCTh Ol-aMHUJIa3bl
YBEJIMYUBAETCS B KPOBU U MOYE.

3.3. HenTuaruapoJiazel — GEpMEHTHI, THAPOIU3YIOIINE TETTHIHBIE CBS3H.

a) 9HOOnenmuoasvl TUAPOIU3YIOT BHYTPEHHHE TENTHUIHBIC CBSI3U B OEIKOBOM
MOJIEKYJIC.
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K snponenTumasamM OTHOCST MENCUH — (PEPMEHT >KETyJOUYHOTO COKa; KaTelCHH
| — depmenT, aHaTOTUYHBIN MENCUHY, HAXOJUTCA B JIM30COMAaX KJIETKU; TPUIICUH —
(dbepMeHT maHKpeaTHYecKoro coka; karerncut Il — am3ocomanbHbBIN aHANOT TPUIICHHA;
XUMOTPHUIICUH — (DEPMEHT MaHKPEaTHYECKOTO COKa.

0) ox3zonenmuoaszvsi TUAPOJIW3YIOT BHEIIHHE TMENTHIHBIE CBA3U B OEIKOBOMU
MOJIeKyJie (OTUICTUISIOT KOHIIEBbIE AaMUHOKUCIIOTHI B TIETITUAHOM LIETH).

K sKk3omenTuaazamMm oTHOCAT: aMUHONENTU/IA3bl — PA3PhIBAIOT MENTHAHYIO CBSI3b
¢ N-koHIIa menTuaa, KapOOKCUIIENTHAA3bl — OTIIEIUISIOT aMUHOKHUCIOTY ¢ C-KOHIIa
MenTHIA.

3.4. Tlonudocdarazsl — depMeHTsl, ruapoIM3yOmUe (HOCPOPHO-aHTUI-
PHUIHBIC CBSI3U.

[Tpumepom nomudocdaras apusercs pepmeHT ageHo3unTpudocdaraza (ATD-aza):

AT®da3za
ATO + HO > AJlD + H3PO,

IV kj14CC. JInA3b]
— (bepMeHTHI, KaTanusupymomue peakiuu paspbisa C—O, C—C, C—N u apyrux cBssen,
a Takxke oOpaTMMble pPEaKIUM OTLICIUIEHUS pa3iMyHbIX TPy cyOcTpaToB
HETMJIPOJUTHUYECKUM IyTeM. OTH peakUuu COMPOBOXKAAIOTCS 0O0pa3oBaHUEM
IBOMHOM CBSA3M WM IPUCOECIMHEHHWEM TIPYNI K MECTy JABOWHON cBs3H. Kiacc
HacuuThIBaeT 0koJo 230 pepmeHTOB. JInasbl — ciokHbIe (PEPMEHTBHI.

[Toaxiaccer:
4.1. JIna3wl, pa3zpbiatoniue cBsizb C—C.
lpumep:
e e
I I
COOH H
MUpOBMHOMpaAHaS Y HCYCHBI A
KWCNOTS anbasrua

@epmenm: TlupyBatnekapOoKcuIaza

Kogpepmenm: Tnamunaudocdart (TID)

Bumamun: Tuamun (B;)

buoxumuuecxkas ¢ynkyua: OepMeHTH Y4YaCTBYIOT B CHHTE3€ U pacraje
MPOMEKYTOUHBIX MPOIYKTOB 0OMeHa ¢ 00pa3oBaHMEM KOHEUYHBIX MpoAykToB: COp,
H,0, NHs.

4.2. JIna3zwl, pa3zpeiBatoniue cBsizb C-O.

lpumep:

H,CO3; - H,O + CO,

®Depmenm: Kapboanruapasa
Kogepmenm: Conepxut Zn.
V KJj14CC. U30MEPA3BI
- (epMeHTHI, KaTAIM3UPYIOIIUEC W30MEPHBIC MPEBpAIICHUS B TMpeAeiax OJHOU
mosiekynbl. Kmacc nacuuteiBaer Oonee 80 depmenToB. M3omepassl — CIOKHBIE
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depmentel. K #ux KopepMeHTaM OTHOCATCS NHUPHUIOKCATIEBBIE, KOOaMUIHBIC,
nenTuiHbIe (TIIyTaTioH), hocharsl MOHOCAXapua0B (TI0K030-1,6-1udocdar) u ap.

Ilonkmaccel.
5.1. MyTa3bl — BHYTPUMOJIEKYJISIpHbIE TpaHC(hepassbl.
lpumep:
(lng—DF'DgﬁE CHaOH
(llHDH — ClH—DF'DgHz
ZOOH COOH

S-chocdhornuuepaTt 2-chocchornuuepat

@epmenm: GochornuiepomyTasza

buoxumuueckaa ¢ynxyus: V3menenne OMOJOTUYECKON aKTUBHOCTH MOJIEKYI,
MEPEKITIOYEHUE UCTIOJIB30BAHUSI META0OJIMTOB Ha PA3IMUHBIX MTyTSIX OOMEHA BEIIECTB.

5.2. BHyTpuMOJIeKYJISIPHbIE OKCHIOPEIYKTA3bI

lNpumep:
EFHE—DF'DSHE (lﬁHz—DPDgﬂz
tlﬁHDH — =0
|
(lj:o CH-0OH
H
Muuepaneierma- AWoKCHa UeToH-
S-chocchaTt dpocchaT

®Depmenm: Tpuozodocharuzomepasa
VI ksAacc. JINTA3bI(CHHTETA3bI)
— (epMeHThI, KaTaTM3UPYIOUIUE MPUCOSCAUHEHUE APYr K APYry ABYX MOJIEKYJ C
HCIIOJIb30BAHUEM HHEPIrUU BBICOKOHEpreTuueckux cBsized ATO (wnm  apyrux

MakposproB). Jlurazel — cnoxsble ¢epMeHThl. OHM coAep’KaT HYKJIEOTHUIHBIE,
ouotuHoBbIe (BUTaMuH H), ponueBbie kohepMEHTHI.
ITonxmnaccel.
6.1. ®epmenTsl, cuntesupytomue C—C cBs3u.
lpumep:
CH LFOO H
[ CHo
C=0 + ATP + COyj— | + Al + HoPO
| : 2 =0 34
COOH I
MMMpOBKMHOrpEAHAHA COOH
HMCMOTS OKcanoaUeTaT

@epmenm: ITupyBaTkapOokcuIaza
buoxumuuecxkas ¢pynxyus. CUHTE3 BEIIECTB B KJIETKE: HYKJICOTHUI0B, MOYEBHHBI,
remMa u Jp.
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Llenb
HN3y4CHHUC KJIaCCI/I(I)I/IKaHI/II/I (1)epMeHTOB, OCBOCHHC MCTOJa OIIPCACIICHUA
AKTHUBHOCTHU O-aMHJIA3bI.

TEOPETUYECKAA HYACTb
[IpuHIMTIBI COBPEMEHHOW HOMEHKJIATYyphl W KjiacCUpUKamuu (EpPMEHTOB.
Kmaccer  (epMeHTOB: OKcHAOpemyKTasbl; TpaHcdepasbl; THAPOIA3bI, JIHA3HI,
n3omepasbl; Jnurasbl (cuHTeTasbl). OOmas XapakKTepUCTHKAa KaXXJIO0ro Kiacca,
OMOXUMHUYECKasi pOJb, OCHOBHbIE mojakiaccel. CrpoeHue (EepMEHTOB U
KopepMeHTOB, 3HaTh XUMHUECKYIO CTPYKTYypy TAD, ®MH u ®AJl, HA/l u HAD,
[Id. Tlpumepbl OHMOXMMHUYECKMX peaKIui, KaTaIM3UPYEMBIX  OTACIbHBIMU
NPEICTaBUTEIIIMH KaXJ0ro kiacca ¢pepmMeHToB. MexaHu3Mbl yyactus (epMEHTOB B
KaTaJIn3€ OKUCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX U JIp. PEAKLIUM, B YACTHOCTHU MEPEHOCca
AJIEKTPOHOB U MPOTOHOB OT JOHOpa K akuentopy kodpepmentamu HAJl (HALD),
OMH (®A]]) B coctaBe aeruaporeHas. [[puHIUIIBI KOJTUYECTBEHHOTO OMPEACIICHUS
akTUBHOCTH  (depMeHTOB. Enununmbl  aktuBHOCTH  (epMeHTOB.  OCHOBHBIE
HaIpaBJICHUS] SH3UMOJIOTUM (SH3UMOMNATUH, DH3UMOJIMATHOCTHKA, SH3UMOTEpamnus),
UX MPAKTHYECKOE 3HaueHUe. [lepBuUHbICE U BTOPUYHBIC YH3UMOINATUU. DEPMEHTHI B
KJIIMHAYECKOW  JabopaTopHOMl  auarHocThke. @DOepMEeHThl —  JIEKAPCTBEHHBIE
npenaparsl.
Boripocbki 0111 caMOKOHMPOTisi
1. Kako# npuHIIMI JIEKUT B OCHOBE JieJIeHUsI (DEPMEHTOB Ha KIIACChI?
2. TlpuHIMIBI COBpEMEHHONW HOMEHKIATYphl (DEPMEHTOB (IPUBECTH MPUMEPHI).
3.  Oxcumopemnykrasbl, CTPOCHHE, OCHOBHBIC TOJIKJIACCHI, OHOJOTUYECKAsl POJIb,
IIPUMEDP XUMUUYECKON PEAKLUH.
4. Tpancdepasbl, OCHOBHBIC TOJKJIACCHI, OWOJOTHYECKAs pPOJb, MPUMEP
XAMUYECKOU pEaKIUH.
5. T'maponasbl, CTpOE€HHE, OCHOBHBIE MOJKJIACCHI, OHWOJOTHYECKash POJib, MPUMEP
XUMHUYECKOUN pEaKIInu.
6. JImasel, cTpoeHHWE, OCHOBHBIE TIOJKJIACCHI, OHOJIOTHYECKAs pOJb, IPUMED
XUMHUYECKOUN pEaKIInU.
7. M3omepasbl, CTpOEHUE, OCHOBHBIC MOIKIACCHI, OMOJOTHYECKAs POJib, IPUMEP
XUMHUYECKOUN pEaKIInU.
8. Jluraspl, cTpoeHHE, OCHOBHBIC IMOJKIACCHI, OMOJOTHYECKAs POJb, MPUMEP
XAMUYECKOW pEaKIIUH.
9. TlpuHIMMBI KOJTMYECTBEHHOTO OIMPEACIICHHS] aKTUBHOCTH (DEPMEHTOB, €IMHUIIBI
aKTUBHOCTU (DEPMEHTOB.
10. OcHoBHBIC HaMpPABJICHUS YH3UMOTEPAINU, MPUBECTH MPUMEPHI TPAKTUIECKOTO
MCIIOJTh30BaHUs (DEPMEHTOB U UX UHTUOUTOPOB B METUITMHE.
11. OcHoBHbIE NPUHIMIBI SFH3UMOIUATHOCTUKH, IPUBECTU MPUMEPHI.
12. IlpuyuHB BO3HUKHOBEHHUS MEPBUYHBIX U BTOPUYHBIX IH3UMOINATUNA, TPUBECTH
IpUMEPHI.
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lMPAKTUYECKAA YACTD
JlaGoparopHnas paGora
Kosn4yecTBeHHOeE onpe/iesieHre AKTUBHOCTH ¢-AMHJIA3bI
Y 310poBOrO ueigoBeKa B KPOBH B HEOONBIIOM KOJIHYECTBE COACPKHUTCS
amMuia3a JIByX M30(EpPMEHTHBIX THIIOB: MaHKpeatndeckuii — P-tum (okomo 30 %) u
cmoHHOM — S-tun ( okono 70 %), KoTopble MOMaaaldT B KPOBb B pe3yibTare
€CTECTBEHHOTO CTAPECHUSI U OTMHUPAHUS KJIETOK CIIOHHBIX JK€JIe3 U IMOJKETYI0YHOM
KEJE3bl.
Peakmusbi
1) kpaxmanbHbIil cyocTpar B Buje 0,04 % BoaHOro pactBopa, 2) 0,15 0OCHOBHOI
pactBop #ona; 3) 0,011 padbounii pactBop: 25 r KF pactBopsitoT B 50 MJI OCHOBHOTO
pacTtBOpa Hoja 1 JOBOJAT NIUCTUIMPOBAHHOM BOo10M /10 SO0 mul.
ObopydosaHue
Mukpokosopumerp MKM®-02M  (puc. 1) mnpeaHasHadeH UIsl H3MEPCHUS
ko3 duimenTa NOpOIyCKaHUs  PacTBOPOB NpH  OMOXMMHYECKOM  aHAIIM3E,
OTpEICJICHUS] ONTUYECKOMN MJIOTHOCTH M KOHIIEHTPALIMK UCCIIEAYEMbIX OMOMIPOO.

Puc. 1. Muxpoxonopumemp MKM®-02M

Mamepuan uccrnedosaHusi
ChIBOpOTKA KPOBH, MOYA
lNpuHyun
o-AMumaza KaTalu3upyeTr Tuapoiu3 o-1,4 TIMKO3WIHBIX CBS3€H Kpaxmasna.
KomnyectBo  ocraBmierocs  Kpaxmaja, MPONOPUHOHAIBHOE  KAaTAIUTHUYECKOU
aKTUBHOCTU (pepMEHTa, OTMPEEISIOT MO IIBETHOM PEAKINK C HOOM.
[lposedeHue aHarnu3a

OIIBIT , ma KOHTPOJIb, ma
PactBop cyOcTpaTa 1,0 1,0
NukyOupyrot npu 37 °C B TeueHue 5 MUH
CrpIBOpOTKa 0,02 —
NukyOupyrot npu 37 °C TO4HO 5 MUH
PactBop #ona 1,0 \ 1,0
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XoJo1Hast

8,0 8,0
JTUCTUTUPOBAaHHAS BOJIA

[TepememmBaror. I3MepsIoT ONTHYECKYTO
IUIOTHOCTb ONBITHOTO U KOHTPOJIBHOT'O PACTBOPOB
npotuB BoJibl pu 650—670 um. Krosera 1,0 cm

Pacuem
AKTMBHOCTb amunasbl, r/n/y = Ec=E; «240
HopwmaribHble 8enu4UHbI §
CrIBOpOTKaA 16-30 r/n/qa
Moua 28-160 1/1/4
KnuHuko-OuaecHocmu4yeckoe 3Ha4eHue
IloBrIIlIEHME AKTUBHOCTH (bepMeHTa IMPOUCXOOUT TIJTaBHBIM 06p330M IIpu
3a6OHeBaHHHX HO,H)KGHY,HOHHOﬁ KCJIC3HbI. HpI/I OCTPOM IIAHKPCATUTC AKTHBHOCTHL B
KpoBU M Mode Bo3pactaer B 10-30 pa3. Bospacrtanue axTUBHOCTH (QepMeHTa
BBISIBIIACTCS HpI/I 6CpCMCHHOCTI/I, HO‘—I@‘IHOfI HEOJOCTAaTOYHOCTH, KHH.IG‘IHOfI
HEMPOXOJIUMOCTH, 3a00JIEBAHUSAX JKEIYHBIX MyTeH, AUAOCTUYECKOM KETOAIUA03E,
HGKOTOpBIX OHYXOJ'IHX JCIKUX U AUYHHUKOB, HOpa)KCHI/II/I CJIFOHHBIX KCJIC3.
OgbopmrneHue pabomel
OTMeqaroT NPUHIUII METOJIa, PETUCTPUPYIOT PE3YIbTAThl AHAIM3A W JICJIAIOT
BBIBOJ] O BO3MO>KHOHM MATOJIOTHH.

IIPUMEHEHUE ®EPMEHTOB B ME/IHIIUHE H ®APMAIIUHH
1. ®epMeHmMbI Kak fiekapcmeeHHbIe rpernapamabl
[lepcriekTUBHOM  00JIACTBIO SH3UMOJIOTUU  SABJISICTCA  DH3UMOTEpamusi —
WCIIOJb30BaHNEe (PEPMEHTATUBHBIX MPEMapaToB C 1Ebl0 JeueHuss. OHa pa3BUBaeTCS
0 CJIEAYIOIINM HAIMpPaBICHUSIM:
1) npumMeHeHue GESPMEHTOB B KAYECTBE 3aMECTHTEILHON TEPAITHH;
2) 1 ynajaeHusl HOKU3HECIIOCOOHBIX TKaHEH;
3) mapeHTepaibHOE MPUMEHEHHE (PePMEHTATUBHBIX IIPEIAPATOB,;
4) ucnosabp30BaHUE HHTHOUTOPOB (DEPMEHTOB;
5) kak mpenaparbl CHCTEMHOM TEPAaIHH.
3amecmumenvras 3H3UMOMmMepanus Ha3HAYACTCA TMPU HAIUYUM TMPU3HAKOB
(dhepMEeHTaTUBHON HEIOCTAaTOYHOCTH. B cocTaB mpemapaToB, HCHOJIB3YEMbIX IS
nedenus 3aboneBanmii JKKT, BXoasaT »SH3UMBI — THAPOJA3bl JKHBOTHOTO U
PaCTUTEIILHOTO TIPOUCXOXKACHUA. J{JI1 MEAUITMHCKUX TIeJIel TPUMEHSIIOT (PePMEHTHI,
MoJTy4yaeMble U3 MOHKEITYIOYHOM JKeJIe3bl KPYITHOTO POraToro CKOTa U CBUHEH, Takue
KakK IMETCUH, TPUIICUH, XUMOTPUIICUH, a TAaK)Ke UX cMeCcH (A0OMUH, XUMOIICHH).
[TomuMmo mpoteunas, psia apyrux ¢pepmentos, B yactHoctu PHKaza, JIHKa3a,
rUajgypoHHua3a, KoJlareHas3bl U 3J1acTas3bl, OTACIBHO WK B CMECH C MIPOTEHHA3aMH,
UCNONB3YIOMCSL 011 MeCmHOU 00pabomku paH, BOCTAIUTEIBHBIX OYaroB, OKOTOB,
yCTpaHEHHUsI OTEKOB, T€MATOM, KEJIOUIHBIX PyOIIOB.
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OgauM W3  HampaBIICHWHA OSH3UMOTEpANMH  SBISIETCS  NApeHmepaibHoe
ucnonv3osanue Gepmenmos B COUCTAHUM C JIpyrod Tepamuerd (dJIEMEHTHI
KOMIUIEKCHOM TepaIriim).

Kaxk nmpenapatel cucmemnoti mepanuu (Bo6su3zum, ®noranzum, Boos-myroc E)
(hepMeHTBI 00J1aTat0T PSAJOM MOJIOKUTETBHBIX Y(P(DHEKTOB:

OKa3bIBalOT MOJOXKUTEJIIBHOE BIIMSHUE Ha CBOWCTBA KPOBH (PH3UMBI
NOBBIIIAIOT AIACTHYHOCTH JPUTPOLUTOB M CHHWKAIOT arperalMoHHYIO
CIIOCOOHOCTH TPOMOOITUTOB, UTO YJIYYIIIaeT «TEKYYECTh» KPOBH);

YCKOPSIIOT paccacblBaHUE BO3HUKIINX OTEKOB, T. €. IIPU COCYIUCTOM 3aCTOE
MIPOTEOTUTHYECKUE IH3UMBI PACHICIUISIIOT OEJIKOBBIE BEILIECTBA, SBIISIOLIUECS
MPUYMHON OTEKOB, U MPEMATCTBYIOT MPOCAYUBAHUIO KUJIKOCTH U3 COCYAOB B
TKaHWU;

OKa3pIBalOT 00e3001MBaroliee MACUCTBHE, B PE3yJbTaTe pPacCILEIUICHUsS
BEIIECTB, BBI3BIBAIOLIUX OO0JIb, a TAK)KE B CBSI3M C YMEHBIICHHEM OTEKa U
yJIy4lIEHUEM CHAa0KEHUsI TKAHU KHCIIOPOJIOM;

00Jasal0T MPOTUBOBOCHAIUTEIBHBIM  JIEHCTBUEM, YCKOPSIOT TEUYEHHE
npouecca BOCHAJIEHUS M, TakuM O00pa3oM, MOAEPKUBAIOT IPOLECC
3a)KHUBJICHUS,

OpPOSIBISIOT MMMYHOMOJYJIMpYIOLlee JEHCTBHE, B Cilydae OcCJa0ieHus
MMMYHUTETA SH3UMBI CIIOCOOHBI TIOBBICUTh AKTUBHOCTh UMMYHHBIX KJIETOK U
HEKOTOPBIX X MPOYKTOB;

OKa3bIBAIOT 3(P(PEKT MOTEHUUUPOBAHUS, T.€. OTJEIbHBIE MPOTEOTUTUUECKUE
SH3MMBI M WX KOMOMHAIIMM TMOBBIIIAIOT KOHLEHTPALUIO HEKOTOPBIX
AHTUOMOTHUKOB U XUMHOTEPANIEBTUYECKUX MPENAPATOB B KPOBU U YIIYUILIAIOT
UX MPOHUKHOBEHHE B TKaHHU.

Takum 00pa3oM, OCHOBHasi OCOOEHHOCTh (DEPMEHTATUBHBIX IpEnapaTos.,
oOyClOBIMBAIOIIAs HUX LIMPOKOE MPUMEHEHHE B MEAULMHE, 3aKiIdaeTcs B
CHIOCOOHOCTH BJIMSThH Ha MATOJOTUYECKUH MMMYHHBIA OTBET OpraHM3Ma Ha BHEIIHUE
U BHYTPEHHHUE (PAKTOPBI, MPAKTUUECKH HE MOJABISAS HOPMAIBHBIX (PHU3UOJIOTHYECKUX
pEaKIuu.

B Hacrosiiiee Bpemsi pepMeHTAaTUBHBIE ITperapaThl YCIEIIHO MPUMEHSIOTCS BO
BCEX 00JIaCTAX MEIUIUHBIL:

B HEBPOJOTMYECKOM TPAKTUKE TPU JICUCHUH HAPYIICHUH MO3TOBOTO
KPOBOOOPAIIICHHS i PACCESHHOTO CKIIEPO3a;

B TAaCTPORHTECPOJIOTUU — TPH JICUCHUHW TOKCHYCCKUX M BOCIAIUTEIHHBIX
3a00JIeBaHMI TICUCHH;

B YPOJIOTHH U HE(POJIOTHH — MPH JICUCHUN 3a00JICBaHUI IMOYEK U MOUYEBOTO

y3bIpS;

B XHUPYPTMM — TIpH OMNEPALMAX [0 IOBOJY THOWHO-BOCHAIUTEIbHBIX
IIPOLIECCOB;

B TpPaBMaTOJIOTUM M OPTONEAMH — TMPU JICYEHUHU OCTPBIX TPaBM U
SHJONPOTE3UPOBAHNY;

B OHKOJIOTMY — IIPY IIPOBEICHUH HEAIBIOBAHTHOW MOJIMXUMHOTEPAIINH;
IIPU JICYCHUHU CEPJCYHO-COCYAUCTHIX 3a00JIEBaHUM.
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depMeHTaTUBHBIE MTpenapaThl IPUMEHSIOT IPU TPOMOO03aX U TPOMOOIMOOIHUSIX.
C >TOl 1eNbI0 MCTIONB3YIOT Mpenapatsl (UOPUHOIN3UHA, CTPENTONINA3BI, YPOKUHA3HI.
Kannukpennbl — (pepMeHTbl KMHMHOBOM CHCTEMBI — HCHOJIBb3YIOT JJISi CHUKECHMS
KPOBSIHOTO JJaBJICHUS.

BaxkHoil 001acTbi0 SH3UMOTEpANMU SBISIETCS  NPUMEHEHUe UHSUOUNOPO8
pepmenmos. Hanpumep, HUHTHOUTOPHI NPOTEHHA3 MCIOJNB3YIOTCS IMPH  OCTPBIX
NaHKpeaTUTax, apTpuTax, ajjiepruueckux 3adoneBanusix, BUY-undexuun.

B Hacrosimee Bpemsi pa3paboTaHbl METOABl UMMOOWIHM3AIMN (EPMEHTOB,
KOTOpBIE TMO3BOJISIOT O00ECHEUYUTh AJAPECHYIO IOCTaBKYy. MMmoOWIM3anus o3HayaeT
B3aMMOJICICTBHE (PEPMEHTOB WM MX aKTHBHBIX ()ParMEHTOB C PACTBOPUMBIMHU WU
HEpPaCTBOPUMBIMUA HOCHUTEIISIMH, B PE3YJIbTaT€ YEro NPOUCXOIUT OrpaHUYCHHE
IBUKEHUS (PEPMEHTOB B MMPOCTPAHCTRE.

NMmoOunn3oBanHble (PEpPMEHTHI UMEIOT PAJl MPEUMYIIECTB B HCIOJIb30BAHUH.
Tax, nmpumeHeHue >THUX (EPMEHTOB MO3BOJSET CO3JaBaTh NPU OJHOMOMEHTHOM
BBEJICHUU Ipenapara JUIMTEIbHYI0 YCTOMYMBYIO KOHIIEHTPALUMIO €r0 B KPOBH JHOO0 B
OTIpe/IeNIEHHOW 00JacTh COCYyIUCTOM cucTeMbl. B HacTodiee BpeMs MOIy4YeH U
HKCIEPUMEHTAJIbHO H3Y4YeH MEeNbli psA UMMOOMIM30BAaHHBIX (EPMEHTOB —
CTpeNnTOKMHa3a, GUOPUHOIU3HH, TPUIICUH, YPOKHHA3a U Ap. [ JeyeHus: cycTaBoB
OPUMEHSIOT Mpenaparbl JMga3y WM PUHUJA3y, cojaepxamue  (HepMeHT
THATypOHHIa3y, YCKOPSIIOIIMA THIPOJIU3 THATypOHOBOM KHUCIOTBL. DTOT (EpPMEHT
MOJIy4arOT U3 CEMEHHUKOB KPYITHOI'O poraroro ckora. [ nukBuganum TpomMO030B
(3aKyIIOpKM) KPOBEHOCHBIX COCYAOB IIyTEM pAacCTBOPEHHUS TPOMOOB NPHUMEHSIOT
MMMOOWJIM30BaHHBIE TPOMOOJUTUYECKHE (PEPMEHTHI, B YaCTHOCTU (PHUOPUHONIN3UH,
TpOMOOIUTHH (KOMIUIEKC TpPUIICMHA W TenapuHa). BaXHbIM NpeuMyIlIecTBOM
MMMOOWJIM30BAaHHBIX (PEPMEHTOB SIBJIAETCS BO3MOXHOCTb aJPECHOM JIOCTaBKH.
Hanpumep, vcnonbs3yeTcsi HalpaBlIEHHBIM TPaHCIOPT (PEPMEHTOB, 3aKJIIOUECHHBIX B
MUKPOKOHTEHWHEPHI (TEHU 3PUTPOIUTOB, JIM30COMBI U JIp.), K BHEIIHEH MOBEPXHOCTU
KOTOPBIX MOTYT OBITh MPUKPEIUICHBI aJpecHble OETKOBBIE MOJIEKYJbI (HarpuMmep,
MMMYHOTJIOOYJIMHBI-aHTUTEIA TPOTHB CHEIU(PUUECKHMX KOMIIOHEHTOB OpraHa WIH
TKaHU-MHIIEHH, B YACTHOCTH OIyXoJin). UMMoOmIn3oBaHHbIe (hepPMEHTHI B KAYECTBE
JIEKapCTBEHHBIX CPEACTB HAyajud MPUMEHATh B CHEIHAIbHBIX KOJOHKaX JUIs
AKCTpPAKOpHoOpaabHON Tepdy3un KpoBH (THMA «HUCKYCCTBEHHON MOYKW»). Takoe
JICYEHUE TIOJHOCTBIO MCKIIOYAET HEKEIATeNbHbIE BO3JEHCTBHS HAa OpPraHU3M
Yy>KE€pPOJIHOTO OeJiKa U MOKET MPOBOJIUTHCA B T€UEHUE JUIUTEILHOTO BPEMEHHU.

2. Micrionb3oeaHue ¢hepMeHmMoe8 8 KIUHUKO-0uazHoCmu4yecKux
nabopamopusix

@epMEeHTbl B MEAMIIMHCKON NpPAKTUKE HAllId TPUMEHEHHUE B KayecTBE
IUArHOCTUYECKUX CPEACTB. OTOT pa3fen JH3UMOJIOTUU TPHUHSATO HAa3bIBATh
YH3UMOJUATHOCTUKOM.

DOH3UMOJMArHOCTHKA 3aKJII0YaeTcsl B IOCTAHOBKE JMarHo3a 3abosieBaHus (Win
CHUHJIPOMAa) Ha OCHOBE OIpEAENCHUs] aKTUBHOCTU (DEPMEHTOB M H30(EPMEHTOB B
OMOJOTMYECKHUX JKUAKOCTAX ueioBeka. Yarie BCero B KauecTBE JHAarHOCTUYECKHX
TECTOB NMPUMEHSIOT (EPMEHTHI, LUPKYIUPYIOIIUE B IJIa3Me KPOBH. AHAIU3 TaKuX
dbepMeHTOB HambOojee BaKeH [UIsl JIaDOpaTOPHOW JUArHOCTHKH, TaK KakK HX
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MOSIBJICHUE B KPOBU HE TOJIBKO YKa3bIBa€T HA HAJIMYKME MATOJOTMYECKOro Ipoliecca,
HO U JaeT BO3MOXXHOCTb ONPENEATh OpraH, IOBPEXKACHHBIA JIECTPYKIIHEH.
Hampumep, mnosiBjieHre B KpPOBH OOJBIIOTO0 KOJIMYECTBA O-aMUIa3bl WM JIMIA3bl
CBUJICTEIBCTBYET O HAJIMYUM OCTPOTO IMAHKpEeaTHTa, a JaKTaTAETHIPOTreHa3bl —
uH(papKkTa MHOKapAa, YBEJIMYEHHE B CBHIBOPOTKE KPOBU AaKTUBHOCTU KHUCIIOU
¢docdaraszbl — 0 HATMYKUK paKa Mpe/ICTaTeILHOM JKeJe3bl, a MOBBIIIEHHOE COJIEP KaHHE
[epYJIOIIa3MIUHA CBSI3aHO C HACJIEICTBEHHOM MATOJIOTMEW — renaToJICHTUKYJISPHOU
JETCHEPALUECH.

CrnenmnpuyHOCTh (PEPMEHTATHBHBIX TECTOB CYIIECTBEHHO IOBBICHIIACH C
BBCJICHHEM B KIMHUYECKYI0 TPAKTUKY METOMIOB OMpeaeicHuss u30(epMEHTOB,
Pa3TUYAIONTUXCS TMPEUMYIIECTBEHHO Pa3HON 3JIEKTPOGOPETHIECKOW aKTUBHOCTHIO.
Eme omauM MetomoMm aHanmm3a M30(EPMEHTOB MOXKET CIY)KHTh HCIOJIb30BAHHE
cenupuyeckux K H30QEPMEHTY aHTUTEI. OTOT METoJ 00JaJaeT BBICOKOU
YyBCTBUTEIHHOCTHIO.

3. Mcnonb3osaHue chepMeHmMos 8 ka4ecmee aHalumu4eckux peakmueos

Jlist ompeneneHus: psiia BEIIECTB B JUArHOCTUYECKON TMPAKTHKE, a TaKXKE B
MIPOU3BOJICTBE JICKAPCTB M METOJAaX WX CTaHJIApTU3alUU (PEPMEHTHI MCIOJB3YIOT B
KauecTBe CIEeU(PUIECKUX PEAKTHUBOB.

Tak, TIIOKO300KCHIa3y TMPUMEHSIIOT [UJISi KOJWYECTBEHHOTO OIpeaesieHus
[JIIOKO3bI B MOYe M KpoBU. DEepMEHT ypea3dy HCIHOJIB3YIOT MJIA OIpeAesICHUs
coJiep KaHusT KOJTMIECTBAa MOYECBHHBI B KPOBU U Mode. J[pyrue pepMeHTH 1 UX cMecH
WCITOJIB3YIOT B KIIMHUKO-THATHOCTHUYECKHUX JTa00paToOpusx IJisi U3MEPCHUS B KPOBH
KOHIICHTPAIIUU XOJICCTEPHUHA, KUPA, AKTUBHBIX (DOPM KHUCIIOPOIA B IPYTUX BEIICCTR.

K depMentam, KOTOpbI€ MCHOJB3YIOT B Kau€CTBE aHAJUTUYECKUX PEAreHTOB,
MPEABSIBISIOTCS 0COObIe TpeOoBaHMs. Bo-TIepBbIX, OHHU JIOJKHBI XapaKTEPU30BaATHCS
BBICOKOM CTEMEHbI0 «()EPMEHTATUBHOW YHUCTOTHD), T.€. HE JOJDKHBI COAECPKAThH
npumeceit Apyrux (epmeHToB. Bo-BTOpBIX, aHanmuTHueckue (EPMEHTHI TOJKHBI
o0nazaTh BHICOKON CYOCTpaTHOM CHEU(UYHOCTHIO K TEM BEIIECTBAM, KOJIUYECTBO
KOTOpPBIX Tpedyercs ompenenuTh. VIMEHHO MOATOMY SH3MMATHYECKHUE METOIbI
XapaKTEPU3YIOTCSl BBICOKOM TOUYHOCTBIO, YYBCTBUTEIBLHOCTHIO U CHEU(UIHOCTHIO, a
BpeMs HX BBINOJIHEHUS 3aHMMAET BCETO HECKOJIBKO MHUHYT TPH HCCIEIOBaHUU
MUHHUMAaJIbHOTO 00beMa (10 MKIT) T1a3Mbl KPOBH WIIA IPYTOT0 MaTepHara.

OddexTuBHOCTh (HEPMEHTATUBHOTO KaTajin3a yJajloCh YBEIHYUTHh B CBSI3H C
CO3JaHMEM HMMMOOMIM30BaHHBIX (epMeHTOB. B kauecTBe HocutTenell (QpepMeHTOB
MCIIOJIb3YIOT pa3JIMYHbIe BEIECTBA: MPUPOJIHBIE MOJUMEPHI (LEII0I03a, AEKCTpaH,
araposa, ajJbI'MHOBBIC KHCJIOTHI M WX COJH, XWTHH); CHHTCTUYECKHE TTOJTUMEPHI
(cThpon, TOMWAKPUIAMUIHBIA Telb, TMOJMYpPeTaH W JIp.); W3 OPTaHMYECKHX
HU3KOMOJICKYJISIPHBIX HOCHTEJICH WCIONB3YIOT TPUPOAHBIC JUIUABI JHOO UX
CUHTCTUYCCKHE AaHAJIOTH; OCJIKH WCIOJB3YIT OrPaHWYEHHO 10 TPHYUHE UX
MMMYHOTE€HHOCTH.

NMmoOunm3oBanHbie (DEPMEHTHI KaK aHATUTHYECKHUE PEareHThI UMEIOT P
MPEUMYIIECTB B CPAaBHCHHHM C HaTUBHBIMU (epMeHTaMu. OCHOBHBIMH W3 HHUX
SIBJISTFOTCSI:

- 3HAYUTENBbHOE YBETHUYEHUE CTAOUIBLHOCTU (DEPMEHTOB;
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- BO3MOXXHOCTb OCTAHOBKHU PEAKIIUU B JIIOO0I MOMEHT BPEMEHH,

- MHOTOKPaTHOE MCIOJIb30BaHUE OMOKATAIN3aTOPa;

- TOJy4YeHHUE MPOJYKTa PeaKluu, He 3arpsi3HEHHOTO (DepPMEHTOM;

- TIPOBEAECHUE HEMPEPBIBHOTO MPOLECCA, HAIPUMED, B MPOTOYHBIX KOJIOHKAX;

- IIeJICHAINIpaBJICHHOE M3MEHEHHE CBOMCTB (epMeHTa [JIsi ONTHUMH3ALUU

KaTAUIUTUYECKOTO MpOoLECcCa.

JlocTHKEeHUST COBPEMEHHOM OMOXMMHHM aKTHUBHO HCIOJB3YIOTCA B (hapManuu
IpU PEUICHUHU TaKUX BOMPOCOB B TEXHOJIOTUU JIEKAPCTB, KaK OMOJIOTHYECKOE
o0ocHOBaHUE Y(P(HEKTHBHOCTH PA3IMYHBIX JICKAPCTBEHHBIX (OPM; a TaKKe TaKUX
BOIIPOCOB (hapMarieBTUICCKON XUMHUH, KaK pa3pad0TKa OMOXWMHUYECKHX METOIOB
CTaHJApPTU3allMM M KOHTPOJSA KadecTBa JIEKapCTB, AaHAJIM3a IPOM3BOJCTBA
JIEKapCTBEHHBIX BEIECTB.

B KayeCTBE AHATUTAUYECKUX pEareHToB B dbapMaiieBTUIECKON
MIPOMBIIIUIEHHOCTH YaCTO MPUMEHSIOT UMMOOUIN30BaHHbIE (DEPMEHTHI, KOTOPhIE KaK
BeIyIIHE pabouyre KOMIIOHEHTHI BXOJIST B aBTOMAaTUYECKUE MPOTOYHBIE aHAIU3ATOPBI
b0 crenuanbHble (PepMEHTATUBHBIC AJIEKTPOJIbI, HCIIOJNB3yeMbIe JUIs aHallu3a
JIEKapCTBEHHBIX BEILIECTB B MPOILIECCE UX MPOU3BOJICTBA. Tak, HaIpUMeEp, C TOMOIIBIO
TaKUX CHCTEM HaJaXEHO aBTOMATHUYECKOE OIpPEAECICHUE JTaHOJa, MOYEBHUHBI,
TJIFOKO3bI, IEHUIWJUIMHA U JPYTUX BELIECTB.

NmMmoOunmn3oBanHbie  (epMEeHTHI Bce 0OoJjiee IIHUPOKO MPUMEHSIOTCS B
(hapMaIieBTUUECKON MPOMBIIIJIEHHOCTU JJIi CHHTE3a JIEKApCTBEHHBIX BEIIECTB,
MOCKOJIBKY TO3BOJISIIOT BechbMa dA(P(DEKTUBHO, creuuPUUHO U 0e3 MOOOUYHBIX
MPOAYKTOB OCYIIECTBUTh CUHTE3. B 4aCTHOCTH )11 MOSy4YEHUST TTOJTYCUHTETUYECKHUX
MEHUIWUJIMHOB HCTIOJIB3YIOT UMMOOWIN30BAHHYIO MEHUIIWIUIMHAZY, IJI TOJTYYEHUS
CTEPOUJIHBIX TOPMOHOB KOPTH30J1a, MPEAHU30JI0Ha — UMMOOUIM30BaHHbIe 11-B-cTe-
POUATUAPOKCUIIA3Y U CTEPOUIIETUAPOTEHA3Y.

TECTOBBIE 3AJIAHUSA

Bbl6epume 00UH UTIU HECKOJIbKO npaesulibHovlx omeenios.

1. TI0O XUMHNYECKOM ITPUPOJAE BCE ®EPMEHTHI ABJIAIOTCA
1) nentugamu
2) aMHHOKHCIIOTaMHU
3) nunugamu
4) Genkamu

2. ABCOJIIOTHOM CHEIM®UYHOCTBIO K CYBCTPATY OBJIAJAET
OEPMEHT
1) xumoTpuncux
2) nerncuH
3) ypeasa
4) nuna3za
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3. IENICUH HAWBOJIEE AKTUBEH ITPU OITTUMAJIbHOM 3HAYEHWU PH
CPEJIBI
1) 15-2,5
2) 4-5
3) 6-7
4) 8-9
5) 10-11

4. ®EPMEHT [TAHKPEATHUYECKASI AMIJIA3A UMEET OITTUMYM
1)1,5-2,5
2) 45
3) 6-7
4) 8-9
5) 10-11

5. ®GEPMEHT APTIHA3A UMEET OIITUMYM PH
1) 1,5-2
2) 9,5-10
3)7,5-8
4) 35-4
5) 9,5-10

6. BOJIBIIMHCTBO ®EPMEHTOB MAKCHUMAJIBHO AKTHBHBI IIPH
3SHAUYEHUU pH
1) 1,5-2
2) 8-9
3) 7,4

7. ®EPMEHTBI JEHATYPUPYIOT [TPU TEMITEPATYPE
1) 0°C
2) 80-100 °C
3) 20-30 °C
4) 30-40 °C

8.JUI1 BOJILIIMHCTBA @®EPMEHTOB OINTUMAJIGHON SBJIAETCS
TEMITEPATYPA

1) 50-60 °C

2) 15-20 °C

3) 35-40 °C

9. TUAMUHIUNDOCDOAT ABJIAETCA KOPEPMEHTOM
1) Tpancdepas
2) OKCUI0pEeTyKTa3
3) ruaponas
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4) nuas
5) nuras

10. TETPATUAPODPOJIMEBAA KHUCJIIOTA  YYACTBYET B IIEPEHOCE
['PYIIII
1) MeTUITbHBIX
2) alleTHIbHBIX
3) OTHOYTJIEPOTHBIX
4) pocdaTHbIX

11. BUTAMUH Bs OBPA3YET KO®EPMEHTDI
1) HUKOTUHAMUTHBIE
2) IUpUOKCaIeBbIe
3) paBuHOBBIE
4) xopepment KoA
5) kobamugHbIC

12. TIYTATHOH YYACTBYET B KATAJIM3E PEAKIIMH
1) nepeHoca METUIIBLHBIX TPYIIIT
2) OKUCJICHUS (i-KETOTITYyTapOBOU KUCIOTHI
3) 00paTUMOTrO TpEeBpAICHHS TUCYITb(DHUIHBIX TPYIII B CYIbMTHIPUIHHBIC
4) nepeHoca pocaTHbIX TPy

13. AKTUBHVYIO ®YHKINIO B KO®OEPMEHTE KoA BBITIOJIHAET
1) anenosun-3-gpocdar
2) TAaHTOTEHOBAsI KUCIIOTa
3) B-ananuH

14. B TEPEHOCE AMUWHOI'PVIIIIbI YHACTBYET KO®EPMEHT
1) Tuamunudocdar
2) ®MH
3) nupugokcanbdochar
4) GuoTHH
5) kodepmeHT A

15. B COCTAB ®EPMEHTOB JEI'MAPOI'EHA3 BXOJIUT KOOEPMEHT
1) mupunokcanbpocdat
2) 6MOTUH
3) HAJ]
4) TTOK
5) kodepmeHT A

16. ®EPMEHTBI ITPOTEMHA3BI UCIIOJIb3YVIOTCA B MEULIMHE J1JIA
1) o4nCTKHM paH ¥ YYaCTKOB OMEPTBEBIICH TKAHH

92

https://www.twirpx.org & http://chemistry-chemists.com



2) JeyeHusl 31I0Ka4YECTBEHHBIX HOBOOOPA30BaHUI

3) 3aMecTHTENbHOW Tepanuy NP HApYIICHUH MTEPEeBAPUBAHUS B CITydasix
UX HEI0CTaTOYHOCTH

4) crienUIecKOTo pa3pylIeHNs HEKOTOPBIX METaOOIMTOB B almaparax
«UCKYCCTBEHHAs TIOYKa»

17. IPEUMYINECTBO UMMOBMJ/IN30BAHHBIX ®EPMEHTOB
3AKIIIOYAETCA B
1) mpenoTBpaiieHNH BbIxoaa (PEPMEHTOB U3 KaICYJIbl
2) TMOBBIIICHAH UX CTAOMITBHOCTH
3) ocabeHNu aHTUTEHHBIX CBOMCTB ()EPMEHTOB
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PA3JAEJI 4. HYKJVIEMHOBBIE KUCJIOTbI

TEMA 4.1. CTPOEHUE U CBOMCTBA HYKJIEUHOBBIX KHCJIOT

AKmyarnbHoCmb

HyxknenHoBble KUCIOTHI — BBICOKOMOJIEKYJISIPHBIE OPraHUYECKHUE COEIMHEHMS,
MPEACTABIISIONINE COO0I MOJMHYKICOTHIHYIO MOCIEN0BATENbHOCTD, CTPYKTYPHBIMH
3BEHBSIMH KOTOPBIX SIBJIIIOTCS HYKJICOTUAbL. HyKI€OTHIBI — CIIOKHBIE OPTaHUYECKHUE
MOJIEKYJIbI, COCTOSIIIME U3 a30THCTBHIX OCHOBAHMM, OCTaTka MEHTO3bl (PUOO3BI WU
ne30Kkcupu0o3pl) U (GoCcPOpHONW KHUCIOTHL. B 3aBUCMMOCTHM OT TUNA IEHTO3BI
HYKJICMHOBBIE KHCIIOTBI MOJpPa3AeisioTcs Ha Je3okcupudonykinenHoBele (IHK) u
pubonykiennossie (PHK).

HyxkiienHOBBIE KUCIIOTHI SIBIIIFOTCS MHOTOOCHOBHBIMU KHCJIOTaAMH, KOTOPbIE MPU
MATKOM  THJAPOJI3€  [IEJOYaMHU  PAcHajaroTcsi  Ha  MOHOHYKJIEOTH[BI.
MoHonykneoTuapl pyu HarpeBanuu 10 145 °C ¢ BOAHBIM aMMHAKOM TEPSIOT OCTATOK
dbochopHolt kuCIOTHL ¢ OOpa3oBaHHWEM HYKJIE03UJ0B. Hykiaeo3unabpl B YCIOBUAX
KHCJIIOTHOTO THUAPOJIM3a pACMAJalOTCs Ha a30TUCThle OCHOBaHUS M caxapa.
A3OTHCTBIE OCHOBAaHHS, BXOJSAIIME B COCTAB HYKJIEHWHOBBIX KHUCIOT, SBISIOTCS
MIPOU3BOJAHBIMA APOMATUYECKUX TE€TEPOLUKINYECKUX COCAMHEHH — MypHHA H
nupumuanHa. Cpeau MypUHOBBIX A30TUCTBIX OCHOBAaHMU B TUApPOIM3aTax 000UX
kiaccoB HykiaenHoBbIX kucioT (JHK u PHK) npeumymiectBeHHO BCTpeuaroTcs
afaeHuH U ryaHuH. Cpenu NUPUMHIMHOBBIX OCHOBAHWI OCHOBHOE 3HAYEHHE MMEIOT
1uTo3uH, ypaui (Bxoaut B coctaB PHK) u tumun (Bxoaut B coctaB JIHK). Kpome
MEPEUYMCICHHBIX OCHOBAHUM, B HYKJIECMHOBBIX KHCJIOTaX B HEOOJBIINX KOJUYECTBAX
BCTPEYAIOTCS  MHUHOpPHbIE  OCHOBaHMsA.  IlepeumciieHHbIE  NypHHOBBIE U
MUPUMUINHOBBIE OCHOBAHUS COJEPKAT CONPSIKEHHYIO CUCTEMY KpaTHBIX CBS3EM U
samectutenu (rpynmbel -OH u -NH). VYkazanuble CTpyKTypHBIE OCOOEHHOCTH
0OyCJIOBJIMBAIOT CHOCOOHOCTh MYPUHOBBIX W MUPUMHUIMHOBBIX OCHOBAHHUM K
pa3IMYHBIM TUIAM TAayTOMEPHBIX MpEBpalleHUl. PEeHTreHOCTpYKTYpHBIN aHalu3
TPEXMEPHON CTPYKTYpPbl PA3IUYHBIX MYPUHOBBIX U MUPUMHUAMHOBBIX OCHOBAHUI
MOKa3aJl, 4YTO MOJIEKYJbl MUPUMHUIUHOB HUMEIOT a0COJIOTHO IUIOCKOE CTPOEHHUE, a
MOJIEKYJIbI TYPUHOB — IMOYTH MJIOCKOE.

ABOTHCTBIE OCHOBAHHUSI TIOTJIOIIAIOT CBET B YJIbTpaduoyieToBOM o0JacTu
CIIeKTpa ¢ MakCUMyMoM okoJio 260 uMm. [lornomienue B yabTpaduosieToBoit 061acTu
HCITOJIB3YETCS 111 KOJIMYECTBEHHOT'O ONPEAEIICHNSI HYKJIENHOBBIX KUCIIOT.

Llenb

3HaKOMCTBO CO  CHEKTPOOTOMETPUYECKUM METOJIOM  KOJIMUYECTBEHHOTO

ONpeaeIeHUs] HYKJIEMHOBBIX KUCIIOT.

TEOPETUYECKAA YACTb
[TonsiTus «HYKJIEMHOBas KHUCIIOTa, CHYKJICOTHUI, CHYKIICO3UT».
Homenknarypa u pasHooOpaszue HykieoTuaoB. CTpoeHHEe W YPOBHH OpraHU3AINH
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HYKJIEMHOBBIX KHCJIOT. XUMHUYECKOE CTPOCHHE HYKJICOTHIOB. PUOOHYKICOTHIOB,
J€30KCUPUOOHYKIICOTHAOB. XUMUYECKOe CTpoeHue nepBuyHou ctpyktypsl JJHK u
PHK, Tumbl MEXHYKJICOTHUIIHBIX CBSI3€M. XapaKTEpPUCTHKA BTOPUYHOM CTPYKTYPHI
JHK, cBsi3u crabunusupyronime aBodHyio crupains JIHK, kommiemeHTapHOCTH
OCHOBaHUM. XapakTepucThka TpeTtuuHo cTpykTypsl JHK, cTpykTypHas
oprannzauus JIHK B XxpomarnHe snpa KiaeTOK. XapaKTepUCTHKAa BTOPUYHOU U
tpetuuHoit cTpykTypsl TPHK. ®ynkumonanbusie ¢opmbr PHK (Mm-PHK, 1-PHK,
p-PHK), ux 6uonoruueckue pynkunnu. Ou3nKo-XMMHYECKHUE CBONCTBA HYKJIEHHOBBIX
KHUCIJIOT.
Boripocbki 0111 caMOKOHMpPOTisi
1. Kakue opraHn4ecKkue CTPyKTYphl HA3bIBAIOT HYKJIEUHOBBIMHU KUCIOTAMU?
2. Uem o00ycioBieHO pa3zHOOOpasne HYKICOTHIOB B COCTaBE HYKJIECHHOBBIX

KHCJIOT?

3. Ornnuue puOOHYKICOTUIOB M JAC30KCUPUOOHYKICOTHIOB, MEPEUUCIUTh HUX
pazHooOpasue.

4. Crpoenue nepBuyHOM cTpykTyphl HyKiIenHOBBIX kucinor PHK u JIHK, cBsa3s ee
dbopmupyromias.

5.  Ocobennoctu BropuuHoi cTpykTrypsl [IHK, cBsizu ee crabunusupyromniue,
KOMIUJIEMEHTAPHOCTH OCHOBAHMM.

6. Ocobennoctu Tpetuunoit ctpykrypsl JJHK, crpykrypnas opranuzanus JTHK B
XPOMATHHE S7pa KJIETOK, TUIbI THCTOHOB U UX POJIb B IIOCTPOCHUM.

7. BropuuHas u TpetnuHas ctpykTypbl TPHK, OGnonoruueckoe 3HaueHue.
8. Kakoe CBOWCTBO HYKIEHHOBBIX KHCJIOT HA3bIBAIOT  «THIEPXPOMHBIM
s pexkTom».
lNMPAKTUYECKAA YACTD

JlaGopaTopHnas padora 1
CnexkrpodoromerpudecKuii MeTo ONpeaeIeHUus
KOHUEHTPAUMH HYKJIEHHOBBIX KHCJIOT
lNpunHyun

JIns  KOJIWYECTBEHHOTO OMNpPENETCHUsS] HYKJICHMHOBBIX KHUCJIOT HCHOJb3YIOT
METOJIbl, OCHOBaHHBIE Ha PErUCTpallMd WX CBETOINOIVIONICHUS WJIM Ha
crienu(PpUYECKUX PEaKIUIX Ha OTACIbHBIE KOMITIOHEHTHI ATUX COCTUHCHUM.

HyxiienHOBBIE KMCHOTBI UMEIOT MAaKCHUMYM IMOIJIOLIEHUs cBeTa npu 260 HM,
KOTOPBI OOYCIIOBJIEH MPUCYTCTBUEM B HUX a30THUCTHIX OCHOBAHWH, COACpIKAIIUX
COTIPSDKEHHBIE JBOMHBIC CBSI3U. benku B 3TON 00JaCTH CIIEKTpa XapaKTEePU3YIOTCS
ropa3go Oozee cnabeiM moryiomenneM (He Oomee 1-2%). Bce ocHoBaHus
MOJIMHYKJIEOTUIOB 00JIaJal0T T€M K€ MaKCUMyMOM aOcopOLuH, 3a HCKIIOYEHHEM
IIUTO31MHA, MAKCUMYM IOTJIOIIEHUS] KOTOPOTO JSKHUT B obmactu 270 uM ( puc. 2).

[TosToMy 0O WHTEHCUBHOCTH CBETOMOIJIOIICHUS a30TUCTBHIX OCHOBAHUM
HYKJICOTHUJIOB MOXHO OTMPEAENIATh COJACPKAHUE HYKJICMHOBBIX KHCIOT B PacTBOpax
WJTU DKCTPAKTaX U3 OMOJIOTHYECKOro MaTepuara.

B 10 ke Bpems ceronornoinieHue HatuBHOM MoJekynsl JJHK mpu 260 HMm Ha
40-50 % Hmxke, yeM abCcopOIMs COCTABIISIONIUX €€ CBOOOTHBIX HYKJICOTHAOB. ITOT
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TaK Ha3bIBAEMbIM «TUIIEPXPOMHBIN 3PPEKT» CBSI3aH C JIBYXCIHUPAIbHON CTPYKTYpOi
JHK u  oOyciioBJI€H  YHNOpPAJOYEHHBIM  [ApPAJUIEIbHBIM  PACIOJIOKEHUEM
KOMIIJIEMEHTApHBIX a30TUCTBIX OCHOBaHWM HykieoTunoB B nenu JIHK, cBsa3aHHBIX
BOAOPOAHBIMU CBA3sAMU. IIpu nenHarypanmm JIHK BomopomHeie cBs3m MexIy
KOMIIJIEMEHTApPHBIMA a30TUCTBIMM OCHOBAHUSIMH DPa3pylIAIOTCsS, 4YTO NPHUBOAMUT K
YBEJIMYEHUIO TIOIJIOIEHHUS B YIBTPapUOIETOBON 00IACTH CIEKTPA.

lMoanoweHue
]

1 1 I I
220 240 260 280 300
[rnuHa 80siHbI, HM

Puc. 2. Kpusas noenowenus 6 yrompaghuoieme pacmeopa HAMpUeBol cou
opooicorcesoli PHK ¢ maxcumymom noenoweruss npu 260 wm u murumymom npu 230 wm

YuuthiBas ’TH 0COOEHHOCTH HYKJIEHMHOBBIX KHUCIOT, A.C. CiMpuH MpeioxKuI
IIPOBOJIUTh U3MEPEHHUE CBETOMOTIIOLIEHHUSI KUCIOTHOTO ruaponunsara JHK npu nByx
IuHaxX BOJH — 260 HM 1 290 HM, MTOCKOJIBKY MPHU ATHUX YCIOBHUSX HA OMPEACICHUE
KOHIICHTPAlUM HYKJIIEMHOBBIX KHCJIOT NPAKTHYECKM HE BIMSAIOT pPA3IU4yusi B UX
HYKJIEOTUJTHOM COCTaBE.

PactBop, comepxkamuit 1 mxr JIHK/mn, xapakrtepusyercs mnpu 260 HM
ontuueckoi miaoTHocThio (E), paBHoii 0,02 onTuyeckoi eUHUIIBI.

CooTBeTcTBEHHO, (popMyIa Jijisl pacuera koHueHTpanuu JHK:

(1) [Cark, Mkr/mn] = (E260 — E290) / 0,02

O wu4wucroTe mnpenapata HYKIEMHOBOW KHCIOTBI CYAST IO COOTHOLIEHHUIO
ONTHUYECKUX IUIOTHOCTEH €€ pacTBOpa MpH JJIMHAX BOJH, XapaKTEPU3YIOIIHUX MUK
CBETOMNOTJIONIEHHUS a30TUCThIX OCHOBAaHUM, BXOJIAIIMX B €€ COCTaB.

[Ipenapar cuMmTaercs YUCTBIM U HE COAEPKUT MpUMEced HEHYKICOTHIHOIO
xapakTtepa (Hampumep, OEJIKOB, KOTOpble Oyiarofaps HaIMYUI0 AMHUHOKHUCIOT C
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apoOMaTUYECKUMU paJidKajaMd HMHTEHCHUBHO TmorjomarT mpu 290 HM), eciu
BBITIOJIHSIFOTCS CJIEIYIOIIUE YCIOBHUSA:
OTHoOIlIEHHE CBETOIOTIIOMICHHUS
(2) E260/ E270 < 1,2
E2s0/ E290 > 2,0
Peakmusbi
Crannapthasie pactBopbl JJHK (4ucThiit 1 coepkaiiuii mpumMecu Oeka)
1 v pactBop HCIO, (x70opHas KucioTa, UMEEeT HHU3KYIO ITOTJIOMIAIONIYIO
CIIOCOOHOCTH B YIbTPahrOIeTOBON 00JaCTH CIIEKTpPA ).
ObopydosaHue
Cnexmpogomomemp C®-46 (puc. 3). JlaHHBIA TpUOOP MpeIHA3HAYACTCS IS
U3MEPCHUs CIEKTPaIbHBIX KOA((UIIMEHTOB MPOIYCKAHMS KUIAKUX W TBEPABIX
BelecTB B 00sacTu cnektpa ot 190 go 1100 Hm.

Puc. 3. Cnexkmpogpomomemp CD-46

[lposedeHue aHarnu3a
[IpoGupka 1 — comepxut pactBop uucrodt HatuBHOM JIHK (cranmapTHbIi
pacTBOp paz0aBlIeHHBIN B 2 pasa).
[IpoGupka 2 — comepskuT pacTBOp umcroil ruapoamsoBanHoii B HCIO, JTHK
(m1st aTOro B mpobupke k 1,5 M pacteopa JIHK nobasmsror 1,5 1 1 pactBopa HCIO,4
Y TIPOBOJISIT THAPOJIN3 B KUIIAIICH BOASHOM OaHe B TeueHue 20 MUH).

[Ipo6upka 3 — comepsxkut pacteop JHK rugponmuszosannoii B HCIO, , Takke kak
B IIpoOUpKe 2 C MPUMECHIO OelKa.

H3MepstoT ONTHYECKYIO TII0THOCTh PACTBOPOB, COACPIKAIIMXCS B TpoOupKax 1,
2 u 3 npu 260 1M, 270 HM 1 290 HM nipoTuB 0,5 H pactBopa HCIO4,

Pe3ynbrathl 3aHOCAT B TaOMUILY.
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H:}%ﬁ;in Conep:xumoe E260 | E270 | E290 ]%:2530/ EEZJZSSO/
1 PactBop uncron
HatuHoOM JIHK
PacTtBop uncroun
2 .
rugponn3oBanHon JJHK - - —
PactBop
3 ruaposm3oBanHon JJHK
C IPUMECKIO OellKa

Ha ocHOoBaHUM MOTy4YE€HHBIX PE3YyIbTATOB, 1€TAI0T BHIBOIBI:
1. O HanmMuYuM «TUMEPXPOMHOTO d(PderTa» B THUIPOIU30BAHHBIX PACTBOPAX
JIHK (cpaBHuTH normomieane npu 260 HM B mpodupkax Ne 1 u 2).
2. O ynuctore npenaparoB JIHK B mpobupkax Ne 2 u 3.
3. PaccuuTtsiBatoT koHueHtpanuio JJHK B mpoOupke Ne 2, ucnionsiys popmyiy:
[Cork , Mkr/Mn] = (E2e0 - E290) / 0,02

ﬂpaKmuquKoe 3Ha4yeHue
KosmmuecTBEHHBIN METOJ ONPENENCHNs] HYKIEUHOBBIX KHCIOT IPUMEHSIETCS B
AKCIIEPUMEHTAJIbHON M KIMHUYECKOM OMOXMMHHM, a TaKXKe I KOJIMYECTBEHHOIO
aHaJIM3a JIEKaPCTBEHHBIX CPEICTB HYKICOTUAHOW WM HYKJICO3WIHOW IPUPOABI B
KOHTPOJIbHO-aHAIUTHYECKUX JJa00PaTOPHUSIX.

TECTOBBIE 3AJIAHUA

Bbl6epume 00UH UTIU HECKOJIbKO npaesulibHsvlx oneemaoe.

1. ITPU ITOJTHOM I'MAPOJIM3E HYKJIEMHOBBIX KMCJIOT OBPA3YIOTCA
1) mypuHOBBIC OCHOBAHMUSI
2) HYKJICOTHIBI
3) HYKJICO3UIbI
4) bochopHas KuciaoTa

2. B COCTAB HYKJIEOTHUJIOB PHK BXOJAT A3BOTUCTBIE OCHOBAHUSA
1) agenun
2) THMHH
3) HUTO3MH
4) yparun

3. BCOCTAB HYKJIEOTHUJIOB JJHK BXO/JAT ASOTUCTBIE OCHOBAHUM A
1) ryanun
2) aJicHUH
3) yparuin
4) uuTO3MH
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4. B COCTAB HYKJIEOTUJIOB JJHK BXOJIUT YI'JIEBO/J
1) B-D-raroxkonupanosa
2) B-D-bpykrodypanosza
3) B-D-pubodypanosa
4) B-D-ne3okcupubodypanosa
5) D-apabuno3a

5. 110 XUMHWYECKOM CTPYKTYPE HYKJIEO3UJAMMU SBJIIIOTCSI
1) ameno3un
2) TumuauHIApochar
3) aneno3uaMOHOpOChaT
4) nmukIIudecKas aJIcHUIOBas KHCIIOTa
5) muTuauH

6. [T0 XUMHWYECKOH CTPYKTYPE HYKJIEOTUJIAMU SABJISIOTCS
1) ne30KCUryaHo3uH
2) ypuaun-5-pochopHas kucmora
3) nesoxcunuTHanH-5-pochopHas Kucaora
4) ypuaux
5) ameHuIOBas KMCI0Ta

7. PUBOHYKJIEO3UATPUDOCHATAMMU SIBJISIIOTCS
1) AJI®
2)TTD
3) LITD
4) ATD
5) YM®

8. IE30KCUPUBOHYKJIEO3UJINGOCDATAMU SABJISIOTCS
1) nC oD
2) IAT®
3) VD
4) nIT®

9. MAKCUMVYM B OBJIACTH 240-270 HM HYKJIEMHOBBIE KNCJIOTHI
MMEIOT 3A CUHET
1) BogopoaHO# CBsI3U
2) pr603bI
3) bochopHOI KHCIOTHI
4) reTepOLMKINYECKIX COEAMHEHUI
5) bochoauddupHOii CBsI3U

10. IMTO3MH OBPA3YET KOMITJIEMEHTAPHVYIO IIAPY C
1) aneHuHOM
2) KCAaHTHHOM
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3) ryaHuHOM
4) TUIMOKCAaHTHH

11. IEPBUYHVYIO CTPYKTYPY HYKJIEMHOBBIX KUCJIOT ®OPMUPYIOT

CBA3U
1) voHHbIe
2) 3,5-pochoaudpupHbIE
3) npodochaTHbIC
4) BogopoOIHBIC
5) KoopAMHAIIMOHHBIC

12. BOJIOPOJIHBIE CBSI3U BO3HUKAIOT MEXY [TAPAMU OCHOBAHMIA
1)T-A
2)A-T
AA-Y
NHT -1
5T —T

13. B3SAUMOJIEMICTBHE JJHK C THCTOHAMU BEJIET K OBPABOBAHUIO
1) pubocomsI
2) MHO3HHA
3) Bupyca
4) HYKIJICOCOMBI

14. JEHATYPALIA CTPYKTYPBI JHK ITPUBOJINT K
1) U3MEHEHHIO CIIEKTPa MMOTJIOIIECHIUS
2) YMCHBIIICHHUIO BSI3KOCTH
3) runepxpoMHOMY P HEKTY
4) yBEeTMUEHUIO TIaBYYCH MJIOTHOCTH
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PA3JIEJI 5. BUJbI IEPEHOCA TEHETHYECKOM
NHOOPMAIIUHU

TEMA 5.1. MATPUYHBIE BUOCHUHTE3bl HYKJIEWUHOBBIX KUCJIOT

AKmyarnbHoCcmb
[lepenoc reneTnueckoil HHGOPMALIUNY SIBISIETCA OJHUM U3 OCHOBHBIX CBOWMCTB
KUBOM MaTepuu, JICMAMX B OCHOBE BOCIPOU3BENCHUS ceOe MOAOOHBIX. 3HAHHE
MEXaHU3MOB MAaTPUYHBIX OMOCHHTE30B U MPUHIUIOB PETYISLUU STUX MPOIECCOB
HEOOXOaUMO Ui TNOHMMAaHMS  MOJIEKYJSIPHBIX ~ OCHOB  BO3HHUKHOBEHHS
HACJIEJCTBEHHBIX  3a00JieBaHUM, a TaKkKe palUOHAJIBHOIO  HCIIOJIb30BAHUSA
XUMHOTEPANEBTUYECKUX cpelncTB. [IpepbiBaHne cuHTe3a Oelka WM H3BpalleHHE
BO3MOXKHO Ha BCEX TPEX YPOBHAX: pEIUIMKALUU, TPAHCKPUIILMU W TPAHCILUU.
XHMMHUYECKHUE BELIECTBA, HA3bIBAEMBIE MYTar€éHaMH, BO3JECUCTBYIOT Ha IPOLECCHI
PEIUIMKALIMY U HAa CTPYKTYPY TPAHCKPUITOHA U U3BPAILAIOT HH(OPMALIUIO O CUHTE3€
NOJIMNENTHI0B. Takue MyTareHbl OKpy’Karolllel cpenbl, Kak OEH30IEpEeH U JIMHIAH,
noaasisitoT cuHte3 JIHK u Takum 00pa3oM mnpepbIBalOT OENOK-CHHTETHYECKHE
IIPOLECCHl. BBISABIEHO BIMSHME TOKCMHOB Ha IPOLECCHl TPAaHCKpUILMU. B 3TOM
OTHOILLIEHUH NTOKA3aTEIbHO BIMAHUE XUMUYECKUX BELIECTB, HUMUTUPYIOIIUX JACHCTBHE
ACTPOTCHOB, TaK HAa3bIBAEMBIX KCEHOACTPOTEHOB. K HUM OTHOCATCS, HampuMmep,
T€HUCTaH WJIM TOCCHUIIOJ, CHOCOOHBIE B3aMMOJECHCTBOBATh C ACTPOr€HOBBIMU
pelenTopaMy U U3MEHSTh CKOPOCTh TPAHCKPHUIILIUH.
Llenb
O3znakomienue ¢ MetojioM [TIP-auarHocTukmu.

TEOPETUYECKAA HYACTb
XapakTepucTUKa CXEMbl peanu3aluy MOTOKA TeHEeTHYeCKOoW uHpopmanuu B

KJeTKe. PoJIb HYKJIEMHOBBIX KHCIIOT B MEPEHOCE T'e€HEeTUYEeCKON uHdopmanuu.
XpaHeHue, BOCIPOM3BEIECHHWE M IMepeAadya HacleICTBEHHOW  MHGOpPMALIMH.
MexaHn3Mbl MHIAYKIMM M PENPECCMU Ha IPUMEpPE JAKTO3HOTO ONEpPOHa, CXema
XKakob6a u Mono. Pons JIHK B aTux mpomeccax. Pemnmukamms, ee OHOIOTHYECKOE
3HAYE€HUE, 3Talbl PEIUIMKAIMU — WHUIMALUS, ASJOHTalus, yJajJeHUE MpaniMepoB,
tepmunanus. [loBpexnenue u penapanus JIHK. buocuntes PHK (tpanckpunuus),
ctpoerue TpaHckpunroHa JJHK — marpunibl cuHTe3a, OMOJIOrHYecKas pojb, dTallbl
TPAHCKPUNIMUA — WHHIMANMUA, SJOHTalMs, TepMuUHalMs. [locTTpaHCKpUNIIMOHHAsS
moaudukamus npe-M-PHK, pons uHTpoHOB 1 3K30HOB. CIUTaliCHHT M KAITMPOBAHUE,
ux OMOJIOrHYecKoe 3HaUCHHE.

Boripocsi 0511 caMOKOHMpPOIisi
1. OcHoBHas gorma MoJieKyJsipHOM Ouonoruu. Cxema MepeHoca TreHEeTUYECKOH

uH(popmaIm.
2. Pomp JIHK m MPHK B mnotoke peanuzanuu reHETHYECKOW HMHPOpMalUuUd B

KJIETKE.
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3. Pemnukanus, B TeyeHHe Kakoil (a3bl KIETOYHOTO IUKJIA MPOTEKAET, KAKUM
cnocoboMm, kommnoHeHThl JIHK-cuHTesupyromeii cucreMbl, XapaKTepUCTHKa
ATANOB: UHULMALIMH, JIOHT ALINH, HCKJIFOYECHHS IPaliMEpPOB, TEPMHUHALIMH.

4. CtpoeHue TpPAaHCKPUNTOHA, €ro 3Ha4eHHE, (PYHKIMOHAIbHBIE YYacTKH,
OCOOEHHOCTH COCTaBa TPAHCKPHUITOHA Y YKapHOTOB U IPOKAPHUOTOB.

5. Perynsnus TpaHCKpUIILIMU y POKAPHUOTOB, MEXAHU3MbI UHAYKIIUU U PEIPECCUU
Ha MpUMeEpe JaKTO3HOTO onepoHa, cxema XKakoba u MoHo.

6. Tpanckpumnuus, komrnoHeHTsl PHK-cunTesupyromeit cucremsl, XapakTepucTHKa
ATAIlOB: UHULAALIMY, DJIOHTAllUN, TEPMUAHALIUH.

7. Ilpoueccunr nepBuuHbIX TpaHckpunToB (mpe-MPHK), 3Hauenuwe mpouecca

KAIIUPOBAHUS.

Kakoii mporiecc Ha3pIBaeTcs penapaiueii, pakTopsl €e BbI3bIBAIOIINE?

[Ipaktuueckoe npumenenue JJHK-texHonoruit B gpapmanum, 3HayeHue MeToaa

[TI[P-guarHOCTUKHA B MEAULIMHCKOW MPAKTHUKE.

© ©

MPAKTUYECKASA YACTb
Hoxnan-npesentanus «lIL{P-aguarnoctrkay, mpakTHYE€CKOE 3HAYCHHUE.

ITPAKTHYECKOE IIPUMEHEHHE JIHK-TEXHOJIOTHUH
B ®APMAIIHH H MEJIUIIUHE

Pa3Butne npukiIagHeIX 00JACTEd MOJIEKYJIAPHOHM OMOJOTHHM, TE€HETUKH,
OMOXMMHUH  CYHIECTBEHHO HW3MEHWIO CIOCOOBbI  MOJYy4YEHUd IEeJNOoro  psna
JIEKapCTBEHHBIX MpenaparoB, obecnevywio OypHOe pa3BUTHE (papMalleBTUUECKOM
OMOTEXHOJIOTHH.

B ¢dapmaneBTrueckoit OMOTEXHOJIOTMU AOCTUTHYTHI OILyTHUMBIE YCHEXH B
o0jacT MUKPOOHOTO CHHTE3a JIEKaPCTBEHHBIX BEILIECTB, MOTYYEHHUS] U MPUMEHEHUS
(bepMeHTOB U MEIUIMHCKUX Iiesiel U B (papMaleBTUUYECKON MPOMBIIIJIEHHOCTH, B
00J1acTH TeHHO-MHKEHEPHON OMOTEXHOJIOTUHU JIEKAPCTBEHHBIX CPEJCTB.

B ocHOBE METONONOTUU 2eHHOU uHICceHepuu JeXaT pa3paboTka U
COBEPUIEHCTBOBaHME METO0OB aHanu3a u manumyiauposanusa JJHK. Cpean oCHOBHBIX
CTaJIni1 METOJIOB T€HHON WH>KEHEPUU BBIICIISIIOT:

1) monydenue uHTEpECyoIEro reua, 1.e. pparmenrta JJHK;

2) COeIMHEHKE ITOTO I'eHa ¢ TaK HAa3bIBAEMOM BEKTOPHOM MOJICKYJIOH, CITIOCOOHOM
JOCTaBUTh TE€H B KJIETKY XO35SMHA W TEM CaMbIM O00€CHeuUuTh PEeIrIMKaLUI0
Yy)KEpOJHOTO I'EHa;

3) BBenenue nonydeHHou rudpunnoi JJHK B kiieTKy perunueHTa;

4) oTOOp KJIETOK, TJe pa3MHOXAETCs (KIOHUPYETCS) BBEACHHBIA UY>KEPOIHBIN
TEH.

Ilonyuenue 2ena (W ero (parMeHTa) OCYIIECTBIISIOT MyTeM XUMHYECKOIO
CUHTE3a, I[I03BOJSIIOIIET0 B  aBTOMATH3UPOBAaHHOM  CHHTE3aTOpE  MOJydaTh
OJINTOHYKJICOTUBI C 33JJaHHOM MOCIEN0BATEIbHOCTHIO U JIMHOM 10 100 MOHOMEDPOB;
a1Mb0  (EepMEHTATUBHBIM  CIIOCOOOM, HCHOJIB3YS OOpaTHYI0 TpPaHCKPHUIITa3y,
karanusupytomyto cunre3 JHK na matpune MPHK wumu pectpukrazy-depmeHT
IPYIIIBI 3HIOHYKJIEA3.
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llonyuenue cubpuonou JIHK. CoeauHeHue 3TOro reHa C TaK Ha3bIBAEMOil
BEKTOPHOM MOJIEKYJIOM, CIOCOOHOM JOCTaBUTh T€H B KIETKY XO31MHA U TEM
00ecreynTh PerTuKalnio, TPAHCKPUIIIIUIO YYKEPOJHOTO I'eHa, a TAKXKE TPAHCIISIUIO
c oOpa3oBaHMEM HYXXHOTO TMpoaykTa. B kadecTBe BeKTOpa NPUMEHSIOTCS
O0akreprodaru u OakrepuanbHble Miazmuibl. [MOpuanyo JIHK momywaror myrem
pa3pe3aHusi MOJIEKYJIbl BEKTOpa ClelUaIbHBIMU (epMEHTaMU, TOC]Ie Yero reH (uiu
€ro ()parMeHT) KOBaJICHTHO COEIUHSIOT C poACTBeHHBIM eMy (parmenTom JIHK npu
nomony JJHK-nmurassr.

