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TEMA 1. CACTEMA BOAOII0/Ib30BAHUA

Bonmoem ucnonp3yercs 4enoBEKOM ISl PAa3HbIX HYX: MPOMBIII-
JICHHBIX, CEJIbCKOXO3SIMCTBEHHBIX, IUTHEBBIX, PEKPEALMOHHBIX, CIIOP-
TUBHBIX, OBITOBBIX, pbIOOX03sHCTBEHHBIX. [Ipy 3TOM cTeneHsb 3arpss-
HEHHS PEK Y BOJOXPAHWIHIL TOBCEMECTHO PACTET, & OJHOBPEMEHHO C
3TUM MAJAET UX CIOCOOHOCTh K CAMOOUYHUIIEHUIO.

HccnenoBanusi BOAHOM TOKCUKOJIOTMU HANpaBiI€Hbl Ha pa3pabOTKy
OXPaHHBIX MEPOIPUATHN, 00ECIEUNBAIOIINX HOPMAJIbHBIA XOJl OCHOB-
HBIX IPOLIECCOB KPYrooOOpOTa BEUIECTB B BOJOEMAX M BAKHEHIINMX
OMOJIOTMYECKUX TPOIIECCOB (POPMHUPOBAHHMSI XOPOIIETO KAYECTBA BOJIBI.

1.1. Buowt 600ononv3zoeanus

HopmupoBanue kayecTBa BOABI OCYIIECTBIISIETCS B HACTOSIIECE
BpEMS 0J1 XO03AUCMBEHHO-NUMBEBO20, K)JIbHYPHO-0bIM0B020, Pbl-
00x0341ICMBEHHO20 Y B HEKOTOPBIX CIydasix JJisl APYTUX BUIOB BO-
JIOT0JIb30BaHUsl. OCHOBHOM MPHUHIIMIT PETJIaMEHTAlIMM KauY€CTBEHHOTO
COCTOSIHHUSI TIOBEPXHOCTHBIX BOJI 3aKJFOYAECTCA B YCTAHOBJICHUHU IMPE-
JICJIbHBIX 3HAUCHUM OCHOBHBIX ITOKa3aTelel cocTaBa M CBOMCTB BOJbI,
COOJII0O/ICHHE KOTOPBIX JIOJKHO HMCKJIIOYUTh OTPAHMYCHUS WM Hapy-
UICHUS] HOPMAJIbHBIX YCJIOBUH BOJOIIOJIb30BaHUA.

Buabl ucnosib30BaHusi BOAHOIO 00bEKTA ONPEACISIOTCS B CO-
OTBETCTBHUU ¢ BogHbIM KosiekcoM PD.

% K xo3saiicmeenno-numupesomy BOJIONOIB30BAHUIO OTHOCHUTCS
UCIIOJIb30BAaHUE BOJHBIX OOBEKTOB MJIM UX YYAaCTKOB B Ka4eCTBE HC-
TOYHHKA XO3SIMCTBEHHO-IIUTHEBOI'O BOJIOCHAOKEHHUS, a TAKXKE JJII BO-
JIOCHAOKEHUS TIPENIPUATHI MUILEBON MTPOMBIIILICHHOCTH.

% K pekpeayuonnomy BOJONOIB30BAHHIO OTHOCHTCS HCITOJIB30-
BaHHE BOJHBIX OOBEKTOB JIJIs1 KyMaHUs, CIIOPTAa U OTAbIXa HACEICHUS,
a TaK)Ke WHOE MCIIOJB30BAHHE BOJHBIX OOBEKTOB, HAXOIAIIUXCSI B
YepTe HACEIICHHBIX MECT.

s Puiboxozaiicmeennvie 6000moKu, BOOJOEMbl WA UX OTHEIIb-
HBI€ YYaCTKH, UCIIOJIb3yEMBIE JJIsi BOCPOU3BOJCTBA, IIPOMBICIIA U MHU-
rpaiyu pbi0 U OECIIO3BOHOYHBIX, MOAPA3CIAIOTCS HA TPH KATErOPUM:

® K gblcuiell Kame2opuu OTHOCSTCS: MECTa HEPECTUIUII, MecTa
MacCOBOTO HaryJjia ¥ 3MMOBAJIbHBIC SIMbI IIEHHBIX U 0CO0O0 IICHHBIX BU-
JIOB PHIO M APYTUX IPOMBICIOBBIX BOJHBIX OpPraHM3MOB; BOJOOXPaH-
HBbIE 30HBI XO3SMCTB JIOO0OT0 THUMA JJISI UCKYCCTBEHHOT'O pPa3BEICHUS
pBIOBI ¥ BOJOOXpaHHBIE 30HBI (BKIIIOYAsk MPUOPEKHBIE BOJIOOXPAHHBIE
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MOJIOCHI) CAAKOBBIX M MPYJOBBIX XO3SHUCTB, PACIOOKEHHBIC Ha pac-
crossHur He MeHee 500 M oT BOJ103a00pa MJIM TPaHUIIbl X03SHCTBA;

® K nepeot kamezopuu OTHOCSTCS BOAHBIE OOBEKTHI, UCIIOJIb3Ye-
MbI€ JUIs COXpPAHEHHUS U BOCIIPOM3BOJICTBA 1IEHHBIX BUIOB PhIO, 00J1a-
JAIOIIMX BBICOKOM YyBCTBUTEJIILHOCTBIO K COJIEPKAHUIO KUCIIOPO/IA;

® KO 8MOpoll Kamezopuu OTHOCATCS BOJHBIC OOBEKTHI, UCIIOJIb-
3yeMblIe JIJIs IPYTUX PhIO0X03SIMCTBEHHBIX LIC/ICH.

1.2. Hopmut kauecmea nogepxrnocmuwvix 600. Cucmema IL/[K

1.2.1. Hopmamussl Kayecmasa rno8epxHoCmMHbix 800

HopMaTtuBbl kauecTBa MOBEPXHOCTHBIX BOJ BKJIFOYAIOT:

» O6mme TpeboBaHUS K COCTAaBY U CBONCTBAM IMOBEPXHOCTHBIX
BOJI JUISl Pa3JIMYHBIX BUJOB BOJOINOJIb30BAHUS;

» [lepeueHb HOPMUPYEMBIX MHKPOOHOJIOTHUCCKUX MOKA3aTEIICH;

» [lepeuenp mnpenenbHO gomycTUMBIX KoHIeHTparui (ITJIK)
BPE/IHBIX BEIIECTB B BOJIE€ BOJHBIX OOBEKTOB, UCIOIB3YEMBIX JJISI XO-
3SIICTBEHHO-MTUTHEBBIX U KOMMYHaJIbHO-OBITOBBIX HYXJ] HACEICHUS;

» [lepeuens I1/IK BpemHbIX BemecTB B BOJIe BOJAHBIX OOBEKTOB,
UCIIOJIb3YEMBIX B PhIOOXO03SIICTBEHHBIX TETISX.

Takum o00pa3oMm, Kaxaas CHCTeMa BOJONOJb30BAHUSA HMEET
CBOU Ha0Op peziamenmupyrouwiux mpedosanuil K Kauecmey 600bl 10
IIUPOKOMY KPYTY Pa3jIMUHbIX MTOKA3aTEJIC:

- omcymcmeue moKCU4ecKUux eeujecms,

- IPUCYMCMBUE HYHCHBIX INEMEHNMOE8 8 HeOOX0OUMOM KOIUYECmEe
U couemanuu,

- omcymcmeue namo2eHHblX MUKpOOP2SAHUIMO8, Napa3umos,

- 02paHuveHus no 3anaxy, 8KyCcy, ygemy u np.

K sTuM noka3zaresnsm, OOJIBIIMHCTBO U3 KOTOPBIX MPHU BOJIOMOJIb-
30BaHUU KOHTPOJUPYETCS MOCTOSHHO, o0aBieHsl II/[K — HopMaTuB
COJlepPKaHUsI XHUMHYECKOro BellecTBA B OKpY:Kawiueii cpeae
(Bozde, BO3MyX€E, MOYBE, MUILEBBIX MPOIYKTaX).

Panee B CCCP, a tenepr B Poccuiickoit ®enepanuu pa3padbathbi-
Batorcsi aBe cucrteMbl [IJIK: canurapHo-rurnenudeckue (IT1IK..) wu
perooxosaicTeennblie (ITJIK, ). IIJK saBnsgercsa BepxHel IpaHULIEH KOH-
LEHTPALMU TOKCHMYECKOT'O BEIIECTBA, KOTOpasi JIOITyCKaeTcsl B cpene 0e3
HapylIeHUs €€ KadecTBa. JlJI1 BOIHOM Cpenbl 3TH HOPMATUBBI JIOJKHBI
BBIICP>KUBATHCS IPENPUATUSMUI, HAYMHAS C PACUETHOTO (KOHTPOJIBHOTO)
ctBopa (100 M HIDKe 10 TEYSHUIO OT MecTa cOpoca CTOYHBIX BOJ).
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1.2.2. TpebosaHusa K pazpabomeke NAK

Ilpu paspabomke canumapno-cucuenuyeckux II/[K yautbiBacTcs
KPaTKOBPEMEHHOE U JOJITOBPEMEHHOE JICHCTBUE BEILIECTB HA caHumap-
HOe cOCMosHUEe 6000eMO8 . KUCIIOPOJIHBIN PEXUM, COACPIKAHUE CIIOCO0-
HBIX pa3yiaraThCsl BEIIECTB, CIIOCOOHOCTh BOJABI K 3aTHUBAHUIO M CAMO-
OYHIIICHUIO, YMCIEHHOCTh MUKPOOPTraHU3MOB U T. 1. B mocneanee necs-
TUJIETUE OTNPEICISIETCS TaKKE CmaduIbHOCHb 3arPSI3HAIONINX BEIIECTB
U UX KYMYJISIMUBHbIE CEOUCMEA.

Ilpakmuueckoe eeedoenue II/[K ¢ canumapno-cucuenuueckux
no3uyuil 0003Hauaem, Umo HeAb3A UCHOIb306AMb 0J11 HUULEBbIX
ueneil 600y u3z eoooema, 20e npeevtuaemca IJ[K. A ecnu eoooem
y)ce UCnob3yemca 6 Kadecmee NUMbEB020, MO €20 HeJlb3A
3azpazuams eviuie I/[K.

Haubonee xecTkue TpeOOBaHUSI YCTaHABIMBAIOTCS VISl pblOOX0-
3aucmeennvix II/[K. TOKCUYHOCTh MHOTHX BEIIECTB OPraHUYECKOU
OpUPOABbl U TPEXKAEC BCETrO PA3UYHBIX MNECTUIUIOB JJIsi PHIO H
0€CM03BOHOYHBIX TUJIPOOMOHTOB B JIECATKU U COTHU pa3 BBIIIE, YEM
I8 TEIJIOKPOBHBIX KUBOTHBIX. [IpyunHa 3TUX pa3Iudui BIIOJHE
OYECBHJIHA: TEIUJIOKPOBHBIC JKMBOTHBIE MMEIOT KPATKOBPEMEHHBIN
KOHTAaKT C 3arpA3HEHHOW BOJOM, MOCTYNAKIIEH B HUX MOPLUHUOHHO, a
JUISl TUAPOOUOHTOB — 3TO Cpejla MOCTOSHHOTO OOUTaHMUS.

Ilpu pazpabomke pwvrooxozaiicmeennvix II/[K HeoOXoauMoO H3Yy-
yaTb CMadOulbHOCMb 3arpsA3HSIOIETO BEIIECTBA, €0  GIUSHUE HA
canumapHoe cocmosinue 800oema (PO3pavHOCTh, IIBETHOCTh BOBI, pH,
KuciIopoaubiii pexxuM, BIIK u np.), umonnankmon, eoonvie mukpo-
Op2aHusMbl, 300NJIAHKMOH, 3000eHMOC, UKDY, TUYUHOK U 83POCIbIX PblO,
KYMYIAYUIO 8euiecmaa pulOoll, 6KYCo8ble Kauecmaea pulovl.

[TJIK BhICTymaeT B KauyeCTBE CTaHJApTa, KOTOPHIA JOJKEH OBITh
HAay4YHO 00OOCHOBAaH, TaK KaK IPH 3aBBIIICHHBIX KOHIICHTPAIUIX MTPOU-
30MIE€T HapyIIEHUE OMOJIOTUUYECKUX MPOIIECCOB, a MPU 3aHMKEHHBIX —
HEOIpaBJaHHbIA MEepepacxo/l CPEACTB M pPabdodyux PeCcypcoB s
OYMCTKHU CTOKOB.

HecMoTpst Ha cONMIHOE FKOIOTHYECKOE 0OOCHOBAHUE U OOJIBIIIYIO
TpyaoeMKocTh, cuctema IIJIK He oOecreunBaeT HYKJbl KOHTPOJIS
KadyecTBa BOJ B TIOJIHOM 00BEME IO CICAYIOIIUM TPUIHHAM:

v IIJIK paspaboransr npumepro it 2000 BeIIecTB, B TO BPeMS
KaK KOJMYECTBO COPAChIBAEMBIX B BOJOEMbI HACUUTHIBAET MUJUIMOHBI,



MHOTHE KOMIIOHEHTBI 3arpsSI3HEHUS BOJIbI PEArUPYIOT JIPYT C APYTOM U
XapaKTep PeaKIUy 3aBUCHUT OT PA3JIUYHBIX U U3MEHSIOMINXCS YCIOBUM
OKPY>KaroIIEeH Cpeibl;

v METOABI KOJMYECTBEHHOI'O XHMHUYECKOTO aHalli3a HMEIOTCS
TobKO npumepHo A1t 10% BeliecTB, Ha KoTopbie pazpadoransl [1J1K;

v kpaitne Huskue 3Hadenus ITJIK GONbIIMHCTBA BELIECTB JIEXKAT
3a MPEJEIIOM YyBCTBUTEIBHOCTHA AaHATUTUYECKUX METO/IOB;

v/ TOKCUYECKUE CBOMCTBA CIIOKHBIX [0 COCTABY CTOYHBIX BOJ HE
MPEACTABISAIOT COO0M CyMMY TOKCHYHOCTU OTJIETBHBIX X KOMIIOHEH-
TOB. BOJIBIIMHCTBO BEIIECTB MPU COBMECTHOM BO3JICMCTBUU BbBISIBIISA-
10T 3(heKThl CHHEPIu3Ma U aHTaroHU3Ma.

BBuly CIIO)XHOCTH, MHOTOOOpa3usi M HEPa3JEeIUMOCTH 3arpsi3Hsi-
IOIMX BEIIECTB, MPOoOJieMa 3arps3HEHU BOJOEMOB OTHOCUTCS K TEM,
KOTOPBIE TPYHO U3YUYHUTh METOJOM U30JIMPOBAHHOTO aHAIN3a U KOTOPBIE
HE MOJJAI0TCA JACTATBHOMY OIMMCAaHWIO. B CBA3M € 3THMM Ha OCHOBAaHHH
TOJIBKO XUMHYECKOTO aHaJIN3a W CPABHEHMS TOJYYEHHBIX JaHHBIX C
BemmunHamu  [IJIK  He mnpencraBisieTcss BO3MOMKHBIM — BBIWICHUTH
HanboJiee OIMacHbIE KOMIIOHEHTHI C IIEJIbIO TOCTEAYIONIEH KOPPEKIUU
VICITOJIb30BAHUS XUMUYECKHUX BEIIECTB B TEXHOJIOTHUYECKOM ITPOILIECCE.

MHorue BemiecTBa 00JIaJal0T MyTareHHbIM, KaHIIEPOTCHHBIM M
TEpAaTOreHHBIM JCHCTBHEM, 00 ATHUX CTOPOHAX MX BIUSHHUSA TaKXKe
HEBO3MOXHO CYJUTh TOJIBKO Ha OCHOBAHWHM XHMHWYECKHX AHAJIN30B
MPUPOJHBIX U CTOYHBIX BOJI.

[TosToMy BO MHOTMX CTpaHax B KOHTPOJE AaHTPOIOIreHHOTO
3arpsiI3HEHHUS. BOJHOM Cpelibl, Hapsly C XHUMHUKO-aHAUIUTUYECKUMU
METOJJaMU, UMEIOT MECTO MPUEMbI, OCHOBAHHBIC HA OLICHKE COCTOSHUS
OTJIEJIbHBIX 0COOEH BOJHBIX OPraHU3MOB M MX COOOIIECTB, MOJIBEpra-
IOLIUXCS BO3JICHCTBUIO 3aIPSI3HEHHOMN CPEIbI.

1.3. Buonozuueckue memoovt oueHKu Ka4yecmea 600HOI Cpeobl

buonornueckue npuemMsl UCCASTOBaHUS KauyeCcTBa BOJHOM CpeJibl
pa3ieIsItoT Ha METO bl OMOMHIUKAIIMA U OMOTECTUPOBAHMUSL.

1.3.1. bBuoHOuKayus
buonaukaius npeaycMaTpuBaeT BBISBICHUE YK€ COCTOSBIIETOCS
WM MOPOMCXOAAIIETO 3arpsA3HEHUs BojoeMa 1O (DYHKIIMOHAJIbHBIM
MoKa3aTeyisiM €ro oduTaTeseld WM SKOJOTUYECKON XapaKTePUCTHKH
COOOIIIECTB OpraHu3MOB. bruonHAMKAaIMs TTpeyCMaTpUBAET TaKCOHO-
MHUYECKUN aHAJIM3, aHAJIU3 YHUCICHHOCTH U COCTOSIHUS OpPraHUu3MOB,
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OOUTAIONIUX HA HCCIEAyeMOM yyacTke BojgoeMa. OlieHKa KauecTBa
BOJIbI KaK Cpeabl OOUTaHUS THAPOOHMOHTOB (OMOMHIUKAIWS) TTPOBO-
JUTCS TIO CJIEAYIOIIUM MOKA3aTENSIM:

v'I0 (QHUTO- M 300ILUIAHKTOHY — OOIIass YHUCIEHHOCTH KIIETOK,
o0IIlee YMCIIO BHIOB, 0O0mas Owmomacca, YHWCICHHOCTh OCHOBHBIX
rpyIi, OuoMacca OCHOBHBIX TPYIII, YUCIO BUJOB B IPYIIE, MACCOBBIE
BU/JIbI U BUJIBI-UHANKATOPHI CAIIPOOHOCTH;

v 110 3000eHTOCY U epuUTOHY (II0 TEM K€ IMIOKA3ATEISAM);

v 110 MEKpOOHOJIOIMYECKUM TTOKA3aTEIISM;

v/ 110 MakpoduTam.

HecMoTpss Ha TO 4TO OMOMHAMKAIUS SBJIETCS OCHOBHBIM METOIO-
JIOTHYECKUM TTPUEMOM, UCTIOJIb3YEMbIM B OMOMOHUTOPUHIE TTIOBEPXHOCT-
HbeIX BoA B cucreme OI'CHK, 3ToMy mpreMy CBOWCTBEHHBI CYILIECTBEH-
Hble HeAoCTaTku. [Ipexxne Bcero, M3MEHEHHsI BHJIOBOIO COCTaBa COOO-
IIECTB BOJIOEMOB MPOUCXOAAT OBICTPO TOJILKO MPHU 3aMOPHBIX cOpocax,
KOTJia pe3yJIbTaThl OTPABJICHUN JIETKO BBISBISIIOTCS W 0€3 MPUMEHEHUS
CHELUAIbHBIX CUCTEM. VI3MEHEeHHs BUIIOBOIO cOCTaBa 0€3 SIBHBIX 3aMO-
poB (HOpMHUPYIOTCSL B pe3yJibTaTe JIUTEIHLHOIO OTPaBJICHUS BOAOEMa U
CTAaTUCTUYECKU JIOCTOBEPHBIMU CTAHOBSATCS TPH JAJIEKO 3allle/IIeM
3arps3HeHud. Kpome Toro, BHUIOBOM COCTaB WM (PYHKIMOHAIBHOE
COCTOSIHHE TUAPOOMOHTOB U3 3arpsI3HEHHOIO BOJIOEMA HE MOT'YT CITY>KUTh
XapPaKTEPUCTUKON TOKCUYECKUX CBOMCTB BOJHOM CpEIbl HA MOMEHT
uccienoBanus. He MoryT HailTM MpUMEHEHUsI CUCTEMbI OMOJIOTUYECKOM
VHAVKAMU U B XOJIOJTHOE BpeMs roja.

C npyroil CTOpPOHBI, TUAPOXUMHUYECKHE W XUMUKO-aHATUTUYECKUE
METO/IbI TAK)KE€ MOTYT OKa3aThCsl HEI(PPEKTUBHBIMU H3-3a HEJOCTATOUHO
BBICOKOM MX YyBCTBUTEIHHOCTH. JKUBBIE OpraHU3Mbl CIIOCOOHBI BOCITPH-
HUMAaTh 00JIe€ HU3KUE KOHIIEHTPALMU BEILIECTB, YEM JIFOOON aHaIUTHYeE-
CKUM JJaT4WK, B CBSI3U C YeM OMOTa MOXET OBbITh MOJIBEP>KEHA TOKCHUYE-
CKHM BO3/JIEMCTBUSM, HE PETUCTPUPYEMBIM TEXHUUYECKUMHU CPEJICTBAMMU.

B cBsa3u ¢ 3tM  cPopMHpoBaiach KOHIENIUS TOKCHKOJO-
rH4ecKOro OMOTEeCTUPOBAHUSA, T. €. UCIOJIb30BaHUA OHOJOTHUYECKUX
OOBEKTOB B KaU€CTBE CPEJICTBA BBISIBICHUS CYMMApHOTO COJICPKaAHUS
TOKCHUYECKUX KOMIIOHEHTOB B BOJHOU Cpe/ie.



1.3.2.buomecmuposaHue

broTtecTpoBaHue B MIMPOKOM CMBICTIE CIOBa MPEACTABISIET COOOM
METOJIMYCCKUN TpUeM, OCHOBAaHHBIM Ha OIEHKE JeWcTBUsA (DaKTopa
Cpelbl, B TOM YHCJI€ U TOKCHUYECKOr0, Ha OPraHu3M, €ro OTJICIbHYIO
(YHKITHIO WK CUCTEMY OpraHu3MOB. brnotectupoBaHue 1o3BOIISIET CBOC-
BPEMEHHO BBISIBUTH KOMOWHHPOBAHHOE JICHCTBHUE XUMHUYECKUX BEIIECTB,
KOTOPOE HEBO3MOYKHO OIPEACIUTh XUMUYECKUMH aHAJIU3aMHU.

buotecTupoBanne ¢ HCIOIB30BAHUEM THIPOOMOHTOB MOKHO
MIPUMEHSTD JIJIs PEIIeHHs OOJIBIIIOTO KpyTa 3a/1a4:

1. ITpoBeaeHue 00s3aTEIBHOTO JJISI BCEX MPEANPUATHN TOKCUKO-
JIOTMYECKOI0 MCCIICIOBAHUSI CTOYHBIX BOJ B COOTBETCTBUH C
«ITpaBunamu oxXpaHbl HOBEPXHOCTHBIX BOJ», BBeAeHHBIMU ¢ 01.03.91
U JIJI COCTABJICHUS KOJOTMYECKUX MacCIOPTOB IMPEANPUATHIMA.

2. IIpoBeneHne B ONEPATUBHOM PEXKUME KOHTPOJISI aBAPUUHBIX U
JIPYTHUX 3aJMOBBIX COPOCOB BEICOKOTOKCHYHBIX CTOUYHBIX BO/I.

3. OnpeneneHue ypoBHs 0€30MacHOr0 pa30aBiICHUs] CTOUYHBIX BO/I
C LEJIbI0 YCTAHOBJICHUS M KOPPEKTUPOBKU MPEICIBbHO JIOMYCTUMBIX
copocoB (IIJIC) BemiecTB, MOCTYNAIOIIUX B BOJIHbIE OOBEKTHI CO
CTOYHBIMH BOJIAMH.

4. TlpoBeneHne TOKCHKOJIOTHYECKON OIEHKH COPOCHBIX M JIpe-
HQKHBIX BOJ CEJIbCKOXO3SMCTBEHHOTO IPOU3BOJCTBA, COJAEPKAIINX
MEeCTULIM/IbI, IPU OTBEJACHUM UX B BOJOIPHUEMHUKHU.

5. IIpoBeneHnE KOHTPOJISI TOKCMYHOCTH CTOYHBIX BOJI, IMOJaBa-
€MbIX Ha OMOJIOTMYECKUE OUYHUCTHBIE COOPYXKEHUS C LENbI0 peaynpe-
JKJICHUS TOCTYIUICHUS TOKCHUYHBIX JJIsi OMOIIEHO30B aKTHMBHOIO HJia
3arpsI3HSIONIMX BEIIECTB.

6. KonmnuecTBeHHast olleHKa pabOThl OYMCTHBIX COOPYKEHUM.

7. TOKCHKOJIOTHYECKAS OLICHKA KayeCTBa MUTHEBOU BOJIbI BOJIOIPO-
BOJIOB, apTE3UAHCKUX CKBAYKUH U IPYTUX UCTOYHUKOB MUTHEBOM BOJIBI.

8. OueHka MyTareHHOro, KaHIEPOT€HHOr0 M 3MOpPUOTOKCHYE-
CKOT'O JICCTBUS MPUPOJIHBIX U CTOYHBIX BOJI.

9. OmneHka COCTOSIHUSI TPHUPOJHBIX BOJOEMOB W BOJIOTOKOB,
BBISIBJICHHE aKBATOPUM C BBICOKMM YPOBHEM 3arpsi3HEHUsI C IICJIbIO
COCTaBJICHMS KapT calmpOOHOT0 U TOKCMYECKOTO 3arps3HCHUS.

10. MccnenoBanne HaKOIUICHUS TOKCUYECKUX BEILIECTB B TPYHTaxX U
wiax BoaoeMoB. OIEHKa TOKCHKOJIOTUYECKOW OOCTaHOBKH IPHU MPOBE-



JCHUM THUIPOMEXaHU3UPOBAHHBIX Pa0OT (YriayOsieHHe CYAOXOIHBIX XO-
JIOB, CTPOMTENILCTBO TPAHIIIEH JIJ1s1 TpyOOIpOBOAOB, KabeseH u T. 11.).

11. HWccnemoBanue CHOCOOHOCTH MPUPOAHBIX BOJAOEMOB U
BOJIOTOKOB K CAMOOYHILICHHUIO.

12. OneHka TOKCMYHOCTH arMoc(epHbIx ocaiakoB. Ilomydenue
JNAHHBIX [IJI1 COCTABJICHHUS KapT TOKCUYHOCTH CHEXHBIX MOKPOBOB,
CBSI3aHHBIX C BRIOpOCAMU TOKCHYECKHX BEIIECTB B aTMOchepy.

13. DkcnepuMeHTaIbHOE OmpejeeHue Han0ojee TOKCHYHBIX
KOMITOHEHTOB M KOMOUHAIIMI B CJIOKHBIX 110 COCTABY CTOYHBIX BOJIAX.
BrisiBIEeHHE COCTaBIISIIOIIUX CTOYHBIX BOJI, KOTOPhI€ B3aUMHO YCHJIH-
BAIOT JICKUCTBUE APYT JIpyra.

14. IIpoBeneHrE TOKCUKOJIOTMYECKOTO KOHTPOJISI KAYECTBA UCKYC-
CTBEHHBIX KOPMOB JIJIs1 PbIO, MTHUIL U JIP. )KUBOTHBIX.

15. OnpeneneHue CroCOOHOCTH KOMITO3UIIMOHHBIX MAaTEpHUAJIOB
(OeTOH C HAMOJHUTENSAMH, IJIACTMACCHl U T. I.) BBIACIATH TOKCH-
YECKHUE BEIIECTBA B OKPYIKAIOIIYIO CPEy.