Ilepenoc ecubpuonou JI[HK 6 wxnemky peyunuenma. Ilocne momydeHus
rubpuanoit JIHK ee BHOCAT B cpeny, rie HaXoAsTcs KIeTKU-penunueHTsl. Hanbomee
4acThIM OOBEKTOM SIBJISICTCA KHUIEUHas nanouka. J[is ynydiieHus: NpOHUKHOBEHUS
rubpuanoit JJHK B kietkn ux oOpabdaThIBalOT pa3dU4HBIMU CIOCOOaMu (Hampumep,
pactBopamu CaCL).

Omobop Kiemox, 6 KOMOpbIX KIOHUPYEMCS BBEOCHHbBIU YYHCEPOOHbIU 2eH.
Krerkn, B KOTOpBIX HAYMHAETCS PA3MHOXKEHUE T'E€HOB, TPAHCKPUOMpPOBAHUE W
TpaHCIHpOBaHue, oTOuparoTcsa. MuanukatopoM (yHKIIMOHUPOBAHUS MEPECAKEHHOTO
reHa SBISIETCA COOTBETCTBYIONIMN OejoK. 3HauuTeNnbHAs 4YacTh OTUX OEJIKOB
BBIJICTISIETCSI BO BHEKIETOYHYIO CpEly, UX JErKO MOXHO IOJY4YUTb, HAIpUMED,
0CaJIUB KJIETKU IIEHTPUPYTUPOBAHUEM.

['eHHO-MHXEHEpPHbIE  METOABl  MOCHYKWJIA  OCHOBOM  IPOMBIIIJIEHHOTO
MoJIy4eHUs1 OENKOBBIX JIEKAPCTBEHHBIX MpenaparoB. [logoOHbIMU MeTogaMu Oblia
OCYILIECTBJIEHA NEPECaKa MHOTMX F€HOB, B TOM YHUCJIE WHCYJIMHA, COMATOCTAaTHHA,
oBanbOymuHa u np. JHK-TexHonmoruu neriv B OCHOBY MOJIy4eHHUS! OEIKOBBIX WU
MENTUIHBIX JIEKAPCTBEHHBIX MPENapaToB, TAKUX KaK BAKI[UHBI IPOTUB BO30YyAUTENCH
BUPYCHBIX MH(MEKIUM, HHTEPPEPOHbI, HHCYJIUH, TOPMOH pOCTa, OEJIKOBBIC
npenapatsl g quarnoctuku CIIMa u np.

Ilonumepasnan yennasa peaxyus (IIL[P)

BaxxknelmyM JTOCTH)KEHHEM MOJICKYJSIPHON OHOJIOTUU  SBJISETCS  METO]I
nosmmMepaszHoi 1enHoi peakiuu (ITLIP), kotopsrit n3o00pén B 1983 r. Kapu Mrosuc
(amepukanckuii y4€HbIM). BrocnmeAacTBMM OH TOMyYWMsl 3a 9TO HW300pETEHUE
HooGenesckyro npemuto. B Hacrosmee Bpemst [1L[P-nquarnoctrka sBisieTcsi, OTHUM K3
CaMbIX TOYHBIX M UYBCTBUTEIBHBIX METOJOB JHATHOCTUKA HHQPEKIUOHHBIX
3aboneBanuii. Meton [II[P-nquarHocTuky 1maeT BO3MOXKHOCTh H30MPATEITHHO
CHHTE3UPOBaTh IN Vitro (B mpodOupke) HeOosbmme ydactku JJHK u momyuuts 3a
3-4 4 HECKOJbKO MHUJUIMOHOB KOMHM HcciexyemMoro ¢parmMeHra (ammmdukanys
JHK). VYcmex B pa3paboTke MeToAa B 3HAUYUTEIBLHON CTENMEHUW OOYCIIOBJICH
UCIIONIb30BaHWEM B KadectBe (epmenta tepmodunsHoit JIHK-momumepassr,
BBIJICJICHHOW W3 OakTepwii, J>KMBYIIUX B TOPSYMX HCTOYHHKAX, H TOITOMY
YCTOWYHMBOM K IEMCTBUIO BBICOKUX TEMIIEPATYP.

O6bexramu 11t Beinenenus [JHK moryt ObITh KpoBB, OMONITAT TKAHH, CIIOHA,
MO4Ya, OKOJIOIUIOJHBIC BOJABI, MPU OITOM HE TpedyeTcs OOIbIIUX KOJUYECTB
uccnenyemort JIHK, noctatrouHo nake 0JHOW MOJIEKYJIbl B OJHOM KaIrljie KpOBU WJIU
CIIEPMBI.
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Kpome mpocroro yenmuenws umcna kormmii JIHK (ammmdukanuwm), TTHP
MO3BOJIIET MPOU3BOAUTH MHOXECTBO JPYTMX MAHUMYJSALUA C TEHETUYECKUM
MaTepualioM (BBeAeHUE MyTanui, cpamuBanue ¢parmentoB JIHK), u mmpoko
UCIOJIb3yeTCSI B OWOJIOTMYECKOM M MEIUIMHCKOW TMpaKTHKe, HalpuMmep, s
JTUArHOCTUKM 3a00JieBaHUM (HACIEACTBEHHBIX, MHPEKIUOHHBIX), /ISl YCTAaHOBJICHUS
OTIIOBCTBA, JIJIsl KJIIOHUPOBAHUSI T€HOB, BBEJICHHS MyTallui, BBIIEIIEHUS HOBBIX T€HOB.

[IIIP — merox MONEKYJSIPHOM JMArHOCTHKH, CTABIIMH IS psiga MHOEKIWH
«30JIOTBIM ~ CTaHJApTOM», TMPOBEPEH BPEMEHEM M TIIATEIBbHO AanmpoOUpOBaH
kinHndecku. Meron [IIIP mno3Bonsier omnpenenuth Haauyue BO30YAUTENS
3a00eBaHus, JaKe €CIM B MPoOE MPHCYTCTBYET BCEro HecKoubko moiekyn JIHK
BO30YIUTEIS.

[IIIP mo3BoysieT TUarHOCTUPOBATh HAIMYKE JOJTO PACTYLIUMX BO30OYIUTEIECH,
He npuberas K TPyIOEMKUM MHUKPOOHMOJIOTMYECKUM METOAaM, YTO OCOOEHHO
aKTyaJlbHO B THHEKOJOTMM M YPOJIOTMM TPH JIUATHOCTUKE YPOTEHUTAIbHBIX
UHQEKIUH, epeaaronmxcs nojaosbM myrem (UIIIIIT).

Taxoke 3TUM METO/I0M MPOBOJIAT TUATHOCTUKY BUPYCHBIX HH(PEKIINUN, TAKUX KaK
renatutsl, BUY u np.

UyBCTBUTEIBHOCTh  METOJA  3HAYMUTEIBHO  IPEBOCXOJUT  TAKOBYK) Yy
MMMYHOXUMHUYECKMX M MHUKPOOHOJIOTMYECKUX METOJIOB, a TMPUHIMII METOoj]a
MO3BOJISIET JMArHOCTUPOBATH HAMW4Me HHQPEKIUH CO 3HAYUTEIHLHOM aHTUTEHHOM
M3MEHYUBOCTBIO.

Cneunduunocts TP nmpu ucnonszoBanuu texHojsorun PCR paxe s Bcex
BUPYCHBIX, XJIAMUJMMHBIX, MHUKOIUIQ3MEHHBIX, ypearia3MeHHBbIX W OOJBIIUHCTBA
apyrux OakrepuanbHbix HHpexkuuii gocruraer 100 %. Meton IILP no3BomsieT
BBIABJIATh JaXE €IUHUYHBIC KJICTKHM OakTtepuil minu BupycoB. I[II[P-mmarnoctuxa
oOHapyXUBaeT HaJIU4Yue BO30yauTene nHGEKIIMOHHbBIX 3a00JI€BaHUM B T€X CIydasX,
Korja JpyrdMd  MeToAaMH  (MMMYHOJIOTHYECKMMHU, OaKTEepHUOJOTUYECKUMH,
MUKPOCKOMTMYECKUMU) ATO CAEJIATh HEBO3MOKHO.

Oco6enno  sdpdexktuBen Meron [P  ang  auarHocTUkM — TPYIHO
KyJIbTUBUPYEMBIX, HEKYJbTUBHPYEMBIX M  CKPBITO CYHICCTBYIOIIMX  (OpM
MHUKPOOPraHU3MOB, C KOTOPBIMH YaCTO MPUXOAUTCS CTATKUBATHCA MPHU JIATCHTHBIX U
XPOHUYECKUX UHDEKITUAX, TOCKOIBKY ATOT METO/] TTO3BOJISIET N30€KaTh CIOKHOCTEH,
CBSI3aHHBIX C BHIPANIMBAHUEM TaKUX MHUKPOOPTAHU3MOB B JTa0OPATOPHBIX YCIOBHUSX.

[Ipumenenue IILP-auarHocTMKH Takke O4YeHb 3(P(GEKTUBHO B OTHOIICHUU
BO30yIUTENIe C BBICOKOM AHTHUT€HHOM HW3MEHYHMBOCTHIO M BHYTPUKIECTOUHBIX
napasutoB. Metogom III[P BO3MOXHO BBIsSIBICHHE BO30yaWTENEe HE TOJIBKO B
KIMHUYECKOM MaTepuaje, IOJIy4YeHHOM OT OOJIbHOro, HO U B MaTepuale,
MoJIy4yaeMoM U3 0ObEKTOB BHEITHEH cpeibl (BOJIa, TOYBa U T.11.).

Hcnonb3oBanue [T1{P-nuarnoctuku:

- B yPOJIOTUYECKOM W  THUHEKOJOTMYECKOW TMPAKTHKE [JI  BBISBICHUS
XJaMHJIN03a, ypearuiasMo3a, TOHOpPEH, repreca, rapaHeperiésa, MUKOIUIa3MEHHOU
uHpexun, BUY — BUpycoB manmiyioMbl 4Y€JI0BEKa,;

- B yJIbMOHOJIOTUU — A AU depeHIMaNbHON JTUATHOCTUKA BUPYCHBIX U
OaxkTepuaIbHBIX THEBMOHUM, TYOEpKy€3a;
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- B TaCTPOIHTEPOJIOTUH — JIJIsl BBISIBIICHUS XEIMKOOAKTEPHO03a;

- B KJIMHUKE HWH(EKIMOHHBIX 3a00JIeBaHUI — B KauecTBE HKCIPECC-METOoa
JTUArHOCTUKH CalIbMOHEIUIE3a, nudTepun, BUpycHbIX renatutoB B, C u G;

- B '€MAaTOJIOTUM — JJIsl BBISBIICHUS] IIUTOMETAJIOBUPYCHON WHGEKIIMH, OHKO-
BHUPYCOB.

TEMA 5.2. PETYJISALIUA U MATPUYHBIM BUOCUHTE3 BEJIKA

AKmyarnbHocmb
benku, kak W Jpyrue KOMIIOHEHTHI KIJIETKH HENPEPHIBHO OOHOBIISIIOTC,

IOpOLIECCHl MX CHHTE3a M pacnaja HaxOASATCA B COCTOSIHUM JTHUHAMUYECKOTO
paBHOBecus. Matpuiieit pu 6uocunTese Oenka ciyxut MPHK, koTopas oOpasyercs
B pe3yibTaTe TpaHCKpunuuu B sjape kietku. [lepeBox wuHbopmammu ¢
MOJIMHYKJICOTUHOM IIOCJIEIOBATEILHOCTH MPHK (mmdp Ha3bIBaeTCs
«TEHETHUYCCKHM KOJIOM») Ha CIeNU(DUUYSCKYIO MOCIEA0BATeIbHOCTh aMUHOKHUCIIOT B
Oenke ocymecTBisierca nOpu  ydactuum Jpyrux BugoB PHK, BemosnHsrommx
CTPYKTYpHBbIC, aJanTOpPHBbIE W KaTaJUTUYEeCKHUE (YHKIIMU HEMOCPEACTBEHHO Ha
pubocome, KOTOpasi BBIMOJHSIET POJIb MOJEKYJISIPHOM MaIllMHBI CHUHTE3a Oelka U
pacrojiaraeTcsi B IUTOILIa3ME WJIM B CBSI3aHOM C DHAOIIa3MAaTUYECKUM PETUKYJIOMOM
(OP) cocrosiHum.

Llenb

OcBoeHME METO/I0B KOJIMYECTBEHHOI'O ONpEIesIeHUsI OelIKa B CBIBOPOTKE KPOBH.
TEOPETUYECKAA YACTb

N3yuenune OwuocuHte3a Oenka (TpaHciaauuu). (OCHOBHbIE KOMIIOHEHTHI
OeJNIOKCUHTE3upyoIiel cuctembl. buonornueckuit (reHeTUYECKUM) KOJA, €ro
cBoiictBa, posib M-PHK B Ouocunteze Oenka. Ponp T-PHK B cunTese Oenkos, eé
aganTopHyro ¢yHkiuo. OOpazoBanue amuHoaua-T-PHK. OcHoBHbIE 3Tarnbl
OEJIKOBOTO CHHTE3a. WHUIIMALUA, JJIOHTanwus, TepMmuHarus. [locTrpaHcnsimnonHas
MoaudUKaIKs TOJUIENTUIHON IIenu, npuMepbl. Perymsius OuocuHTe3a Oenka.
Cxema Xako6a u MoHO (MHAYKIIHS, perpeccusi).

Borpockl 0risi caMOKOHMPOIis
1. Perymamus 6mocuHTe3a Oenka, cxeMa JKako6a 1 MoHO, MeXaHW3M UHIYKIIMH U
pernpeccun Ha MpUMepe JIAKTO3HOTO OIEePOHa.

2. OcCHOBHBIE KOMIIOHEHTHI OETOKCUHTE3UPYIOLIEH CUCTEMBI.

3. Poap M-PHK B OnocunTe3e 0elIKOB, CBOMCTBA FT€HETUUECKOT0 KOJA.

4. ApantopHas poab TpaHcnoptHoi PHK B Ouocunrese OenkoB, poib
creuuduuHbix amuHoaruia-TPHK-cunTeras.

5.  CrpoeHue v GyHKIMOHAIBHBIA UK pUOOCOM, 3HaUeHne pudbocomansHoi PHK.

6. DOran UHMIMAIMU CUHTe3a Oejika, IOCJIeAOBaTEILHOCT, 00pa30BaHUS

MHUIMHPYIOIIETO KOMITJIEKCA.

/. Drtam »JOHTaUMM CUHTe3a OejKka, TMOCJIel0BaTeIbHOCTh  00pa30BaHUsA
MOJIMMIENITHIHON Tlenu  Ha OoNbInoN CyOheauHUIle pUOOCOMBI, CTaIuU:
CBSI3bIBaHUE, TPAHCHIENITUIAIMS, TPAHCIOKAIIHS.

Tepmunanus cunresa 0enka, paxTopsl €€ 00ycIaBIBaIOLIHE.
[ToctTpancnaunonHast MOAUQPHUKAIUS OETKOB, 3HAUCHHUE [IATIEPOHOB.
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lMPAKTUYHECKAA HYACTb
JlaGopaTopHnas padora 1
KoauyecTBeHHOE OMnpeesieHue OeiKka
MHKPOOHYPETOBBIM METOA0M
lNpuryun
benku m menTuapl B IMIEJIOYHON cpene 0OOpa3ylOT ¢ MEAbl0 KOMIUIEKCHOE
coenuHeHne (OMypeToBas peakius). THTEeHCHBHOCTh pa3BUBAIOMIECTOCS (DHOJIETOBOTO
OKpaIIMBaHUs POMOPIIHOHATIEHA COIEPKAHUIO OeIKa.
Peakmusbi
1) buypeToBbiii peakTuB: cMech cyiabdaTa meau (I1) u HaTpus ruIpoKCcHUIa;
2) 0,9 % pactop NaCl, 3) sTanoHHbIN pacTBOp ansOymuHa, 70 /1.
ObopydosaHue
Mukpoxkonopumerp MKM®-02M.
Mamepuan uccriedogaHusi
CBIBOpOTKA KPOBH.
[MposedeHue aHanu3a

OIIBIT, ma CTAHJIAPT, ma
CrIBOpOTKa 0,04 -
PactBop anbOymuHa — 0,04
buypertoBblii peakTuB 3,0 3,0

Briaepxkuator 10 MuH. M3MepsrOT ONTUYECKYIO
IJIOTHOCTH P00 TpoTuB Boj bl Ha DDOKe npu
ninHe BOJHBI 540—-560 HM

Pacuem

[O6wun 6enok, r/n] = EOH xC__, Tae
CT
Eon u Ecr — ontrdeckas mIoTHOCTh ONBITHOM M CTaHAAPTHOM MPoo,
Ccr — KoHIIEHTpanus 0eika B CTaHIapTHOM mpooe.
OdgbopmrneHue pabomel
OTMmeyaroT NPUHIUIT METOJIa, PETUCTPUPYIOT PE3YJbTaThl aHAIM3a U JIEJIAOT

BBIBO/I ITO BO3MOKHBIM OTKIIOHCHHUSAM COACPIKAHUA OeJika oT HOPMAJIbHBIX BCIIMYHH.

JlaGopaTopHas padora 2
KounuecTBeHHOE onpeesieHne 0esika
pedpakTOMEeTPUIECKHMM METOA0M
lNpuHuun

IIpu mepexonie U3 OAHON MPO3pavyHOM Cpebl (CTEKIIO) B IPYTyHO (CHIBOPOTKA
KpPOBH) TIOJT HAKJIOHOM K TTOBEPXHOCTH paszjiena MByX (a3 Jyd CBETa MPETOMIIICTCS.
[Ipu 5TOM OTHOIIEHHWE CHUHyCa YIJIa TAJEHUS K CHHYCY yria MpeIOMICHUS
HasbiBaeTcsl kKod(duimentom mnpenomiieHus (pedpaxiuu). B CHIBOPOTKE KpOBH
BEJIMUMHA pePpaKuy 3aBUCUT OT KOJIMYECTBA U COCTaBa OEJIKOB.
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Mamepuan uccrie0ogaHusi

CBIBOPOTKA KPOBH.

ObopydosaHue

Pedpakromerp KAPAT-MT (puc. 4). Jdauabiii npubop NpeaHa3sHaueH s

HETIOCPEICTBEHHOTO M3MEpPEHHUs TOoKa3aTells MPeOMIICHHUS JIyda BUIMMOIO CBETa,
(HanpuMep, TPU OINPEICICHUH KOHIICHTpAIMK Oelika B MOYE M ChIBOPOTKE KPOBH,
IUIOTHOCTH MOYH, aHalli3¢ MO3TOBOM U CYCTaBHOM JKHUIKOCTEH, TIJIOTHOCTH
CcyOpeTUHaNbHOM U JPYTUX KUIKOCTEH TJ1a3a).

Puc. 4. Peppakmomemp KAPAT-MT

[MposedeHue aHanu3a

[IpoBepsitoT HyJIEBYIO TOYKY MpuOOpa IMyTEM OMNpEneseHUusl IOoKa3aTes
MPEJOMIIEHUSI JUCTWIMPOBAHHOW BOJABL. [[7 3TOro Ha 4YUCTYyI0 NOBEPXHOCTh
MU3MEPUTENIBHON NPU3Mbl KamaroT 2—3 Kaluli BOABI U OIYCKAIOT OCBETUTENIBHYIO
npusmy. HaBoasaTt okymsgp Ha pe3kocTb. [loBopoTOoM pedpakTomMeTpa K CBETY
N00MBAIOTCS HAWJTy4llel OCBEIIEHHOCTH IIKalbl U MITpUXa. BpaleHueM MaxoBHUKa
«M» rpaHuly CBETOTEHM BBOJAT B IOJI€ 3PEHMs OKyJsipa. Bpamaror MaxoBHYOK
KoMrieHcaropa «K» 10 Mcue3HOBEHUs OKpAacKW TpaHUIlbl cBeToTeHel. Habmromas B
OKYJISIp, MaxXOBUYKOM «I» HABOAAT rpaHuIly CBETOTEHHM TOYHO HA JIMHUIO LITPUXA.
CHumaror otcuer no mkaine. Ilokasarens npenomiieHHs TUCTUJUIMPOBAHHOM BOBI
pasen 1,333.

N3mepenne mokazarenss OPEIOMIICHHS  CBIBOPOTKM  KPOBH  MPOBOJIAT
aHAJIOTUYHBIM 00pa30M.

ITocie mnpoBeneHUs H3MEPEHUNW MOBEPXHOCTH MPU3M OYUCTUTH MSITKOU

candeTkoil.
Pacuem
3Has moKa3aTesb NPEJOMIICHHS, pACYET MPOBOASAT MO TAOJIHIIE:
IMoka3zaresb Konuentpauus o6esnka
NPeJIOMJICHUSA B CbIBOPOTKE KPOBH, I'/J1

1,34500 52,5

1,34557 54,7

1,34575 56,8
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1,34612 59,0

1,34650 61,2

1,34687 63,4

1,34724 65,5

1,34761 67,7

1,34798 69,8

1,34836 72,0

1,34870 74,2

1,34910 76,3

1,34947 78,5

1,34984 80,6

1,35021 82,8

HopmarbHbie 8enuy4uHbl 8 CbIBOPOMKE Kpo8U

Hetu: HOBOPOK/ICHHbIE 52-91 r/n
10 3-X JIeT 54-85r1/n
B3pocibie 65-85r1/n

KnuHuko-OuazHocmu4eckoe 3HaqdyeHue ornpeoderneHusi obuweao berika

N3MeHeHus: KOHLIEHTpalMK o01Iero 0eaka MOryT UMETh KaK aOCOJIIOTHBIN, Tak
U OTHOCUTENIbHBIM Xapaktep. V3MeHeHuss aOCOJIIOTHOTO XapakTepa SBISIOTCS
CIEACTBUEM KojebaHuUM coaepkaHuss Oelka B KpPOBH, B CBOIO oOYepeib
OTHOCHUTEJIbHBIC MU3MEHEHHS 3aBHUCAT OT 00BbeMa KPOBH, TO €CTh HAOIIOJAIOTCS MPH
00€3BOKMBAHUH WJIU THIIEPTHUIPATALIIH.

Hcmunnas (abconomuas) eunonpomeuremusi CBsi3aHa: a) ¢ HEIOCTATOYHBIM
nmoTpebiicHueM Oeika ¢ muied — 3a0oJieBaHUs JKEIyJAO0YHO-KHIIIEUHOTO TPAKTa,
Cy)KCHHE THIINEBOAA IPH OIYyXOJX, HeIOeJaHHue, TojogaHue; 0) cO CHUKEHHUEM
cuHTe3a Oenka — HecOaJaHCHUPOBAHHBIA aMHHOKHCIOTHBIM COCTAaB  ITHIIH,
XPOHUYECKHE TMapeHXMMATO3HbIC TeMaTUThl, HWHTOKCHUKAIIMM, 3JI0KAaYECTBEHHBIC
HOBOOOpa30BaHUs, JICUCHHE KOPTUKOCTEPOUAAMHU; B) C YCHJICHHBIM pacnajoM —
KaxeKCus, TsDKelble WHOEKIUHU, JUIMTEIbHBIE BOCHAJIUTENbHBIE IMPOIECCHI,
JUXOPAJIOYHBIE COCTOSIHUS, THUPEOTOKCHKO3bI, T) C TMOTepeil Oeiaka — HapylleHus
MPOHUIIAEMOCTH  KAMWUISIPHBIX CTEHOK, KPOBOW3JIUSHMS, OXOTHU, OCTpble H
XPOHUYECKHE KPOBOTCUCHHS.

OmHocumenvHas eunonpomeunemus CBsI3aHa ¢ HapyIlIeHUEM BOJHOTO OanaHca
— runepruaparanuei. ['unonporenHemMusi yamie BCETrO CBS3aHA C YMEHbBIICHUEM
bpakiuu anbO0yMHHOB KPOBH.

HUcmunnas eunepnpomeunemusi BCTpEUYASTCS IIPH  OCTPHIX  HMHQEKITUAX
(yBemnueHue cuHTe3a OENKOB OCTpoil (a3bl), MpU XPOHUUYECKHX (32 CUeT Y-TJIO-
OyJMHEMUN ), IPU MUEITOMHOM 00J1e3HH, TUM(POTPaHyI0OMaTO3€e, CAPKOUI03€.

OmnocumenvHast aunepnpomeuHemusl BBI3BIBACTCS noTEPSIMU
BHYTPUCOCYAUCTON >KUJIKOCTH B pe3yibrare MNpody3HBIX IOHOCOB (HaAmpumep,
X0Jiepe), YCUJIEHHOM MOTOOTIEIEHUHN, HEYKPOTUMOW PBOTE, HECaXapHOM JuadeTe,
TSDKETIBIX U OOIITUPHBIX 0XKOTAX, TeHEPATN30BAHHBIX TEPUTOHUTAX.
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OgbopmneHue pabomel
OtMmeuarot INpUHOUII MCTOAA, PCTHCTPUPYIOT PC3YJIbTAThI aHAJIM3a WU OCIIAIOT
BBIBO/I I10 BO3MOZKHBIM IIPUYHWHAM OTKJIOHCHUA COACPIKAaHUA Oenka oT HOPMEI.

TEMA 5.3. THTUBUTOPbBI MATPUYHbBIX BMOCHUHTE30B KAK
JIEKAPCTBEHHBIE ITPEITAPATDBI

AKmyarnibHocmb

Mexanu3m ~ JEHCTBUSL ~ NPOTHBOBHPYCHBIX W aHTHOAKTEpPHAJIbHBIX
JICKapPCTBEHHBIX MPENapaToB YacTo CBSA3aH C OJIOKUPOBAHMEM MEXaHHW3MOB MEpEHOCa
TeHETUYECKON HH(OMAIUK, JeXKalUX B OCHOBE MPOIECCOB JENEHUS KIIETOK
OakTepuil U BupycoB. Tak, HampuMep, K JIEKAPCTBEHHBIM BeLIECTBaM, 3(P(PEKTHUBHO
BIMSIOIIMM Ha CHUHTE3 Oenka, OTHOCATCA aHTUOMoTHKU. Kak mnpaBwio, OHH
MHTUOMPYIOT MPOLECCHl TPAHCKPUIILIMM W TPAHCIALMH. Tak, IPOTUBOOIYXOJIEBbIE
aHTUOMOTUKM — aKkTMHOMUIMH D, pyOomunua C, OJMBOMHMIMH, MUTOMMIIMH
C — OnokupyroT TpaHCKpuUNTOH nmin uHruoupytrotr PHK-nomumepasy. bonbmmHcTBO
aHTUOMOTUKOB  NPOTUBOOAKTEPUANBHOIO  JIEHCTBUS ~ MHTHOUPYIOT  IPOLECCHI
TPAHCIISILUY.

Takue aHTHUOMOTHKM, KaKk HOPBAJIMH W HUHAOJIMMIMH, MpPEMSITCTBYIOT
oOpazoBanuto  amuHoawi-TPHK;  crpentomMunmH,  HEOMHMIMH,  KOHBAJIUH
MHTUOUPYIOT MHULMAIMIO TPAaHCISILMM, TETPALMKIMH U CTPENTOMHUIMH TOPMO3SAT
AJIOHTAIUIO, MPENATCTBYS CBs3bIBaHMI0 amMuHOoAMI-TPHK ¢ A-tieHTpoM prOOCOMBI.
[lentununrpancdepaznas peakuus OJIOKUpyeTCs IIyPOMHULIMHOM 51
XJIOpaM(pEHUKOJIOM, a TPAHCJIOKAIUS — SPUTPOMULIMHOM U BUOMULIUHOM.

AHTHOMOTUKY, HMHTUOMpYIOIIME CHUHTE3 Oelka BO BCEX KIETKaxX, BeChbMa
TOKCUYHBI, U MHOTHE U3 HUX HE HAIIUIM MPUMEHEHHS B MEULIMHCKOMN MPaKTHKE.

Llenb

O3HakoOMIIEHHME C MEXaHU3MAaMHM JEHCTBHUS HEKOTOPBIX MPOTUBOBHUPYCHBIX,
NPOTUBOOAKTEPUANBHBIX W MPOTHBOOIYXOJIEBBIX JIEKAPCTBEHHBIX IpEnaparoB, a
TaK)Ke MPUYMHAMU NPOSIBJICHNS UX MyTareéHHON aKTHUBHOCTH.

TEOPETUYECKAA YACTb

JlexapcTBEHHBIE BELIECTBA KaK MHTMOUTOPHI CUHTE3a HYKJIEMHOBBIX KHUCIOT U

oenka. X mpumeHeHHe B MEAUIIMHE JUIS JICUCHHUS WH(EKIMOHHBIX OoJie3HEH U

OITyXOJIEBBIX HOBOOOpa3oBaHWU. MexaHU3Mbl JEUCTBUS MPOTHUBOOIYXOJEBBIX U

aHTUOAKTEpUAIbHBIX MpenapaToB. BHUpychl W TOKCHMHBI KaKk HWHTUOUTOPHI

MaTPUYHBIX CUHTE30B B 3yKapHOTHYECKHX KJieTKax. WHTepdepoHbl 1 MexaHU3M

UX 3aLIUTHOTO JIEMCTBHS. JIeKapCTBEHHBIE BEILIECTBA — MYTareHBI.

Bonpockl 0nisi caMOKOHMpPOosis
1. IIpormBoomyxoJieBble MpenapaThl U MEXaHW3M WX AeUCTBUA. MHTHOUTOpPHI

PEIUIMKALUH.

2. AnTtubGaxkTepuwalbHBIE TpemapaThl U MEXaHU3M HUX JAeUCTBUS. MHTrHOUTOpHI

TpaHCKpUMNIUU (pUaMIUIUH) U TPAHCIAIUUA (CTPENTOMUIIUH, TETPALIMKIUHBI,

JIEBOMULIETUH, NEHUIUJUIMHBI U 11€(PaToCIOpHUHbI)
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3. MyrarenHasi akTHBHOCTb Kak MOOOYHBIM 3((eKT AEeUCTBUSA JIEKapCTBEHHBIX
[pernapaToB.

Bupycbl — kak MHTHOUTOPBI MATPUUHBIX CUHTE30B.

ToKCHHBI — KaK HHTUOUTOPHI MATPUYHBIX CHHTE30B.

HNuTtepdepoHsl 1 MEXaHU3M UX 3aIIUTHOTO JEHCTBUS.

o ok

TECTOBBIE 3AJIAHUSA
Bvibepume 00un unu Heckoabko npasuibHbix Omeemos.

1. MOJIEKVYJIBI TPHK
1) cimy>xaT ajlantopaMyu aMUHOKHCIIOT K KojjoHam MPHK
2) OCYILECTBIAIOT Iepeaqy reHeTHIeCKO HHPOPMAITUHU TOYSPHUM
KJIETKaM
3) ABIAIOTCSA CTPYKTYPHBIMH KOMITOHCHTAMH PHOOCOM

2. MOJIEKYJIbI MPHK
1) ABIAIOTCS CTPYKTYPHBIMUA KOMITOHCHTaMHU XpOMaTHHA
2) ciyaT MaTpUIlaMH [Tl CHHTe3a Oellka
3) cnykaT Marpunamu s cuatesa PHK
4) ABJSIFOTCS CTPYKTYPHBIMH KOMIIOHEHTaMH PHOOCOM

3. CYBCTPATAMU JUJIS TTIPOLIECCA PEIUIMKALIMU SIBJISIIOTCS
1) nAT®
2) IAM®
3) Al Td
4) TT®
5) alIM®

4. MATPULIEN TS TIPOIIECCA TPAHCKPUITIIUU CITYKUT
1) TpaHCKPHUIITOH
2) onepoH
3) JIHK
4) PHK

5. MIHTNBUTOPAMM TPAHCKPUIIHMU ABJISIOTCA
1) pudpamunua
2) SpUTPOMHUIIIH
3) TeTpalUKINHBI
4) cTpEeNnTOMUIIMH

6. B [TIPOLIECCE PEKOI'HULIMN YUACTBYIOT CTPYKTYPBI
1) MPHK
2) IHK

3) aMUHOKHCIIOTBI
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4) aa-TPHK-cunTeTa3za
5) 0enku prOOCOMAIbHBIX YACTHII

7. UHTUBUTOPAMU TPAHCJIALUN 110 MEXAHU3MY I[EﬁCTBHﬂ
ABJIAKOTCA
1) pudamuriiua
2) CTpENTOMHIINH
3) TeTpalUKIUHBI
4) >puUTPOMHIINH

8. 3,5-®OCOOJINDIOUPHBIE CBS3U B «JIUJUPYIOUIENy IEMUA JIHK
OBPA3YET ®EPMEHT
1) JHK-monmmmepasa &
2) JHK-nuraza
3) IHK-nonmumepasa o
4) THK-xenukaza

9. TI0 XUMUYECKOW CTPYKTYPE ITPAVIMEP ABJISIETCS
1) HyKJICOTHIOM
2) 0UrOpHOOHYKICOTHIOM
3) dparmenTom nemm JJHK
4) 1e30KCUOUHYKIJICOTHIOM

10. PA3PBIB  3',5-®0CPOJINPPUPHBIX CBS3EM B LIEIIM JHK BBI-
[TOJIHAET ®EPMEHT
1) JHK-xenukaza
2) IHK-Tononszomepasa
3) IHK-nonumepasa o
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PA3JAEJI 6. BUOJIOT'TMYECKHUE MEMBPAHBI

TEMA 6.1. CTPOEHUE U ®YHKIIUU BUOJIOTHYECKUX MEMBPAH

AKmyarnbHoCmb

buonornueckne MeMOpaHbl UIpalOT BAXHYIO pPOJb KaK B CTPYKTYpPHOH
OpraHm3alyy, Tak U B (PYHKIMOHHUPOBAHUU KIETOK U KJIETOYHBIX OPIraHEeIL.
OcHOBHbBIEC TPHUHIMIIBI CTPYKTYpPHOH OpraHU3allid BCEX MEMOpaH OJMHAKOBBI.
buonornyeckue memOpaHbl MPENCTABISAIOT CO00M «aHcamONIW» JIMIMUIHBIX U
OEJIKOBBIX MOJIEKYJ, YJAEP’KUBAEMbIX BMECTE C IOMOILBIO HEKOBAJIEHTHBIX CBS3EH.
OcHoOBY MeMOpaH cOCTaBJII€T ABOMHOM JIMMUIHBIN CIIOH, B POPMUPOBAHUU KOTOPOTO
y4acTBYIOT (PocOIUNUIAbl U TIIUKOIUNUGL. JlunuaHeiii Oucioi oOpa3oBaH IByMs
psagaMu  JUNUI0B, THAPOGOOHBIE pauKalbl KOTOPBIX CIHpSATaHbl BHYTPb, a
ruapoduiabHbie — Hapyxky. OmHaKo pa3Hble MeMOpaHbl, Kak, HampuMep,
Ia3MaTHueckass MemOpaHa, PHIOIIIA3MATUYECKUN PETUKYIyM, ammapar [ oibmku,
MUTOXOHJIpHANIbHAS W SIJEpHas MeMOpaHbl, UMEIOT CYIIECTBEHHBIE CTPYKTypHBIC
ocobeHHoctr. OT pa3zHooOpazust MeMOpaHHBIX CTPYKTYp KIJIETKHM 3aBUCHUT
pa3Hoo0pasue BBHIMTOIHAEMBIX (QYHKITUH.

CrnoxHasi CTpyKTypa MeMOpaH MO3BOJSIET UM 00ECTIeunBaTh MHOTHE TIPOIECCHI
KHU3HEACSITEILHOCTH, MOAAEPKUBATh TOMEOCTa3 KIETKH U B TO K€ BpeMs OBICTPO
pearupoBaTh Ha U3MEHEHUS BHEIIHEH CPEJIbl.

Oco0eHHOCTH CTPOEHUSI OMOJIOTHYECKUX MEMOpaH MMEIOT OOJIbIIIOE 3HAUYCHUE
JUIs TPAHCHOPTa JIEKAPCTBEHHBIX BEILLECTB 4epe3 MeMOpaHbl. Y CTaHOBJIEHO, YTO C
MIOMOIIBI0  MpocTOM  nuddy3un dYepe3 MeMOpaHbI JIETKO IPOHUKAIOT TOJIBKO
KUPOPACTBOPUMbIE, HEMOHU3UPOBAHHBIE MOJIEKYNbl. Yepes MeMOpaHy myTeM
npoctoit nuddy3un MPOHUKAIOT Takke Manble Ouomosiekynsl: Boja, CO», Op,
HEKOTOpbIe MOHBL. HepacTBOprMBIE B IUMUAX TOJSPHBIE MOJIEKYJIbI JIEKAPCTBEHHBIX
BEIIECTB MOTYT MPOHUKATh BHYTPHh KJIETKH TOJBKO B CIIy4ae, €CIH OHHU CMOTYT
MPOUTH 4Yepe3 y3KHe MOphI KJIETOUYHON MeMOpaHbl MyTeM (UIbTPAllMU WM MyTeM
aKTUBHOTO TpaHcHopTa (C TMOMOIIbIO TPAHCHOPTHBIX (EPMEHTHBIX CHUCTEM).
BonbIIMHCTBO JIEKApCTBEHHBIX BEIIECTB TMPEACTABIAIOT COOOW ciabble KUCIOTHI
(ameTuncanuuuioBas KHUCJIOTa, Cyidb()aHWUIaMUIbI, CHOTBOPHBIE U [p.) WIH
ocHOBaHMs (3(enpuH, TEOPWIIUH U Ap. ANKaJIOUIbl) U NpU (U3HUOJOTHUUECKHUX
3HaueHusix pH smmbe cnmabo  uoHM3MpOBaHBL.  MoHW3MpoBaHHBIE  (OPMBI
JICKapCTBEHHBIX BEUIECTB XOPOIIO PACTBOPUMBI B BOAE W IUIOXO — B JUIHUAAX,
MOATOMY TMPAKTHUYECKH HE TMepexonar uepe3 MeMOpaHbl mnyTem Auddy3un.
CpaBHUTENIBHO HEOOJBIIOE YUCIIO JIEKAPCTBEHHBIX BEIIECTB OTHOCUTCS K CHUJIbHBIM
OCHOBaHUSIM WJIM KUCJOTaM, K MPUMEPY — KypapenoaoOHble CPeICTBa, HEKOTOPHIE
TaHTJIMOJINTUKY, AHTUOMOTHKKA W Jp. OTH BeIIeCTBa TpH  (DU3MOIOTHUECKUX
3HaYeHUsIX pH MOJHOCTHIO HOHU3UPOBAHBI U IOITOMY MPAKTUYECKH HE BCACHIBAIOTCS
nyreM auddy3ud, a MepeHOoCITCsS MyTeM AaKTUBHOIO TPAHCIOpPTa, OO0JIEr4YeHHOU
muddy3un wim GuIbTparuu.
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Llenb
3HaKOMCTBO C paSHOO6paSI/I€M, CTPOCHUCM H CBOMCTBaMU 6I/IOJIOFHIIGCKI/IX
MCM6paH, a TakKkEc MCTOOOM KOJMYCCTBCHHOI'O OIPCACICHUA MaJIOHOBOI'O
AUajJdbAcruaa — IMMpOoAYKTa IICPCKUCHOI'O OKUCICHUS JIMITNAOB KIICTOYHBIX MCM6paH.

TEOPETUYECKAA HYACTb

PaznooOpa3ue memOpan, ux Ouonormueckue (Gpynkuuu. [lpuHiun crpoeHus
MeMOpaH. XHMMHUYECKOE CTPOCHHE, CBOWCTBA, (PYHKIMM MEMOpPAaHHBIX JIUIMHUIOB,
OCOOEHHOCTH WX pacnojioxeHus. benku wMemOpaH, wuX KilaccUUKaIUS 1O
pacnojoxkeHuto B MemOpaHe u  ¢QyHkuusM. CpoiictBa MemOpaH. Bunel
TpaHcMeMOpaHHOro TiepeHoca BemecTB. IIpoctas u oOnerdeHHas auddysus.
AKTUBHBIN TPaHCHOPT. DHJO- U 3K30LUTO3. JIMMOCOMBI Kak MOJENbHAas CUCTEMa
O6unomemOpaH, UX MpUMEHEHre B (papManiuu ¥ MeJUIIMHE.
Borpockl 0risi caMOKOHMPOsis
OcHOBHBIE PYHKIIUN OMOJIOTUYECKUX MEMOpaH.
Pa3noo0Opa3ue 6nonoruyecknux MeMOpaH B KIIETKE.
CtpyKkTypHasi opraHu3aiys OHOJOTHIECKIX MEMOpaH.
Crtpoenue u cBoiicTBa MEMOPAHHBIX JIMITAOB.
benku MmeMOpan, uX KiaaccU(pUKalMs IO PACHOJOXKEHHI0O B MEMOpaHe W
(YHKIMAM.
CaoiicTBa MeMOpaH (3aMKHYTOCTbh, U30MpaTelIbHAs IPOHUIIAEMOCTD U JIp. ).
Bunel TpancMeMOpaHHOTO NIEpeHoca.
Oc00EeHHOCTH BE3UKYIISIPHOTO TpaHCIIOPTA (HI0- U IK30IIUTO3).
XapakTepucTuka nmpocToi u obnerdyeHHon auddy3un, mpuMepsl BEIECTB.
0. XapakrepucTHKa aKTUBHOTO TPAHCIIOPTA BELECTB Uepe3 MEMOpaHbl, IPUMEPHI.
1. Ilpumepbl MEXaHU3MOB Nepeaud TOPMOHAIBLHOTO CUTHAJIA B KIIETKY.
2. JIumocoMbl Kak MOJENIbHAsI cucTeMa OMoMeMOpaH, MpUMEPhl UX MPUMEHEHUS B

MEIUIINHE.

agrwpdE

PR ROONO®

lMPAKTUYECKAA YACTD
JlaGopaTopHnas padora 1
KonunvecTBeHHOE onpeaesieHHe MAJTOHOBOI0 THAJIBACTHIA

ITpouecc ITOJI akTUBUPYETCA IPU XPOHUUECKOM CTPECCE, COMPOBOXKAAIOIIEMCS
00JIeBBIM CHHAPOMOM, TKAHEBOM T'MIIOKCHH, MOBBIIICHHMH aKTUBHOCTH HSHJIOTE€HHBIX
dbochommmas, IUMNOCOMATBHBIX SHIOMENTHAA3, a TaKXKe TMpPU TUIIEPOAPUIECKOM
OKCUTEHAI[MM BCJEACTBUE OO0pa3oBaHUs aKTUBHBIX (opm kucimopoaga (OH* —
TUAPOKCUIIBHBIN pamukan; O, — cynepokcunanunoH; HoOz — mepekucs Bomopoja),
KOTOpbIE O00Jalal0T TOKCUYHOCTBIO. MeXaHW3M HMX TOKCHUYECKOro JIeHCTBUS
00yCIOBJIEH, TJIaBHBIM 00pa30oM, WHHUIMAIIMEH CBOOOJHOPATUKATBHBIX IIEIMHBIX
peakluii, MPUBOAAIIMX K MOBPEXKICHUIO JUNUI0B. Hambonee 4yBCTBUTENbHBIMU K
UX BO3JCHCTBUIO SIBIIAIOTCS TOJIMEHOBBIE >KHUPHBIE KHUCIOTHI, JOKAJIM30BAaHHBIE B
dbochomumuaax memOpan. [Ipyu oOKUCITEHUN KUPHBIX KUCIOT 00Pa3yrOTCsl MEPEKUCH,
yeM 00yCJIOBJIEHO Ha3BaHME MpoLecca.

Jlerye Bcero CcBOOOAHBIE pPAAMKAIBI KHCIOPOAA OTPBHIBAIOT JJIEKTPOH OT
CHy-rpymm, HaxoAsImUXCst MEXy ABYMS BOMHBIMU CBsi3saMu. [Ipu aTom oOpasyercs
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CBOOOJHBIN pafKand XUPHON KHUCIOTHL. 3aTeM B pe3yjbTaTe pa3BUTUS IEMHON
peakiuu oOpa3yloTcs MEPEeKUCH M THAPONEPEKUCH JUMUI0B. B pesynbrare 3TOro
npoliecca HU3MEHSIOTCS cBoiicTBa MeMOpaH. [losiBieHue THIPOPUIBHBIX 30H B
MeMOpaHax BeleT K TNPOHUKHOBEHHMIO BOJbI, BbI3bIBas HalOyXaHUE KIETOK U
MU3MEHEHHUE NX BHYTPEHHETO COCTaBA.
OnHrM W3 KOHEUHBIX NPOIYKTOB Jerpajaluy KUpHbIX KuciaoT npu 110J1
ABJISIETCA MAJIOHOBBIN JUAJIbJICTU.
lNpuHuyun memoda
Meton 0CHOBaH Ha TOM, YTO IPU HAIrPEBAHHMH B KMCJIOW CpeZie 4acTh MPOAYKTOB
ITOJI, oTHOcsuMXCS K KIacCcy OJHAOMEPEKUCEH, pasyiaraercs ¢ 00pa3oBaHHEM
MajoHoBoro auanbaeruaa (MJZIA), cBA3pIBaHME KOTOPOrO € JABYMSI MOJEKYJIaMH
tnoOapouTypoBoit kuciaotrel (TBK) mpuBomut k 00pa3oBaHWIO OKPAIICHHOTO
KOMILIEKCA.
Mamepuan uccrie0ogaHusi
ChIBOPOTKA KPOBU
Peakmusebli
1) tnoGapoutypoBas kuciora, 0,8% pactBop; 2) 20% pacteop TXY.
ObopydosaHue
Mukpoxkonopumerp MKM®-02M.

[posedeHue aHanu3a

OnbiTHas npoba, M KanubpoBounas npoba, mi
ChIBOpPOTKa KPOBH 0,1 —
JluctunupoBaHHas Boja — 0,1
20 % pactBop TXVY 1,0 1,0
0,8 % pactBopa TBK 1,0 1,0
[Ipo6sI mepemeniath, Beiaepkars 10 mud npu 100 °C u nenrpudyruposars
10 mun nipu 2500 06./MmuH

OnTrYecKylo MIOTHOCTh OMBITHON W KOHTPOJIbHOU MpoOsl n3Mepsitor Ha GOKe

py JUIMHE BOJIHBI 540 HM.
Pacuem

Konuenrpanuio TBK-akTHBHBIX TPOAYKTOB BBIYHMCIAIOT B MKMOJB/MJ IO

dhopmyiie:
C=Eo %1346

rae  Eon - skctuHmms omsitHOR mpoObr, 134,6 — koadduimeHT mepecyera
ONTUYECKOM MIOTHOCTU B MKMOJIb/MIL.

HopwmarbHble 8enu4uHbI

Copepxanne TBK-akTUBHBIX MpoayKTOB cocTaBisieT 0—3,5 MKMOJIb/MIL.
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TECTOBBIE 3AJIAHUSA
Bvibepume 00un unu Heckoabko npasuibHbix Omeemos.

1. BHEPTOOBPA3VYIOU[YIO ®YHKINIO OCYIHIECTBJIIAET MEMBPAHA
1) nna3zmaTuyeckas
2) sepHast
3) MUTOXOHIpHATbHAS

2. HAJIMYME TPAHCJIOKA3 ITO3BOJIAET MUTOXOHAPUAM
1) moxnepKuBaTh ANIEKTPUUECKUI MOTEHIIMA Ha MeMOpaHe
2) IPOMyCKaTh TOJILKO ONpee/ICHHbIEC BEIIECTBA
3) yuacTBOBaTh B CHHTE3€ OEIIKOB
4) coBepiiath NOCTOSIHHBIN 0OMeH AJID u ATO
5) nmoJiy4aTth HEOOXOUMOE KOJIM4YecTBO (hochaToB

3. TPAHCIIOPT CTEPOMAOB YEPE3 MEMBPAHY OCYIIECTBJISAETCA
ITYTEM
1) akTuBHOTO TpaHCHIOpPTA
2) SHIOITUTO3a
3) npocroit auddy3un

4. TIIOT'JIONEHUE XUJIKOCTHU WM PACTBOPEHHLIX B HEUN BEIIIECTB
I[TPOUCXOOUT ITYTEM
1) parommrosa
2) HIOLUTO3a
3) nuHOLIMTO3a

5. IIEPEHOC JIBYX PA3HBIX BEHIECTB TPACJIIOKA3AMU B OJHOM
HAIIPABJIEHN HA3BIBAETCA
1) cumnopTom
2) aHTUIIOPTOM
3) yHUnopTom
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PA3JEJI 7. BBEAEHUE B OBMEH BEIIIECTB U DHEPI'MHU

TEMA 7.1. BUOJIOT'THYECKOE OKUCJIEHUE

AKmyarnbHoCmb

buonornueckoe okuciIeHHE MPOTEKAET BO BCEX JKUBBIX KJIETKAaX OpraHu3Ma B
BHJIE COBOKYITHBIX OKUCIUTEIbHBIX peakiuil. OCHOBHOM (DyHKIIHMEH 3TOro mpoiecca
SABJISICTCST 00€CIIeUeHNe OpPTaHW3Ma SHEPTHEH IS TPOIECCOB KU3HEACSITCIIBHOCTH.
OcHoBHOIT (popMOi1 3amacaHusi SHEPTUH, JOCTYITHOM ISl UCTIOIB30BaHUS, SBISETCA
anenosuHTpudochoprHas kuciora (ATD). CuHOHUMOM OHOJOTHYECKOTO OKUCICHUS
ABJISIETCSl TKaHEBOe Jbixanue. [lpoiiecc OMOIOrMYECKOT0 OKHUCICHHUS MPOTEKaeT
MHOTOCTQJIUHHO C y4yacTUEM IMPOMEKYTOUHBIX (EPMEHTATUBHBIX  PEAKIIH.
[IpoucxoauT MHOTOKpaTHas TMepegaya MPOTOHOB W BJEKTPOHOB WM  TOJBKO
ANEKTPOHOB OT JOHOpAa K akuentopy. KOHEUHBIM akIenToOpoOM »BJIEKTPOHOB H
MPOTOHOB CIIYKHUT %2 O, KOHEYHBIMH MPOAYKTaMH TKAHEBOTO JBIXaHUS SBIISIOTCS
BoAa okucienus u auokcua yriepoaa (H.O u COy). [Iponecc dpochopunupoBanus,
COTMPSDKEHHBIH ¢ TKAHEBBIM  JBIXaHUEM,  HAa3bIBACTCS  OKHCIUTCIBHBIM
dbochopunupoBanueMm. Upes3BblHailHO BakHOW (YHKIMEH IENu JIbIXaTeIbHBIX
(hepMEHTOB MUTOXOHJIPUIA, HAPSTY C Tiepeadeit FJIEKTPOHOB, SABJISICTCA aKKYMYJISIIHS
4acTH OCBOOOXKIaoIecss 3Heprud B (oc]aTHBIX CBA3SIX MAaKpPOEPTrUYECKUX
COCIMHECHUM.

Llenb cemuHapa

N3ydenune oOmmx mpeacTaBieHuid o0 OOMEHE BEIIECTB M JHEPrUHU: 3Tamax
OMOJIOTUYECKOTO OKHCIIeHUs, crocobax cuHTe3a AT®; mporeccax obOpazoBaHuUs
KOHEYHBIX MTPOTyKTOB TKAHEBOTO JIBIXAHMSI.

TEOPETUYECKAA HYACTb

Ob1ee npencrapieHue 00 oomene BewecTB. [InacTuyeckas u sHepreTuyeckast
dbyHKkuMu oOMEHa, 3Ha4YeHHe aHaboIM3Ma M KaraOoim3Ma JJIs KJIETKH OpraHu3Ma.
[IpeacraBnenre 006 OOMEHE OHHEPruH, CTATUAX KaTaOOIMUECKUX MPEeBpaIllCHUN
MUATATEIbHBIX BEIIECTB B OpraHu3Me (M KJIETKax), CBS3aHHBIC C BBICBOOOXKICHHUEM
cBoOOHOM 3Hepruu. dopMel TpaHchopMaIuu CBOOOIHOM SHEPrUU — OOpa3OBaHHUE
BOCCTAaHOBUTENbHBIX JKBUBaJIEHTOB (HAJI®H) wu cuHTE3 Makpoepruyeckux
coenunennii (AT®, 1,3-mudocdormunepar, kpearundocdar, anun-KoA, u ap.).
B3auMocBsa3p karabonusma u aHaOoimm3ma. Cxema: mukil ATD-AD. ATO —
YHUBEPCAIbHBIA HMCTOYHUK U TEPEHOCUYMK XUMHUYCCKOH OHEPIMH B KIETKE.
XHAMHUYECKOE CTPOEHUE U cBOMCTBA MOJEKYIBI ATD.

[Ipencrapiienre 0 TKaHEBOM JbIXaHUU (OMOJOTUUECKOM OKHUCICHUU) — 0O1mast
cxema. Crnenuduueckue stanbl U Hecnenupuueckue (oOmuii myTh kaTabosm3zMa —
OIIK). Jlokamuzanusi (EepMEHTOB TKAaHEBOro JbIxaHus B kieTke. CrpoeHue
MUTOXOHApUA. OOIIMEe 3aKOHBI TEPMOIAMHAMUKH, CBOMCTBEHHBIE OMOIHEPTETHUKH
kieTku. OCHOBHBIE TIPOIECCHl TKAHEBOTO JBIXaHUS: XWUMH3M OKHCIHUTEIHLHOTO
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JEKapOOKCUIIMPOBAHUS THUPYBaTa, MYJIbTU(DEPMEHTHBIN MUPYBATACTUIPOTCHAZHBIN
KOMILJIEKC, POJb KO(MEPMEHTOB W BUTAMHUHOB; XUMHU3M IHMKJIa TPUKAPOOHOBBIX
kucioT (uukia Kpebca), ponb yHuBepcanbHoro mMetadbonurta Auetuin-KoA, 3HaueHue
akTUBHBIX ¢opMm Boaopoaa: HAJIH,, ®AJIH,. Kucnopon — koHEYHBIM akuenTop
IPOTOHOB U DJIEKTPOHOB, TPAHCHOPTUPYEMBIX OT JETHAPUPOBAHHBIX CYOCTpaTOB
ounonornyeckoro okuciieHus. CTpoeHue 1enu MepeHoca IEKTPOHOB (AbIXaTeIbHON
LeNy) BHYTPEHHEW MeMOpaHbl MHUTOXOHApUM. MosekysapHas oOpraHu3aIus
dbepmeHTHBIX aHcaMOnelt, poib kodepmernTtoB (OPMH, Fe-S-6enku, kosuzum Q,

TeMOBBIE TPYMIbBI IUTOXPOMOB). M3MeHeHue CBOOOAHON »HHEPrUH B TpOIECCEe

MepeHoca JJICKTPOHOB, POJIb JJICKTPOXUMHUYECKOTO IOTEHIIMajda B O0Opa30BaHUU

AT®. TpancMeMOpaHHBIII NEPEHOC MPOTOHOB M MEXAHU3M OKHCIUTEIBHOIO

dochopunuposanus. [Iporonnas AT®-cunteraza. Koaddumment P/O. Pazobmenue

npixanust u - (dochopunupoBanus. DyHKIMOHUPOBAHUE JIBIXATEIBHON  IIETH:

COTPSDKEHUE OKHUCIEHUS | (OoCHOpUIUPOBAHUS (XEMUOCMOTHYECKAsT TEOpHUs

Murtyenna).

[Ipumenenue nykieotuaoB (ATD, AP, AM®, OMH) B kauectBe

JIEKAPCTBEHHBIX MPEMAPATOB.

Bonpockl 0risi caMOKOHMPOsis

1. Kakwue cBoiicTBa >XHMBOW Marepuu OOECIIEUMBAIOT B3aUMOCBSI3b OpraHU3Ma

YEeJI0BEKA C OKpY’Karoliei cpeoii?

OOMeH BelIeCTB, XapaKTePUCTUKA ATANOB U UX JIOKAU3aIus.

[IpencraBienne o KaTaOOIMYECKUMX UM  aHAOOJMYECKUX  HAMPABICHUSIX

MeTaboIM3Ma B KIIETKE, UX 3HAUCHHUU.

B3anmocBsi3s 0OMeHa BelecTB ¢ 0OMEHOM DHEPTUH.

UTo siBisieTCsSl MEPBUYHBIM UCTOYHUKOM SHEPruu Ha 3emiie?

B xakoM BuJie SHEPTHS MMOCTYIMAECT B OPTaHU3M YeJIOBEKa M KaK OHA HA3hIBACTCS ?

Kak Ha3zpiBaeTcs mpouecc NpoAyLUPOBaHUSI SHEPIUU B KIETKaX OpraHu3ma, B

Kakue KoHeYHbIe (HOPMBI TpaHCHOPMHUPYETCS «CBOOOTHAS DHEPTHUS»?

Orarbl KaTaboJiM3Ma MUTATENbHBIX BEIIECTB B OpraHu3Me (KIETKeE).

Uro naspiBatoT mUKiIoM ATD-AD? CrnocolObl cuHTe3a (ochopuampoBaHus

AT® B kneTke.

10. buonornueckoe OKUCIEHUS, XapaKTEPUCTUKA ITAMOB, UX JIOKAJIU3AIIHS.

11. Xapakrtepuctuka CTPYKTYpbl  MUTOXOHJPUN,  JIOKaJU3alus  OCHOBHBIX
IPOLIECCOB OMOIHEPTETUKH.

12. OxucnutenpHOe JeKapOOKCHUIMPOBAaHWE TMHUpyBaTa, CBA3b Ipolecca ¢
MHUTOXOHIPHUATBHOU JIBIXaTEJIbHON LIEIbIO IepeHoca DJIEKTPOHOB,
DHEPTETUYECKUN BBIXO.

13. IlpeacraBnenue 06 oOmem nytu karadonusma (OIIK), ero 3HaueHue B
KaTaboJIM3Me BEUIECTB.

14. Tluxn TpukapOOHOBBIX KHCIOT, POJIb IEPBUYHBIX aKIIENTOPOB BOJOPOJA,
B3aMMOCBSI3b MPOIECCa ¢ MUTOXOHAPHUAIBHON ABIXaTEIbHOW LIENbI0 MEpeHoca
AIEKTPOHOB, YHEPTETUYECKUN BBIXO/.

15. Cmocob6wr dochopunupoBanus (cuHre3a AT®) B OMOJTOTHUECKOM OKHUCIICHHH,
MIPUBECTU IPUMEPBI PEAKLUI, CONPSKEHHBIX ¢ cuHTe30M ATO.

w N

No oA

© ©

77

https://www.twirpx.org & http://chemistry-chemists.com



16. Jlokanuzanmuss ¥ CTPOEGHHE  MHTOXOHAPUANBHOM  JIBIXaTEJbHOM  LIeMH,
O0COOEHHOCTH pacnojioKeHus1 GEpMEHTOB, 3HAUEHHUE PENOKC-TIOTEHIIMAIA.

17. ®OyHKUMOHUPOBAHWE MUTOXOHJIPHAIBHOM JBIXATEJIbHON LENH, MEXaHU3M
COTIPSDKEHMSI OKUCIEHUA M (pochopunmpoBaHusl (XEMHUOCMOTHYECKAsT TEOPHS
Muruenia).

18. Yto Ha3bIBAIOT JBIXATEIbHBIM KOHTPOJIEM?

19. Yro na3biBatoT K03 dunuentom P/O?

20. Kakoif mporecc HazbIBaeTcsi cBOOOAHBIM okuciaeHuem? IlpuBectu mpumeps
pazoliuTeneit okucieHus: U GochopuIupoBaHus.

21. Ilpoueccer obpazoBanusi COz; m HO — KOHEUHBIX MPOJYKTOB TKaHEBOTO
JIbIXaHUS.

TECTOBBIE 3AJIAHUSA
Bvibepume 00un unu Heckoabko npasuibHbix 0OmMeemos.

1. IMKJI TPUKAPBOHOBBIX KUCJIOT JIOKAJIM3YETCA
1) na BHyTpeHHENW MeMOpaHe MUTOXOHAPUIA
2) B MaTpUKCE MUTOXOHIPHIA
3) B uuTOIIa3Me KIETKU

2. OCHOBHASA ®VYHKIUA IIUKJIIA TPUKAPBOHOBBIX KHUCJIOT 3A-
KIIIOYAETCSA B
1) obpazoBanuu aByXx Mojiekys CO»
2) BoifeneHun sHeprun Mojisi [ T (ATD)
3) renepariuu Bogopoa (oopasosanne 3HAJIH u 1DAJIH>)

3. KPEAKIIUAM AETUJIPMPOBAHUSA OTHOCATCA IMPEBPAIIIEHUA
1) muTpara B u3omMTpaT
2) a-KeToriayTapara B CyKIMHUI-KoA
3) MayaTa B OKcajioarerar
4) cykuuHara B pymapar
5) pymapara B manat
6) u3onuTpaTa B 0i-KETOTIyTapaT

4. KOJIMYECTBO PEAKIIMI JETUJIPUPOBAHUS B IIUKJIE KPEBCA
1) Tpu
2) yeTsipe
3) nATh

5. PABOBIIUTEJIEM OKUCIIUTEJIBHI'O ®OCOOPUJIIMPOBAHUA ABJIA-
ETCA
1) manar
2) 2,4-nuHNUTPOGEHO
3) cyKiuHaT
4) uutpar
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6. K CYBCTPATAM OKUCJIEHUA B [TUKJIE KPEBCA OTHOCAT
1) okcanoarerar
2) CyKIIMHAT
3) manat
4) ¢pymapart
5) uzonUTpaT
6) a-KeToriayTapar

7. TIPM OKUCJIEHUU 1 MOJIST ALIETUJI-KOA JIO CO, Y1 H,0 OBPA3YETCS
1)5 AT®
2) 1 AT®
3) 10 ATD
4) 12 AT®

8. IIOCJIEJIOBATEJIbBHOCTh PEAKIIUI B 1113 OITPEJEJIIETCS
1) ctpoenueM okucasieMoro cyocrpara
2) BeTUYMHAMU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTCHIIUATIOB
KoMImoHeHTOoB 1119
3) nokanuzaiuen GepMEHTOB B MUTOXOHPHUAILHON MeMOpaHe
4) MPOYHOCTHIO CBSI3U arto(hepMEHTOB C KOhepMEHTaMU.
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PA3JEJI 8. OBMEH U ®YHKIIUU YIJVIEBOAOB

TEMA 8.1. CTPOEHUE U BHEIIIHUI OBMEH YIJIEBOJI0OB

AKmyarnbHoCmb
B opraHusMe desoBeka W JKMBOTHBIX YIJICBOJBI HIPAIOT BAXHYK POJb H
BBIIIOJIHSAIOT ~ pa3HOOOpa3Hbie  (yHKIMH: 1) COy)KarT HUCTOYHHUKOM  SHEPTHH,
obecnieunBast 10 67 % CYTOYHOTO JHEProOmoTpeOJeHUS OpraHu3Ma; 2) SBISIOTCS
IUIACTHYECKUM MaTepPHaJioM KJIETOK; 3) UCHOJB3YIOTCS B KaueCTBE HMCXOIHBIX
MPOAYKTOB ISl CHHTE3a JIMIU0B, OCITKOB U HYKJICHHOBBIX KHUCIIOT; 4) YTJICBOIHBIC
KOMIIOHCHTHl HMMMYHOTJIOOYJIMHOB yYacTBYIOT B TMOJJIEPKaHUW HMMYHHUTETA.
OCHOBHBIM HMCTOYHHKOM YTJICBOJOB OpraHW3Ma SBJSIOTCSA Pa3JIMYHBIC IHUIICBBIC
HMPOAYKTHI, TJIABHBIM 00pa3oM, PacTUTEIBHOIO MpOHCXOokaeHUs. CyTouHas HOpMa
nmoTpebiaeHuss yraeBogoB coctaBiaseT 450-500r. VYrieBombl, mOCTynaromue B
OpraHM3M, IIOJIBEPTaloTCsS IICPEBAPUBAHUIO B IKCIYJAOYHO-KHIICYHOM TPAKTE M
BCAChIBAIOTCS B KPOBb B BHJC MOHOcaxapuaoB. Ocobas pojib B palMOHE IMHTAHUS
YeJIOBeKa MPUHAIICKUT HEIepeBapUBAEcMbIM M HEYCBaMBACMbIM IIOJIMCaXapHiaM, B
NIEPBYIO OYepe/b IEJUTION03e, KOTOpasi BBIMOJHSAET POJIb OAJUIACTHOTO BEIIECTBA W
CIIOCOOCTBYET OUHIICHHUIO KHUIICUYHWKA. B HEKOTOPBHIX TKAHAX YacTh TIIFOKO3BI
OTKJIAJIIBACTCS B BUJIE TIIMKOTEHA, SIBJISIFOIIIETOCS PE3EPBHBIM IOJINCAXAPUIOM.
Llenb
[TpakTHdeckoe WCCIIeIOBAaHUE BIMSHUS IMHIICBAPUTEILHBIX (EPMEHTOB Ha
MOJIMCaXaPHU/IbI TTHIIIH.

TEOPETUYECKAA YACTb

YrneBoasl 1 X poJib B opranuzme. Kiraccudukaius yriieBo0B 10 CTPYKType 1
¢byukusam. CTpoeHHE OCHOBHBIX TIPEACTaBUTENCH YIJICBOAOB: MOHO-, JH- U
nojaucaxapuaoB (puO03bl, TIIIOKO3bI, (PPYKTO3bI, MaJIbTO3bI, JAKTO3bI, TajJaKTO3bI,
caxapo3bl, Kpaxmala W  TumMKoreHa). IIpemcraBneHme 0 CTPYKType
TJIMKO3aMUHOTJIMKAHOB (MYKOTIOJIMCAXapHJI0B): THAypPOHOBAs, XOHJIPOUTHHCEpPHAS
KHCJIOTa, HEHpaMUHOBas M CHAJOBas KHUCJIOTBI, TeMapuH. YTJEBOJbI IIHIIIH,
nepeBapuBaHue H BcachiBaHWe. Poilb TiedeHM B OOMEHE YTIEBOJOB: B3aWMO-
MpEBpallcHHEe MOHOCAXapuJ0B, XHUMHU3M CHHTE3a W paclajaa TJIWKOreHa.
['opmonanbHas peryisiuus oOMeHa riavmkorena, poib H-AM®. OcobenHocT oOMeHa
IJIMKOT€Ha B IIEUEHHM W MBINIAaX. BHOXUMHYECKHME MEXaHM3Mbl HacCJeICTBECHHOM
HEMEPEHOCHUMOCTH  YIJIEBOJIOB  (JTAKTO3HAS HMHTOJICPAHTHOCTH, TaJIAKTO3EMHUS).
HacnenctBennbie HapyIieHUs: 0OMEHa TJIMKOTeHa (TJIMKOTEHO3bI). Y POBEHB TITFOKO3BI
B KPOBH.

Bonpockl 0risi caMOKOHMpPOsis
1. Kakoifi kjacc OpraHMYECKMX  BEIIECTB  HA3bIBa€TCS  «YIJIEBOAAMM»?
Knaccudukanus yrieBonos.
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2. CrpykTypa OCHOBHBIX MpEACTaBUTENEH MOHO-, IH-, MOJHCaxapuaoB (pubo3a,
IJII0KO3a, (PYyKTO3a, TrajlakTo3a, MajbTo3a, JIAKTO3a, caxapo3a, Kpaxmal,
[JIMKOT€H, LEJUTI0JI03a), UX OMOJI0oru4ecKas poib.

3. CrpykTypa INIMKO3aMHHOIVIMKAHOB (MYKOIOJMCAaXapHuioB): T'HalypOHOBas,
XOHJIDOMTHHCEpHAs, HEHpPAMMHOBAs, CHAJIOBas KHUCIOThbI, TIe€NapuHa, HX
Ouonoruyeckas pob.

4. HasBaTph yrieBojibl, MOCTYNAOIIME B OPraHU3M YEJIOBEKa C IUIIEH, a TaKke
CYTOYHYIO NOTPEOHOCTH B YIJIEBOJIAX.

5. BHemHuii oOMEH YyIJieBOIOB, (PEPMEHTHI, YYACTBYIOLIME B IE€PEBAPUBAHHUH

YTJIEBOJOB, IyTH BCACBIBAHHSI MOHOCAXapUI0B U3 KUIIIEYHHUKA B KPOBb.

Ha3BaTp posp HEII0I03bl B PALIMOHE MUTAHUS YEIOBEKa.

Bunbl TpaHcnopTa yrieBoJioB B KJIIETKH, poiib nnepeHocunkoB — ['JIFOT.

3HaueHue peakuuii (pocHopuIHpoBaHUS TIIOKO3bI B KIETKE, JIOKAIU3aLMS

IJIFOKOKWHA3bl U TEKCOKUHA3BI.

9. XapakrtepucTtuka MeTa0OJU3Ma YIJIEBOJOB B KIETKE, aHAOOJIMYECKHE U
KaTa0OJNYECKHE MY TH.

10. CuHTe3 INIMKOreHa U TOPMOHAJIbHAS PErYJISAUs Npolecca JeNOHUPOBAHUS.

11. Pacnaa rimkoreHa v ero ropMoHajbHas peryssus. Kakoit npouecc Ha3bIBaeTCs
MoOMIM3aIMel riMKoreHa?

12. Kakoii mporiecc Ha3pIBaeTcsi MoOmIM3aluei rivkoreHa? OcoOeHHOCTH oOMeHa
IJIMKOT€HA B MI€YEHU U MBIIIAX.

13. AneHMIATHMKIA3HBIA MEXaHU3M PETYISIIUU aKTUBHOCTH KIIOYEBBIX (PEPMEHTOB
oOMeHa TriukoreHa, poib HUAM® u BiIMsSHME aJpEHANWHA, TJIIOKAaroHa M
VMHCYJIMHA Ha KOHIeHTpauuio HAMO B kieTke.

14. HacnencTBeHHbIE HapyUIEHUsl MEPEBAPUBAHMS YIJIEBOJIOB U OOMEHA TJIMKOTEHa
(JtakTO3HAsT MHTOJEPAHTHOCTb, HENEPEHOCHMOCTh Caxapo3bl, TNIMKOTE€HO3bl W
arJIMKOT€HO3bI).

o N

MNMPAKTUYHECKAA YACTb
JlaGoparopHas padora
HccnenoBanue BIAUSIHUS NMIEBAPUTEIbHBIX (epMEHTOB
HAa KpaxMaJl v LeJUTI0J103y
Kpaxman sBHsieTCsSs TOMOIIONIHMCAXapUI0M, COCTOSIIMM W3 aMWJIONEKTHHA |
o-aMuiio3el. B o-aMmio3e  OCTaTKM  TIIOKO3BI  CBS3aHBI  MEXKAY  COOOM
o-(1—>4)-rTUKO3UAHBIME  CBSI3IMH, B aMujonekTuHe — o-(1—4)-rIMKOo3uIHBIMU
cB3iMd U o-(1—>6)-rmuko3uaHbiME - cBs3smu.  Llemmronosa sBasiercs
rOMOTMOJMCAXapuIoM, B KOTOPOM OCTAaTKH TJIOKO3bl CBSI3aHBl MEXIy COO0OM
B-(1—>4)-rTuKO3UIHBIMU CBA3SIMHU.
depMeHT oi-amMuiIa3a UAPOIU3YET TOJIBKO O-(1—4)-TITMKO3UIHBIC CBS3H.
lNMpuHuun
depMeHTHI MUIEBAPUTEIHHBIX COKOB, PACIISIUISIOT ToJucaxapuabl. [IpoayKTe
THIPOJIN3a TIOJIUCaXapHuI0B ONPEACIISIOT C TIOMOIIBIO peakuuu TpoMMepa.
Mamepuan uccrnedosaHusi
1) 1 % pactBop Kpaxmaia, 2)1 % BoaHas CyCTIEH3HS ISILTFOJIO3BI.
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Peakmusebli

1) XKenynounslii cok; 2) 5 % pacTBop maHkpeaTuHa; 3) ciitoHa, pa3BeaeHue 1:5;

4) 1 % pactBop CuSOQy4; 5) 10 % pactBop NaOH.
[posedeHue aHanusa
['oToBAT MPOOBI COOTBETCTBEHHO TAOJIHIIE:

nJ;‘f)- Kpaxmau, u(éi;ﬁ;;f; Caona, | Keaynou- | Ilankpeatun,
MJI ’ MJT HBIIl COK, MJI MJT
ObI MJI
1 1,0 — 1,0 — —
2 1,0 — — 1,0 —
3 1,0 — 1,0 1,0 —
4 10 — — — 2,0
5 — 1,0 10 — —
6 — 1,0 _ 1,0 _
7 — 1,0 10 1,0 —
8 — 1,0 — — 2,0

3aTeM JJ1s1 UHKYOAaIuu NpoOUpPKU MOMEIIAT B BOoAsiHyt0 OaHto npu 37 °C Ha
30 mMuH.

[locne wHKYyOAIMM COAEPKUMOE KKIOM NPOOUPKM aHATU3UPYIOT Ha
MIPUCYTCTBUE MPOAYKTOB pACHICIUICHUS I[OJUcaxapyuja C M[OMOIIBI peakluH
Tpommepa. [ns atoro B kaxayro u3 8 mpoOUpok a06aBisitoT mo 1 M pacTBopa
NaOH u no 5 xanens pactBopa CuSO4. CTaBsT Bce MPOOUPKU B KUIISIIYIO BOASHYIO
OaHto U KunmATAT B TeueHue 1 muH. [losBneHne kpacHoro ocamka meau okcuaa (I)
YKa3bIBa€T Ha MOJIOKUTEIIbHYIO peakiuio TpomMmepa, T.e. MPUCYTCTBUE MAJIBTO3bI —
MPOAYKTa TUAPOJIN3a Kpaxmaia.

OgbopmneHue pabomel
Pe3ynbTaThl 0pOpMIISIIOT B BUJI€ TAOJIHIIBL:

Ne
npoobI

CyocTpar

HUcTouHUK
(¢pepmenTa

depMeHT

Pe3yabTarsl

Cnenath BBIBOJI 00 OCOOCHHOCTSAX TEpEeBapUBAHUS KpaxMala W IEJUTIOJIO3bl B
MUIIEBAPUTEIHHOM TPAKTE U OOBICHUTH HX.