Kaxnas U3 3THX 3a1ad, B CBOIO OYEpPE/lb, BKJIIOYAET YACTHHIC
MO/I3aJa4d M 3Tallbl, HyKJAAIOUIMECS B pa3pelieHnn. B 3aBucumocta ot
MOCTABJICHHOM NP MPOBEICHUNA OMOTECTUPOBAHUS 3a4a41 Pa3ITUIHBIMU
OKa3bIBAIOTCS TIOJIXO/IbI K OLICHKE PE3YyJIbTaTOB UCIIBITAHUIA.

B xauecTBe 00BEKTOB 151 OMOTECTUPOBAHUS (TECT-00BEKTOB, TECT-
KyJbTYp, TECT-OPraHU3MOB) TNPUMEHSIIOTCS PA3JIMYHbIE OpPTaHU3MBbI:
OaKTEepUM, OJHOKJIETOYHBIE BOJOPOCIIH, BBICIIME BOJHBIE PACTCHUS,
MUSIBKY, BETBUCTOYCHIE paKoOOpa3HbIe — JaHUM, MOJUTIOCKH, PHIOBI U
np. OIHAaKO HU OJIMH U3 OPraHU3MOB HE MOJKET CIY>KUTh YHUBEPCAJIb-
HbIM OOBEKTOM, YYBCTBUTEJBHBIM KO BCEM 3arpsi3HSIIONIUM BEILIECTBAM
B paBHOM cterneHu. [loatomy npu nccienoBaHNM TOKCHUYECKUX CBOWCTB
MPOMBIIICHHBIX CTOYHBIX BOJ KOHTPOJb JOJIKEH IPOBOJUTHCS C
BKIIIOUeHUEM 3—4 TecT-00beKTOB. OlleHKa JIWIlb [0 OJHOMY TECT-
O0BEKTY JIOMYCTUMa B TOM CIIy4ae, €CJIM HYKHO ONPEJEIUTh TPAHULIBI
30HBbI YCTOMYUBOTIO 3arps3HEHUST HA BOJOEME, a TAKKE MPHU PETYIISIPHOM
KOHTPOJIE TOKCUYHOCTHU MPOMBIIIJIEHHBIX CTOYHBIX BOJI.

Haunbonee omnepaTHBHBIMU TTOKA3aTEIIMH TOKCHYECKOTO JCUCTBUS
CJIyaT MOBEJICHUECKHUE PEAKIIMN U BbDKUBAEMOCTh THAPOOMOHTOB.



TEMA 2. BIMAHUE XUMNYECKUX BELHIECTB
HA KAYECTBO BO/J bl
U TOBAPHOE KAYECTBO PbIbbI

Konmponwsnusie 6onpocwt

1. IIpenmer u 3a1a4u BOJHOM TOKCUKOJIOTHH.

2. MeToanl BOJTHOU TOKCUKOJIOTHHA

3. MacmtaOsl 3arpsi3HeHus1 TUAPOC(hEphl B PE3yIbTaTe NESITENb-
HOCTH YEJIOBEKA.

4. 3arpsizHeHue BoJibl B Poccum.

5. ITorpebnenue Boawl B Poccum.

6. KayecTBO BOIBI U KPUTEPUU €T0 OICHKHU: (Pusnueckue u
XUMHYECKHE TTOKA3aTENN KaYeCTBa BOBI.

7. Buasl BOLOIIOJIL30BaHUS.

8. Hopmbl kauecTBa MOBEPXHOCTHBIX BOJ.

2.1. Xapaxkmep 61usaHus 3a2pA3HAIOUWUX 6EULECME
Ha 6000embl u 600Hwvle op2anuzmul (JIIIB)

XapakTep BIMSHUS 3arpsA3HAIONIMX BEIIECTB HA BOJOEMBI U BO/I-
HBIE OPraHU3MBbI MMOJIPA3ACISIETCS HA TP OCHOBHBIE TPYIIIbI, KOTOPHIE
MPUHSTO HA3bIBATh JUMUTUPYIOUIMM TOKa3aresneM BpeaHoctu (JIIIB):
OOIIIECAaHUTAPHBINA; TOKCUKOJOTUYECKUH; XO3IMCTBEHHBIH (pBIOO-
XO03SMCTBEHHBIN ).

1. Oowecanumapnwrii JIIIB.I1pn >TOM THUNE BIUSHUS BEIIECTB
MPOUCXOJAUT HAPYUIEHUE UCTOPUUYECKHU CIIOKUBIIUXCS B BOJOEME KO-
JIOTUYECKUX YCJIOBUM. Bce BemecTtBa, OTHOCHMBIE MO JEUCTBUIO K
stomy JIIIB, nubo ABISAIOTCA HOpMATbHBIMU KOMIIOHEHTAMHU JIJIsl TIPH-
POJHBIX BOJIOEMOB, JTMOO aHAJOTUYHBI UM MO AeicTBUIO. Paznuyaror
CJIEYIOIIME MOATPYHIIBI B Iipeaenax ganHoro JIIB:

v’ Uszmenenue mpoghuu BOIOEMOB, KOTOPOE BKIIIOYAET B CEOS:

a) MOBBIIICHUE CAIPOOHOCTH CPEJIbI;

0) nucTpodupoBaHUE BOJOEMOB;

B) U3JIMIITHEE MOBBIIICHUE COJAEPHKAHUS OMOTEHOB.

V' CHuodiceHue KOHYeHmpayuu pacmeopeniozo 8 800e KUciopood
MOXET OBITh:

a) CJIEJICTBUEM MOBBIIICHUS CAIPOOHOCTH CPEJIbl WU

0) 6e3 MOBBIIICHUSI CATTPOOHOCTH.

10



v’ Usmenenue conenocmu 600vl (BBI3BIBAET HApYIIEHHE OCMOpE-
TYJIAIIUU BOJHBIX OPraHU3MOB, BOJHO-COJIEBOrO OOMEHA U T. I1.) C Ha-
pyIIeHHEeM Uiu 0€3 HapyIIECHUs COIePKAHUS U COOTHOIIICHHUSI COJICH.

v’ Uszmenenue memnepamypul 600bi:

a) BBI3BIBAET IIIOKOBBIC SIBJICHUS Y OPTraHU3MOB;

0) U3MEHSAET CPOKU MPOXOKICHUS OMPEACICHHBIX CTaIUN pa3BU-
THS OPTAaHU3MOB M CE30HHBIX MPOIECCOB B BOJIOEME.

v’ Mexanuueckoe 3a2psazHenue meepobiMi 8eujecmeamis:

a) BJIEKOMBIMH B TOJIIE BOJBI (BBI3BIBAIOT CHHXKEHUE TTPO3PAYHO-
CTH BOJBI U TOJIIMHBI TPOPOTEHHOTO CJI0s, 3a0MBaHUE U MEXaHHUYE-
CKO€ MOBPEXKACHUE Ka0p U MOKPOBOB TeJa TUAPOOUOHTOB).

0) ocemarolIMMK Ha JHO, BIOJIb OEPEroB, BHI3BIBAIOIIUMU HapPy-
nieHus: OMOLIEHO30B OEHTOCA, MPUOPEKHON BOJHON PACTUTEIBLHOCTH,
3aWJICHUE HEPECTUIMI, 3aMEHY 00Jiee IIEHHBIX B KOPMOBOM OTHOIIIE-
HUU OMOIIEHO30B MEHEE [ICHHBIMU.

v’ Mexanuueckoe 3a2pazHenue HCUOKUMU 6eUjeCmeamiL’

a) 00pa3yrIIUMU IJICHKY Ha MOBEPXHOCTH BOJIbI, YXYAIIAIOIIYIO
YCJIOBHUS a’pallii, BO3MOKHOCThH BBLIETA BOJHBIX HACEKOMBIX, JIbIXa-
HUS BO3TYITHO-ABIIIAIINX BOJAHBIX HACEKOMBIX U T. .

0) 00pa3yroMUMU AMYJIbCUU B TOJIIE BOJbLI C OCEIaHUEM Ha I'/l-
POOMOHTAX Y CHUYKEHHEM MPO3PAYHOCTH BO/IbI;

B) OCEIAIOIIUMH Ha THO ¥ BOJHYIO PACTUTEJIBHOCTh, YTO BbI3bIBA-
€T TUOEJIb PACTEHUI U YXYIIIIEHUE CTPYKTYPhI TPYHTOB.

2. Toxcuxonocuueckuii JIIIB. PeriaMeHTHpyEMBbIE MO JaHHOMY
JIIIB BewmiecTBa OKa3bIBAIOT MPSAMOE TOKCHUYECKOE JEHCTBUE HA BOIHBIC
OpPraHU3Mbl. DKOJIOTUYECKUE TOCIEACTBUS ONPEACISIOTCS HEMOCPEICT-
BEHHBIM BJIMSTHUEM BEIIECTBA Ha HanOoJiee YyBCTBUTEIbHBIC BUJIbI WU
IpyIIbl BUAOB BOJHBIX OPraHU3MOB. [lorpaHnyuHbIe KOHIIEHTpAIIUHU JICH-
CTBHUSI HA OPraHU3MEHHOM WJIM MOMYJISIIIMOHHO-BUJIOBOM YPOBHSIX Opra-
HU3AIUM >KUBOTO OJM3KW WIM COBMAJaroT. BimsHue Ha OMOLIEHOTHYE-
CKOM YpOBHE OIIPENIEISIETCS] OTHOCUTEIILHOM YYBCTBUTEIHLHOCTBIO CO-
CTABJISIFOIINX OMOIIEHO3 BUOB K 3arpsI3HAIOIIEMY BEIIECTBY.

Tokcukosornueckuii JITIB o BIvMsHUIO HA OPraHU3MEHHBIN YPO-
BEHb MOXET BbI3bIBATH:

v Hapywenue ¢ynxyuil Ovixanus:

a) KOXKHOT'O M Ka0epHOTO;

0) TKAHEBOT'O U KJIETOYHOTO.
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v Hapywenue ¢pyHxkyuil pasmHo’CeHus.

a) UHCTUHKTOB U pe(JIEKCOB PA3MHOXKECHHS;

0) oBOreHe3a U CcriepMaToreHesa;

B) MPOIIECCOB OTLIOIOTBOPCHMUS;

I') SMOPHOHAJILHOIO Pa3BUTHS (BK/IIOUYAs TEPATOr€HHOE JICUCTBHE);

1) BBIMAICHUE WK 1€PEKTHOCTh OTIACIBHBIX CTAIUNA PA3BUTHA.

v Hapywenue ¢ynxyuii numanus:

a) IPOIIECCOB MUIIIEBAPECHUS U CTETICHU YCBOCHUS MHUIIIN;

0) pedIeKCOB TUTAHMS.

v Hapywenue GynKyuoHupoeanus HepeHol cucmemvl, IPOsB-
JISIFOIIIEECH :

a) B yTHETEHHH, BILIOTh JI0 apaanyen;

0) B pazzipakaroiieM, Bo30y:KaaroiieM (MPpUTaHTHOM ) IEUCTBUM.

OO0a Tuna AeHCTBUS MOTYT BCTPEUATHCA MO OTJACIBHOCTH WU CO-
BMECTHO, KaK (pa3bl TOKCHUYECKOTO Mpoliecca.

v’ Hapywenue ¢pomocunmesa 600HbIX pacmenuil u 6000POCell.

v «Oborcuzaroweey deticmeue (HapylIeHUe TIOKPOBOB Tea, 1EN0-
CTHOCTH MeMOpaH Ha IJIaBHUKAaX, 00pa30BaHUE MOJKOKHBIX KPOBOU3-
JUSHUN U 3B U T. 11.)

3. Xozaucmeennwtit JIIIB (pviooxo3aiicmeennstit). BemectBa BbI-
3BIBAIOT TTOPYY TOBAPHBIX KAUYECTB MPOMBICIOBBIX BOJIHBIX OPTraHU3MOB:

Bxutouaer:

v Ilopuy 6xycoevix Kauecmeé TPOMBICIOBEIX BUIOB (opearnonen-
muyueckuti noxazamens (JII1B). IIposiBnsercs:

a) B MOSIBJICHUU HEMPUSATHBIX TIOCTOPOHHUX MTPHUBKYCOB;

0) B OSIBJICHUU HETIPUSITHBIX TOCTOPOHHUX 3aI1aXO0B;

B) B MOHIWKEHUN YIUTAHHOCTH, XKUPHOCTH, KOHCUCTCHIIUM Msica
pBIO M IPYTUX TPOMBICIIOBBIX OPraHU3MOB.

v’ Hakonnenue mokcuueckux éeujecme B ONACHOM JUIS 4YelIOBEKA
U JJOMAITHUX )KUBOTHBIX KOJIMYECTBE:

a) yCTpaHseMOe MPU HEKOTOPBIX (popMax KyJIMHAPHOU 00pabOTKY;

0) HE yCTpaHsieMO€ HUKAKUMU CIIOCO0aMH.

B kaudectBe mokasaTesnell OMacHBIX KOJHUUYECTB CIETYET PYKOBO-
JICTBOBATHCS pa3padaTbiBAEMbIMU MUHUCTEPCTBOM 3APaBOOXPAHEHUS
II/IOK(nipenenbHO JOMYCTHMBIE OCTAaTOYHBIE KOJHUYECTBA BPEIHBIX
BEIIIECTB B MPOIYKTaX MUTAHUS).

v’ Hakxonnenue 6ozoyoumeneii 3abonesanuii. OCOOEHHO OIACHO,
€CJIM MPOAYKTHI UCIIOJB3YIOTCS B CHIPOM BUJI€ (HAIPUMED, YCTPULIHI).
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Tperuii JIIIB (x03sficTBEHHBIN) HE BCErJa MOXET COIPOBOXK-
JaThCA YXYIIICHUEM COCTOSHUSA MOIYJSALMNA BOAHBIX OPTaHU3MOB U
YCIIOBUM UX BOCITPOM3BO/ICTBA.

2.2. Kpumepuu ouenku Kauecmaea 600bl

M. M. TenutueHko chopMyIUpOBaT TEOPETUUECKYIO KOHIICTIIUIO
dbopmupoBaHusi KadecTtBa BOJABL: «OCHOBHBIM Kau€CTBOM BOJIbI
SABJISIETCA €€ OMOJIOrMYecKasd MOJHOLIEHHOCTh — CIIOCOOHOCTh oOecrtie-
YUBATh HOPMAJbHOE OTIPABJICHUE (PU3UOJIOTUUECKUX U OUOXUMHU-
YECKHX IMPOIECCOB, Ha 0a3e KOTOPBIX CTPOUTCS HACIEICTBEHHOCTh
opranu3moB. OnHa QopMupyeTCs BBIACICHUSIMHU THAPOOMOHTOB B
nporecce camoouuiieHus. [Ipu 3ToM TUAPOOMOHTHEI HE TOIBKO
UCIIPABIISIIOT MOHHBIA COCTaB BOJABI U BBIACIAIOT B HEE BUTAMUHBI,
TOPMOHBI, PEPMEHTHI U IPYrUe OMOJIOTUUYECKUE aKTUBHBIC BEIECTBA,
HO UX BBIJICJICHUS 3allMINAIOT OT MEPEOKUCIICHUSI PACTBOPEHHOE
OpraHMYE€CKOE BEIIECTBO — SHEPTr€THUYECKYI0 OCHOBY aBTOHOMHOCTH
(roMeocTasa) 3KOCUCTEMbI. JKCTpEMalIbHbIE BO3IECUCTBUS HApYILIAIOT
9TO PABHOBECHE M H3MEHSIOT KA4ECTBO BOIBD) .

KauecTBO BOABI B BOJ0€ME OLICHUBACTCS IO Py PU3MUECKUX,
XUMHUUYECKUX, OMOJIOTUUECKUX U OAKTEPHUOJIOTUUECKUX MOKa3aTeeH:

% (huzuueckue nokazamenu — >TO TEMIIEpaTypa, COACPKAHHE
B3BEIIICHHBIX BEIECTB, INIOTHOCThH BOJIbI, OPraHOJICITUYECKUE TTOKa3a-
Teau (IPUBKYCHI, 3aM1aXu U T. 11.);

% Xumuyeckue nokazamenu — pH, KECTKOCTb, IIEIOYHOCTB,
OKHCJIIEMOCTb, PACTBOPEHHBIE T'a3bl, CYXON U MPOKAJICHHBIA OCTaTKU
UT. .

% OuonozuvecKkuil aHaIu3 BOJBI OCHOBAaH Ha MPUYPOUYCHHOCTH
OTJIENIbHBIX TUAPOOMOHTOB K BOJAM C TOW WIM HHOW CTENEHBIO
3arps3HECHMUSL.

Kakum napamempam ooyixcna omeeuamsp uucmasn eooa?

KadecTBOo BO/ABI B MEPBYIO OYEPElb ONPEACISAIOT OPraHUYECKUE
BEIIIECTBA, UX Mpupoja. KpoMe Toro, BaXXKHbIM MMOKa3aTeIeM KauecTBa
BOJIBI SIBJISICTCS COJIEp)KaHKUE B HEM a30THBIX (popm, docdopa, xkernesa,
Cephl, yriiepoaa, YTJIEKHUCIOTHI, KUCIOPOJa U JAPYTHX DSJIEMEHTOB;
CAaHUTAPHBIM TOKa3aTeJIeM KauyeCTBa BOJIbI SIBJISCTCS HAJUUKUE B HEU
00JIE3HETBOPHBIX MUKPOOPTAaHU3MOB.

' Tenutuenko M. M. BBenenue B npo0OieMbl OMOXUMUYECKON 3KOJIOTHH.
M.: Hayka, 1990. 288 c.
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*Oxucnaemocms. OO0IIEE KOJIUYECTBO COACPXKAIIUXCS B BOJE
OPraHUYECKUX COCIUHEHUN OMPEIEseTCs] €€ OKUCISIEMOCThIO, T. €.
KOJIMYECTBOM KHUCIIOPOJIa, SKBUBAJICHTHBIM PACXOAy OKHUCIUTEIIS.
Pa3nuyaroT OKMCIsAEMOCTh MEepMaHTaHaTHYI0, OMXpOMAaTHYIO, HOJAT-
Hyl0 U JAp. Haunbonee monHOE OKHUCIEHHWE OPraHUYECKUX BEIIECTB
JOCTUTAETCSl OMXpOMATOM Kajusi. BUXpoMaTHy0 OKHCISIEMOCTh 4acTO
HA3BIBAIOT Xumuueckum nompeobaenuem kuciopooa (XIIK).

JInst BOZ, OKHCIISIEMOCTh KOTOPBIX HE mpeBbimaetr 100 mr kucio-
polla Ha JIUTP, UCHOIB3YIOT NEPMAHCAHAMHBIL MEMOO OKUCTAEMOCHIU.
OTHoIIIEHHE TEepPMaHraHATHOM OKMCIIIEMOCTH K OMXpOMAaTHOM, BbIpa-
YKEHHOE B MPOILICHTAX, Ha3bIBaeTCA UHIECKCOM b. A. CkornuHileBa. 3Have-
Hue nHjekca CxonnHiesa He MeHee 40% CBUAETENBCTBYET O MOBBIIICH-
HOM COJIEp’KaHUU TYMUHOBBIX BenlecTB. Takum oOpazom, XIIK u nep-
MaHraHaTHasi OKHUCIISIEMOCTh MO3BOJISIIOT CYJIUTh O HAJIUYMH B BOJE
OpPraHUYECKUX BEIIECTB, OKUCIIIEMbIX XUMUYECKUM ITyTEM.

KonudecTBo BEIIECTB, OKUCISAEMbBIX OMOJIOTUUECKH, XapaKTepU3yeT
ouoxumuueckoe (buonocuueckoe) nompeonerue xuciopooa (BIIK).

BIIK Ha3pIBaeTCs KOMMYECTBO KUCIOPOA, BEIPAXKEHHOE B MUJLIN-
rpamMMmax, Tpebyemoe Jisi MOJTHOTO OKUCIICHHUSI BCEX HaXOMSIIUXCS B
1 71 BOJIbI OPraHUYECKUX BEIIECTB B a3POOHBIX YCIOBUSIX B pE3yIbTATE
IPOXOASIIMX B BOAEC OHMOJOTMYECKUX MpolleccCoB. bruoxmmuueckas
MOTPEOHOCTh B KHUCIOPOJE HE BKIKOYAET pacxojla KUCIOopoda Ha
Hutpudukanuo. Onpenenstor win noianoe BIIK, nns yero mponecc
HAJI0 BECTH J10 Havaya HuTpudukauu (o0brgyHo 15-20 cyTok), uim 5-
cytouHoe notpednenue kucioponaa (bIIKs).

HopmatuBHubie TpeOoBanus 1o BIIK cdopmynupoBansl B Ilpa-
BUJIaX OXPaHbl BOJI CJIEAYIONIUM 00pa3oM: OMOXUMHUYECKOE TTOTpeoie-
Hue kucinopona — BIIK ,,; HE HOIKHO MpEeBBIIATh IPU TEMIIEPATYPE
20°C IS XO3SIUCTBEHHO-IIMUTHEBBIX HYXKJI HACEICHUS W I HYX]
PBIGHOTO X03si#icTBa 3 MT Op AM® U IS KOMMYHATBHO-OBITOBBIX HYKIL
HacejieHust — 6 mr O, I[M3 )

*Canpoonocms. OtHomieHue bIIKs k mepMaHraHaTHOM OKHCIHIS-
€MOCTH, BBIPAXKEHHOE B MPOLIEHTAX, OTPAXKAET CPABHUTEIBHYIO Xapak-
TEPUCTUKY BEIIECTB CanpoOHOro 3arpsi3HeHusi. OTHOCUTEIBHOE CO-
JEpKAHUE OPraHUYECKUX BEIIECTB B BOJIOEME ONPEACIISIET UX CAnpoo-
HOCMb — 3TO CTEIICHb HACBIIIECHUS BOJIbI PA3JIAralOIIMUCS OpraHnye-
CKMMHU BEIIIECTBAMHU.
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I[To Konkeuity m MapcoHy, cHCTEMA OIpPEICICHUSI CTEIEHU
carpoOHOCTH BKJIIOYAET YETHIPE 30HBL: 0UCOCANPOOHYI0, W 30HY
MPAKTHYECKHA YMCTOM BOABI, alb(ha- U OeTamezocanpobmvie, U3 KOTOPHIX
nepBasi Mo CTENEHHU 3arpsS3HEHHOCTH MPHUOIMKACTCS K NOJIUCANPOOHOL
30HE€ — 30HE HanboJjiee 3arps3HEHHBIX OPraHUYEeCKUMHU BEIIECTBAMH BOJI.
beramesocanpoOHas 30Ha OJIM3Ka K OJTUTOCATPOOHOM.

*Tpogpnocme. CopnepxkaHue OpPraHMYECKOTO BEIIECTBA B BOJIO-
eMe, WM CTeIeHb TPO(HOCTH BOJIOEMA, ONIPESIISICT €ro BO3pacT WU
Mepro/I )KU3HU BojgoeMa. MooaocTh BogoemMa — (aza oueompoghuu,
CpeaHUN BO3pACT — Mme30mpodusi U, HAKOHEI, CTApOCTh — MOJU- WU
e6mpohHbILL BOTOEM.

EBTpodupoBanue Boj1 — 00bEKTUBHBIN MPOIECC, B OCHOBE KOTOPOTO
JICKUT CIIOCOOHOCTh OPraHWYECKOTO BEIECTBA HAKAIUIUBATh SHEPTHUIO —
YBEJIMYMBATh SHTAJIBIINIO (TEIUIOCOAEPKAHNUE) BOJHON SKOCHCTEMBI U
CHUXaTh 3TUM IIPOJIOJDKUTENILHOCTh €ro >ku3Hu. HakoruieHuwio opra-
HUYECKOr0 BEIIECTBA CHOCOOCTBYIOT: 3aperyJIMPOBaHUE CTOKOB, COpPOC
MOJIOTPETHIX BOA, Ya00peHue Boja (GochopoM M a30TOM, JaKe B BHJIC
JIETEPreHTOB W TICCTHIMIOB, YHHYTOXKCHHE IMOTPEOUTEIICH pacTeHUM,
3acesieHue Boj 0oJiee MPOAYKTUBHBIMU (DOPMaMH.

*Kuciomnocmas, wie104HOCMb, HCECHKOCHb.

Bonpiioe 3HaueHWe B OLIEHKE KayecTBa MPHUPOJHBIX BOJ UMEIOT
UX KHUCJIOTHOCTb, IIEJIOYHOCTh U KECTKOCTD.

Ilo 6o0opoonomy noxazamento (pH) BOABI MoOApa3aestoTCs Ha
CIEAYIOIINE TPYTIIbI:

e HopmasbHbIC: pH 6.5-8.,5;

e xucioBateie: pH 6,4-5,0, Boapl, HMEIOMHKE CIAOOKUCIIYIO
pPEaKIMIO, OMACHBI i PhIO MPH TMOBBIIICHHOM COJIEP)KaHUU COJICH
JKeJie3a M IIPU KOHIICHTPAIMK ABYOKHCH yriieposa Beitie 20 mr/i;

e xucibie: pH ke 5.0 — omacHsI A1t pbIO BCeTa;

e moamenoueHasie: pH 8,6-9,5, omacHsl 111 PHIO MPH TIATEb-
HOM BO3JICICTBUH;

e 1miesiounbie: pH BeImie 9,5, omacHsI 171 peIO Beera.

Ilo noxazamento scecmkocmu BOABI TIOAPA3CISIOTCS HA CIETY-
IOIIME TPYIIIIHIL:

e OYecHbL MATKas: He Oojiee 1,5 Mr 3KB/II;

e Markas: 1,51-3,0 Mr 3kB/I1;

e ymepeHHo kectkas: 3.01-6,00 Mr 3kB/1;
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e sxectkas: 6,01-9,00 mr HkB/1;

e OueHb JxecTKas: 0oiee 9,00 Mr DKB/II.

*Opzanonenmuueckue nokazamenu. K OpraHojenTUuecKuM
MOKa3aTeIsIM OTHOCATCS TaKWe KadecTBa BHEIIHEH cpeanl (BOJBI,
BO3J/lyXa, MHUIIEBBIX MPOAYKTOB), KOTOPHIC BBISBIISIIOTCS U OlICHUBA-
IOTCS C TIOMOIIbIO OPTaHOB YYBCTB (BKYC, 3amax, I[BET).

MHuorue BermiecTBa, Momajarolie B BOJOEMBbI, UMCIOT HEIpPH-
ATHBIA 3amax W M3MEHSIIOT OpraHoJIENITUYECKUE CBOMCTBA BOJIBI.
UyBCTBUTEILHOCTh OPTaHOB OOOHSHHUS IMOPA3HTENIPHO BENHKA. Tak,
HalpuMmep, JJisi TOPOTrOBOTO BOCHPUATHS Yy YEJIOBEKA JOCTATOYHO
Bcero 400 Mostekys mepkanTaHa B 1 M° Bo3myxa. [1o3ToMy HCCIEno-
BaHME 3aI1ax0B, BKyca U MPUBKYyca BOJbI MpuoOpeTaeT 00NbIIOE 3HA-
YyeHue. 3amnaxu Mo XapakTepy HoApa3aeisiioTCs Ha IBE TPYIIbI:

® 3allaXd E€CTECTBEHHOTO IPOUCXOXKICHUS — OT JKHBYIIMX U
OTMHPAOITUX B BOJIE OPTaHW3MOB, OT BJIMSHUS O€PEroB, IHA, OKpYyKa-
IOIUX TTOYB, TPYHTOB, CPyOOB KOJIOALIEB U T. 1I.;

® 3aMaXyd MCKYCCTBEHHOTO IMPOUCXOXKJICHUS — OT IPOMBIIIIICHHBIX
CTOYHBIX BOJI, OT 00pabOTKH BOJIbI peareHTaMy Ha BOJOIPOBO/IE U T. 1.

Kiaccudukarus 3amaxoB mepBoit IpyInbl MpUBeaeHa B Ta0. 1.