TEMA 8.2. AHADPOBHBIE ITYTHU ITPEBPAIHIEHUA YI'JIEBOJAOB

B KIIETKAX
AKkmyarnbHocmb
I'mukonu3 — ueHTpadbHBIM MyTh KaTabojdu3Ma TIJIIOKO3bl. B aHa’poOHBIX
YCIIOBUSAX TJIMKOJIA3 — EIWHCTBEHHBIM IIPOLECC B OPraHu3Me, IMOCTABJISIOLINN

sHepruro. MimenHo Onarojaps TJIMKOJIU3Y OpTraHU3M OINpPEAEIICHHbIN MEPHO]l BpEMEHU
MOKET OCYLIECTBIISTh PsJl (PU3NOJOTUYECKUX (YHKIMM B YCIOBUSAX THIOKCHU. Y
HEKOTOPBIX aHa’pOOHBIX OPraHU3MOB, TAKUX KaK JIPOAOKHU, @ TAKKE€ B HEKOTOPBIX
KJIETKaX BBICIIUX OPraHU3MOB, HAIPUMEDP B IPUTPOLIUTAX, aHAIPOOHOE IPEBpAIICHHE
VIJEBOAOB SABJISIETCS €OUHCTBEHHBIM IpolreccoM, mnpoxyuupyrouuMm ATO u
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MOJIEPKUBAIOIIUM HMX LIETOCTHOCTh U (PYHKIMHU. B a3poOHBIX YCIOBUAX TIMKOJU3
HpeAcTaBisieT co00i HayallbHYIO CTAIHIO PACIICTUICHUS] YHEPreTUYECKUX PECypCOB,
3aBEPINAIOUIYIOCS adpPOOHBIM  OKHCJICHHEM O00pa3oBaBIIUXCSA MPOMEKYTOUHBIX
HNPOAYKTOB. [JIMKOIM3 MOCTaBIsIET TaKKe YIIEPOIHBIA CKEJeT il IPOILIECCOB
OuocHuHTEe3a B KJIETKE.
Llenb

O3HakOMJIEHHE C METOJOM OOHAapyKE€HUS MOJIOUHOM KHCIOTHI — MpPOIyKTa

aHa’POOHOrO IITMKOIN3A.

TEOPETUYECKAA YACTb
Merabonuyeckue IMyTH BHYTPHUKJIETOYHOTO TMpeBpalleHusi Tioko3bl. [lyTn
aHa’poOHOro  KaraboyiM3mMa yrieBOAOB (TJIOKO3bI) B  KJIETKax: [IJIMKOJIU3,

[JIMKOTEHOJIN3, CIUPTOBOE OpOXKEHUE — MOCIIEIOBATEILHOCTD peaKIlnii, OalaHCOBbIC

ypaBHEHUs, sHepreTuyeckuil 3ddekr, crnocod obpazoBanus AT, noxanuzanus

npo1eccoB. bBUOCHHTE3 ITIOKO3bI (TJIOKOHEOTEHE3): BO3MOKHBIC MPEIIIECTBEHHUKH,

MOCJIE0BATEILHOCTD PEAKIIUM, XUMU3M «OOXOAHBIX» peakiuil. [ 110Kk030-1aKTaTHBIN

uukin  (mukn  Kopu). ®dusnonormueckoe 3HaueHwe. ['opMoHanbHass peryssnus

IJIMKOJIN3a U TIIIOKOHEOTeHE3a.

Boripocbki 0111 caMOKOHMPOTisi

1. Merabonuueckre MyTy MPEBPaAILCHUS TJIFOKO3bl B aHADPOOHBIX YCIOBHUSIX.

2. Kakoii mporecc Ha3piBaeTcs TriuKomm3oM? IlociaemnoBaTenbHOCTh PEaKIIH,
(dbepMeHTHI, JoKaIu3aIus, YHepreTudeckuii 3pPext, cyMmapHoe ypaBHEHHE.

3. Kakue peakiuu riaumkoausa mporekaioT ¢ 3arpatoil AT® u Kakue peakiuw,
comnpsbkeHHbI ¢ cuaTe30M AT® (crmoco6 dochopunmupoBanws).

4. 3HaueHMe [MKJIA TJIUKOJIMTHYECKOW okcupenykiuu. Kakoit wmerabomut
rrKoau3a okucisiercsa? Kakoil BocctaHaBiIuBaeTcs?

5. Kakoii nporiecc HaszpiBaeTcsl riamkoreHonn3oM? IlocinenoBaTebHOCTh peaKITui,
(depmeHThl, cymMmapHOoe YypaBHeHHE. CpaBHUTH 3SHEpPreTHUEeCKUd dPdeKT
IIPOLECCOB: TIIMKOTE€HOIN3a U TJIMKOJIN3a.

6. Kakoli mporecc Ha3bpIBaeTCs TiItOKOHeoreHe3om? Haszsate cyOcTpaTsl s
CHUHTE3a TJIFOKO3bI, MOCJIEIOBATEIBHOCTh PEaKIUil (MPSAMBIX U «OOXOMHBIXY),
dbepMeHTBI, JIOKAIM3allUI0, CYMMapHO€ YypaBHEHUE, pPacXOJ] DSHEPTUU JJiA
CHUHTE3a | MOJIEKYJIbI TTIFOKO3BI.

7. Yro nHaspBatoT 1ukioM Kopu? Ero 3nHaueHue npu aiauTenbHON (HU3UUYECKOM
pabore.

lMPAKTUYECKAA HYACTb
JlabopaTopHasi padora
OO0Hapy:keHHe MOJIOYHOM KHUCI0THI B MBIIIIEYHOH TKAHU
( peakuust Y ddeabmana)

MostouHast KUCTTOTa SIBJISIETCS. KOHEYHBIM MPOTYKTOM aHAYPOOHOTO TJIMKOIN3a U
rimkoreHom3a. OHa oOpa3yeTcsi B MBIIIIAaX, HAMPUMEp MPU MBIIMICYHOW Harpyske,
KaK (PU3HOJOTMYECKOIro, TaK M IMATOJOTHMYECKOTO XapakTepa (MPUCTYI SMHICTICUH,
CTOJIOHSIK, TETAHUSI U JPYTHE CYJAOPOKHbBIE COCTOSTHUS); TIPU TMIIOKCUU, CBSI3aHHOM C
CEPJIEYHOI U JIETOYHOM HEIOCTATOYHOCTBIO; aHEMHUH U IPYTUX HAPYIICHUSX.
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lNpuHyun

Meron OCHOBaH Ha B3aUMOJECHCTBUM KOMIUIEKCHOTO COEIMHEHHUs (eHOJIITa
&Kese3a (PUOoJIETOBOro 1BETa C MOJIOYHOM KHUCIOTOM ¢ 00pa30BaHUEM JlaKTaTa Kele3a
KEJITO-3€JICHOTO 1[BETA.

Mamepuan uccriedogaHusi

MpiiieyHas Kamuia

Peakmusebli

1) bocdarnsrii 6ydep, pH 7,2; 2) 1 % pactop denona; 3) 1 % pactBop FeCls.

lposedeHue aHanu3a

[IpuroToBneHNE 3KCTPAKTa MBIIMIEYHOW TKAaHW: KYCOYEK MBIIICYHONW TKAHHU
TIIATENBHO pacTuparoT B crynmke ¢ 5,0 ma docdarHoro OydepHOro pactBopa,
nepememuBaoT. [lomydeHHyI0 MBIIIEUHYIO0 Kamuiy (GUIBTPYIOT 4Yepe3 JBa CIOs
MapJ.

[{BeTHas peakiusi Ha MOJIOYHYIO KUCI0Ty. B mpoOupke k 10 kamisiM pactBopa
¢enona nobasstor pactBop FeCls 10 mosiBiaeHHsT PUOIETOBOM OKpacKH. 3aTeM K
COJIEPKUMOMY IPOOMPKH N00aBIAIOT 3 Kallsld AKCTPAaKTa MBI U HAOMI0JaloT 3a
M3MEHEHUEM OKpacKkdu. B mpuUCyTCTBUM MOJIOYHOW KHCIOTHI (pUOJETOBas OKpacka
pacTBopa MEPEXOAUT B KEJITO-3€JCHYIO BCIEACTBUE 00pa30BaHUsI JIaKTaTa jKeJe3a.

OgbopmrneHue pabomei.

3anuChIBalOT MPUHLUI MeTonaa. JlenaroT BBIBOJ O NPUCYTCTBUU MOJIOYHOM

KHCJIOTBI U KUCJIOPOJHOM CHA0KEHUU MBIIILIBI.

TEMA 8.3. ADPOBHBIE ITYTHU ITPEBPALIEHUSA YI'VIEBOJIOB

AKkmyarnbHocmb

AdpOoOHBIN pacmaj IIIOKO3bl — OCHOBHOM MyTh €€ KaTaboJm3Ma sl adpOOHBIX
opranu3MoB. [Ipu a’poOHOM pacmaje TJIIOKO3bl BBIACISIETCS Topa3ao OoJbIiie
DHEPTrUM, YeM TPpU aHadpoOHOM TIuKoIu3e. [IpoMeXyTOUHbIE MPOAYKTHI
OKHCJIMTENIPHOTO KaTa0oJiM3Ma TJIFOKO3bl HCIOJB3YIOTCA TakKe B KauecTBe
MPEANIECTBEHHUKOB TTPU OMOCUHTE3€ AMUHOKHCIIOT, JIMITUIOB U APYTHX OMOMOJIEKYI.
B HanOosnbiei 3aBUCUMOCTH OT adpOOHOTO pacraja TIOKO3bl HaXoAuTCs Mo3r. OH
pacxoayet 0koJio 100 r rIroKO3bI B CyTKH.

Hlpyroe aHa’poOHOE TpEeBpallleHUE TIIOKO3bl — MEHTO30(oChHATHBIN UK,
BBITIOJHAET aHabonuueckyo QyHkiuio. [lenTo3odocdaTHpiii mukn obecrneunBaeTt
kinetky HAJIDOH 118 BOCCTAaHOBUTENBHOTO CHUHTE3a M TEHTO3aMH [JIsi CUHTE3a
HYKJICOTH/IOB.

Llenb
OcBoeHMe MeToa KOJTMYECTBEHHOTO ONPEIeSICHUsI TIIFOKO3bI B KPOBH.

TEOPETUYECKAA YACTb

Merabonuyeckue IMyTH TPEBPAMICHUS YIJIEBOJOB (TIIOKO3bI) B adpPOOHBIX
yCIOBUSIX, UX Ouosornueckoe 3HaueHue. DPdexr Ilacrepa. DTtambl a’poOHOrO
pacnaga TJIIOKO3bl 10 KOHE4YHbIX npoaykTtoB CO2 m H0O, Bbixog AT®. Ortambl
a’pOOHOTO0  OKHUCJEHHUS  TJIOKO3bl:  a’3pOOHBIM  TIMKOM3 (M0  TIUpyBaTa),
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OKHCIIUTENBHOTO JAeKkapOokcuiupoBanusa nupyBata, OIIK — o6mwmit myTh

KaTaboyim3Ma (UK TPUKApOOHOBBIX KHCIIOT, paboTa JabIXxaTedbHOW menu). Ponb

riuiepodochaTHOro u MajaTracnapTaTHOTO YEJITHOYHBIX MEXaHU3MOB.

[lento3odochaTHbIil MyTh IPEBPAIICHUS TIOKO3bl, XUMU3M OKUCIUTEIBHON CTaJUU

npoliecca, IPeICTaBICHUE O HEOKUCIUTEIIbHON CTauH.
Boripocbki 0511 caMOKOHMpPOisi

1. Merabonuueckue myTy adpoOHOr0 KaTaboIu3Ma IIt0KO3bI B KIETKE.

2.  AspobHoe oxucinenue Tioko3sl A0 CO2 u HyO, Ha3Barh cnemuduyueckue u
Hecrienuduaeckuit  (0OmMiA) dSTanmbl OKHUCIICHHS, CYMMapHOE YpaBHEHUE,
sHepreTUuecKuii 3 HeKT.

3. Poup rmmmmepondocdaTrHOro M MajmaTacmapTaTHOTO YETHOYHBIX MEXaHHU3MOB
pu a3poOHOM okucieHun rroko3bl 10 CO2 n HoO, ux mokanmu3anusi B TKAHIX
opraHusmMa.

4. OcobeHHOCTH aHa’POOHOTO M a’poOHOTO rHKoIu3a. Uto Ha3bBalT 3ddexTom
[Tactepa?

5. OcobOeHHocTu MeTa0oNM3Ma TIIOKO3bl B MBIIIIAX MPU KOPOTKOCPOUYHOU H

JUTATEILHOW MBILICYHON HArpy3Ke.

O6mwmit myTh katadonmmu3ma (OI1K), Ha3BaTh OCHOBHBIE CTAAMHN U UX 3HAUCHUE.

OxkucnurensHOe JEKapOOKCHIMPOBAHUWE TUPYBATa, JIOKAIW3AIUs, CTPOCHHE

noJin(pepMEHTHOTO MUPYBATACTUIPOTrEHA3HOTO KOMILJIEKCA.

8. Ilukn TpukapOOHOBBIX KHCIIOT, (DEPMEHTHI, UX POJIb B TEHEpAIMH BOJOPOJA,
CBSI3b IIPOLIECCA C MUTOXOHPUAIIBHOM JBIXATEIbHOM LETBIO.

9. CtpoeHne m (QPYHKIIMOHUPOBAHWE MHUTOXOHAPUAIBLHON IBIXaTCIBHOW IICTIH,
MEXaHU3M COMPSIKEHUsI MPOLIECCOB OKUCIEHUsI U (ochopuiinpoBanus (Teopus
Muruenna).

10. TIlentozodocdarHplii MyTh  OKHUCICHHUS  TJIOKO3BL:  OKHCIUTENbHAS U
HEOKUCIIUTENbHAS ~ CTaJuM, paCHpoOCTpaHEHHWE U  OHoJoTHYecKas PpoJb,
B3aMMOCBSI3b MpolLiecca C TITUKOJIU30M.

N o

JlabopaTopHasi padora
Kosmn4yecTBeHHOE onpeaesieHne
IJII0KO3bI INTIIOK0300KCHIA3HBIM METOI0M

CnenupuyHbIM M IMMUPOKO TPUMEHSIEMBIM B KIWHUKO-IMArHOCTHYECKOU
MIPaKTUKE SBISICTCS TJIFOKO300KCHIA3HBIA (PH3UMATUYCCKUNM) METOJ, KOTOPBIM
MOXXHO OIPEACNSITh TIIIOKO3y B CBIBOPOTKE, IIa3ME KPOBH, IEIBHONH KpPOBU H
CITUHHO-MO3TOBOH KHJIKOCTH.

lpuHyun

I'moko3a ¢ mnomomieto rroko300kcuasel (KO 1.1.3.4) okucnsercs A0
TJIFOKOHOBOM KUCIIOTHI C 00pa3oBaHUEM TepoKcuia Bogopoaa. Ilepokcua Bogopoia B
npucytctBun  (pepmenta mnepokcumazel (KO 1.11.1.17) oxucnser KpacuTelb
4-aMUHOAHTUIIMPHUH, TpEBpalias ero B OKPAIICHHOE coeauHeHue. VIHTEHCUBHOCTH
OKpacKd  TPOMOPIHMOHATBHA  COJACPKAHUIO  TJIIOKO3Bl M ONpeIelseTrcs
(hOTOKOJIOPUMETPHIECKHU.
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Mamepuan uccrie0ogaHusi
ChIBOpPOTKa KPOBH.
Peakmusbi
1) paGounii peareHt, coaepkamuii GeHo1, rIKO300KCH1a3y, IepOKCcHaasy, 4-
aMUHOAHTUIIUPUH B KanueBo-dochatHoM Oydepe; 2) 5,55 Mmonb/n craHmapTHBIN
PacTBOP TITIOKO3BI.
ObopydosaHue
Mukpoxonopumerp MKM®-02M.
[MposedeHue aHanu3a

OIIBIT, ma CTAHJAPT, ma
ChIBOpOTKaA 0,01 —
CranpapT riaroK03bl — 0,01
Pabounii pearent 3,0 3,0
NukyOupyrot B Teuenue 15 mun npu 37 °C.
N3MepstoT oNTHYECKYIO TUNIOTHOCTh MPH JAJINHE
BOJIHBI 510-530 HM
Pacuem

E
[noko3a, mmonb/n] = %XCCT, e
CT
Eon— OIITHYECKAas MnJIOTHOCTb Hp06I>I, ECT— OIITHYCCKas INIOTHOCTb CTaHAApTA,

CCT — KOHOCHTpPAOHA CTAHAAPTHOI'O paCTBOpA.

Hopmaanble 8EJIUHUHbI
LlenpHAast KPOBB

HoBopoxaeHHsie 2,22—-4,44 vvonb/n

Hetn 3,33-5,55 Mmoie/n

Bspocibie 3,9-5,8 mmoib/n
ChIBOPOTKA KPOBU

B3pocnrie 3,3-5,8 mmozb/1
JIukBop

Hetn 3,33-4,44 mmoun/n

B3pocibie 2,75-3,85 Mmmonb/n

[pakmuyeckoe 3HavyeHue

YBenIu4eHne Coep KaHus TIIFOKO3bl B KPOBU CBBIIIIE 6,0 MMOJIB/1T HAOIIOMAETCS
KakK IIpu (1)I/IBI/IOJ'IOFI/I‘I€CKI/IX, TaK U IIPHU MATOJIOTHYCCKUX COCTOAHUAX.

K qbu3u0ﬂozultec1<um cunepziukemuiam OTHOCATCA:

- alumernmapHasd, BO3HHKArOIas IIpyu OAHOMOMCHTHOM IIPUEMC OOJIBIIINX
KOJIMYCCTB JICTKOYCBOSICMEIX YIJICBOAOB — MOHO- U zmcaxapme;

- HeupozeHHas, BO3ZHUKAIOWIAs IIPU CTPECCOBBIX CUTYAIUSAX, B pPE3yJbTaTe
BBI6pOC& B KPOBb OOJIBIIINX KOJIMYECTB KATEXOJIAMHUHOB.

DU3NOJIOTMYECKUE TUIIEPTIIMKEMUH HOCAT TPAH3UTOPHBIN XapakTep U OBICTPO
IpOXOJsiT.

86

https://www.twirpx.org & http://chemistry-chemists.com



Ilamonozuueckue  cunepenukemuu,  Kak  TPaBWIO,  OOYCIOBIEHBI
HEHPOIHIOKPUHHBIMU PACCTPOMCTBAMH, JUIsl KOTOPBIX XapaKTEPHO HapyIIECHUE
ONTUMAJIBHOIO  COOTHOLIEHHS  MEXKIY  CEKpeluued TOpMOHOB  THIO- U
runepriimKeMuyeckoro  naedctus.  Haubonee  pacnpocTpaHeHHass  NpUYMHA
[aTOJOTMYECKON TUIEPTIIMKEMUN — CaXapHbI 1UA0ET, CBS3aHHBIM C aOCOIIOTHOU
WIA OTHOCUTENBHONM HWHCYJIMHOBOM HEAOCTATOYHOCTHIO. Takke TIMIEepPriIuKeMUun
CONYTCTBYIOT =~ HEKOTOPbIM  3a00JIeBaHUSAM  TUNO(H3a,  COMNPOBONKAAIOIIUMCS
MOBBILICHHON CEKpEIHel B KPOBb COMATOTPONMHA  KOPTUKOTPOIHMHA (aKpOMETaNIHs,
6one3up Unenko-Kymuara, omyxonu runodusa u ap). Habmronarores npu omyxomsix
MO3TOBOTO CJIOSI HAJAMOYEYHUKOB, KOTJa YCHJIICEHO OOpa3oBaHUE KaTEeXOJaMHHOB
(peoxpomorniiToma), 1 KOPKOBOTO CJIOSI HAAMOYEYHUKOB C YCUIICHHOW MPOAYKIIHMEH
[JTFOKOKOPTHUKOHUIOB, TUNIEPPYHKIIUH IIUTOBUIHOM KeJe3bl, a TAKXKe C MOPaKEHUIMU
nusHIePanbHOM 00JaCTH W TPU HEKOTOPBIX OOJIe3HSAX MedeHU (MHGEKIMOHHBIN
renaTuT, HUPPO3 MEYECHH).

K ¢usuonozuueckoit cunoenuxemuu OTHOCAT aIUMEHTAPHYIO THIIOTJIMKEMUIO,
00yCJIOBJIIEHHYIO YCHJIEHHBIM 00pa30BaHUEM U BBIOPOCOM B KPOBb MHCYJIMHA B OTBET
Ha aJUMEHTAPHYIO TMIEPIIIMKEMUIO; THIOIVIMKEMHIO, KOTOpas pa3BHBAeTCs IOCIE
TSKEJIONM M JJIMTENBHON MBIIIEYHOW pabOThl BCIEACTBHE HEKOMIIEHCHPOBAHHOIO
3HAYUTENIbHOTO TOTpeOJeHUs] YIJIEBOAOB KaK HCTOYHUKAa »HHepruu. MHornma
TUIOTJIMKEMHUSI BOZHUKAET Y JKEHIIUH B NEPUOJ JAKTAIlMKM B PE3yIbTaTe€ YCUICHHOTO
MOIJVIOLIEHNs  TJIFOKO3BI  MOJIOYHOM  kene3ou. Hemocrarounoe mocTyruieHUE
YIJIEBOJIOB C MHUILEH U TOJI0IaHNE MOTYT SIBUTHCS MMPUYUHON TUTIOTITMKEMHH.

Ilamonozuueckue 2unociukemuu  HaOMIOMAIOTCS TpU  3a00JEBaHUSIX
MOJDKETYAOYHON JKeJe3bl, KOTJa pa3BUBAEeTCs THUMEpIUia3usi [-KIETOK OCTPOBKOB
Jlanrepranca W mOpoayuupyercss  OOJibIIOE  KOJWYECTBO  HHCYJIMHA  —
TUIIEPUHCYJIMHU3M (MHCYJIOMA, aJeHOMa U pakK MOJKEeNyAo4HOU sxenesbl). Camas
pacnpocTpaHeHHas: MpUYMHA TUNOMIMKEMHH — TMepelo3upoBKa HHCYJIWHA.
['unodyHkIUss  KOpbl ~ HAANMOYEYHUKOB  (AmmucoHoBa  0O0JIE3HB,  OMYXOJIU
HAJIIOYEYHUKOB), TUNOPYHKLIUS W aTpodusi mepeaHed nonu runopusza (00Je3Hb
CuMMoOH/ICa), TUTTOPYHKIHS IIIUTOBHIHOM KEJIE3bl TAKKE MOTYT SIBUTHCS MPUUMHON
THMOTIIMKEeMUH. B 3TUX CiydasX THUNOTIHKEMHS OOYyCIIOBJICHA TOHUKCHHEM
OPOAYKIIMK TOPMOHOB — AHTAaroHMCTOB WHCYJMHA. HelporeHHble THIIOTIMKEMHUU
HaOmoat0TCs Tpu 3a00JIeBaHUSX HEPBHON CHCTEMBI (SHIE(PATHUT, TPOTPECCUBHBIN
napajivd M Jp) U NpU NCUXUYECKUX 3a00JIeBaHUSAX (XPOHUYECKHUH aJKOTOJIU3M,
IUKJIOTUMHUS U JIp.), TPaBMax TOJIOBHOTO Mo3ra. ['MMOrivkeMusi MOXET BO3HUKATh
MIPH TSDKEIBIX TOpaKeHUsX mnedeHu (otpaBieHus dhochopom, ximopodopmom, ocTpas
Kentas JUCTpOPUs TEYEeHU, LUppo3 U Ap.), TIMKOreHo3ax (B YacTHOCTH, NpHU
6ose3nu ['Mpke) BciaeacTBUE HEBO3MOXHOCTU MPEBPALLEHUS TJIMKOT€HA B TIIIOKO3Y.
['unornukeMus npu 3a00JeBaHUSX MOYEK OOYCIIOBJIEHA MOTeped 3HAYUTENbHBIX
KOJIMYECTB TJIIOKO3bl C MOYOM BCIEACTBHE CHHXEHMSI IOYEYHOTO IOpora Jyis
rII0KO3bl. ['unornukemMust HaOMOaeTCsl MPU BPOXKACHHBIX JAe(eKTax >KUPOBOTO U
YIIEBOJIHOTO OOMEHOB B CBSI3M C HECMOCOOHOCThIO opraHuzMa d(h(exTHBHO
MOOUITN30BaTh CBOU YHEPTETHUECKUE PECYPCHI.
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OgbopmneHue pabomel
3anuCchIBAlOT TPHUHIMIT PabOThI, CPABHUBAIOT TIOJIYYEHHBIM pe3yabTaT C
HOPMAJIbHBIMU ~ 3HAYEHMSIMM, [ICJIAIOT BBIBOJ, O HAJIWYUMU IATOJIOTHUUYECKUX
OTKJIOHECHMH.

TEMA 8.4. PEI'YJISIIUA N HAPYHIEHUA OBMEHA YI'VIEBO/1OB

AKmyarnibHocmb

ITOoCKOJIBKY ypOBEHb TIJIIOKO3bl KPOBHU SBISIETCS BAKHEWILIMM I10KAa3aTelIeM
romMeocrasa, To €ro NnoAACpKaHUC HAXOAUTCA IO KOHTPOJIICM TI'OMCOCTATHYCCKHX
MEXAaHHU3MOB. OCHOBHYIO poOJib B HOAACPKAHWK YPOBHA TJIFOKO3bI BbIIMOJHAIOT
FOPMOHBI, IIPCKAC BCCIrO HHCYJIHMH W TJIKOKArox. CereHI/IH 9THUX TOPMOHOB
IMPpOUCXOJAUT B HOI[)KGJ'IyI[O‘-IHOﬁ JKCJIC3C W 3aBUCHUT OT HM3MCHCHHA COICPIKAHUS
[JIIOKO3bl B KpOBU. Tak, B aOCOPOTHBHBIM NEPHOJ B CJIEACTBUU IOCTYIUICHUS
yrneBoncoz[epmameﬁ MUY, YPOBCHL IJIIOBO3bI IIOBBIIIACTCA (aJII/IMeHTapHaSI
I‘I/IHepFJII/IKeMI/IH), 4qTO CIYXKUT CTHMYJIOM JJIA Bblpa60TKI/I HHCYJIMHA — T'OPMOHa
THUIIOTJIMKEMHUYCCKOI'O ,Z[ef/'ICTBI/IH. HaHPOTI/IB, B HOCTa6C0p6TI/IBHBII71 IICPHUOd, a TAKKC
IIpHU ToJIOAaHHUH (GCJII/I IM1UIa HC IMPUHHUMACTCA B TCUCHHUC CYTOK H 60)’[66) CHHXXCHUC
YPOBHA I'NTFOKO3bI B KPOBU CIIYKUT CTHUMYJIOM JIA BBIpa6OTKI/I IrOpMOHAa aHTAaroHucCTa
- [JIIOKaroHa, OH TPOSBIAET THUIEPTrIMKEeMHUYECKUil 3(dekT crmnocoOcTBys
ITOBBINICHHUIO YPOBHA I'NIFOKO3bBI B KPOBH. K 336OJIeBaHI/IHM, CBSI3aHHBIM C NATOJIOTHUEH

YIJIEBOJHOI'O oOMeHa, OTHOCSTCA CaxapHbIU nraoer, TJIMKOT€HO3HI,
MYKOHOJ'H/IcaxapI/II[OSBI, rajJJakTo3€Muu, (bpyKTOS@MI/II/I, HaCJICACTBCHHAA
HCTICPCHOCHUMOCTD YIJICBOOB.

Llenb

OcBocHue TIFOKO30TOJICPAHTHOT'O TCCTA.

TEOPETUYECKAA YACTb
['opmoHanbHast peryssaiuss oOMeHa YrieBoJoB. Poib TOPMOHOB: ajpeHajHNHA,
[JIIOKaroHa, TIIIOKOKOPTUKOWIOB, MHCynWHA. Hapyiienns oOMeHa yrieBOIOB TpH
caxapHoM fAua0ere, TPUYUHBI PA3BUTHA THUIEPIIUKEMHH W  TIIOKO3YPHH.
Ocnoxaenus npu caxapHoM auabere. JlegekT rmoko30-6-gocharaeruaporenassl B
sputpouuTtax. HapymieHne oOMeHa TIMKOTEHA: TJIMKOTEHO3bl W arJIMKOT€HO3HI.
Hapymenne Mmetabonm3ma rajJakTo3sl U GPyKTO3bI.
Boripocsi 0511 caMOKOHMPOJisi
1. TopmoHanbHasi peryjsiusi ypOBHS TJIIOKO3bl B KPOBH, NMPUYMUHBI «THUIO»- U
«TUNEPTIIUKEMUID.
2. TopmoHanbHast  perynsinius MpOLECCOB  YIJIEBOJHOrO  MeTabonu3ma B
a0COpPOTUBHBIN MTEPUOI.
3. TopmonanmpHast perynsiuus MpOLECCOB  YIIEBOJHOTO  MeTabonu3smMa B
MOCTabCOPOTUBHBINA MTEPUO/I.
4. TopMoHampHasi PpETYJSAIUS TPOIECCOB YIJIEBOJHOTO MeTaboiau3Ma Tpu
bu3nYecKoi Harpys3Ke.
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5. TopmonanmpHasi perynsiuusi MPOIECCOB YIJIEBOJHOTO MeTa0oau3Ma Mpu
TOJIOJJAaHUH.

6. Kakue OMOXMMHYECKMMH TpHU3HAKAMHU XapaKTePU3YIOT HapylieHus oOMeHa

YTJIEBOJIOB MPHU caxapHOM Auabere, OObSICHUTh TPUYHNHBI UX BOSHUKHOBCHHSI.

OcoXHEHHS TIPU CaxapHOM JHa0eTe.

JlmarHocTuyeckoe  3Ha4YeHWE  TecTa  Ha  TIIOKO30TOJICPAHTHOCTH U

XapaKTePUCTHKA TTTMKEMUIECKUX KPUBBIX.

9. Hedexr rmoko30-6-hochaTaeruaporeHassl B 3pUTPOIUTAX.

10. Mertabomm3M GPYKTO3BI U €TO HAPYIIICHHS.

11. Merabonu3M rajgakTo3bl U €ro HapyIICHHUS.

1.
8.

lMPAKTUYECKAA YACTD

JlaGoparopHas padora
BausiHue caxapHO# HAIPY3KHU HA COAEpP:KaHHe
IJIKO3bI B KPOBH (IJIFOKO30TOJIEPAHTHBIN TECT)

Merton caxapHOl Harpy3Kku siBIsieTCS MH(MOPMATUBHBIM TECTOM JJIsI BBHISBICHUS
CKpBITOM (hOpMBI caxapHOro auadera W HapyLIEHUS TIUKOr€HOOOpa30BaTEIbHOU
byHkuuu ~— medeHu.  MeToj  caxapHOW — Harpy3Kd — Has3bIBaeTCS  TaKKe
[JIFOKO30TOJIEPAHTHBIM TecTOM (cokpamieHHo ['TT) unm TecToM Ha TOJIEPAaHTHOCTh K
rimoko3e — TTT.

lpuHyun

Meton OCHOBaH Ha ONPEACICHUU COACPKAHUS TIIIOKO3bl B KPOBU 4YEpE3
OTpE/ICJICHHbIE TPOMEXYTKH BPEMEHH IOCJE HArpy3ku ritoko30i. KoHueHTpauus
[JIFOKO3bl B KPOBU OMNpPEACNSETCS TJIFOKO300KCHUIa3HBIM METOJO0M, OIHUCAHHBIM B
pabote 1.

Mamepuan uccrnedosaHusi
OO6pa3upl KanWwUISIPHOW KPOBM, B3ATOM JO HArpy3ku TJIIOKO30M, depe3
OTIpE/ICJICHHBIC POMEKYTKH BPEMEHHU MOCIIE HArPY3KHU.
ObopydosaHue
Mukpoxonopumerp MKM®-02M.
[lposedeHue aHarnusa

B xnuanyeckux mnabopatopusx mpoOy ¢ caxapHOW Harpy3KodW MPOBOMST
cienyromuM obpazoM. Y o0cieayeMoro HaTomak OepyT KpoBb W3 Maliblia W
ONpENENIAIOT B HEH COJEpKaHHWE TIJIIOKO3bl. 3aTeM JAaloT MPUHATH TJIIOKO3Y WIH
TPOCTHUKOBBIN caxap (caxaposa) u3 pacuera 1,0—1,5 r Ha 1 kr maccel Tena B BUJIE
pactBopa. Yepez 30, 60 u 120 mMuH mocne mpuema caxapa MOBTOPHO OepyTcs
00pasIlbl KPOBU U B HUX OMPEACIISIIOT COJIEPKAaHUE TITFOKO3BI.

Ha mpaktrueckoM 3aHSITHM METOJI CaXapHOW HArpy3Kd MOKHO MPOBOJUTH C
rOTOBBIMM OOpa3liaMyd KpPOBH, B3STBIMH [0 HArpy3ku ritoko3o, yepes 30, 60 u
120 muH moce Harpy3KH.
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IIpo0bI, MJI
Cranpapr,
hi (o) BpeMsI TI0CJI€ Harpy3Ku i
Harpy3ku | 30 mun | 60 mun | 120 mun

1 2 3 4 5
PaGounii pacTBOp 3,0 3,0 3,0 3,0 3,0
KpoBb 0,01 0,01 0,01 0,01 -
CraHgapT IIt0KO3bl - - - — 0,01

Copepxumoe IpoOHPOK MepeMENINBaIOT, HHKYOUPYIOT
nipu 37 °C B Teuenue 15 muH. U3MEPSIIOT ONTHYECKYIO
IJIOTHOCTH MpH JiytuHEe BOJHBI 510—-530 HM (3e1eHbIi

CBETOPHIIBTD)
Pacuem
B kaxnoMm oOpaslie KpOBH pPAaCCUUTHIBAIOT KOHIIEHTPALMIO TJIFOKO3bI IO
dbopmyie:
E
[noko3a, Mmmonb/n] = on xCCT , TIe
CcT

Eon— ontuueckas mioTHOCTH MPoObl, Ect— onTu4eckas miIoHOCTh CTaHJapTa,
Ccr — KOHIIEHTpaLMs CTAaHAAPTHOTO PAacTBOPA.

Ha ocHOBaHUM 3THX JaHHBIX CTPOAT rpaduK, OTKIAAbIBAS HA OCHU a0LUCC BpeMs
B3SATHsI KPOBH, @ HA OCH OpJAMHAT — HAWJIEHHOE COJEp:KaHUE TIIFOKO3bl B KPOBH.

[Tonmy4yeHHBbIH rpadMk Ha3bIBAIOT INIMKEMUYECKON WIIM CaxapHOW KPUBOM.
Hopmaanb/e 8EJIUHUHbI

Haromak
UYepes 60 mun
Uepes 120 mun

3,9-5,8 mmounn/a (100 %)
6,7-9,4 mmounb/i1 (150—175%)

HIDKE 6,7 MMOJIB/II

MaKC ncx

C
ncx

CMAKC 141 CI/ICX — COOTBCTCTBCHHO MAKCHMAJIbHAA M HMCXOJHAasd KOHLCHTPAaIH
I'IFOKO3bI B KPOBU BO BpEMA TCCTA.

Koadpdp. bogyaHa = x 100% = 50%, rae

C

KOHeY
Koadpd. Padpansckoro = ——— =0,9-1,04, rae
ncx

Cxkoneu M Cpcx — COOTBETCTBEHHO KOHIIEHTPAIUS TJIIOKO3bI B KPOBH 4YEpE3
2 yaca rocJje Hayajga U UCXOJIHasl KOHIICHTPaIIHSI.
[pakmuyeckoe 3HavyeHue
BriaenstoT HeCKOIbKO BUIOB IMTUKEMHUYECKUX KPUBBIX.
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Bujx kpuBbIX
INunep- I'umo-
NJIMKEeMHUYeCcKasi | ININKeMUYeCKas

Iapamerp Hopmanbnas

1. McxonHb1 ypOBEHB

Hopma runiepriaukeMust | ['unornukeMus
TJIFOKO3BI
2. MakcuManbHBIN 3aMeICHHBIN, HA
l4g 2-34
MMOABEM 2-3 4
3. I'nnornmukemMuyeckas
29 HET Pe3ko BbIpakeHa
daza
. Ucxonnoro Ucxonnoro
4. ConeprkaHue TIHOKO3bI HUcxonnbrit
YPOBHS HE YPOBHS HE
K KOHITY 3 4 YPOBEHb
JIOCTUTAET JIOCTUTAET

VY 310poBOrO YenoBeKa YpOBEHB TJIFOKO3bI B KPOBH MMOCJIE HArpy3KH TITFOKO30M
U3MEHSETCS CIIeIYIONUM 00pa3om (puc. 6).

MO B
150F

12,0
9,0

BJD..
3.0 s

| . MUHYTB
(O 30 G 90 120 120 180

Puc. 6. Tunvl enukemuueckux Kpusbix:
HopmanvHas (1), eunepenuxemuuecxas (2), eunocnukemuyeckas (3)

1. Yepes 30-60 muH mocie mpuema TIIOKO3bl HAOIIOMAETCS MaKCUMAaJIbHOE
YBEJIMYECHHE COJIepKaHUs TIJIIOKO3bI B KpoBu — Ha 35-80 % BbllIe HCXOIHOTO.
[ToBbIIEHME COAEPKaHMSI TIIOKO3bI B TEUEHUE MIEPBOT0 Yaca Mocie mpruemMa IitoKO3bl
OOBSICHSIETCSI TEpPEeXOJOM €€ B KPOBb M B 3HAUUTEIBHOM MeEpe OMpeensercs
OBICTPOTON BCAChIBaHMS TJIFOKO3bI, TIIMKOTEHCUHTE3UPYIOMIeH (pyHKIMEH NMeYeHu u
BCEX OCTAJIbHBIX MEPUPEPUUECKUX OPTaHOB.

2. Yepesz 90—-120 MuH copeprkaHHe TIIFOKO3bl B KPOBU BO3BpAILlA€TCsl K HOPME U
B psJE CIIy4aeB MOXKET OBITh JlaxKe HIKEe MCXOIHOM BennunHbl. CHIDKEHUE YPOBHS
[JIFOKO3BI B KPOBH B 3TOM MEPHOJIE OOBACHAETCS YCHIICHHBIM BbIJICJICHUEM HUHCYJIMHA
U3 MOKEIyTOYHOW JKeJle3bl B OTBET HAa pPa3BUBAIOLIYIOCA TUIEPIIUMKEMHIO, H
TJIF0K032a MEePeX0uT B TKaHU. [Ipu 3TOM 0O0BIYHO BBIJEISAETCS OOJBIIE HHCYJIUHA, YEM
3TO Tpedyercs Il BOCCTAHOBIIEHUS HOPMAJIBHOTO YPOBHS TJIIOKO3BI B KPOBH, YTO
IPUBOJUT K HEOOJIBLION MMIIOTJIMKEMUH.
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3. K 150-180 MuH ypoBEHB TJIFOKO3bI B KPOBU BO3BPAILAETCS K UCXOJHOMY, YTO
00yCJIOBJIIEHO COCTOSIHUEM PaBHOBECHUSl BCEX CHCTEM, YYAacCTBYIOLIUX B PETYJISALUN
YPOBHS TJIFOKO3bI B KPOBH.

VY 3710poBOro YenoBeka Harpy3Ka IJIFOKO301 HE BBI3BIBAET INIFOKO3YPHIO.

T'unepenuxemuueckue Kpuevle HaOIIOAAIOTCS NP SIBHBIX U CKPBITBIX (Popmax
caxapHoro naua0era, TOBpPEXKJIECHUM MApEHXMMbl II€UYEHH, TUNEPPYHKIUU
IIUTOBUIHON  KeJle3bl, KOpPbl HAANOYEYHUKOB, TSDKENBIX (OpMax aHEMHH,
TOKCUKO3aX, 3a00JIeBaHMSIX IEHTPAJIbHOW HEPBHOW CHUCTEMBI, HH(EKINOHHBIX
3a00JIeBaHUAX (peBMaTHU3M, audTepus, U, TU3EHTEpUs, CEICHuc,
OpOHXOMHEBMOHU ), TAHKPEATUTE, TTTUKOTEHOBON OOJIE3HU.

T'unoznukemuueckue Kpuevle HAOTIONAIOTCS TMPU  aJCHOME OCTPOBKOB
Jlanrepranca, TUMOTHpPEO3e, AITUCOHOBOW OoJie3HH, dHIEeDamuTe, 3a00JIeBaHUIX
KHIIIEYHHKA.

OgbopmrneHue pabomel

3anuchIBalOT MPUHIMII TOCTPOEHUS! THIEPIIIMKEMUUECKUX KPUBBIX, OTMEYAIOT

MOJIy4YE€HHBIEC 3HAUCHUSI.

Meton KoHueHnTpanmus rjioko3bl B KPOBH
ONIPEAECTICHUS BpEMS TIOCIIC HATPY3KHU
TJIFOKO3BI /IO HATPYy3KH 30 muH 60 mMmuH 120 mun
TECTOBBIE 3AJTAHUSA

Bbl6epume 00UH UTIU HECKOJIbKO npaesulibHovlx omeenios.

1. OCHOBHOI ITPOLECC ITEPEBAPUBAHNUA YI'JIEBOJIOB ITPOUCXOIWUT B
1) poToBoii mosocTH
2) KenyaKe
3) TOHKOM KHILICYHUKE

2. VIJIEBOJIbI THJIPOJIN3YIOTC S IO IEMCTBUEM
1) nunassl
2) amMHIIa3bl
3) nerncuHa
4) manbTa3bl
5) caxapasbl

3. KOHEYHBIM IMTPOJAYKTOM AHASPOBHOI'O I'NIMKOJIN3A ABJISAETCA
1) nupyBar
2) nakrat
3) ataron u CO;
4) nupyBar u JIAKTaT
5) nMponuoHaT
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4. ITPU YMEHBIIIEHWN NHCYJIMH-TJIOKATOHOBOI'O UHJIEKCA
CTUMVYJIMPYETCA
1) riroKoHeoreHe3
2) TIIUKOJIN3
3) cHHTE3 TIIMKOreHa
4) nento3odochaTHbIN MyTh
5) pacnaz TaIMKOreHa

5. BKAYECTBE CYBCTPATOB I''TFOKOHEOI'EHE3A UCIIOJIB3YIOTCA
1) anerun-KoA
2) naxkrtat
3) ruuepuH
4) aMMHOKHCJIOTHI
S) KUPHBIE KUCIOTHI

6. B IIOCTABCOPBTHUBHBIN ITEPMO/] B IIEUEHU AKTUBUPYETCS
1) pacnian riMkoreHa
2) CUHTE3 TJIMKOT'eHA
3) IIIOKOHEOTeHE3
4) rIKOIHU3

7. B ABCOPETUBHBIM ITEPNO/I B IIEUEHU AKTUBUPYETCS
1) cunTe3 riMKoreHa
2) TIOCTYIIJICHUE TIIFOKO3bI B KJICTKH
3) TIIIOKOHEOTeHe3
4) pacniaj rIUKOreHa
5) PHEPreTHYECKOE UCIIOIBb30BAHUE TITFOKO3bI (TJIMKOJINU3 U JIP.)

8. [TP ®U3NYECKOI PABOTE B MBIIIIIAX AKTUBUPYETCS
1) cnupToBoe OpoxeHUE
2) TIIIOKOHEOTeHe3
3) MIMKOIN3
4) rTUKOTE€HOIN3

9. IIYTEM ®OCOOPUIIMPOBAHUA AKTUBUPYETCSA ®EPMEHT
1) anenunaTimkiIa3a
2) TIIMKOTE€HCUHTAa3a
3) rukorendocdopunaza

10. DODPEKTOM ITACTEPA HA3BIBAIOT
1) camxenune noTpebIeHUs TIIOKO3bI U IPEKPAIIeHHE HAKOTICHUS JIaKTaTa
2) TOPMOKEHUE OKUCIICHHS TIUIepasibaerua-3-hocdara
3) TopMOKeHHE MpoIecca OKUCIUTEIBHOTO (HOCHOPHITUPOBAHHUS
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11. BUOCHUHTE3 I''IMKOI'EHA KATAJIM3UPYET ®EPMEHT
1) a-1,6-raroko3uaa3a
2) rmukoreHdocdopunaza
3) IIIMKOreHCHUHTAa3a

12. OCHOBHOE HA3BHAYEHHUE ITEHTO30®OCOATHOI'O ITYTHU
3AKJIFOYAETCS B
1) OKHCIICHUH TITFOKO3bI
2) renepannu HAJIOH
3) cHaO)KEeHUH TMIEHTO3aMH JJII CHHTE3a HYKJICHHOBBIX KUCIIOT
4) cHaOXXeHNU CyOCTPaTOM IIIFOKOHEOTeHe3a
5) oOpa3oBaHHH JaKTaTa

CUTYALIMOHHBIE 3ATAYHN

3amaua Ne 1
CryneHT rotoBuici K 3K3aMeHy M cben cpazy 200 r caxapa. MoxHO In
OKHJIATh MOSIBJIEHUE TJIFOKO3YpHUU?
ObvbacHUmMb, KAK USMEHUMCS YPOBEHDb 2/II0KO3bl, HA38AMb NPUYUHBL 2THOKO3YPUL.

3amaua Ne 2
Uepes 30 mun nocie npuéma 100 r caxapa coaepx’aHue IIOKO3bl B KPOBU Y
naiueHTa MmoBeICHIIOCH B 1,5 paza, a mocine ynotpebnenust 100 r xme6a oHO
CYILECTBEHHO HE U3MEHUIIOCH.
ObvsacHums npudUHy.

3amaua Ne 3
/-neTHeMy peOEHKY HEOOXOIUMO OMNPENEIUTh caxap KPOBHU JUISl BBISBICHUS
caxapHoro auabera. PebeHok nepen nmpoBeneHueM MpoObl B 1a0OpaTOPUHN OYEHB
BOJIHOBAJICS, TUTaKall. YCTAHOBJIEHO, YTO y peOeHKa ypOBEHb caxapa B KPOBHU
BBIIIIE HOPMBI.
Moowcno nu ymeeporcoams, umo y pebenka ouabem?

3amaua Ne 4
boabHOMY €O CKIOHHOCTBIO K TIOJHOTE PEKOMEHJIOBAHO OTPAHUYUTH
yHoTpeOJICHHE YTIIEBOIOB M 3aHUMATHCS (PU3KYIBTYpPOH.
ObvsacHumb npUYUHY.

3amaua Ne 5
CnopTtcmeH nmpobeskall CTOMETPOBYIO JUCTAHITHIO.
Kaxue uzmenenus npouszotioym e cocmase kposu?

3amaua Ne 6
OnuH cnopTcMeH mpobekan Ha copeBHOBaHHMsAX auctaninmio 100 M, apyrou —
5000 meTpoB.
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Obvsicnums 0cobennocmu memaboauzma y2ﬂ€60008 Y CNOpmCMeERO8, USMEHEHUA
YPOGBHA jlaKkmanid 6 Kpoeu.

3amaya Ne 7
BrITIONTHSIS peKOMEHIaIlii Bpada, MaIMeHT JBOC CYTOK HE IMOJydajl yrieBOIOB,
OJTHAKO 3HAYMUTEIHLHOTO CHUKCHUS YPOBHS TIFOKO3bI B KPOBH HE HAOJIFO1aIOCh.
Ob0vscHUmMb KaKue Mexanusmvl CMaduIu3upyiom yposetsb caxapa 8 Kpogu?

3anmaya Ne 8
[Tpu oOcnenoBanny y marueHTa B KpOBM 0OHAPYKEHO 9,5 MMOJIB/II.
Obvsichums  npuuunvl  eunepenuxemuu? Kakue amanuser  yenecoobpasno
npoeooums OJisl yMmouUHeHUus ee xapakmepa?

3amaga Ne 9
VY nanuenTta cojep:kaHue TIIIOKO3bI B KpoBHU 4,1 MMOIb/J1, B cyTouHo# Moue 1 %
TJTFOKO3HI.

ObvscHUMb NPUYUHBL 2TIHIOKO3YPUU?

3amaya Ne 10
[TareHTy MOIKOXKHO BBEIM PACTBOP HHCYJIMHA.
Ob0vACHUMb, KAK UBMEHUMCSL COOepuCanue 2ioKko3bl 8 kposu? Ilouemy?

3amgauga Ne 11
Y rpyaHoro peOcHKa OTMEYCHa YMCTBEHHAas OTCTaJOCTh, ITOMYTHCHHE
XpycTajauka. B KpoBH 1 MOY€ MOBBIIIICHO COACPIKAHNE TAIAKTO3BI.
O kakom 3abonesanuu ModxcHo oymams? Kakyio ouemy cnedyem uaznauumo
pebenky?

3amaga Ne 12
B OonpHUIY mOCTynmui peOEHOK, y KOTOPOTO IIOCE YIOTPEOJCHUS MOJOKa
HaJayach pBOTa.
ObvscHumob npudUHy.

3amaga Ne 13
VY rpyaHoro pebeHka 4acTo MOSIBIISIOTCS CyI0POTH, TIPH 00CIICIOBAHUHA OTMEUYCHO
YBEIMYCHHE Pa3MEpPOB ICUCHU. B KPOBHW MOBBIIICHO COJEpKaHUE JlaKTaTa M
nupyBara, runorivkemus. [Ipu BBeIeHHMHM aJIpeHaNIMHA COJEp)KaHHE caxapa B
KPOBU HE BO3PACTaCT, YBEININBACTCS KOJTUICCTBO MOJIOYHOM KHUCIOTHI.
ObvsicHUmMb, 0 KAKOM HapyueHUuu y21e800H020 0oMeHa ciedyem 0ymams?
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PA3JAEJI 9. OBGMEH U ®YHKIIUU JIUIIUAOB

TEMA 9.1. CTPOEHUE U BHEIIIHU OBMEH JIMITU/IOB

AKmyarnbHoCmb
JIunuasl — HU3KOMOJIEKYJISIPHBIE OPraHUYECKUE BEIIECTBA, pa3HOOOpa3HbIE 1O
XUMHUYECKON CTPYKType M (YHKLHSIM, HE PACTBOPHMBIE B BOJE, HO PACTBOPHMBIE B
OpPraHUYCCKUX PACTBOPUTCIIAX. K JIMIIngaM OTHOCATCA KUPHBIC KUCJIOTBI (HBJ’ISIIOTCSI
AHEPreTUYCCKUMU CyOCTpaTaMu), TPUALMITIUIICPHUHBI (PEe3EPBHBIN dHEPreTUUSCKUI
Marepuai), CIOXKHbIe JUOUAB — (HOCHONUNUABI, TIUKOJIUIHUIBI (CTPYKTYpHBIC
KOMITIOHCHTHI KJICTOYHBIX MGM6paH), CTCpONAbl — XOJICCTCPHH, OAHWH M3 IJIdBHBIX
HpeHCTaBHTeHeﬁ (HpGI[HIGCTBeHHI/IK KCIYHBIX KHCJIOT, TOPMOHOB, BHTaMHHaA D,
KOMITOHEHT KJIETOUYHBIX MeMOpaH). MHOro4YHMCIEHHOCTh OMOJOTUYECKUX (YHKIIMHA
JIUIIMAOB OIIPCACIIACT HGO6XOI[I/IMOCTI> HUX U3YUYCHHA.
Lenb
O3HaKOMJICHHE C MCTOJOM OIIPCACIICHUA Ka4CCTBa IMTUIICBOTO KHpaA.

TEOPETUYECKAA HYACTb

Knaccudukanus SKAPHBIX KHUCIOT ¥  MHOTOKOMIOHEHTHBIX  JIUITHJIOB.
XapakTepucTuka CTPYKTYphl, GU3UKO-XUMHUUECKHE CBOMCTBA U OMOJIOTHYECKasi POJIb
OCHOBHBIX KJIACCOB JIMIUAOB, UX JIOKAJIU3ALMUs B OpraHu3Me. XUMHUYECKOE CTPOCHUE
M TpUBHAIbHBIE HAa3BaHUA MPOCTBIX M CMEMIAHHBIX TPUALUJITIIHUIEPOIIOB,
dhochonunuios (bocharnanixonuna, dbocharuamidTaHOIAMIHA,
dbocharuamncepuna), crepouaoB (xojiectepuHa U IGUPOB  XOJECTEPHUHA).
[IpencraBiieHre 0 XUMHUYECKON CTPYKTYpEe TIUKOJUIKUIOB, MHOZUTPOCHOIUIUIOB.
BricIme )KUpHBIE KUCIOTBI — CTPYKTYPHBI KOMITOHEHT OMBLISICMBIX JIMITAIOB (3HATH
dbopMyJibl MacisHOM, MaJIbMUTHUHOBOM, CTEapUHOBOM, JIMHOJIEBOW, JMHOJIECHOBOM,
apaxuJI0HOBON KUPHBIX KUCIOT). [Ipon3BOAHBIC KUPHBIX KUCIOT (MPOCTArjaHIuHBI,
JEHKOTpUEHBI W Jp.), WX 3HaueHue. Buemnuii oOmeH munuaoB. CyrodHas
MOTPpeOHOCTh B TMHUINEBBIX Jumuaax. llepeBapuBaHue, BcachlBaHHE TMPOIYKTOB
nepeBapuBaHus JUMHUI0B. Posib (PePMEHTOB U JKETYHBIX KUCIOT. DOPMYIIBI KETUHBIX
KHUCJIOT: XOJIEBOM, I€30KCUXO0JIEBOM, XEHOIE30KCUXO0JIEBO; MAPHBIX KEITUYHBIX KHCIOT
(rmukoxoneBasi, TaypoxoJjeBas). PecuHTe3 JIUMNHUAOB B CTEHKE KHUILEYHUKA. Poiib
XWJIOMHUKPOHOB B OOMEHE JIMMHUIOB, MPUHIIAI UX CTpOeHUs. buonorundeckas Hopma
COJICp’KaHMSl TPUALIMITIULEPOJIOB B KpoBH. HapylieHue mnepeBapuBaHusi W
BCACBIBAHUSI KUPOB (CTEATOPEs], THITOBUTAMUHO3BI).

Boripocsi 0511 caMOKOHMpPOisi
1. Kakoii kj1acc OpraHM4eCKUX BEIIECTB HA3bIBACTCS JTUTIHAIAMMU?
2.  Knaccudukaius »KUpPHBIX KUCIIOT, MUIIEBbIE UCTOYHUKU KUPHBIX KUCIIOT.
3. Kakue KHpHBIE KHUCIOTBI OTHOCATCS K CeMeWcTBy ®-3 u -6? Ux

OMOJIOTUYECKAS POJIb.
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o 0

10.

11.

12.

13.

14.

15.

16.

Kakyro rpynmy BemecTB Ha3bIBAIOT diKo3aHOMAaMH? VX CHHTETHYECKUI
MPEIIECTBEHHUK, HAaIMpaBJieHUs MeTaboiu3ma, pazHooOpasue, Ouosorudeckas
pOJIb.

OOBSICHUTH IPOTUBOBOCTIATUTENbHBIN 3((HEKT aCIUpUHA U TTIOKOKOPTUKOUIOB.
Crpoenne, (U3MKO-XMMUYECKHE  CBOMCTBA U  OWOJOrMYecKas  poJb
TPUALWITJIMIEPOJIOB, MPUMEPBl NpocThix M cMmemaHHbix TAI'oB. Ot uero
3aBUCUT KOHCUCTEHIIMS HEUTPAIBHOTO XKupa?

CtpykTypHas ocHOBa BceX IuLepodochonunuaoB, MpUMephl MPeACTaBUTEICH
3TOM TPYMIIbI, UX GUZNKO-XUMUYECKUE CBOMCTBA U OMOJIOTHYECKast POJlb.
CrpykrypHas ocHoBa c(UHTO(OCHOIUNTUAOB, TPUMEPHI MPEICTABUTENCH ITON
TpyHIbl, UX QU3UKO-XUMUYECKHE CBOMCTBA M OMOJIOTUYECKAs POJIb.

Crepouzpl, UX CTPYKTypHass OCHOBa, NpPHUMEpHI MpeACTaBUTENCH, (U3UKO-
XUMHUYECKHE CBOMCTBA U OMOJIOTHUYECKAS POJIb.

CrpoeHue 1epedpo3u0B U FaHTIMO3UI0B, UX (U3UKO-XMMHUYECKHUE CBOMCTBA U
Oouonoruyeckas poJb.

KonbrorupoBaHHble KE€TUYHBIE KHUCIOTHI, UX (U3UKO-XMMHUYECKHE CBOWMCTBA U
Oouonoruyeckas poJb.

BHemnuii oOMeH IUNUAOB, pOidb (PEPMEHTOB M JKEIYHBIX KHUCIOT, OOBSACHUTH
¢uznonornyeckoe 3Haue€HUE (PEPMEHTATUBHOTO THUAPOJIA3a  SK30TE€HHBIX
JUNUAOB B IPOCBETE TOHKOTO KAIIECYHUKA.

Kakoii mponecc HazbiBatoT pecuHte3oM? Ero ¢usmonornueckoe 3HaueHHE U
JIOKaJIA3aus.

Kak Ha3biBaeTcst TpaHcnopTHas (opma 53K30I€HHBIX JUOUAOB? YKa3aTh
MPUHIUI CTPOEHUE, MECTO 00pa30BaHMsl, TPAHCIIOPT.

Hapymenus BHemHero oOMeHa, MPUYMHBI U TOCIEACTBUS (TUIIOBUTAMUHO3BI,
cTeaTopesi).

[Tpou3BoaHbIE JUMHMIIOB, HCIOJIb3yEMblE B KadeCTBE JIEKAPCTBEHHBIX (OpPM,
COJIep Kalllle HEHACBIEHHBIE KUPHBIE KUCIOTHI, SUKO3aHOUAbI, (POCHOTUIHIBI

v JIp.

TMPAKTUYHECKAA HYACTb
JlaGoparopHas padora
OmnpeaesieHue KUCJIOTHOTO YHCJIA JKMPA

lpuHyun

Kucnornoe umcino o6osnauaer kommyectBo KOH (mr), HeoOxoammoe s

HEUTpaM3aIuu CBOOOTHBIX KUPHBIX KUCIIOT, COAepKaIIMXcs B 1 T kupa.

Mamepuan uccrie0ogaHusi

CBexee ¥ MPOTrOpKIIOE paCTUTEIIBHOE MaCIIO.

Peakmuenbl

0,1 M pactBop KOH, 2) 1,0 % pactBop denondranenna, 3) xiaopodopm.

[lposedeHue aHanusa

OnpIT 1, MJ OnpIT 2, MJI

CBexee paCTUTENbHOE
MacJo

0,5 —
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[Iporopkmnoe B 05
PACTUTUTEIHHOE MACIIO ’
Xmopodopm 0,5 0,5
denondranerH 1-2 xaru 1-2 xaru

TUuTpyroT 10 CBETJIO-PO30BOTO OKPAITUBAHUS, HE
Pactop KOH PYIOT 2 P P ’

MCYE3a0IIETO B TCUCHNE MUHYTHI
Pacuyem

ax 0,00561x 1000
KucnotHoe vucro = 6 x 0’9 , TOC

a — KOJMYECTBO pacTBOpa IIEJOYHU, u3pacxogoBaHHoe Ha tutpoBanue; 0,00561 —
tutp 0,1 H pactBopa KOH; 6 — 00&M xupa (B M) (0,5 mi); 0,9 — MIOTHOCTH XKHpa;
1000 — ko3 durueHT nepeBoia r B Mr.
HopmaribHble 8enu4uHbl
Caexee pactuTenbHoe Maciio 1-3 ef.
[pakmuyeckoe 3HavyeHue
Meroa npegHa3HaueH JUIsl OLIGHKU KauecTBa JKHUpPa, a TaKKe MACJSHBIX OCHOB,
HCITOJIB3yEeMBIX B (DapMaIieBTHUECKON MPAKTUKE JIJIsT TPUTOTOBJICHHS Ma3eH.
OgbopmneHue pabomel
3anuchiBatOT OpHHOWN MeToga. OTMEYaroT pe3yiabTaThl Il CBEXKEro u
MIPOTOPKIIOTO PACTUTEIBHOTO Macia. J/lenaroT BEIBOA 00 0COOCHHOCTSIX COACpPIKAHUS
KUPHBIX KUCJIOT U Ka4eCTBE KUPA.

TEMA 9.2. BHYTPUKJIETOUHBIN METABOJIU3M
TPUALMNJITJIUNIEPUHOB

AKkmyarnbHocmb
Tpuaumnrmuuepunsl  (TAI')  (HeHTpajbHbIE JKUPBI) — CIIOXKHBIE 3(QUPHI
[JIMIIEPUHA U BBICHIUX >KUPHBIX KUCJIOT. 3HAHUE 0COOCHHOCTENH 0OMEHa HEUTPATIbHBIX
KUPOB HEOOXOJMMO [UJIi TOHMMAaHMs TATOr€He3a TaKWX 3a00JIeBaHMM, Kak
OKUpEHHE, CaxapHbIi 11abeT, aTepockiiepo3. 3HAKOMCTBO C METOJaMU ONpEAEIICHUS
B KpOBM OOLMX JHUOHAOB W HUX (pakuMu HEUTPAIbHBIX KHUPOB MO3BOJISET
UCIIONIb30BaTh ATH CBEJEHUS JJI1 JAMArHOCTUKH 3a00JeBaHMM, CBA3aHHBIX C
HapyILIeHUEM JIMIHIHOTO OOMEHa.
Llenb
[IprnoOpereHne HaBBHIKOB OINpEAENEHUS YpOBEHsS OOUIMX JIMIOUAOB U
TPUALMWIITIIUIEPUHOB B CBIBOPOTKE KPOBH.

TEOPETUYECKAA HACTb

OCHOBHBIE IMYTH BHYTPUKJIETOYHOTrO MeTa00ONM3Ma MPOCTHIX JIHMIHUAOB.
Jlunonus, ero TOpPMOHANIbHASI PETYJSIUs, POJib AACHWIATIMKIA3HONW CHCTEMBI.
Oxkucnenue KUPHBIX KUCIOT A0 KOHEUHbIX NpoaykToB CO2 u HoO, sHepreTnueckuit
BbIX0/ Tipu P-okucieHuu, cBsi3b ¢ LITK u geixarenbnoi nenbio (OIIK — oGuum
nyTeM KaTtaboyim3Ma). MexaHM3Mbl a’poOHOr0 ¥ aHa’pOOHOr0  OKHCIICHHUS
[NIMIIEPUHA, SHEPreTUYECKU BBIXOJA MpoleccoB. JlumoreHnes, ero ropMoHaJIbHAS
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perymsanusa. bUOCMHTE3 HEWUTpanIbHBIX KUPOB. VICTOUHHMKM TIIMLEPUHA U KUPHBIX

kucinoT. Jlokanmzamuss nytedl snunorene3a. llyte cuHTe3a TAI'OB U3 TUIHOKO3BI

(oOpa3zoBaHue  KUPHBIX  KUCJIOT W  DJIMIEpUHA W3  TJIOKO3bl, CHHTE3

TPUALMIITTIUIEPOTIOB). buocHHTE3 BBICIIMX SKUPHBIX KucioT. Jlokamuzanus

nporuecca. JlumonpoTenHsl KpOBU U UX poib B 0OMeHe TpuanmiriauneposioB (TAD).

JucnunonporenHeMun. CHHTE3 U MCHOJIb30BAHUE KETOHOBBIX Tei. Jlokanmuzamus u

POJIb IPOLIECCOB.

Boripocbki 0111 caMOKOHMpPOTisi

1. HasBarb OCHOBHBIE  HalpaBJI€HUS  BHYTPUKJIETOYHOrO  MeETabOIM3Ma
TPUALMITIULIEPUHOB, TOPMOHAJIBHYIO PETYIISILIUIO.

2. Kakoii mpomecc Ha3piBaeTcs TKaHeBbIM JunoiauzomM? Haspate  pousb
TOPMOHYYBCTBUTEJIBHON JIMNA3bl U aJCHWIATHUKIA3HON CUCTEMBI B PETYJIALINH
€€ aKTUBHOCTHU.

3. Ha3BaTh myTH 3HEpPreTUYECKOro U CUHTETUYECKOIO MCIOJIb30BaHUS TNIMLEPUHA
B KJIETKaX.

4. Kakoil mnponecc HazpiBaeTcs [J-okucineHuem? Ha3BaTb 3Tambl OKUCICHUS

(cnenuduyeckue U HeCIEU(PUUECKUI), YKA3aTh CBSA3b C JbIXaTEIbHOM LEMbIO,

SHEPreTUYECKUH BBIXOJI ITpolecca.

HazBatb Bo3MOXHBIE TTyTH 00pa30BaHMs M UCIIOJIb30BaHMA alleT-S-KoA.

OOBSICHUTH IPUYMHBI KETO3a TP FOJIOJAHUU U CaxapHOM JuadeTe.

Kaxoii npouecc Ha3biBaeTcs Junorene3om? HazpaTh yTH SHJOT€HHOTO CUHTE3a

TATI', ocobeHHOCTH OMOCHHTE3a KUPOB B )KUPOBOW TKAHU U IEUYECHHU.

8. Cunre3 TAI' U3 IIOKO3bI: CUHTE3 XKUPHBIX KUCIOT U TVIMLEPUHA U3 TIIOKO3BI;
oOpazoBanue pochaTuHON KUCTOTHI U3 KUPHBIX KUCIIOT U TIUIEPUHA.

9. TopmonanwHas peryssius cuate3a TAI'0oB, 3aBUCUMOCTb OT pUTMa MTUTAHUS.

10. Tpaucnoptr TAI0B, cTpoeHWE U POJb JUMONPOTEHHOB OYEHb HHU3KOU
IUIOTHOCTH.

N o o

lMPAKTUYECKAA HYACTb
JlabopaTopHasi padora
KosnyecTBeHHOE Onpe/iesieHHe TPUANMITIMLIEPHHOB B CbIBOPOTKE KPOBHU
lpuHyun

Meton 0OCHOBaH Ha MCTOJB30BAHUH COMPSIKEHHBIX (DEPMEHTATUBHBIX PEAKIIHM,
KaTaJIu3UPYyEMBbIX:

1) aunazou, KaTaTu3UpPyIOIIeld THAPOIU3 TPHALMITIUIIEPHHOB 10 TIUICpOJIa U
KUPHBIX KHUCIOT;, 2) 2auyepoikurazou, Katanusupywmlei dochopuaupoBaHue
rmiepoda; 3) emuyepoagocghamoxcuoasoti, OKucHswomed riauuepon-3-pocdar B
npucyrcTBuu O, 10 auokcuaneToHdochaTa ¢ obpazoBanueM HO2; 4) nepoxcu-
0a3oul, KaTanu3UpYyIOIIe B TPUCYTCTBHH XJIOp(EHONAa OKHCIEHHUE TMEePEKUCHIO
BOZIOpOa 4-aMUHOQHTUIIUPHH C OOpa30BaHWEM XWHOHUMHHA, OKPAIICHHOTO
MPOJyKTa PO30BO-MAJIMHOBOTO  I[BETa, HWHTEHCHUBHOCTH OKPAacKd KOTOPOTO
OTIPEIETISIOT KOJOPHUMETPUIECKH.
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Peakmusebli
1) pabGouwnii PEaKTUB: pacTBop JIUTa3kI, TJIUIIEPOJIKUHA3HI,

rimneposipocdarokcuaasel, Mepokcuaasbl, xjaopdeHona, 4-aMUHOAHTHUIIUPHUHA B
OydepHOM pacTBOpe; 2) KaauOpPOBOYHBIA PACTBOP TPHAIMINIALEPHUHOB (Kaauo-
partop), 2,29 MMOJIB/JI.

Mamepuan uccriedogaHusi
ChIBOpPOTKa KPOBH.

ObopydosaHue
Mukpoxonopumerp MKM®-02M.

[MposedeHue aHanu3a

OmnebIT, M KonTpons, mn
Pabounii peaktun 3,00 3,00
ChIBOpOTKA 0,03 —
Kamubpartop — 0,03

Nukyoupyrot vHe menee 15 mun npu 20-25 °C.
N3MepstoT ONTUYECKYIO TIIOTHOCTH ONBITHOM U
KOHTPOJIbHOM TpoOsI 1ipu 500 HM.

Oxkpacka craOuiibHa HE MEHee yaca Mocie
UHKYOAaIuu.

Pacuem
[TAT, Mmonb/n]= (Eon/Ecr) X 2,29, rae

TATD" — Tpuanunrnunepoisl, E,; — onTudeckas IOTHOCTh ONBITHOMN MPOOHI,
E.: — onTHyeckas mioTHOCTh KOHTPOJILHOM TIPOOHI.

HopMaﬂbeze 6eJIUYUHDbI

CheIBOpOTKa 0,15-1,71 mMmois/a
['pynna pucka 1,71-2,29 mmonb/n
ITaTonorus >2.29 MMOab/1

[pakmuyeckoe 3HavyeHue
ConeprxaHue TpUAIMWITIUIIEPUHOB B KPOBH MOBBIIIAETCS (TUIIEPIUIIEMUS) TPU
OKUPEHUHU, YacTO y OOJbHBIX MIIEMHYECKOW OOJE3HbIO Cepilla U CaxapHbIM
nuabeToM, IMpu 3a00JeBaHUSAX MOYeK (JTUNOMAHBIA Hedpo3), a Takxke mpu
TUIOTUPEO3e, MAHKpeaTUuTe, ajJKOTOJIM3Me, MOpPAXKEHUU MedYeHH (LUppO3, OCTPHIH
renaTur).
OgpopmneHue pabomel
3anuchIBalOT MPUHILMI METOAAa U OTMEYAIOT pe3yibTarhbl. JlenaroT BhIBOI 00
0COOEHHOCTSIX COCTOSIHUS OOJIBHOTO.
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TEMA 9.3. OBMEH ®OC®OJIMIIUAOB U ETTO HAPYHIEHUSA

AKkmyarnbHocmb
docdonmunuael U X0IECTEPUH 00pa3yloT KIETOYHbIE MEMOpaHbI, HAXOIATCS B

cocTaBe JHIONpoTenHoB. [Ipm HapymeHnu cuHTe3a (OCHOIHUITUIOB HapyIIaeTCs
HOPMaJIBHBI METAa00JIM3M KIIETOK, 00pa3oBaHHE TPAHCIIOPTHBIX JHIIOMPOTEHHOB,
YTO BEIET K MHOTOYHCICHHBIM HapYIICHUSM JESITEIBHOCTH OpraHoB. HapyrieHus
oOMeHa dochonumumos TPOSIBIISTIOTCS TaKHUMU pacrpocTpaHeHHbBIMU
3a00JICBAaHUSIMU, KaK )KUPOBAst HHPUILTPAIUS TICUYCHH.

Llernis O6napyxenue GochaTuImIxoarHa (JISUTHHA) B SMYHOM JKEJTKE.

TEOPETUYECKAA HYACTb
buonornueckoe  3HaueHue U cuHTe3  (ochonMNUAOB B IICUCHH:
dbocharuamicepuna, dbocharuamaTaHOIAMIHA, dbochaTuamnxoauna

(mocnegoBaTeNbHOCTh  pEaklUMid, KOPEpMEHTbI, HUCTOYHUKM DJHepruu). Poib
JUIOTPONHBIX BemecTB. JlekapcTBEHHbIE TMpenaparbl COAEpKAlIUE KOMILUIEKC
JUTIOTPONHBIX BemiecTB. Ponb hocdonunumnos B 00pa3oBaHUU JIUMONPOTEUNHOB OYEHB
Hu3kor tuiotHoctu (JITIOHIT) — TpancnopTtHOM (OpPMBI SHIOTEHHOTO >KUpA.
[IpuurHbI )KMPOBOTO NEepepokaeHus neueHu. Pacnag gocdomunuaos, ero 3HaueHue
Uil KJIeTKH. MeTtabonu3M apaxugoHOBOW KuchnoTel. Pomb u  paszHooOpaszue
AUKO3aHOUIOB (JIEUKOTPUEHBI, TPOMOOKCAHBI, TPOCTArJIAHIUHBI).
Bonpockl 0risi caMOKOHMPOsis
HasBaTp 6uonoruyeckyto poiib pochoaunuaos.
Karabomusm ¢dochonmunumaoB B KiIeTKax, Ha3BaTb (PEPMEHTHI U TPOTYKTHI
TUAPOJIN3a, UX UCIIOJIb30BaHUE B KIETKAX.
Oco0eHHOCTH MeTaboau3Ma ApaxUJA0HOBOM KUCIIOTHI, €€ MPOUCXO0XKIACHHE.
[IpoTuBOBOCTANUTENBHBINA A(DPEKT aCIUPUHA U MITIOKOPTUKOUIOB.
HazBatb posib ochatuaHoM KUCTOTH B META00IM3ME JIUTINIOB.
buocunTes pochonunuaoB B meueHu, Mociaea0BaTEILHOCTh PEAKIIUH.
JlunorponHeie (AaKTOPBl U UX POJIb B OMOCHHTE3€ (POCHOIUNUIOB, TPUMEPHI
JIEKapCTBEHHBIX MPENapaToB COAEPKALIMX KOMIUIEKC JIMIIOTPOITHBIX BEIIECTB.
JITTOHII, mpuHIMn UX CTpoeHUs U OUoorudeckas QyHKIus.
[IpruyuHBI ;KUPOBOTO NEPEPOKIACHUS IEUEHU, TYTH KOPPEKIUH.