3amaxy BTOpPOM TPYNNbl HA3BIBAIOT IO COOTBETCTBYIOIIUM
BelecTBaM: (PeHOJbHBIN, XJIOP(HEHOIbHBIN, KamdapHbIii, OCH3WHO-
BbIM, XJIOPHBIN U T. .

Heo0xoauMo uMeTh B BHIy, YTO MHOT/IA 3allaXyd W MPUBKYCHI BOJIE
NpUIACT TMOYBEHHAsT MUKpodiopa (yaiie aKTHHOMHUIIETBI), OCOOECHHO
MOCJIe MyCKa B AKCIUTyaTallMi0 UCKYCCTBEHHBIX BOJIOEMOB MIJIM KaHAJIOB.
3anaxu ¥ NPUBKYChI OT (PUTOIIAHKTOHA SIBJISTFOTCS HACTOSIIIAM O€JICT-
BUEM B BOJOCHaOkeHWHU. Tak, HEKOTOphIC TMpencTaBUTeNu (UTO-
IUTAHKTOHA MOTYT MIPUJIaBaTh BOAE CIETYIONINE 3araXy U MPUBKYCHI:

acTeproHesIa — CIa00BBIPAXKEHHBIM 3€MJIUCTBIN, TPU 3HAYUTEIb-
HBIX KOHIIEHTpAIMAX — 3alax repaHud, Mpu OOJIBIIUX KOJWYECTBaX —
PBHIOHBIN 3amax;

TaOeIUISIpUs — apOMaTUUECKUI, TepaHEeBbIN, PHIOHBIN;

[TanopuHa — pHIOHBIH;

aHaOeHa — 3amax IUIECEHU, HACTypIUHU, TpPU Pa3IO0XKEHUU —
CBUHOTO XJIEBA;

MaJIJIOMOHAC — (DHAJIKU, apOMATHBIN, PHIOHBIN.
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Tabmnura 1
Knaccugpurkayun 3anaxoe 600wt
eCmecmeeHH020 NPOUCX0HCOCHUA

Cumeon | Xapaxkmep 3anaxa Ilpumepnvlii poo 3anaxa
A ApomaTnyecKui OrypeuHbIi, IBETOYHBII
b bosoTHsIi 3anax Topda, UITUCTHIN, THHUCTHIN
I I'sunocTHBIN dekanbHbINA, CTOYHBIM
Jil| JpeBecHbii 3amax MOKpOU IIEMbI, JPEBECHON KOPbI
3 3eMJIMCTBIN 3anax BIaKHOM MOYBBI, TIPEJIbIM, TIIMHUCTHINA
IT IInecueBoi 3aTXJIbIi, 3aCTOMHBIN
P Pr16nbIH 3amax prIObEro )Kupa, phlObl
C CepoBOa0OPOIHBIM 3amax TyXJIbIX SIUII
T TpaBAHUCTBIN 3amax CKOIIEHHOW TpaBbl, CEHA
4 VYTI1eBOIOPOIHBIH 3amax HeTH
H Heonpenenennsii 3arnaxy €CTECTBEHHOIO IPOUCXOKICHUS, HE
MOIXOIAIIME MO MPEABLTYIINAE ONPEACIICHUS

OTMeuaroT, 4To (PUTOIUIAHKTOHHBIE OPTaHU3MbI COOOIIAIOT BOJIE
HEMPUSATHBIC 3allaxy JIMIb Tomnajas B HEOJaromnpusTHBIC YCIOBUS
KU3HU — JUTATEIBLHOE TOJOJAHUE, MOMAIIEIaYMBAHUE BOJbI, JICHCTBUE
BBICOKUX TeMIepaTyp, a’dpoOHbIe ycloBUs. YacTo mpu KUMSTYCHUU
3amaxv TEPSAIOTCSA, HO BOJAA MPUOOPETAET HEMPHUSITHBIE MPHUBKYCHI.
B ycTaHOBIEHHM TOKCHYHOCTHM BOJHOM CpEIbl IO OPraHOJICITH-
YECKUM TIOKa3aTeNsIM CIeAyeT OTIUYaTh 3armaxu, BhI3bIBaeMble (DUTO-
IJIAHKTOHOM, OT 3aI1aX0B TOKCUYECKUX BEIIECTB.

2.3. Ocobennocmu npeosapumebHoll OUECHKU
u ycmanognenusn pacuemnovix I/IK eewjecme,
o01a0arwux 3anaxom, NPUEKYcom
U pazoparcarnuium oelucmeuem

B acnekre mnpeaBapuTeNbHOW TOKCHUKOJOTMYECKOWM OLIEHKU C
pacueTHbIM MPOTHO3UPOBAHUEM OPHEHTUPOBOUHBIX (pacueTHbix) [T/IK
(WM BpEMEHHO JOITyCTUMBIX KOoHIeHTparuii — BJIK, opueHTHpoBOYHOTO
Oe3omacHoro ypoBHs BozaeiictBus — OBYB) B mnepByro ouepens
OTMEYAETCsl TO, YTO JaXKE JUIS BO3AYIIHOM CpPEIbl NAjIeKO HE BO BCEX
Clly4yasX JIMMUTHPYIOLIUM I[OKa3aTeleM SBISIETCS OOLIETOKCUYECKOE
nercreue. Hanpumep, Uit psiza NpOM3BOAHBIX MEPKAINTaHA JIMMUTHUPY-
IOIMM TI0KA3aTeNIeM OKa3aJICsA MOopor 3amaxa. J[Ji1 HEKOTOPBIX BELIECTB
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XapaKTEPHO PA3APAKAIOUIEE JEHUCTBUE, YPOBEHb KOTOPOTO TAKKE MOMKET
CYILIECTBEHHO OTJINYAThCS OT MAPaMETPOB OOIETOKCHUECKOTO ICUCTBUSI.

Ilpu npocnozuposanuu I/[K ¢ 600e 6000emo6 HenpemenHbIM
mpeboeanuem 0014#CHO Oblmb OnpeodeieHue 803MOHCHOCMU NPUOa-
HUs 6euwecmeom 600€ XapaKmepHoz20 3anaxd, 6Kyca (20pbKuil,
KUCbLU, HENPUAMHbBLIL U M. 0.) UAU OKPACKU. YUYUTBHIBAS SKCHOpPEC-
CHBIM XapakTep MCCIe0BaHus, BKYC U 3amax o0CleyeMbIX BEIECTB,
a TaKKe TMOSIBIICHUE OKPACKU, BEPOSITHO, CIEAYET OMNPEACNsITh Ha
ypPOBHE TeopeTudecku oxkumaemont (pacuetnoi) I[1JIK mo oGmeTokcu-
KOJIOTMYECKOMY TOKAa3aTes0, YTO IMO3BOJUT B 3HAUUTEIHHOU Mepe
o0ecneunTh 0E30MaCHOCTh MPOBECHUST HAOIIOJCHUI HAa JOOPOBOJIb-
nax. KpoMe Toro, npu Takoil HOCTaHOBKE HKCIIEPUMEHTA Cpa3y ompe-
NeseTcsl JUMUTUPYIOIIUM TO0Ka3aTesib BPEAHOCTH (OpraHoJIeHTH-
YECKHUM MJIM TOKCHUKOJIOTUYECKUI).

B Hacrosee Bpems pacueTHbei MeTo nporuoduposanus [IJIK B
BOJIC BOJOEMOB MOXHO PacHpOCTPaHATh Ha BEIIESCTBA, JJII KOTOPBIX
MPEIONaracTCsa JUMUTUPYIOIIUM CAHUMAPHO-MOKCUKO02UYECKUTL
MoKa3arelib BPEAHOCTU. Eciau ke NmpuUXOAUTCsA MNpearnojaraTb WHbIE
JUMUTHUPYIOIIME TOKA3aTelIM BPEIHOCTH (Opzanonenmuueckuil, 00-
WiecaHumapHwvlil), TO BO3HUKAECT HEOOXOAUMOCTh MOCTAHOBKHU COOT-
BETCTBYIOIIUX SKCIIEPUMEHTOB.

3aknwuenue € MAKUX CAYHYAAX BOIMONCHO MOJBLKO NOCTe
conocmaenenusa pacyemnou IL/IK (OBYB, B/[K)no napameTrpam
OCTpOM TOKCUYHOCTH WM (PU3UKO-XUMHUUYECKUM KOHCTAaHTaM ¢
pe3yiomamamu uU3y4eHus GAUAHUA GeUlecCmea HA CAHUMAPHbBLIL
PeHcuM 6000ema u ¢ NOKA3ameaamu 0p2aHoaenmu4eckKux ceoiiCme.

Takum 00pa3om, B HACTOsIIIIEE BPEMs pacuyeT OPUEHTHUPOBOUYHBIX
I[TJK (OBYB, BJIK) 3arps3ssitoniux BeEIIECTB B BOJI€ BOJOEMOB IO
napaMeTpam OCTPOM TOKCUYHOCTH HYKJIA€TCS B JOMOJHEHUU CBEJIE-
HUSIMU O BJIMSIHUM 3THUX BEIIECTB HA CAHUTAPHBIN PEXKUM BOJOEMOB, O
Moporax 3amnaxa u o IpuJaHuu BOJEC MPUBKYCa WU OKPACKHU.

IHopor 3amaxa XUMHYECKUX BEUIECTB MPU YCTAHOBJICHUM TUTHE-
HUYECKOTO HOpMAaTWBa OIPENECISIOT B TPEX MOCIENOBATENBHO BO3pac-
TAIOLIMX KaTeropusix. MuHuMaibHasi U3 HUX OINpPEACIseTCs] KOHIIEHTpa-
IIUEH, ONTYIaeMON TOJILKO OTAETHHBIMU M HauOO0JIee YyBCTBUTEIHHBIMU
K 3TOMY 3amnaxy JUIamMu. bosbiiee npakTHYeCKoe 3HAYEHUE UMEET CPE/I-
HsIs1 KaTeropysl YCTAaHOBJICHUS TTOPOTOBOM KOHIIEHTPAIIMH TI0 OLIYIIICHUIO
ceru(pUIecKoro 3amaxa OOJBITMHCTBOM J00pOBOJIBIEB. I, HakoHeIl,
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TPEThs KATErOpys TOpora 3araxa, Korjia OH CTAaHOBUTCS HETIEPEHOCHMBIM
WJIM COYETACTCS YKE C TIOPOTrOM Pa3pakaroIlero AeUCTBUSI.

Ecnu Teopetnuecku oxungaemas pacuetHas [1JIK o6namaet Boipa-
YKEHHBIM 3aI1aXxOM HJIM pa3pa)kaloliuM JACHCTBUEM, TO CIeIyeT ycTa-
HOBHTH COOTBETCTBYIOIIHI IOPOT. 3a IMMOPOTOBYIO NMPUHUMAETCS KOH-
IEHTpaIus, WMEIOIass WHTCHCHBHOCTh OINYIICHWS B JBa Oamia H
BOCIIpUHUMAaEMas XOTs Obl OTHUM U3 JOOPOBOJIBIICB.

Jlabopamopnas paboma 1

MemoduKa opeaHosnenmu4eckKo20 ucciedo8aHuUA 800bI

Opran o0OHSIHUA y 4YesoBeKa 00siaiaeT OOJBIIONW YYyBCTBUTEINb-
HOCTBIO, TTO3BOJISIONICH OINpPEACINTh MO 3armaxaM HUYTOXKHO Mallble
KOJIMYECTBA Pa3JIMYHBIX BEIIECTB, 00pa3yIONIUXCS B PE3ybTaTe XU-
MUYECKUX TPOIEeCcCOB (HampuMmep, (HEHOJ U ero MPOu3BOAHbIC, HEDTH
U TPOIYKTHl €€ TEPErOHKH, CMOJIbI M JIeTTH, KaHudoib, kamdopa,
TUMOJI, MEHTOJI, d(pUpHBIC Maciia U3 XBOU, CMOJISTHbIE KUCTIOTHI). BoJb-
mas rpyIma COeAMHEeHHU W3 Yucia necTuuuaoB (ocodbeHHno docdop-
OpraHWYECKHUE COCTMHECHUS ) TAaK)KE YIIaBIMBACTCS OPraHOJICTITHYCCKHU.

Cnedyem 0cob60 ommemumob, umo KOHUeHmMpauus 0OONbUIUH-
CMEa CUIbHO RAXHYWUX 8euiecHs, ONpeoeIiemMblX OpP2aHo1enmu-
YecKu, HAX0OUMCA HUMCE CPAHUUbL, NPU KOMOPOU OHU 0eliCHEYIon
moKcuuecku (8ovl3vl6a0M NOBPEHCOCHUE OP2AHUZMA). ImO 0O6Ccmosn-
MenbCmeo 6eCbMa 6ANHCHO 01 IKCHEPHIU3bL.

UyBCTBUTEIHHOCTD K 3amaxam (WM OCTpOTa OOOHSHUS) y YEJIOBEKa
KOJICOJIETCS B IIMPOKUX TMPe/iesiax ¥ 3aBUCUT OT MHOTHX ycioBuid. Boc-
NpUSATHE 3ariaxa 3HAYUTEIHHO YCHIIUBACTCS MPH MOBBIIIICHUN TEMIIepaTy-
pPBI ¥ CHIKACTCS TIPU €€ MOHMKEHUH. Y MEHBIIICHHE OCTPOTHI OOOHSHUS
MOKET HAOMIOAAThCA B Ciydae YTOMIICHUS, MPH psne 3abosieBaHUM
(pPUHUT, TPUII), B pe3yJIbTaTe alalTallii K TOMY WM HHOMY 3amaxy Mmpu
JUTUTEIILHOM €T0 BO3/ICUCTBHUH.

NHTEHCUBHOCTH 3amaxa BhIpa)KaeTcsl Mo MIATHOALTLHON CHCTEME,
COTJIaCHO clienyroliei kinaccudukaruu (Tad. 2).