N

NOoOkw

© ®
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MNMPAKTUYECKAA YACTb
JlaGoparopHnas paGora
Oonapyxkenue pochaTuanaxoauna (JeUTHHA)
B SSMYHOM JKeJITKe
lNpuryun
MeTon OCHOBaH Ha THAPOJM3E JIEHUTUHOB jkenTka B pactBope NaOH wu
MOCJIEIYIOUIEMO OMNPEACICHUN B TUAPOIN3AaTE HX CTPYKTYPHBIX KOMIIOHEHTOB:
KUPHBIX KUCJIOT, TJINIIEPUHA, X0JIrHA, POoCcHOpPHOI KUCTOTHI.
Mamepuan uccriedogaHusi
Cyxo0i1 )KENTOK KypUHOTO SIMIIA.
Peakmusbi
1) 10 % pactBop NaOH, 2) 10 % pactBop HCI, 3) kounenrpupoannas HNOs,
4) Mmonn01IeHOBBIN peakTuB, 5) 1 % pactBop CuSOs.
[lposedeHue aHarnu3a
- l'uoponuz neyumuna: Kycoyek K elTKa MOMELIAI0T B IPOOUPKY U MPUOABIISIOT
1-2 M 10 % pactBopa NaOH, xunarar B BoasiHO#M O6ane 15 MuH.
— Omkpvimue xonuwma: XOJUH TpU HArpeBaHWM B  ULIEJIOYHOM  cpene
npeBpaimaetcss B TpuMerwiaMuH N(CHas)s, koTopblii OOHapyXHBaeTCs B KOHIIC
TUAPOJIM3a MO 3aMaxy CEJIEeI0YHOTO paccoa.
[M'unponuzat xxenTka aeisaT Ha 3 TpoOUpPKU:
— Omkpvimue HCUPHbIX KUCIOM: K TUIPOIN3ATY MEePBOM MPOOUPKHU MPUOABISIOT
o kamwisiM 10 % CcoysiHyr0 KUCIIOTY 10 MOSIBIICHUS XJIOMBEBUIHOW B3BECH JKUPHBIX
KHCJIOT.
— Omxkpwvimue gocghoprou Kuciomvl: KO BTOPOM YaCTU TMAPOIU3ATa OCTOPOKHO
n00aBIAOT S5—7 Kameilb KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI W TIO KarlisM
MOJIO/ICHOBBIN PEaKTHB J0 MOSBIEHUS KEJITOro ocajaka ¢hochomonndaaTa aMMOHHS.
- Obnapyoicenue 2nuyepuna: K TpETbe YaCTH TUAPOIIN3aTa JOOABISIOT 5 Karelb
10 % pactBopa NaOH u 1 xammto pactBopa CuSO, mepememnBaroT, oOpaszyercs
XEJIATHOE COEIMHEHHUE MEJIU C TJIMLEPUHOM SIPKO-CHHETO 1IBETA.
OgbopmneHue pabomel
3anuchIBalOT pe3yybTaT peakinii B BUJI€ TaOIUIIbI:

poaykrel ruapoansza | KavecrBennas | Ilpunuun

Oxpacka
JIEHMTUHA peakuusi peakunu

TEMA 9.4. OBGMEH XOJIECTEPUHA U EI'O HAPYUIEHUSA

AKkmyaribHocmeb
XonectepuH WrpaeT OCOOyI0 pOJIb B OpPraHU3ME, UMEHHO C HHUM CBSI3bIBAIOT
Ha4daJIO JKU3HHU, TaK KaK OH ABJICTCA CHMHTCTHYCCKHUM IIPCAINICCTBCHHUKOM B CHMHTC3C
IMOJIOBBIX TOPMOHOB: MYJKCKHX M KCHCKHX B KOPC HAAINIOYCYHHUKOB U II0JIOBBIX
xene3zax. KpoMme Toro, mpuHamIe)KHOCTh XOJIECTEPUHA MO XMMHMYECKOM IIPUPOJE K

102

https://www.twirpx.org & http://chemistry-chemists.com



CTepOHaM OIpeiesieT OCOOBId XapakTep €ro Meradojan3Ma, YTO CBSI3aHO C
BO3MOXKHOCTBIO CHHTE3a XOJIECTEpHHA TOYTH BO BCEX KIETKAaX OpraHu3Ma H
HEBO3MOXKHOCTBIO €r0 OKHCJICHHS TMOJ00HO OOJNBIIWHCTBY IPYTHX OPTraHUYECKUX
BeniecTB uepe3 OIIK (o6muii myTh kaTabonusma). Hapyiuienns oOMeHa xonecteprHa
NPOSIBIISIIOTCS. TAKUMH PaCIpOCTPaHEHHBIMU 3a00JCBAaHUSIMHU, KaK aTepPOCKIEPO3 U
KelrdekaMeHHast 00JIe3Hb.
Llenb

OcBoeHHME KOJIMYECTBEHHOTO METO/a OMpeAeNieHUs] OOIIero XoJecTepuHa B

CBIBOPOTKE KPOBH.

TEOPETUYECKAA HYACTb
buonornueckoe 3HaueHWe M OWMOCHHTE3 XoOJiecTepUHA (TOCIEA0BATEIBHOCTh
peakuuii 10 cTaguu oOpa30BaHHsS MEBAJOHOBOM KHCIOTHI, MPEACTaBICHUE O
JadpHEeUIIUX HTamnax). [opMoHalbHAsE pEryislus CUHTE3a XoJiecTepuHa. Pouib
TPAHCIOPTHBIX JIMIONPOTEMHOB B 0OMeHe xoisiecTrepuHa. Cxembl TpaHCHOpTa
AK30M€HHOT0 U 3HJ0oreHHoro xonectepuna. Ponps JIIIBII, «oOpaTtHblii TpaHCHOpT
xosnecrepuHa». KarabonusMm xonecrepuHa, ¢GopMa €ro BBIBEJEHHUS U3 OpraHHU3Ma.
Hapymenuss  nunuaTrpaHcnopTHOM — (QyHKUMH. JIUCIIUIIONIPOTEUHEMUN U
aTepockiiepo3. ['mnomunuaeMudeckue JIEKApCTBEHHBIE CPEICTBA, MEXAaHHU3MBI MX
NEUCTBUS.
Bonpockl 0risi caMOKOHMpPOsis
1. Ha3zBarp OMOJOTHYECKYIO POJIb XOJIECTEPUHA.
2. CuHTe3 XoJecTeprHa B TI€UYCHHU, MOCIEAOBATEILHOCTh peakuui, ¢Gopma
TpaHCIOPTa U3 MEYEHHU.
3. Kiaccudukanus TpaHCHOPTHBIX JIUMIONPOTEHMHOB KpPOBH, OCOOCHHOCTH MX
COCTaBa, MPOUCXOXKACHUE 1 OUOJIOTrMYecKast Poib.
4. Oco0OEHHOCTM TpaHCHOpPTa SK30T€HHOIO U SHJOTEHHOIO XOJIECTEpUHA B
OpraHu3Me.
Kakue kieTkn oprannsma sBIsIOTCSI OCHOBHBIMU NOTJIOTUTEIISIMA XOJIECTEpUHA?
Uro Ha3bIBalOT «OOpAaTHBIM TPAHCIIOPTOM)» XOJECTEpUHA, YEM 3aBeplIaeTCs
oOMeH xoJiecTepruHa?
7. B kakom BuAe XOJIECTEPUH BBIBOAMTCA W3 opranu3ma? UYUTo Ha3bIBaIOT
KaTaboJIM3MOM XoJiecTepruHa?
8. Hapymenuss obmena xosectepuHa (THIEPIMIIONPOTEUHEMHUS, aTEPOCKIEPO3,
XKeJTuyeKaMeHHasi 00J1e3Hb), KOPPEKLHUs THIEePX0IeCTePOIEMUH.

o Ul

lMPAKTUHECKAA HYACTb
JlabopaTopHasi padora
OnpenesieHue 00111ero X0J1€CTEPUHA B CLIBOPOTKE KPOBH
(hepMEeHTATUBHBIM METOA0M
lNpuHuun
MeTon 0OCHOBaH Ha MCTOJIB30BAHUH COTPSDKCHHBIX (DEPMEHTATUBHBIX PEAKIIHA,
KaTtanu3upyeMeix (epmentamu: 1) xonecmeponscmepasoti, OCYIIECTBISIONICH
TUAPOIN3 3(UPOB XOJIECTEPUHA O CBOOOJHOU (OPMBI; 2) Xorecmepoiokcuoasou,
IpeBpaliarolel X0JeCTeprH B X0IecTeHOH ¢ oopazoBanueM H,0»; 3) nepoxcuodasoii,
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KaTaJu3upyIoleil B TNPUCYTCTBUH (PEHONA OKUCICHHE IEPOKCHIOM BOJIOPOJA
4-aMUHOAHTUIIMPUHA ¢ 00Pa30BAHUEM MPOJAYKTOB PO30BO-MAJIMHOBOIO LIBETA.

Peakmusebli

1) paGoumii PEaKTHUB: pacTBop X0JIECTEPOIICTEPA3BI (200 E/m),

xosecteposiokcuaasel (100 E/m), mnepokcumazer (80 E/m), denonma (6,0 MM),
4-amunoantunupua  (0,5MM) B 0,1 M kammeBo-dochopHom  Oydepe;
2) cTaHJapTHBIN pacTBOp XOJecTeprHa, 4,65 MMOJIB/II.

Mamepuan uccriedosaHusi

ChIBOpPOTKa KPOBH.

ObopydosaHue

Mukpoxonopumerp MKM®-02M.

[MposedeHue aHanusa

OIIBIT, CTAHJAPT, | KOHTPOJIb,
MU MU MU
Juct. BOoga — — 0,02
CsIBOpoTKa 0,02 — —
CraHgmapt — 0,02 —
PabGounii peakTn 2,0 2,0 2,0
NukyOupyrot 20 mun npu 37°C, u3mMepstor
ONTHYECKYIO TUIOTHOCTH OIBITa M CTaHIapTa MPOTHB
KoHTpoJist ipu 500 HM (3e1eHbIi CBETODMIHTD)
Pacuem
E
[XonecTepuH, MMonb/1] = Eon xC__ . ae
CT

Eon — onTudeckasi IIOTHOCTh OMBITHOM MPOOKI, E.r — onTuueckas mioTHOCTh
KOHTPOJIbHOM TTPo0BI, C.r — KOHIICHTpAITUS CTaHIApTHOT'O PacTBOpA.

Hopmaanb/e 8EJIUHUHbI

ChIBOpOTKa 20-29 ner 3,70-6,51 mmounb/n
30-39 ner 4,25-7,04 mMoan/11

40-49 ner 4,37—7,70 mMoOIIB/IT

Crapmie 50 net 4,55-8,24 mMonn/1

[pakmuyeckoe 3HavyeHue

['unepxosiectepuHeMuUss NPUBOJUT K PAHHEMY Pa3BUTHUIO aTEPOCKIIEPO3a U €ro
KIMHUYECKUX OCJIO)KHEHUN — WIIEeMUYECKOM O0o0yie3HH cepana, HHCYIbTy. K
HapyILIEHUAM 0OMEHa XOJIECTEpUHA OTHOCUTCS JKeJTueKaMeHHasi 00JIe3Hb.

Bricokoe  copepkaHue ~— XoyecTepuHa B KpOBM  HAONIOJaeTcs  Mpu
runepaunuaemusx lla u 116, IV Tunos, HeppoTMyeckoM cuHApome, auadere.
['unoxonecrepuHeMuss  —  0OpU  TUNONPOTEMHEMHUH,  LHUPpPO3€  IEYCHH,
3JI0KaYECTBEHHBIX OITyXOJISX.
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OgbopmneHue pabomel
3anMchIBaIOT NpuHOUII MCTOHAOB, PE3YJIbTATbl KOJOPUMCTPpHUHU, PACUCT H
PE3YJIbTaThl aHaJIN34. I[eﬂaIOT BBIBOJ O IIPAKTHUYCCKOM 3HAUYCHHMU MCTOHAa H O
BO3MOKHOM I1aTOJIOTUHU ITalfMEHTA.

TECTOBBIE 3AJIAHUSA
Buvibepume 00un unu HeckoIbKO NPABUILHBIX OMBEMO8.

1. JIMHOJIEBASA U JINMHOJIEHOBASA KUCJIOTBI BXOIAT B COCTAB
TPUAIWJITJIMIIEPUHOB
1) masibMOBOTO Macia
2) IbHSHOTO Maciia
3) MOJCOTHEYHOr0 Macia
4) CIMBOYHOTO Macia
5) cBuHOTO cana

2. [10 XUMHNYECKOMY CTPOEHHUIO ®OCDOOJIMITNIAMU ABJIAOTCA
1) xkedamuHbl
2) JIeUUTHH
3) dochoruamicepun
4) cnepmariet
5) naHoJMH

3. [10 XUMMWYECKOMY CTPOEHUIO CTEPOUJJAMMU SIBJIAKOTCA
1) >xedHbIC KUCITOTHI
2) TOPMOHBI HAATMIOYEYHHKOB
3) raHrInO3U/IbI
4) MOJ0BBIC TOPMOHBI
5) cuHrOMUCITHHBI

4. CTEPOUHVYIO ITPUPOAY CTPOEHUSA UMEET BUTAMIH
1) C
2) K
3 A
4)E
5) 1

5. 1O CTPYKTYPE ITPOCTATJIAHAMHEBI ABJIAKOTCA ITPOU3BOJHBIMUA
1) nuknoneHTanmnepruapodeHaHTpeHa
2) TPEXaTOMHOTO CITUPTA TITHIIEPHHA
3) MOMHEHACHIIIIEHHOW KUPHON KUCIIOTHI
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6. POCPOJIUINIbI TUIPOJIU3YIOTCS IO JEMCTBUS ®EPMEHTA
1) pochonumase
2) aleTUIXOJIMHICTEePa3bl
3) Hecnenu(pUIeCcKOi 3cTepasbl
4) nunassl

7. IPUYMHOM HAPYIIIEHU S IIEPEBAPMBAHNS )KUPOB SIBJIIETCS
1) HapylIeHHEe CHHTE3a TAHKPEATHYECKON JIUTIA3EI
2) OTCYTCTBHE CEKPEIIUU TPUTICHHA
3) HapylIeHHEe TOCTYIICHUS KEITYX B KUIICYHHK
4) 3aTpyJHEHUE MOCTYIUICHUS MAHKPEATUIECKOTO COKA B KHIIICUHUK

8. OMVYJIBI'TATOPAMMU XXHNPOB B OPI'’AHM3ME YEJIOBEKA SIBJISIFOTCA
1) >KkeTYHBIC KUCIIOTHI
2) MOHOAITUIITIIHAIIEPOJIBI
3) xoymH
4) xpeaTuH

9. TPAHCIIOPT XXMPHBIX KUCJIOT B MUTOXOHJIPUIO OCYILIECTBJISET
1) kapHO3HH
2) KapHUTHH
3) KxpeaTHHUH
4) aH3epuH

10. I[TPU B-OKUCJIEHM CTEAPUHOBOW KUCJIOTBI OBPA3YETCS
AILIETHJI-KOA B KOJIMYECTBE
1) 8 monekyn
2) 3 MOJIeKYI
3) 9 moseky
4) 10 monekyn
5) 7 MoseKy

11. AHETUJI-KOA B MUTOXOHIPHUAX OBPA3YETCS B PE3VYJIbTATE
[IPOLIECCOB
1) okucuTeNBbHOS IeKapOOKCHIMPOBAHNE TTUpyBaTa
2) B-oxucnenne XK
3) anetri-KoA-kapOoKcuita3Hasi peakius

12. UCTOYHHMKOM BOJAOPOJA B CUHTE3E XXMPHbBIX KUCJIOT
ABJIAETCA
1) HAJTH,
2) HAJI®H,
3) ®AJTH,
4) ackopOWHOBAs KUCIIOTA
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13. AHETUJI-KOA ABJIAETCS CYBCTPATOM U151 CUHTE3A
1) raunepona
2) JKUPHBIX KUCIIOT
3) cTeponioB
4) KETOHOBBIX TeJ
5) uHo3MTa

14. MECTOM OBPA30BAHNA JITIOHIT SABJIAETCA
1) KunIeYHUK
2) KpOBb
3) meucHb

15. TTPU JJIMTEJIBHOM T"OJIOAAHUUN AKTUBUPYIOTCS ITPOLIECCHI
1) numonus3 B KUPOBON TKAHH
2) B-oKHCIICHUE B ICYCHH
3) cHHTE3 KETOHOBBIX TEJ B TICUCHU
4) nurnoreHe3 B )KUPOBOU TKAHH

16. AHTUATEPOI'EHHOU AKTUBHOCTBIO OBJIAJIAIOT
1) XM
2) JITTHIT
3) JIOHIT
4) JITIBII

CUTYAIIUOHHBIE 3AJTAYHA
3amaua Ne 1
B pesynbprare JIMTENBHOTO XpaHEHHS CIIMBOYHOIO Macja W3MEHWJICS IIBET,
3amax M BKYC €ro yXy/IIIHJICS.
Obvsichums, Kaxkue npoyeccol 00YCI08IUBAIOM UBMEHEeHUsl Kauyecmed Macid.
Kakumu konuuecmeennvimu memooamu amaiuza MONCHO OUEHUMb KA4ecmeo
acupa?

3amayga Ne 2
Y rpynHOro peOcHKa B JKEIYJOYHOM COKE OOHApyKeHa BBICOKOAKTHBHAS
JUIa3a, TorJaa Kak y B3pOCJIOro ManreHTa €€ aKkTUBHOCTh HE BBISIBIICHA.
Obvacuums  npuuuwny. Henstomes au  3mu  OaHHblEe  NAMON02UHECKUMU
(OMKNOHAIOWUMUCS OM HOPMbL) !

3amaua Ne 3
Y 00JbHOTO TpPH 30HIAWPOBAHHWU JIBEHAIIATHIICPCTHON KHINKH YCTAaHOBJICHA
3aJIep’KKa OTTOKA YKEITYU M3 )KEITIHOTO My3BIPs.
ObvsicHumb, snusiem jiu 3a0epHCKA OMMOKA HCelul Ha Nepesapuéanue Heupos?

3agaya Ne 4
Y GonpHOTO OOHApYKEHO OO0JBIIOE KOJIMYECTBO XUpa B Kajie (cTeaTopes).
ObvsacHumsb npuUYUHbL HAPYULeHUs NEPeBaAPUBAHUSL U 8CACHIBAHUSL HCUPA.

107

https://www.twirpx.org & http://chemistry-chemists.com



3agaua Ne 5
Uepes 5 yacoB mocne oOena MpoBeau HuccienoBaHue KpoBu. OOHapyX WU
TTOBBIIIICHUE COACPIKAHUS JTUITUIOB.
ObvscHUMb NPUYUHY.

3amaya Ne 6
A% MaruenTa YCTaHOBJICHA HEIO0CTATOYHOCTD AKTHUBHOCTH
JMIIONTPOTEHHIIAITA3BI, THAPOJIU3YIONICH TPHANMITIUIICPUHBI XHJIOMHKPOHOB Ha
TTOBEPXHOCTH MUTEIIHS KaWLIIPOB KUPOBOHW TKAHH.
Hazeame mun ouciunonpomeunemuu u npuYUHy ee 603HUKHOBCHUSL.

3amaya Ne 7
Uenoeka ykycwira 3mes. Ilpu aHammze KpoBH OOHApyKeH TI'€MOJIM3
DPUTPOITUTOB.
ObvscHUmMb NPUYUHY 2eMONU3A.

3amaya Ne 8
VY cnopTcMeHa nepes OTBETCTBEHHBIM CTAPTOM B KPOBU MOBBICUIIOCH COAEPKAHUE
TJIFOKO3BI 10 6,5 MMOJIB/JT U YPOBEHB CBOOOIHBIX KUPHBIX KACIOT 110 1,2 MMOJIB/IT
npu Hopme 0,4—0,9 Mmmorb/m.
ObvacHuUmMb NPUYUHY UMEHEHU.

3amaga Ne 9
YV 00JBHOTO ¢ MOYOU BBIAEIIAIOTCSA KETOHOBEIE TEA.
Kak mnazvieaemcs smo namonocuuecxoe cocmosuue? QOO0vsCHUMb NPUYUHDBL
00pa308aHUsL KEMOHOBLIX M.

3amada Ne 10
BonbHOI caxapHbIM TUaOETOM BHE3AITHO MOTEPST CO3HAHUE.
ObvsacHums, Modxcem a1y 8pay yCMaHo8UmMs xapakxmep ouabemuyeckou Komul 6e3
1ab0pamopHo20 NOOMBEPIHCOEHUSL.

3agaua Ne 11
VY 6onpHOTO OOHApYKEHA KUPOBasi AUCTPODUS MTEUEHHU.
Kakyro ouemy credyem pexomernoosamu?

3amaya Ne 12
[TaniieHTy C M30BITOYHBIM BECOM B PE3yJIbTaTe OKUPEHUS Bpau PEKOMEHI0BAT
JIMETY C MaJIbIM KOJUYECTBOM YTJIEBOJIOB.
Obvsichums npuuuny. Ilouemy?

3amgada Ne 13
BosbHOM aTepOoCKIIepO30M MTOCTYITIII B KIIMHUKY JIJIST OOCIICIOBAHMS.
Obvsacuums, KaxKue noxazamenu AUNUOHO20 OOMeHa cledyem aHAIU3UPOBAMDb
1A00PaAMoOpPHLIMU MEMOOAMU.
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3agada Ne 14
BoiapHOMY aTepockiiepo30M Bpad IMPHU BBIMHUCKE U3 OOJBHHIBI PEKOMEHI0BAJ
cOalaHCHPOBATh AMETY, YBEIIMYUTH KOJUYECTBO OBOIIICH.
ObvscHUMb NPUYUHY.

3anmaga Ne 15
VY nanueHTa B KPOBHM BBISIBJICHO YBEIMYEHHE JIMITONPOTEMHOB OYEHb HU3KOM
mwiotHocty (JIITIOHII) mpu HOpManbHOM COAEpKAHWU JIUIIOMPOTEHMHOB HU3KOU
rmotHocTH (JITTHIT).
Hazeamb mun cunepiunonpomeunemuu, 603MOICHbIE KIUHUYECKUE NPOABLEHUAL.
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PA3JEJI 10. OBMEH BEJIKOB

TEMA 10.1. BHEIIIHUH OEMEH ITPOCTBIX BEJIKOB

AKmyarnbHOCmb
[TumeBbie TPOAYKTHI )KUBOTHOTO M PACTUTEIHLHOTO MPOUCXOXKICHUS SBISIFOTCS
TJIABHBIMA WCTOYHUKAMHU OCJKOB /I 4YeJIOBEKa. B KeIyJIOoYHO-KUIIICYHOM TPAaKTe
UJIET MTOCIIEZI0BATEILHOE PACIIEIUICHHE OSITKOB O aMUHOKHUCIIOT. [IpoTeonuTuueckue
(dhepMeHTHI (KJ1acc Tujiposia3) o0agaloT OTHOCUTENIBHO MMHUPOKON CIeM(pUIHOCTHIO.
[lericuH >KeMymOYHOTO COKa YCTOMYMB B CHJIBHOKHCIOW Ccpefie, YCIOBUS JUIS
aKTUBAIIMU U JIEUCTBUS TICTICHHA CO3/IAIOTCSI B JKENYJIKE 32 CUET COJISTHOM KHUCIJIOTHI,
pH uucroro sxemygounoro coka — 1,0-2,0. [loaToMy MeTOonbl aHamu3a cOCTaBa
KEJIYJJOUHOTO COKa HUMEIOT OOJIbIIIOE 3HAYEHHUE I OICHKU IepeBapUBaIOIICH
CIIOCOOHOCTH KETYJOYHOTO COKa B HOPME U NP MaTOJIOTHH.
Lenb
OcBoeHre METOJIOB KQa4€CTBEHHOTO W KOJMYECTBEHHOTO aHAIIM3a KEITYJ0YHOTO
COKa JIUIsl MCCJIeIOBAaHUSI CEKPETOPHON (PYHKIIMM KelylKa 3J0pOBOTO OpraHu3Ma U
BO3MOYKHBIX OTKJIOHCHHH MPU TTATOJIOTHH.

TEOPETUYECKAA YACTb

Ponr  GenkoB B opraHusme, CyTO4YHass  MOTPEOHOCTb,  YacTUYHAs
B3aMMO3aMEHSIEMOCTh MpU NMUTaHUKM. KpuTepuu MOJTHOLIEHHOCTH MUIIEBBIX OEJIKOB.
He3aMeHMMbIE aMUHOKHUCIIOTHI. A30THCTBHIM OanaHc, ero Buibl. Hopmbl Oenka B
nutanuu. [lepeBapruBanue GENKOB B JKETyJOUYHO-KUIIEYHOM TpakTe. CUHTE3 COJISTHOM
KHCIIOTBI B JKEIyJIKE, €€ POJib. Buabsl KUCIOTHOCTH KEIYJOYHOIO COKa,
Oouonoruueckue HopMbl. [IporeonuTuueckue QepMEeHTbI W HUX XapaKTEPUCTHKA:
npoQepMEHTHI, aKTUBAILMS, CHENUPUUHOCTh AeiicTBUA. [IpoTenHassl — TeENcuH,
TPUIICUH, XUMOTPHUIICUH U JApyrue; mpodepMEHThl MPOTEMHA3 M MEXaHWU3Mbl UX
npeBpamieHuss B (EepMEHThI;  CyOCTpaTHas  CHEUM(PUYHOCTh  MPOTEHHA3.
DK3onenTuaa3bl: KapOOKCUNEeNTUAa3a, aMUHONENTUAA3bI, TUIENTHIA3bI.

['Huenne OenkoB B KHIIEYHHUKE, MpuUMephl peakuuil. OO0e3BpeXrBaHUE
MPOJYKTOB THHEHMs, MNpUMEphl peakuuid. Ponb QepMEeHTOB TIIIOKYpPOHUI- H
cynbdoTrpanchepas. Xumuueckoe ctpoenrne DADPC u V][DT'K.

Boripocsi 0511 caMOKOHMpPOisi

1. Ha3BaTb OHMOJOTHYECKYIO POJIb OCJIKOB B OPTaHU3ME.

2. Uto Ha3bIBAIOT «a30TUCTHIM Oamancom»? Kakue Bumbl auicbananca CymecTBYIOT,
9YeM OHU 00YCIIOBJICHBI?
Hopwmpbl 6enka B TUTaHUH, KPUTEPUU OMOJIOTHUECKON IIEHHOCTH OEITKOB.
[TprunHbl 6€IKOBOM HETOCTATOYHOCTH U €€ MPOSBICHUS («KBALLIMOPKOP» U JIp.).
[lepeBapuBanue O€NIKOB B KEIyAKE, MEXaHU3M CHHTE3a COJITHOM KHUCIIOTHI, €€
ouonornyeckre QyHKIUH.
6. HaszBarb npuyuHbI HApYIICHUS IEpEeBaApUBAHUS OEIIKOB B JKEIY/JIKE.
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7. llepeBapuBaHue O€JIKOB B KHIIEYHUKE, MECTO OOpa30BaHHS U MEXAHU3MBI
aKTUBAIUKA (PepMEHTOB (IIPOTEHHA3).

8. DUBHOJOTHYECKH CMBICT BBIPAOOTKH MPOTEOJUTUICCKUX (EPMEHTOB B
HEaKTUBHOM COCTOSIHUH, CTIOCO0 aKTHBAIINU.

9. HasBaTh MeXaHM3MBI TPAHCIIOPTA AMHUHOKHUCIIOT B KIICTKH.

10.Kakoif mporiecc Ha3pIBaeTcsi THUEHHEM OenkoB? I[Ipumepsl mpeBparicHuii
AMHUHOKHCIIOT.

11. IIpomecc 006e3BpeKMBAHUS TOKCUYHBIX MPOIYKTOB, CTpOEHHE (PEPMEHTOB,
OCYIIECTBIISIONINX KOHBIOTAIINIO, TPUMEPHI PEaKITnii 00€3BPEKIUBAHUS.

lMPAKTUYHECKAA HYACTb
JlaGopaTopHnas padora 1
Onpenesenue cBOOOTHOM COJISTHOM KHCJIOTHI
B KeJIYA0YHOM COKe

OTKJIOHEHHS B COCTaBE MHIIEBAPUTEIBHBIX COKOB WJIM TOSIBICHUE B HHUX
KOMIIOHEHTOB, HE COJIepKalIuXxcsi B (PU3HOJIOTMYECKUX YCIOBHUAX, JTAIOT Ba)KHYIO
MH(pOpMAIMIO O MATOJIOTUU MUIIEBAPCHUS. B KIMHUYECKON NMPaKTUKE UCIOIb3YIOT
METO/Ibl aHAIN3a JKETYyI0YHOTO COKa JJI TUarHOCTUKH U JICUCHUS 3a00JI€BaHUIA.

[Ipu aHanmuze XeIyJOYHOTO COKa OMPEAEINSIOT €ro o0IIee KOJIUYECTBO, IIBET,
3amax, HaJIu4ue CIU3H, OOIIyI0 KUCIOTHOCTh, KOJMYECTBO CBOOOIHON M CBSI3aHHOM
COJITHOW KHCIIOTHI, TPUCYTCTBUE MOJIOYHOM KUCIIOThI, KPOBH U KETYHBIX TUTMEHTOB.

A. IIPu TOMOINH HHIUKATOPA « KOHI'O KPACHBIH »
lpuHyun

B mpucytcTBumM ¢cBOOOIHOM COJISTHOM KHUCIIOTHI B JKEITyJI0YHOM COKE MHIAMKATOP
«KOHI'0 KpacCHbBI» MEHAET OKpPACKy Ha CHHIOK, OCTaBasCh B HEWUTPAIBHOU U
IIEJI0YHOM cpeie KpacHbIM (30Ha nepexozaa pH 3,0-5,2).

Peakmusbi

NuaukaropHas Oymara «KOHTO KpacHBI».
Mamepuan uccrnedosaHusi

HopmanbHbli 1 MaTOJIOTUYECKUAM KETYTOUYHBINA COK.
[posedeHue aHanu3sa

Ha nBe pasHble MOJOCKM WHAUKATOPHOM Oymaru HAHOCIT CTEKJISHHOU
MAJIOYKOM 1O | Karie HOpMaJbHOTO M MATOJIOTHYECKOTO KETyJAOUYHOTO COKa.

b. IlPu nomMol[M HHIAUKATOPA JUMETHIIAMUHOA30FEH30JIA
lNpuHuun

Nuaukatop METHIOpaH)X B MPHUCYTCTBUM CBOOOJHOW COJITHOW KHCIIOTHI HMEET
KPacHYIO OKpackKy, B IIEIOYHOM cpejie — xenTyro (3oHa nepexoaa pH 2,3-4,2).

Peakmusbi

NuaukaTop METUIIOpAHK.
Mamepuan uccrie0ogaHusi

HopwmasnbHb1i 1 IaTOJIOTMYECKUH KETYIOUYHBIN COK.
[posedeHue aHanusa

B 2 npoOupku BHOcAT mo 10 Kamenb HCCIEIyeMOro >KEIyJ0YHOTO COKa,
N00aBIISAIOT MO 2 KAl METHJIOPaHXKa
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OgbopmneHue pabomel
OTMeyaroT NPUHIMI METOJIOB, PETUCTPUPYIOT PE3YJILTATHI B TAOJIHIIE.

Oopasen HN3MeHeHHe OKPACKH HHAUKATOPA
Beaunuuna
7KeJIyI04HOT 0 . MeTtunopanx
Konro kpacusIii pH, BbIBOA
COKA
1
2
3

HpaKmuquKoe 3Ha4yeHue

Kenynounslid COK, NPEACTABISIONINN CcOO0M OECHBETHYIO KHUIKOCTh C
pH 1,5-1,8, BwIpabGaTbiBaeTcsi B KojJaudecTBe 2—-3 1 B CYTKH JKeJe3aMH,
JIOKaJIU30BaHHBIMU B CIM3UCTON 000J0uKe *emyaka. OCOOEHHOCTHIO KEITyA0UYHOTO
COKa, C KOTOPOM CBsI3aHbI KaK €ro rnepepapuBaronive GyHKIHUU, TaK U arpeCCUBHbBIC
CBOMCTBA, SBJISICTCS HAJIMYME KHUCIBIX MPOTea3 U COJSHOM KucioThl. CBOOOIHAsS
COJIIHAsl ~KUCIOTa CHOCOOCTBYET TMPEBPAIICHUIO TIEIICHHOT€HA B  METICHH,
JIeHAaTypaliyi TUIIEBbIX OENIKOB, OKa3bIBaeT OAKTEPUIIMIAHOE JICUCTBHE, CO3JaeT
onTuManbHyt0o pH cpeasl ajisi BO3AEUCTBUS TENCHUHA, CTUMYJIHPYET BBIPAOOTKY
CEKpETHHA, YCKOPSIET BCAChIBAHUE MOHOB Kefe3a. [Ipu BocmamuTenbHbIX Ipolieccax
B OKENyJKE HMEET MECTO HapylIeHHEe CEKPelUUH COJSHOW KHUCIOTHl W,
COOTBETCTBEHHO, IepeBapuBaHusi OeyikoB. Tak, TMOBBIIIEHHAs KHUCJIOTHOCTh —
eunepxaopaudpus (yBenuuenue cojepxanusi cBoooano HCI u oOuieit KHCJI0THOCTH)
MMEET MECTO NIpPH THUIIEPALUUIHOM TACTPUTE U YACTO COMNPOBOKIAETCS S3BEHHOMU
OOJIE3HBIO JKEITy/IKa U JBEHAANATUIICPCTHON KUIIKU. [ unoxiopeudpus (MOHMKEHHAS
KHCJIOTHOCTh) BCTPEYAETCS] MPHU TUIOAIMAHOM TacTpUTE, B Pe3yjbTaTe CHIKCHUS
OAKTEepPUITMAHOTO JCHCTBUS COJISTHOM KHUCJIOTHI, aKTUBUPYIOTCS MPOLIECCHl THUEHUS
O0enKOB. Axnopeudpusi (MOJIHOE OTCYTCTBHE COJITHOM KHCJIOTHI M 3HAYUTEIHLHOE
CHUKEHUE OOIei KHUCIOTHOCTH) OTMEUAeTCs TMpuU aTpoUUEeCKOM TacTPUTE,
MEePHUITMO3HON aHEeMHH, KaplUUHOME JKenmynaka. Axuaus (OTCYyTCTBHE COJISTHOM
KHUCJIOTHI U TIETICHA) CBsI3aHa CO 3JI0KAYECTBEHHBIMU HOBOOOPA30BAHUSIMHU KETYJIKa,
MIEPHULIMO3HON aHEMUEH.

[ToaTOMYy B MEUUMHCKOW MPAKTHKE C JIEUEOHOM LENbI0 UCOIB3YIOT CPEICTBA,
BIIMSIIONIME Ha CEKpeTopHylo GYHKIUIO Keayaka. Hampumep, Kk cpeactBam
3aMECTUTENIbHOW Tepanuu, CTUMYJIUPYIOINIUM CEKPELHI0 IKETyJI0YHOTO COKa,
OTHOCATCA: MEHTAaraCTpuH (CMHTETHMYECKHUN (DparMeHT racTpHuHA); >KeJIyJAOYHBIM COK
HaTypalbHBIM  (CONEPXKUT BCce  (EPMEHTHI  KEITYJOYHOTO  COKa); TEMCHH
(mpoteonutuyeckuii  (GEPMEHT), TPUMEHIEMBI B COYETAaHUM C Ppa3BEACHHOU
XJIOPUCTO-BOJOPOJHON KHUCIOTOM; KHUCJIOTAa XJIOPUCTO-BOAOpPOJHAsA (pa3BelcHHAs);
anuauH-TIeTicuH (OeTarua, arumnencos, merncaMmut); nerncuaui (IPOayKT THIAPOIU3a
CIIM3UCTOM O0OJIOUKH KeTyJaKa ¢ (pepMEeHTaMH >KeTyI0YHOTO COKa, PACTBOPEHHBIMU
B XJIOPUCTO-BOJIOPOAHON KHUCJIOTE); aOOMUH (CONEPKHUT CYMMY MPOTECOTUTHUECCKUX
(bepMEeHTOB).

[Tokazanrem K MPUMEHEHUIO ATOM TPYIIBI MPenapaToB SABISIOTCS 3a00JeBaHUs
C HapylIeHUEM IepeBapUBaIOIICH CIIOCOOHOCTH M CHUIKEHHEM CeKpeluu (TUIo- U
aHaAIUIHbIE TACTPUTHI, SHTEPOKOIUTHI U JIP.).
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[Ipu racTpuTax Ha3HAYAIOT TaKke (hepPMEHTATUBHBIE MTPENapaThl, yIydIaIONINAe
IPOIIECCHI MUIEBapeHus (MTaH3UHOPM, (ecTall U ap.).

[IpenapaTbl yrHeTaronie CEKpelrio KeIyJA0YHOTO COKa M HEHUTpalM3yIoliue
MOBBIIIEHHYIO KUCIOTHOCTh. K HUM OTHOCST: MarHusi OKHUCh (OKa3bIBaeT JIETKOE
clabuTEeNBbHOE M JKEITYeroHHoe JeicTBue); docdanrorens (COCTaB: Tellb aFOMUHUS
docdara, renp menTUHA W arap-arapa); ajibmareib-A (MO0 COCTaBy HANOMHMHAET
docdaniorenb, HO  JIOMOJHUTEIBHO  COJAEPKUT  AHECTE3MH  JJIi  MECTHO-
aHecTe3upyromiero 3dQekra); rexycui-iaK; HEO-MHTECTOMAH, TacTall; KaJlbMarwH,
Cykpasib(aT; MU30IMPOCTON; AaJapTuH (Mpenapar MEeNTHIHONW CTPYKTYPhI, CHIKAET
KHCJIOTHOCTh JKEIIYJIOYHOTO COKa, CIOCOOCTBYET 3aKUBJICHHUIO $SI3B KEIyIKa H
JBEHAIIATUNIEPCTHON KHIIKK); Jonepamuj] (MMOJIMyM); oOMemnpas3osl (yrHeTaeT
MIPOTYKITAIO COJISTHOM KUCIIOTHI B )KEIIYAKE) U JIp.

JlaGopaTopnasi padora 2
Oo0Hapy:xeHHe MOJIOYHOH KMCJIOTHI B KeJIYyI0YHOM
coke (peaxkuus Y pdeabMaHa)
lpuHyun
Momnounas kuciora npespamaet genossr xenesza (III) ¢uoneroBoro npera B
MaJIOAUCCOLMUPYIOLIYIO COJIb JIAKTATA JKEJIe3a KENTO-3€JIEHOr0 IIBETA.
Peakmusbi
1) 1 % pactBop (denoina, 2) 1 % pacrBop FeCls, 3) 40 % MosouHas KKCIIOTA.
Mamepuan uccrnedosaHusi
HopmanbHbli 1 MaTOJIOTUYECKUAM KETYTOUYHBINA COK.
[MposedeHue aHanu3sa
I'oroBar pactBop ¢denonsTa xenesa (I11), cmemmsas 2,0 Ma pacTBopa eHoa ¢
3 xarmsimu pactBopa FeClg,
PaznuBaroT cMech B 3 mpoOUpKH:
- B IEPBYIO — MO KAILIIM BHOCSIT PACTBOP MOJIOYHOM KHUCIIOTHI,
- BO BTOPYIO — HOPMAJIbHBIN KEIYJOYHBIN COK,
- B TPETHIO — MATOJIOTUYECKU M KEITYJOUHBIN COK.
[Ipy HamU4MK MOJIOYHOW KHUCIOTHI (PUOJETOBAasi OKpacka 3aMEHSIETCS KEJITO-
3€JIEHOM, MPU €€ OTCYTCTBUHU KUIKOCTH 0O0ECIBEUNBACTCS.
OgbopmrneHue pabomel
OTMeUarT NPUHIMI METOJa, PETUCTPUPYIOT PEe3yJIbTaThl aHAIW3a U JICJIAIOT
BBIBO/I.

Oo0pa3sen xKeJyI04YHOT0 COKa Oxkpacka BoiBoj
1
2
[pakmuyeckoe 3HavyeHue
[TosiBneHne B JKEMyAKe TMPOMYKTOB OpOKEHUS — MOJIOYHOM, MACISHOM,

YKCYCHOM KHMCJIOT — CBUJIETEJILCTBYET O MOSABIEHUU MUKPOOPTaHU3MOB B KEIYAKE U
pa3BUTUU TIpolieccoB OpoxkeHus. OaHON U3 MPUUYKH TOSBICHUS] MUKPOOPTaHU3MOB B
KEJTyJIKe SBJISETCS CHUKEHHE OAKTEPULIMIHOU aKTUBHOCTH COJISTHOM KHUCIOTHI JIMOO
pa3BUTHE NATOTeHHOW MuKpoduopsl B KumieyHuke. [losTomMy BaxkHOEe MecToO
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3aHUMAIOT CPEJICTBA, HOPMATHU3YIONIME KUIEYHYIO MHUKPO(IOPY, K HAM OTHOCST:
oudunymobakTepu, Oudukoy, ractpodapMm, OaKTHCYyOTWI, JakToOakTepuH. Mx
NPUMEHSIOT TPU KHIIEYHOM JTUCOAKTEpHO3e, KHIIECYHBIX HHQEKIUAK, KOIUTAX H
DHTEPOKOJIUTAX.

JlaGoparopHnas padora 3
Oo0HapykeHHue KPOBSIHbIX IMTMEHTOB
B 7KeJIY/I0YHOM COKe

A. PEAKIIUA HA KPOBb C FEH3UJIUHOM
lNpuryun
Peakmuss ocHOBaHa Ha OKHCJICHHMM OCH3WIWHA aTOMApPHBIM KHCIOPOIOM,
oOpazyronuMcsi  TpU  pa3ioKEHUM TEepOKCHAA BOJOpOJa TMOJ  JACHCTBUEM
reMorjo0rHa KpOBHU.
PeakTtussl
1) 1 % nepekuch Bomopona, 2) 0,2 % cnupToBOi pacTBOp OCH3UIUHA.
Mamepuan uccriedogaHusi
HopmanbHbIi 1 MaTOJIOTUYECKUAN KETYTOUYHBIA COK.
[lposedeHue aHarnu3a
K 20 karuisim HOpMaIbHOTO U MAaTOJIOTHYECKOTO KETYJOUHOTO COKa JOOABIISIOT
no 5 kamenb pactBopa OeHsuaumHa U mo 5 kamenb HoO». Ilpu Hamumuum KpoBu B
KEJTYJIOYHOM COKE MPHU CTOSHUM HAOJIIOAAETCs CUHEE OKpalllMBaHUE.

b. OFHAPY)XEHHE KPOBH C [IOMOIb IO
JAUATHOCTHYECKHUX MTOJIOCOK « ' EMO®AH»
lNpunHyun
30Ha WHAWKAIMUA JHATHOCTHYECKUX TMOJocoK  «l'emodan»  comepKut
CTAOMJIM3UPOBAHHYIO OPraHUYECKYI0 THUIPOIEPEKUCh, KUCIOTHBIA Oydep u
xpoMoreH. ['emMornobun obamgaer hepMeHTAaTUBHOMN MEPOKCUAA3HON aKTUBHOCTHIO U
MOATOMY KaTaJIM3UPYyeT OKHUCICHHE XPOMOTeHa THUAPONEPEKUChI0 ¢ 00pa3oBaHUEM
MPOJIYKTOB CHUHETO0 IBeTa. B mpHCYTCTBHM CBOOOJHOTO TEeMOTJIO0MHA 30HA
WMHJIMKAllMA OKPAlIMBAECTCS B CHHUN ILIBET PABHOMEPHO, MHTAKTHBIE 3PUTPOIUTHI
oOpa3zyroT Ha 6esioM (hoHE SIPKHUE CUHUE TOYKH.
Mamepuan uccrnedosaHusi
HopwmasbHb1i 1 IaTOJIOrMYECKUH KETYIOUYHBIN COK.
[posedeHue aHanusa
B kaxnapiii  oOpazerr HCCIeIyeMOro J>KENyJAOYHOIO0 COKa IOTpyXkaroT
WMHJIUKAIMOHHYIO 30HY JHArHOCTHYECKOMN MOJIOCKH, OBICTPO BRIHUMAIOT U 4yepe3 30 ¢
CPaBHUBAIOT C LIBETHOW IIKAJIOW Ha 3THUKETKe. [lo mkane cpaBHEHHs ONpPEnEIsIOT
KOHIICHTPAI[UU TeMOTJIOONHA U SPUTPOIIUTOB.
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O0o3HaueHNs HA Konunenrpauus KosaunvectBo
IIKaJie CPAaBHEHUSA reMorJjioonHa, r/i puTpOUTOB, X108/
1 15-45 5-15
2 45-150 15-50
3 150-240 50-80
4 > 300 > 100

OgbopmrneHue pabomel
OTMeyaroT NpUHLHKI METOJIOB, PETUCTPUPYIOT PE3YNIbTAThl AHAIN3A U JIETAIOT
BBIBOJ O HAJIMYWH KPOBHU.
lMpakmuyeckoe 3Ha4yeHue
KpOBB (KpOB?IHBIe HI/IFMGHTBI) MOXKCT 110I1a/1aTb B COK IIPHN U3BA3BJICHHUU CTCHOK
JKCIIyAKa. JKemuable MUTMEHTEI 3a6pacmBa10Tcs1 B JKCIIYJOK U3 I[BeHaI[HaTHHepCTHOﬁ
KHUIIKH BCJICACTBHUC aHTUIICPUCTAJIBTUKH.

JlaGopaTopHnasi padora 4
be330H10BbI MeTO/1 Onpe/ieieHNsl KUCJIOTHOCTH
JKeJIyJJOYHOT'0 COKA (AUMI0TeCT)
lpuHyun
BBeneHHsblil B KeIyAoOK per oS KpacuTenb (2,4-muaMuHO-4-3TOKCHA300€H300)
OCBOOOKIAETCS M3 Jpake IO JeWCTBHEM CBOOOHON cojsHOW kucioTel (pH<3,0).
Yepes 1,5 yaca kpacurtens nosiBiserca B Mode. [Ipu MOJKUCIEHUH MOYU KUCJIOTOM
(25 % pactBop HCI) oOpasyeTcst colsIHO-KHCIasi COJIb KpacUTellss KPacHOro I[BETa.

ComocTaBieHre OKpacKM € TPWIOKEHHOM MIKAIOM CIYKUT TOKazaresieM
KHCJIOTHOCTH KETYJIOYHOTO COKa.
Peakmusbi

1) 25% consHas KuchoTa, 2) Jgpake Kpacutens —2,4-nuaMuHO-4-

ATOKCHAa300eH30:1a, 3) TabneTku KopenHOeH30aTa HaTpusl.
Mamepuan uccrnedosaHusi

«KoHnTposbHas» mopuusi MOYM M coOpaHHas 4depe3 1,5 waca mocie mpuema

KpacuTesl.
lposedeHue aHanu3a

[ToaroroBka marueHTa: MOCJ€ roj0/IaHusl B TEUCHUE 8§ YacOB U OMOPOKHEHUS
MOYEBOTO MY3bIPsl MAIMEHT NpuHUMaeT kodennOeH3zoat Hatpus (B 100 mu Bomabl),
CTUMYJIUPYIOIIUHN KETYIOUYHYIO CEKPELUIO U TNYPE3.

Yepes 1 yac coOMparOT «KOHTPOJIBHYIO» Mody. [lamueHT, HE pa3keBbIBasd,
MPOTJIAaThIBACT Ipake Kpacutens u yepe3 1,5 yaca coOupaer mouy.

AHanu3 MpoBOASIT OJHOBPEMEHHO C O0EMMH MOPIUSAMU MOYH: JOBOIST BOAOU
10 200 mu1, otOuparot 1o 5 mut pazdaBiieHHON Mouun, 100aBiIOT 10 5 M 25 % HCl u
CPaBHUBAIOT CO MIKAJIOH.

Meron ynoOeH, HaJeXeH, IaAuT OOJIBHOTO, PEKOMEHAYeTCs TMpH
MIPOTUBOINOKA3aHUIX K (HPAKIIMOHHOMY 30HJIUPOBAHUIO (TUIEPTOHUYECKAsT OOJIC3Hb,
HEBPOMATHH).

OgpopmneHue pabomei

OTMeyaroT MpUHIUI METO/IA.
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TEMA 10.2. OCHOBHBIE IIYTHU BHYTPUKJIETOYHOI'O
METABOJIU3MA AMUHOKHUCJIOT

AKmyarnbHocmb
OOmeH OeNKOB BBITIONHAET Pl YHUKATIBHBIX (DYHKIIMI, CBOMCTBEHHBIX KUBOU
MaTepUH, TOJJEPKUBasi B 3HAYUTEIBHOW MEpe JMHAMHUYHOE COCTOSHUE MEXIY
OpraHu3MOM U BHEIIHe#Wl cpenoil. EkecyTouHo B opranusmMe pacnagaercs 10
amMuHOKUCHOT mouTH 400 T OEJIKOB U CTONBKO ke cuHTe3upyercsa. Caoiiie 20 BUAOB
MPUPOJHBIX AMHHOKHCIOT, YacTh U3 KOTOPBIX SIBJISIIOTCS HE3aMEHUMBIMU,
BKJTFOYAIOTCS B Pa3IMYHBIC PEAKIMU, UMCEIOIIHE oOmue W crernuduyueckue MyTH
MpPEBpaIICHNs, YTO OOBICHICT pasHOOOpaswe W Pa3BETBICHHOCTh META00IM3Ma
aMUHOKHUCIOT. M3  aMHUHOKHUCIOT  CHHTE3UpyeTcs  OOJBIIOE  KOJHYECTBO
OMOJIOTHYECKHU aKTUBHBIX MOJIEKYJ. B MeauinHe onmucanbl MHOTOYUCIICHHBIE Clydan
HapylIeHUsT  Pa3IMYHBIX  ATAllOB  OOMEHHBIX  pEaKIUi  aMHUHOKHCIIOTHOTO
MeTaboIu3Ma.
Llenb
Hayuaurtbcs onpeensth akTHBHOCTh aMUHOTpaHC(eEpa3 B CHIBOPOTKE KPOBH.

TEOPETUYECKAA HYACTb

OcHOBHBIE TMMyTH Kara0ojiu3Ma AaMHUHOKHCIOT B KIETKaX OpraHu3Ma.
TpancaMUHHpOBaHUE, CTPOCHUE TPAHCAMHUHA3 U MEXAHM3M WX JEWUCTBUSl — «IIUHI-
MOHI». YacTHblE NOpPUMEpPhl TPAaHCAMUHUPOBAHUS NPU Yy4YacTUU QJIAHUH- U
acnaptaramuHotpancdepas (AMAT u AcAT), cTpoeHue, KIMHUYECKOE 3HAYCHHE
OTIPENICNICHUs] WX aKTUBHOCTU B CBIBOPOTKE KpoBH. I[IpsmMoe okucCIUTENbHOE
JIe3aMUHUPOBAHUE [IyTaMUHOBOM KHCJIOTHI, CTpPOCHHE u pOJIb
rIyTaMmataeruiporesassl.  HempsiMmoe — Ae3aMuHUpOBaHUE, TMOCIEI0BATEIHLHOCTh
peakiuii, QepmeHTh, Ouojoruueckoe 3Hauenue. Cnemudpuueckue  MyTH
JI€3aMUHUPOBAHMS: CEpUHA, TPEOHWHA, TUCTUAMHA. BKiroyeHue 0€3a30TUCTHIX
OCTaTKOB aMHHOKHCJIOT B SHEpPreTHuYeckuil oOMeH. [ JIMKOreHHbIe M KETOTCHHBIC
AMUHOKUCITOTHL.  JlekapOOKCHIMpOBaHUE aMHHOKHUCIIOT, CTpPOCHHE (PEPMEHTOB.
OO0pazoBaHue OMOTEHHBIX aMUHOB (XMMHU3M): cepoToHnHa, ructamuna, ' AMK. Poib
OMOTEHHBIX AaMUHOB Y UX MHAKTUBAIIMSL.

Bonpockl 0risi caMOKOHMpPOIis

1. Ha3Barb OCHOBHBIE IyTH MOMOJHEHUS aMUHOKHUCIOTHOTO (DOH/Ia B KIJIETKaX.

2. CucreMbl TpaHCIIOPTa AMUHOKHUCIIOT Yepe3 KIECTOYHbIE MEMOpaHHBI.

3. OcHOBHBIE ITyTH KaTa0OJIM3Ma aMUHOKHUCIIOT B KJIETKE.

4. Kakoil mpouecc Ha3bBaeTcs TpaHcamuHHpoBaHueM? CTpoeHHe aMHUHO-
TpaHcdepas, MEXaHU3M UX JICUCTBUS.

5. Knunuko-gumarHoctuueckoe 3HaueHue omnpenenenus AJIAT u ACAT B

CBIBOPOTKE KPOBH.

6. Kakoii nponecc Ha3bIBaeTCs Ae3aMUHHpPOBaHHEM aMuHOKUCI0T? HazBarh ero
BU/IbI M 3HAYECHUE JJIS KIETKH.

7.  OKuCIUTENbHOE JAE€3aMUHHUPOBAHUE TJIYyTAMHUHOBOW KHCJOTHI, 3HAYEHUE U
CTpoeHHe (pepMeHTa IITyTaMaTAeruApOreHas3bl.
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Henpsimoe ne3aMuHpOBaHNE aMUHOKUCIIOT, €r0 3HaU€HHE B MeTaboIHM3MeE.
[Tytu nucnonb3oBaHus 6€3a30TUCTHIX OCTATKOB aMUHOKHCIIOT B SHEPTETHUECKOM
oOMeHe KJIETKH, IPUBECTH MPUMEPBHI, YKa3aTh SHEPreTUUECKHUM BBIXO/.

10. Kakue aMMHOKHCIOTBI Ha3bIBaIOT INIMKOT€HHBIMU U KETOT€HHBIMU?

11. Kakoli mpouecc Ha3blBalOT A€KapOOKCHUIMPOBAaHMEM aMUHOKUCIOT? CTpoeHue
(epMEHTOB, NPUBECTU MPUMEPHI PEAKIMM, Ha3BaTh OMOJIOIMYECKOE 3HAYCHHE
IPOAYKTOB.

12. WnaktuBammsi  OWMOTEHHBIX  aMWHOB, 3HAYEHHWE  TIpolecca,  yKa3arthb
aMUHOOKCHIa3bl U uX cTpoeHue. Ha3zpate ¢apmakonpenapatbl — HHTUOUTOPHI
aMUHOOKCHIa3, UX IPUMEHEHUE.

13. OOpa3oBanue W pPOJb THUCTAMHHA B Pa3BUTHH AUIEPTUYECKUX PEAKIUH U
BOCHJICHUS, IPUBECTU IPUMEPHI aHTUTUCTAMUHHBIX MPENapaToB.

14. HasBatpk npumMepsl aHa0OJINYECKHUX TPOLIECCOB B META00IN3ME AMUHOKHUCIIOT.

© ©

[MPAKTUYHECKAA HYACTb
JlaGoparopHas pabora
OmnpenesieHue aKTUBHOCTH aMUHOTpPaHcdepa3
CHIBOPOTKH KPOBH
TpancamuHupoBaHHEe — OOpPATUMBI NEPEHOC OL-AMHUHOTPYIIBI AMUHOKHUCIIOTBI
Ha KETOKUCJIOTYy 0e3 TMpOMEXKYTOYHOro OTIIeIsieHus ammuaka. [lpormecc
Katanu3upyercss (pepMeHTamMu amuHOTpaHc(epazamu, KOHEPMEHTOM KOTOPBIX
ciykuT nupunokcambdocdar. IIpoliecc akTUBHO MPOTEKAET B MEUEHU, CEPJICUHON U
CKEJIETHOM MBIIIIAX, MMOYKaX. B CHIBOPOTKE KPOBH aKTMBHOCTh aMHUHOTpaHc(hepas
OYEHb HU3Ka U PE3KO BO3PACTAET IPHU HAPYIICHHUH LIEJIOCTHOCTH MEMOpaH TKaHEW U
OpraHoB.
Mamepuan uccrnedosaHusi
CBIBOPOTKA KPOBH
lNpuHyun
B pesynberare nepeamMuHUpOBaHMS, MPOUCXOAsAIIero noa aercteueM AcAT u
AnAT, oOpasyroTcs okcaoaneraT u nupyBar. OkcanmoaneraTr, MOABEPrasch
JeKapOOKCUIIMPOBAHHUIO, TIpeBpalaercs B nupysar. [Ipu mobasnenun kucioro 2,4-
TUHUTPODEHWITHAPA3UHA YH3IUMATUYECKUN MPOIIECC OCTAHABIMBACTCS U TOJIY4aeTCsI
TUIPA30H IHUPOBUHOTPAAHOM KUCIOTHL. IlocienHud B IIEJIOYHOM Cpene  Jaer
OKpalllMBaHWE, HWHTEHCHUBHOCTh  KOTOPOrO  MPOIMOPIMOHAIbHA  KOJIHMYECTBY
o0pa3oBaBIIIeHCs MUPOBUHOTPATHON KUCIOTHI.
Peakmussbl
1) 0,1 M docdarusiii 0ydep, pH 7,4, 2) 0,04 % pacTtBOp OPOMTHMOJIOBOTO
cuHero, 3) pactBop cyOctpatra ACAT: cMeCh 0-KETOIUIyTapoOBOM KHCJIOTHI U
acraparuHOBOM KHUCIOTHI, 4) pacTBop cyOctpara ANAT: cMech 0-KETOIIyTapoBOM
KHUCJIOTHI ¥ allaHuHa, 5) pactBop 2,4-guHutpodenunruapazuda 8 1 M HCI, 6) 0,4 M
pactBop NaOH, 7) 0,1 MKM 3TanoHHBIN pacTBOP NUPOBUHOIPATHON KUCIOTHI.
ObopydosaHue
Mukpokonopumerp MKM®-02M.
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lposedeHue aHarnu3a

1-s1 mpoba, 2-s1 mpooa, 3-11 mpooa,
CTAaHIApPTHAa, ONBITHAA [JIAA ONbITHAA JIA
MJI AJAT, ma AcAT, ma

CyOcTtpaTHblit

pactBop ATAT 0,25 0,25 j

CyOcTtpaTHbIit

pacTBOp AcAT - B 0,25

OTaJIOHHBIN 0,05 B

pacTBop

ChIBOpOTKA — 0,05 0,05
NukyOupyrot 60 MuH Ha BoastHOM OaHe nipu 37 °C

2,4-JIHOT 0,25 | 0,25 | 0,25
NukyOHpyIOT Ipu KOMHATHOM TeMIIepaType B TEUCHHUE
20 muH

NaOH 2,5 | 2,5 | 2,5
NHKyOupyIOT IpU KOMHATHOM TEMIIEpaType B TEUCHHE
10 Mun. KonopuMeTpupyroT ONbITHYIO TPOOY NPOTUB
KOHTPOJIs TIpH 3e5ieHoM cBeTohunbTpe (500—-560 um)

Pacuem

E
[AkTMBHOCTL ANAT, Mmonb/n-qac]:% xC_.

CT

E
[AkTMBHOCTL ACAT, MMosb/n-yac)= E°H3

x C rge
o1’ a
CT
Ect, Eon2, Eon3 — COOTBETCTBEHHO ONTHYECKAs TNIOTHOCTh CTAHAAPTHOW U OMBITHBIX

po6 st AnAT u AcAT, Cer — KOHIIGHTpAIMS CTAaHIAPTHOTO pacTBOpa.
HopmaribHble 8enu4uHbI
CeiBopoTka AnAT 0,1-0,68 Mmob/m-yac
AcAT 0,1-0,45 mMoJb/n-9yac
Koadpdumment ne Putnuca (AcAT / AnAT) 1,33+0,40
OgpopmneHue pabomel
OTMeUaT NPUHIMI METOJa, PETUCTPUPYIOT PEe3ybTaThl aHAIU3a U JICJIAIOT
BBIBOJI.
KnuHuko-OuazHocmuyeckoe 3HadyeHue
Onpenenenne aktuBHOCTH ACAT m ANAT M MX OTHOIIEHHS HCHOJB3YETCSA B
KJIMHAYECKOW TpPaKTUKE [JI1 BBIABICHUS IMATOJOTHUYECKUX ITPOIIECCOB Pa3IMYHBIX
opranoB. B Mmokapne Oonee Bbicokas akTHBHOCTH ACAT, yem AnAT, B medeHu
oOpatHoe cooTHomieHue. [lpu wHbapKTe MHOKapja 3HAYUTEIHLHO YBEIMYHBACTCS
akTUBHOCTb ACAT B CBHIBOPOTKE KpPOBH C OJHOBPEMEHHBIM TOBBIIICHHUEM
koapurmenta AcAT/AnAT. Tlpu nopaxeHuu mneyeHu (LUPPO3, CHIBOPOTOUHBIN
renatut) Oojiee BBIPAKEHO TOBBIMIAETCS akKTUBHOCTL ANAT, cHmxkaetcs
AcAT/AnAT.
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TEMA 10.3. OBE3BPE:XKUBAHUE AMMUHAKA B OPTTAHU3ME

AKkmyarnbHocmb
AMMHaK SBIIS€TCS BBICOKOTOKCHYHBIM BemiecTBoM. [lpu  kartaGonuzme
aMuHOKHUCIOT (70 T B CYTKH), OKUCIIEHUH OMOTE€HHBIX aMHUHOB 00pa3yeTcs OO0JbIIoe
KOJIMYECTBO aMMHaKa, HO YpPOBEHb €ro B KpOBH He TmpeBbimaeT 40 MKMOJIB/I
(3 MMOJIB/TT 11 KPOJIUKOB — JIeTajbHas J103a). AMMHAK CBSI3bIBACTCS B TKAHIX C
00pa30BaHUEM HETOKCUYHBIX COCIMHEHUM, BBIJICISEMBIX C MOYOM, — MOYEBHUHA, COJIH
aMMOHUS, KpeaTuHUH. TpaHcnopTHOH cBs3aHHON Gopmoii NHs ciyxut rimyramus. B
KIIMHUYECKOU MPAKTHUKE YacTO BBISBIISIIOTCS HAPYIICHUS MPOILECCOB HEUTpalU3aluu
aMMHaKa.
Lenb
OcBOeHME METO/IOB OMPE/EIICHUs KOJIMYECTBA MOUYEBHHEI B CHIBOPOTKE KPOBU U
MoOue, KpeaTUHUHA B MOYE.

TEOPETUYHECKAA YHACTh

Hctounukn amMmpaka B KjIeTKax. MexaHu3Mbl TOKCHUECKOTO JCHCTBUS
ammuaka. Cozmeprkanue v (popMbl TPAHCTIOPTA aMMHAaKa B KpoBU. TpaHCIIOPT a30Ta U3
MBIIII, CXeMa TJII0K030-alaHuHOBOrO 1ukia. [Iytu cBs3piBaHust (00€3BpEKUBAHMS)
aMMHaka. XMMHU3M CHHTE3a aMHUOB, 3HAUEHUE U JIOKanu3alus mnpoiecca. Poib
rIyTaMrHa B OOE3BPEKMBAHUM M TPAHCIOPTE aMMuaka. XUMHU3M OHUOCHUHTE3a
MOYEBHUHBI (OPHUTUHOBOTO 1KKIa). CBS3b OPHUTHHOBOIO IUKJIA C MPEBpAIICHUSIMU
(hyMapoBOil M aclapariHOBOM KHCIIOT: MPOMCXOXKJICHHUE aTOMOB a30Ta MOYCBHUHBI.
Hapyiienusi cuaTe3a U BbIBEICHUS MOYEBUHBI. | UniepaMMoHUeMUr. AMMOHHMOTEHE3
(oOpa3oBaHre W BBIBEJICHHE COJICH aMMOHUS), JOKaJIM3alUsd W POJb. XUMHU3M
CHHTE3a KpeaTwHa, KpeatumHpocdara, KpeaTHHHWHA W WX pOJb B OpraHU3ME.
HopmanbHbie BeMUuHBI cofepskaHust (popM CBS3BIBAaHUS aMMHaKa B KPOBH M MOYE,
JMAarHOCTUYECKOE 3HAUCHUE UX OIPE/ICTICHMUSI.

Boripochkl 0risi caMOKOHMPOIisi

1. HasBarb 0CHOBHBIE META0OIMUYECKHE MYyTH 0OPA30BAHMS AMMHAKA.
2. XapakTepHuCcTHKa MEXaHM3Ma TOKCHYECKOTO JIEHCTBUS aMMHaKa.
3. IlpwuuHBI pa3BUTHS TUTIEPAMMOHHEMHH, HOpMa COJICPKAHUS W TPAHCIIOPTHBIC

dbopmMbI aMMHaKka B KPOBH.
4. HaszBath MeTa0OIMYECKHE NYTH CBS3bIBAHUS aMMHaKa, MX JIOKAJIM3AlUIO B
OpraHu3Me.
CuHTE3 aMHUIOB, €T0 JIOKAJIU3aIKs, TPAaHCIIOPTHOM (JOpMBI aMMHaKa.
OpHUTHHOBBIM  ITUKJI ~ MOYECBMHOOOpA3OBaHUS, €ro  JIOKalu3alus M
OMOJIOrMYeCKO€E 3HAUCHME.
ITporecc 0Opa3zoBaHms KpeaTHHA M KPEaTHHHUHA, €70 3HAYCHUE U JIOKAIU3aITHs.
Kakoit mporiecc Ha3pIBa€TCsl BOCCTAaHOBUTEILHBIM aMUHUPOBaHUEM?
Kakoit mporiecc Ha3piBaeTcsi aMmoHuoreHe3om? HaszpaTh ero Jiokamauzaluio,
yKa3aTh CXEMY Ipoliecca.
10. KnuHHMKO-AMAarHOCTHYECKOE 3HAYEHUE OMPEICJICHUS MOUYEBUHBI, KpeaTUHHUHA B

CBIBOPOTKE KPOBHU M MOYE.

o U

© N
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[MPAKTUYHECKAA HYACTb
JlaGopaTopHnas padora 1
KosnnuecTBeHHOE onpe/iesieHUs COIeP:KAHUA MOYEBUHBI
B CHIBOPOTKE KPOBHU U MOYe
lNpuryun
MoueBrHa 1O NEWCTBHEM ypeasbl pa3jaracTcs Ha YIJIEKMCIBIA ra3 U aMMHak,
KOTOPBI B PEAKIUAX C CAIUIMAIATOM W THUIOXJOPUIOM HATPHsl B TPHUCYTCTBHUH
HATpUs HUTPOIIpyccHUaa oOpa3yeT OKpAalleHHbI B 3€JCHBIA LBET MPOIYKT.
NHTEeHCUBHOCTD OKPACKH MPOTIOPIIMOHATBHA COAEP>KaHUIO MOUYEBUHBI.
Peakmusebli
1) paGoumii peareHt 1: pacTBOp ypeaswsl B (ocharHom Oydepe; 2) paboumii
peareHT 2: pacTBOp HATpHs CaWIMIaTa W HATPUS HUTporpyccuaa; 3) pabouuii
pearent 3: pactBop NaCl u NaOH; 4) kanuOpatop — CTaHIApTHBIA PaCTBOP
MOYEBUHBI (5 MMOJIB/M).
Mamepuan uccrnedosaHusi
CBIBOpOTKA KPOBH.
ObopydosaHue
Mukpoxkonopumerp MKM®-02M.
[lbosedeHue aHaru3a

OmneiTHAs Tpo6a, Ml CrannapTtHas npoba, Ml
Pabouwii pearenr 1 0,5 0,5
CBIBOPOTKA KPOBU 0,01 —
CranmapTHbIi — 0,01
pPacTBOP MOYEBUHBI

[TpoOkI mepemeniate, BblepkKaTh B TeueHue 5 MuH mpu 37 ° C u 106aBUTH

Pabouuii pearent 2 2,0 2,0

PaGouwnii pearenr 3 2,0 2,0

[Tocne noGaBieHuss paboyero peareHta 3 mpoObl MepeMeniaTb U BBIAEPKATh B
teyeHue 5 muH npu 37 °C.M3MepuTh ONTUYECKYIO IJIOTHOCTH omnbITHOW (Eom) u
cranaaptHoi (Ect) mpoO mnporuB Boasl Ha ®OKe mnpu anuHe BoaHbel 640
(610-670) um.

Pacyem

E
[MoyeBuHa CbIBOPOTKN, MMOb/1] = Eon xC _,rme

CT
CT
Eon— onrrueckas IioTHOCTH MpoObI, Ect — onTHdeckas II0THOCTh CTaH apTa,
Ccr — KOHIIGHTpAIUs CTaHAApTHOTO PaCTBOPAa MOYECBUHBI 5 MMOJIB/JT
HopmarbHble 8enu4uUHbI
ChIBOPOTKA KPOBHU
Hetn 1,8-6,4 mmoIn/I1
B3pocbie 2,5-8,3 MMoIIb/ 1T

120

https://www.twirpx.org & http://chemistry-chemists.com




KnuHuko-duaeHocmuy4eckoe 3Ha4yeHue

YpOBEHb MOYEBHMHBI B CBIBOPOTKE KPOBM M MOYE 3aBUCUT OT CKOPOCTH €€
CHUHTE3a B INI€YEHM U BBIICIICHUS 4Yepe3 MOYKH, OT BEJIUYMHBI U HAIpPaBICHHOCTH
0eJIKOBOro oOMeHa.

VYPOBEHb MOUYEBUHBI B CbIGOPOMKE KpOGU 3aBUCUT OT CKOPOCTU €€ CHUHTE3a B
[ICYECHU U BBIJCIICHUS Yepe3 MOYKH, a TAaKXKE OT BEJIMYMHBI OEJIKOBOTO KaTabosu3ma.
Ilosviuenue ypoBHST MOYEBHMHBI MOKET HAONIONATbCA NMpU 3a00JIEBAHUAX IOYEK:
HApYIICHUH BBIACTUTENBHON (YHKIMH, MOYeUHON nepdy3un (3acToiHas cepaeuHas
HEJOCTATOYHOCTh), HKCTOIICHUM 3allacoB BOJBI B OpraHusMe (pBOTa, IIOHOC),
MOBBIIICHHOM KaTabonm3Mme Oenka, MpH JAMETEe C BBICOKUM COJEp)KaHHEM Oelka.
CHuorcenue 0TMEUACTCS TIPU JUETE C HU3KUM COZIepKaHHeM OelKa, MPU MOBBIIIICHHON
yTWIM3auuu Oellka B TKaHAX (IIO3OHUE CPOKH OEpEMEHHOCTH), TSIKEIbIX
3a001€BaHUSAX TI€YEHH, COIMPOBOXKJIAIOIIMXCSA HApPYIICHUEM CHHTE3a MOYEBUHBI
(mapeHxuMaTo3Hasi XKeJITyxa, FTeNaTUThl, IUPPO3 IIEYECHH).

OnpeneneHre MOYEBUHBI 8 MOUe TIO3BOJISIET CIEIUTD 3a COCTOSTHUEM ITPOLIECCOB
aHabonmu3ma u Karabonu3ma O€IKOB B opraHusme. [logvluienue KOHLIEHTPALUU
MOYEBHUHBI B MOY€ HaOIIOaeTcs MpU OTPULIATEIBHOM Aa30TUCTOM OajlaHCe, IpU
M30BITOYHOM  OEIKOBOM  IUTAaHUM, B  IOCIEONEPALMOHHBIM  MEepuoi, Mpu
runepyHKIUU IUTOBUIHOM JKeJe3bl, TP JTUXOPAJKE, TOJIOJaHUH.

Vmenvuienue BbIIEIECHUS MOYEBHHBI CBUIECTEIBCTBYET O IOJIOKUTEIBHOM
a30TUCTOM OajlaHce U HaOJII01aeTcsl BO BpeMs OEpEMEHHOCTH, B IEPUOJ POCTA.

Oghopmnenue pabomwi

VYka3pIBalOT NPUHLIMIT METOJ1a, MPOBEACHUE aHATIN3a, HOPMaJIbHbIE BEJIUYUHBI U
pe3yNbTaThl UCCIEOBAHUS, COMOCTABISAIOT MOTYYEHHbIE 3HAUYEHUS C HOPMaJbHBIMU
BEJIMYMHAMU U JIENIAI0T BHIBOJ] O BO3MOKHOM MaTOJOTUH.

JlaGopaTopHnasi padora 2
OmnpenesieHue coaepxaHus KpeaTHHUHA B MOYe
lpuHyun
Kpeatnnun B menodHoi cpene oOpa3yeT ¢ MUKPUHOBOM KHCJIOTOM MHUKpaT
KpEaTHHWHA OpAHXXEBOI'O I[BE€TA; HMHTEHCUBHOCTb OKPACKH IPONOPLHUOHAIBHA
KOHLICHTpaLUu.
Peakmusebi
1) 10 % pactBop NaOH; 2) HaChIIICHHBII paCTBOP MUKPHHOBOW KHUCIIOTHI;
3) ctangaptHblil pactBop KpeatunuHa (0,177 MMounb/m).
Mamepuan 0ns uccrie0oeaHusi
Moua (pa3senenue 1:50).
ObopydosaHue
Mukpoxonopumerp MKM®-02M.

[lposedeHue aHaru3a

OIIBIT, ma CTAHIAPT, ma
Moua 0,5 _
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CranaapTHBINA PacTBOP
KpeaTHHHHA B 0.5
JluctuimupoBaHHas 0,5 0,5
Boxa NaOH 0,5 0,5
PactBop nukpuHOBOM 05 05
KHCJIOTHI

[lepememmBarot, yepe3 20 MUH U3MEPSIFOT

ONTUYECKYIO TNIOTHOCTh MPOOBI IPOTHB BOJIBI, TIPU

mumHe BoTHBI S500-560 HM (3eneHbIit cBeTODMIBT)
Pacuem:

E
[KpeaTuHuH, Mmonb/n] = —21 x C., x50, e
CT

Eon— OIITHYECKAas MnJIOTHOCTb Hp06I>I, ECT_ OIITHYCCKas IINIOHOCTh CTaHdapTa,
Ccr — KOHIIEHTpAIMs CTaHAAPTHOTO pacTBopa, S0 — pa3BeAeHUE MOYH.
HopmaribHble 8enu4uHbl
CBIBOPOTKA KPOBU

Hetn 27—62 MKMOJIB/II

JKeHuHbl 4488 MKMOJIB/J

My K4nHBI 44-100 MKMOIB/N
Moua 4,4-17,7 MMOJIB/CYT

OgbopmrneHue pabomel
B ortuere onuceiBaeTcs NPUHLUI METOAA, (UKCHUPYIOTCS pe3yJabTaThl U
JIeJIaeTCs BBIBOJ 10 BO3MOKHBIM 3a00J1€BaHUSIM.
KnuHuko-OuagHocmu4yeckoe 3Ha4yeHue
VBenuueHne KOHILIEHTpallMM KpeaTMHHMHAa B Moue HaONMIOAAIT y JHI C
MOBBILICHHONW (PU3MYECKON aKTMBHOCTBIO, C JIUXOPAJOYHBIMH COCTOSHUSAMH. OHO
OTMEYaeTCsl MPU BbIPAXKEHHON HEJOCTaTOUYHOCTHU (PYHKIIMM NEUYEHHU, IPU CaXapHOM U
HECaxapHOM Jua0eTe, MNpU CHHIPOME MJIUTEIBHOTO pa3lAaBIMBaHUS, OCTPBIX
nHpexuusax. CHukKeHne OOHApYKUBAETCS MPU XPOHUYECKOM He(pHUTE, MBIILICYHOU
aTtpoduu, nereHepalud U aMHJIONI03€ MOYEK, JEHKEeMHUH, MTPU TOJI0JaHUU. Y POBEHb
KpEeaTWHWHA HE SIBJSIETCS YYBCTBUTEIBHBIM IOKa3aTejaeM 3a00JIeBaHUSl TMOYEK B
paHHEU CTaIUU.