3adanue: YCTaHOBUTH MOPOTOBOE PA3BEACHHE M IMOPOTOBYIO
KOHIICHTPAIIMIO HCCIEAYEMBIX PACTBOPOB IO OPraHOJICNTHYECKOMY
nokasarelto (1o XapakTepy U MHTEHCUBHOCTH 3araxa).
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Tabmnuria 2
Ouenka unmencuéHoOCmu 3anaxa 600bl 6 0A11aX

bann Tepmun OnucamenvHoe onpedenenue

0 Hukakoro 3amaxa He OIIYIAeTC.

| Ouenpb cnalblil |3anax, He TOIJAIONIUNCS ONPEACICHUIO TOTPEOUTENIEM,
HO OOHapy>XKMBaeMblil B 1a00OpaTOpUU.

2 Cna0sbrit 3amax, MOQMAIONIUICS OOHAPYKEHUI0 TOTpeOUTENIEM,

€CclIi 00paTUTh Ha HErO BHHMAaHWE, HO caM IO cebe He
IPUBJICKAIOIINN BHUMAHMUS.

3 3aMeTHBIN 3anax, KOTOPBIA JIETKO 3aMEYAETCSd U MOYKET BbI3BATH
HEO0J1I00pUTENBHBIE OT3bIBBI O BOJIE.
4 OtuernuBbI  [3amax, KOTOPBIM JIETKO 3aMEYAETCA U MOYKET 3aCTABUTH
BO3JIEPKATHCS OT MUTHS.
5 OueHp  cuib-|3amax HACTONBKO CHUJIBHBIMA, YTO BOJAA HENPUTOJIHA IS
HBII IIATHSI.

Jlna pabomer neodxooumo: 1%-uniii pactBop ¢eHomna, 1%-Hblii
pactBop DPOC (kapbodoc, merunareropoc u p.),10%-HbiiipacTBOp
aMMUaKa, IUPOKOrOpJible CTEKISTHHBIE KOJI0bI eMKOCThI0 100—200 M —
10 ., 4yacoBble CTEKJA WM CTEKIA-KPBIIIKH LIS KOJIO, MUIETKA
xumuyeckue Ha 1,0 u 10,0 M — no 3 wr., MepHbie UIMHAPHL HA 100—
200 M1 — 2 WT., PE3UHOBBIE TPYIIM JUISI XUMAYECKUX MUIIETOK — 2 IIT.,
KapaHJaml 1o CTEKITy, TUCTUIMPOBAHHAS BOJA.

Memoduka uccnedosaHusA

JIist onpenenennsi OpraHoJENTUYECKUX CBONCTB HEU36ECHHO20 8
MOKCUKOI02UYeCKOM OMHOWEHUU 8euiecmea CHAYIa IPOBOJIAT TeC-
TUPOBAHUE OCHOEHO20 (KOHLICHTPUPOBAHHOTO, MAaTOYHOTO, TIPOLIEHTHO-
ro) pacTBOpa MCCIEIYEMOr0 TOKCHMYECKOIO BEMIECTBA (TOKCHKAHTA):
Harmpumep 10%-Horo; 1%-Horo wnm npyroil NpoUEHTHOM KOHLIEHTpa-
uuu. (s npuroroBnenus 1%-noro pactBopa 1,0 r BemecTBa pacTBo-
pstot B 100,0 T pactBopuTens. B kauecTBe pacTBOpUTENS WM pa30oaBu-
TENS JUIsl TPUTOTOBJICHUS] KOHLIEHTPUPOBAHHBIX PACTBOPOB UCIOJIB3YIOT
OUCMUNIUPOBGAHHYIO 600y (WY CIICIIUATILHBIC PACTBOPUTEIIN).

s onpeneneHus MoporoBOro pa3BelIeHUs WU IMOPOrOBOW KOH-
LHEHTPALIMU UCCIEAYEMOTO BEIIECTBA WJIM CTOYHOM BOJABI IO OPTraHO-
JENTUYSCKOMY ITOKa3aTest0, TOTOBAT cepuro (psao) pazbdasnenuii (He
MEHEE TPEX) MATOYHOI'0 PacTBOpa BELIECTBA JTUCTULIMPOBAHHOW BO-
noi B 2"pas, tmen=20,1,2,3...(r.e. 80,2, 4,8, 16 uT. 1. pas), 1160
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B 10", tne n = 0,1,2,3...(1. €. 8 0, 10, 100, 1000 u T. 1. pa3), 1160 To-
TOBSIT pA0 KOHYEeHmpauuil B T€OMETPUUECKON MPOrpeccuu, ¢ Kod(d-
¢unuentom 0,1 (manpumep, 1000,0 mr/m, 100,0 mr/m, 10,0 mr/m,
1,0 mr/n, 0,1 mr/nu T. 1.).

Jns  ompeneneHuss 3amaxa  B3STh  IMIMPOKOTOPIYH) — KOJIOY
eMkocThio 100-200 My, HamuTh 2/3 00BEMa MATOYHOTO pPacTBOpa
BEILIECTBA WJIK UCTIBITYeMOM BOAbL. K00y 3aKphITh UUCTHIM YaCOBBIM
CTEKJIOM, BCTPSIXHYTb, TPOU3BOS BpaIllaTeIbHbIC JTBUKCHUS, OTHATH
4acoOBOE CTEKJIO U OMPEACNIUTh XapaKTep W MHTEHCHUBHOCTH 3araxa
(BHUMAHMUE! Cob6nrrooatime mexnuxy 6ezonacnocmu npu pabome ¢
Xumuyeckumu seujecmeamu!).

Y CTaHOBUTH MOPOrOBOE PA3BEICHUE M MOPOrOBYIO KOHIIEHTPALUIO
MIPEIJIOKEHHBIX JIJIs1 UCCIIEIOBAHUSI PAaCTBOPOB BEIIECTB, POU3BOIS pas-
BEJICHHE MATOYHBIX PACTBOPOB AUCTHILIMpOBaHHOW Bomou B 10, 100,
1000 1 GompIree KOJTUIECTBO pa3 (T. €. B TEOMETPUUECKOM ITPOrPeCcCHu ¢
marom 10", tne n =0, 1, 2, 3....) 10 noiy4yeHus pa30aBICHUs, HE UMEIO-
IIET0 3araxa 1o MATHOaUIbHOM ITKaJIe (MOIOPOroBOE Pa3BeICHNUE).

Pesynbratsl 0ohopMuTh B BUAE Tabauibl (Tads. 3).

Tabmuuna 3
Pe3ynomamut uccnedosanuii
o yCMAaHo8/1eHUI0 NOPO20B8bIX PA36E0EeHUI U KOHUEHMPauuil
ucciedyemvix euiecnié no UHMEHCU6HOCMU 3anaxa

Pa3zeeoenue Konyenmpayus
Bewecmeso (KkpamHocmo gewjecmsaa, bannv
pazbasnenus) Mme/n

Odopmuts poToKOJI onbiTa. CenaTh BHIBOIBI.

2.4. Ilamonozo-anamomuueckoe
U OP2aHONIeNMUYecKoe UCCe008aHue Pblobl

Hepenko npuxoaurcsi ycTaHaBIMBAaTh MPUUMHY MacCOBOM THOENH
pHIO HA TOM WJIM MHOM BOJIOEME, UCIIOJIb3YS MPU 3TOM JIaHHBIE TATO-
JIOT0-aHATOMUYECKOr0, MaToMOP(OJIOTHYECKOr0o M MaTo(pu3noI0TU-
YECKOT'0 MCCIIEAOBAHUN, COBOKYITHOCTh KOTOPBIX ITO3BOJISIET B IIEPBOM
NPUOIMKEHUN  TIPEJICTAaBUTh  CUMIOTOMOKOMIUIEKC  OTpPABJICHUSI.
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B cBoto ouepesp, M0 3TUM JJAHHBIM MOXHO COCTaBUThH MPEABAPUTEIb-
HOE€ MHEHUE OTHOCUTEIHHO TPYMIbI BEIIECTB, BBI3BABIIUX T'MOEIb PhI-
Obl, CIPaBeIIUBOCTh KOTOPOTr0 HEOOXOIUMO 3aTEM MPOBEPUTH B IKC-
NEPUMEHTAIIbHBIX YCIOBHUSX.

Nnentudukanusi KapTUHBI OTPAaBICHHS B SKCIEPUMEHTAIbHBIX
YCIIOBUSIX C KAPTUHOM ruOenu pbl0 B €CTECTBEHHBIX BOJOEMAaX MOXKET
MOCITYKUTh PEIIAONINM J0Ka3aTebCTBOM B OMNPEIEICHUU 3aBOJIa,
CTOYHBIE BOJIbI KOTOPOT'O BBI3BAJIM MACCOBOE OTPABJIEHUE PHIOBI. ITOT
CBOETO POJa UXTUOTOKCUKOJIOTMYECKUN Hay4YHO-CIIEACTBEHHBIN KCIIE-
pPUMEHT MpuolOpeTaeT 0co00e 3HAUCHHE, €CII B PhIOOXO03SHCTBEHHBIN
BOJOEM-IIPUEMHUK COPACBIBAIOT CTOYHBIE BOJBI HECKOJBKO IPEAIpH-
atuid. [{enecoobpa3sHOCTh MPOBEACHUS SKCIIEPUMEHTA BIIOJIHE OYEBH/I-
Ha U 0a3upyeTcs Ha XOPOILO W3BECTHOM MOJIOKEHUHU O TOM, YTO B CMe-
CH S10B OOIYI0 KapTHHY OTPaBJICHUS OMNpEIEseT Hanbojiee TOKCHY-
HBIA KOMIIOHEHT (OCOOEHHO B CITy4ae OCTPOro OTPABJICHUS PHIObI).

®eHon u e2o Npou3sooHble

deHoJ, NMUPOKATEXUH, PE30PLUH, TUAPOXWHOH, 3(UPBI THAPO-
XHWHOHA, MHUPOTalIof, KCHJICHOJ, Kpe30y, aMuHOMEHOJ, (Ioporito-
IIMH, HATOJI, KAaTE€XO0J — MPOU3BOAHBIE (heHoa (KuciioTa kapOoIoBas)
MPEJCTABIISIIOT CYXYI0 4YacTh NPOAYKTOB MEPETOHKU APEBECHUHBI U
KaMEHHOYTOJILHOTO JETTS.

PactBopb! (heHONA 001a1at0T CUIIBHON OAKTEPUIIUTHON aKTUBHOCTh
(3-5% Boanblli pacTtBOp, pactBopuMocTh 1:20). B dapmaneBTuueckom
npombiiuieHHOcTd (GeHon (0,5-0,1%-Hble pacTBOpHI) MPUMEHSIIOT s
KOHCEPBUPOBAHUS JIEKAPCTBEHHBIX BEILECTB, CHIBOPOTOK M Jp. Takxke
NPUMEHSETCS ISl U3TOTOBJICHUS B3PBIBOOIIACHBIX BEILIECTB, IIACTMACC.

deHon IEUCTBYET Ha KOXKHBIC TOKPOBBI M CIIM3UCTHIE 000J0YKHU
KaK pa3paxarolllee M MNPUKUTAIOLIEE CPEJICTBO, JIETKO 4Yepe3 HUX
BCAChIBa€TCA M B OOJIBIIMX J03aX MOXET BBI3BATh TOKCHUECKHE
sBieHus (paccrpoiictBo [IHC, HapylieHre KOOpJIWHALUUA JBUKEHUH,
TOJIOBOKPY>KEHHE, PACCTPOIMCTBA AbIXaHUs, KOJUIAIC). Jleeko adcopbu-
pyemcs nuwesvimu npodykmamu. VI3 PpeHonoB Hamboiee TOKCHUYHBI
KCUJICHOJI, TUJIPOXWHOH; MEHee — nuporauion, ¢iaoporionuH. Kpezon
TOKCHUYHEE (PeHosa, MpuueM TOKCUYHOCTh Pa3HbIX U30MEPOB pa3INyHa
Y TAJaeT B PsAy: OPTOKPE30J, MAPAKPE30J, METAKPE30I. Y KCUIIEHOIA
6 U30MEpPOB, KPOME METAaKCWJICHOJa BCE€ €ro HM30MEPhl BBIIIE IIO
TOKCUYHOCTH U (peHOJIa U Kpe3oJia.
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W3 rpynnbl ABYXTUIPOKCUIIBHBIX (PEHOJIOB HauOojee SIIOBUT
TUAPOXUHOH. HanmMeHee TOKCHMYHBI TPEXTUAPOKCUILHBIC (DEHOIIBI:
nuporaios u ¢guoporaoiuH. [1o yObIBaHUI0O TOKCUYHOCTH BCe (eHO-
Jbl PacIoyaratoTcsl B CIEAYIOIIEM MOPSAKE: KCHUICHOI™ TUAPOXHUHOH
> kpe3osn > (EeHoJ > TUPOKATEXUH > PE30pPIUH > MUPOTAILION
> (piopormronuH. Pezopiiun — meTa-J[MOKCHOEH3051 — MPUIKUTAIOIIIETO
U OaKTEPHUIUIHOTO JAeicTBUS (2—5%-HbIE PaCTBOPHI).

@deHoJT SABISETCS HEPBHBIM SIJIOM M BBI3BIBACT MMapajind HEHUpo-
MYCKYJIIDHOTO ammapara. B pe3ynbTaTe OTpaBiieHUs PbIO ¢eHoIaMu
MIPOUCXOJUT OJTHOCTOPOHHEE COKPAIIEHWE MBIIII U TE€JIO0 MOXKET OBITh
JyTO00Opa3HO M30THYTO, OKpacka Tejla 4acTo ObIBAaeT CBETJIAs, HO MPH
3TOM TOJIOBa M CIIMHKA TeMHbIe. KpoMe Toro, mpy moBBIIEHHBIX KOH-
HEHTpaIUsIX sija OTMEUYaeTCsl OOMJIbHOE OCJIM3HEHUE MOKPOBOB, HAPY-
IIEHUE PECIUPATOPHOTO AMUTENHS U KpoBOM3IUsaHUs. KpoBb npu 3TOM
rycTtass U MENJICHHO CBEPThIBAETCS. Y MOTHOMIMX phIO B OPIOIIHOMN
MOJIOCTH HA0JII0AETCsI CKOIUICHUE KPOBSHUCTOTO TpaHccyiata. [ledyens,
KOTOpasi B HOpME JIOJDKHA OBITh IUIOTHOM, BUIIIHEBO-KPACHOTO IIBETA,
npu OTpaBieHUM (EHONMaMH TPHOOpPETAET TPSI3HO-CEPOBATHIM IIBET,
IpsiOIyr0 KOHCUCTEHIIMIO, OKpacka MOET ObITb MpaMoOpHOH. Ilapen-
XUMa TIeYeHU runepeMupoBaHa. [louku u cene3eHka Takxke JapsioJibie U
OyeHOM OKpacku. B medeHu, moykax, cepiie OTMEUYaroTCs JUCTPO-
¢uyeckue u3MeHeHus. B cep/iedyHOl MBIIIIE, CElIe3€HKE M IMOYKaX —
CKOIUICHUE TeMaTOWJIMHA — JKEJITOr0 MUrMeHTa. B ey ouHo-Kuiey-
HOM TPAaKTE TAK)KE MMEETCS CIU3b KEITOrO [BETA, CTEHKA KHILKHU MpPO-
3payHasi. MEeHON TIPU OTPABJIICHUH OOHAPYKMBAETCS B KOXKE, MBIIIIIAX,
XKaOpax, JKeIyJ0YHO-KUIIICUHOM TPAKTE, MIEUCHHU, CEJIC3EHKE, TTOUKaX.

Jlabopamopnasn paboma 2

[Tamosnoz2o-aHamomuyeckoe uccnedosaHue poibbi

CTpyKTypHBIE HapyIIECHHUS HAYMHAKOTCS C MOJEKYJSPHBIX H3MeE-
HEHUW KOH(UTYpallMM KJIETOUYHBIX OOpa3OBaHUM, COCTOAIIMUX U3 IO-
JaucaxapuioB, OCJIKOB, JUIOMPOTEUAOB, HYKICONPOTeU10B. [Ipsimbim
CHEJCTBUEM 3TOTrO SIBJISIOTCS HAPYLICHUS CTPYKTYPbl HHUTOIIA3MBL,
MeMOpaH KJIETOK U IPYTUX CYOKJIETOYHBIX JIEMEHTOB.

BemectBa, Hapyiaroime NPpOHULIAEMOCTh KJIETOUYHBIX MEMOpaH U
paboTy HaTpUI-KaIMEBOTO HACOCA, BBI3BIBAIOT, KaK MPABUJIO, HAOyXaHUE
U OOBOJTHEHHE KJICTOYHBIX CTPYKTYp M TKaHEH B 11eroM. OyHKIMOHAIb-
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HO€ M3MEHEHUE MPOHMIIAEMOCTH MEMOpaH MPU TOKCHYECKOM BO3JICHCT-
BUU SIBJISIETCS OJHUM M3 CHMIITOMOB COCTOSIHHSI KJIETKH, HA3bIBAEMOI'O
«napanexposzomy. IlapaHekpo3 CONPOBOXKIAETCS YMEHBLIEHUEM JIHC-
MIEPCHOCTH KOJUIOUJIOB IIUTOILIA3MBI U SIJIPa, YBEIUYCHUEM BSI3KOCTH 11H-
TOILIa3Mbl, KOTOPOMY MOKET IMPEALIECTBOBATh €€ YMEHBIICHHUE, MOBbI-
IIEHWEM KUCIIOTHOCTH BHYTPEHHEW Cpebl KIETKH. JTH U3MEHEHUS CBSI-
3BIBAIOT ¢ 00paTUMOM JieHaTypalren KiieTouHbix 0enkoB. [lomaratot, 4To
B KJIETKAaX Pa3HbIX BUIOB OPraHW3MOB MPOUCXOJIUT MOJIUMEPHU3ALMS O-
HOT'O M TOTO K€ BUJIa MAKPOMOJIEKYJI IIIO0YIIIPHOTO Oelika — aKTHHA.

M3meHeHus, 0OHapyXKUBacMble HA MUKPOCKOITMYECKOM YPOBHE, Ha-
XOJAT OTPAKEHUE B HAIIIHBIX HAPYIICHUSAX CTPYKTYP LEJIbIX TKAHEH U
opraHoB. Tak, IPOAYKTbI XJIOPUPOBAHUS CTOYHBIX BOJl M APYTHUE arcHTHI
(MeTaIbl) BBI3BIBAIOT Y PHIO U MOJUTIOCKOB BBIIETICHUE CIIU3H, OCOOCHHO
B aOpax, MOsIBJICHUE Ha xaOpax HEKPO30B, OTCIOCHUE IUTEIUS, MPU-
BOJIAIINE K acPUKCHM (aHOKCHH) U, B UTOTE — K THOe. OObIYHBIMUA Ha-
PYUIEHUSIMHA Y MOJUTFOCKOB IPY TOKCHUYECKOM BO3ACUCTBUU OKA3bIBAIOTCS
Takxke JedopMalysi paKOBUH, U3MEHEHHE OKPACKU TeJla U APYTUE IaTo-
noruu. Jpyrue Mop@ojaoruyeckre CUMITOMBI OTPABICHUS PbIO — B3AY-
TUE TeJa, €POIICHUE YelTyH, myderiasue (mpu aectsuu docdopa u ero
coeuHeHui). PacnpocTpaneHHOM aHOMalMed y phlO MpyU MHTOKCHUKAITH-
X SBJISIETCS] HCKPUBJICHUE TTO3BOHOYHUKA, YTO MOXKET BBI3bIBATHCS HEM-
POTOKCUYECKOW TETAHUYECKOW KOHTPAKTYPOM CKEJIETHBIX MBIIIL, 4 TaK-
K€ U3MEHEHUEM CTPYKTYPbI KOCTEM, UTO JENIaeT UX 00JIee XPYIKUMHU.

W3meHeHus 11eJ10M TKaHW OKa3bIBAIOTCS WHTErPAIbHBIMHU IO OT-
HOIIICHUIO K U3MEHEHUSM B KJIETKaX U COMPOBOXKIAIOTCS MHTETPab-
HbIMU U3MEHEHUSIMH (DYHKIMH OPraHOB M CHCTEM, POCTA, MIOBEACHUS,
Pa3MHOXKEHHS U BBIKUBAEMOCTH OpraHU3Ma B IIEJI0M.

Takum 00pa3oMm, BHEIIHUA OCMOTpP M MOCJEAYIOIIEE MaTOJIOrO-
aHATOMUYECKOE BCKPBITHE MUMEIOT Ba)KHOE 3HAYEHUE B JIMATHOCTHUKE
OTpAaBJICHUS PbIO PA3TUYHBIMU BEIIECTBAMU.

3adanue: yCTaHOBUTh U3MEHEHHUS B OpPraHU3ME pbIO, XapakTep-
HBIE JIs1 OTpaBiaeHUS (HEHOJIOM.

JIna pabomer HeobdxoO0umo: TpenapoBalbHBIM HaOOp, YallKka
[lerpu — 2 wT., moanoH, peida mociae ocTpou 3aTpaBku (96 yacon)
dbeHooM B KOHIEHTpanuu 4 mr/n (Miau KepocuHoOM — 1 Mr/i, ammu-
aKoM — 2 MI/J, COEAMHEHUSMH W3 TPYIIbl MECTUIUI0B, OCOOECHHO
dbochopoprannueckux (POC), Hanpumep kapoodocom — 50 mr/i),
KOHTpPOJIbHAs phIOa.
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Memoduka uccnedosaHusA

BHemHnM OCMOTp W MOCHEAYIOUIEE IATOJIOr0-aHATOMUYECKOE
BCKPBITUE MPOUZBOAUTCS IO ONPEACIICHHOM cxeme. Pe3ynbrarhbl
OCMOTpPa U BCKPBITUSI BHOCSTCS B IPOTOKOJ.

Cxema namono2o-aHamomuyecko2o oociedo8anus pulovl

» Buewnuti ocmomp pbvibbl. YCTAaHOBUTH BO3PAacT W  BHJI,
YIUTAHHOCTH U BpeMs rudenu. OOpaTuTh BHUMAHUE HA HAIMYKUE WIH
OTCYTCTBHE TPYHHOTO OKOYEHEHHUsI, U30THYTOCTh TEJa, IMOJOKEHUE
AKaOEPHBIX KPBIIIEK U Ka0p: OTKPBITHI UM MPHXKATHI K TYJTOBUIILY.

» Qbcnedosanue KONCHbIX NOKpo60s. OTMETUTh OJICCTSIINE OHH
WIA TYCKJIbIC, IIBET, COCTOSIHUE MUTMEHTHBIX KJIETOK — XpoMaTo(opos,
OTCYTCTBHUE UM HAJIMUUE CITU3H, €€ KOJIMYEeCTBO, KAYECTBO, I[BET.

» Obcredosanue cOCMoAHUs HYeuyUnvlx nokposos. OTMETUTh
HaJlW4We€ WIM OTCYTCTBHE €pOIIEHUS YEIlyW, TUAPEMUU Tea,
COCTOSTHUE OpIOIIKa PBIOBI, KAOEPHBIX KPBIIMIEK, POTOBOM MOJIOCTH,
aHanbHOro otBepcTus. OOpaTUTh BHUMAHUE HA IUIABHUKK U HX
COCTOSIHUE, LIEJIOCTHOCTB JIy4€EH.

» Ocmomp ocabp. OTMETUTH UX IBET, HAIMYWE CIIM3H, €€ KOJIH-
YECTBO, COCTOSIHUE >KAOEPHBIX JICTIECTKOB, WX CJIUIIAHUE WJIM Cpac-
TaHWE, PACUIMPEHHE WIM HWCTOHUYCHUE, HAIMYME HaJeTa MEXITY
JeNeCTKaMH, HaJu4ue OcCajka WIM WHOPOJHBIX MPEIMETOB, KPOBO-
M3USHAE U T. 1. OCOOEHHO BHUMATEIBHO CJIEAYET OCMOTPETH
KOHUHMKH >Ka0EpHBIX JIEMIECTKOB, XPSAIIEBBIE JIydd KOTOPBIX MOTYT
OTOJISITbCSL BCJIEACTBHE pa3pylleHUs MAITkux TkaHed. MHorma 3To
MOXHO YCTAaHOBUTHb TOJILKO MOJ MHUKpPOCKONoM. [loaTomy xaOpsl
CIeAyeT BCErJa MOoJABEpraTb MUKPOCKOIIHUH.

» Hapyocnotit ocmomp 2naz. Y CTaHOBUTH pa3Mep, HATMYNE CITU3U
WIM THOS, HAJIM4KE 3K30(TaIbMUM. 3aTE€M TJ1a3HOE SI0JIOKO W3BIICYD U3
OpOUTHI ¥ OCMOTPETh, OOpalllasi BHUMAHWE HAa HAJMYKME TMOKPACHEHUH,
KPOBOMBJIUSIHUIA, TOMYTHEHUS XPYCTAINKA, ONPEICTUTh COCTOSIHUE POTo-
BUIIbI, HAIMYKE KEPaTUTA, UX TIOCMEPTHOTO MOMYTHEHUS.

» Bckpvimue pviowl. Pazpe3arb OpIOIIHYIO CTEHKY M UCCIICA0BAThH
COCTOSTHUE CKEJICTHOM MYCKYJaTypbl, oOpaillas BHUMaHUE Ha €€ IIBET,
KOHCHUCTEHIINIO, HATMYUE KPOBOUBIUSHUM, TUTIEPEMUH, CTENIEHU MPUKpE-
TUICHUS K KOCTSIM.

OcMOTpeTh OPIONIHYIO MOJIOCTh U OTMETUTh HAJIMYUE B HEU BbI-
nmota (KOJIMYECTBO, LIBET, 3alaxX, KOHCUCTEeHIIUI0). OOpaTUTh BHUMA-
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HUE Ha Tomorpaduyueckoe pacroyio)KEHUE OPraHOB, COCTOSIHUE BHYT-
PEHHETO )upa (KOJIMYECTBO, IIBET), HA U3BMEHEHUS OPIOIIUHBI U CEPO3-
HBIX TTOKPOBOB, HA COCTOSIHME KPOBU (KHUJIKasi WA CBEPHYBILASICS).

Opradsl u3BJI€Yb U3 OPIOUMIHON MOJOCTH M OTACIUTH JAPYT OT
npyra. Onpenenutb UX COCTOSIHHE MO CIEAYIOIIUM MpPU3HAKAM: pas-
Mep, XapakTep KpaeB, IBET, KOHCUCTCHIWS, HATMYUE KPOBOUBIHUSIHUM
WM OYaroB HEKPO3a; Ha pa3pe3e opraHa OMPEAECIUTh CTEIEHb €ro
KPOBEHAIOJHEHUS, XapaKTep PUCYHKA.

Kenylok ¥ KUIIEYHUK MOCJIE€ HAPYKHOTO OCMOTPA BCKPBITH U
Y4ECTh CTENECHb HANIOJHEHNS KOPMOBBIMU MacCaMu U HaJlMuue CTye-
HUCTBIX MacC.

OcMOTpeTh CAM3UCTYI0 000JI04KY, oOpailias BHUMaHUE Ha €€ I[BET,
KOHCHCTEHIIUIO, TONIIUHY, HAUTMYUE TUTIEPEMUH U KPOBOUBIHSHUM.

Jlist o0ciietoBaHUsI COCTOSIHMSI TOJIOBHOTO Mo3ra cjienaTb TpHU
paspesa 4epermHor KOPOOKH, OJIMH M3 HUX — IOMEPEUYHBIA 10 3aHEMY
Kparo 3aThUIOYHOM KOCTH W JiBa MPOJOJBHBIX — MO HANpPaBJICHUIO K
HOCOBBIM OTBEepCTHAM. OCHOBHOE BHUMAHKE MPU 00CIETOBAHUU TOJIOB-
HOT'O MO3ra 0OpaTUTh HAa COCTOSTHUE KUPA, KPOBEHAIMIOJIHEHHUE COCY/IOB,
1[BET, KOHCUCTEHIIMIO MO3Ta, OTMETUTh HAJIMYUE 3aCTOSI KPOBH.