TEMA 10.4. OBMEH CJIO’KHBIX BEJIKOB — HYKJIEOITPOTEMHOB

AKkmyaribHocmeb
CylecTBYIOT JBa THUIA HYKJICOMPOTEHHOB: J1€30KCHPUOOHYKICONPOTEHHBI
(JIHIT) u pubonykneonporeuns! (PHII). JIHIT B kadecTBe mMpOCTETUYECKOM TPYTIIHI
COJEPKUT Je30kcuprbonykienHoByto kucioty (JAHK), a PHIT — puGonyknenHoByto
kuciory (PHK). Onum wurparor BaXHyl0 poOjb B XpaHEHUH U pealn3aluu
HacJeACTBEHHOM  uMH(OpManuu. beakoBble  KOMIIOHEHTBI  HYKJIEONPOTEUHOB
MOJIBEPraloTCsl MPEBPAIEHUSM, CBOWCTBEHHbIM BceM OenkaM. CTpyKTypHbIE
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KOMIIOHEHThl HYKJIEMHOBBIX KHUCJIOT — MOHOHYKJICOTHbI, MOMHMO 3TOW pOIH,
BBITIOJTHAIOT Takke Jpyrue BaxHble ¢GyHKuu: 1) muka AJ{P-ATD yuactByer B
TpaHchOpMaIlMl DHEPIUU OKHUCIICHHSI BEIIECTB B DHEPrUI0, HCIOJIb3YyeMYIO B
SHACPTOHUYECKUX MPOIECCaX OpraHu3Ma; 2) aJeHWIOBasl KUCIOTa BXOJUT B COCTaB
koepmentoB neruaporenas (HAJ[, HAAD, ®AJ]) u xodbepMeHTa allUIdpOBaAHUS
(KoA); 3) VTD, I'T® u UT® BbINONHSIOT poib KOGEPMEHTOB B pEAKIIUAX NIEpEeHOca
MoOHOcaxapuaHbIX ocTaTkoB; 4) LUT® cayxur xodepMeHTOM XOIUHTpaHChepasbl;
5) uuknndeckue HykaeoTuabl 3’5’ -UAM® u 3°5°-ul’ M@ gBisroTCS NOCPEAHUKAMU
IpyU Mepeladye TOPMOHAIBHBIX M JPYTUX CHUTHAJIOB HA BHYTPHUKIECTOYHBIC
3¢ PEeKTOpHBIE CUCTEMBI.

HyknenHoBbIe KUCIOTHI HE SBIISIOTCS HE3aMEHUMBIMU MUIICBBIME (paKTOpamu,
U TMPAKTUYECKH BCE KIJIETKH OpraHu3Mma CIIOCOOHBI K CHHTE3y HYKJICOTHIOB.
CKOpOCTBhIO CHUHTE3a MYyPUHOBBIX U NMHUPUMHUIUHOBBIX HYKJICOTHJIOB OIpEICIseTCs
CUHTE3 HYKJIEHMHOBBIX KHCJIOT. K 3a00yeBaHusIM, CBSI3aHHBIM C MATOJIOTHEH OOMEHa
HYKJICOTIPOTEMHOB, OTHOCSTCS IMojarpa, MouekameHHasi 0oje3Hb, cuHapoMm Jl€ma-
Huxena, oporamunypusi, meranobnactuyeckass anemuss u japyrue. Hykmeotuanl —
JIEKapCTBEHHBIE TIPeNnapaThl YCIEIHO MPUMEHSIOTCS B KIMHHUKE C JICUeOHOU IIeIbIO.
AHaJIOTM TypHUHOB M NUPUMHUJIMHOB, HMX HYKIEO3UAbl U HYKICOTHIBl LIUPOKO
HCIIOJB3YIOTCS B KIIMHUYECKON MEIUIIMHE U HAyYHBIX HCCIEeIOBaHUAX. VI3MEeHEHUS B
CTPYKTYp€ re€TEpOLUKINYECKOTO KOJbIA WX YTIE€BOJHOIO KOMIOHEHTA MIPUBOIAT K
00pa30BaHUIO COEIMHEHHM, TOKCHMUECKUH 3(P(PEKT KOTOphIX OOYCIIOBIEH HHIUOM-
POBaHUEM OIpPEEICHHBIX (PEPMEHTOB, YUAaCTBYIOIIUX B CHUHTE3€ HYKJICOTHUJIOB WIIU
HYKJICMHOBBIX KHUCJIOT; BKJIFOUEHHUEM CHHTETHYECKUX aHajloroB HykyieoTuaoB B PHK
nmi JIHK, rme oHm HapymaroT KOMIUIEMEHTAPHOE B3aWMOJCHCTBUE a30THCTHIX
OCHOBAaHUM WM YJUIMHEHWE MOJHUHYKICOTUAHBIX Menen. [Ipumepamu anHanoros
MyPUHOB Y MUPUMHUANHOB SBJISIOTCS HEKOTOPhIE MPOTHUBOOMYXOJIEBBIE U MPOTUBO-
BUPYCHBIC TIpenaparbl, WHTHOUPYIONIME CHUHTE3 TMYPUHOB W MUPUMUIUHOB
(6-MepkanTonypHuH, THOTYaHWH, S-GTopypauma, S-Hoxypamuia). WHruOuTOpOM
dbepMeHTa KCAaHTHHOKCHAA3bl SIBJSIETCS aUIONMYyPUHOJ — TpernapaTr, MPUMEHSIEMBIi
IIpY JICUCHUH IToAarpsl U cuHapoMma Jlema—Huxana.

Llenb
OcBoeHune MeToa KOJTMYECTBEHHOTO ONPEIEIICHNAS] MOYE€BOU KHCIIOTHI.

TEOPETUYECKAA YACTb

IInmeBple MCTOYHMKM HYKIIEONPOTEHMHOB. llepeBapnBanue HYKIEHHOBBIX
KUCJIOT MUIIM, HYKJIE€a3bl NUILIECBAPUTEIIBHOIO TpakTa U TKaHeW. XUMHU3M CHUHTE3a
IIYPUHOBBIX HYKJICOTHAOB. XHMMHU3M paclaza [ypUHOBBIX HYKICOTHUIOB W
oOpa3zoBaHHE MOYEBOU KUCIOTHI. Perymsus npouecca. MoneKkynsipHble MEXaHU3MbI
HapyleHud MeTadonM3Ma IMypPUHOBBIX HYKJIEOTHUJIOB: mozarpa, cusjapom Jlema-
Huxana. [IpumeHenue ajutonypuHoOia Ui JieueHus nogarpbl. XUMU3MBbl IIPOLIECCOB
CHHTE3a U pacmajga NUPUMHUIUMHOBBIX HYKIEOTUAOB. HapymeHnue cuHresa
IMUPUMUIAHOBBIX HYKJIEOTHAOB — oOpoTarauuaypus. buocuHTe3 ae30KcUpu-
OOHYKJIEOTH/IOB, pOJIb THOpenoKcuHa. [IpumeHeHne WHTHOMTOPOB CHHTE3a
I€30KCUPUOOHYKICOTHUIOB JIJISl JIEUCHUS 3JI0KAYECTBEHHBIX OMYXOJeil.
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Boripochkl 0risi caMOKOHMPOrisi

[lepeBaprBaHNEe HYKJIEONPOTENHOB B KETYIOYHO-KUILIEYHOM TPAKTE.

CuHTE3 NypHHOBBIX HYKJIEOTHAOB, Ha3BaThb MCTOYHUKH aTOMOB MYPHHOBOTO

LUKJIA.

3. Cunte3 AM® u 'M® u3z UMO®, npeppaiieHue Hykiaeo3uaMoHodocdaTor B
TpudochaThl, UX 3HAYCHUE JJI51 KICTKH.

4. buocuHTe3 NUPUMHIUHOBBIX HYKJI€OTU0B YM®D u [IM®, npeBpaiiieHue ux B
Tpudocdatsl.

5. Oporauuaypus, Ha3BaTb MPUYUHY HaApyLWIEHUs I[pouecca MeTadoau3ma
MUPUMUINTHOB.

6. MexaHu3m 00pa3oBaHUs JAC30KCUPUOOHYKICOTHIOB, POJh THOPEIOKCHHA U
HAJI®H.

7. Cunte3 1TM®, Ha3zBaTh (PepMEHTHI, KaTATU3UPYIOIIUE MTPOIIECC, POJIb METHIICH-
TI'®K u S-aieHO3UIMETHOHNHA.

8. Perymsamusi cuHTe3a MYPUHOBBIX M MUPUMHUIUHOBBIX HYKJICOTHIOB IO THITY
00paTHOM CBSI3H, €€ OCOOCHHOCTH.

9. HasBarb HyKJI€OTHAHBIE KODEPMEHTHI, OXapaKTEPU30BATh UX (PYHKIUU.

10. KaraGonu3M MypyUHOBBIX HYKJICOTHUIIOB, YyKa3aTh COJEpPKaHHE MOYEBOMH
KHCJIOTHI B KDOBH M MOYE.

11. MonexkynsipHble MEXaHH3Mbl Pa3BUTUS MOYEKAMEHHON OO0Je3HH, CUHApOMA
Jlema—Huxana, monmarpel. YKazaThb JUETYy IMpPU TUIEPYPUKEMHUH, TPUUUHBI
3¢ (PEKTUBHOCTHU AJUTOMYPUHOJIA MIPH JICUCHUHU TTOAATPHI.

12. Kara6onau3Mm NMUPUMHIMHOBBIX HYKJICOTHIOB, KOHEUYHBIC IMPOJIYKTHI Mpoliecca,
yKa3aTh UX YTUIH3ALHIO.

13. HaszBarp J5ekapCTBEHHBIE TpemapaThl WHTHOUTOPHl CHHTE3a IYPUHOBBIX
HYKJICOTUOB.

N

lMPAKTUHECKAA YACTb
JlabopaTopHasi padora
KosnuyecTBeHHOE onpeaeieHue MOYEBOM KHCJIOTHI
B CHIBOPOTKE KPOBH U Mo4Ye
lNpuHyun
MoueBasi KuCIOTa pamerisercs (EepMEHTOM YPHKa30d [0 aJUIaHTOMHA C
OJTHOBPEMEHHBIM 00pa30BaHUEM IIEPOKCHIA BOJOPOaA, KOTOPHIM TIPH ydYacTHH
MEePOKCUAAa3bl  B3aMMOJICHCTBYET C  JUXJIOPTUIAPOKCHOCH30JICYTbPOHATOM M
4-aMUHOAHTHITMPUHOM C OOpa30BaHWEM OKpPAIICHHBIX B PO30BO-MAJIMHOBBIN IIBET
MPOIYKTOB. VMHTEHCMBHOCTh OKpPACKH MPOMOPIIMOHAIIEHA COJECPKAHUI0 MOYEBOU
KHCJIOTBI U OTIpeIeTIsieTCsl (DOTOKOIOPUMETPUUCCKH.
Peakmueni
1) paboumit peakTuB, coAep)KalMii (EHON, YypHKasy, T[EepPOKCHIA3Y,
TUXJIOPTUAPOKCHOCH30JICYIbPOHAT U 4-aMHUHOAHTUIIUPUH B KadueBO-(hochaTHOM
Oydepe; 2) cranmapTHBIN PACTBOP MOYEBOM KUCIOTHI, 500 MKMOJIB/II.
Mamepuan uccrie0ogaHusi
ChIBOpOTKA KpOBH, MO4a (pa3BejaeHue 1:5).
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ObopydosaHue
Muxkpoxkosiopumerp MKM®-02M.
[posedeHue aHanusa

OmngIT 1, MI OngIT 2, MII Crangapt, M
ChIBOPOTKA KPOBHU 0,025 — —
Moua (pa3BeneHue — 0,025 -
1:5)
CrangapTHBIi p-p — — 0,025
MOYEBOM KHUCJIOTHI
Pabounii peakTnn 1,0 1,0 1,0
Brinepxusaror 10 munyT npu remnepatype 37 °C.
N3MepsroT onTHYECKYIO INIOTHOCTD MPOO MPOTHUB BOJIBI
npu iuHe BOJIHbBI 540 HM (3eJ1eHbIN CBETODUIIBTD)
Pacuem
[KOHUEeHTpaumst MoYeBOM KNCMOTbI CbIBOPOTKM, MMOSIb/N] = Eon x CcrT,
CT
[KOHLEHTpaUMsa MOYEBOW KUCIOTbI MOYM, MMOSTL/CYT] = M x Cer, TIE
Ecp x1000

Eon u Ecr — ontuueckas miIoTHOCTh OMBITHOM M CTaHIApTHOMU MPOO,

Ccr — KOHIIEHTpAIMs MOYEBOM KUCJIOTHI B CTAaHAAPTHOM Mpooe, 5 — pa3BecHUe
moun, 1000 — koadurmeHT nepecyera MKMOJIb B MMOJTb,

I — cyrounsrtit nuypes (1,3—1,5 n/cyT).

Hopmaanb/e 8EJIUHUHbI
CBIBOPOTKA KPOBH

Jletn 0,12-0,32 mMoOIIB/ 1T

My >KYHHBI 0,24-0,50 mMonb/1

JKeHnHb! 0,16-0,44 mMonb/1
Moua 2,36-5,90 mmonb/cyT

OgbopmrneHue pabomel
[Ipu odopmiieHnn pabOTHl 3aMUCHIBAIOT MPUHUMUIT METOJA, HCIOJIb3yeMbId
PEaKTUB U PE3YIbTAThI MPOBEACHUS aHamu3a. OTMEUarOT MPAKTUYECKYIO 3HAUMMOCTh
paboThI U 1€TAI0T BHIBOJ O HAJTMYHUH MATOJOTUU.
KnuHuko-OuagzHocmu4eckoe 3Ha4YeHue
YpoBeHb MOYEBON KHUCIOTHI B KpPOBU (MOHOHATpHEBasi COJIb B KOMIUIEKCE C
OeskoM) oIpenessieTcss MHTEHCUBHOCTbIO CHHTE3a M BBIJCJIIEHUEM U3 OpraHu3Ma.
[ToBpilieHNE coOAEpKaHUS MOYEBOM KHUCJIOTHl HAOMIOJAeTCsl MPU  YMEHBIICHUU
BbIICJICHUS] €€ TOYKaMM, H30BITOYHOM oOpa3oBaHuu (jeiiko3sl). IloBblenue
COJIepKaHUsI MOYEBOM KHUCJIOTBI B KPOBH (THUIEPYPUKEMHS) SBISAETCA TIJIABHBIM
CUMIITOMOM mogjarpsl. IIpu momarpe modeBass KUCIOTa OTKIJIAABIBAETCS B TKAaHAX,
CyCTaBHBIX CyMKAaX, XpsllaX, CYXOXWIHAX, CYTOYHOE KOJMYECTBO B MOYE
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CHIWKaeTcs. belku CBHIBOPOTKM CTaOMIM3HPYIOT ypaThl, HO INPU CHWXKCHUH pPH
MOYEBasi KUCJIOTa KPUCTAIIM3YETCS B TKAHSX.

OcCHOBHBIM (hapMaKOJIOTUYSCKUM TIPErapaToM, HCIOJIb3yeMbIM I JICUCHUS
HOJIarphl, SBJISIETCS AIONMYPUHOJ, IEHCTBHE KOTOPOI0 OCHOBAHO HA WHTMOMPOBAHUN
KCAaHTHMHOKCH1a3bl. KCaHTHHOKCHa3a YCKOPSAET OKUCIICHUE TUTIOKCAHTHHA B KCAHTHH
M KCaHTHHA B MOYCBYIO KHCIOTY. JIOHOpPOM 3JICKTPOHOB M KHCIIOPOJia B PEAKIIMU
sBisieTcst Boaa. OKHUCIEHUE TIPOUCXOANUT MTPH HETIOCPEICTBEHHOM YJaCTHH MOJTHOICH
-OKCO-CY/Ib()MTHOTO ~ KOMIUIGKCAa B  aKTUBHOM  IICHTPE  KCAHTHHOKCHJIA3bI.
AJUTONYpUHOJI, SBJIASICH CTPYKTYPHBIM aHAJOTOM THIIOKCAaHTHHA, TMpeBpaIiaeTcs Ha
MIEPBOM CTAUN OKUCIICHUS B AJUIOKCAHTHH, KOTOPBIH CBS3BIBACTCS ¢ MOJIUOICHOBBIM
KOMIUIGKCOM B aKTUBHOM IICHTPE KCAHTHHOKCHA3bl, BBI3bIBAs HWHTHOWPOBAHHE
dbepmenTa.

['umepypukeMust TakKke HAOJFONACTCS MPH BCeX 3a00JICBAHMSX, CBS3aHHBIX C
pacmazoM HYKJICOMPOTEUHOB: JICMKO3bI, JICUCHWE IMTOCTATHUKAMH, OOIy4YcHHE. Y
Takux OOJBHBIX HAOJI01aeTCsl 00pa30BaHUE MOYCBBIX KaMHEH.

['umoypukeMuss OTMeYaeTcs TMpPH aHEMHH, TPU TPHEME CaJUIIATOB,
KOPTHKOTPOITHHA.

3nmoynoTpebieHue  aKOToJIeM, OTPAaBJICHHE COJISIMHA TSDKEIBIX METalJIOB,
3a00JIeBaHUsI TIOYEK YMEHBIIAIOT IKCKPEIUI0 MOUYEBON KHUCIIOTHI (THIIOYPHKYPHS).
DKCKPEIHIO YPAaTOB TOBBIIIAIOT CATUITIIIATEI, COJIN JIUTHU.

TEMA 10.5. OBMEH CJIO’)KHBbIX BEJIKOB-TEMOIIPOTENHOB

AKkmyarnbHocmb

W3ydenne u mpakTUYeCcKoe MCCleA0BaHNe 0OMEHa TeMONPOTEUHOB MTPUBIICKACT
BHUMaHHE 10 HECKOJbKHM TPUYMHAM: BO-TIEPBBIX, BCIEACTBHE IIMPOKOTO
pa3HooOpa3usi OMOJOTUYECKH BaXKHBIX (YHKIUH TeMOTIO0MHA W IIUTOXPOMOB —
OCHOBHBIX TMPEACTABUTEICH T€MOMPOTEHHOB; BO-BTOPHIX, M3MEHEHUS CHHTE3a H
pacniafa mopGUPUHOB U, COOTBETCTBEHHO, X KOMIUIEKCOB C O€IKaMH MPUBOJIAT K
pa3BUTHIO 0OJIe3HEH KPOBHM, TNEYCHM, >KETUYHBIX MyTEH, B TOM YHUCIE KEITyX
Pa3IUYHON ATHOJOTUHU. AKTYaJbHOCTh W3YYCHHUS TE€MOMPOTEHHOB 3aKJIIOYAETCS B
PACCMOTPEHUM MEXaHM3MOB O0O0E3BPEKMBAHUSA  UYKEPOIHBIX JIEKAPCTBEHHBIX
BemecTB  (kceHoOmoTtukoB). OCHOBHOE  3HadeHHWEe B OWoTpaHChHOpMAIHH
KCEHOOMOTHKOB HUIpaeT MHUKpPOCOMalbHOE OKHCIeHue. KioueByio poib B 3TOM
MPOIIECCE BBIMOMHAET MUTOXpOM P450, sBISISICH 1O CTPYKType TeMONMPOTEUHOM, OH
COJICP)KUT TPOCTETUYECKYIO TPYIIy TeM U HMMEEeT YYaCTKH CBS3BIBAHUS IS
Kuciaopoaa W cyoOctpara (kceHOOMOTHKA). B pesynbrare OJWH aToM KHUCJIOpoja
BKIIo4aeTcs:s B okucigemoe BemectBo (ROH), a npyroii, cBsi3biBas JBa HOHa
BOJIOpPOJa W3 CpPEIbl, BXOAUT B COCTaB BOJBL. Takum o00pazom, B pe3yibTare
OKHCIIEHUsI ¢ y4dacTheM nutoxpoma P450 mpoucxogut MoauduKaIus BEIIECTB C
oOpazoBanneM  (QYHKIMOHAIBHBIX  TPYII,  TMOBBIMIAIOIINAX  PACTBOPHUMOCTD
ruApodOOHBIX COCAMHEHUN W OO0JIETYAIONIMX TIPOIECC BBIBEACHHS YY>KEPOJIHBIX
BELIECTB U3 OPraHU3Ma.
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Llenb
OCBOI/ITB MCTOABI OIPCACICHUA FCMOI‘JIO6I/IH8, 51 6I/IJII/Ipy6I/IHa — OCHOBHBIX
moKa3aTejeu MMrMEHTHOTO O6M€Ha JJI1 OHUCHKU €TI0 COCTOAHUAA.

TEOPETUYECKAA HYACTb
OO01ast XapakKTepUCTUKA CIIOKHBIX OEJIIKOB — XpOMONPOTEMHOB. OCOOEHHOCTH
CTpPOCHHSI M pa3HOooOpa3ue TEMONPOTEHMHOB, MX JIOKAIU3alus W OHOJOTHYECKHE
byskun. XUMHUECKOe CTpOeHHE rema. MOJeKyaspHOe CTPOEHHE TeMorioOuHa B
cpaBHEHUHM C MuornoomHoMm. KoomnepatuBHble U3MEHEHHS  KOH(pOpMaluu
IPOTOMEPOB TE€MOIVIOOMHA TMpPU MNPHUCOCTUHEHUU Kucioponaa. DU3HOIOTHYECKHe
dbopmMbl remorioOuHa. AHOMayibHBIE (GOopMBI TeMOTJIOOMHA. ['eMoraoOuHOMATHH.
XYUMHM3M CHHTE3a TeMa TeMOoIVIoOMHa, peryndnus cuHTe3a. OOMeH xenesa:
TpaHCHOpPT, JenoHupoBaHue. [IpeBpaiieHue TremMorjioOMHa B TKaHAX. XHUMH3M
pacrnajia reMONpOTEMHOB B TKaHsIX: oOpa3oBaHue OminpyOuHa, GopMbl OUIMpyOUHAa,
Jokanu3auua ux obpazoBanusa. Ponp depmenta Y/ D-rmokypoHunTpancdepassl B
npeBpalieHny OwnupyOnHa. BbIBeeHHEe KOHEUHBIX MPOAYKTOB pacmaza rema.
Hapymenne oOmeHa o KemyHBIX NHUTMEHTOB. JlmarHoctmueckoe  3HAYCHHE
OTIpEe/ICTICHUS JKETYHBIX MUTMEHTOB, U] PepeHITnaIus KeaTyX.
Bornpochb! 0711 caMOKOHMPOJIs
1. OcoGeHHOCTH CTPOEHUS TreMCoIepkKaluX OCIKOB, CTPOCHHE TeMa.
2. PazHooOpa3zue TEeMOINPOTEMHOB (T€MOTJIOOMH, MHUOTJIOOWH,  ITUTOXPOMBI,
KaTajnasa), X JIOKaJu3alus 1 OMoJIorudeckast posb.
3. ®U3NONIOTHYECKNE U aHOMAJIbHBIE TUIIBI TeMOTIIO0NHA («METreMOTrIOONHEMUS,
«CepTIOBHIHO-KJIETOUHASI aHEMUS» U JP.).
. buonorudeckast GyHkims reMoriioonHa, MpoONU3BOIHBIE POPMBI TEMOTIIOONHA.
. CuHTe3 reMa u remMorjoOrHa, yKa3aTh PEryJIsiuio Ipolecca, IPUBECTH TPUMEPDI
HapyIlIeHU! CUHTE3A.
6. OOMeH keme3a: BcachlBaHHME, TPAHCIOPT, JACTOHUPOBAHWE, CyTOYHAs
NOTPEOHOCTD.
7. Pacman rtemornobuHa, ocoOeHHOCTH (opM OunupyOuMHa, HX CBOWCTBA U
JOKaIM3anus mporecca 00pa3oBaHuUs.
8. HazBatp ponb ¢depmenta V] D-rarokypoHunTpancdepassl B MpEeBpalieHUH
OmpyOuHa.
9. XapakTepucTuka IyTH BBIBEJICHHMS KOHEUYHBIX MPOAYKTOB pacmaja rema u3
OopraHu3ma.
10. Hapymiennst oOMeHa >KETYHBIX MUTMEHTOB, KJIacCHU(pUKAIUS U OCOOCHHOCTHU
bopM KenTyx.
11. JlmarHocTUYECKOE 3HAYCHHE OMPEICICHUS JKETYHBIX MUTMEHTOB B KPOBH U
Moue, nudepeHnnanus KenTyx.

(G2 SN
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[MPAKTUYHECKAA HYACTb
JlaGopaTopHnas padora 1
OmnpeneneHue KOHIEHTPAIUU FeMOIJIO0UHA B KPOBH
reMorJI00MHIUAHUIHBIM METOI0M

lNpuryun
['emornoOuH Tpu B3aMMONEUCTBHHM C TeKcarmaHodeppaToM Kamus (KpacHas
KpOBSIHAsI COJIb) OKHCJISIETCS B METTeMOTIIOONH, oOpazyronui c

AIETOHIIMAHTUIPUHOM OKPAIICHHBIH TeMOTJIOOMHIIMAHW], WHTCHCHBHOCTh OKPAaCKU
KOTOPOTO MPOIMOPIMOHANIbHA KOJIMYECTBY FeMOTI00MHa.

Peakmusbi

1) TpaHchopMUpYOIINI pEaKTuB (cmech aleTOHIMAHTUIPUHA,

rexkcanupanodeppara Kaius, JBYYTJIEKHCIOrO HATpHsi); 2) CTAaHAAPTHBIA pacTBOP
remorioounnuanua (150 r/m).

Mamepuan uccriedogaHusi

KpoBs.

Ob6opydosaHue

Mukpoxonopumerp MKM®-02M.

[lpoeedeHue aHanusa

OIIBIT, ma KOHTPOJIb, ma

KpoBb 0,02 —
CranpapTHbBIA pacTBOP — 0,02
Tpanchopmupyromniuii 5,0 5.0
pacTBop

[TepememmBaroT. Yepes 10 MUH KOJIOPUMETPUPYIOT Ha

OOK npu gymnae BostHbl S00-560 HM (3eneHbIi

CBETODUIIBTD)

Pacyem:
E
[FemornoGuH, mmonk/n] = —2LxC ., rae
CT

Eon u Ecr — ontrdeckast miIoTHOCTh ONBITHOM M CTaHAAPTHOM MPOO,
Ccr— KOHIIGHTpalys reMorjIoOnHa B CTaHIapPTHOM PacTBOPE.
HopwmaribHble genu4uHbl

KpoBb
JKennael 120-140 r/n
My K4HHBI 130-160 r/n
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JlabopaTtopHasi paGora 2
OmnpenesieHue KOHIEHTPAUMH OMIMPYOHHA U ero ppakumi
B CHIBOPOTKE KPOBH
B nopme conepxkanue o6iiero OmiMpyOMHAa B CHIBOPOTKE KPOBU COCTABIISET
8,5-20,5 mxmonb/n. U3 atoro konmuectBa 78 % MPUXOIUTCS HA JIOJIO HEMPSMOTO
(cBOOOIHOTO) OUNTMPYyOHHA.
lpuHyun
[Ipu B3auMopelcTBUU CyIb()AHUIOBOW KHCIOTHI C a30TUCTBIM HaTpPHEM
oOpazyetcst quazodeHUICyIb(POHOBAsI KUCIOTA (IUA30PEAKTUB), KOTOPAS C MPSIMBIM
OmpyOUHOM JTaeT po30BO-(PHOIETOBOE OKpammBaHue. [10 MHTECHCUBHOCTH OKpacKu
CyIAT O KOHIICHTpAIluu NpsiMOTO (CBsi3aHHOTO) OmnmupyOuHa. [locme mobaBieHus
CBIBOPOTKE KO(PEHHOBOTO PEAKTHBA HEMPAMOW OWIMPYOWMH TEPEXOAUT B
pPacTBOPUMOE COCTOSIHME M C JMa30PEaKTUBOM TaKXKe [aeT PO30BO-(PHOIETOBOE
okparmuBaHue. [0 MHTEHCUBHOCTH 3TOM OKpacKu OMPENENsSIoT oOIIee Coiep:KaHue
OompyOuHa.
Mamepuan uccriedogaHusi
ChIBOpPOTKa KPOBH.
Peakmusbi
1) cynbdanuioBas kuciaota ¥ KopeuH OeHzoar (peareHT Ne 1), 2) Harpwmii
azotucto-kucibiii, NaNO; (peareHt Ne 2), 3) cyibdaHuioBas Kuciaota (pearcHT
Ne 3), 4) 0,9 % pactBop NaCl, 5) cranmapTHBII pacTBOp OHIIMPYOHHA, 32 MKMOJIB/II.
Ob6opydosaHue
Mukpoxonopumerp MKM®-02M.
[posedeHue aHanusa

CranpaptHas Ipsimoi OO0mu
PeakTussbl npooda OnmpyouH | OMIMpyOuH
npoba Nel npoda Ne2 npoda Ne3
ChpIBOpOTKa — 0,2 0,2
CranpapTHbIid pacTBOp 0.2 B —
OomnpyOuHa ’
Pearent Nel (cynwhanunoBas
KucioTa+kodenna 6eH3oar) 1,0 _ 1,0
Pearent Ne2 (NaNO,) 1 xarus 1 xaris 1 xarus
Pearent Ne3 (cynbhanunoBas
KHCJIOTA) — 0,5 —
NaCl 1,0 1,0 1,0

OO6mmit 6mmupyOourH U cTaHaapT BoiAepkuBaeM 20 MuHyT. [Ipsmoii 6unupyOun
cMoTpAT yepe3 7 MuHyT. Konopumerpupytot ripu 540 HM (3eseHbli CBETODUIBTD).

Pacuyem:

[BunupyBuH, mkmonb/n] =

EOI'I

CT
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Eon — omTmyeckas mioTHOCTh mpoObl, Ect — onmTuyeckas MIOTHOCTh CTaHAApTa,
Ccr — KOHIIGHTpAIMs CTaHAAPTHOTO pacTBOpa OminpyourHa, 32 MKMOJIB/JI.
HopmaribHble senu4vuHbl

OO0mumii OnTupyonH
CBIBOpOTKA KPOBU

Jlemu JlonoweHnHble Heoonowennvie
KpoBb u3 mynosussl < 34,2 MKMOJIB/T < 34,2 MKMOJIB/N
Bo3spact o 5 nueit <205,2 MKMOJB/1I < 273,6 MKMOJIbB/1I
Bnociencteuu 3,4-17,1 MmxMoab/n

B3pocnsie 8,5-20,5 MmxMoab/1

Ipsimoit OnIMpyOuH

ChIBOpPOTKA KPOBH (B3POCIIBIC) 2,2-5,1 MKMOJIB/NT
Moua
bunmpyoun OTCYTCTBYET
YpoOunnuHoBbIE TeIa 4 mr/cyT
Kan
bunmpyoun OTCYTCTBYET
CrepkoOuIMHOTeH 50-300 mr/cyT

JlabopaTtopHnasi pa6ora 3
OmnpeneneHue KOHIEHTPaUU OWIHPYOHHA
B Moue dkcnpecc-meroaom «Mkropan»
lpuHyun
B ocHOBe MeTo/a JIEKUT Ta K€ KaueCTBEHHas peaklus Ha OWnHpyOHH, 4TO U
MIpH OIpEACIICHUH OMINpPYyOrHa B CHIBOPOTKE KPOBHU.
Mamepuan uccrnedosaHusi
Cexxast Moya HOpMajbHasi UM MATOJOTUYECKAsl C KETYHBIMU MUTMEHTaMH (HE
mo3/iHee 4 4acoB 1ocie coopa Marepuaa).
Peakmussbl
Juarnoctuyeckue nonocku « Mkrodany.
[lposedeHue peakyuu
JIMarHOCTUYECKYIO MOJIOCKY MOTPYKAOT B UCCIEAYEMYI0 MOYY U HEMEIJIEHHO
BEIHUMAIOT. CrycTss 2 MUH CpPaBHUBAIOT OKPACKY 30HBI WHJMKAIIUU C IIBETHOM
IIKAJIOW CpaBHEHHUSI Ha JTUKETKE. AHamuM3 MPOBOASAT C HOPMAJIbHOH W
MaTOJIOTUYECKON MOYOM.
Konnentparuss OunmpyOuHa oOmpenenseTcss MO OTTEeHKaM OKPAaCKH 30HBI
WHJUKAIMA B COOTBETCTBUU C TAOJIULIEH.
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O06o03HaueHus MO Konuenrpauusi Onsmmpyounna
mKaje MT/JT MMOJIb/JT
1 3-6 5-10
2 6-12 10-21
3 12-24 21-41
4 30 5l

IIPAKTHYECKOE 3HAYEHHUE OIIPEJE/IEHUA BU/INPYbHHA
B CbIBOPOTKE H MOYE

B chiBopoTke HakormieHue OwinupyOouHa cBblie 43 MKMOJB/I BeOET K
CBSA3BIBAHUIO €ro 3JIACTUYECKUMH BOJOKHAMU KOXH M KOHBIOHKTUBBI, YTO
nposBisieTcss B Buae xenatyxu. s auddepeHuumanbHOM AMArHOCTUKHU HKENITYX
HEO0OXOMMO OTIIPENIETTUTh, 33 CUET KaKO! (hpaKIi BO3HUKAET OUITUPYOUHEMUSI.

1. 'emonumuueckan (unu HaoneyeHounasn) nceamyxa — YCKOPEHHOE
oOpazoBaHue OunupyOMHAa B pe3yibTaTe TeMOJM3a, TUIepOUTUpyOuHEMUs
pa3BUBaeTcs 3a cuer ¢pakuuu Hempsimoro OminupyomHa. B Moue pe3ko Bo3pacTaeT
coJiep)KaHuEe ypPOOMIMHOBBIX Tell, OMIMPYOMH OTCYTCTByeT. B Kkaje yBemudeHo
conmepkaHue crepkoOmmmHa. K JaHHOMY THIY JKENITYX OTHOCSTCS T€MOJHMTHYECKHEC
aHEMUU Pa3ITUIHOTO MPOUCXOKACHUS, B1o-nedunntHas anemusi, MOTYT HaOJI01aThCS
BpPOXKJEHHBIE bopmbl — BPOKJICHHBIN chepouuTos, neduut
TIII0K030-6-hocharmeruaporenassl.

2. Ileyuenounan (unu napeHxXumamo3nasn) xHeeamyxa — HapyIeHO U3BICUCHHE
OwipyOMHAa TEYEHOYHBIMU KJIETKaMHU, €r0 KOHBIOTUPOBAaHHUE W BBIBEJICHHUE,
rUnepOunupyoOnHeMus pa3BuUBaeTcsi 3a cueT oOeux (Ppakmuit. KomudectBo
HEMpsIMOTO OMIMpyOMHA BO3pAacTaeT 3a CYET (PYHKIIMOHAIBHOW HEJOCTaTOYHOCTU
renaTolUTOB WM CHUKEHHUS WX KOJMYECTBA, a MPSMOTO — 3a CUET YBEIHMYCHMUS
MPOHUIIAEMOCTH MeMOpaH KIJIETOK TeueHu. B moue ompegensercs OunnpyOuH,
YMEPEHHO YBEJIMYEHA KOHIICHTPAIMsS YPOOWJIMHOBBIX TEJ, YPOBEHb CTEPKOOMIMHA
Kajla B HOpMe WM CHWkeH. HaOmiomaeTcss mpu BHpPYCHBIX U JIpyrux (opmax
renaTUTOB, IHUPPO3E M OIMYXOJSAX TICUCHH, XUPOBOW IUCTpODHH, TPH APYTHX
COCTOSTHUSIX.

3. Mexanuueckaa (unu nooneueHouHas, OOMYPAUUOHHAA) JHCeIMyXa
pPa3BUBAETCS BCICACTBHEC HAPYIICHUS OTTOKA JKETYM TIPH 3aKyMOPKE JKEITIHOTO
MPOTOKA, B PE3yibTaTe 3acTOS JKCIIYU HJIET PACTHKEHUE JKCIYHBIX KaIMLISIPOB,
YBEJIMUMUBACTCS MX IPOHUIAEMOCTh. He wuMermmi OTToKa B KEIYb IPSIMOHU
OmMpyOUH MOCTYNAET B KPOBb, B PE3YJIbTATE Pa3BUBACTCS THIEpOMIpyonHemus. B
TSDKETIBIX CITydasiX, BCJICJCTBUE MEPETIOTHEHHS TeNaTOIUTOB MPSIMbIM OUITUPYOHUHOM,
KOHBIOTAIIUS €T0 C TITIOKYPOHOBOW KHCJIOTON MOKET HapyIaThCsd M B KPOBH OyIeT
YBEJIMYMBATHCS KOJMYECTBO HECBS3aHHOTO OmmpyOuHa. B mMoue pe3ko yBenudeH
YpOBEHb OWIHpPYyOWHA, TPAKTUYECKH OTCYTCTBYET CTepkoOunuH kana. Kpome
YKa3aHHBIX MPUYUH MOATICUCHOYHBIC KENTYXH BBISIBISIOTCS MPU HOBOOOPA30BaHUSIX
MIOJKETYA0YHOMN JKeIe3bl ¥ TeIIbMUHTO3aX.

B Moue OwimpyOWH SBISIeTCS TATOJOTHYECKHMM KOMITOHEHTOM. Iloka3zaTtenb
noyse3eH B AuddepeHIManbHOM  JUAarHOCTUKE, TOCKOJBKY OUIUPYyOHMHYpHUS
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XapaKkTepHa ISl OOTYpallMOHHOW M MapEHXMMATO3HOM JKENTYX (TOBBIIICHUE YPOBHS
CBSI3aHHOTO OMJIMPYOMHA B CBIBOPOTKE), HO OTCYTCTBYET IIPH reMoJIMTHYeCKOM. [Ipn
renaTuTe OMIMPYOMH MOXKET OBITh OOHApPY)KCH B MOYE JIO TOSIBICHHS KCITYXH.
(Tabm. 1).
Tadomuma 1
ConeprxaHre OCHOBHBIX ITMTMEHTOB B CBIBOPOTKE KPOBH, MOYE M KaJjI¢ 3JOPOBBIX
JIOJICH Y TIPH Pa3IMYHBIX THUIAX KEITYX

Tunsl xkearyx
IIurmeHTHI I'emosuTH- IMapenxuma- O0Typaumu-
yecKas TO3HAsl OHHAasl

bunmnpyOoun kpoBu

o0mwmii ) ) ™

CBOGOHBIH ™ ) N o T

CBSI3aHHBII N iz T 0 ™M
bunupyOun Moun N N wm T T
VpoOuana Moun ™ T J
CrepkoOmiIMH Kana ™ N o 4 OtcyTtcTBYyeT

OgbopmrneHue pabomel
B mpoTokon ombiTa ciaeayeT BHECTH MPUHIMIT METOJIOB, PE3YJIbTaThl OIBITA.
CpaBHUTH pe3yJbTaThl C HOPMAJIbHBIMU BEIMYMHAMU M JaTh OIICHKY COCTOSHHS
OOJILHOTO.

TECTOBBIE 3AJIAHUSA
Bvibepume 00un unu HeckoabKo npasuibHblX OmMeEemos.

1. TUJIPOJIM3 BEJIKOB B XEJYJKE ITPOUCXOAUT 110/ BJIMAHUEM
®EPMEHTA
1) nencuHorexa
2) TpUTICUHA
3) mericuHa
4) SHTEPOKHUHA3bI

2. 3HI[OHEHTHI[A3OIZ I10 I[EﬁCTBHIO ABIIIETCA ®EPMEHT
1) TpurncuHOreH
2) TpUIICHH
3) kapOokcuIenTuaa3a
4) XUMOTPHUIICUHOTEH

3. 9K3OHEHTHHA3OIZ (C C-KOHLIA) SABJISIETCA ®EPMEHT
1) kapOokcunenTuaa3a
2) nurenTuaa3a
3) amuHOMIEeNITHAA3a
4) XUMOTPHIICHH
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4. CBOMCTBEHHbIN YEJIOBEKY ITYTh JIE3AMUHNUPOBAHU S
AMHMWHOKHUCIIOT
1) BHYTpUMOJICKYISPHBIHA
2) OKUCJIMTEIIbHBIH
3) TUAPOTUTHYCCKUI
4) BOCCTAaHOBUTEIIbHBIN

5. I[TPAMOMY OKUCJIIMTEJIBHOMY JTE3AMMWHMPOBAHNIO
ITOABEPI'AETCA
1) nevitua
2) BaJIMH
3) rmyramar
4) cepun
5) acmaprat

6. TUPO3UH ABJIAETCA CUHTETUYECKUM ITPEAITECTBEHHUKOM
1) TupokcuHa
2) UHCYJIMHA
3) anpeHannHa
4) HOpaIpeHaIMHA
5) anpaocTepona

7. 13 TPUIITO®AHA OBPA3YETCA BUOJIOTMTHECKU AKTUBHOE
BEIIECTBO
1) KOPTUKOCTEPOH
2) TUPOKCUH
3) cepoToHUH
4) rucTaMHuH

8. MEJIMATOP 'AMK OBPA3YETCA ITPU JEKAPBOKCUJIMPOBAHUU
1) acnaprarta
2) rmyramara
3) TpeoHnHa
4) neinuna

9. AKLIEIITOPAMU AMMHNAKA B KJIETKE ABJISIIOTCA AMWUHOKHNCJIOTHI
1) ananun
2) riyTamar
3) ruiuH
4) acmaptar

10. JIJIA MUIEKOITUTAIOIINX HESBAMEHUMbBIMU SABJIAIOTCA
AMMNHOKHNCIJIOTHI
1) ananuH
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2) cepuH
3) nu3uH
4) riryTaMuH
5) BanuH

11. ICTOYHHUKOM B CUHTE3E HUKOTHHOBOM KUCJIOTHI CJIYKUT
AMUHOKUCIIOTA
1) opHUTHH
2) JTM3UH
3) Tpunrodan
4) ruCTUIUH

12. B PE3VJIbTATE PABOTbBI OPHUTHHOBOI'O LIMKJIA OBPA3YETCA
1) MoueBast KUCIIOTA
2) MOYEBHHA
3) kpeatun
4) aMmMuak

13. MOYEBAJ KUCJIOTA ABJIAETCA KOHEYHBIM ITPOAYKTOM
1) OpHUTHHOBOTO IMKJIA
2) pacmaja ImypuHOBBIX HYKIICOTHIOB
3) pacnaia MUPUMHUIUHOBEIX HYKICOTHIOB

CUTYAIIMOHHBIE 3ATAYH

3amaua Ne 1
BbonpHoro OGecrokosiT 6o B 00JACTH KEIMyJIKa, OTPhDKKA C HEMPHUSTHBIM
3aMaxoM «TYXJIbIX SHID.
Obvsichumy, Kakue npoyeccbl MOTYT Oblmb NPUYUHOU MAKUX CUMNMOMO8. Ymo
cnedyem peKomMenoo8amy OJisi HOPMAIUZAYUY NPOYECCO8 NULe8apeHUs?

3amaya Ne 2
[Ipy ananmu3e MouM mMalMEeHTa OOHAPY)XEHO TOBBIIIEHHOE KOJMYECTBO
WHIUKaHA.
ObvACHUMb B03MOMNCHBIE NPUYUHBL UHOUKAHYPUU.

3amaya Ne 3
B npuemMHbIif oKoW OOJIBHUIIBI TOCTYIHJI MYKUMHA C KaJloOaMHu Ha OCTphIE
O0omu B obnactu cepaua. Bpau 3amomo3pun MHPapKT MHOKapAa M MPeIoxKHII
UCCIIEIOBaTh aKTUBHOCTh aMUHOTpaHc(epas KpOBH.
ObvsacHums, aKmuGHOCMb KAKUX amuHompaumcgepaz u novemy Modxcem
UBMEHUMbCs 8 KposU npu 3a001e8anuu cepoya.
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3anaua Ne 4
Y 00JbHOrO MpH MOCTYIUICHMM B CTAallMOHApP XaloObl Ha aJUIeprU4YecKue
SIBIICHUSI.
ObvbacHUmMb NPUYUHY COCMOSHUS, KAKOU OUO2EHHbIU AMUH U AKIMUBHOCb KAKO20
Gepmenma yenecoobpasHo onpeoenunms.

3amaya Ne 5
VY pebenka comepkanue B KpoBU (heHUJATaHWHA 5 MKMOJIB/I (Tipu HOpMe 0,2
MKMOJTb/MJT), C MOYOH BBIJEISAETCST OOBIIIOE KOJTUIECTBO 3TONH aMUHOKHCIIOTHI.
ObvsacHums npuduHy, Kaxkue npoyeccol 0OMeHa HApyuleHvl, KaK HA3bl8aemcs
3ab0/e6anue, KaKk 6CKApMAUBAMb peOEHKA.

3amgaga Ne 6
B cranponap mocTymil OOJBHON B COCTOSHUM WHTOKCUKAIIMHM, C TaKMHUMH
CUMIITOMaMH  KakK, TOJOBOKPYXKEHHE, TOIIHOTAa, pPBOTA, IIOBBIIICHHAS
BO30YJIMMOCTb, CyIOPOKHBIC COCTOSHUS.
Hamov  nazeanue  namonocuueckomy  cocmosuro.  OObACHUMb — NPUYUHY
MOKCUYECK020 0eUCMEUs AMMUAKA.
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PA3JEJI 11. TOPMOHAJBHAS PETCYJISILIUSI OBMEHA
BEIIIECTB

TEMA 11.1. KIACCU®UKALIMU 'TOPMOHOB U UEPAPXUSA
PEI'YJSITOPHOM CUCTEMBI

AKmyarnbHocmb
OpnHoil M3 OCOOEHHOCTEW MKUBBIX OPraHW3MOB SIBJISETCS HUX CIIOCOOHOCTH
COXpaHAThb IOCTOAHCTBO IOMCOCTa3a IMpPH MOMOIIM MCXAaHH3MOB CaMOPCTYJIAINH, B
OCYHCCTBJICHHUU KOTOPBLIX OJHO M3 TJIABHBIX MCCT IPHHAAJICKHUT TIOpMOHAaM. Bce
3a00€BaHUsl SHIOKPUHHBIX KE€JI€3 Ppa3BUBAIOTCS KakK pe3yJbTaT HapylICHUS
MOJICKYJIAAPHBIX MCEXaHU3MOB perysinnun mpoueccoB O6M€Ha, BBI3BAHHBIX
HECOOCTATOYHbBIM WJIN U30BITOYHBIM CHHTE30M COOTBCTCTBYIOIIMX T'OPMOHOB B
OpraHu3mMc<C 4CJIOBCKaA. B kinunuke IMAUPOKO HCIIOJIb3YIOT 'OPMOHBI U I'OPMOHAJIBHBIC
IIperaparsl AJIA JICYHCHUA SOHIJOKPHUHHBIX 1 HCOHAOKPHUHHBIX 3a00JIEBaHUIA.
Llenb
I/IBY‘IGHI/IG IFOPMOHOB KdK TI'PYIIIIbI OMOJIOTMYECKH aKTHUBHBIX BCIICCTB,
BBITIOJIHAIOIIUX POJIb PCryIITOPOB oOMeHa BCIICCTB B OPIraHU3MC. O3HakOMIJICHHUE C
COBPCMCHHBIMU MCTOAAaMU OIIPCACICHUA T'OPMOHOB.

TEOPETUYECKAA HYACTb
Pons ropmonoB B perymsuuu oOmena BemiecTB. OOmme OMOIOTHYECKHE
Mpu3Haku TropMoHOB. Kinaccudukaius ropMOHOB MO MX XUMHUYECKOMY CTPOCHHUIO,
OuonornyeckuM (QPyHKIUSM U MeCTy oOpa3zoBanus. Mepapxus peryasiTOpHbIX CHCTEM.
HetliposH10kpuHHBIE CBSI3H, POJIb TOPMOHOB THUIIOTalIaMyca U Tunoduza. MexaHu3Msl
MEXKTOPMOHAIBHBIX TOJOKUTENBHBIX (MPSAMBIX) M OTPUIATENBHBIX (OOPATHBIX)
B3aUMOCBsI3€i. XapakTEePUCTHKA TOPMOHOB IEHTPAIBHBIX SHIAOKPUHHBIX KEJe3 —
runorajgamyca u runogusa.
Bonpockl 0risi caMOKOHMPOsis

1. Tlousatue «ropmMoH», yka3zaTb 001IHE OMOJIOTMYECKUE MPU3HAKA TOPMOHOB.
Knaccudukanmum ropMOHOB 0 XUMUYECKOMY CTPOESHHIO.
Knaccudukaiimyu TopMOHOB 110 MPUHAIJICKHOCTH K YHIOKPHUHHBIM JKEIIe3aM.
Krnaccudukanyy ropMoHOB 10 OMOJIOTHYECKUM (DYHKIIHSIM.
XapaKTepUCTUKA YPOBHEU UEPAPXHUU B CUCTEME HEUPOIHAOKPUHHOMN PETYIISALINU.
HeliposHmoKpuHHBIE B3aWMOCBSI3W: TpsiMast  (MTOJIOKHUTENNbHAs]) W OOpaTHas
(orpunatenpHas). [IpuBectr mpuMepbl MEKTOPMOHAIBHBIX B3aUMOCBS3EH
["opmoHBI TUTIOTaTIaMyCa, UX XUMHUYECKast TPUpoAa ¥ ONOJIOTHIecKast POib.
["opmonbl TUMOdH3a, UX XUMHUYECKasi IPUPOIa U OMOJIOTHYECKas! POJib, THUIO- U
runepPyHKIuu runodusa.
9. Topmon pocra, ero XuMuU4ecKas TMPUPOJA, MEXaHU3MBI  IEpeadn

TOPMOHAJIBPHOTO CHUTHaJIa B KJIETKY-MHUIICHb, OWOJIOTHYECKUE (YHKIIUH,

(runoduzapHbIi HAHU3M, aKPOMETAJINS, TUTAHTHU3M ).

ok wh

o N
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10.T'opmonsbI 3agHeil gonu runodusa, UX XUMHUUYECKas MPUPOJa, OMOIOTHYECKHe
(GYHKIIMM Ba3oNpeccuHa U OKCUTOLIMHA, IPUYMHA HECAXapHOTo JuadeTa.

3adaHue 0nsa camMorno020mosKku
['opMoOHBI TUTIOTaTaMyca U TUIO(u3a

I'opmoH Xumudeckoe ctpoeHue | buonornyeckas GyHKIus

lMPAKTUYHECKAA HYACTb
JlaGoparophasi paGora
NvmyHopepMEeHTHBIN METO/ ONpeae/IeHUs COAePKAHUA NMPOJAKTHHA
lpuHyun memooda
Meron ocHoBaH Ha TBepAo(pazHOM HMMYHOMEPMEHTHOM aHalIM3e U
3aKJII0YAETCSl B CIEIM(PUYECKOM CBA3BIBAHUM MOHOKJIOHAJIBHBIX aHTUTEN K
MPOJIAKTUHY, aJCOpPOMPOBAHHBIX HA JYHKaX HMMYHOJOTMYECKOTO IUIAHIIETa, C
MOCJIEeIyIOIMM 00pa30BaHNEM KOHBIOTATA.
Mamepuan uccrnedosaHusi
CBIBOpOTKA KPOBHU
Peakmusnbl
1) KOHBIOTAaT MOHOKJIOHAIBHBIX aHTUTEN K MPOJIAKTUHY C MEPOKCUIA301 XpEHa,
pacTBOp JJisl pa3BElICHUs] CHIBOPOTOK, 2) pocdarHo-coneBoi OydepHbIil pacTBOp C
TBUHOM, 3) pacTBOp TeTpaMeTuOeH3uJMHa, 4) CTON-peareHT, S5) KOHTPOJILHBIM
oOpasell C M3BECTHBIM COJEp)KaHWEM NpPOJaKTUHA, 6) KanuOpOBOUHBIE OOPA3IHI,
COJIEpIKallli€ U3BECTHBIE KOJIMUECTBA MTPOJIAKTHHA.
ObopydosaHue
[Tpubop YHUIUUIAH (AUDP-01) (puc. 5) mpenHasHadyeH sl MPOBEJIEHUS BCEX
BU0B UMMYHOJIOTMYECKHUX UcclienoBanuil mpu auarnoctuke CITN/, rematutos A, B
u C, rpumma, repreca MPOCTOro, KPaCHYXHW, KOpHU, OCHbI, CU(UINCA, KOKIIOIIA,
nudTepur, MTHEBMOKOKKOBOM HMH(pexkuuu, TyOepkyne3a W T. A.; A ONpeAesIeHUs
Pa3JIMYHBIX KJIACCOB HWMMYHOIJIOOYJIMHOB, TOPMOHOB, (EPMEHTOB U JAPYIHUX
OMOJIOTUYECKU AKTUBHBIX BEIIIECTB.

Puc. 5. IIpubop
VHUIIJIAH (AU ®DP-01)
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[lposedeHue aHarnusa

1. Buecenue oopasyos. Buectu B 1y0nsix, HAUMHAsI C BEPXHUX JYHOK MEPBBIX JIBYX
ctpurnoB 1o 100 Mk KaauOpoBOYHBIX 00pa3loB. B ocTanbHbIe TyHKH BHECTH T10
100 Mk KOHTpodpHOTO oOpasma W mo 100 MK aHaTU3HpPyEeMBIX O0pa3IoB
CBIBOPOTKHU.

2. Buecenue «onviocama monoxnonanvHolx anmumesn. KoHblOraT TrOTOB K
UCIO0JIb30BaHUI0. B myHku BHecTH 1o 50 MKJI KOHBIOTaTa.

3. MUnxybayus. Ctpumbl 3aKI€UTh TUICHKOM W WHKYOWPOBATh TPH TEMIEpAType
37°C B Teuenne 60 MHUH B TEPMOCTATUPYEMOM IIEHKEpe C YacTOTOM
650 06./mMuH.

4. [lpomwviexa. 110 OKOHUaHUM WHKYOAITUU CHSTH JUIIKYIO TUTAHKY U TIOMECTHTH €€
B cocyl ¢ nae3uHpuiupyrommM pactBopoM. C MOMOIIBI0 MPOMBIBOYHOIO
YCTPOMCTBA MPOMBITH IUIAHIIET 5 pa3 MPOMBIBOYHBIM PacTBOPOM, 4eperys
aclypalyi0 U HEMEMJICHHOE 3allOJHEHUE JIYHOK KaxJoro crpumna. B kaxmyro
JyHKY BHOCUTh He MeHee 350 MKJI KUAKOCTH B IMPOLECCE KaXIOTo IHKIA
npombIBKH. 1[0 OKOHYaHMHM NPOMBIBKM OCTAaTKH BJard M3 JYHOK TINATEIbHO
yIaJIUTh, TOCTYKHUBAs IEPEBEPHYTHIM IJIAHIIETOM MO (GMIBTPOBAILHOM Oymare.

5. Buecenue mempamemunbenzuouna (TME). PactBop TMb rotoB K

ucroiab3oBaHuto. Buectu Bo Bee yHku 1o 100 mxin TMB.

Hnkybayus. CTpuribl 3aKJICUTh IJICHKON M THKYOMPOBAaTh B TEMHOTE TIPU

temrieparype 37 °C B TeueHne 60 MUH B TE€PMOCTAaTUPYEMOM UIEHUKEpPE C

gacTotoi 650 00./MuH.

8. Buecenue cmon-peacenma. Buectn Bo Bce nmyHku 100 MK cTOI-pearcHra.
BerpsaxHyTh mutanmer Ha melikepe B Teuenne 10—15 ¢; mpu a3ToM copepkumoe
JYHOK OKPAIlIMBAECTCS B JKEJITHIN I[BET.

9. MUsmepenue. W3MepHUTh ONTHYECKYIO IUIOTHOCTh Ha CIIEKTpodoTOMETpE,
MO3BOJIAIOIIEM MPOBOAUTH H3MEPEHUS] ONTHUYECKOM IUIOTHOCTH B JIYHKaX
IJIaHIIETa B JBYXBOJHOBOM PEKHME: MPU OCHOBHOM MJIMHE BOJIHBI 450 HM U
JUTMHE CpaBHEHUSA B Auarna3zone 620—665 HM.

HopmarbHble nokasamernu
My>kuuHbl 2,5-17 ar/mi (MkME/n);
KEHIIMHBI — Qoyumkysipras ¢aza 4,5-33 ur/mn (134-975 mxME/n),
motenHoBas ¢aza 4,9-40 ur/mi (104—-848 mxME/n).
KnuHuko-OuagHocmuyeckoe 3HaqyeHue
B HOpMe mMOBBINICHHE MPOJIAKTHHA MPOWCXOAUT BO BpeMsi CHA, (pU3MYECKOM

HarpysKe, MOJIOBOTO akTa. Bo BpeMsi 6epeMEHHOCTH TOPMOH TOBBINIAETCS ¢ 8-i 110

25-y10 Hemenw W B mepuon Jaktanuu. [lepen pogamMu NPOUCXOIUT CHUKEHUE

MPOJIAKTHHA.

N o

YBenuueHue KOHIEHTpaIuu CHMI>KEeHHEe KOHLIEHTpaIuu
[IponakTnHOMA OcTtpas nopbupus
HeBporeHHble 1 ICUXUATPUYECKHE OcTpble U XpoHUUYECKHUEe (pu3nueckue u
HapyLIEHUs, HapyLIEHUs NICUXUYECKUE CTPECCOBBIE CUTYALINH
MEHCTPYaJbHOTO LIUKJIA (mempeccus, omneparusi, 00JIe3HEHHbIE
MECSTYHBIC)
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Axkpomeranusi ['unornukeMus
['upcyTusm (runepasaporeHus)

OgopmneHue pabomel

VKa3bIBaIOT IMpUHOUII METOHAa, XOI pa6OTBI, HOPMAJIbHBIC BCJIWYHMHBI H
PE3YyJIbTAaThI HCCJICAOBAaHUs, OTMECUYArOT KIIMHUKO-AUATrHOCTHUYCCKOC 3HAUYCHUC
IIoKa3aTejisd U ACJIar0T BBIBOJ O BO3MOKHOH ITaTOJIOTHH.

IIPAKTHYECKOE IPUMEHEHHE HMMYHOXHMHUYECKHX METO/IOB
AHAIU3A B MEJTHITUHE H ®DAPMAILIHH

NMMyHOXMMHYECKHE METOJbl aHalu3a MIMPOKO BOLUIM B aHATUTHYECKYIO
MPAKTUKy U HCIOJIB3YIOTCA B PA3IMYHBIX O0JACTAX METUIUHBI IJISi ONpEIeICHUs
IIMPOKOTO CIEKTpa MokazaTesneil. B HacTosIiee BpeMs OHU HAIUTA TPUMEHEHHE:

- B DOHJOKPUHOJOTUM [IJIi JMArHOCTUKH caxapHOro jauabera, MaTOJIOTHH
runoQu3apHO-HAIMOYEYHUKOBOM M TUPEOUJIHOM CHUCTEM, H3YyYCHUS MEXaHU3MOB
SHIOKPUHHO-OOMEHHBIX HapyIICHUMH;

- B OHKOJIOTMM I pPaHHEW JUarHOCTUKH 3JI0KAYECTBEHHBIX OMYyXOJied W
KOHTPOJIs1 3D (PEKTUBHOCTH JICUCHUS;

- B KapJIWOJOTMM JUIsl JUAarHOCTUKH OCTpOro HuH(apkTa MHOKapja W
muddepenunanuu popM COCyAUCTHIX HAPYIIECHUI;

- B TEIUATPUU ISl OMPEICICHUS TMPUYMH HAPYIICHUH pa3BUTHSA y JACTEH M
MOJIPOCTKOB;

- B AKyIMIEPCTBE W THHEKOJOTMH JUII JIUarHOCTHKH THHEKOJIOTHYCCKUX
3a0071€BaHUH W BBISBICHUS IPHYMH OCCILIOIHS;

- B aJUIEPTOJIOTHH JIi ONpPECICHHUS KOHIICHTPAIlMM HMMYHOTJIOOYJIWHOB U
AJUIEPTECHOB;

- B TICUXUATPUH JIJIs1 OLIEHKU 3((HEKTUBHOCTH JICUCHHUS U T. .

Meroast UPA ucnonp3yroTCs JUIsi ONPENENICHHS aHTUTEN NPU Pa3IUdYHBIX
nHpeKIMoHHBIX 3a0oneBanusx (cudummce, BUU-undexuu, BUpyCHBIX TemaTuTax),
YpPOBHSI TOPMOHOB, AayTOAHTUTEN M PA3JIUYHBIX MAPKEPOB OHKOJIOTHYECKUX
3a00JIeBaHUM.

B ocHoBe Bcex wummyHOXUMUUECKUX MemOoO008 aHalu3a JEKUT peaKIus
crenuUIecKoro CBS3bIBAHUS MEXAY aHTUTCIaMH W aHTUTeHamu. OHa MOXeT
MPOTEKaTh B HECKOJBKO CTAAMiA, €CTU B MOJICKYyJie aHTUTeNa 0ojiee OJHOTO IEHTpa
CBSI3BIBAHUS, UYTO CIYKUT TPHYNHONH MHOTOCTaJIMHHOTO OOpa30BaHUS CJIOKHBIX
KOMIIIEKCOB.

WNuankarust 00pa30BaBIIErocss KOMIUIEKCa «aHTUTEH — aHTUTENIO» B PacTBOpE
OCYIIECTBJISICTCS TIyTEeM BBEIACHUS METKH B OJWH W3 HMCXOJHBIX KOMIIOHCHTOB
PEaKIIMOHHOM CHUCTEMBI, KOTOpas JIETKO JETEKTUPYETCS COOTBETCTBYIOIIUMHU
BBICOKOYYBCTBHUTEIIbHBIMU (DPU3UKO-XMMHUYECKUMU MeTonamu. Hanbonee ynoOHBIME
JUISL  9TOW  TIeNM  SIBJIAIOTCS  W30TOMHBIC, (epMEHTHBIC, (DIyopecieHTHBIE,
NMapaMarHUTHbIE METKH, WMEHHO WX WCIOJIb30BAHUE TIO3BOJUIIO YBEJIHYUTH
YyBCTBUTEIHHOCTh HMMYHOXUMUYECKAX METOI0OB B MUJUTMOHKI Pa3, a BpEMs aHaIn3a
YMEHBIIUTH 10 HECKOJIBKHUX YacOB.
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Tak kak mporecc KOMIUIEKCOOOpa3OBaHMsI TMaphl «AHTUTCH—AHTHTEIIO
IPOUCXOJUT B CTPOrO0 KOJUYECTBEHHOM COOTHOIIEHUH, TO HSKCIEPUMEHTAIBHO
yCTaHaBJIMBaeMas KOHIEHTpAlMsl METKH, BXOJSIICH B COCTaB 0Opa3yrolerocs
UMMYHOXUMHUYECKOTO KOMILJIEKCA, OJHO3HAYHO CBSI3aHA C UCXOJHON KOHUEHTpALUEN
aHTUTCHAa. YBEJIMYEHUE TOYHOCTH aHalu3a ObUIO JOCTUTHYTO B pe3yJibTare
OTJICJICHUSI KOMIUIEKCOB OT CBOOOJHBIX KOMIIOHEHTOB ITyTe€M HMMMOOWIN3alUU
OJIHOTO U3 KOMIIOHEHTOB MAapbl «AHTUTE€H—AHTUTEII0» HA TBEPIOM HOCHUTEIIE.

Hcnonbs3oBaHne TBEPABIX HOCUTENEW s COpPOLMOHHOM WM KOBAaJEHTHOM
MMMOOWIM3AIIMA  aHTUTEN C TIOCISAYIOIIMM  CIeIU(PUICCKUM  CBSI3BIBAHHEM
aHATM3UPYEMOT0 COCTMHECHHSI Ha IMMYHOCOPOCHTE M BBISBIICHHEM 00pPa30BaBIIMXCS
MMMYHOKOMIIJICKCOB C MTOMOIIBI0 MEYEHHBIX (DEPMEHTaMU KOMIIOHEHTOB ITOJIOKHUIIO
HA4yaJo MeTo1aM TBep0(ha3HOr0 UMMYHO(PEPMEHTHOTO aHATH30B.

OTH MeTO/bl, HauboJiee pacHPOCTPAHEHHBIC, UCIIOIB3YIOTCS ISl ONpEACICHUs
IIMPOKOTO Kpyra KakK HU3KOMOJIEKYJSIPHBIX, TaK W  BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUI — aHTUTEJI, MENTUIHBIX U CTEPOUIHBIX TOPMOHOB, (PAPMaKOIOTHUECKUX
MpenapaTroB, BUPYCHBIX U OaKTepUATbHBIX AHTUTEHOB, IECTUIUIOB U T.J.

brictpoe BHenpenue nmmyHodepmentHoro ananuza (MDA) B mabopaTtopHyio
MpaKTUKYy, KOTOpOe HaOIrojaeTcss B IMOCJIEIHEE JIECATUIICTUE, CBSA3aHO C
YCOBEPIIIEHCTBOBAHUEM TEXHUKHU TAKOrO aHaju3a U OOYCIIOBIEHO MOTPEOHOCTHIO B
OBICTPBIX, UYYBCTBUTEIBHBIX, CHEUU(PUUECKUX, MPOU3BOAUTEIBHBIX U MPOCTHIX
MeToAax. ITOT OypHBIN MPOrpecc CTal BO3MOXEH Onarojgapsi pa3paboTke 00NbIIOro
koJimuectBa UDA-METOIUK ONPEACIICHUS MUKOTOKCUHOB, TOPMOHOB, aHTHOMOTHKOB,
cyJib(paHWJIAMHUIHBIX MPENapaToB, MaTON€HHBIX MUKPOOPTAHU3MOB, SHTEPOTOKCHUHOB
U T.[I.

OrpomMHOe  3HaYe€HHE TAKXKE HMEET M  CEPUMHOE  MIPOU3BOIACTBO
BBICOKOKAYECTBEHHBIX KOMIOHEHTOB JJIsi UMMYHO(DEPMEHTHOTO aHalIU3a — aHTUTEIT U
KOHBIOTaTOB, a TaK)Ke KOMILIEKTHBIX TeCcT-cucTeM 11 MDA.

Ha cerognsiminuii 1eHb U3BECTHO MHOTO BapuaHTOB NocTaHOBKU MDA, Ognako
cpenu paznuuHbix mMomupukanuii UOA Hambosbinee pacnpocTpaHEHHE MOIYUHIIN
KOHKYPEHTHBIM METOJI, MPUMEHSIEMbIi OOBIYHO B aHajIM3e TOPMOHOB, U METO]
JIBOMTHOTO CBSI3bIBAHMSI, OOBIYHO MCIIOIB3YEMBIN B CEPOJUATHOCTUKE MH(PEKIIUA.

B memooe osotinoco ceazvieanus TiepBas peakius MPOUCXOIUT MEXKITY
ompenensieMbiM | ¥ OUYWIIEHHBIM AHTUTEHOM BO30ymuUTENs, (PUKCUPOBAHHBIM K
MOBEPXHOCTH JIYHOK MMMYyHojorndeckoro mianmera. [locie 3aBepiieHus nepBoi
peakuMu IUJIAHIIET OTMbIBaeTca. Ilpy »>TOM  HecBSI3aBIIMECS KOMITIOHEHTHI
UCCIIeayeMOM MpoObl YIAISIOTCSA, @ Ha CTEHKaX JIYHOK OCTaeTCsl KOMIUIEKC «aHTUTEH
— antuteno». JJjisi BbISBICHUS 00pa30BaBIIUXCS MMMYHHBIX KOMILIEKCOB MPOBOJISAT
BTOPYIO UMMYHOJIOTUYECKYIO PEaKIMI0, B KOTOPOM B KaUY€CTBE AHTUTEHA BHICTYNAECT
CBsI3aBIIMiiCS crienuduyeckuii |g, a B KadyecTBE aHTUTE] K HEMY — KOHBIOTarT,
MpEACTABISIIONMI  cobor |g (Hampumep, KpoJiu4muii) K COOTBETCTBYyIomeMy |Q
YelioBeKa, MEYeHHBI (pepmeHToM (00bIYHO mepokcuaasoi). Ilocnme 3aBepiieHus
BTOPOW HMMMYHOJIOTMYECKOM pEAKIMU CIEeayeT OTMbIBKA JIYHOK IUIAQHIIETa OT
n30bITKa KOHBIOTaTa W Jajee TpeTud HITan — (DEepMEHTATUBHAS PEaAKITHs,
Katanu3upyemMas (epMEHTHOM YacThi0 MOJIEKYJbl KoHbIOTaTa. CyOCcTpaToM JaHHOM
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peaKiuu CIIy>KUT OeClIBETHOE BEIIecTBO — XxpoMoreH (opTodenunennuamua — OD]]
win TeTpameTunioen3uud — TMB), KoTopblit B X0/1€ peakiuu o0pazyeT OKpalieHHOe
BELIECTBO. VIHTEHCUBHOCTh OKPACKH B JIYHKE OIpPEICICHHBIM 00pa3oM 3aBUCUT OT
KonuuecTBa cozepxamuxcss B mpoOe 1g. Ilocme ocraHoBkM (epMeHTaTUBHOU
peakiuu NpoBOASAT (OTOMETpUpOBaHUE JYHOK. Jlamee ¢ yderoM 3HA4YeHH
ONTUYECKON MJIOTHOCTH KOHTPOJBHBIX MPOO MPOBOASIT MAaTEeMaTHUECKYI0 00paboTKy
pe3yNbTaToB aHau3a. B o0iieM ciyyae, 4eM BhbIllie ONTHYECKas IIIOTHOCTh B JAHHOM
JyHKE, TeM OO0JbIlIe€ KOJUYECTBO CIELHH(PUUECKUX AHTUTE B COOTBETCTBYIOIIEH
npo0e M, CIEJ0BATENbHO, BBIIIE TUTP AHATM3UPYEMOM ChIBOPOTKH. [Ipu oTcyTcTBUA
B CBIBOPOTKE MCCIIETYEMBIX aHTUTEI JIYHKH OCTAIOTCSI HEOKPAILICHHBIMH.

B koumxkypewmmom awmanuze aHTHUTENA K OIPEACIIEMOMY COEIUHEHUIO
(buKCcUpOBaHbI K MOBEPXHOCTHU JIYHKHU TUIAHIIETa. B IyHKY BHOCSTCS aHaIH3UpyeMast
nmpo0a M KOHBIOraT, KOHKYPHUPYIOIIMI 3a MECTa CBS3bIBaHUS C (PUKCHPOBAHHBIMU
aHTUTEJIaMUd U MMEIOIIMA B CBOEM COCTaBe (PEPMEHTATUBHYIO METKY. AHalu3
IIPOBOAMTCA B JIBa 3Talla: MMMYHOJIOTUYECKasl peakuusi U (epMEHTATUBHAS PEaKIIUs.
3aBUCUMOCTh MEXJy KOHIICHTPAallMEW aHAJIM3UPYyEMOIr0 BEIIECTBA W ONTHYECKOU
IUIOTHOCTBIO B JIyHKaX UMEET 00paTHYIO 3aBUCUMOCTb.

Meronst MDA Kak caMOCTOSITENBHOE HAy4YHOE HAIPABICHHE, HMEIOLIEE
BAKHOE IPUKJIAAHOE 3HAYCHHUE, HAXOIATCA B IOCTOSHHOM pa3BuTuH. C omHOMU
CTOPOHBI, PACIIUPSIETCA YUCIO0 OOBEKTOB UCCIENOBAHUS, C IPYTrol — yriayOusitoTcs U
COBEPUIEHCTBYIOTCA METOJbl CaMOTO aHaju3a. OJTO MNPUBOAUT K TOMY, 4YTO
YIPOIIAETCS CXE€Ma aHAJIN3a, COKPAIAeTCs BpPEMsl €ro INPOBEICHUS, YMEHBIIAECTCS
pacxon peareHTOoB. MIeT MOCTOSHHBIM MOMCK BCE HOBBIX M HOBBIX (DEPMEHTOB,
WCMOJIb3YEMBIX B KayecTBe MapkepoB. Bce Bo3zpacratomiee Binussnue Ha HMOA
OKa3bIBAIOT XUMHS BBICOKOMOJIEKYJISIDHBIX COEJUHEHWH, KIETOYHAsT W TeHHas
WHXEHEPHUs, TI0Jl BIMSIHUEM KOTOPBIX MEHSIOTCS TEXHOJIOTUU TOIYYEHHUS] PEareHTOB
st UDA.

TEMA 11.2. MEXAHU3MBbI HEPEJIAYU 'OPMOHAJIBHOI'O
CUI'HAJIA B KUIIETKY

AKkmyarnbHocmb

buonornueckoe nercTBrE TOPMOHOB IMTPOSIBISIETCS YEPE3 UX B3AUMOJCHUCTBUE C
peuenTopaMm KIETOK-MUIIEHEH. PacrnosioxkeHne penenTtopoB B KIETKAaX MHILEHSX
3aBUCUT OT OCOOEHHOCTEM CTPOEHMSI TOPMOHA U MX (DU3UKO-XMMHUYECKUX CBOUCTB,
TaKk, TOPMOHBI  CTEPOMIHOM  MpUPOAbl  TUAPOPOOHBI U  CJIEIOBATEIHHO
0e3IMpEensATCTBEHHO MPOHUKAIOT Yepe3 MIa3MaTUYECKyI0 MEMOpaHy KJIETKU-MUIICHH,
CBA3BIBASICh C BHYTPUKIETOUHBIMU LIMTO30JbHBIMHU JIMOO SAEPHBIMU PELENTOPAMH.
HamnpoTuB, ropMOHBI O€JIKOBO-TIENITUIHON TIPUPOJIBI HE 00Iaat0T THAPOPOOHOCTHIO
U TI0OATOMY HE MOTYT MNpPOUTH uepe3 OWIUMHUIHBIA CION KIETOYHOM MeMOpaHBbI
KJIETKU-MUILEHH, OCYIIECTBIISAS NEpeladyy CUTHaJla TOJIbKO 4Yepe3 peLenTopsl,
Haxojsmuecs Ha mMemOpaHe KJIeTKH (MeMOpaHHBIE peuentopsl). BosnmelcTBys Ha
KJIETKY —MHILIE€Hb, TOPMOH BBI3BIBAET CHEHU(UYECKYIO OTBETHYIO PEALUI0 M3MEHSS
XOJ] IPOIIECCOB MeTaboIM3Ma.
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Llenb
OCBOGHI/IC MCTOOAa BJIIMAHHUA aAPCHAJIMHA Hd YPOBCHD I'NIFOKO3bI KPOBH.

TEOPETUYECKAA YACTb

CoBpeMeHHbIE TPEACTaBICHUS O MEXaHW3ME TNepeayd TOPMOHAIBHOTO
CUTHajJa B KJIETKy-MHIIeHb. CHUCTEMBbl BTOPUYHBIX MOCPEAHUKOB. CTpoeHHe u
HMCTOYHHUKU BTOPUYHBIX MOCPeTHUKOB: TAM®D, il M®, unosurontpudochara UD3,
muamuaraanepona  (JJAI), womoB  Ca?*. CxemMbl MEXaHU3MOB  IIE€pElaud
TOPMOHAIBHOTO CUTHAJla B KJIETKY: aJICHWJIaTLIHUKIIa3HOM CUCTEMBI,
MHO3UTON(POCHATHON CUCTEMBI, Yepe3 peLenTopbl O0JaAarONIMe KaTaTUTHUYECKON
aKTUBHOCTHIO, U€PE3 BHYTPUKIIETOUHBIE PELIETITOPHI.

Boripochkl 0risi caMOKOHMpPOris
1. Ot 4ero 3aBUCHUT JIOKAJIU3AIUS PELENITOPOB, BOCIPUHUMAIOITUX TOPMOHATBHBIN
CUTHAJI?
2. MemOpaHHO-BHYTPUKIICTOYHBIC  MEXaHM3MBI  TepeJadydl  TOPMOHAIBHOTO
CUTHAJIA:
a) aJICHUJIATIUKIIa3HAs CUCTEMA;
0) ryaHWJIaTUMKIIa3Hasi CUCTEMA;
B) nHO3UTOJIPOCchaTHas cucTeMa.
3. Ilepemaua TOpPMOHAIBLHOTO CHTHAJa dYEpe3 PEIenTOPhl C THPO3HMHKWHA3HOU
AKTUBHOCTBIO.
4. Tlepemaua TOPMOHAJIBHOTO CHUTHAja 4Yepe3 PEIENTOPbI, aCCOIMHUPOBAHHBIE C
SHyc-knHa3zamu.
5. BHyYTpUKIETOUYHBIN MEXaHU3M Mepeadyl TOPMOHAILHOTO CUTHAJIA, TPUMEDHI.

lMPAKTUHECKAA YACTb
JlabopaTopHasi padora
Biausinne aqpeHaInHA HA COIePKAHNE
IJII0OKO3bI B KPOBH

AJnpeHalMH OKa3bIBA€T BJIMSHUE HA YIJIEBOAHBIA OOMEH, YyCWUJIMBas pachaj
[JIMKOT€HAa B TI€YEHH 10 INIIOKO3bl. [lo3TOMy mpu €ro BBEACHUM COAECpPKaHUS
TJIFOKO3bI B KPOBU YBEJIMUMBAETCS.

Mamepuan uccneoosanus

LlenpHast KpOBb KPOJIMKA, B3sITas 10 U MOCIIE BBEICHUS aJIpeHAIMHA.

Kponuka B3BemMBaKOT, W3 YIIHOM BEHbl B MPOOUPKY, CMOYEHHYIO
AHTUKOATYJISTHTOM, O€pyT KpOBb, B KOTOPOW OIPEAENAIOT COJIEPKaHUE TIIFOKO3BI.
3aTeM XKUBOTHOMY BBOIAT moakoxHo 0,1% pactBop agpenanuna u3 pacuera 0,3 mu
Ha 1 kr maccel Tena. Yepes 30 MUH mociie BBEJEHHUS aJpEHAIMHA MOBTOPHO OepyT

KPOBb M CHOBA OTIPE/ICIISIIOT COACPIKaHUE TITFOKO3BI.

Ha npaktuueckoM 3aHsITUU BIWSHUE aJpeHaINHA HA YPOBEHb TITFOKO3bI KPOBU
HCCIICYIOT TTyTEM HCIOJIb30BaHUsI TOTOBBIX OOpa3llOB KPOBU, B3STON /10 BBEACHUS
aapeHanuHa W yepe3 30 MHMHYT TIOCJ€ BBEJICHHUS QJpPCHAIMHA, B KOTOPBIX
ONPENIEIISAIOT COAEPKAHUE TIIFOKO3bI TIIFOKO300KCUA3HBIM METOIOM.
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lNpuHyun
I'moko3a ¢ momomiplo  rroko300kcua3el (KO 1.1.3.4) okucnsercs 10
TJIFOKOHOBOM KHCIIOTHI ¢ 00pa3oBaHueM Nepokcuaa Bogoposa. [lepokcua Bogopoa B
npucyrctBun  (pepmenta mnepokcugazel (KD 1.11.1.17) oxucnser KpacuTelb
4-aMUHOAHTUIIMPUH, TMpeBpalias ero B OKpallleHHOe coeAuHeHue. VHTeHCUBHOCTH
OKpacKM  MpPONOPUMOHAJIbHA  COAECPKAHUIO  TJIOKO3bl M OMNpEIemsieTcs
(OTOKOJIOPUMETPUUECKH.
Peakmusnbl
1) paGoumii peareHT, coaepxariuii (eHO, TIIOKO300KCHIa3y, MEPOKCHUIA3y,
4-aMUHOQHTUIIUPUH B KanueBo-(ochaTtHOM Oydepe; 2) 555 MMonb/n cTaHgapTHBIHN
PacTBOP TJIFOKO3BI.
ObopydosaHue
Mukpoxonopumerp MKM®-02M.
[lbosedeHue aHaru3a

IIpoo6bI1, M
710 BBEJICHUS 10CJI€ BBEACHMUS Cranpapt, M
aJipeHaJIHA aJipeHaJINHA
Pabounii pacTBOp 3,0 3,0 3,0
Kposb 0,01 0,01 -
CraHapT II0KO3bI — — 0,01

Conepxkumoe TpoOUPOK MEePEeMENINBAIOT, HHKYOUPYIOT
ripu 37 °C B TeueHue 15 muH. M3MepstoT ONTUYECKYIO
IJIOTHOCTH NpH JTMHE BOJIHBI 510-530 HM (3eneHbli
CBETOMUIIBTD)

Pacuem

[noko3a, mmonb/n] = iﬂx C... Tae
CT
Eon— onTruueckast miaoTHOCTH MpoOkI, Ecr — onTuueckas mioTHOCTh CTaH1apTa,
Ccr — KOHIIEHTpaLMs CTAaHAAPTHOTO PacTBOPA.
OgbopmneHue pabomel

3anuchIBatOT MPUHLIMI METOJa. Pe3ynbTaTsl 0pOpMIISIOT B BUAE TAOIUIIBI:

CopepxxaHue rjirKo3bl,
MMOJIB/JI

A0 BBCACHUSA aJpCHAIIMHA IMOCJIC BBCACHUA aIpCHAJIMHA

Cnenath BBIBOJA 00 OCOOEHHOCTSX JCHUCTBUS ajpeHajMHa Ha KOJUYECTBO
[JIFOKO3bI B KPOBU U OTMETUTh MEXaHU3M €ro JIeHCTBUS.
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TEMA 11.3. BHOXUMMSI TOPMOHOB BEJIKOBO-IIENITUTHOM
IMPUPOABI U ITPOU3BOJHBIX AMUHOKHUCJIOT

AKmyarnbHocmb
OCHOBHOE KOJMYECTBO TOPMOHOB OpraHM3Ma 4YeJIOBEKa MMEIOT OEIKOBO-
HNENTUIHYI0 TPUPOJYy CTPOEHMs,, K HHUM OTHOCSTCS TOPMOHBI THUIOTajamyca,
runousza, a TaKKe HEKOTOPbIX MNEPUPEPUUECKUX IHIOKPUHHBIX  IKEJe3:
HOXKEITYAOYHOW, MapalmMTOBUAHOW M Jp. BzaumopeiicTBue ropMOHOB O€IKOBO-
MENTUAHON TPUPOABl W MPOU3BOJHBIX AMUHOKHCIOT C KJIETKAMH-MHILIECHIMU
OCYIIIECTBISICTCS B OCHOBHOM 4epe3 crenu(puueckrue pelenTopsl JOKaTu30BaHHbIE B
MeMOpaHe KJIETOK, HCKIOYEHUE COCTABISIOT JIMIIb TOPMOHBI IIMTOBUIHOM KEJIE3bI,
CIIOCOOHBIE IPOHUKATH B KIIETKY, YTO CBA3BIBAIOT C MPUCYTCTBUEM HOJA B CTPYKTYpE
MOATHUPOHUHOB. buonorndeckue 3ppekTsl rOPMOHOB pa3HOOOPa3HbI U HANPABIIEHBI
IJIaBHBIM 00Pa30M Ha PEryJisIUui0 0OMEHa BEIECTB, HAPYIIEHUE CEKPELIM TOPMOHOB
BEJET K Pa3BUTHIO 3HJIOKPUHHBIX 3a0o0sieBaHuU. [Ipu SHAOKPUHHBIX 3a00J€BaHUSIX
UCIIOJIB3YIOT 3aMECTUTENIBHYI0 TEpalhi0 TOPMOHAIBHBIMU IIperapaTaMy WM
npenaparamMy aHTUTOPMOHOB.
Llenb
OcBoeHME METO/I0B KaYECTBEHHOI'O OOHAPYXEHHUSI TOPMOHOB.

TEOPETUYECKAA HYACTb

XapakTepucTika TOPMOHOB  MEepUPEPUUYECKUX  DHAOKPUHHBIX  KEJE3:
IATOBUAHOW, TAPAIIUTOBUIHON IKEJIE3, TOJKEIYIOYHOM JKEJIE3bl, MO3TOBOTO
BEIICCTBA HAMOYCYHUKOB. XMMHUECKOE CTPOCHHE TOPMOHOB (aapeHanuna, Ts, Ta),
MMEThb TPEICTABICHUE O CTPYKType APYTHX TOpMOHOB. buonorunueckue QyHKImu
TOPMOHOB, HApyIICHUS METa00JM3Ma TPHU TUIMO- U TUNEPPYHKIUU IHIOKPUHHBIX
xene3. Mismenenus: Mmerabonm3ma B aOCOPOTUBHBIN U MOCTAOCOPOTUBHBIN MEPUOJIBI.
N3meHeHus TOpMOHAIBHOTO CTaTyca M MeTaboM3Ma Ipyu caxapHoM JihadeTe.

Bonpockl 0nsi caMoOKOHmMporis

1. T'opMOHBI UIMTOBUIHON >KENE3bl, CTPOCHHE TPUHOATUPOHMHA W THUPOKCHHA,
CMHTE3a W KaTabojliu3Ma TOPMOHOB, PETyJIslUI0 WX  00pa3oBaHMUs,
OMOJIOTMYECKOe JEHCTBHE, TUIMO- W TUNEPPYHKIUU IIUTOBUIHON >KEJIE3bI
(kpeTuHU3M, MUKCceeMa, Oa3eoBa 0OJIC3Hb).

2. XuUMHU4YecKas TpUpoJia, ydacTHE B peryysiiuu oOMeHa kaibius U ¢docdaTtos
TOPMOHOB MapaTrOpMOHA W KaJbLIUTOHWHA, pOJb BUTaMUHA D, OCHOBHBIE
CUMIITOMBI TUIIO- U TUIIEPIIAPATUPEOUIU3MA.

3. T'OpMOH MOMKETYJOUHON Kele3bl — TIIOKaroH, ero XWMH4YecKas MpHUupoa,
ydacThe B pEryjsiuu OOMEHa BEIIeCTB, MEXaHWU3M THUIEPTIUKEMHUYECKOTO
JICVCTBUSL.

4. TOpMOH NOKETYIOYHOU 3JKENe3bl — HMHCYJIMH, €ro XHMHYECKOE CTPOEHUE,
oOpa3oBaHHE W3 TMPOWHCYJWHA, PETYJSIUS CHHTE3a M CEKPEIUH, OpTaHbI-
MUIIIEHH U MEXaHU3M JICHCTBUS TOPMOHA, POJIb B PETYJISIIIMA OOMEHA YIJIEBOIOB,
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JUNUAOB W OENKOB, OMOXMMHYECKHE MEXaHW3Mbl aHaboiamdeckux 3¢hEdHEeKToB
WHCYJIMHA.

5. ®opmbl  caxapHoro amabera, BO3MOXXHBIE MPHYUHBI  HHCYJIHMHOBOM
HEJOCTAaTOYHOCTH, KIMHUYECKHE CHUMITOMBI M OCHOBHBIE OHOXMMHYECKHE
NpU3HAKK caxapHOro auadera, ero OCI0KHEHHS.

6. ['opMOHBI MO3rOBOTO CJIOS HAJAMOYCYHUKOB, CTPOCHHE M CHUHTE3 aapeHaInHa,
OpraHbI-MHIIIEHU, POJIb B OOMEHE BEIIECTB, MEXAaHU3MBI TUIEPIIUKEMUU U
JUTIOIUTUYECKOTO JEHCTBUS TOPMOHA.

7. Ydactrhe ropMOHa aJipeHajuHa B aJaNTHBHBIX PEAKIIUAX IIPH CTPECCE.

3adaHue 0nsi camMornod2o0mosKu
CocraBbTe TaONHITY TTO MPUBEICHHON CXEMeE:

w g Bausinue Ha 0OMEH BeEIECTB % =
av]
< 8 = r =
Q ~ o = an R
Q o] =) H m L T
S 3] o O 2
S « &= = o N o T s
S 9 = S ST o QO

Q. o [ xS > B =
S o 3 S O = g
o & FE = g5 = © = 0o
~ = 8 < S = P~
= = M = SE=
< = o = T =
2 @) 5 0 S
T S g E

= R E
MNMPAKTUYHECKAA YACTb
JlaGoparopHasi pabora
KauyecTBeHHBbIE peakunu onpeaeJeHNsl HHCYJINHA
lNpuHyun

NHcynuH sBASETCS TPOCTBIM OEJIKOM M J1aeT XapakTepHbIe KaueCTBEHHbIE
peakiuu Ha 0esok: OMypeToBYI0, KCAHTONPOTEUHOBYIO, DO U JIp. DTU peaKU He
crieu(pUIHBI.

Mamepuan uccrie0ogaHusi
PacTBOp nMHCynMHAa.
Peakmusebi

1) 10 % u 30 % pactBopsr NaOH, 2) 1 % pactBop CuSQy, 3) peaktuB Do,
comepxkammii 5%  pactBop (CH3COO),Pb wu 30% pactBop NaOH,
4) xonnentpupoBanHas HNOs, 5) pactBop Hatpusi HUTporpyccuaa, 6) peakTHB
Mumnona — pactBop HutpatoB pryt (I) m (II) 8 HNOz ¢ npumecsto HNOp,
7) pacTBOp HUHTHPUHA.

[posedeHue aHanusa

B npoOupku HanuBaroT Mo 5 Kamelb pacTBOpa MHCYJIWMHA W MPOJEIBIBAIOT
KaueCTBEHHbIE PEaKIIMU Ha OEJIOK.

bUuYPETOBASA PEAKLIUA

B npobupky ¢ pactBopom mHCyamMHA BHOCAT 3 Karu 10 % NaOH u 1 xammio
CuSOas.
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HuHrugPUHOBASA PEAKIIUA
PacTBop MHCYNMHA CMEIIUBAIOT C 5 KaIlJISIMUA pacTBOpa HUHruApuHa. [IpoOupku
HarpeBaroT W KUOATAT 1 MuHyTy. OTMedarOT TOSBJICHUE CHUHE-(PHOJIETOBOTO
OKpalIMBaHMS.
KCAHTONNPOTEMHOBAS PEAKLJUA
K pactBopy uHcynuHa [100aBISIOT 2 KallM KOHIICHTPUPOBAHHOM a30THOM
KUCIOTBl M OCTOPOXHO HarpeBaioT. HaOmionamT 3a TMOSBICHUEM KEITOro
OKpaiBaHus, nepexozsiero npu nodasnenun 30 % NaOH B opanxkesoe.
PEAKIIMW HA CEPOCOJEPXAIJUE AMUHOKHUCJIOTHI
lNpuryun
CynpbruapunbHble TPYNNbl B HWHCYJIMHE TOABEPTalOTCS  IICIOYHOMY
TUAPOJIN3Y, B PE3yNbTaTe YEero MPOWCXOAUT OTIICIJICHUE CEephl B BHUAE Cyib(duma
HaTpus N&S, KOTOpbIil BCTyNaeT B IajdbHEUIINE PEaKIIUH.
[lposedeHue aHarnu3a
PactBop uncynuna u 5 kanenb 30 % pactBopa NaOH xunstsat 1-2 MUHYTHI.
Paznenstor conepxxumoe Ha 2 yactu il peakiuid «A» u «by.
A.PEAKIIUA DOJIA
K 5 kxamnsMm ruaponuzata MHCYJIMHA J100ABISAIOT 1 Kario pacTBOpa YKCYCHO-
KHCJIOTO CBMHIIA M HarpeBarOT 10 KumeHus. OTMedaroT MOsIBJIEHHE Oyporo Wiu
YEPHOT'0 OCAIKA.
b.PEAKIJUA C HUTPOIIPYCCHIOM
K 5 xamnam ruzpposvszaTta MHCYJIMHA AOOABISIOT 2—3 KaIlld pacTBOpa HaTpUs
Hutponpyccuaa. OTMEYaroT MosBICHUE KPACHO-KOPUYHEBOTO OKPALIMBAHUSI.

TEMA 11.4. BHOXUMMS TOPMOHOB CTEPOUTHOM TPUPOIbI

AKkmyarnbHocmb
['opMOHBI KOpBI HAAMOYEYHUKOB M TIOJOBBIX JKEJe3 — 3TO OCHOBHbBIE

KUPOPACTBOPUMBIE CTEPOUJHBIE TOPMOHbL. OHM Y4YacCTBYIOT B aJalTallMOHHBIX
peaKlMsIX Ha BHEIIHUE PA3APAKUTEIH, PETYIUPYIOT pa3MHOKEHUE, POCT U Pa3BUTHE
OpraHu3Ma, BIUAIOT Ha AU(P(EpEeHIUPOBKY TKaHEW, (GOPMUPOBAHKE MOBEIECHYECKHUX
peakiuii. B KJIMHUKE TIIFOKOKOPTUKOUIBI TPUMEHSIOT KaK MPOTUBOBOCTIAIUTEIBHEIE,
aHTHAJUICPTHYECKHEe W AaHTUMMMYHHBIC TpemapaThl, a IOJIOBbIE TOPMOHBI M WX
rOPMOHaJIbHBIE ~ Tpenaparbl HMCHOJB3YIOT B  OHKOJIOTUYECKOW TMPAaKTUKE, B
3aMECTUTEJIbHOM TOPMOHOTEPANUH, B TOPMOHAJILHON KOHTPALICTILINH.

Llenb

OcBoenne MeTOZ0B OOHAPYKEHHSI CTEPOUIHBIX TOPMOHOB W TMPOAYKTOB HX

MeTaboIM3Ma.

TEOPETUYECKAA YACTb
CrepouiHble TOPMOHBI, XUMHUYECKOE CTPOCHUE OCHOBHBIX MPEJCTaBUTEIEH,
OCOOEHHOCTH  PEryjsiliud WX CeKpeuuu, OWocuHTE3 (CTEpOUIIOTCHE3) U
npejacTaBieHne o karabomusme. Ponb rumoramamo-runodu3apHONW CUCTEMBI B
PETYIAIMU 00pa30BaHUS U CEKPEINH CTEPOUIHBIX TOPMOHOB. MexaHu3M mepenadn
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CTEpOUJHBIMU TOPMOHAMHM CHUTHajJla B  KIETKy-MUIIEHb. ['OpMOHBI  KOpBI

HAJIIOYEYHUKOB: TJIFOKOKOKOPTUKOUIBL. XUMUYECKask CTPYKTypa TJIFOKOKOPTUKOUIOB

(Ha mpumepe KopTuzona). buonorndeckas GyHKIUS MTIOKOKOPTUKOUAOB. Perynsims

[JIFOKOHEOTEHE3a TIIIOKOKOPTUKOUAAMU. Polb 3TUX TOPMOHOB B aJalTAallHIOHHOM

cunapome (uccrnenoBanusi . Cenbe). ['wmo- u TrUNEpKOPTULIMZM, HAPYIICHUS

MeTabonu3ma. XHUMHYECKass CTPYKTypa MHUHEPAIOKOPTHUKOMAOB (HAa TpUMEpe

anbaocTtepoHa). Perymsiust oOpa3oBaHus W CEKpelMH ajbJAOCTepoHa (pEHHH-

AHTHOTCH3WBHAs cucTema). buomormueckas GyHKIHS MUHEPAIOKOPTHKOHUIOB,

MEXAaHU3M JIEUCTBUS AlIbAOCTEPOHA. [1010BBIE TOPMOHBI. XUMHUUYECKAs! CTPYKTYpa, Ha

MPUMEPE KEHCKOTO IMOJOBONO TOPMOHA ACTPAAMOIIA MU MYXKCKOIO TOPMOHA

TecTocTepoHa. Posb runmotasiamMo-Tuno(u3apHO CHCTEMBI B PETYJNAINN CHHTE3a U

CEKpeIMN JKCHCKUX M MY)KCKHX IIOJIOBBIX TOPMOHOB. buonormdeckas QyHKIUS

MOJIOBBIX TOPMOHOB. IIpakTHyeckoe HCIOIb30BaHUE CTEPOUIAHBIX TOPMOHOB B

MEIULINHE.

Bonpockl 0risi caMOKOHMpPOsis

1. Kakoit mnpomecc HazbBaeTcs «crepoujgoreHe3zom»? HasBatb OCHOBHbBIE
HalpaBJeHUs] U KJIIOYEBbIE META0OJUTHI, OIpEACNAoNe 00pa3oBaHUE
OTJEJIbHBIX TPYIIT CTEPOUIOB.

2. Ponp runotaiamo-runodu3apHO CHUCTEMBbl M MEXaHU3Mbl MPSMON U
OTpUIIATEIBLHOM OOpaTHOM CBA3M B PETYIAIMH CEKPEIUU CTEPOUIHBIX
TOPMOHOB.

3. [ IIOKOKOPTHUKOHWIIBI, OCHOBHBIE NPEICTABUTENIN, OPTaHbI-MHIICHH, MEXaHU3M
nepeayu TOPMOHAJILHOTO CUTHAJIA, PETYJISIMS MEeTa0oIn3Ma.

4. XapakTepucThKa MeEXaHW3Ma pPa3BUTUS THUNEPIIIMKEMUM TI0J] BIUSHUEM
[JIFIOKOKOPTUKOUIOB.

5. [ITlouemy mpemaparbl TJIOKOKOPTUKOMIHOW TPUPOJBI  MPOTHUBOMOKA3AHBI
OOJILHBIM CaXxapHbIM JUA0ETOM?

6. HasBarb posb MNIIOKOKOPTUKOUIOB B aIalTAIIMOHHOM CHHJIpOME (MCCIIeIOBAHUS
I'. Cenbe), THMO- W THUNEPKOPTUIIM3M, HapylieHne wmetabonu3ma. Kaxkoe
COCTOSIHUE Ha3bIBAIOT CTEPOUIHBIM TUAOETOM?

7. T JIIOKOKOPTUKOWIBI — JIGKAPCTBEHHBIC TMpErapaThl, MEXaHU3M MPOTHUBO-
BOCHAJIUTEIIBHOTO U AaHTHAJJIEPTUYECKOTO JEUCTBHUS TIIFOKOKOPTUKOUIOB.
8. MuHepanoKOpPTUKOUIBI,  OCHOBHBIE  TPEACTABUTENIM,  OPraHbI-MHIICHH,

MEXaHHU3M WX JCHCTBUS B PETYJISLIMKU BOJAHO-COJIEBOIO OOMEHA.

9. PeHMH-aHTHMOTEH3WHOBAs CUCTEMa, €€ POJIb B PEryJSIIIUM CHHTE3a U CEKPELUU
aJbJ0CTEPOHA, TUIIO- U TUIIEPATIbIOCTEPOHU3M.

10. KXeHckue T0JIOBBIE TOPMOHBI, OCHOBHBIE TIPEACTABUTENIM, OCOOCHHOCTH
peryJisiiiuy CeKpeIu, MeCTO UX 00pa30BaHus, OPTaHbI-MUIIICHH, OMOJIOTHYECKas
poib B oOecrnedeHUH PEenpoOayKTUBHON (YHKIIMKM OpraHu3Ma >KEHIIUHBI U
BJIMSIHHAE Ha OOMEH BEIIECTB.

11. TlpuBectn npuUMeEpbl NPUMEHEHHUS CHUHTETHYECKUX aAHAJIOTOB ASCTPOTCHOB U
MIPOTE€CTUHOB B KAYECTBE KOHTPAICTITHBOB.
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12. Myxckue TI0JIOBBIE TOPMOHBI, OCHOBHBIE MPEICTABUTENIN, OCOOCHHOCTHU
pEeryJsiIMM CEKpEeUMH U MECTO OOpa3oBaHMsl, OPraHbl-MUIIEHH, MEXaHU3M
NEHCTBUS U OMOJIOTUYECKAs! POJIb.

13. AmnabGonuueckue CTEpOUabl B KAUECTBE JIEKAPCTBEHHBIX MPENApaToOB, IOOOYHbBIE
3¢ (eKThl X IPUMEHEHUs, TIOKa3aHUs K IPUMEHEHUIO.

lTPAKTUHECKAA HYACTb
JlabopaTtopHnas padora
KauyecTBeHHbIC peakuuu onpeaeseHus GpoInKyJIuHa
Peakmusbi
1) 30 % pactBop NaOH, 2) peaktu ®onuna, 3) konuenTpupoBanHas H2SOa,
4) 2 % pacTBOp M-TUHUTPOOCH30J1a B A0COJIFOTHOM STHJIOBOM CITUPTE.
KAYECTBEHHAA PEAKIIUA C KOHIJEHTPUPOBAHHOM
CEPHOH KHCJIOTOH
lNpuHyun
DOJUTUKYJIUH C CEPHOU KUCIOTON 00pasyeT 3UpHbIE COCTUHEHUSI COJIOMEHHO-
KEJITOTO 1[BETA C 3€JIeHOM (hTyopeciieHIueH.
Mamepuan uccrnedosaHusi
CnupTOBBIN WM MACISHBIN pacTBOP (POJLIMKYJIHHA.
[MposedeHue aHanu3a

B npobupky nanmuBarot 20-30 kameib CIIUPTOBOrO pacTBopa (POJUTUKYJIWHA U
MOMENIAIOT B KUIISIIYIO BOJIAHYIO OaHI0 Ha 5—10 MUHYT 11 yAalieHusl ciupTa. 3aTeM
B MPpOOUPKY ocTopokHO n00aBistoT 20-30 kamnens koHil. HoSO4 1 BHOBH TOMEIIaOT
MpoOUpPKY B KHUISIIYIO BOJsHYI0 Oanro Ha 5-10 muH. [locreneHHo mosBiseTcs
COJIOMEHHO-KEJITOE OKpalluBaHue, epexosinee B opanxenoe. [logHocs mpooupky
K (uryopockorny, HaOII0JaI0T 3eJIeHYI0 (DITyOpPEeCIeHIIUIO.

C macnsHbIM pacTBOPOM (POJUTHKYJIMHA PEAKIUI0 MPOBOJISAT MPU KOMHATHOU
temrniepatype. K 2 kamisaMm MaciasHoro pactBopa (osuimkyivHa npubasisior 30
karnenb KoHIl. HySO,. [TocTenenHo mosBisieTcsi COTOMEHHO-KENTOE OKpAIIMBaHHE.

KAYECTBEHHAS PEAKIUS C PEAKTUBOM DOJIMHA
lNpuHyun

QDOJIMKYJIMH BOCCTaHABIMBAET (POCPOPHO-BOIBPPAMOBBI PEAKTHB (PEAKTUB
@onuHa) ¢ o0Opa30BaHHEM OKpAICHHBIX MPOAYKTOB. Peakuus oOycioBieHa
HaJlnuueM (PeHOIbHOM TPyNIUPOBKHU B MOJIEKYJI€ (DOJUTUKYIJIMHA.

Mamepuan uccrie0ogaHusi
CrnupTOBBIN WM MACIISHBIN pacTBOP (OJITUKYIIMHA.
[lposedeHue aHarnusa

B npobupky BHOCAT 5 Kamenb pacTBOpa (OJUTMKYJIMHA W JOOaBISIOT TIO

2 karua pactBopa NaOH u peaktua ®@onuna. [losiBisieTcst cuHEe OKpaliMBaHue.
KAYECTBEHHAA PEAKIJUA HA 17-KETOIPYIIITY
lpuHyun

17-xeTocTepounibl, B3aMMOICHCTBYS B IIEJIOUYHON CpeJie C M-TUHUTPOOCH30JI0M,

00pa3yroT OKpalleHHbIe TPOAYKThI KOHJACHCAIIMYA BUIITHEBO-KPACHOTO I[BETA.
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Mamepuan uccrie0ogaHusi
CnupToBBIN WM MACIISHBIN pacTBOP (OJLITUKYIMHA.
[posedeHue aHanusa
B npoGupky BHOCSAT 5 Kamenb pacTBOpa (QOJUIMKYJIMHA W JOOaBIAIOT IO
Skanenb pactBopa NaOH wu n-gunutpoOenzona. IlepememmBaror. Pa3zBuBaercs
BUIIIHEBO-KPACHOE OKPAIIMBAHUE.
OgpopmneHue pabomel
3anuChIBAIOT MPHUHIIAI METOJOB. Pe3ynbTaThl 0(OpMIISIOT B BUC TAOTUIIH:

XUMHYecKas
I'opmon KauecTtBeHHas peakuys Pe3ynbrarsl
pupoaa

IHIPAKTHYECKOE IIPUMEHEHHUE 'OPMOHOB

[upokuit 1UAoO30H BIUSHUS, CIOCOOHOCTH pEryJUpPOBaTh OCHOBHBIE,
OTIPEIEISIONTUE MPOIIECCHI B JKU3HEACATEIBHOCTH OPraHU3Ma, 00YCIOBUIN TUPOKOE
HCIIOJIb30BaHUE TOPMOHOB M TOPMOHOMJIOB B MPAKTUYECKOW MEAUIMHE HE TOJIBKO
pH 3a00JIEBaHMSIX, BHI3BAHHBIX TOPMOHAIBHON HEIOCTATOYHOCTHIO (3aMeCTUTENbHAS
Tepanusi), HO U IIpH 3a00JIEBaHUSIX, CBA3aHHBIX C PA3JIMYHBIMU HAPYIICHUSIMHA OOMEHA
BEILIECTB PA3IMYHOM STUOJNIOTHH. [ JieueHUs HSTUX 3a00JIEBaHUM BBITYCKAETCS
Macca TOpMOHAIBHBIX MPEMApaToOB U KX CUHTETUYECKUX aHAJIOTOB.

B ne4yeOHOM npakTHKe UCIIONIB3YETCS TUPOKCUH B BHUJIEC MIpenapaTa TUPEOUIMHA
U TPUMOJITUPOHUHA TUIPOXJIOPHUAA MPHU TUNODYHKIMU IUTOBUIHOMN Kemesbl. Kak
AHTUTUPEOUJHBIN Tpemapar MNPUMEHSIOTCS MEPKa30oidWwil TMpU  TUNePpPYHKIUH
HIUTOBUAHOM *kene3bl (Mpu AU Py3MOHHOM TOKCHYECKOM 300€).

[Ipu caxapHom auabeTe C yCcneXoM MPUMEHSETCS WHCYJIWH JJI1 UHBEKUIUM, a
TaKXe €ro IMpenaparbl MPOJOHTMPOBAHHOTO AEHCTBUS CYCHEH3USl LUHK-WHCYJIMHA
aMmop(HOro, MPOTAMUH-IIMHK-UHCYJIWHA W Ap. [IpUMEHSIOTCS Takke CYWHCYJIHH,
MHCYJIVH b.

Jist  mpemynpexaeHus: TEeTaHWd, OOYCIOBICHHOM THIOKaJIbIUEMUEH TMpu
TUIONIapaTUpeo3e,  UCHOJB3YIOT  Openapar  NapalllUTOBUAHBIX — Kele3  —
napaTUpeounH g uHbekiuil. [lpu psge cucteMHbIX 3a001€BaHUN MPUMEHSIOT
TUMOKAJIBIIMEMUYECKUI TOPMOH TUPEOKAJILLIMTOHUH B BUJIE MPEIapaTa KalbLIUTPUHA.

CrepousiHble TOPMOHBI, B OCHOBHOM TJIFOKOKOPTUKOHWJBI — KOPTU30H U
TUAPOKOPTU30H (M HX CHUHTETHYECKHE aHaJoThU — TPEAHU30JIO0H, MPEIHU3O0H,
METUJIIPEIHU30JI0H, JIeKcaMeTa3oH, cuHadiaH, CceHalap MW Jp.), C YCIEXOM
NPUMEHSIOT JUIS  JICUCHHUS Pa3JIMYHBIX  aJUICPTUYECKUX U ayTOMMMYHHBIX
3a0osieBaHUN (peBMaTu3Ma, JEepMaTo30B W [Ip.), a TaKXKe KOJUIAareHO30B —
3a00JIeBaHUH, CBS3aHHBIX C MOPAKEHUEM COCIMHUTEIHHON TKaHU, 05KOTOB. [ 1a3HBIX
3a0oneBanuii, rAe TpeOyeTcs WCHOIB30BaTh WX MPOTHBOBOCTIAIUTEILHBIC,
JIECEHCUOMITU3UPYIONINE, TPOTUBOAIIICPTUIECKUE, UMMYHOCTIPECCUBHBIC CBOMCTBA.
Nx uMMyHOJENPECCUBHOE JIEHCTBUE UCIIONIB3YETCs M1 MPO(DUIAKTHKN OTTOPKCHUS
MEePEeCAKCHHBIX ~ OpraHoB. M3  MUHEpamoOKOPTUKOCTEPOUIOB  MPUMEHSIOT
TI€30KCUKOPTUKOCTEpOHOaleTar (mpu Ooyie3HW AJaHMCcOHA, a TakXKe AacTeHHH,
MBIIIIEYHOM C1ab0CTH U T.I1.).
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My»XCKOM TOJIOBOM TOPMOH, a TaKXe€ €ro CHHTETUYECKHE aHajJoru —
METHJITECTOCTEPOH, TECTOCTEPOHA MPOMUOHAT U ApP. HUCHOJB3YIOTCA IPU IOJIOBOM
cnaboCTH Yy MYXKUMH W TPHU 3JI0KAYECTBEHHBIX OIYyXOJSX TPYIHOM JKene3bl Y
KEHIIMH. JKEHCKHUE MOJOBbIE TOPMOHBI B BUJE MPENAPATOB ACTPOHA, ICTPAAMOIIA U
Ip., a Takke UX CHHTETUYECKHE aHaloTu (CHHECTPOJ, METHJIICTPaaAUo,
TUATWICTUIILOACTPOJI)  UCIOJB3YIOTCS  MpU  3a00JIeBaHMSIX,  CBSI3aHHBIX €
HEJAOCTAaTOYHOU (YyHKIMEH SMYHUKOB Yy S>KEHIIUH, W TpHU TUNEepTpodUu U pake
MIPEACTATEIBbHOM KENE3bl Y MYKUMH.

B nmaHHOM ciydae 3CTPOr€HbBI M aHIPOTEHBI BBICTYNAIOT Kak IIPUPOJHBIC
AHTUTOPMOHBI, KOHKYPHUPYIOIIHE 3a CBA3BIBAHUE C PELENTOPAMHU IPOTUBOIIOI0KHOTO
TOPMOHA: 3CTPOreHbl OJIOKUPYIOT aAHJAPOrEHHBIE PpELENTOPbl, a aHJIPOre€Hbl —
ACTPOTCHHBIE.

['opMoHBI xedToro Ttena (MPOTeCTEpOH, MPErHUH U JIp.), IOJIy4YEHHBIE
CUHTETUYECKUM IIyTE€M, UCIIOJIB3YIOT IIPU MATOJOIMYECKUX COCTOSHUSAX, CBA3AHHBIX C
HEJIOCTaTOYHOCTBIO JKEITOI0 Tejla IIPU MAaTOYHBIX KPOBOTEUEHHUAX, BBIKUIBIIIAX U 1.

Kpome BiusHuA Ha (QyHKUMU NOJIOBOW c(ephbl, MYKCKHE IMOJOBBIE TOPMOHBI
CTUMYJMPYIOT TPOLIECCHl CHUHTE3a OEIKOB. ODTO MOCIYXHJIO OCHOBaHMEM IS
CO3[aHUs PsAZa CUHTETUYECKHUX IPENAapaToOB C BBIPAXECHHBIM BIUSHUEM HA CUHTE3
Oelka TMpU  HE3HAYUTEIBHOM TOHAJOTPONHOM  BIMSHUU. OTH  IpenapaThbl
(anabonmueckue crepounbl) — (peHoOomma, peTaboawi, CwIaboMMH U JIp.
MPUMEHSIOTCS B MEAMIMHE MpPH Pa3IudHbIX (opMax HCTOLIEHUS M OEIIKOBOTO
TOJIOJAHUS.

AnpenokoptukoTponsbli TopMoH (AKTIT mnu KOPTUKOTPOINMH) U KOPTU30H
OJlaronpuATHO ACHCTBYIOT IpH ocTpoid neiikemun (pake kposu). AKTI nmpumenstor
Py BTOPUYHOW TUNO(PYHKIMU KOPbI HAJAMNOYEUHHUKOB, HCIONB3YIOT TAaKXKE Kak
MPOTUBOAIEPTUUECKOE U MpOoTHUBOBOcHanuTenbHoe cpeactBo. AKTI nns ycunenus
U YIJIMHEHUs CpOKa JCHCTBHS INPUMEHSAIOT B BUJE IIperapara — CyCIICH3Us LIMHK-
KOPTHUKOTPOIIHHA.

N3 ropmonHOB mepenHen nonu runodusza B JIEYEOHONW MPAKTHKE HUCIOIB3YIOT
TaK)X€ THUPEOTPONUH (IPU HEAOCTATOYHOCTH (PYHKUMU IIUTOBUIHON Keyesbl),
coMaToTponuH (mpu TUNMOGU3APHON KAPIUKOBOCTH U [Ip.), aAWIO3UH (Tpu
OKUPEHUN ).

W3 ropmoHOB niepeaHeit 101 runodgu3a B MEAUITMHCKON MTPAKTUKE TPUMEHSIOT
FOHAJOTPONIMH M IPOJAKTUH. [ OHAZOTPONIMH XOPUOHUYECKHW W MEHOIAy3HBIN
Ha3HAYalOT MPU HAPYIICHUH MOJIOBOM (PYHKIMHU Yy KEHIIMH U MYXXYUH, a IPOJAKTUH
(mox Ha3BaHWEM JIAKTHH) — IMPU HEIOCTATOYHOM CEKpelMH MOJIOKa Y JKEHIIUH B
ITOCJIEPOIOBOM TMEPUOE.

N3 npemnaparoB cpeaHeit U 3aaHel 107U runoduza B MEAUIIMHCKON MPaKTHKE
UCIIOJIb3YIOT HWHTEPMEANH, a OKCUTOIMH, JA€3aMUHOOKCUTOIMH, TH(QOTOUUH U
MUTYUTPUH NPUMEHSIOT B aKYIIEPCKOW MPAKTUKE JJI1 YCUJIIEHUS! COKPAILICHUSI MATKHU.
MamMoQU3UH Ha3HAYaIOT MPHU IOCIEPOJOBBIX MATOUYHBIX KPOBOTCUEHUSX M JUIA
CTUMYJINPOBAHUS JIAKTALMU, AJAYPEKTUH — IPU HECAXapHOM MOYECU3HYPEHUU U
HOYHOM HEJECpKaHUM MOYM KakK aHTUAMYPETHUK. B kadecTBe Ipemnapara Haileln
IIPUMEHEHUE W COMATOCTaTMH — MENTHJ Kak peryiarop rumnoraiamyca. OH
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UCIIONIB3YETCS AJI JICYCHUS CaxapHOro auabera, Tak Kak MHTHOUPYeT (TOPMO3UT)
JIEUCTBHE JHJIOTEHHOIO0 COMATOTPOIMHA Trunodu3a Ha 0O0pa3oBaHUE U CEKPEIUIO
[IFOKAroHa MOJKETYI0YHOM kene3bl. [I0BBIIEHNI0 aKTUBHOCTH UMMYHHOU CHCTEMBI
CIIOCOOCTBYIOT IIpenapaTbl TOPMOHOB TUMYca (TUMO3HUH U JIp.).

['opMoHOUIIBI (CEpOTOHHMH, THUCTAMWUH) U BEIIECTBA, BIUAIOIIME HA HX
OMOCHUHTE3, HApsAAy C THUPEOTPONHBIMM TOPMOHAMU W HWHCYJIMHOM, HaXOJSAT
NpUMEHEHUE MPHU JICUCHUH MICUXUYECKUX 3a00JIeBaHUM.

TECTOBBIE 3AJIAHUSA

Bbz6epume 0O0UH UJIU HECKOJIbKO npasulbHovlx oneenioes.

1. CTEPOMJAMM T10 XMUMHUYECKO! ITPUPOJIE SABJISIOTCS TOPMOHBI
1) Hopaapenanux
2) Ba30IMpeCCHH
3) racTpuH
4) 5cTpoH
5) TECTOCTEPOH

2. [TPONU3BOAHBIMU AMWHOKHWCJIOTBI TUPO3HUHA 11O CTPOEHUIO
ABJISAOTCA
1) anpenanuu
2) HOpaJIpeHANH
3) KOPTUKOCTEPOH
4) TpUHOATUPOHUH
5) cepoTOHUH

3. APAXUIOHOBAS KHUCJIOTA SABJISIETCA CUHTETUYECKUM
[MPEJINECTBEHHMKOM
1) nponaktuHa
2) IpoCTarjJaHInHOB
3) coMarocTaThHa
4) cexpeTuHa

4. OCTPOBKOBA I TKAHb 1O KEJTY JOYHOM XXEJIE3bI ITPOAYILIUPYET
1) Bazonpeccun
2) TIIIOKaroH
3) uHCYINH
4) OKCUTOIIMH

5. BOJJHO-COJIEBOM OEMEH PEI'VJIMPYET 'OPMOH
1) TupokcuH
2) MHCYJIVH
3) albI0CTEPOH
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4) KOPTUKOCTEPOH
5) IIIOKaroH

6. POCPOPHO-KAJIBIIMEBBI OBMEH PEI'YJIMPYIOT TOPMOHBI
1) mapaTtropmoH
2) KaJbIIUTOHUH
3) aIpeHOKOPTUKOTPOIINH
4) TeCTOCTEPOH
S) MporecTepoH

7. BOJIHBI BAJJAHC 1 OCMOTHUYECKOE JIABJIEHUA PET'VJIUPYET
1) nponaktux
2) cCOMaTOCTaTHH
3) KOpTUKOIHOEPUH
4) Ba3omnpeccuH

8. AKTUBHOCTDH AJEHNJTATHUKIIA3BI CTUMVYJIMPYIOT TOPMOHBI
1) anpenanuu
2) TIIIOKaroH
3) TecToCcTepOH
4) UHCYNHH
S) aHJIPOCTEPOH

9. INIETITUAHBIE TOPMOHbBLI CUHTE3NUPYIOTCAA
1) B mapanMTOBUIHOM Kee3e
2) B MOJKEITYIOYHOM XKele3e
3) B IMTOBUIHOM Kene3e
4) B AsMYHHKAX
5) B KOp€ HAAMOYECYHUKOB

10. TTIPU ATPO®UUN KOPbI HAAITOYEYHNKOB PA3SBUBAETCA
1) kxpeTuHU3M
2) MHKCceIeMa
3) kcepodTaabMusl
4) 6one3Hb AJICcOHA
5) TeTaHus

11. TOPMOHBI CTEPOI/IJIHOf/'I I[TPUPOJAbI CUHTE3UPYIOTCA B
1) mmroBUIHOI XKerne3e
2) MOJKEITYI0UHOMU Kere3e
3) ceMeHHHUKAX
4) MO3roBOM BEIIIECTBE HAIMOYCUYHUKOB
5) Kope HaAIMOYEYHHUKOB
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12. ®VHKIIWIO U TOBUJHOM XXEJE3bI PET'VJIMPYET TOPMOH
1) Tupeonubepun
2) KalbIIUTOHUH
3) TUPEOTPOITH
4) TUPOKCUH

13. PACIIAL I'NTMKOI'EHA B IIEYHEHU CTUMVYJIMPYET TOPMOH
1) HopaapeHauH
2) TJIIOKaroH
3) UHCYJIUH
4) anpeHaInH
5) acTpaauon

14. BUOCHUHTE3A TJIMKOT'EHA PEI'YJIMPYET TOPMOH
1) anpenanuu
2) HOpaJIpeHAINH
3) XOJNCIUCTOKMHUH
4) UHCYNHH
5) TUPOKCUH

15. BUOCHUHTE3 I''TFOKOKOPTUKOM OB B KOPE HAITIOUEUHHMKOB
CTUMVYJIUPYET
1) anpeHOKOPTUKOTPONTUH
2) TUPEOTPOIHH
3) KOpTUKOIHOEPUH
4) KOPTUKOCTEPOH

16. JIMITOJIN3 B JKUPOBOW TKAHU CTUMYJIMPYET TOPMOH
1) anpenanuu
2) MHCYJIVH
3) anpaocTepoH
4) Ba3oInpeccuH

17. TIOCTYIUIEHUA I'JTFOKO3bI B MBIIILBI U 2JKNPOBYIO TKAHb
OBECIIEYMBAET
1) xopTuzon
2) TIIIOKaroH
3) uHCYIMH

18. KATABOJIN3M BEJIKOB B JINM®ONIHOM TKAHU YCUJIMBAIOT
TOPMOHBI
1) rIrOKOKOPTUKOUIBI
2) MUHEPaJIOKOPTUKOUIbI
3) MOJIOBBIX XKeJe3
4) MUTOBUAHOM JKEJIE3bI
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CUTYALIMUOHHBIE 3AJIAYHA
3amaua Ne 1
BonbHOM xanmyeTcs Ha HEYTOJIUMYIO Kax 1y, YIIoTpeoieHue 00Ibioro oobema
KUJKOCTH, 3HAYUTEIbHOE KOJu4decTBO Mo4H (6—8 1 B cyTtku). Ilpu obOcienoBanuu
HalJIEHO TUIFOKO3bI B KPOBH 5,2 MMOJIb/J, KETOHOBBIX Teld HeT. Moua OeciBeTHas,
m1oTHOCTh 1,002, caxapa Her.
Haszosume 603mooncHvle npuyunvl noauypuu.

3amaua Ne 2

Bpau oOHapyxui y OOJBHOTO PE3KOE CHIDKCHHE Beca Teja, MOBBIIICHHYIO
pa3paXUTEILHOCTh, HEOOJBINIOE TOBBIMICHHE TEMIIEpaTyphl IO  Bedepam,
myderiasue (3k30()TaapM), MOBHIIICHHE 00IIero 0OMeHa, YBEIMYCHHUE MOTIIOIICHUS
KHCJIOPOJIa, TUTIEPTIINKEMUIO, TUTIEPA30TEMHUIO.

Obvacuumes  NpuyuUHy  YKA3awHulx cumnmomos. (O  3aboneeanuu  Kaxou

SHOOKPUHHOU JHCelle3bl MONCHO OyMamyp?

3amaga Ne 3

[Ipu oOciienoBaHMM MajgbyuKa S5 JIET Bpady OTMETHJI 3HAUUTEIILHOE OTCTaBaHUE
YMCTBEHHOTO pa3BUTHS, pocTa. PeOeHok ManmoakThBeH. B KpoBu cojepikaHue
xoJiecTepuHa CHUxKEHO. OOl 0OMEH MOHMKEH.

ObvsacHums NpUYUHY HAPYUIEHUS.

3amauga Ne 4

BonbHOM caxapHbIM 1Ma0eTOM KaIyeTCsl Ha TMOCTOSHHYIO KXy, MOTpeOaeHue
OOJBIIIOT0  KOJMYECTBA BOJbI (MOTUAMICHS), YBEJIMYECHHUE KOJIMYECTBA MOYHU
(monuypus), TOCTOSHHO TTOBBIIICHHBIHN amMeTHUT.

O0bsAcCHUMb NPUYUHY CUMNMOMOS U NOBLIUEHHO20 COOEPAHCAHUSL 2NH0KO3bl 8

KPOBU.

3amaua Ne 5
Bpau pexomeHnnoBan 60I5HOMY CaxapHbIM JUAOETOM C M30BITOUHON Maccoi Terna
COOMI0/IaTh JUETY U OTPAHUYHUTH MOTPEOJICHNE YTIIEBOIOB.
ObvscHUmMb, MO2Ym U nepeeoanue U OXCupeHue cnocobcmeosams pa3euUmuio
caxapnozo ouabema?

3anaya Ne 6

YenoBek Ha ynuile TOTEPsIT CO3HaHUE. B mpueMHOM MoKoe OOJIbHUIIBI OTMETHIIN
cialble CyJOpOrH, 3amaxa aleToHa HEeT, caxap KpoBH 1,66 MMOJIb/JI, KETOHOBBIX Tell
U caxapa B MOYe HeT.

Obvacuums npuuuny nomepu co3uanus. Kakyio nepeyro nomowp HYH#CHO

oxazamuv?
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PA3JEJI 12. BUOXUMUSA KPOBHU

TEMA 12.1. A3OTCOAEPKAIIME BEILIECTBA KPOBU: BEJIKH,
OEPMEHTBI, ®PAKIIUU OCTATOYHOI'O A30TA

AKmyarnbHoCmb
KpoBb sABnsieTCs KUAKON TKaHBbIO OpraHU3Ma, COCTOSIIEH U3 KIETOK U IJIa3MBbl.
[TockonbKy KpOBb OCYIIECTBIISIET MHTETPALMOHHYIO (DYHKIIMIO, CYIIECTBYET TECHAs
B3aMMOCBS3b KPOBH CO BCEMH TKaHSMM opraHusma. lcciemoBaHne XHMHYECKHX
KOMIIOHEHTOB KPOBH, Pa3JIMYHbBIX MO MPOUCXOMKACHUIO U POJIM B OOMEHE, MO3BOJISET
JAMarHOCTUPOBAaTh HAapyIICHUsS MeTa0oJIu3Ma B OpraHU3Me, CIEAUTH 3a pPa3BUTHEM
NATOJIOTUYECKOTO Ipollecca M OLEHUBaTh A(PQPEKTUBHOCTh TEPANEBTUUYECKUX
MEPONPUATHM.
Llenb
OcBoeHue MeToJa OIpeAesieHus AaKTUBHOCTH IIENOYHOM QocdaTazbl B
CBIBOPOTKE KPOBH.

TEOPETUYECKAA YHACTb

benku kpoBH: IPOUCXOXKACHUE, COICPIKAHKE, COCTAB, (YHKITUH.

HopmanbeHble BeaumdyuHbl 00IIero Oelika KPOBH, METOJIbI KOJIMYECTBEHHOIO
omnpeeaeHNs, TUarHoCTUYeCckoe 3HaueHue. [I[puyuHbl MaTOJOTMYECKUX COCTOSHUMN
TUIIO- W THUIIEpIpOTEHHEeMHM, uX BHABL [lapanporenHemMuu, NpUMEpbl OEIKOB
napanpoTenHoB. benku octpoii ¢asel. J(McnpoTenHeMuu, IUCIUNONPOTEUHEMUN
MeTOJbl X BbIsBIEeHUS. OCHOBHbIE O€IKOBbIE (PpPaKIMU CHIBOPOTKH KPOBH,
noiaydaembie dJekTpodope3om. M3MeHeHUss KOJWYECTBEHHOTO W KadeCTBEHHOTO
cocTaBa O€JKOB KpOBU, NPUYMHBI WX BbI3bIBaOIME. DEpMEHTH KPOBU, HX
MPOUCXOXKJICHUE, 3HAUYCHUE ONpEACICHUST AaKTUBHOCTH psga ¢GEepMEHTOB B
JMarHocTU4Yeckord mpaktuke. HeOenkoBbie a3o0THCThIe BerecTBa KpoBU. [loHsiThe
"OCTaTOUHBIM a30T KPOBU'", €r0 COCTaB, TUArHOCTHYECKOE 3HAYEHUE OMpPEACICHUS.
A3oTeMuu 1 UX BUbI. be3a3oTucThie BeecTBa KPOBH.

Bonpockl 0risi caMOKOHMpPOsis
YT0 Ha3BIBAIOT «KPOBBIO»?
YTo HA3BIBAIOT «ILJIA3MOM»?
UTo0 HA3bIBAIOT «CHIBOPOTKOW» ?
OcHoOBHBIEC O€TTKH TIa3Mbl KPOBH, UX (PYHKITUH.
MeTtoapl  KOJUYECTBEHHOTO  OMpelesieHus ofmiero 0Oeiaka KpOBH, UX
JIMarHOCTHYECKOE 3HAUECHHE.
[IpryuHbl  pa3BUTHS TATOJOTHYECKUX COCTOSHUM. THUIONMPOTEUHEMHUU U
TUNIEPIPOTEUHEMUU, UX BU/IBI.
7. TlapampoTemHeMHUH, TPUBECTU MPUMEPHI MAPANPOTEHHOB, HA3BaTh METOJbI UX
BBISIBJICHUSL.

agrwNE
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8. Kakue maronornueckre COCTOSHUSI HA3bIBAIOTCS AUCTIpOTenHEMUsIMU? MeTobl
WX BBISIBIICHUS, TUATHOCTHUECKOE 3HAUYCHNE.

9. Meroasl (dpakIMOHUPOBAHUS OEJIKOB, OCHOBHBIE O€JIKOBBIE  (Ppakiuu
CBIBOPOTKU KPOBH.

10. H3menenus cocraBa OeIKOB KPOBH MpH Hedpose, MUppo3e MeUeHU, OCITKOBOM
rOJI0JJaHUH, MUEJIOMHOM 00JIe3HU, OCTPON MHEKIINH.

11. Kakuwe mMaToJOTUYECKUE COCTOSIHHUS HA3BIBAIOTCS JIUCIUTIONPOTCUHEMHUSIMU?
MeTob1 UX BBISIBIICHHS, TUATHOCTHUECKOE 3HAUCHHUE.

12. Kakyto rpymniy 0elKOB Ha3bIBAIOT OenkamMu octpoit ¢dasbl? [IpuBecTn mpumepsl,
HA3BaTh METO/IbI X BBISABIICHUS U IUarHOCTUYECKOE 3HAYCHHE.

13. Knaccuduxamus ¢epMeHTOB KPOBH, TPUBECTU MTPUMEPHI.

14. Tlpoucxoxnenue (HEepMEHTOB KpPOBH, OXapaKTEpPU30BaTh HWHAUKATOPHBIC
(bepMEHTHI, UX TUAarHOCTUIECKOE 3HAYCHHE.

15. IlonsiTHE «OCTAaTOYHBIN a30T KPOBMY», €r0 (PPAKIMH, TUArHOCTUIECKOE 3HAUCHUE
OIpe/IeNIEHUs] OCTaTOYHOTO a30Ta.

16. Kakoe coctosiHue Ha3bpIBatoT a3oTeMueii? Ha3BaTh BUABI a30TEMUI, TPUUMHBI UX
pa3BUTHSL.

lMPAKTUYECKAA YACTD

JlaboparTopHas padora 1
OmnpenesieHue aAKTUBHOCTH 1eJ109HOM ochaTasbl
docdaTazpl KaTATU3UPYIOT TUAPOIU3 oOpraHudeckux 3¢upoB dochopHOH
KHUCJIOTBHI: dbocdorTanonamuH, nupodocdarsl, nupuaoKcalib-5-hocdar,
B-rmunepodocdar.  Illemounass  docdaraza  (dbochorumponaza MoHOIPHUPOB
oproochopuoit  kuciore, K@ 3.1.3.1.) HaubGosee BbICOKass aKTUBHOCTh
oOHapy»XeHa B SIUTEIUU TOHKOTO KUIIIEYHUKA, KaHAJIBIEB MOYEK, MPEJCTATEIILHON 1
MOJIOYHOM KeJe3ax, 0cTeo01acTax, MmialeHTe.
lenounass Qocdataza — HErOMOTeHHbIM (EPMEHT, pa3IUyYalOT S5 TKa-
HecrmeMUUHBIX N30(DEPMEHTOB: MOUYCYHBIN, KOCTHBINA, KUIIEYHBIHN, TIAIlCHTAPHBIH,
neyeHouHbll. @pakiuu ¢depMeHTa OTIMYAIOTCS 10 CBOUM KAaTATUTUYECKUM
CBOMCTBaM, JJICKTPOPOPETUUCCKON TMOABMKHOCTH, YCTOWYMBOCTH K TEIJIOBOM
WHAKTUBAIMU. DH3UM 00pa3yeT KOMIUIEKCHI ¢ O€IKaMU U JTUMUIaMH KPOBH.
lNpuHuun
[lemounass  ¢docdaraza  CHIBOPOTKM  KPOBH  THAPOIHM3YET  CyOCTpar
4-uutpodenundochar ¢ obpazoBaHuem 4-HUTpoPeHOIA, MAOMIETO B IIEJIOUYHON
cpele KENToe  OKpamMBaHue. VIHTEHCHBHOCTH OKpackud MPOMOPLHMOHAIbHA
aKTUBHOCTU (epMEHTa M ONpEAeseTcs KOJOPUMETPUUYECKH I0Ce OCTaHOBKHU
(hepMEeHTaTUBHOMN peaKMu UHTUOUTOPOM.
Mamepuan uccrnedosaHusi
ChIBOpOTKA KPOBH.
Peakmussbl
Habop peaktuBoB «buo-Jla-tecT».
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ObopydosaHue
Muxkpoxkosiopumerp MKM®-02M.

[lposedeHue aHanusa

OIIBIT, Ma KOHTPOJIb, ma
PactBop 2 (6ydep) 1,0 1,0
ChIBOPOTKA KPOBHU 0,02 —
WNukybuposats 5 mut npu 37 °C. OxJ1aguTh
PactBop 1 (cybcTpar) 0,2 | 0,2
NukyOuposats 10 mun nipu 37 °C

PactBop nuruburtopa 0,5 0,5
PactBop 3 (cTtanmapr) — 0,02

[lepememuBaoT U U3MEPSIFOT ONTHIECKYIO

IUIOTHOCTB TIPOOBI M KOHTPOJIBLHOTO PAacTBOpA

MPOTUB BOJBI TpH JyiHE BOJHBI 400—420 HM

Pacuem
AKTUBHOCTH (hepMEHTa HaXO AT 10 hopmyJie:

[AkTBHOCTL LL®, MkkaT/n] = 10,263 x (Eonwir — Ekontrons), Tae

Eonpir — omTuyeckas IUIOTHOCTh OMNBITHOM TpoObl, Exonrpons — ONTHUYECKas
IJIOTHOCTh KOHTPOJIbHOU MPOOBI.

HopmaribHble 8enu4uHbl
ChIBOpPOTKa KPOBH 278-830 mmoub/c-1
158)071 0,90-2,29 MKKkat/n
Wi 0,02-0,05 ME

KnuHuko-OuagHocmuyeckoe 3Ha4yeHue

[ToBbIIeHNE aKTUBHOCTH (hepMEHTa BCTpedaeTcsl Mpu 3a00JIeBaHUAX TEUYCHH,
COTPOBOXKIAIOIINXCA SBJICHUSIMHU XOJIecTa3a: MexaHudeckas xenryxa (5-10-kpatnoe
MOBBINICHUE YPOBHSI), XOJAHTUT M XOJIAHTUOJIUT, WHOEKIIMOHHBIII MOHOHYKJIEO3,
auMdorpanynemMaTo3 ¢ MOPaKEHUEM KOCTEH, MPU BUPYCHOM TE€MaTUTE aKTUBHOCTb
(depMeHTa OCTaeTcsi HOPMaJbHOW WJIM YMEPEHHO MOBBIIIAECTCS, IUPPO3 MEeUYeHU (C
aumdoit nponukaer I[d ToHKOro KuilleyHHKa), OOJBIIUX BEJIUYUH AKTUBHOCTh
HH3MMa JIOCTUTAET MPHU OCTPOH KENTON TUCTPOPUU TIEUEHH.

Poct aktuBHOCTH II|® HaOm0ogaeTcs mMpu KOCTHBIX 3a00JIEBaHUSX: METACTa3bl
paka B KOCTH, MHEJIOMHas Oo0Jie3Hb, OCTEOreHHasi capkoma, Oone3nb llemxera —
nedopMmupytoiiee mnopakeHue KocTth (Bbimie HopMbl B 20 pa3 u  Oonee).
['unepdepmentemust ompenenseTcs TakXKe IPU paxuTe, PasMATYCHUH KOCTHOM
TKaHHU, MOKET OBbITh IIPU OCTEONOPO3ax, MEPEIoMax, JOOPOKaYECTBEHHBIX KOCTHBIX
omyxoisx. [Ipu 3a00neBaHUAX TOYEK YBETWYCHUE aKTUBHOCTH (hepMEHTa CBS3aHO C
HapyleHneM MeTadoM3Ma BUTaMrHa D 1 BTOpUYHBIM THIIEpIIapaTUPEO30M.

OgbopmneHue pabomel

B oruere 3anmuchIBalOT MPUHIMIT METOAA, OTMEUAIOT HOPMAJIbHbIE BEJIUYHHBI,

PETUCTPUPYIOT PE3YNIbTAThI U IEJIAIOT BBIBOJ.
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ITPAKTHYECKOE 3HAYEHHE METO/I0B ®PAKIITHOHHUPOBAHHUA BEJIKOB

CHmwxeHue colepKaHUs  albOyMHUHOBOW  (Gpakuud NPOUCXOJIUT  TpHU
COCTOSIHUSIX, XapaKTePHU3YyIOIIUXCSI:

- MOHI)KCHHBIM CHHTE30M WM TOBBIIICHHBIM KaTaOOIU3MOM; BPOXKICHHOMN
aHabOyMHHEMUEH, OETKOBBIM T'OJIOJIAHUEM, HApPYLICHHUEM BCACBIBAHUS, TSKEIBIMU
MOpPaXCHUSIMH TeUeHU (LIUPPO3, TUCTPOdUHU, HEKPO3, AKTUBHBIN T€MAaTUT, aMHJIONI03
MEYCHH), JIMXOPAJAKOW, KaxeKCUeH, THKEeNbIMU WHQPEKUUAMU, MTaHKPEaTUTOM,
KOJUJIAr€HO3aMH, THPEOTOKCHUKO30M, Oone3nbpto Mnenko-Kymuara (runodyHKius
HAAMOYECYHUKOB);

- IoTepeit anbOyMuHa yepe3 KoKy, MOYKH, KEeTYJOUHO-KUILICYHBIA TPaKT;

- BOCHAJIUTEIBHBIMH MPOIECCaMU, 00YCIOBICHHBIMUA BBIXOJIOM albOyMUHA W3
KPOBOTOKa B MEXKJIETOYHOE NpocTpaHcTBo. KoHneHTpauus anbOymuHa <20 r/n
COTIPOBOXAAETCS OTEKAMH.

[loBpllIeHHE Ol1- U O-TTIOOYJIMHOBOW (pakUMU CBA3aHO C OCTPBIMH H
MOJIOCTPHIMH BOCTIAJIUTEIFHBIMHA TPOIIECCAMA U HEKOTOPHIMH 3JI0Kau€CTBEHHBIMU
OMYXOJIIMH, TPaBMaMH, TaK KaK CIO/Ia BXOJIUT OOJBIIMHCTBO OEIKOB OCTpOMl (pa3bl
(C-peakTuBHBIN O€NOK, O-MaKpOTJIOOYINH, o1-TJIMKOIPOTEUH, O1-aHTUTPUIICUH,
HepYJIOTUIa3MUH, TanTorio0uH). bonbias yacth 6€NKoB [-rI00YIMHOBON (DpaKiuu
ABIISICTCS [-TUMONPOTEMHAMH, MO3TOMY TOBBIIICHWE 3TOM (pakiMu dYale BCETOo
CBSI3aHO C rumnepiaunonporenHeMusmMu. Kpome toro, BiausiHHME Ha JUHAMHUKY 3TON
¢bpakuuu  OKa3bplBalOT  TpaHC(GEpPpUH, TIEMONEKCUH, KOMIIOHEHTbl  CHUCTEMBI
KOMIUIEeMEHTa. Dpakius Y-TI00YJIHMHOB YBEIHMYMBACTCA TPU  MATOJIOTUIECKUX
COCTOSIHUSIX, CBSI3aHHBIX C XPOHUYECKMMU BOCHAIUTEIHLHBIMHU MPOILIECCAMH, TaK Kak
COJIEPKUT UMMYHOTIIOOYMHEI G, A u M.

B xnuHMYeCcKoM mpakTHKe ISl CBIBOPOTKH BBIACISIOT 9 TUTIOB IPOTEUHOTPAMM,
COOTBETCTBYIOIIMX PA3IMYHBIM NATOJIOTMUECKUM COCTOSHUSM:

1-# TUOD — COOTBETCTBYET OCTPHIM  BOCHAIMUTEIBHBIM  IPOLIECCAM.
XapakTepuszyeTcsi 3HAYUTEIbHBIM YMEHBIIEHHEM COJIEp)KaHUS aJbOYMHUHOB W
OOJBIIEH BBIPAKEHHOCTHIO (GPaKIUUA oq- U 0-TJIOOYJIMHOB; B TO3JHHE CTaJUH
3a0oneBaHusl OOBIYHO OTMEYAETCS YBEIWYEHUE Y-TJIOOYJIMHOB. OTOT THII
MPOTEUHOTPAMM  CBOMCTBEH  HayaJbHBIM  CTaJAWSIM  ITHEBMOHMM,  OCTPBIM
MOJIMAPTPUTaM, 3KCCYAAaTUBHOMY TYOEpKyJe3y JETKUX, OCTPbIM HH(EKIIMOHHBIM
3a00J1€BaHUSIM, CEIICUCY, OOIMPHOMY UH(PAPKTy MHOKap/Ia.

2-1 TUN — XapakTepeH Ui XpOHWYecKoro BocnaieHus. Otnuvaercs
YMEPEHHBIM YMEHbIIIEHHEeM (pakiuu abOyMUHOB W BBIPAKCHHBIM YBEIMUYCHHUEM
YPOBHS Ol2- U Y-TJIOOYJIMHOB. DTOT TUM 3JEKTPO(OpErpaMM COOTBETCTBYET MO3IHEM
CTaAWyd THEBMOHHH, XPOHUYECKOTO TyOepKyne3a JIETKHX, XPOHHYECKOTO
OHIOKAPANTA, XOJCIUCTUTA, [IUCTUTA U MTHEITHTA.

3-ii THOD — OTpaxaeT HapylmieHue (QYHKIUNA MOYEeHHOro  (UIbTpA.
XapakTepuszyercs 3HAUUTEIbHBIM  YMEHBIIEHHEM COJIEpKaHHUS  albOyMHUHOB,
MOBBILICHUEM KOHIEHTPAMU Olo- U [-TJIOOYIMHOB NpPU YMEPEHHOM CHUXEHHUU
YPOBHS y-TJIOOYJIWHOB. DTOT TUM 3JEKTPO(OperpaMM CBOWCTBEH JHIOUIHOMY WIIH
amuiIouHOMYy Hedposam, HeppuTaMm, HeHPOCKIEPO3y, TOKCUKO3aM OEepeMEHHOCTH,
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TePMHUHAJIBHBIM CTaausIM TyOepKyle3a JIETKUX, KaxeKCHUsiM U pALy JApYyTux
3a00s1eBaHUM.

4-i  TUOD —  COOTBETCTBYET  3JIOKAYECTBEHHBIM  HOBOOOPA30BaHUSM.
OOHapyKuBaeTcs pe3Koe CHIXKEHHUE COJEpKaHUs albOYMHUHOB IPHU 3HAYUTEIHLHOM
YBEJIMUEHUH BCEX TIIOOYIMHOBBIX (pakiui. Haumbonee BbICOKOTO TOaBEMA
JOCTUTAeT YPOBEHb [3-IVIOOYIMHOB. OTOT THUI HPOTEUHOTPAMM CONPOBOXKIAET
METaCTaTUYECKUE HOBOOOPAa30BaHUS C pa3IMYHOM JIOKaIU3aluueld MNEepBUYHOU
OITyXOJIH.

5-i TUN — XapakTepeH i Y-TI00YJIMHOBBIX IIa3MonuToM. OTinvaercs
3HAUUTETHHBIM YMEHBIICHUEM KOHIEHTPAIMK aTbOYMUHOB, 0~ U -TJI00YJIUHOB TIPH
YBEIMYECHUN COJACpX)aHUA y-TJIOOYyIMHOB. OH TUOWYEH U 7Y-IUIA3MOLIUTOM,
MaKpOTrjIo0yJIMHEMUHN U HEKOTOPBIX PETUKYIIE30B.

6-ii TUm — CBOWCTBEH [-TJIOOYIMHOBBIM ILTIazMonuToMaM. OOHApyKUBaETCs
YMEHBUIEHUEM YPOBHS a1bOYMHUHOB M OOJIBIIMHCTBA INIO0YJIMHOBBIX (PpAKIUH, JTUIIb
(dbpakius B-T100yJIMHOB MpETEpHeBaCT pe3Koe U3bupaTeibHOE yBeaudeHue. JJanHbIi
TUN  3JeKTpodoperpaMM MpucCyl] [1-TUla3MOLUTOMAaM, [31-IIa3MOKJIETOYHOM
JEeHKEeMHUH U MaKporioOynmHeMun BanbneHmTpema.

/-ii TMN — XapakTepeH Mg renatuToB. OTpakaeT yMEpPEHHOE yMEHBIICHUE
coJiepKaHus albOyMUHa, YBEITUUYEHUE YPOBHS Y-TJIO0YJIMHOB U MEHEE BBIPAKEHHOE —
B-rnoOyarHOB. DTOT THUI 3JIEKTPOPOpPErpaMM BCTPEYAECTCS IMPH COCTOSHUSX C
MOCJIE/ICTBUSIMU TOKCHUYECKOTO TMOBPEXKIACHHS MEUYEHHU, TeaTUTax, NreMOIUTHUYECKUX
mpoleccax, JEHKEeMHUsX, 3JI0KaYeCTBEHHBIX HOBOOOpA30BaHUSIX KPOBETBOPHOIO H
TuM(}AaTUYECKOro anmapaTta, HEKOTOpbIX (hopMax MmoiarapTpuTa, 1epMaTo3ax.

8-1i THm — COOTBETCTBYET HEKpO3y medeHu. OTmedaeTcss 3HAYUTEIHHOE
CHW)KEHUE aJbOYMHUHOB MpU CHJIBHOM IMOBBIIIEHUH 7Y-TJI00YJIMHOBOM (ppakium,
OCHOBAaHME KOTOpPOW Ha JCHCUTOTPAMME pPACIIUPSETCA. YKA3aHHbIA  THII
OPOTEMHOTPaMM  BBISBJSIETCST MpPH  LUPpO3ax IMEYEeHH, THKEIbIX  opmax
MHIYpaTUBHOIO TyOepKyne3a JIETKUX, MPU HEKOTOPBhIX (QopMax XPOHUUYECKOIrO
MTOJIMAPTPUTA U KOJUIAr€HO30B.

O-it ThI — xapaKkTepeH s MEXaHUYEeCKOU KenTyxu. OTandaercss KOMIUIEKCOM
W3MEHEHUH, COCTOSIIMX B YMEHBUICHUU YPOBHS aJbOYMHMHOB W YMEPEHHOM
YBEIMYECHUHN COAEPKAHUSA Ol2-, B- U Y-TJIIOOYJIMHOB. DTOT TUN 3JEKTpOdoperpamm
npUCyIl OOTYpAIMOHHOM KeNTyXe, a TAK)Ke JKeITyXaM, BbI3BAHHBIM Pa3BUTHEM paka
KEJTUYEBBIBOJALINX ITyTEH U TOJIOBKHU MOKETYJOYHOM KEIE3bI.

[Tapanporennsl (MapauMMyHOTJIOOYJIMHBI) HE OOHApyXHUBAIOTCS B KPOBU
310pOBBIX Jrofel. OHM He 00J1alal0T CBOMCTBAMM aHTUTE, HO IO XUMHYECKOM
CTPYKTpype OJM3KM K HOPMAJIbHBIM HMMYHOIJIOOYJMHAM, «IAaTOJIOTHYECKUMHU
JIBOMHUKAMI» KOTOPBIX UX OOBIYHO cUMTalOT. OUeHb BEPOSTHO, YTO MAparpOTEHHBI
BbIPa0ATHIBAIOTCS CHELUATBHBIMU KJIOHAMHU KJIETOK. OOBIYHO 3TO MATOJIOTHYECKHE
BapuanThl Ig G, pexe npyrux kinaccoB. Ha anektpodoperpamme ChIBOPOTKH OHH
pacroJiararorcsi B BUJE Y3KOM HMHTEHCUBHO OKPAIIEHHOW IIOJIOCHI MEXAY Y- U
B-rnoOymunoBbiMU  (paknusiMu  (M-TpaaueHT) (Ipu MUEIOMHOW OOJIE3HH) WITU
NomnasalnT BO (PPaKUUI0 Y-TI00YJIMHOB — THIEpraMMarjioOyJnHEeMUs] PEeaKTUBHOIO
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xapakTepa (PeBMAaTOUIHBIN apTPHT, omyxonn). ['pynma 3aboneBanuii, mpu KOTOPBIX B
KPOBU OOHAPY>KMBAIOTCS MapanpoOTeHHbl, €II€ HEJOCTATOYHO XOPOIIO H3yYeHa.
Hanbonee u3BecTHb MuenoMHas 00Jie3Hb (IJIa3MOLIMTOMA) U MaKpOTJI00YIUHEMHUS
Banbnenmtpema. B mocnenHem ciydae B Ila3Me MPUCYTCTBYIOT OYE€Hb KPYITHBIC
MOJICKYJIbI ITapanpoOTENHOB OTHOCUTEILHON MOJIeKyIsipHOM Macchl 7o 1000000 /1.

Comga  &e  TNPUMBIKAIOT  «OOJE3Hb  UMMYHHBIX  KOMIUIEKCOB» U
kpuornoOynuHemuu. OcoOblif  BuUI napanpoTeMHoB — Oenok  benc-/l»oHca
OoOHapyXKMBAIOT B MOYE MPU MHUEIOMHOU 60je3Hu. Ero xapakrepHas 0cOOEHHOCTh B
TOM, YTO OH BBINAAAaeT B ocafok npu Temmepatrype moun 40-60 °C u mpwu
nanpHeweM HarpeBanuu 10 85—100 °C cHOBa pacTBOpsIETCA.

KOMILJIEKCHASI XAPAKTEPUCTHUKA BEJKOB OCTPOM ®A3bI

benku octpoit (aszpl — 310 rpymnmna OEIKOB, OTPAKAIOIIUX OCTPBIA MEPHUOJ
MHOTHMX 3a0oneBaHui. VX KOHUEHTpaiusi BO3pacTaeT KaXKIblil pa3, KOraa HMEeT
MECTO BOCHAJ€HUE B pe3yjbTaTe HWH(PEKUUU, aJUIEPrud WU  JECTPYKIIHH.
BOApIIMHCTBO M3 HUX BXOJAT B O-TJIO0YJIMHOBYIO (Ppakuuio. MHOrue SBISIOTCA
MHTHUOMTOpaMu MIPOTENHA3, TEM CaMbIM BIIMSAS HA aHTUIIPOTEOJIUTUUECKYIO (DYHKIUIO
kpoBu. Kpome Toro, 3t Oenku Ooratel yrieBojaMu (OTCIOa UX JAPYroe Ha3BaHHUE —
CHIBOPOTOUYHBIE MYKOIPOTEHHBI, CEPOMYKOUABl WJIH O-TJIMKONPOTEHHBI), YTO
ONpeaeNsieT UX COeIMHUTENIbHO-TKAHHOE PpoUcXoxaeHue. [loatoMy no koamvecTBy
0eJIKOB OCTpOoil (ha3bl MOKHO CYJAHTh O COCTOSIHUM COEAUHUTEIBHOW TKAaHU: MpHU €€
JCCTPYKIIMH YPOBEHb OCIIKOB Bo3pacTaet (Tadil. 2).
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T9T

NuauBuayajabHble NpeacTABUTEIN 0€JIKOBBIX GpaKkiuii KpoBU

Tabmuma 2

ATbGyMUHBL I'no0yauHbI
o1 o2 B Y

[IpeansOyMuHBI 0L1-JIMIIOTIPOTEUH Iantorno6un (Hp-1,1, | B1A-rnoGynun G-uUMMyHOTJIOO0YJIUH
[TocTanbOyMUuHBI OL1-KHCITBIH TPOTENH Hp-1-2, Hp-2-2) B-nunonpoTenH A-uMMyHOTTIOOYJTHH
AnbOyMUH (cepoMyKoH) 1EepyI0IIa3MUH B1B-r106ymmH D-ummyHOTII00YIHMH

0L1-TJIMKOIIPOTENH OL2-IATIONPOTCNH TpaHcheppHuH E-mvmyHOrImOOymiH

TPaHCKOPTUH oi2-HS-rimkonporenn IJIa3MHHOTEH

MPOTPOMOHH ol2-M-r1100yTuH MIPOKOHBEPTHH

AHTUIUIa3MUH XOJIMHACTEpa3a ¢budpuHoreH

AHTUTPUTICHH menoyHas ocdarasa IICIOYHBIC KOMILIE-

BUTaMHH B1o-CBA3bI- IIPOAKLETIEPUH MeHTbI C1-Cy

BarOIIUNA OEJIOK

daktop Kpuctmaca
C-peakTuBHBIN O€ITOK

ICMOIICKCHH
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KJII/IHI/IKO-IIHaFHOCTI/I‘IeCKOC JHAYCHHUC

Mecrto HopmaJibHoe DakTopHI
Ha3Banue Oesaka DyHKIUA P dakTopsl, PP,
CHHTe3a coliep:KaHue CHMIKAIOIIUE
NMOBBINIAKIINE YPOBEHD
YPOBeHb
Kucaprii Octpoe nH(peKInoHHOEe
0L1-TJIMKOIIPOTENH BOCHAJICHUE, OCTpast
(opo3omykou) — M: 0.5-1.3 1/ | MA1APHA, TIpHEM
O6namaeT KHCIBIMHU CBA3BIBAET JIEKAPCTBA, (cp 0’ 3 5)’ 3CTPOr€HOB, MUEIIOMA, bepemenHocTs,
CBOWMCTBAMU U [Teuenn ctepousibl. UHruourop x«- '0 ’ 412 o/ uH(papKT MUOKap/a, HepoTHueckuit
COJICPIKUT BBICOKHI arperaiuu TpoMOOIIUTOB (CI; 0’ 7 O), auM@orpaHyIoMaTo3bl, | CUHAPOM
MIPOLICHT YTJIEBOJIOB o CHCTEMHBIC
pEBMaTOUIHBIC
3a00s1eBaHuUs
Cocrasnsier 92-94 % ot
o0uiei
AHTUIIPOTEOIUTHYECKOMN OcTtpsie nHpeKIUU 1
HKI[UU KPOBH. BOCIAJICHUE, OCTpast
by P » 0¢TP HacnencrBennas
OL1-AHTHTPHIICHH VYTrHeTaeT akTUBHOCTD MaJisipus, 0epeMEHHOCTb, HETOCTATOMHOCTS
-
. TPUIICUHA, 1,4-3,2 v/n JIeYeHHE .
(oii-nporennasueiii | IledeHp 29 p FOBCHHJIBHBIH
5 XUMOTPUIICUHA, (cp.2,2) aHa0OIMYECKUMHU HpPO3, SMbH3eMa
MHIHOMTOD), KaJUIMKPEWHA, TJIa3MHUHA cTe HHpPOs3,
P ’ ’ POHIAMH, JIETKUX
UTHOUTOD 3JI0KQ4E€CTBEHHBIE
JICUKOLIUTAPHOM J1acTa3bl HOBOOOpa30BaHUs
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KJII/IHI/IKO-IIHaFHOCTI/I‘IeCKOe JHAYCHHUC

Mecto HopmasnbHoe DaKTOphI,
Ha3zBanmue 0eaka CHHTE3a DOyHKUUA conensKanme DakTOophbI, CHIDKATONIIE
P NMOBBIIAKOIIHE YPOBEHD VPOBEHD
Komnouano- Bonbire norepu
OCMOTHYECKAs PEryJsius, Oenka
pE3EpBHBIN OEIIOK. KPOBOTEUECHHUE,
TpaHCIIOPT KATUOHOB, 00JIE3HU TTOUEK,
KUPHBIX KACIIOT, 0KOTH, IIOK.
BuTamMuHa C, JIEKapCTB 37-53 r/n Octpoe obessoxmBanme, Hapymienue cuaresa
AnpOyMHH [TeueHb ’ peTB, 44 npreM aHabOIMYECKUX p6y
TOPMOHOB IIUTOBUIHON | (cp.44) CTepOMIOB anpbOyMHHa IIPU
KeTe3bl APPO3€ MEUECHHU.
YBenuueHune
CKOpOCTH €Tro
pacnaja, rumnep-
KOPTHUIN3M
AKTHUBaIUS
5 OcTpble 1 XpOHUUECKUE
KJIACCUYECKOT0 IMyTH
uH(DEKINH, ocTpast
KOMITJIEMEHTa, UMMYHHBIX
. MaJIsipusi, HEKpo3,
. peakiuit, UHTHOUTOP HET WIH
C-peakTuBHBIN XPOHUYECKAS MOYEHHAS
NIEYCHb arperanuu TpomooruTos, | cueast <0,05

6enok (CPB)

CBSI3BIBACT JIUITHIBI,
YTJIEBOBI, y4aCTBYET B
paboTe KaTasasbl

/n

HEJIOCTATOYHOCTb,
nH(papKT MUOKap/a,
PEBMATOUIHBIN apTPUT,
noaarpa
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KJII/IHI/IKO-IIHaFHOCTI/I‘IeCKOC JHAYCHHUC

Mecto HopmasnbHoe DaKTOphI,
Ha3Banue Oesaka DyHKIUA dakTopsl,
CHHTe3a coJepKaHue CHIKAIOLIME
NOBBIIIAKIIHME YPOBEHD
YPOBEHb
. B ruiasme Octpsle BOCéIaJmTeHLHLIe Hacnencreennas
€JI0K CBEPTHIBAHHUS npoueccol. CepredHo- HEJ0CTaTOYHOCTb.
Pubpuroren Hesen KpOBU (2(;?)'_;’(?) v/ cocyanucteie 3a0oneBanus| ['unepdudprunonns
7 (aTepockiepos) (ABC-cunapom)
OL2-MaKpOTriI00yJINH — Tpancrioptupyer
BBICOKOMOJIEKYJISIPH (epMEHTBI U TOPMOHBI,
bIi peuenTop AMMEPOIUTOB,
LIMHKCOACPKALLNAN y4acTBYET BO
0esok B3aMMO/JICHCTBUU MaTepu HedpoTimieckuii dubpuHoIU3,
(M=725000 ), U II0J1a, OKa3bIBACT M: 1,2-2,7 t/51| CHHIOM, GEpEMEHHOCTE OCTPBIN ITAHKPEATHUT,
COICPIKHUT I/IMUMyHOMoz[yJII/IpyIOIuee (cp. 1’ 7) ’ sa 6OJ'IeBa’HI/I$I - ’ | mOYeYHO-KaMeHHas
4 UIEeHTUYHBIX Teuens neicTBre, MHTMOUTOP % 1 ’ 4-32 /1| caxapHpiii auaber ’ 00J1e3Hb, OIIYX0JIN
CyObEIMHULIBI U KOMITOHEHTBI (CI; 2’ 0) ’ 6p0HXOHHeBMOHI/I;{ NIEYEeHU, UHPApPKT
BKJIFOYAET KOMIIJICMCHTA i B — HOpOI,(I/I MHOKap/a, sI3BbI
YTJIEBOIHBIN cepaa KEMyIKa u
KOMIIOHEHT 12-iepcTHOM KUTIIKU
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KJII/IHI/IKO-IIHaFHOCTI/I‘IeCKOe JHAYCHHUC

Mecrto HopmaJibHoe DakTopHI
Ha3Banue Oesaka DyHKIUA P dakTopsl, PP,
CHHTE3a coJiep:KaHue CHMIKAIOIIUE
NMOBBIIAKOIIHE YPOBEHD
YPOBeHb
I'emonuTryeckas
IManTornooun
Cucremnblie aHeMus,
npejcTaBiieH 3 Casi3bIBaeT reMorjo0uH u
pEeBMaTOUIHBIC 3a00JIeBaHUA
IeHEeTHYECKH KaTCIICUHBI, 1,0-231/n
3a0o0JIeBaHMs, IICYCHHU,
00yCJIOBIIEHHBIMU TpaHcnopTupyet Butamud| (cp.1,7 /i) .
He(QPOTHICCKUI HaCJICICTBCHHAS
dbopmamu Hpl-1, Bi2
Hp2-1, Hp2-2 CUHPOM, TyOepKyIie3 HEJI0CTaTOYHOCTb,
’ ' ocTpasi MaJIIpUs
Tpancdeppun Hacnencreennas
HEJI0OCTaTOYHOCTh
TpancnopTupyer xene3o, Henocrartok xenesa, CUHTE3a, IPUEM
S oOnamaeT 2,0-4,0 r/n OEpEeMEHHOCTD, TIPHEM TECTOCTEPOHa,
0aKTEepPHOCTATUYECKUM (cp.2,35 /1) | 3CTPOTreHOB, TUMOUAHBIN | HEDPO3bI, MATISPUS,
JEUCTBUEM Hedpo3 reMOXpOoMaro3,
HeJl0eIaHue,
OTTYXOJIN
HacnencrBennas
Perynupyer oomeHn menu, Takue e Kak 1 y Apyrux
epynomiazMuH — . HEJI0CTaTOYHOCTh
. oOnanaeT 0eJIKOB OCTpoit (a3kbl,
MeIbCOIep KA TI€YeHb . 0,15-0,5 r/n CHHTE3Q,
dbeppuokcuIazHoin crieuupruyHO IPU .
OeIok He(DpOTHIECKUI
aKTUBHOCTBIO MeJIaHoOMe, Mu30(ppeHnn
CUHJIPOM
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TEMA 12.2. ®YHKIIUU KPOBHU

AKkmyarbHocmpb
KpoBpr 3aHuMaeTr ocoboe MecTo B OOMEHE BelIecTB Onaromaps psay
cnenuduuecknx (QYHKIWH, TPUHAICKANNX €€ XUMHUYECKHIM KOMIIOHEHTaM.
He3zameHnMa ee poib B Ta3000MEHE U PETYJSIUU KUCIOTHO-OCHOBHOTO
cocrosinug (KOC) opranusma, HapylieHUs KOTOPBIX B KIMHUYECKOW MpPaKTHUKE
MHOTOYHUCJICHHBI M [IJI1 WX OICHKH TpeOyeTcs 3HaHWE TEOPETUYECKOTO W
71a00paTOPHOTO aHAJIK3A.
Llenb
OcBoeHnEe METOJOB ONpEHENCHUsT TOoKa3aTeleli KHUCIOTHO-OCHOBHOTO
COCTOSIHHUSI.

TEOPETUYECKAA HYACTb

@OyHKIMM KPOBH. OJEKTPOIUTHBIM COCTaB IUIA3Mbl KPOBH: MakKpo- H
MUKPO3JIEMEHTBI U UX pOJIb B OOMEHE BellecTB. JlpIxaTenbHas (PyHKIUS KPOBHU:
TPAHCHOPT KHUCJIOPOJa, YIJIEKUCIOro rasa (auokcuaa yriaepozaa). KucioTHo-
ocHoBHOE coctosinue oprannsma (KOC), mokasarenu onenku KOC (ta6um. 3).
Xumuyeckue U (HuU3noornyeckue nytu kommneHcanuu HapyumeHuit KOC (posb
NOYEK, JIETKUX W Jpyrux opraHoB). bydepHbie, cucrtemsl KpoBH
(remMoriioOnHOBas, OukapOoHaTHas, OenkoBas, QocdaTHas), MEXaHU3MbI HX
nercteus. Pusnonorudyeckue cucreM KoMmreHncanuu: nepeHoc CO2 ¢ KpoBBIO U
€ro BBIIEJICHUE 4Yepe3 JIerkne, aMMOHUoreHe3. OCHOBHbBIE BH[bl HAPYLICHH
KHUCJIOTHO-OCHOBHOI'O COCTOSIHUSI — PECIUPATOPHBIN (IbIXaTeNbHBIN) alumo3 u
aJikasio3, MeTaboIMYeCKUi alua03 U alkajao3, NpuYuHbl. KpoBb Kak MCTOYHHK
JIEKapCTBEHHBIX IPENapaToB,IPUMEPHI JIEKAPCTBEHHBIX MPENapaToB.

Tabmauma 3
[oka3ameriu KucriomHo-OCHO8HO20 COCMOSIHUSI KPpO8U
Ipuns-
P Hopmausb-
TOE XapakrepucTHKa M yCJI0BHE
IHoka3zarteib HbIE
0003Ha- U3MepeHMs
BeJINYUHbBI
yeHHne
Bonopoaneiii mokazarens —
OTpHULIATEIIbHBIN JIECATUYHBIN
norapudM KOHIIEHTpAIUU
. BOJIOPOJITHBIX HOHOB B aHAYPOOHO
AxtyanbHbiii pH pH AOPOA o p 7,36-7,44
B35TOM KpoBH 1ipu 38 °C.
Xapakrepu3syeT KoHueHTpaiuo H*
B IU1a3Me, B apuTpouurax pH
Bceraa Ha 0,1 Hmke
AKTyaJIbHOE Hasnenne CO; B ra3oBoi cmecH,
napuraiIbHOe co HaXOJAIICICS B pABHOBECHH C 3644 mm
JlaBJICHUE PMY2 1 nnasmoit apTepUalibHON KPOBU IIpU pT.CT.
YIJIEKUCIIOTO temneparype 38°C. Orpaxkaer
166
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IHoxka3arean

puns-
TOE
0003Ha-
YyeHHue

XapakTepuCTHKA U YCJI0BHE
U3MepeHus

Hopmaisb-
HbIe
BeJIMYUHBI

rasa

KOHIEHTPALUIO YTJIEKUCIIOTHI B
KPOBH, 3aBUCSIIEH OT BEHTUJISIINH
aerkux u nuddysun CO2 B BO3ayx
anbBeos. M3mensercs npu Hapye-
HUU JIbIXaHUS U IOCTaBKe
YTIICKUCIIOTHI K JIETKUM

AKTyaJIbHBIE
OukapOOHATHI

AB

KonuenTtpanus HCO3™ B kpoBu npu
38 °C u peanbHbIX (JaHHBIX)
3HaueHusx pH u pCO;

19-25

MMOJIb/JI

CranpapTHbie
OukapOOHATHI

Konuenrpamua HCO3™ B iazme
IIpY CTaHJAPTHBIX YCIOBUAX:
MIOJTHOE HACBIIICHUE KUCIOPOI0M
KPOBH, YPAaBHOBEIIEHHON IIPU

38 °C ¢ ra3oBoii CMeChl0, B
kotopor pCO; paBHo 40 MM PT.CT

21-25

MMOJIB/JI

[[lenounoi
pesepB

OTtpaxaeT KOHLIEHTPALUIO
MICJIOYHBIX COCANHEHUN B [IEIbHOMN
KPOBH, OIPEIECIISIETCS TATPOMETPH-
YECKH, OTHOCUTCA K YCTapPEBIIUM
MeTodam

100-115

bydepubie
OCHOBaHUS

BB

CyMMa Bcex aHMOHOB LIEITbHOU
KpOBH, 00Jagaronmx 0ypepHpIMu
CBOMCTBaMU TP YCJIOBUU MOJIHOTO
HACBIIIEHUS] KPOBU KUCJIOPOJAOM
nipu 38 °C. [loka3zarenb MOIHOCTH
oydepnoii cuctembl. M3menenust
Oy(depHBIX OCHOBAHUM OTPAXKAIOT
CTEIMEeHb META00JINUECKUX
HapyLICHUI

HopmanbHbie
O0ydepHubie
OCHOBAHUS

NBB

CyMMa Bcex aHMOHOB I11€JIbHOIM
KpOBH, 00Ja1ar0umx 0ypepHbIMH
CBOMCTBAMH IPH YCJIOBUHU MOJIHOTO
HACBILIEHUS KPOBU KHUCIIOPOJIOM,
MIPU COJIEP’)KaHUM TeMOTII00NHA
140 r/n, B cTaHIaPTHBIX YCIOBUAX
(38 °C, pH 7,38, pCO,

40 MM pT. CT.)

MN30BITOK

(neduiur)
OydepHbIX

BE

Paznuuune mexay hakTuueckoit
BeJIMYMHOM BB 1 ux HopmansHbIM
snaueHnem (BE=BB—NBB).

12,5 MMoOJIB/1
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puns-

Hopmaisb-
TOE XapakrepucTHKa M yCJI0BHE
IToka3zaTesn HbIE
0003Ha- U3MepeHus
BeJINYUHbBI
YyeHHne
OCHOBaHHI [TonoxxutenbHbIE 3HAYCHUS

YKa3bIBalOT Ha U30BITOK OCHO-
BaHUH, OTpHUIIATEIbHbIC — HA
nedunut ocHoBaHuil. [To3Bosser
OLICHUTH BEJIMUYMHY METa0o0-
nuyeckux HapymeHui. [Ipenen
nedunmTa, COBMECTUMBIH C
JKM3HBIO, 30 MMOJIB/JT

lNpakmu4yeckoe 3Ha4vyeHue orpederieHus rnokasamersiel KUC/10mHo-

OCHOBHO20O COCMOAHUA

B cooTBeTCTBUM C MATOrE€HE30M BBIJETSIOT YETHIPE OCHOBHBIX COCTOSIHHUSL:
pecnupaTOpHBIN alKI03 U alKajao3, METa00IMUYECKUI alua03 U aiakano3 (Talul.
4,5). Cpenu OSTUX HapyIICHUH pa3jM4yarOT OCTPbIE W XPOHHYECKHE,
KOMIICHCHPOBAHHbIE M IEKOMIICHCHPOBAHHBIC COCTOSHHS (T— yBeIMdeHHE,
J— camkenne, N — HOpMaIIbHbIC 3HAYCHUS IPH KOMIICHCUPOBAHHBIX (HOpMax):

Tab6auia 4

U3meHeHue nokasamernel KUCIomHO-OCHOBHO20 COCMOSIHUS
rpu ayuoose U arnikasose

Tun pH pCO> I/I3ﬁbITOK“ [HCOs]
HAPYIIEHHSsI OCHOBAHMIA

& E| Ammmos \’ 4 (um N) \: \’
=
ﬁ o | Ankanos ) T (um N) T T

§ = Aunnos J ) T@mN) | T (um N)

= &

E §* Aukanos ) \’ Y @@mN) | | (umN)

Tabnuua 5

HapyLUGHUFI KUCJIOMHO-OCHOBHOcSO COCMOAHUA
U rnpu4uHbl UX 03HUKHOBEHUA

@opmMbI HApYLICHUI

ITpu4uHbI

A1mmno3 MmetaboIMUeCKU —
camas 4JacTas U TsoKeas
dhopma HapyIIEHUS KUCTOTHO-
OCHOBHOT'O COCTOSIHMS. B
OCHOBE €ro0 JIC)KUT HAaKOIIJICHHE
B OpraHU3Me HEJICTYIUX
KHCJTBIX TIPOJAYKTOB (MOJIOYHAS,
[-okcumacnsiHas u areTo-
YKCYCHAsl KHCJIOTBI)

N306b1TOuHOE 00pa3oBaHUE OPraHUYECKUX KHCIIOT
—  JIeKOMIICHCHUPOBAHHBIM  caxapHbId  Jauaber
(keToarumo3), BpPOKICHHBIC HapyIICHUS
MeTaboIn3Ma, rojiogaHue u TUIIOKCHUS
(makranumo3), OOmUKA  HApKO3, OTpPaBIICHUE
ATAHOJIOM, METaHOJIOM, 3a00JieBaHMs TICYCHH,
JeroyHas W CepAcYHas  HEJAOCTaTOYHOCTh,
UHEKIUH.

Hapymiennst BeIBeIEHHST KHUCIBIX MPOIYKTOB TPH
OCTpOH 151 XPOHUYECKOU MTOYECYHOMN
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HEJ0CTaTOYHOCTH, COTIPOBOKIAtOLIIEHCS
sanepxkoit NH4", SOs%, HPO4% noHoB.
Hernaparanus IIpH pBOTax, quapee,
COMpOBOXAAIOIIEHCs moTepel OukapOoHara.
W30bITOYHOE BBEICHHE KUCIIOT

Aumno3 peciupaTopHbIid —
XapaKTepU3yeTcsl yBEeTHIECHHEM
KOHIIEHTPALIUU YTTIEKUCIOTHI U
TIOBBIIIICHUEM €€
MapLIyaTbHOTO IaBICHUS B
KpoBH BbIIIE 50 MM pT.CT

Bricokass konnentparusi CO2 BO BIbIXaeMOM

BO3JIyXE;
HE/JIOCTaTOYHOCTh  JIETOYHOH  BEHTWIALUU  —
YTHETCHHE  JBIXaTeIhbHOrO  IIEHTpPa,  CTEHO3

JbIXaTEJIbHBIX IIyTeW, OTEKU TOPTaHU, XPOHU-
4eCKMi OpPOHXUT, YMEHBUIEHHE AKTUBHOH MaccChl
JIETKUX

AJkano3 MeTa0OoJIMYSCKUI —
COCTOSIHUE AePUIITA
BOJIOPOJHBIX HOHOB B KPOBH B
COYETaHUU C U30BLITKOM
ocHoBaHuM. YacTo coueraeTcs
CO CHIDKCHHEM KaJlis B KPOBH

[Motepst HCI mpu pBore;

noteps H® B moukax W30BITOK MHHEPAIO-
KOPTUKOUJIOB;

nedummrt K*;

HaKoIUIeHHEe OMKapOOHATOB MpPU MEPEIO3UPOBKE
HEHTPaIM3YIONTHNX alli103 IPErnapaToB

AJKano3 pecrnupaTOpHbIN —
XapaKTEPU3YETCs] CHUKECHUEM
pCO2, Huxke 38 MM pT.CT. U
nosbinieHrueM pH Baite 7,50,
MIpY HEAJICKBATHO BBICOKOM
JISTOYHOM BEHTHWIAIMH I10
CPaBHEHUIO C IPOAYKIIHEHN
YTJIEKUCIIOTHI B OPraHu3Me

Bo30yxaeHne IbIXaTelbHOTO LEHTpa — OIMyXOJlb,
YepernHo-MO3roBasi TpaBMa, SHLEe)anuT;
TMIIEPBEHTWISILMS TPU TUIOKCHUM — aHeMHus,
ropsas 00se3Hb, MOHWKEHHOE coaepxkanne Oz Bo
BJIBIXa€MOM BO3/yX€

Bonipochki 0risi caMOKOHMPOrisi

=

tpancnopte O, u CO..

~w

Makpo-

Ha3Batpe OmoxumMuyeckue QyHKIIUU KPOBH.
HpixaTenpHass GyHKOHUS KPOBH, POJb T'e€MOTJIO0OMHA JSPUTPOIUTOB B

OcMmoTuueckasi GyHKIIHS KPOBH, POJIb OEJIKOB KPOBHU U DJICKTPOJIHUTOB.
U MHUKPODJIEMEHTHI

KpOBH, HX 3HAYCHHUC B OPIaHHU3MC,

IIaTOJIOTHYCCKUEC COCTOAHMAA, 06YCJ'IOBJ'IGHHI>IC HN3MCHCHHUCM HUX YPOBHI.

cuctembl KOC.

XUMHUUYECKUE MEXaHU3MBbI

YTo Ha3bIBAIOT KUCJIOTHO-OCHOBHBIM COCTOSIHUEM OpFaHI/ISMa? ITokazarenu

komrieHcaruu cuctembl KOC, Mexanu3mebl

neiictBus OyQepHbIX cucteM — OukapOOHaTHOW (THAPOKApOOHATHOM),
docharHoii, OeKOBOM, reMOTTI00MHOBON (OKCUTeMOTJI0O0NHOBOM).

Ha3zsate posr Hb B moanepkaHuM KUCIOTHO-OCHOBHOTO COCTOSIHHS

(yuactue B npeBpaiuennn H,COz B OukapOoHaThI).

MexaHu3Mbl JeHCTBUS (PUBHOJIOTHYECKUX CHUCTEM TOMEOCTaTUYECKOU

3alIUTHI: JICTKHUX, IIOYCK, KOCTHOM TKaHH, IICUYCHU U OP.
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lMPAKTUHECKAA YACTb
JlaGoparopnas padora 1
KosnuuecTBeHHOe onpeiesieHHe HEOPrAaHUYECKOT0
¢ocdopa B chIBOPOTKE KPOBU
O6men dochopa TECHO CBs3aH C OOMEHOM KaJbIUsl, TO3TOMY IS
JTUArHOCTUKH PA3IMIHBIX MATOJOTHYECKUX COCTOSHUHN Ba)KHOE 3HAYCHUE MMEET
YCTAaHOBJICHHE KOJIMYECTBEHHOTO COOTHOIIEHUS MEXKIY COACPKAHUEM KaJIbITHS
U HeopraHumieckoro ¢ocdopa B KpoBU. B HOpME KOHIICHTpalUs KaJbIHS H
dbocdopa B KpoBH OTHOCHUTCS Kak 2:1.
lMpuHyun
docdopHas kuciaora 0e30eTKOBOro (UIBTpaTa CHIBOPOTKH KpPOBH
pearupyer ¢ BaHagaTOM W MOJIMOJaTOM aMMOHHUA ¢ oOpa3zoBaHueM (ocopHo-
BaHAaIMEBO-MOJIMOICHOBOM KHUCIIOTHI JKEJITOTO IBeTa. IHTEHCUBHOCTH OKpPACKH
PsIMO MPOMOPLUOHATBHA KOHIIEHTpAIIMN HeopraHuieckoro ¢ocdopa B mpobde u
onpenensercs GOTOMETPUUECKH.
Mamepuan uccnedosaHusi
CBIBOPOTKA KPOBH.
Peakmussbl
HabGop peaktuBoB prpMsbl «Jlaxemay.
ObopydosaHue
Mukpoxonopumerp MKM®-02M
[lposedeHue aHaru3a

OIIBIT, ma CTAHIAPT, ma
ChIBOpOTKa 0,2 —
DTaJIOHHBIN PacTBOP — 0,2
JluctTriuiMpoBaHHas BOJa 1,0 1,0
TpuxsiopykcycHasi KHCIOTa 1,0 1,0
[IepememmBaroT 1 uepe3 S MUH
(GUIBTPYIOT YEPE3 CMOYECHHBIN BOAOU
GuIbTp
dunpTpar 1,0 1,0
Pabounii peakTun 1,0 1,0
[TepememmBaroT u uepes 20 MUH
U3MEPSAIOT ONTUYECKYIO IJIOTHOCTh
pacTBOPOB JaHHBIX poOupok mpu 400 HM
Pacyem

E
[®ocdaTsl, Mmonb/n] = —21 x C
CT
Eon — onTuueckass mioTHOCTH mpoObl, Ect — onmTuyeckas IMIOTHOCTH
crangapta, Cor — KOHIIEHTpaIMs CTaHAapTHOTO pacTBopa, 1,5 MMOJIb/1

cT ' A€
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Hopmaanble 8eJIUYUHbI
CpIBOpOTKA KPOBH

Jletn HoBopoxneHasie 1,13-2,78 Mmoo/
no 1 roga 1,45-2,10 MmO/
mocye 1 roma 1,45-1,78 MmO/

B3pocinbie 0,81-1,45 mMob/1
Moua 25,8-48,4 mmonb/cyT

lNpakmuyeckoe 3HayeHue

YpoBenb (Gocdhopa 3aBHCHT OT (PYHKIHM TAPANUTOBHIHBIX IKEIe3,
COJICp)KaHUsI COMATOTPOIIMHA W Ba3OIMPECCHHA, PETYIHPYIOIIETO JACHCTBHS
ButamuHa D3, oT QyHKIIMM TTOYEK.

['unepdocdaremuss BcTpedaercss mpu MOYECHHOW HENOCTATOYHOCTH, MPHU
rUreprapaTupeo3e, runepBuraMuiose D, mnpu mnpueMe THUPOKCUHA, TIPH
yIbTpadrOIECTOBOM 00IyUeHUH, THa0eTe, KETO3e.

['unmodocharemuss xapaktepHa s paHHEW CTaAud paxurta, TMpU
TUIIEpIIapaTUpPeo3e, OCTCOMAIANMM,  Tejularpe, JUINTEILHOM  JICUCHHH
WHCYJIMHOM 1 XJIOPHJIOM KaJIbITHs, MUKCEIEME.

OgbopmrnieHue pabomel

B npoToxoit ombITa ciemxyeT BHECTH MPUHIIAIT METOJIA, PE3YIbTAaThI OIBITA,
HOpPMAaJIbHBIE BEJIMYMHBI W TIpaKTHYecKoe 3HadeHue. Crenath BBIBOJ TIO
MOJTYYCHHBIM PE3yiIbTaTaM.

JlabopaTopHnasi padora 2
Kosopumerpuyecknii MeTO1 onpe/aeieHus
XJIOPHUI0B B KPOBH
lMpuHyun
Xnopua-uoHsl  O0CBOOOXKHaroT w3 xjopaHwioBokucion prytu (1)
XJIOPAHWJIOBYIO KHCJIOTY B KOJIMYECTBE, MPOMOPLMOHAIBHOM COAEPKAHUIO
XJIOPUJI-MOHOB B NMPOOE, U onpeensieTcss POTOMETPUUECKHU.
Mamepuan uccnedosaHusi
CBIBOPOTKA KPOBH.
Peakmusbi
1) cranmaptheiidi  pactBop  NaCl, 100  mMmomw/n,  2) pacTBOp
XJIOPAHWJIOBOKHUCIION PTYTH, 3) 2hup.
[lposedeHue aHarnu3a

OIIBIT, ma KOHTPOJIb, ma
ChIBOpOTKA 0,02 —
PactBop NaCl — 0,02
XIIOpaHUJIOBOKHUCIIASA PTYTh 2,0 2,0

B Teduenue | MUH SHEPTUYHO BCTPSIXUBAIOT,
OCTaBJISIIOT CTOSITh 10 MUH.

Ddup 2 Karm | 2 Karm
OUIbTPYIOT YEPE3 CMOYECHHBIN BOJIOU
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GUIBTP U U3MEPSIIOT ONTUYECKYIO
IUIOTHOCTH (QUIIBTPATa CHIBOPOTKU U
stasioHa npu 530 HM

Pacuem

E
[Xnopuapl, Mmonb/n] = —20

x C or TAe
CT
Eon — onTudeckas miioTHOCTH MpoObl, Ect — onTudeckas miIoTHOCTh CTaHJapTa,
Ccr — KOHIIEHTpAIMs CTaHIapTHOTO pacTBOpa
HopmarbHble 8eriu4uHbI
[Tnazma 94-110 mmob/n
ODpUTPOLUTHI 45-54 MmmoIIb/N
KnuHuko-OuagHocmuyeckoe 3HadyeHue
l'unepxnopemus  HaOmopaeTcss TMpuU  00E3BOKUBAHWU, BBI3BAHHOM
HEJIOCTAaTOYHBIM TOCTYIUICHHEM >KHIKOCTH, TPHU TOBBIIICHHOM ITOCTYIUICHHH
XJIOpUJia HaTpus, JEKOMIICHCALIUM CEpJlla, MPU METAOOJUYECKOM aIuao3e u
pPECIIUPATOPHOM aJIKaJIO3€, CHUKEHUHM SKCKPELUHU XJIOPUI-UOHOB C MOYOU TpuU
HepuTax, OTpaBICHUHU CATMIIUIIATAMH, IPUEME TJIFOKOKOPTUKOUIOB.
l'unoxnopemus BCTpeHaeTCss 4Yalle W BO3HUKACT MPU HEJOCTATOYHOM
MOCTYIUICHUU XJIOPUJOB U U3OBITOYHOM TIOTEpEe HX YEepe3 KEeIyI0UYHO-
KHIIICYHBIM TPaKT TPH 3a00JICBaHUIX, COMPOBOXKIAAIOIIUXCI HEYKPOTHMOM
pPBOTOM W TOHOCOM, TMPU JUIMTEIBHOM TMOTOOTACICHUH, TPU CTEHO3E
NPUBpPATHUKA, TOYCYHOM jauadeTe, caxapHOM auabeTe, IMPH CMOPIICHHOM
nouke. KoHIleHTpanusi XJIOPUI-MOHOB MOXKET CHHXKAThCS B pe3yJbTaTe HUX
nepepacrpeeicHus U 3a7ep)KKe B MOBPEKJICHHBIX TKAHAX MPH XPOHUYECKHUX
BOCHIAJIMTENIBHBIX MPOIEccax, adleccax, HeKpo3ax.
OgbopmrneHue pabomel
3anuckiBatOT puHLUNI MeToaa. OGopMIISIOT pe3yJIbTaThl U JIEJIAI0T BBIBOJ]
O BO3MOJKHBIX ITaTOJIOTHSX.

CUTYAIIMOHHBIE 3ATAYH
3amaua Ne 1
BonbHO# 0YeHb MCTOIEH BCIEACTBUE TSIKEIOTO 3a00JICBAHMS HKEITYI0YHO-
KHIIIEYHOTO TPaKTa, HAPYIICHHS MPOIICCCOB TIEPEBapUBAHUS U BCACHIBAHUA.
Kaxue usmenenus cooepoicanus 6enka col8opomxu Kposu u e2o paxyuil
MOJICHO 0dHcCUdamsb npu 00C1e008aHuUu?

3agaua Ne 2

VY 00JBbHOTO TOSIBUJIUCH OTEKH, MPU OOCIICIOBAHWU BBHISIBIIEHO M3MEHECHUE
cocTaBa 0€ITKOB KPOBH.

O0vscHUmMb NPUYUHY, HA36aMb COCMOSHUE.

3amaya Ne 3
Pebenok nepenec Tsokenoe nHPEKIMOHHOE 3a00JIeBaHUE.
Obvscnums, Kakue usmeHenus: OeIKosvlx paxyuii Kpoeu MONCHO 0HCUOAmsy?
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3anaya Ne 4
YenoBeka yKyCHJI KJIEIl.
ObvacHumes Kaxou Jne4eOHblll 0Oenkosvlil npenapam emy HeoOX00UMOo
eésecmu? Ilouemy?

3amaua Ne 5
VY 6ompHOTO OOHAPYKEHBI B IIA3ME KPOBH «IMATOJOTHYECKUE OCIKW», HE
CYIIIECTBYIOIIHE B HOPME.
Kax nazvieaemcs smo cocmosnue? O kaxom 3abonesanuu 2080pum
nosiéneHue MueioMHblx beikos?

3amaua Ne 6
[Ipu oOcnemoBaHuM y TAllMEHTa B CHIBOPOTKE KpoBU oOHapyxkeH C-peak-
THUBHBIN OEJIOK.
ObvscHUMb NPUYUHY, HA38AMb COCMOSIHUE.

3agaua Ne 7
[Ipu uccnenoBaHuu KpoBU OOJBHOIO B IutazMe OOHapykeHo 0,6 MMOJIB/N
MOYEBOU KHUCJIOTHI.
ObvsacHUMb NPUYUHY, HA384Mb COCMOSIHUE.

3amayga Ne 8
VY GosibHOTO TsKENaAsA (POpMa caxapHOTo auadera.
Hazeams 6uo napywenus Kuciomuo-oCHO8H020 COCMOSAHUAL.

3amaua Ne 9

VY anpnuHUCTA TPU TSHKEJIOM MOJAbEME Ha OOJBIIYI0 BBICOTY Y4YalllEHHOE
rI1yOOKO€ JIbIXaHue.

Hazeams 6uo napywenus Kuciommuo-ocHO8HOE COCMOSHUSL.
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PA3JEJI 13. BUOXUMMUSA ITOYEK

TEMA 13.1. BHOXVMMS ITOYEK, COCTAB 1 CBOMCTBA
HOPMAJIBHOH MOYH

AKmyarnbHoCcmb
[Touku y4acTBYIOT B PETYJISIIIMU BOJHO-COJICBOTO OajlaHca, MOAIep KaHUH
KHCJIOTHO-OCHOBHOI'O COCTOAHHUSA, OCMOTHYCCKOI'O JaBJICHUSA )KI/II[KOCTCﬁ
opranmnimMa, KpOBAHOI'O JAaBJICHUA, CTUMYJIALIUA SPUTPOIIOI34a. ITouxka o6pa3yeT 151
BBIACIICT MOYY, IIPOAYIUPYCMYIO U3 KOMIIOHCHTOB IINIA3MBI. OO0BeM u cocTaB
MOYH MOTYT MCHATHCA B 3HAYUTCIIBHBIX IIPCACIIAX, OTpaxKasd COCTOAHUC, ITPCIKAC
BCCT0, BOAHO-IJICKTPOJIUTHOI'O O6M€Ha, TaK WU OPYIrux CTOPOH MeTaboIn3Ma
opraHusma. buoxumuyeckue HCCICAOBAHHUA MOYHU IIO3BOJIAIOT CYIAHTH 00
HU3MCHCHUAX HC TOJIBKO B BBIHGHHTGHBHOﬁ n MO“ICO6p330BaTeJII>HOI>'I (1)YHKI_[I/I}IX
ITIOYCK, HO 1 00 oOMeHe BCIUICCTB B OpraHax, TKaHAX U OPpraHu3McE B IICJIOM.
Llenb
OcBoeHHE METOJIOB ONPEACICHUS OCHOBHBIX IIOKA3aTeJed MOYH
(oTHOCHTENBHOU MIOTHOCTH, PH).

TEOPETUYECKAA YACTb

@OyHKIMY NTOYEK B OpraHu3Me (MO4eoOpa30BaTEIbHYIO U SKCKPETOPHYIO;
PEryJSTOPHO-TOMEOCTATHUECKYI0, 00€3BPEKUBAIOIIYI0, BHYTPUCEKPETOPHYIO).
Crpoenuie (GyHKUMOHANBHOW €IMHUIIBI MOYeK — HePpoHa. OOpa3zoBaHUE MOYH,
nporiecchl: GunbTpanus, peadcopouns u cexkpeuus. OO6pa3zoBaHUe U CBOMCTBA
ynbTpadunbTpaTa (nepBuuHor Moun). OcobeHHOCTH peabcopOIuu U CeKperus
BEIIECTB B MPOKCHUMAJIBHOM M JUCTalIbHOM oOTHaenax HedpoHa. Perymsanms
peabcopOumu Boabl (3G dexT BazompeccuHa), HaTpus (APGPEKT anbA0CTEPOHA),
Kaiblusi. Poab B oOmene kambiusa  1,25-nuokcuxonekanbiiudepona,
napaTropMoOHa M KalbIIUTOHHMHA. PerymstopHo-romeoctatnueckas GyHKIHS
nouek. Cucrema «peHMH—AHTMOTEH3WH—AIbJOCTEPOH» B PETYJSILUU COCTaBa
MouM. MexaHu3M JEUCTBUS albJOoCTepoHA. MexaHu3M OHOJIOTHYECKOTO
nevictBuss A/’ (BazompeccMHa) B KIETKax IMOYEYHBIX  KaHAJbIIEB.
BoccranoBnenne o0bemMa KpOBH TMPU  KPOBOMOTEPE M 00E3BOKHBAHHUU
opraHu3zMa. buoXuMHUYecKHe MEXaHWU3Mbl PA3BUTHS MOYEYHOW THMIIEPTEH3UU U
OPUHLHUIEL  ()apMaKOJIOTUYECKOM Koppekuud. Poib modek B MoJAepKaHUH
KHCIIOTHO-OCHOBHOT'O COCTOSIHUS: allaoreHe3, aMMoHuorene3. dusnyeckue u
XUMUYECKHE CBOICTBA HOpMaibHOM MouM (I[BET, 3amax, IUIOTHOCT,
PO3PAYHOCTh, CYTOUHOE KonuuecTBo, pH).

Bonpocbki 0511 caMOKOHMpPOIisi
1. Crpoenue GpyHKIMOHATBHOM €IMHULIBI TOYEK — HEe(pOHA.
2. HaszBarp rnaBHBIE TMpollecChl O00pa30BaHUS MOYHM, YyKa3aTh TOHATHE
KJINPEHCA.

3. @uubTpanus, COCTaB M CBOMCTBA yabTpaduiasTpara (IEpBUYHON MOUN).
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4. OcobOeHHOCTH peabcopOIMM U CEKpPelMH BEIIECTB B MPOKCUMAIBHOM
oT/ieNie HepoHa.

5. OcobGenHocTy peadcopOIMu U CEKPEIUU BEIIECTB B JIUCTAIIBHOM OTJIEIIC
HedpoHa, POJIb TOPMOHOB | MEXaHU3MBI UX JICHCTBUSI.

6. OcCHOBHBIC PETYJIATOPHBIC MEXaHU3MEI, JIeXKAIle B OCHOBE OOpa30BaHUS
MOYH: pPECHUH-aHTHUOTCH3WHOTCH-aHTHOTCH3MHOBAsI CUCTEMa, Ba30IPECCHH
(aHTHIUYPETHUYECKHIA TOPMOH), AJIbIOCTEPOH, TAPATTOPMOH, KaTbIIATOHUH.

/. Ponp moyexk B MOJAEpKaHUU KUCIOTHO-OCHOBHOTO coctosinug (KOC):
aIuoreHe3, aMMOHHOT€HE3, SKCKPEIHS KUCIIOT.

8. Ocobennoctu MeTabonM3Ma MOYEYHOU TKaHU, (PEPMEHTHI M OMOJOTUUYECKH
AKTUBHBIC BEIIIECTBA.

9. OO6mue ¢uznyeckue CBONCTBA MOYHM 3OPOBOTO YEJIOBEKA: KOJIUYECTBO,
I[BET, ITPO3PAYHOCTH, 3aIax, OTHOCUTEIIbHAS TNIOTHOCTH, pH.

10. Xumuueckuil cocTaB MOYM 3JI0POBOIO  YEJIOBEKA: OpPraHUYEeCKue
KOMITOHEHTBI, HEOPTAaHUYECKUE KOMITOHEHTHI.

lMPAKTUYECKAA YACTD
JlabopaTopHnasi padora 1
OmnpenesieHue OTHOCUTENIbHOM IIOTHOCTH MOYH
OnpeneneHne OTHOCUTEIBHOM TIIJIOTHOCTH JKHAKOCTEH MPOU3BOIST C
MIOMOIIBI0 aPEOMETPOB, MJII MCCIECAOBAHUS MOYU HUCIOJIB3YIOT CHENUATIBHYIO
Pa3HOBHUJIHOCTh aPEOMETPOB — YPOMETPHI. Y pOMETPHI ObIBAIOT ABYX THUIIOB: IS
MOYHM C HOpMaJIbHOM OTHOCUTENbHOM MmiIoTHOCTHIO (0T 1,000 mo 1,030) u ans
MouM C BblcOkMMH Tokazarensimu (oT 1,030 go 1,060). Illkana ypomertpa
kanuopyercs ripu 15 °C.
ObopydosaHue
YpoMmeTp, BBICOKMI UUIIMHIP JJI1 MOYU, TEPMOMETP.
Mamepuan uccnedosaHusi
Moua.
lNposedeHue aHarnu3a
B BBICOKMI y3KMH UWJIMHAP HAJIMBAIOT MO CTEHKE MOYY M OCTOPOKHO
NOTPY’Kal0T B Hee ypoMeTp. Heobxoaumo cinenutb, 4ToObl YPOMETP HE Kacalcs
CTEHOK W AHa IWIMHIpa. [[pou3BoAST OTCYET MO MIKajle ypoMeTpa, UCHOJb3Ys
HIDKHUM MEHUCK KUJIKOCTH. [Ipy Hamu4yuu neHsl ee yAaIsioT QUIbTPpOBAIHHOM
Oymaroil. B ciydae 0071101 OTHOCUTEIBLHOM IJIOTHOCTH MOYM OEpyT BTOPOM
tun ypomerpa (mkana 1,030-1,060). Ecam mMoua umeer TemmepaTypy, He
COOTBETCTBYIOIYIO YCJIOBHUSIM, OTMEYEHHBIM Ha ypomerpe, unu 15 °C, 1o Ha
Kaxpie 3 °C BBIIE WIM HUXKE 3TON TEeMIEpaTypbl COOTBETCTBEHHO JOO0ABIISIOT
nunu otHUMarOT 110 0,001 oT moka3zaHuii MIKajabl ypoMeTpa.
HopmarbHble 8eru4UHbI
Moua 1,010-1,025, game 1,017-1,020.
lNpakmuyeckoe 3Ha4yeHue
OTHOCUTENBHAS TJIOTHOCTh MOYHM MPSIMO 3aBUCUT OT KOHUEHTPALUH
pPacCTBOPUMBIX BEIIECTB W HAXOAWTCS B OOpaTHON CBSA3UM C KOJUYECTBOM
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BbIIEIISIEMOM MOYM. HecoOTBETCTBUE MEXKIAY OTHOCHTEIBHOW IJIOTHOCTBEO M
KOJIMYECTBOM MOYHM OTMEUaeTCs MPU CaxapHOM AuadeTe, KOTAa OTHOCHUTEIbHAS
IJIOTHOCTH BCJICACTBUE TIIFOKO3YPHUU OCTACTCsl BHICOKOM, HECMOTPS Ha OOJIBIIIOE
KOJINYECTBO MOYH.
JlaGoparopnas padora 1
Omnpenenenune pH moun
Mamepuan uccriedogaHusi
Caexas Moua.
[posedeHue aHanusa
[Tomocky yHUBEpCaIbHOM MHIUKATOPHON OyMaru OImycKaroT B MPOOUPKY C
MOYOH U TI0 U3MEHEHUIO 1[BETAa, CPABHHUBAS C 3TAJOHHOM IIKAJIOW HA YIIAKOBKE,
ycTaHaBiIuBarT pH uccienyemon Mouu.
Hopmaanb/e eeJIuU4UHbI
Moua 50-7,0
lpakmuyeckoe 3Ha4yeHue
N3BecTHO, UTO TpeoOiajaHre B MHUILNE XUBOTHBIX OEJIKOB OIpEAeIseT
caBur pH MouM B KHCIIyIO CTOPOHY, MpeodiiajaHue PacTUTEIbHON MUIIM — B
OCHOBHYK. Pe3ko kucnasg peakuuss OTMEYaeTCss IpU  JUXOPaJOYHBIX
COCTOSIHUAX, Juabere, TOJIOAAaHUM, HEIOCTaTOYHOCTH TIOYEeK U JApYroi
natosiorun. lllenounas peakiusi Moun HaAOJIOMAETCS MPU IUCTUTE, MHUEIUTAX,
reMarypuu, Mocje pBOTHI, quapeu (IOHOCa), MPU paccachblBAHUU IKCCYAATOB,
MOCJIE MPUEMA COJIbI U MIETOYHBIX MUHEPAIBHBIX BOJ.

TEMA 13.2. MATOJOTUMYECKHUE KOMIIOHEHTBI MOYHX U
METOAbI UX BBIABJIEHUSA

AKkmyarnbHocmpb
OU3NKO-XUMUYECKAE CBOWCTBA M COCTaB MOYM HM3MEHSIOTCS TIPH PsJe
3a00JIeBaHUM TOYEK U JPYTHMX OPTaHOB U CHCTEM OpPraHU3Ma, TO €CTh MPH TeX
mpolieccax, TMPU KOTOPBIX HM3MEHSETCS KHCJIOTHO-OCHOBHOE COCTOSIHUE,
OCMOTHUYECKOE JIABJICHUE KUIKOCTH B OPTaHU3ME, MPOUCXOIUT TOTeps OeyKa u
JPYTUX KOMIIOHEHTOB KPOBH, BBIJICJICHHE psijia BEIIECTB, OTCYTCTBYIOIIMX B
MOYE€ 3/I0POBOTO uYeJOBEeKa. Takue SBIICHUS HAOJIOMAIOTCS TPU OCTPOM H
XPOHUYECKOM TIIoMepyJoHeppute, Hedpose, OONE3HSIX TEYEHH U KPOBH,
nojarpe, OHKOJOTHYECKUX 3a0osieBanusX. [Ipu maroigoruu MoryT U3MEHSATHCS
KOJIMYECTBO MOYH, €€ MPO3pavyHOCTh, IBET, 3anaxX, pH u miotHocTh. [loaToMy
oOciieToBaHME KaxJa0oro OOJBHOTO, HE TOJBKO B CTallMOHape, HO U B
aMOYJIaTOPHBIX YCIIOBHUSX, JTOJDKHO COMPOBOXKIATHCS O0S3aTCIILHBIM aHAIM30M
MOYH, TaK KaK 3TO HCCICAOBAHHE MOXKET IMOMOYh B MOCTAHOBKE IWArHo3a, a
HEPEJKO  COBEPIICHHO  WM3MCHHUTHh  IIEpBOHAYAIbHBIC  JUArHOCTUYECKHE
MIPEMTOI0KEHUSI.
Llenb
OcBoeHne METOJOB OMpENETECHUST OCHOBHBIX TOKa3aTeleld Mouu
(OTHOCUTENBHOMU MIIOTHOCTH, pH) 1 MATOIOTHYECKINX KOMITOHEHTOB.

176

https://www.twirpx.org & http://chemistry-chemists.com



TEOPETUYECKAA HYACTH
N3yyenne mpuuMH HM3MEHEHUS (PU3NYECKUX W XUMHUYECKUX CBOMCTBa

MouM (IIBET, 3amax, MIOTHOCTb, MPO3PAYHOCThb, CYTOYHOE KOIM4ecTBO, pH).
M3meHeHne nokas3aTenaed MOYM MPHU MAaTOJOTHYECKUX COCTOSIHUAX. XUMUYECKAN
COCTaB MOYM 3/I0POBOIO YEJIIOBEKA: OPraHWYECKHUEe M HEOPraHWYECKHUe
KOMIIOHEHTHI. MI3MeHeHre XUMUYECKOT0 COCTaBa MOYH IPHU MATOJIOTUU — OEIIOK,
TJII0OKO33, JKEMYHbIE MUTMEHTHI, KETOHOBBIE TeNa, KpOBb, (HEPMEHTHI.
buoxumuyeckne OCHOBbI NPUMEHEHHUS JUYPETUYECKUX  JIEKAPCTBEHHBIX
CPEACTB.
Bonipocbi 0511 caMOKOHMPOJisi

Kakne koMITIOHEHTBI MOYM Ha3bIBAIOT MATOJIOTHYECKUMMU?

[IprunHBI pa3BUTHS TIIFOKO3YpPHH.

[IpyuuuHbI pa3BUTHS TPOTEUHYPUH.

[IpnunHBI pa3BUTHS KETOHYPUHU.

[IpuurHbI pa3BUTHS FEMAaTypUH U TEMATypUH.

[IpuurHbl pa3BUTHS OUITUPYOUHYPUH.

N3meHeHuss KoJquMYecTBa BBIAEISIEMOM MOYM (aHypus, MOIUYpUS,

OJIUTYpHs), €€ LBET, INIOTHOCTh MPU MATOJIOTUYECKUX COCTOSHUSX, & TAKXKE

MMaTOr€He3 3TUX COCTOSHUM.
8. IlpuumHBI aMMHAYHOTO M THUJIOCTHOTO 3aIlaXxoOB, a TaKXKe 3araxa aleToHa

MOYH.

9. Ha3parb npuunHbl u3MeHeHUs: pH Mouu npu naToJI0TUH.
10. Ha3BaTh mpu4HHBI U3MEHEHUS PO3PAYHOCTH MOYH.

Nog,rowhE

lMPAKTUHECKAA YACTb
JlabopaTopHnas padora 1
[Hoaykoan4yecTBeHHOE ONpeae/eHrne IIIKO03bI
NunukaropHass Oymara «['nuxodan» mpeacTaBisieT coOOM MOJOCKH
oymaru 0,5x7,5 cMm, uUMeEOINUE TMOMEPEYHYI 30HY CBETJIO-KEJITOTO IIBETa,
MPOMUTAHHYIO PAaCTBOPOM (DEPMEHTOB U KPACUTEJIS.
lNpuHyun
Meton ocHOBaH Ha cHeNU(PUYECKOM OKHMCICHUHU TJIOKO3bl C MOMOIIBIO
dbepMeHTa TIIIOK0300KcHAa3bl. OOpa3oBaBIIascs MPU ATOM MEPEKUCh BOJIOPOJIa
paziaraercsi IepoOKCUIa30i U OKUCISIET J00aBJIEeHHBIM Kpacurtenb. M3MeHeHue
OKpACKH KPacCUTEJIsl CBUAETEIBCTBYET O MPUCYTCTBUU TIIFOKO3bI B MOYE.
Mamepuan uccredosaHusi
Cexas Moya.
Peakmusbi
Nunukaropras 6ymara «I mukodany
lNposedeHue aHarnu3a
TecT-monocky mOrpy»X)arwT B MOYY TakK, 4YTOOBl WMHIWKATOpPHAs 30HA
MOJHOCTBIO CcMOuMjachk. HemeaieHHO H3BIIEKAIOT MOJIOCKY U 4epe3 2 MHH
CPaBHUBAIOT LBET HMHIAWKATOPHOM 30HBI C LBETHOM IMIKAIOW, UMEKIIEUCS B
koMmIiuiekte. CojepaHue TIIIOKO3bl COOTBETCTBYET HauOojiee COBMAAAIOLIEMY
CO LIKAJIOW LIBETY MOJIOCKH.
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HopmaanbIe 8eJIUYUHbI
Moua 0,06-0,83 mMmonw/1 win < 2,78 MMOJIB/CYT
lpakmuyeckoe 3HavyeHue
YPpOBEHB TIIOKO3BI BO3PACTAET MPHU BCEX CIydasx THIEPIIIMKEMHH CBBIIIIS
10 mMoB/T1 (moueyHoro nopora). ['mroko3ypun MOTYT OBITH
(U3HOIOTHYECKUMHU U TTAaTOJIOTUYECKUMU. K MepBbIM OTHOCATCS aJlUMEHTapHAs
TIIIOKO3YPHS, TIIOKO3ypUst OEpEeMEHHBIX U HEWPOTeHHAs TIIOKO3YpHUS HA MOYBE
CTpECCOBBIX cocTostHUU. [laTomornyeckas TIIFOKO3YpHsi OOHApYy>KHWBAaeTCS TMpHU
caxapHoM JauabeTe, THPEOTOKCHKO3€, aKpPOMETAJINH, THUIEPIUIa3ud KOPHI
HAJNIOYCYHUKOB, WH(]ApKTE MHOKapAa, KPOBOMIHSIHHUSIX BO BHYTPCHHHE
OpraHbl, OTpaBJCHUAX MOp(PHUHOM, (ochopoM, MpPU OCTPHIX HHPEKIUSIX H
HEPBHBIX 3a00JeBaHusX. [[pn HOPMOTIMKEMUH TIFOKO3YPHUS MOXKET BBISBIISATHCS
IIpU TIOBPEKICHUSAX IOYCUHBIX KAHAJIBIEB — IMHEIO- M TIOMEPYIOHE(PPHTHI,
TOKCUYECKHE  TOPAKEHUs, TOYeUYHbIM  guaber  (ceMeiiHas  MoYedHas
TIIIOKO3YpHsl ), HeppornaTuu.
CHIKEeHHUE TIIIOKO3bI B Moue€ (BIUIOTh JI0 HMCUE3HOBEHUS) SIBISETCS
MPU3HAKOM OaKTEpUYpPUH.
OgbopmrnieHue pabomel
3anuchIBalOT ~ NPUHIMI ~ METOJOB,  PE3yJbTaThl  HUCCIEJIOBAHMS,
MPaKTUYECKOE 3HAYEHHUE U JICNIAl0T BHIBOJ] IO BO3MO>KHOM MATOJIOTHH.

JlaGoparopHasi paGora 2
OnpenesieHue coepKaHus KETOHOBBIX TeJl,
BOCCTAHABJIMBAIOUIUX BELIECTB, INIIOKO3bI, 0ejika, pH
¢ IOMOIIBIO TecT-M010cOK «IlenTadan»

Huarnoctuyeckue mnonocku «lleHtadan» wumeror 5 30H HMHAMKALNH,
HaKJICEHHbIX Ha TMOJUMEPHYIO TOJJIOKKY. Peakuuu 30H OCHOBaHbl Ha
CJEAYIOIIMNX MPUHIINIAX:

KETOHBI (6enblii ¢ KpEMOBBIM OTTEHKOM KBaJIpaTHUK) — 30HA COJIEPIKHUT
IIEJIOYHOW HUTPONPYCCHU, NAIOIINK C alleTOYKCYCHOW KHCJIOTOM M all€TOHOM
PO30BOE WK Jake TEMHO-(HUOJIETOBOE OKpalllMBaHUE.

BOCCTAHABJIUBAIOIIME BEI[ECTBA (CBETJIO-KEJITHIA KBaJIpaTHUK) — 30HA
COJIEPKUT KHUCIOTHBINA Oydep B cMmecu ¢ (HhochopHO-MOIMOIEHOBON KUCIOTOM,
KOTOpasi TMOJi JEWCTBHEM CHJIBHBIX BOCCTAHOBHUTENIEH (TJIaBHBIM 0Opa3om
aCKOpOMHOBOM M TEHTU3MHOBOW KHCIOT) MpEBpalIaeTCs B MOJUOICHOBBIN
CHHUM.

['JTIOKO3A  (SIpKO-KENThIM KBaJApaTUK) — 30HA COJAEPKHUT (HEPMEHTHI
TVIFOKO300KCHIa3y U MEPOKCHUAA3y, a TakKe XPOMOTEHHYIO CUCTEeMY, KOTopas B
MPUCYTCTBUM TIIIOKO3bI OKUCIISIETCS ¢ 00pa30BaHUEM 3€JICHBIX WJIU JaXe CUHUX
MPOIYKTOB.

BEJIOK (cBeTJbli cepo-3€JEHbI KBAIPATUK) — 30HA COJACPKUT KUCIOTHBIN
Oydep B cMecu co crieruaibHbIM MHIUKATOPOM, U3MEHSIONINM B MPUCYTCTBUU
OEJIKOB OKpPACKY OT JKEITOU uepes3 3eJIeHYI0 10 CHHEH.
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pH (opaHxeBO-KpacHbI KBaJpaTHK) — 30HA COJAEPKUT CMELIAHHBINI
KHCIIOTHO-OCHOBHOM MHIUKATOP C MEPEX0JIOM KPaCHOM OKPACKU depes3 KEITYIO
U 3€JICHYIO B CHHIOIO B mHTepBajie pH 5-9.
Mamepuan uccriedogaHusi
Hopmansnas moua (0e3 aimeroHa, TJOKO3bl U Oelika), MaToJIorudyecKas
Mo4a (C arleTOHOM, TJTIOKO30M U OEIKOM).
Peakmusebi
Juarnoctuueckue nonocku «llenradpan»
lMposedeHue aHanusa
[Tosmocky morpyskaroT B HCCIEAYEMYI0 MOYYy U HEMEJIEHHO BBIHMMAIOT.
Yepe3z 30-60 c okpacky 30H HMHAMKAIUM CPAaBHHUBAIOT C COOTBETCTBYIOIIEH
LBETHOM MIKanou. BenuuumHy pH oOTCUMTBIBaIOT HEMOCPEICTBEHHO MOCIE
TOTPYKEHHUSI TIOJIOCKH.
OgbopmrnieHue pabomel
3anuchIBalOT ~ NPUHIMI ~ METOJOB,  PE3yJbTaThl  HUCCJECJIOBAHMUS,
IPAKTHYECKOE 3HAUEHHE U JENAI0T BBIBOJ 10 BO3MOXKHOM MAaTOJIOTHH.

JlabopaTopHnasi padora 3
JKCIpecc-MeTo/l ONpeaeSIeHUs IJII0KO03bI

JuarHoctuyeckue moynocku «[mokodan» HUMEIOT 2 30HBI WHIUKAIIMH:
1 — BepxHsIs, APKO-KENATask 30HA — JUISl BBIABJICHUS U ONPENIECIICHUS TJIFOKO3bI B
MoOYe, 2 — HIKHSISI CBETJIO-KEJTasi 30Ha — BCIIOMOTAaTelIbHAasl, yKa3bIBaIoIasi Ha
HaJM4ue CWIbHO BOCCTAHABIMBAIOUIUX BEIIECTB, KOTOPbIE KOHKYPEHTHBIM
JEWCTBUEM CHIIKAIOT PEAaKTUBHOCTD 30HBI Ha TJIFOKO3Y.

lNpuHyun

Meton ocHoBaH Ha ()EPMEHTHOM TJIIOKO300KCHAA3HOM peakiuu. Spko-
JKeNTash 30HA TMPOMHUTAaHA pacTBoOpamMu  (HEPMEHTOB  TIIFOKO300KCHIA3HI,
MEepPOKCHIa3bl U KpacurelssMu. [J10Ko3a C TMOMOILIBIO TJIHOKO300KCH]Ia3bl
OKHUCJISIETCS KUCIIOPOJOM BO3yXa 10 TIIOKOHOBOW KHCIIOTHI ¢ O0Opa3oBaHUEM
nepekucu Bojopoda. llepekuch Bojgopoiaa B TPUCYTCTBUHM  (epMeHTa
MEPOKCUIA3bl OKUCIISIET KPACUTEIb, U HACTYIAeT M3MEHEHHE KEJITONH OKPACKH B
3€JICHYIO.

Nuaukanusi Haau4usi CUIIbHO BOCCTAHABIIMBAIONIMX BEIIECTB (B OCHOBHOM
aCKOpOMHOBOM KHCJIOTHI M TOMOT'€HTHU3MHOBOI) OCHOBaHa Ha BOCCTaHOBJICHUU
dhochopHO-MOIMOIEHOBOM KUCTOTHI B MOJIUOIEHOBYIO CUHb.

Mamepuan uccriedosaHusi
Caexast MoYa, cojieprKallias riIroKo3y
Peakmusbi

Jnarnoctuyeckue nojiocku «I mokodany.

lNposedeHue aHarnu3a

[Tonocky morpyxaroT B HUCCIECIYEMYIO MOYY U HEMEJJIEHHO BBIHUMAIOT.
Uepez 20-30 ¢ oOLEHUBAIOT 30HY WHAUKAIUMU [JJI1 BOCCTAaHABIIMBAIOIINX
BEILIECTB:
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a) eCcIM OHa OKpallleHa cialdee, 4eM KBaApaTHK «1» Ha COOTBETCTBYIOLLEH
[BETHOM IIIKaJIe CPAaBHEHMS, HAXOJALIEHCS HAa ITUKETKE YIMaKOBKH, WIH K
OJIMHAKOBO ¢ HHUM, To B mpejene 30—60 ¢ aenaroT OneHKY NpoObl Ha TIIFOKO3Y,
CPaBHUB 30HY UHIUKAIIMHU ISl TIFOKO3bl C COOTBETCTBYIOIIEH IBETHOW LIKAJIOM;

0) ecnu 30HAa WHIUKAIIMKM JJI1 BOCCTAHABIIMBAIOIIMX BEIIECTB OKpallleHa
cCuibHee, Mpo0y Ha TJIIOKO3Yy OILEHUBAIOT 4epe3 |—2 MHUH mocje MOrpy>KeHHs
MOJIOCKU;

B) MpPU COJCP)KAaHUM BOCCTAHABIMBAIOIINX BEIIECTB CBBHIIMIE «2» YKe
HENb3sl JaTh HAJEKHYIO OIIEHKY MPOOBI Ha TIIIOKO3Yy, MO3TOMY HCCIIEIOBAaHHUE
HE0OXO0MMO MOBTOPUTH HE paHblie yeM depe3 10 u mocie mociaenHero npuema
aCKOPOMHOBOM KHCIIOTHI.

KoHIeHTpauio TitoKo3bl ONMPEAEIIIOT MO0 COOTBETCTBUIO OKPACKU 30HBI
WHMKAIMA C IBETHBIMU KBaJpAaTHUKaMH Ha IIIKaJIe:

O003HaYeHNs HA MIKaJIe I/ MMOJIb/J1
1 0,5 2,78
2 1,0 5,55
3 3,0 16,7
4 15,0 83,3
OgbopmrnieHue pabomel
BaHI/ICBIBaIOT HpI/IHI_[I/IH MCTOOOB, pe3yJ'IBTaTBI HCCICOOBaHUA,

MMPAaKTHYCCKOC 3HAYCHUC U ACIIAI0T BBIBOA 110 BO3MOKHOM MaTOJIOTHH.

JlaGoparopHnasi padora 4
OmnpenesieHue KOHIEHTPALMHA KETOHOBBIX TeJl
Mamepuan uccnedosaHusi
Hopwmainbhast Mmoua (0e3 aieToHa), marojorudeckas Mova (C alleTOHOM).
OnpedernieHue KemoHo8bIX meJl U 2/TI0KO3bl 8 MOYe
¢ rnomouwbto mecm-rosiocok "Diaphan”
lMpuHyun
OmnpeneneHue KETOHOBBIX Tel OCHOBaHO Ha peakiuu Jlerans. IIpoba
OoJiee UYYBCTBUTEJIbHAa K allETOYKCYCHOW KHCJIOTE, YeM K alleTOHy, C
B-ruapoxkcumacisiHOM KUCIOTOM He pearupyer. OmnpeneneHue TIIOKO3bI
OCHOBAHO Ha TJIFOKO300KCUJA3HOM pEaKIUu.
lNposedeHue aHarnu3a
He mpuxkacasicb pykamu K 30HE WHAMKAIMW, U3 TIEHATA YIaKOBKU OepyT
2 TIOJIOCKH: OJHY OITyCKaroT Ha 1—2 ¢ B COCya C MAaTOJOTUYECKONW MOYOM,
JIPYTyI0 — C HOpMalabHOM MO4YOH. Karmm moun ynaistor, mpoBeAs MOJOCKOW IO
Kparo cocyna. [1oocku OCTaBIISIIOT B TOPU3OHTAIBHOM MoJoxkeHuu. Yepes 60 ¢
COIIOCTABJISIFOT OKPACKy 30H MHIMKAIMHU C COOTBETCTBYIOIIECH [IBETHOW IIKAJION
JIJ1S1 KETOHOBBIX TE€J U TJIFOKO3BI.
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/—IOHyKOﬂU'-IeCITIGGHHOG onpeaeneHue KemoHOo8bIX meJl 8 Mo4e U
CbIBOPOMKE KPOBU C MOMOWbIO Mecm-rnosiocok «KemoghaH»
lMpurHyun
Kentas monocka (30Ha MHAMKAIMK) Ha IMOJIOCKAX COACPKUT HICIOYHOU
Oydbep B cMmecH € HUTPONPYCCHUIOM HATpusi, [AIOMUA C alleTOHOM H
alleTOYKCYCHOM KHCIIOTOM (pHOJIETOBOE OKpalliiBaHue. MIHTEHCMBHOCTh OKpacKu
MPOTMOPIIMOHANIbHA KOHLIEHTPAIMU KETOHOBBIX TEJ B UCCIIETyEMOU KUIKOCTH.
lMposedeHue aHanusa
He mpukacasch pykamMu K 30HE WHAWKAIIMW, W3 TICHATA YIaKOBKU OepyT
MOJIOCKY W TOTPYXaroT Ha 1-2 ¢ B UCCIEAYEMYIO KHAKOCTh (MaTOJOrHYecKast
MOYa WJIM CHIBOPOTKA) M 4epe3 | MUH CpaBHUBAIOT CO IIKAJIOW HA STUKETKE
ynakoBkH. KOHIIEHTpaIiio KETOHOBBIX TEJ ONPEIEISIOT MO TabJuIIe.

[TopsiaKkoBBI HOMED IO LIKAJIE 1 2 3 4

KOHI_[CHTpaIII/ISI KCTOHOBBIX TCII, 1-2 2_4’9 4’9_14’7 14’7

MMOJIB/JI
Hopmaanb/e 8eJIUHUHbI
CrIBOpOTKA 0,1-0,6 MMoOJIB/1
Moua OTCYTCTBHUE

lNpakmuyeckoe 3Ha4yeHue
ConeprkaHre KETOHOBBIX TeJ B KPOBH — KETOHEMHUS — yBEIHYMBaeTcs (B
100-1000 pa3) mpu TONOAAHWM, caxapHOM jauabere, MpPH TOBBIIICHUU
KOHIICHTPAllMU  XUPOMOOWIM3YIOIUX TOPMOHOB. KeToHemuss  0OBbIUHO
COIIPOBOKIAETCS TOSBJICHUEM KETOHOBBIX TEI B MOYEe — KECTOHYpHS.
[TaTonornyeckoe COCTOSIHUE OpraHU3Ma, BBI3BAHHOE TOKCHUYECCKHM JCHCTBHEM
KETOHOBBIX TE€JI, HOCUT Ha3BaHHUE «KETO3», EPEXOISIINN B KETOAIHIO03.
OgbopmrneHue pabomel
3anmuchIBalOT TMPHHIUI METOAOB, 3aHOCAT B TaOJUIly pE3yJbTaThl
UCCIIC/IOBAHMSI, TPAKTUYECKOe 3HAYEHHWE W JIENIAIOT BBIBOJ IO BO3MOXHOM
HaTOJIOTHH.

Ha3Banmue Marepuan BrisBiasiemoe | Pesyibrarsl
MeTo/a HCCJIeJOBAHNS BEIIECTBO peakumnu
[Ipoba HopmanbHas
1 Moua
Jlerans [TaTonmornueckas
HopmaibHas =
[IpoGa P 5
2 Moua =
JInbGena ITaTomornyeckas 0
)
/M
Tect Hopmanbhnas S
3 . Moua =
«Diaphany ITaTomornyeckas =
]
HopmanbHas N
Tecr Moua P
4 [Tatonoruueckas
«Ketodan»
CeIBOpOTKaA
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JlabopaTtopHnas paGora 5
Omnpenenenue reMorJi00MHa M 3pUTPOLUTOB
¢ IOMOIIBIO TeCT-M0JI0COK «I'emoan»

B Mo4e MOryT HaXxoJIUTbCS KOMIIOHEHTHI KPOBH JMOO B BUJE KPOBSHBIX
KJIETOK 3PUTPOLUTOB (remMaTypusi, SpUTPOLUTYpHUs) JTUOO0 B BUJE reMOTiI00UHA
(remornoOuHYpHS).

lMpuHyun

30Ha UHJMKAIIMHU TECT-TIIOJIOCOK COAEPKUT OPraHUYECKYIO THIPOIEPEKUCH,
KUCTBINA Oydep U XpoMoreH, KOTOPBIH B MPUCYTCTBUU T€MOTJIOOMHA OKUCISETCS
TUAPONEPEKUCHIO C 00pa30BaHUEM OKPAILIEHHBIX B CHHUI LIBET MPOAYKTOB.

Mamepuan uccrnedosaHusi
CBexxast Mo4a C KPOBBIO.
Peakmusbi

Juarnoctuueckue nojocku «I'emodany.

lNposedeHue aHarnu3a

[Tosocky morpyxaroT B mpoOy MOYM M HEMEIJICHHO BbIHUMAIOT. Yepe3
1 MUH cpaBHUBAIOT OKPACKY 30HbI MHMKAIIMU C IIBETHOM IIKAJIOM.

O6o03HaueHHE HA IITKAJIe ['emormo6uH, DPUTPOITUTHI,
CpaBHEHUS MT/JT 10%/n
1 0,15-0,45 5-15
2 0,45-1,50 15-50
3 1,50-2,40 50-80
4 6oxee 3,00 6oiee 100

Okpacky NOJOCOK, BO3HHUKIIYID 4Yepe3 3 MHUH, HE NPUHUMAIOT BO
BHUMaHue. [lpu oTpuuarenbHOW peakuud 30HAa UWHIUKAIMUA  OCTaeTcs
xKenToBatoi (6e3 3eIeHOT0 OTTeHKA). B mpucyTcTBrE CBOOOAHOTO reMOTIO0NHA
30Ha WHAMKAIMU OKpalluBaeTcs B 3eJeHblid (cuHMil) 1BeT. VIHTaKTHBIC
APUTPOIUTHI 00Pa3yIOT Ha CBETIIOM (hOHE SPKHE 3€JIEHO-CMHUE TOYKH M JaXKe
TS THBIIIIKH.

HopMaanb/e eesIuU4UHbI

VY B3pOoCHBIX U OOJIBIIMX JIETEH BBIACISICTCS HE3HAYUTEIBbHOE KOJUYECTBO
APUTPOLIUTOB, KOTOPHIE HE MOTYT OBITH OOHAPY>KEHBI OOBIYHBIMU XUMUUYECKUMHU
cocobamu. Y MaJeHBKMX JETeH 4YHCIO OHPUTPOLUTOB B ModYe Ooliee
3HAYUTEIHFHO U MOXKET OBITh YCTAHOBJICHO.

OgopmneHue pabomel

3anuchIBalOT  MPUHLUN ~ METOJOB,  PE3yJbTaThl  HCCIIEIOBAHMUS,

MPaKTUYECKOE 3HAUCHUE U JENA0T BHIBOJI 10 BO3MOKHOMW MATOJIOTHH.
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JlabopaTtopHas paGora 6
AHAJIM3 MOYH ¢ MIOMOIILIO TecT-moJi0cok «LabStrip U1l Plusy u
anajm3aTopa moun DocUReader
JNuarnoctuueckue mojocku «LabStrip Ull Plusy wumeror 11 30H

HMHAWKAIOIWH, HAKJICCHHBIX Ha ITOJIUMCPHYIO ITOJJIOKKY. 30HBI WHAUKAIUH.

grwDdNPE

bUIMPYBUH

YPOBUJIMHOT'EH

KETOHBI

BOCCTAHABJIMBAIOIIVE BEIIECTBA (aCKOpOMHOBAsT KUCIIOTA)

['JTIOKO3A

BEJIOK

KPOBb

pH

HUTPUTEBI

JIEMKOLUTHI

IUIOTHOCTh MOYM
Mamepuan uccnedosaHusi

HOpMaHBHa}I U IIaTOJOTNYCCKada MO4a.
Peakmuenli

JuarHoctuueckue monocku «LabStrip U1l Plusy
ObopydosaHue

AHanu3zaTopa Mo4u

DocUReader

[NposedeHue aHanusa
[TpuroroBbTe MPOOLI MOYHU B IPOOMPKAX U YIAKOBKY TECT-TIOJIOCOK.
BxnitounTe npubop B CeTb.
BbIHBTE MOJIOCKY U 3aKpONTE KPBILIKY (hIIaKoHa.
[Torpy3urte HOBYIO TECT-MIOJOCKY B MPOOY MOYH.
OAHOBPEMEHHO HaXMUTE KHOIIKY, NP BBIHUMAHHUH IIOJOCKY M3 MOYH,
MPOBEINUTE €10 O Kpail eMKOCTH ¢ mpoOoit. [I[poMakHUTE TECT-MOIOCKY O
canderky.
[ToMecTHTE MOJIOCKY HA YEPHBIMIEPKATENb TECT-MIOJOCOK He no3aHee S0 ¢
(BpeMs 0TOOpaXkaeTcsi CBETOBBIMU MHIMKATOPaMU Ha MaHeNu npudopa).
BBIKMHBTE MOJIOCKY ITOCJIE OKOHYAHUS TECTA.
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8. PesynbTaThl TECTHpOBAaHUS pPACIEUaTHIBAIOTCS aBTOMaTWdecku. Haxmmre
kHonky «FEED» (npoaBwkenue Oymaru), eciimi HeEoOXOAUMO T00aBUTH
HECKOJIBKO CTPOK IOCIIE Pe3yIbTaTOB.

9. lyng TecTUpOBaHUS CICAYIOMUX MPOO MOBTOPHUTE MPOLIETYPY.

10. BpHUMAaTE U OYHUIIIANTE JAepKATENb MOJIOCOK U MTPOBEPSHTE pedepeHTHYIO
30HY (O€NBIN MPSIMOYTOJIBHUK) B KOHIIE PaOOTHI.

11. VYo6emutech, 4TO AepKATEIb TECT-IIOJIOCOK YUCT M BCTaBHTE €r0 B IPHOOP.

12. Bwixmrounte mpudop.

OgbopmrnieHue pabomel
3aHI/ICBIBaIOT IIPHUHIIAII METOOO0B, PE3YJIbTATHI HCCIICA0BaHUA,
MMPAKTHYCCKOC 3HAYCHUC U JACIIA0T BBIBO 110 BO3MOKHOH ITaTOJIOTHH.

CUTYAILIMOHHBIE 3AJIAYHN
3amaga Ne 1
Moua nanueHTa A UMeeT COJIOMEHHO-KENIThIM 1BET, b — sipko-kenTeiii; B
— BT IMBA; I — IBET «MSICHBIX ITIOMOEB).
ObvsicHumsb, Kakue geuecmsa OKa3vleaiom eiusHue Ha ueem Moyl.

3amaua Ne 2
CoryracHO peKOMEHIAIIMK Bpada MalMeHT OTPaHWYMI YIOTPEOICHUE Msca,
PBHIOBI U 3HAYUTEIHHO YBEIMYHII COJICPKAHUE B IMHIIE OBOILEH U (PPYKTOB.
Obvsichums, kax uzmenumcs pH mouu. Uzmenumces au cooepaicanue 8 move
MouesUHbl?

3amaua Ne 3

B Moue pebGeHka M B3pOCIOr0 MY>KUYMHBI OOHApYX EHbl KPEaTUHUH WU
KpEaTuH.

ObvsicHumy, AGIAEMCA U MO OMKIOHEHUEM O HOPMbL.

3amaua Ne 4

B Mode mammeHTa OTMEUYEHO CYIIECTBEHHOE YBEIIMUCHHE KOHIICHTPAIMH
KpCaTHHHUHA.

ObvsCHUMb NPUHUHBL KPEAMUHUHYPUU.

3amaua Ne 5
Y OonpHOro pebeHKka B MOY€ METOJIOM Xpomarorpa@uu oOHapyx eHa
(GbeHuTMUPOBUHOTPAIHASI KUCIIOTA, a B KpoBU — (peHmnananut (0,4 /).
ObvsacHumsb npUYUHY.

3amgada Ne 6

VY 00sbHOrO C MOYOM 3a CYTKHU BhIENseTcs 1,5 T MOUeBOW KUCIOTHI (HOpMa
1o 0,7 T), TOBBIIIIEHO €€ CoAepKaHKe U B KpOBU. Bpau pekoMeH0Bal 1eueOHbIT
npenapar aJuloIypUHOJ, a TAK)Ke AUETY ¢ OTPaHUYCHUEM MSCHOM TMHIITH.

Kaxkyto 6oneznv Bul ouacnocmupyeme? OOviAcHUMb HPUHYUN OeLliCmBus

AIONYPUHOIA.
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PA3JEJI 14. DPAPMALEBTUYECKAA BUOXUMUA

TEMA 14.1. BAOTPAHC®OPMAIIUSA JEKAPCTBEHHBIX
BEILIECTB

AKmyarnbHoCcmb

B wupeane nekapcTBO JOJDKHO MNPUHOCUTH TOJIB3Y W M30HMpaTEnbHO
BO3JICHICTBOBATH HA OINPEAEIICHHBIN NAaTOJIOTHYECKHI MpoLecc, He OKa3bIBask IpH
TOM MOBPEKIAIOUIET0 JAEUCTBUS HA MHTAKTHBIE OMOXMMHUYECKHUE CTPYKTYPBI.
OnHako  OOJBIIMHCTBO  JIEKAPCTBEHHBIX  IPENapaToB,  HAIMOJHSIOLIUX
COBpEMEHHBIN (hapMalleBTUYECKUN PBIHOK, HE COOTBETCTBYIOT HICAIBHOMY
IPEACTABICHAIO O JIeKapcTBe. SIBISSICH 4YXEPOAHBIMH JUIsI  OpraHu3Ma
BEIECTBAMU (KCCHOOMOTHMKAMHK), OHHM AaKTHBHO BMCIIMBAIOTCS B TCUCHHE
HOPMAJIBHBIX IPOLIECCOB OpPraHM3Ma, H3Bpallas UX M HHIYLUPYS Pa3BUTHUE
NATOJIOTMYECKUX MPOLIECCOB, MPOTEKAIOIIUX MO0 Pa3Iu4YHbIM MEXaHU3MaMm,
OOYCIJIOBJIEHHBIM CTPYKTYpOM M KOHIEHTPALMEH TOTO WJIM MHOTO TOKCHUKAaHTA.
Pasnuunble uyxeponnsle BeniecTsa, nomnaaas B opranusm depe3 KKT wm c
BJIbIXa€MbIM BO3JYXOM, MOTYT B 3aBUCHUMOCTH OT HMX (PU3UKO-XUMUYECKUX
CBOMCTB Ha OIPENECIEHHBIN CPOK aAKKYMYJIMPOBATHCS B PAa3jM4HBIX OopraHax. B
OpraHu3Me€  KCEHOOMOTHKM  TOJBEpraroTcs  JE3UHTOKCHKAMU  IyTeM
ouotpancopmaiuu. BeiBeseHre uyXepoHbIX BEIIECTB U UX META0O0JUTOB U3
OpraHu3Ma MPOUCXOAUT B OCHOBHOM C JKE€I4bI0 WIM ¢ MOYOW. Clen0BaTenbHO,
Ha CETOJHSAIIHWK JI€Hb NOSBJICHUE HOBBIX JIEKAPCTBEHHBIX IPENapaToB HE
TOJIBKO OTKPBIBAET HOBBIE BO3MOXXHOCTH ISl JICUEHUS MALIMEHTOB, HO TaKXKe
YCIIOKHSET AJisi Bpaya BBIOOP aJ€KBATHOM JEKapCTBEHHON Tepamnuu B CBSI3U C
Pa3BUTUEM HEXKEJIATEIIbHBIX PEAKIMUA U OCH0KXKHEHUH. [1lo3TOMY, B COBpEMEHHOM
MEIULMHE aKTyaJbHO HE TOJBKO IPOBECTH TOYHYKO JMATHOCTUKY TOrO HIIH
MHOTO 3a00JIEBaHMSI, HO U HEOOXOJUMO IPaMOTHO MOJ00paTh TEPANEBTUUYECKOE
JIeYeHHE C YUETOM MHIUMBUIyAIbHBIX OCOOCHHOCTEN MallUeHTa.

Llenb

3HaKOMCTBO C METOJaMHU OMpeIeiIeHUs] MPOAYKTOB OHOTpaHCHOpMaLIMU

JIEKapCTBEHHBIX BEILIECTB.

TEOPETUYECKAA HYACTb

OcHOBHBIE TMyTH TPOHUKHOBEHHUS  JIGKAPCTBEHHBIX  BEIIECTB U
KCCHOOMOTHMKOB B OpraHm3M. MexaHU3Mbl BCachlBaHUS W TpPaHCIOPTa
KCEHOOMOTHKOB  dYepe3  Ouosiorndeckue  MemOpaHwl.  Pacmpenenenue,
JNETOHUPOBaHUE (KyMyJISIMS) H  OKCKpEHHs JICKApCTBCHHBIX  BEIICCTB.
buorpanchopmanus  JTIeKapCTBEHHBIX BEIICCTB B OpraHU3ME: PEaKIuu
Moau(UKAIMK U KOHBIoranuu. Cxema JaeidcTBrus (hepMEHTOB MUKPOCOMATBHOTO
okucnenus. Pomp mmroxpoma P450, wmexaHusm — (QyHKIMOHMpPOBAHUS.
N3meHeHne OMOJIOTMYECKOM aKTUBHOCTH JIEKAPCTBEHHBIX BEIIECTB B IMPOIIECCE
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onotpanchopmany (yCUICHHE AaKTUBHOCTH, AC3aKTHBAIUS, MOJU(PUKAIINS,

MOSIBJICHUE TOKCUYECKUX CBOMCTB). OCHOBBI XHMHYECKOTO KaHIIEPOTeHe3a.

[IpencraBieHre 0 HEKOTOPHIX XMMHUYECKUX KaHIEPOTe€HAX: MOJUIUKINYECKHE

apoMaTU4YeCKHe  YIJIEBOJOPOJAbI,  apOMaTUYECKUE  aMHUHBI,  JIUOKCHIBI,

MUKOTOKCHHBI, HUTpPO3aMUHBI. Polib CBOOOJHOpPAIUKAILHOTO OKHCIICHUS H

MEPEKUCHOTO OKUCIIECHUS JUMUAOB B MeTaboym3Me. TOKCHYHOCTh KUCIOpoJa:

oOpa3oBaHHE aKTHUBHBIX (opM Kuciopona (CynepoKCHJ aHUOH, NEPEKUCH

BOJOPOJA, THAPOKCUIbHBIN paaukain), [loBpexneHrne mMemMOpaH B pe3ylibTare

NEPEKUCHOTO OKHUCIEHHST JunuAoB. CHCTEMBI 3alUTBI OT TOKCHYECKOIO

NEHUCTBUS KHUCTopoaa: HedpepMmeHTatuBHBIE — BUTamuHBl E, C, TIyTaTHoH;

(dbepMeHTaTUBHBIE — CYNEPOKCUAIMCMYTa3a, KaTanas3a, IIyTaTHOHIEPOKCHAa3a.

3aBUCUMOCTh ouotpanchopmanuu JIEKapCTBEHHBIX BEIIECTB OT

¢dbuzmonornyeckux (mMoJi, BO3pacT, JWeTa), MATOJOTMYECKUX (3aboJieBaHUs

MEYCHH, MOYEK) U TEHETUYECKHUX (DaKTOPOB.

Bonpocki 0risi caMOKOHMpPOosis

1. Kakue BemiecTBa Ha3bIBaIOTCA KCEHOOMOTHUKAMMU?

2. Ilytu noctyrieHus KCEHOOMOTHUKOB B OPTaHU3M YeJIOBEKa.

3. Drtambl npeBpallleHus JIEKapCTBEHHBIX BEIIECTB ((papMaKOKUHETHUKA) TIPU
HHTEPAILHOM BBEJICHUH.

4. TIlpespamenue nekapctB B XXKT, snmusaue pH cpensi, pepmentoB u p.
(hakTOpOB.

5. TpaHcnopT nekapCTBEHHBIX BEIIECTB B KPOBH, CBA3BIBAHUE C OeIKaMH

KpPOBH.

Pacnipenenenne u pukcanus 1€KapCTBEHHBIX BEIIECTB B OpraHax M TKAHSX.

HasBaTp BUIbI TpaHCIIOPTA BEILIECTB YEPE3 MEMOPAHBI KIIETOK.

Mexanu3Mbl 00€3BpeXHBaHUSI KCEHOOMOTHKOB B OpraHax M TKaHsX, (pa3bl

ouoTpaHchopMaIu, UX 3HaYCHUE.

9. Kakoii IpoLece HAa3bIBAIOT MHUKPOCOMAIBHBIM OKHCJICHHEM ?
MukpocomalibHbIE€ OKCHIa3bl, ©X B3aMMOCBSI3b C BHEMUTOXOHIPHUATHLHBIMH
LEISIMU [IEPEHO0CA 3JIEKTPOHOB.

10. Crtpoenue u pyHkuuoHupoanue rmuroxpoma P450.

11. [Ipumepsl MogubUKaIIIN KCEHOOMOTHUKOB B MepBOH (haze 00e3BpeKUBAHUS.

12. Ilpumepst momuduKanuud OCHOBHOTO apMakoIorudeckoro dddekra

® N

JIEKapCTB.

13. [Ipumepsl peakiuii KOHbIOTALMH, YKa3aTh UX OMOJIOTMYECKOE 3HAUCHHE.

14. DOxckpeuus JIEKapCTBEHHBIX BEILIECTB u IPOYKTOB 174
ouotpanchopmaIuu.

15. WnguBunyanpHas — BapuaOeNbHOCTh  OWOTpaHcPopMalmu  JIEKapCTB,
MIPUBECTH TIPUMEDHI.

16. Ha3Bath OHMOXMMHUYECKHME AaCTHEKThl TMOBBIMICHUS OHOJOCTYITHOCTH
JIEKapCTBEHHBIX MPENapaToB.

17. Jlunocomsl u apyrue (GopmMbl HOCUTENEH JIEKapCTB.
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lMPAKTUYECKAA YACTD
JlaGopaTopHas padora
Omnpenenenue ITACK B Mo4e 3xcnpecc-MeT010M
¢ npuMeHenuem oOymaru «buopanmnac»

[TACK (mapaaMuHOCATUIIWIOBAs KHUCJIOTa) — MPOTHUBOTYOEPKYIE3HBIN
npenapar. Ilo TyOepkymocratudeckoit aktuBHocth I[IACK  ycrymaer
W30HUA3Uy U CTPENTOMULIMHY, IO3TOMY Ha3HAYAETCS B COYETAHUU C JPYTHUMH,
Ooree aKTUBHBIMH TMPOTHBOTYOEPKYJE3HBIMU TpenaparaMud (M30HUA3HIIOM,
UKJIOCEPUHOM, KAHAMHUIITHOM, CTPEITOMHUIIUHOM U JIp.)

Ha3nauaror BHyTpb B BHjE NoOpolika, Tadinerok. [lpu mpueme BHYTpH
[TACK xopomo BcachlBa€TCsd W IPOHUKAET B CHIBOPOTKY KPOBU U TKaHH
BHYTpeHHHUX opraHoB. buotpancpopmanus [TACK ocymiecTBisieTcss B I€YeHH,
npuueMm 50 % mnpenapaTta BbIAEIAECTCS C MOYOM B KOHBIOTMPOBAHHOM BHUJAE U
50% - B cBoOogHom. IlosTomMy B mpolecce JiedeHUST HEOOXOAUMO
CUCTEMaTUYECKU HCCIEAOBaTh MOYY M KpOBb, IPOBEPSST TakKUM 00pa3om,
(yHKUHMOHAJIBHOE  COCTOSIHME medeHd. llpu  HapylmieHMM  IpOLIECCOB
IpeBpallleHUs MpernapaTa B I€YEHH YBEIUYMBAETCS KOJUYECTBO BBIIEISEMOM C
MOYOU MapaaMUHOCATUIIAIIOBON KUCIIOTBHI.

JInst  KOHTpOJII  pocTa  NMPUMEHSIOTCS  MHJUKATOPHBIE  IOJIOCKH
«buogannacy, KOTOpble MPONMUTAHBI UHANKATOPHBIM PEAKTUBOM.

lNpuryun

B ocHOBYy mojokeHa peakuuss HUTPOBAaHUSA OEH30JBHOIO KOJIBLIA,
nportekatomasi B kuciou cpene B npucyrctBun NaNO,, B pesynbrare KOTOpoit
MOSIBJISIETCS HKEJNTOE OKpAIIBaHUE.

lNposedeHue aHarnu3a

[TomocKy CMOYHTH HCCIEAYEeMON >KMAKOCThIO (Moua) U uepe3 30 ¢
CPaBHUTh OKPACKY C NBETHOM IKajloW. MIHTEHCMBHOCTH OKpPacKHh HE JIOJKHA
MPEBBIIIATH OKPACKH 30HBI «IIO3UTUBHO». B citydae Oosee sipKoro KeaToro TOHa
C MEPEX0/IOM B OPAHKEBBIN LIBET HEOOXOAMMO yMeHbIINTh 103y [TACK.

CUTYALIMOHHBIE 3ATAYN
3agaua Ne 1
[Tpy CcOBMECTHOM NPHMEHCHHUU AalCTHIICAIMIIMIOBOW KHCIOTHI M psjaa
npenaparoB ((eHutouH, aneraMuHO(EH, KO(PErH) Yy MalHueHTa pPa3BUIKChH
no6o4HbIC YDPEKTHI.
ObvACHUMb B03MOJNCHBIE NPUYUHDBL PA3BUMUSL NOOOUHBIX dPheKmos.

3amaya Ne 2
[IpoTuBONOKa3aHUEM K NPUMEHEHUIO0 ()EHUTOMHA — MPOTUBOCYIOPOKHOTO
npenapara — SIBJISIIOTCS HApylIeHHUs] (YHKIMHU MEYEHH M MOYEK, TorAa Kak JJis
npuMeHeHus (eHobapOuTana TaKuX MPOTUBONOKA3aHUN HET.
ObvsicHumb npUYUHY.

187

https://www.twirpx.org & http://chemistry-chemists.com



3amaua Ne 3
[Tpy MOBBIIIEHHH YPOBHS CBOOOJHBIX JKUPHBIX KHCJIOT B CHIBOPOTKE KPOBHU
HAOJII0JaCTCS CYIICCTBEHHOE HAPYIICHUE CBSA3BIBAHUSA C OCIKAMH CHIBOPOTKHU
KPOBH CAJIUIMIIOBOM KHCIIOTHI, IUKYMapoJja, PeHrI0yTa3oHa.
Obvscnumos npudumy.

3agada Ne 4
[Ipu Tepanmum WHCYJIMH3aBUCHMOTO CaxapHOTO JuabeTa mpenapaTsl
WHCYJINHA TIPUMEHSIOT TOJIbKO B BHJIE TOAKOXHBIX, BHYTPHUMBIIIICUYHBIX HWITH
BHYTPHUBEHHBIX WHBHEKITHMN.
ObvscHUMb NPUYUHY.

3anaya Ne 5

Hecneunduueckas moHookcureHaza (uuroxpom P450) mukpocomanbHOU
CUCTEMBbI OKHCJICHHSI KAaTaJM3HPYET HE TOJBKO PEAKIMH THIAPOKCUIMPOBAHMS,
HO TaKXe W pPEeaKkUuu J€3aMUHUPOBAHHUSA, CATKUIMPOBAHMS, SMOKCUAALINH,
CyJIb(OOKUCICHUS U JIP.

ObvscHums npuyuny.
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ITAJIOHBI OTBETOB K TECTOBbBIM 3ATAHUAM

PA3JIEJI 1. «CTpoenmne, cBoiicTBa M PYHKUHMHU 0€JIKOB)

Howmep 3amanus

Howmep oTBera

Howmep 3amanus

Howmep oTBera

1 2) 10 2)

2 2) 11 2)

3 3), 4), 5) 12 3), 4), 5)
4 1), 3), 4) 13 1), 2)
5 2), 3), 5) 14 1)

6 2), 4) 15 2)

7 2), 4) 16 2)

8 2), 4), 6) 17 3)

9 3) 19 3)

PA3JIEJI 2. «BUTaMMHBD»

Howmep 3amanus

Howmep oTBeTa

Howmep 3amanus

Howmep oTBera

1 3) 7 1)
2 4) 8 3)
3 2) 9 4)
4 3) 10 1)
5 3) 11 1)
6 3) 12 2)

PA3JAEJI 3. «®@epMeHTHI»

Howmep 3amanus

Howmep otBera

Howmep 3ananus

Howmep otBera

1 4) 10 1)
2 3) 11 2)
3 1) 12 3)
4 3) 13 2)
5 5) 14 3)
6 3) 15 3)
7 2) 16 3)
8 3) 17 3)
9 1)
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PA3JIEJI 4. «HykJIeHHOBBIEC KHCJIOTBDY

Howmep 3amanus Howmep otBera Howmep 3amanus Howmep otBera
1 1), 4) 8 1)
2 1), 3), 4) 9 4)
3 1), 2), 4) 10 3)
4 4) 11 2)
) 1), 5) 12 2), 3), 4)
6 2), 3), 5) 13 4)
7 2),3),4) 14 3)

PA3JIEJI 5. «Buabl nepeHoca reHeTu4eckoii uHpopmMamnm,

Howmep 3amanus Howmep oTBera Howmep 3amanus Howmep oTBera
1 1) 6 3), 4)
2 2) / 2),3),4)
3 1), 3), 4) 8 1)
4 1), 2) 9 2)
5 1) 10 2)

PA3JAEJI 6. «buosiornyeckue MeMOpaHbD)

Howmep 3amanus

Howmep oTBera

Howmep 3ananus

Howmep oTBera

1 3) 4 3)
2 2) 5 1)
3 3)

PA3JIEJI 7. «BBenenue B 0

OMEH BellecTB U DH

eprum»

Howmep 3amanus

Howmep oTBera

Howmep 3amanus

Howmep oTBera

1 2) 5 2)
2 3) 6 2), 3), 5), 6)
3 2), 3), 4), 6) 7 4)
4 2) 8 2)

PA3JAEJI 8. «O0menH

YHKIIMH YIJIEBO10B>»

Howmep 3amanus

Howmep otBera

Howmep 3amanus

Howmep orBera

1 3) 7 1), 2), 5)
2 2), 4), 5) 8 3), 4)
3 2) 9 3)

4 1), 5) 10 1)

5 2), 3), 4) 11 3)

6 1), 3) 12 2), 3)
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PA3JIEJL 9. «O0MeH n pyHKIIUM JTUITHI0BY»

Howmep 3amanus

Howmep oTBera

Howmep 3amanus

Howmep otBera

1 2), 3) 9 2)

2 1), 2), 3) 10 3)

3 1), 2), 4) 11 1), 2)
4 5) 12 2)

5 3) 13 2), 3), 4)
6 1), 4) 14 3)

7 1), 3), 4) 15 1), 2), 3)
8 1) 16 4)

PA3JIEJI 10. «O6MeH 0eJIKOB»

Howmep 3amanus

Howmep oTBera

Howmep 3amanus

Howmep oTBera

1 3) 8 2)
2 2) 9 2), &)
3 1) 10 3), 5)
4 2) 11 3)
5 3) 12 2)
6 1), 3), 4) 13 2)
7 3)

PA3JAEJI 11. «I'opMoHaIbHAA

peryJasnus oOMeHa BEIIECCTB»

Howmep 3amanus

Howmep oTBera

Howmep 3ananus

Howmep otBera

1 4), 5) 10 4)
2 1), 2), 4) 11 3), 5)
3 2) 12 3)
4 2), 3) 13 2), &)
5 3) 14 4)
6 1), 2) 15 1)
7 4) 16 1)
8 1), 2) 17 3)
9 1), 2), 3) 18 1)
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ITAJIOHBI OTBETOB
K CUTYAIIUOHHbBIM 3ATAYAM

Pazpnen 2. «CTpoenue, kiaccupukanusi ¥ pojib BUTAMHHOBY»

. Cnenyer mpeanoiararb, 4to Bap@apuH MPENsATCTBYEeT NEHCTBUIO BUTAMUHA
K. buonoruueckas gynkuus BuramuHa K cBsizana ¢ ero yyactuem B akTHBa-
1M1 (PaKTOPOB CBEPTHIBAHMSI KPOBH, TAKUX KaK IPOTPOMOWH, TPOKOHBEPTHH,
dakrop Kpucrtmaca, dakrop Crroapra. [Io3TOMYy OCHOBHBIM MPOSIBICHHEM
aBuTamMuHO3a K sBISIETCS CUIIbHOE KPOBOTEUEHHUE, YACTO MPUBOJSIIEE K IO-
Ky ¥ Tu0eny opranusma.

. ’KupopacTBopuMble BUTaMUHBI BCACBIBAIOTCS M yCBAaMBAIOTCS OPraHW3MOM
npu yyactuu JunuaoB. [losTomy HapylieHue nepeBapuBaHUs JUIUAOB MO-
KET SIBUTHhCSl MPUYUHOW Pa3BUTUSI aBUTAMUHO30B BUTAMHUHOB XHUPOPACTBO-
PUMOM TPYIIIIBL.

. IlonkoykHBIE KPOBOU3IUSHUS, KPOBb B Kajle, HOCOBbIE KPOBOTCUCHHS SIBIIS-
I0TCS XapaKTEepHBIMU TpPU3HAKaMU aBUTaMHHO3a BUTamuHa K, Ouonoruye-
CKas poJib KOTOPOI'O CBSI3aHA C YYaCTHUEM B IIPOLIECCE CBEPTHIBAHUSA KPOBH.
B meauiuHcKkol npakTUKE MpU KPOBOTOUMBOCTH WJIM KPOBOTEUEHHUSIX, CBS-
3aHHBIX C TOHWKEHUEM CBEPTHIBAHMS KPOBH, UCIOJIB3YIOT Mpenaparbl BUTa-
MuHa K 11 €ro CHHTETM4EeCKUI aHAJIOT — BUKACOJL.

. Takne cumMnTOMBI HAaOIIOAAIOTCS TP Niepeno3upoBke BUuTamuHa J[. Cyrounas
notpedHocTh B BUTaMuue /| cocrariser 0,012—-0,025 mr.

. IIpm 3aKkynopke KeT4HOro MpOTOKa HApYyIIAETCA MPOLEcC NOCTYIUICHHS KeJl-
YU U3 MEUYCHU B KUIICYHUK. JKeTuHbIe KUCTOTHl HE MOTYT y4acTBOBAaTh B Iie-
peBapUBaHUU KUPOB, AIMYJILCUPOBATh UX U JeiaTh AOCTYNMHBIMHU JJisl ACH-
cTBUA Jumnasel. [loaTomy 60MbHOMY ClieayeT Ha3HauyaTh BUTAMUHHBIC TIpena-
paThl, COAEPIKAIINE ) KUPOPACTBOPUMBIE BUTAMUHBI.

. Hanbonee pannuii u xapakTepHbIN MPU3HAK HENOCTATOYHOCTH BUTAMUHA A —
HapyIIeHUE CYMEPEYHOT0 3peHUs. YuyacTue BuTaMuHa A B (POTOXUMUYECKOM
aKTE€ 3PCHMS CBSI3BIBAIOT C BXOXICHHEM ero akTuBHOM (opmbr (11-mmc-
peTUHaIb) B KayecTBe KO(epMEeHTa B COCTAB 3pUTEIHLHOTO MUTMEHTA Majio-
YeK CeTuaTKu Ia3a — pononcuna. [lanouku pearupyror Ha ciaboe ocBellie-
Hue (cyMmepeuHoe, HouHoe 3penue). [loa nelicTBueM KBaHTOB CBETa POJOI-
CUH JIUCCOLMUPYET C BBIICIECHUEM TPAHCPETUHAJS U oncuHa. B TeMHoTe
(HouHOE BHEHHE) OOYCJIOBJICHO pPEreHepalreil pPoJONCHHA M3 OICHHA U
11-nuc-perunansa. OTCYTCTBHE pEreHepaluy poIoNCHUHA MPUBOAUT K CIIETO-
T€ B CyMEpKax.

. @onueBas kucnoTa 00pasyeT KohepMEeHThI, y4aCTBYIOIIUE B PeaklMsIX Mepe-
HOCAa OJAHOYIJIEPOAHBIX PAJAUKAJIOB MPU CUHTE3€ MyPUHOBBIX U MUPUMHIU-
HOBBIX HYKJICOTHUJIOB, TAKUM 00pa3oM UTpasi UCKIIOUYUTEIHHYIO POJIb B OMO-
CHUHTE3€ HYKJIEMHOBBIX KUCIIOT U Mpoleccax JejaeHus Kietok. Ecnu B nura-
TEJIBHOM CpeJie CoAepkKarcs alecHUH U TUMHUH, TO OAKTEpUU MOTYT HCIIONIb30-
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BaTh UX JUIsl CHHTE€3a HYKJICOTUAOB HYKJIEMHOBBIX KUCIOT U MPHU OTCYTCTBUU
(b osMeBol KUCIIOTHI.

8. B cocTaBe ChIporo sSIMYHOrO Oelika COAEPKUTCSA OCJIOK — aBUIUH, KOTOPHIM
o0namaer cnocoOHOCTHIO CBA3BIBATh OMOTUH C OOpa30BaHMEM HEPACTBOPH-
MOTO B BOJE KOMIUIEKCA. DTOT KOMIUIEKC HE MEPEBAPUBACTCS B KEIIYIOYHO-
KUILIEYHOM TpakTe. Takum o0pa3oM, OUOTHH XOTSI U COJAEPKUTCS B MUIIEBBIX
IPOAYKTax, HO HE MOJBEPracTCsl BCACHIBAHMUIO.

9. VMcTouHnKOM MHUINEBOTO HUANMHA (BUTamMuHa PP) sBnstoTcst MsCHBIE, OCO-
OCHHO TeYeHb, U MHOTHE pacTUTEIbHBbIC MPOAYKTHl. OAHAKO B OTIMYUE OT
JIPYTUX BUTAMUHOB HUAIIMH MOXKET CHHTE3UPOBATHCS B TKAHSIX OpraHu3Ma u3
TpunTodana.

10. Kumreunass Mukpogiopa B JOCTaTOYHON CTENIEHH CHHTE3UPYET HEKOTOPHIE
BUTAMUHBI (HarpuMep, POJIMEBYIO0 KUCIOTY U 1p.). OIHAKO MCIOJIb30BAHUE
cynb(paHUIaMUAHBIX TPEapaToB MJisl JieUeHUs psjga 3a00JIeBaHU MOXKET
MOJIABIISITh 3TOT CUHTE3, BbI3bIBAsI PA3BUTUE aBUTAMUHO30B. SBISACH CTPYK-
TYPHBIMHU aHaJOraMu TNapaaMUHOOEH30MHON KUCIOTHI, 3TU IMpenaparbl UH-
TUOUPYIOT CHUHTE3 (DONMEBOM KUCIOTHI Y MHUKPOOPraHu3moB. MmMeHHO mO-
ATOMY MPHU JCUYEHUN aHTUOMOTUKAMH U CylTb(haHUIAMUIHBIMU MpenaparamMmu
HE00X0/IMMO Ha3HAYaTh MOJIUBUTAMUHBI.

11. OOkI1aTouHBIMU KJIETKAMHU Kellyaka cunresupyetcs pakrop Kacna, B coenu-
HEHUHU C KOTOPBIM OCYIIECTBISIETCSl BCachlBaHME BUTaMuHa B1o. Hapymenue
Mpoliecca BCAChIBaHUA BEIET K PA3BUTHIO THIIO- U aBUTAMUHO3a, B pE3YJIbTa-
T€ pa3BuBaeTcs anemus. ClenyeT peKOMEeH10BaTh JIEKapCTBEHHbIE MTpernapa-
TEI BUTaMUHA B1o.

12. Butamuu PP mMoeT CHHTE3MpOBaThCs B TKAHAX OpPTaHW3Ma W3 TPUITOdaHa.
N3 60 monekyn Tpunrodana odpasyercs 1 Mojekyna HIKOTUHAMM/IA.

13. PazButre >nuienTU(OPMHBIX MPUMAAKOB, SBISETCS XapaKTepHBIM MPU3HA-
KOM MUPHUIAOKCUHOBON HelocTaTouyHOCTH (BuTamuHa Bg). [loBbIieHHas Bo3-
OyIUMOCTh TIEHTPaJIbHOW HEPBHOW CHUCTEMBI W TEPUOJUYECKUE CYIOPOTH
CBSI3aHBI C HEJIOCTATOYHBIM 00pa30BaHWEM raMMa-aMHUHOMACIISIHON KUCIIOTHI
(I'AMK), sBnsironieiicss TOpMO3HBIM MEAUATOPOM HEHPOHOB mo3ra. M3oHu-
a3y — aHTarOHUCT BUTamMuHa Be.

14.B neuenu ButamuH [z THapOKCHIMpYyeTCsl B TMoJokeHuU 25 u 1, obpasys
OMOJIOTUYECKH AaKTUBHOE COeIMHEHHE 1,25-Turuapokcuxonekanbiudeposn
(xanpruTpron). KaabuTproa BEINOIHSAET TOPMOHAIBHYIO (DYHKIIUIO, y4acT-
Bysd B peryiasiuuu oOMeHa Kaiblus U (ocdaroB, CTUMYIUPYs BCAChIBAHHE
KaJblMsd B KHUILCYHHUKE, KaJbIM(UKALHUIO KOCTHOM TKaHHU, peadcopOiuio
KaJblUs B OYKax. Pa3BUBaOIIAsICsl OCTEOMAISIIIUS — PE3yJIbTaT HAPYIICHUS
nporiecca KajablU(PUKAIMK KOCTHON TKaHU BCJICJACTBUE HEJOCTATOYHOMN BBI-
PabOTKH KaNbIIUTPHUOIA PU XPOHUIECKOM 3a00JI€BAHUY TICUCHH.

Pa3nen 8. «O0MeH ¥ pyHKIMH YIJI€BOI0B»

1. I'mroxo3ypusi HAOMIOMAETCS MPU YBEIUYCHHUH COJEP>KaHUS TIIFOKO3BI B KPOBU
BhIIIE «MmoueyHoro mopora» (9,5-10 mmomns/m). Ilocie omHOBpEeMEHHOTO
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npuema 200 r caxapa ypoBEHb INIFOKO3bI MOXET MPEBBICUTDH 3TOT MOPOT, U TO-
rja B MOYE MOSBUTCS INIOKO3a. YIOTpeOaeHre O0IbIIOro KOJM4ecTBa caxapa
HE I0JIE3HO.

2. Ilocne ynorpebnenus xsieba B MUILY OBICTPOrO U 3HAYUTEIIBHOIO MOBBILIE-
HUS TJIOKO3bl B KPOBU HE HAOIOAAETCs, TaK KaK pacllelIeHHE Kpaxmaa,
cofiepallerocs B XJjieOe, B XKeIyIT0YHO-KUIIIEYHOM TPAKTE MPOUCXOJUT MEJI-
JIEHHO, O0pa30BaBILIAsCA IVIOKO3a IOCTYNAET B KPOBb IIOCTENEHHO B He-
OOJBIINX KOHIICHTPAIUSX.

3. Her, ypoBenb caxapa B KpOBH MOKET MOBBICUTHCS M KaK CIIEACTBHE CTpEcC-
pEeaKLMu, JUIsl KOTOPOU XapaKTEpHO YBEIMYEHHUE YPOBHS aJpeHAJIMHA B KPO-
BH U TKAHSIX.

4. Tlpu okMcIeHUM TIIOKO3bl oOpazyetcs auetui-KoA. [lanbHeliee ero wuc-
MOJIb30BAHUE, €CIIM KIIETKA HYKJA€TCsl B DHEPIUH, 3aKJII0YaeTCs B BOBIIECUE-
Huu B L{TK, rme npoucxoaut reHepupoBaHUe BOAOPOAOB i cuHTe3a ATD
B JIBIXaTEJIbHOM 1enH; eciiu (u3nyYecKas Harpy3ka He10CTaTOuHa, TO aleTHII-
KoA wucnons3yercs uisi CHHTE3a BBICIINX KUPHBIX KHCIIOT, AAJIEE BOBJIEKAE-
MBIX B CUHTE3 TpUaUWINIULEponoB. CiaenoBareabHo, IPU MOTPEOICHUN U3-
OBITOYHOTO KOJIMYECTBA CIAJ0CTEH U OIpaHUYEHHOM (DPU3MUECKON Harpyske
notpedisiemMble YIIEBOJAbl OyAyT METaOOIU3UPOBAThCS B KHUPHI, JEIOHUPY-
IOIMECS B )KMPOBBIX JEI0, B PE3YJIBTATE MOXKET PA3BUTHCS OKUPEHUE.

5. Ilpu BeIMOIHEHUU (PU3NYECKON HArpy3Kd B TKAHSIX Pa3BUBAETCS KHCIOPOI-
Has 33J0J>KEHHOCTbh, pad0oTa B ONPEACIIEHHON CTENEHU BBIMIOJIHAETCS 33 CUET
aKTHUBALIMK aHA’pOOHBIX MPOLECCOB (INIMKOJIM3a), B PE3YJIbTaTe€ B TKAHAX
Y KPOBHU HAKaIIMBAETCS MOJIOUHAsA KUCIIOTA.

6. IIpu Gere na quctanmuio 5000 M myunre, yem Ha 100-mMeTpoBOH, TKaHU O0eC-
MEYMBAIOTCS KUCIOPOJOM 32 CUET YBEIMUEHHS CKOPOCTU 00beMa KPOBOTOKA.
KucnopoaHnas 3aJ00KEHHOCTh OpraHrW3Ma MEHbIIE, I03TOMY aKTUBHPOBAHBI
a’poOHbIe Mpolecchl 0OMEHa, YPOBEHb MOJIOYHON KUCJIOTHI B KPOBU U TKa-
HSIX HIDKE, YeM Y CIIOpTCMEHa, rpobexasniiero 100 m.

/. CyllleCTBEHHOTO CHWYKEHUS YPOBHSI INIFOKO3bI B KPOBU MPHU KPATKOBPEMEHHOM
rOJIOAHUM HE TIPOUCXOJNT, TaK KaK aKTUBUPYETCS] CHHTE3 INIFOKO3bl U3 aMU-
HOKHCIJIOT. CTaOUIIBHOCTh YPOBHS IIIFOKO3bl B KPOBH — BaXKHBIA MapameTp
roMeocTasa, Tak Kak TMIOMIMKeMHUs HapylaeT (yHKLIHIO MO3Ta, JIJIsl KOTOPO-
'O TJIIOKO03a SIBJISIETCS OCHOBHBIM UCTOYHUKOM DHEPTHUH.

8. IlpyunHaMu TUNEPIIIMKEMUH MOTYT ObITh: 1) mpHeM YITIEBOIOB C MHILEH
(aMMeHTapHasl TUINEPITIMKEMUsA); 2) pacnaj ¥ MOOWUIM3aLMs TIIHMKOTeHa
BCJIEICTBUE YBEIMYCHHUS COJCPKAHUS aJpeHaIMHA (3MOLMOHAIbHAS TUIIEPT-
JIMKEMHUSI ), YCUIIEHHE BHIPAOOTKH IIIIOKaroHa M Apyrux (akropoB, CTUMYJIHU-
pYIOIIUX aKTUBHOCTH (ocopuinaspl nedeHu; 3) HapyIICHUE YTHIM3ALUU
IJIFOKO3bI TKaHSMU IPHU UHCYISIPHOW HEJOCTAaTOYHOCTH; 4) yBEJIMYEHHUE CUH-
T€3a MIFOKO3bI (ITIFOKOHEOTEHES), CTUMYITUPYEMOE CTEPOUIHBIMA TOPMOHAMM.
JUIsl yTOUHEHHSI IPUYUH TUIEPIIIMKEMUN HY)KHO y3HaTh y MALUMEHTa BPEMs
npueMa MUK 1nepea o0ciIeOBaHUEM, UCKIIOYUTh BO3MOXKHOCTh BBEICHUS
CTEPOUIHBIX TOPMOHOB. [IpoBECTH TECT TONIEPAHTHOCTH K MIIIOKO3€ («caxap-
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HYIO KPUBYIO»), ONPEACIIUTh COJEPKAaHNE B MOUE TIIFOKO3bI, KETOHOBBIX TET,
HEOeTKOBOTO a30Ta.

9. Imroxo3ypus MPU HOPMAIEHOM YPOBHE TJTFOKO3BI B KPOBU CBHUJIETEIIBCTBYET O
HapYyIICHUH PeadCOPOIIMU €€ B TIOUYCYHBIX KaHAIbIaX («IOYCUHBIN TuadeT» ).

10. MHCcynuH, BBEIACHHBIH NapeHTEpalbHO (TIOAKOKHO) CHHU3HT CONEpIKaHWE
[JTIOKO3Bl B KPOBH, TaK Kak OylaeT CHocoOCTBOBaTh €€ NMPOHUKHOBEHHIO
B KJIETKY, (OCHOPHIMPOBAHUIO M YTHIM3AIUNA B TKaHAX, & TaKXKE CHUHTE3Y
[JIMKOTEHA.

11. TToBeIIeHUE COMEPIKAHMS TATAKTO3bI B KPOBH M MOYE MPH COOTBETCTBYIO-
[IMX CUMITOMAax MO3BOJSET JyMaTh O HACJIEACTBEHHON OOJE3HH rajakTo3e-
Mud. B OCHOBE ee JIe)KHUT HapylieHWe aKTUBHOCTH (PEPMEHTOB, MpEeBpaIa-
IOLIUX TaJaKTo3y, BXOMAIIYI0O B COCTaB MOJIOUHOTO caxapa, B TIIIOKO3Yy. DTO
MIPUBOIUT K HApYIICHUIO (DYHKIIMM MO3Tra, XPyCTalWKa, B SHEPTETHYECKOM
MEeTa0oM3Me KOTOPBIX TIIIOKO3a WIrpaeT pemiarollyro posib. M3 parmona
JIOJIKHO OBITh UCKITIOUEHO MOJIOKO.

12. [lepeBapuBaHue JaKTO3bI, COJEPIKAIICHUCS B MOJIOKE, OCYIIECTBISIETCS KH-
MIEYHBIM (EPMEHTOM JIAKTa30M. YTHETEHHE €ro aKTUBHOCTU IPHUBOJUT K
HapYIICHUIO YCBOCHUS MOJIOKA (HEMEPEHOCUMOCTH MOJIOKA).

13. TunornukeMus, SIBISIIONMIASCA MPUYUHON CYIOPOT, OTCYTCTBUE IOBBIIIICHUS
YPOBHSI TJIIOKO3BI MPY BBEACHUM aJpEHANIMHA MO3BOJISIOT MPEANnosararbh oT-
CYTCTBHE WJIM OY€Hb HU3KYIO aKTUBHOCTHh (PepMEHTa TITI0K030-6-pochaTasbl
neyeHn. Hapyrenne akTUBHOCTH 3TOTo (pepMeHTa XapakTtepHo i [ Tuma
IJIMKOTeHO3a — Oosie3nu [upke.

Pa3nen 9. «O0MeH U PyHKUMHU JTUNTHIOBY

1. KagecTBO M BKyC Macia 3aBUCAT OT COAEPKaHUSI B HEM CBOOOAHBIX JKUPHBIX
KHCJIOT, 0COOEHHO TaKuX Kak MaclsHas, BaJlepHaHOBasi, IPOINUOHOBAS U Jp.,
MMEIOIINX HENPUATHBIN 3amax u BKyc. CoaepkaHue uxX BO3pacTaeT Mpu Iul-
pOJIM3€e )KUpa, UHTEHCUBHOCTH KOTOPOTO 3aBUCHUT OT KauecTBa XpaHeHus. Ko-
JIMYECTBO KUPHBIX KUCIIOT ONPEAECISETCS T. H. «KUCIOTHBIM YUCIIOM», BEJIU-
YMHA KOTOPOIO I KaXKJI0r0 COpTa yCTaHOBJIEHA IOCYJAapCTBEHHBIM CTaH-
naproMm. Tak, HanpuMep, KUCIOTHOE YHUCIIO JJISl )KUBOTHBIX KUPOB BBICHIETO
copTa He JOJDKHO TpeBsImath 1,2, nis nepsoro copra — 2,2 mr KOH/T xwupa.

2. Y rpynHoro peO€HKa, KOTOPbIN MUTAETCA TOJIBKO MOJIOKOM, BAXKHOE 3HAUCHUE
UMEET HAJIMYUE B JKEIYJOYHOM COKE BBICOKOAKTHMBHOM JIMIA3bl, pacUIEeIlIs-
ro1eit xkupsl Mosioka. Ona aktuBHa nipu pH 5,0, y B3pociioro yenoseka pH
KETyao4uHoro coka 1,5—-2,0 nuna3a He akTUBHA.

3. Ilpu 3anepxke momajaHus KeJIYd B JBEHAALATUIIEPCTHYIO KUIIKY Hapylia-
€TCSl aKTHUBAIMSl TAHKPEAaTUYECKOM JIMMa3bl, yXYyAIIAeTCs MepeBapuBaHKE
KUPOB, BCACBIBAHHE MKUPHBIX KHUCIOT U KUPOPACTBOPHUMBIX BUTAMHUHOB,
yXyALIaeTcs: MOTOpHast (YHKIMS KHILIEUHUKA, Pa3BUBAETCSA TUIIEPXOJEeCcTe-
pUHEMUS.

4. OCHOBHYIO pOJIb B [IEPEBAPUBAHUU )KUPOB B TOHKOM KHIIEYHUKE UIPAET JIU-
1as3a, OHa CUHTE3UPYETCS B MOKEIYIOYHOM JKEJIe3€ U aKTUBUPYETCS Ked-
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HBIMH KHCJIOTaMH, KOTOPBIE TaKKE IMYJIbIHUPYIOT )KUPBI U CIOCOOCTBYIOT UX
BCAChIBAHUIO KMILIEYHOM CTEHKOM B Buae Muueml. CleaoBaTelibHO, TPUYU-
HOW CTe€aTOpen MOXKET OBbITh: 1) HEMOCTATOK COJITHOM KUCIIOTBI KEITyA0YHOIO
COKa, KOTOpasi aKTUBUPYET CUHTE3 CEKPETHUHA, CTUMYJIUPYIOLUIETO (YHKIIHIO
HOJDKETYIOUHOM JKeNe3bl; 2) HapylleHUE CUHTE3a (DEPMEHTOB B IOIKEIY-
JOYHOM KeJie3e; 3) HapyIIeHUE CUHTE3a U BbIBEICHUS B KUILIEUHUK KEITUHBIX
KHCJIOT; 4) HapyllleHHE BCAChIBAHUS HA YPOBHE KHUILIEYHOT'O SIUTENHSL.

5. Uepe3 1-2 yaca mocie mpuemMa MUIIM B KPOBH MOBBIIIAETCA COAEPIKAHUE
TPUALWINIMLEPUHOB U NOABISIIOTC XM. MakcumMyM aquMEHTapHOW JIMIe-
MU MPUXOAUTCA Ha 4—6 4acoB Mociie nprueMa MuILH.

6. [Ipy HETOCTATOYHOCTH AKTUBHOCTH JIUTIONPOTEHUHIIMIIA3Bl HAOMIONAeTCS XU-
JIOMUKpPOHEMHUsI (YBEIHUCHUE COJEPKAaHUS B KPOBU XWUJIOMHKPOHOB), TOBBI-
[IaeTcsl CofepKaHhe TPUALMITIULIEPUHOB. 3a0oJeBaHHEe OTHOCUTCS K TH-
nepaunonporenHemMun tumna I. Yacto nMeeT HacleACTBEHHBIN XapakTep.

7. B sne 3Mel coaepKUTCs BBICOKOAKTHBHAs Qocdonunaza Ay, Mo BIUSIHUEM
KOTOPOM MPOUCXOJUT THAPOJUTHYECKOE OTIIEIJICHUE MXUPHOM KHCIIOTHI
B nosioxkeHuu 2-rnunepodochomunuaa. Obpasyromuecs auzodochdaruaaspl
TOKCUYHBI, Pa3pylIaloT MEMOpPaHy 3pUTPOLMTOB, BbI3bIBas FEMOJIH3.

8. CopTcMeH nepes CTapToM HaXOJUTCS B COCTOSIHUU CTpecca, XapakTepusy-
IOLIETrOCsl aKTUBAIMEN CHMIIaTOaAPEHAIOBOM CUCTEMBI. YBEJIUUYEHUE YPOBHS
aJipeHaIMHA aKTUBUPYET Uepe3 aJeHIIATIHKIA3HYI0 cucteMy Qocdomaumnasy,
CTUMYIIMPYIOILIYIO pachajl IIMKOTeHa, YBEITUYCHNE TIIIOKO3bl B KPOBU M aK-
TUBHOCTh TOPMOHYYBCTBUTEJIBHON JIMMA3bl KUPOBOW TKaHU. ITOT (PEPMEHT
pacIierisieT TPUAMITTUIIEPUHBI Ha TIIULEPUH U KUPHBIE KUCIOTHI. CBs3aH-
HBIE C ATBOYMHUHOM IUIa3Mbl OHM TPAHCHOPTHUPYIOTCS B MBIIIIIBI, TAE OKHC-
Jsr0TCs ¢ 00pazoBaHueM ATO.

9. V 310poBoro yenoBeka Colep)KaHWE KETOHOBBIX TeJl B KPOBU OYEHb Mallo
(0,2 MmmoITB/T), ¢ MOYOM B CYTKH BbIAeseTcs 10 10 Mr. YBenudeHue comuep-
’KaHMsI KETOHOBBIX T€J B MOu€ (KETOHYPHS) BOBHUKAET MPH MOBBIIIECHUN UX
KOHLIEHTpAlMU B KPOBU (KeToHemuH). [IpuurHaMu KeTOHEMUH SIBIISIIOTCS YT-
JIEBOJHOE TOJIOJaHUE TKaHEH, yCUJIEHUE OKUCJIEHMS JIMIUIOB, HEI0CTaTOU-
HOe nocTyruieHue auetTmin-KoA, tsokensie pusnueckue Harpy3KH.

10. [a. Ilpu nunabernueckoit kome y OOIHHOTO JIETKO OOHAPYKUTH 3armax areTo-
Ha BBIIBIXaeMOTO Bo3ayxa. Takoil jke 3amax uMeeT Moua.

11. ’)Kuposas auctpodus neyeHu cBs3aHa C HapylleHueM cuHTe3a (pocdonumnu-
JIOB, KOTOPBIE SIBJISIOTCS BXXHBIMUA KOMITOHEHTaMH JIMTIOMPOTEHHOB, TPAHC-
NOPTUPYIOIIUX JHIOTEHHBbIC JUMUALI W3 TnedeHu. Cuntes dochommmumon
MOXET JIMMUTHUPOBAThCS NEPUIIMTOM XOJIWHA WU JOHOPOB METHUIBHBIX
rpynn (METHOHWH | Jp.), Ha3bIBaEMbIX JIMIIOTPOITHBIMU BEIIECTBAMH. YTHE-
TeHUE CUHTe3a (pochonunuaIoB NPUBOANUT K HAPYIICHUIO TPAHCIOPTA KUPOB
u3 neyeHu. Jis mpopUIIaKTUKK U JICUEHUSI PEKOMEHAYETCSl OTPAaHUYUTD JKH-
PBI AKUBOTHOTO MPOUCXOKIEHUS, TBOPOT, OEIOK KOTOPOTO (Ka3eHH) COACPKHUT
MHOTO METHOHHHA.
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12.TIpu oxupeHrnr He0OXOIMMO COKpaIaTh YIOTpeOIeHUE YIIEBOIOB, TaK Kak:
1) mpoAyKTHl OKHMCIIEHUS YIIIEBOJOB aKTUBHO YYAacTBYIOT B CHHTE3€ KHUPOB,
[O3TOMY M30BITOYHOE MOTPEONIEHHE MX CHOCOOCTBYET HAKOIJICHUIO >KHpa
B OPraHU3MeE; 2) OTPaHUUYEHHUE YIIIEBOJIOB B MUIIEBOM PALIMOHE CIIOCOOCTBY-
€T YCUJICHHIO PAacXol0oBaHUs (OKHCIEHHUS) KUPOB AJi 0OECIEUEHUs] IHEP-
roTpar.

13.IIpu arepockiepo3e Bpaya MHTEPECYET COACPKAHHUE XOJECTEPUHA, a TAKKE
JITOHIT n JITHIL.

14. luera, nokazaHHasi OOJBHBIM aTEPOCKIEPO30M, MMEET HU3KYI KaJOpHii-
HOCTb, B HEHl YMEHBUIEHO COJEP>KAHHUE YIIIEBOAOB U KUPOB KUBOTHOIO MPO-
MCXOXJIEHUSI, MHOT'O BUTAMHUHOB U KJIETYaTKHU.

15. TTosbimenue JITIOHIT npu HopmanbHoM conepsxkanuu JIITHIT pacuenuBaet-
csl Kak runep-p-nmunonporennemust — tun V. Ona xapakrepHa 1j1s 1uadera,
oxxupenusi, UbC.

Pa3nes 10. «O0meH 0e1koB»

1. Huzkass KUCIOTHOCTH JKETYNOYHOTO COKa, CHM)KCHHE aKTMBHOCTHU TEICHHA
CHOCOOCTBYIOT Pa3BUTHIO MUKPOQIIOPHI, MPOIECCOB IHUEHUS, KOTOPBIE CO-
IPOBOXK/IAIOTCS 00pa3oBaHUEM cepoBojopona. s HopMmanu3anuu nepena-
PUBaHUSA MOXXHO PEKOMEH/I0OBATh COJIIHYIO KHCJIOTY C METICMHOM WJIU KEIy-
JIOYHBIN COK.

2. IHmukaH — KamueBas COJb WHJIOKCHUJICEPHOW KHCJIOTHI, CHHTE3HPYIOIIAscs
B [IEYEHU NpHU OOE3BPEKMBAHUM TOKCHYHOTO MHJo0Ja B peakuuu ¢ GADC
(bochoanenozundocdocynndar). BeiBoguTcs U3 opranuzMa ¢ Mouoil. YBe-
JUYCHUE WHIWKAHAa B MOYE CBHUACTCIBCTBYET 00 YCHJIEHWW THUJIOCTHBIX
MPOLIECCOB B KUIIICYHUKE.

3. AMuHOTpaHc(depasbl — BHyTpUKIETOUHbIEC (hepMeHTHI. B Muokapae oco6eHHO
akTuBHBI ACAT u AnAT, a B neuenn — AnAT. [Ipu noBpexaeHUN KIETOYHBIX
MeMOpaH WX aKTUBHOCTh B KpOBHM Bo3pactaeT. [Ipu 3aboneBanuum cepiia
(uHbapKT MHOKapaa), 0COOEHHO B paHHUE CPOKM B KPOBH, OYEHb AKTHUBHA
AcAT.

4. TlposiBneHue amuiepruu (3yl, KpacHOTa, OTEK) B 3HAYUTEIHHOU CTETICHU CBS-
3aHO C YBEJIMUYEHUEM KOHIICHTPAIlUW TUCTaMHUHA B TKaHsX. [loaToMy y 6071b-
HBIX 11e71IeCO00pa3HO HUCCIENOBaTh COJAEPIKAHME TUCTAMUHA U AKTHBHOCTh
depMeHTa THCTaMUHA3bl, KaTATH3UPYIONIEH €ro mpeBpalleHue W3 aMHHO-
KHUCIIOTHI — TUCTUINH.

5. HacnenctBeHHO OOYCIIOBICHHBIN HEMOCTaTOK (DeHUIIATaHUHTHIPOKCHUIIA3EI
OJIoKMpyeT MeTa0oNIMYecKue mpeBpalieHust ¢eHuIalaHnHa B TUPO3UH. B
TKaHSX, KPOBU, MOUE BO3pPACTaET CcolepkaHne (peHHUIaJaHnHA U €T0 KeTO- U
OKCHUIIPOAYKTOB. Y peOeHKa Pe3KO 3aMENIsIeTCs] YMCTBEHHOE pa3BUTHE, IO-
TOMYy OOJIE3Hb Ha3bIBACTCS «(HEHUITTUPOBUHOTPAAHAS OTUTO(PEHUS» WIH
«peHunkeTonypusi». B nmutanuu nomkeH ObITh OrpaHnyeH (heHUTaIaHH.

6. OcHoOBHBIM TporieccoM OnosHepreTuku kietku spisercs L[TK (mukn tpu-
KapOOHOBBIX KHCIIOT). [Ipr B3aMMOJEHCTBUM O-KETOTIyTapaTta ¢ aMMHUAKOM
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CHUHTE3UpPYETCs ITyTaMmar, KOTOPBIN, CBSI3bIBasi aMMHAK, 00pa3yeT HEeTOKCHY-
HbII TIIyTaMUH. DTH PEAKUUU SIBISIOTCS NEPBUYHBIMU, €CIIM HE €IMHCTBEH-
HBbIM IIyTE€M JETOKCUKAIIMM aMMHUakKa B Mo3re. IHTEHCUBHOE MX OCYIIECTB-
nenue Moxxet HapymuTh TeueHue L{TK u sHeproobecneuenue KieTok Mo3ra.
Camxenue ypoBHs AT® BegeT k HapylIeHUIO QYHKIIUU KJIETOK MO3Ta.

Paznen 11. «'opMoHaJibHAsI peryJisiuusi 0OMeHa BelecTB)

. [lommypus, Hu3Kas TUIOTHOCTh MOYH, OTCYTCTBHE TJIOKO3YpHUH U
TUNEPTIMKEMAH TIO3BOJISIIOT TMIPEAroJiarath HecaxapHbli amaber. Ero
NPUYMHONW  SABISETCA  AePUIIMT Ba3ompeccuHa (aHTHIAUYPETHYECKOTO
TOPMOHA).

. I[loBpItlieHME BO3OYAMMOCTH U Pa3IpaXUTEIBHOCTH, a TaKXke 00IIero
oOMeHa, TeMIlepaTyphl Tejla 10 BedepaM, TUIIEPTIUKEMHUS ¥ TUIICPA30TYPHSI
SBJISIFOTCSL TIPU3HAKAMU TUMEPOYHKIIMU IIUTOBUIHOM KEJIE3bl, YBEIUUCHUS
BbIPAOOTKM TOPMOHOB IIUTOBUTHOM kefe3bl (0a3enoBa 00JI€3HB).

. 3HAUUTENbHOE 3aMeJIeHHEe (PU3UYECKOTO M YMCTBEHHOTO Pa3BUTHA,
CHHKEHUE HMHTCHCHUBHOCTHM  TPOIECCOB OOMEHa  XapakTepHBl IS
TUNOQYHKIIMU  IIUTOBUIHOM  Keye3bl. boJie3Hb  HOCUT  Ha3BaHHE
CKPETUHU3M.

. [Ipy wuHCYNSpHOM HEJOCTATOYHOCTH HApPYIIACTCS YCBOEHUE TJIIOKO3bI
TKaHAMH, yTunuzanusa anetwi-KoA, oOpasyromierocs npu OKHUCICHUU
KUPHBIX KHCIIOT, KJICTKH HCIBITHIBAIOT SHEPTCTHUYCCKUN TOJIOA, TO 3TOM
MPUYHMHE Y OOJBHOTO BOZHUKAET YYBCTBO r'0JIOZla, U OH NOTPEOIIsieT 00bIIoe
KOJUYECTBO THIM. M3-3a yCHWIIGHHWsS TIIFOKOHEOT€HE3a H  Pa3BUTHSA
TUTNEPTIMKEMAN JKHJIKOCTh W3 TKaHEH BBIXOJUT B KPOBb, TMOSBISACTCS
YYBCTBO JKXKIbI, KOJTUIECTBO MOYH YBEIINUUBACTCS (TTOJTHYPHS).

. 30pITOuHOE  TIOTpEeOJICHHE  YIJICBOJAOB  BBI3BIBACT  THINEP(PYHKIIHIO
WHCYJIIPHOTO ammapara ¢ TOCISAYIOIIMM €ro HCTolieHueM. 30bITok
YIIEBOAOB MO/ BIUSIHUEM WHCYJIMHA UJIET Ha CHHTE3 JIMITUIO0B, CIIOCOOCTBYSI
Pa3BUTHIO OXXUPEHHUS, OCOOEHHO BBIPAKEHHOTO Yy OOJBHBIX TOXKUIIOTO
Bo3pacta. Yacrora 3aboneBanus CJI HapacTaeT NPOMOPIHOHATILHO
M30BITOYHOCTH BECA.

. BeipaxkeHHas TUMOTJIMKEMUS, OTCYTCTBUE KETOHEMHUH U KETOHYPHUH, a TAKKE
TITFOKO3YPHH TTO3BOJISAIOT IyMaTh O THIIOTJIMKEMUYecKor koMe. HeoO6xomumo
BHYTPHBEHHO BBECTH TIIIOKO3Y.

Paznen 12. «buoxumusi KpoBmW»

. Hepocratox mnuTaHusi, T. €. MOCTYIUIEHUS B OpPraHuU3M HEOOXOIUMBIX
aMUHOKHUCJIOT M JPYTHMX BEIIECTB, HapymiaeT cuHte3 Oenka. [Ipu anammse
KpOBU OyIyT OTMEUEHbl THUMOMNPOTCHHEMHUS, CHUXEHHE COJICPKaHUS
aIbOyMHHOB.

. Amb0yMHUHBI TUAPOMUIBHBI, OHU AaKTUBHO YJIEPKUBAIOT BOJY B COCTaBe
TUAPATHOM 000JOYKM, TOSTOMY CHIDKEHHE €X YPOBHS TOHUXKACT
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OHKOTHYECKOE JaBJIEHUE, CIIOCOOCTBYET BBIXOJIY BOJABI B MEXKKJIETOYHOE
IPOCTPAHCTBO, Pa3BUBAETCS OTEK.

. YcnemHas 6ops0a ¢ nH(eKuen onpenensercs peakTUBHOCThI0O HMMYHHOU
TKaHHW, BBIPAOOTKOW aHTUTEN, OOJbllIas YacThb KOTOPBIX HAXOJIUTCS BO
dpakuuu  ramma-rioOynuHoB.  [losromy — OnaronmpusiTHOe  TEUEHHUE
UH(MEKITMOHHOW OO0JIe3HH XapaKTEepU3YyeTCs YBEIWYEHUEM COJIECpPKaHUs
raMmma-TJ00yJIMHOB.

. [Ipn yxyce kiema BO3MOXHO IMONAJaHUE BUPYCa U 3apaKEHUE BECEHHE-
JeTHUM SHIehanuToM. 3abojeBaHHEe HE Pa3BUBACTCS, €CIM B OpPraHU3ME
YEJIOBEKa BBICOKO COJEP)KaHHE COOTBETCTBYIOUIUX AHTHUTEJ, HAXOIALIUXCS
BO (hpakiuu raMma-riooynuHoB. [loatomy s npodunakTuky 3a00aeBaHUsS
MocJIe yKyca KJela BBOAMTCS TraMMa-IJIOOyJMH W3 KpOBH JIOLIAJEH,
MMMYHU3UPOBAaHHBIX BUPYCOM KJIEIIEBOTO dHIIEe(aInTa.

. [losiBnenne B TMIa3Me KPOBU «IMATOJOTUYECKUX OCJIKOB» HAa3bIBAIOT
«HapanpoTEeUHEMUEH», C 3TUM COCTOSHHEM 4YacTO CBSI3aHO YBEIUYEHUE
obmero coaepkanus 6eiakoB g0 100—160 r/n. Tak, y 60JbHBIX MHEIOMHOM
0O0JIE3HBIO B CHIBOPOTKE KPOBHU MOSIBISIOTCA CIENUPUUECKUE «MHEIIOMHBIC
6enkuy. OHU MOTYT MIPEOJI0JIEBaTh TOUYCUYHBIN Oaphep U MOSBIIAIOTCS B MOYE.
Nx HazpiBaroT «OenkoBbie Tena benc-/xoncay.

. C-peakTHUBHBIM Ha3bIBaeTCsl OEJIOK, BCTYMAIONIMI B PEAKIUIO MPEIUTUTAIIUN
¢ C-monucaxapuaoM MHEBMOKOKKA. Y 3I0pOBOT0O YEJIOBEKA €ro B KPOBHU HET.
. B kpoBu 3m0poBbix nmoxaeit coaepxutcs 0,18-0,24 Mmons/n MoueBou
KUCIOThl. Pe3koe yBenuueHHe KOHIEHTPAIMM MOYEBOW KHCIOTHI B KPOBU
HaOJO0IaeTcsl MpU Mojarpe. YCTaHOBJIEGHHE 3TOro (pakTa MOXKET OBbITh
HaJKHBbIM KpPUTEpUEM JJisi pacno3HaBaHus 3a0oisieBaHus. M30bITOuHOE
00pa3oBaHHE MOYEBOW KHUCIOTHl — KaK KOHEYHOTO MPOJYKTa ITypHUHOBOTO
oOMeHa — WU 3a7iep’KKa €€ BBIBEJACHUS C MOYOW MOXKET MPHUBECTH K €&
HAaKOIUICHUIO B KPOBU, OTJOXEHUIO B BHJE HEPACTBOPUMBIX COJIEH B
CBSI30YHOM  alapare, CycTaBaXx WIM B  MOYEBBIBOIAIIMX  IMYTAX
(MouekameHHast OOJIC3Hb ).

. Ans caxapHoro nuabera XapakTEpPHO YBEIWYEHHUE COJIEPXKAHUS B TKaHIX
KETOHOBBIX Ten (KeToHeMus). [Ipu STOM MAaTOJOTUYECKOM COCTOSIHUU
IIEJIOYHON Pe3epPB CHUIKACTCS, MOYa CTAHOBUTCS 00JIee KUCIION, pa3BUBACTCS
MeTa0OJINYECKUN alliua03.

. B pesynbrare riybOKOTO M YMCTOrO JABIXaHWUS W3 OpraHW3Ma BBIBOIUTCS
0OJIBIIOE KOJMYECTBO YIJIEKUCIOTHI, YMEHbILAETCA IIEJIOYHOU pe3eps,
Pa3BUBAETCS PECIUPATOPHBIN AJIKAJIO3.

Pazgea 13. «buoxumust moyex»

. Moua A — uBet oObIuHBIi; b — sipKO-KenThIi 1IBET 00YCIOBIEH MPUCYTCTBU-
€M 3HAYUTEJIBHOIO KOJMYEeCTBAa BUTaMHMHA B, MPHUHATOrO B NMOJIMBUTAMUH-
HOM KOMILIEKce; B — «11BeT muBay 0OBIYHO MMEET MOYa, ColeprKalas Ouim-
pyOHH, HEOOXOIUM CIIEIUANIbHBIN aHau3; I” — «IIBET MSCHBIX IOMOEB)» HMe-
€T MOYa, COIEPIKAILAs 3HAYUTEIBHOE KOJIUYECTBO KPOBH.
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2. Ilpu ynotpebiieHuu MPEUMYIIECTBEHHO MSCHOM MUIIM MoYa MMeEeT Oonee
KHUCIIYIO PEaKlMIo, IMOATOMY IEpEXO/ Ha BEreTapUaHCKYyI0 MHILY CMELIAeT
pEeaKkLHIo Cpelbl B MIETOYHYIO CTOPOHY. B CBS3M ¢ yMEHbIIIEHUEM conepxka-
HUS B NUIIEe OelKa U, CIelI0BaTeNIbHO, BBIICIEHUS aMMHMaKa yMEHbIIAETCS
o0pa30BaHKE MOYEBUHBI, MEHBIIIE €€ Oy/lIeT BEIBOAUTHCS C MOYOM.

3. B Moue pebeHka B HOpME COIEp)KATCS KPEaTMHUH U KPEaTWH, TOTAA Kak
y B3pOCJIOTO — TOJIBKO KPEaTUHHH.

4. ConeprxaHue KpeaTHHUHA B MOY€ BO3pACTAeT MPH 3a00JI€BAHUN MBIIICYHON U
SHAOKPUHHOW CUCTEM, MEYEHH, & Y 3JOPOBBIX JIIOAEH — TOJIBKO MOCIE TSKe-
JoU (hU3HUYECKON Harpy3KH.

5. OeHWIMUPOBUHOTPAIHAS KHUCIOTa — MPOAYKT HapylieHuss oOMeHa (eHHI-
ananvHa. BpoxneHHslii nedekt oOMeHa — OTCYTCTBUE B OPraHU3ME CIICIH-
¢uyeckoro pepMeHTa peHUIATAHUHTUAPOKCHUIIA3bl — U3BpAIaeT 0OMeH (e-
HWIajJaHuHa. B HOpMe oOMeH 3TOW aMHHOKMCIIOTHI MAET Yepe3 THIPOKCHU-
JUpOBaHUE C 00pa30BaHUEM TUPO3UHA, IPU (PEHUIIKETOHYpUHU (DEeHUTIATaHUH
npeBpauiaeTcsi B (DEHUIMUPOBUHOTPAIHYIO KHUCIOTY, KOTOpas B OOJBLIMX
KOJIMYECTBAX BBIBOAUTCSA ¢ MOUOH. DEHWIKETOHYpHs U BBICOKOE COAEpIKa-
HUe (eHIIaJaHNHA B KPOBU TUIIMYHBI JUI BPOXKIEHHOTO CIa00yMHsL.

6. Hapymienue mypuHOBOro oOMeHa, XapaKTepU3yIoIIeecs] pe3KUM yBEJINUEHEM
COJEPKaHMsI MOYEBOM KHCJIOTHI B KPOBH, MOYE, OTJIOKEHUEM €€ B CycTaBax,
HOCHUT Ha3BaHUE «monarpa». JleueOHsblil 3¢ (eKT auionypuHona — CTpyKTyp-
HOTO aHajora rMIOKCaHTMHA OCHOBaH HA MHTMOMPOBAHWM KCAHTHUHOKCH[A-
3BI.

Paznen 14. «@apmaneBTu4ecKkasi 0MOXUMM»

1. AnpOyMHHBI — TPAHCIOPTHBIE OENKH, KOTOPbIE MEPEHOCSAT 3HJIOTCHHbIE
(’KUpHBIE KUCIIOTHI, OUTUPYONH) U 9K30TE€HHBIE (JIEKAPCTBEHHBIE BEIIECTBA)
cyocTparthl. JIuranapl KOHKYpUPYIOT 3a MECTa CBA3BIBAHUS C aJIbOyMHUHAMHU.
[Tpu 3TOM C GenkoM OyAeT CBSI3bIBATHCA TOT JIMTaH[, KOHIEHTPALHs KOTOPO-
ro BbIlIE. Y 1epBOro OOJIBHOTO BbIIIE KOHIIEHTPAIUS SHAOTEHHOTO CyOCcTpa-
Ta, KOTOPBIM OyzeT B OOJbIIel CTENEHU CBSI3bIBATHCS C allbOyMUHAMHU U, CO-
OTBETCTBEHHO, BBILIE KOHLEHTpauus cBoOOgHOro (enurouHa. [lostomy y
MIEPBOTO MAIMEHTA OOJIbIIIE BEPOSITHOCTH PAa3BUTHS TOOOYHBIX 2PHEKTOB.

2. VI3MeHeHue KOHIIEHTpaIMKU OeJika KPOBU BIIMSIET Ha KOHIIEHTpAIUIO CBOOO/-
HOTO Tperapara U pa3BUTHe MOOOYHBIX d(PPEKTOB TeM OOJIbIIE, YeM BHIIIE
CTENEHb CBS3bIBaHMS mpemnapara ¢ Oenkom. [IpuumHoil cHMKeHus Oenka B
KpPOBU SIBJISIETCSI YMEHBIIIEHUE €r0 CHHTE3a MpHU 3a00JeBaHUSX MEYCHH WIH
NoTepsi ero yepe3 IIoMepyibl Mpu 3a0o0aeBaHusAX nouek. [IpornBonokazanu-
MU K IPUMEHEHHUIO (PEHUTOMHA SIBISIOTCS HApYIICHUS (PYHKIUN MEYCHU U
MOYeK, TaK KaK 3TOT Mpenapar B OOJIbIIEH CTETIEHU CBSI3bIBACTCS ¢ OeIKamMu
kposu (70-90 %).

3. XKupHble KUCIOTHI — PHIOTEHHBIA JIMTAH[ AJIs aJlbOyMUHa, KOTOPBIM TakKke
SBJISIETCSl TPAHCIIOPTHBIM OEJIKOM Ui MHOTHMX JIEKapCTBEHHBIX BEILECTB.
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5.

[Ipy MOBBIIEHNN KOHUEHTPALUK KUPHBIX KUCIOT B KPOBU OHU BBITECHSIIOT
JIEKapCTBEHHBIE MperapaTsl U3 KOMIUIEKCA C allbOyMUHAMH.

WNHcynuH sBISIETCS TOPMOHOM OEJIKOBOM MPUPOJIBI, MTOATOMY MEPOPaTbHOE
€ro BBEJCHUE HEIOMYCTUMO, TaK KaK MHCYIMH OyleT pa3pyliaThCs A0 aMu-
HOKHUCJIOT TIOJ] JEHCTBUEM MUIIEBAPUTENbHBIX (DEPMEHTOB KEIyJKa U TMOJ-
KEITYTOUHOM JKEIe3bl.

Hecnenuduyeckas moHookcurenasa (riutoxpom P450) npencrapisier coboi
CYIIepCeMencTBO (COCTOUT M3 4 CEMENCTB), OMOXUMUYIECKON (PYHKITUEH KO-
TOPOTrO SBJISIETCA OOpa30BaHHUE TMOJSPHBIX COCAUHEHHN W3 HEMOJSPHBIX.
CyOctpatsl (B HacTosiee BpeMst HacuuTbiBaeTcst okono 7000), okucisempie
rutoxpomMoM P450, momkHBI OTBEYaTh OMHOMY TpeOOBaHWIO — OBITH HETO-
naspHeIMHA. Hanmmaue 6ombIoro komndecTBa n30(hepMEHTOB MO3BOJISET KaTa-
JU3UPOBATh Pa3IMYHBIE PEAKIIUU, OCHOBHBIM PE3yJIbTaTOM KOTOPBIX SIBISET-
Csl TIOBBIIICHHE PACTBOPUMOCTH KCEHOOMOTHKOB, YTO OOJErdaeT WX Jajib-
HElIllee BhIBEICHUE U3 OpraHU3Ma.
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