[IpousBecTy OCMOTP U BCKPBITHE PHIOBI, 3aTPaBICHHON (PEHOTIOM
WIW APYTHMH BELIECTBAMH, CONOCTABUTH C PE3YJbTATAMH BCKPBITHS
3JI0POBOM PHIOBI.

CocTaBuTh OPOTOKOJI BCKPbITUSI. ClIeNaTh BHIBOIBI.

Jlabopamopmnan paboma 3

OpzaHonenmuyecKoe uccnedosaHue poibbl

3adanue: yCTaHOBUTb, B KaKMX OpraHax M TKaHSAX PbIObI
JIOKAJIU3YIOTCS 3alaxu, XapakTepHble 1 GeHoa.

Jlna pabomer HeobXO0UMO: TPETIAPOBATBLHBIN HAOOpP, HIUPOKO-
ropisible KojObl eMKocTbio 50—100 mui— 15 mT., yacoBble CTEKJIa WU
CTEKJIA-KPBIIIKH JIIs KOJIO, MUMETKH XuMudeckue Ha 10 mi — 2 mit., ppida
nocjie octpor 3arpaBku (964acoB) (PpeHOIOM B KOHIIEHTpAIMU 4 MI/N
(w1 KepocHHOM — 1 MI/JI, aMMHMakoM — 2 MI/J, COCIWHEHUSIMH U3
rpynnbl ecTuiaoB (pochopoprannyeckux (POC), Hanpumep KapOo-
dbocom— 50 wr/m), KOHTpodbHas pblOa, IUMTKA DJICKTPUUECKas
nabopaTtopHasi, Ta3UK MOYKOOOpa3HbIi — | MIT., AMCTUIUTUPOBAHHAS BOJIA.
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Memoduka uccnedosaHusA

OpraHoJenTuyeckoe MCCIEIOBAHUE PHIOBI MPOBOIUTCS MPOOOH
Bapku. B KoJIOBI MOMECTUTHh KYCOUKH Pa3JIMYHBIX YacTeHl TYIIKU
pPHIOBI U 3aJIUTh JUCTWIIMPOBAHHOM Bojiou (mpumepHo 10—15 mu).
Kon6s1 3akpbITh 4aCOBBIMH CTEKJIAMH, COJICPKUMOE HArpeTh /10 KUIIe-
Hus. [locne 3akumanusi, CHATh KOOy C IUIUTKH, MPUIMIOJHSATH YACOBOE
CTEKJIO M ONPEICTUTh MHTCHCUBHOCTH 3araxa, ero XapakTtep.

CrnenyeT y4yuThIBaTh, YTO 3aMaxy Pa3IMYHbBIX BEIIECTB MOTYT U3-
OMpaTeNIbHO JIOKAJIU30BATHCS B OMPEACICHHBIX YacTSIX TYLIKHU. Y CTa-
HOBJICHO, YTO 3amaxy OOJbllIe KOHIEHTPUPYIOTCA B TKAHSX, OOraThIX
KUPOM (HEpBHAs, )KUPOBAasi), B OPIOIIHON MOJIOCTH M Ha OOKax PhIOHI,
B TO BpeMs KakK B XBOCTOBOW YaCTH 3allaXOB 3HAYUTEILHO MEHBIIIE.

OnpIThl TPOBOJAWUTH HAa KOHTPOJBHOH (370pOBOi) priOE U phIOE,
3aTpaBlICHHOW (peHoioM B KOHIeHTparuu 4 mr/m (octpasi 3aTpaBka
(96 ygacon)).

JIJIs  OpraHONENTUYECKOTO HCCICIOBAHUS B3SITh CIICIYIOIINE
YaCTH PHIOBI: KOXKY, MO3T, MBIIIIIBI, KaOPBI, KHUP.

OdopmuTs nipoToko onbita. Crenatbh BEIBOBI.

TEMA 3. AMATHOCTHUKA OTPABJIEHHUA PbIb
U APYTUXTUAPOBHUOHTOB

Konmponwsnusie sonpocwt

1. Opranuzanus uccnenoanus [1/IK B 1a00paTopHbIX yCIOBHSIX.
Onpenenenue nertanbHbIX KoHIEeHTpauun CLo mmmCLs,. Onpene-
JICHUE MEJIMAaHHOTO BpeMEHU BblKUBaHUA LT oo umm LT5y.

2. OneHkKa OCTpPOro JETAIBHOI0, XPOHUYECKOrO JIETAIBLHOIO H
cyOJieTaIbHOTO JIeUCTBUS 5/10B. OpraHu3aiusi MoJI0CTPhIX U XPOHHU-
YECKUX OIBITOB.

3. IloporoBbie KOHIIEHTpAIMU BEIIECTB. 3aBUCHUMOCTh TOKCH-
YECKOI'0 JICMCTBUS OT BPEMEHU JICHUCTBUA s171a. XapaKTEP 3aBUCUMOCTH
«KOHLICHTPaLU-BPEMSD.

4. 3aBUCUMOCTb TOKCHYECKOTO A(hPeKTa OT KOHLIEHTPAIMH s1a.

5. buoxumuueckue, duoduznueckre U (GU3NOIOTHUECKUE METO-
JUKHU B IUArHOCTUKE OTPABJICHUS THAPOOMOHTOB.

6. Kymynsaunonssiii 3h@exr.

7.KomMOMHUpOBaHHOE ACHCTBUE SA10B. AJITUTUBHBIN YPEKT.
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8. Anmantanusi pei0 kK sgaM. OOpaTUMOCTh HWHTOKCHUKAIUM M
(hakTOpHI €€ oNpeAcIsSIoIIreE.

9.CuMIITOMBI OTPaBJICHUS PBIO U IPYTHX THIPOONOHTOB.

10. CUMOTOMOKOMIUJIEKC OTpaBJi€HUSA PBHIO sA1aMH JIOKAJTbHOIO
JTEeUCTBUS (XJIOp, KHUCJOTHI, IIEIOYM, COJIM TSKEJIbIX METAJIOB).
MexaHu3M U NOCISACTBUS ACUCTBUS S10B.

11. CUMOTOMOKOMIUIEKC OTPABJICHUS PHIO A/1aMH PE30POTUBHOIO
nerctBus ((heHoJbl, KCUJIOJdbl, XHHOHBI, HehTh, POC, xjaopopra-
HUYECKHUE TMECTULMALI). MeXaHu3Mbl AEUCTBUS SJIOB U IOCIEACTBUS
OTpaBJICHUSI.

OcHoBHbIMU (pakTOpamMu, GOPMUPYIOITUMU CUMHHLOMOKOMNIIEKC
TOKCUYECKOTO TTOPAXKEHUS TEM WJIM UHBIM SIJIOM, SIBJITFOTCS PEKUM €T
MOCTYIUJIEHUSI B KJIETKM M TKaHW OpraHuM3Ma U COCTOSIHUE JIPYTHX,
MOMHUMO KOHIIEHTpAIIMKU BEIIECTBA, TAPAMETPOB OKPYIKAIOIIEH CPEBI.
B cBs3u ¢ 3TUM TOuHEE ObLIO OBl BBIJICIATH HE TPYIIbl TOKCUKAHTOB
0 TUIy UX JNEUCTBUA, & 6UObI OOMUHUPYIOWUX NPOYECCO8 U CUMN-
Momo8 TIpY JEUCTBUUA TOKCUYHOTO ar€HTa B 3KOJOTHYECKUA PEATbHOM
pPEKUME BO3JICUCTBUS.

JleTanbHas XapaKTEPUCTUKA CUMIITOMOB OTPaBJIECHHUS PbIO, N3yUe-
HUE TIOBEJICHUA PBIO B pacTBOpPaAX, COJAEPKAIIMNX T€ WJIM WHbIE KOMIIO-
HEHTBI CTOYHBIX BOJI B CYOJIETAIBHBIX M TOKCHYECKHX KOHIIEHTpa-
USIX, BaXKHBI U1 CO3/IaHUSI KJIIMHUYECKOW KapTUHBI OTpaBieHus. Ha
OCHOBaHHMM €€ MOHO ONPENEIUTh TPYIILY WIH MPUPOAY 514, YTO, B
CBOIO OYE€peab MO3BOJISECT YCTAHOBUTH IPUUUHY r'HO€u phIO B €CTECT-
BeHHOM Bojoeme. [loatomy, ciaeayeT BCECTOPOHHE M3y4YaTh CUMIITO-
MBI OTPaBJICHHS.

VYCIOBHO pa3iuyarT Skl C JIOKUIBHBIM M Pe30pOTHUBHBIM
JIENCTBUEM.

K aoam nokanvnozo oeiicmeus Oomuocam:.

® HEOPraHWYECKHE BEUIECTBA: XJIOpP, MEPEKUCh BOAOPOAA, Map-
TaHIIOBOKHUCIIBIA KaJdui, 030H, KUCJIOThl U IIEJIOYH, COJM TSIKEIbIX
METaJIOB (MapraHel], HUKeJlb, XpPOM, MBIIIbSK, KaJIMUNA, CBUHELI, Ke-
J€30, PTYyTh, M€Jlb, CEPEOPO), OOpHAST KUCIIOTA;

® OpraHuyeckue BelecTBa: (opMaabIeruja, OPraHuYeCcKUe KHC-
JOTBI, KPACKH, TyOUJIbHBIE BEUIECTBA U IETEPIEHTHI.
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IIpu nponrkHOBeHMH (Pe30pOUMH) B OPraHU3M S/bl JICUCTBYIOT B
3aBHUCHUMOCTH OT WX MPUPOJBI JTMOO HA HEPBHYIO CHUCTEMY — HEPBHO-
napanumuydeckue sabl  (OOJBIIMHCTBO OPTaHMYECKUX COCAMHEHUM:
(eHOJIbI, KCUJIOJbI, XMHOHBI, HUTPOCOEAUHEHUS, AllUKIIMYECKUE U TeTe-
POLIMKJIMYECKUAE COSAVUHEHMUSI, ATTKAJIOU]IbI, HEPTh, HEPTEHPOTYKTHI, CMO-
Jbl U CMOJISIHBIE KUCJIOTHI, TaHUH, AyOWIbHBIC BEIIECTBA, XJIOPOpPTaHH-
yeckue (XOC) u pochopoprannyeckue (POC) coeaquHeHus u ap.), 100
HA CHUCTEMY KpOBH, Hampumep eemoaumuku (aMMHUAK, COJIM aMMOHMUS,
ceuHen, ceneH u Ap.). ®OC, dropuapl, IMaHWABI, a3WUJ HATPHS,
HEKOTOphIE JETEPreHThl W JPYrue BEIIeCTBa JICHCTBYIOT Ha pa3HbIC
(epMEHTHBIE CUCTEMBI Y HA3bIBAKOTCS OH3UMAMUYECKUMU IOAMU.

JleneHue si10B Ha Sl JJOKAJTBLHOTO U sIABI PE30POTUBHOTO JICUCT-
BUSI YUCTO yCJOBHOE. Tak, JOKaabHO (MECTHO) JACHCTBYROUIUNA (op-
MaJIbJIETUJI OJHOBPEMEHHO OKAa3bIBACT W HEPBHO-MAPATUTHYECKOE
NENUCTBUE, U TAKUX TIPUMEPOB HEMAJIO.

Jlabopamopnasn paboma 4

CuMMMOMOKOMIIAIEeKC Npu ompasneHuU poib
A0amMu 10KaAsbHO20 Oelicmeus

SInpl JIOKaIBHOTO JEHCTBHS pa3pyLUarOT PECIIUPATOPHBIN SIUTEIUN
#alp, BIUIOTb [JO IIOJHOTO OTHEJIEHUS €ro OT HUTEH Ka0EpHBIX
IUTACTUHOK, HMHOTAA BBI3BIBAIOT KpOBOTEUeHHE W3 ka0p. [lopaxkaercs
KOXKa. XapaKTepHO OOMIIbHOE CIM3EBBIICIICHUE Ha Ka0pax U KOXXKHOM
MIOKPOBE, HEPEAKO TMopaxkaercss porosulla ria3. HaOmomaercs yayibe.
Priba MokeT THOHYTH C IIMPOKO PACKPBITBIM PTOM M >kaOpamu.
OOpaTUMOCTh OTPABJIEHUS PHIO SaMU JIOKAJIBHOTO JCHCTBHS HEBEIIMKA.

3a0anue: ONBITHBIM TyTEM BBIIBUTH W ONKHCATh CUMITOMBI
OTpaBJICHUS PbIO, XapaKTEPHBIC JIJIS SIO0B JTOKAIBHOTO ACHCTBHUS.

JIna pabomvl HeoOXO00uMO: CTEKIISIHHBIE €MKOCTH Ha 3—5 J1—
3 wr., 10%-ub1ii pactBop KOH, 3%-nb1i1 pactBop KMnO,, MepHbIi
nwmmHAp Ha 200 M, nmunetkn Ha 10 Mi— 2 [IT., WHTAKTHas
(3mopoBast) pbpiba, cavyok JJIsl OTJIOBA PbIO, OTCTOSTHHAS a3pUPOBAHHAS
B T€UECHHE 3-X CYTOK BOJOMPOBOJAHAS MUTHEBAS BOJIA.

Memoduka uccnedosaHusA
B Tpu akBapuyMa HaJlUTh OTCTOSIHHYIO BOJAY M3 pacyeTa He MEHee
21 "a 1 peiOy Becom 50r. B Bomy mepBoro akBapuyma J00aBHUTH
MapraHioBOKUCIbIN kanuil u3 pacuera 30 mr/i, Bo Bropoit — KOH u3
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pacuera 200 MI/JI, OCTOPOXKHO TIe€peMelaTh pacTBOPhL. Tperuit
aKBapUyM — KOHTPOJIbHBIN.

B akBapuymbl mocanuth pbi0. Cpasy mociie MOCajku OTMETUTH
XapakTepHbIE U3MEHEHUSI B TTOBEJCHUU ONBITHBIX PHIO (IBUTaTelIbHAS
aKTUBHOCTD, JIbIXaTelbHasi (PYHKIIMSI), COCTOSSHUE BHEIIHUX MOKPOBOB
(MI3BMEHEHHE OKpacKH, MOSIBIICHUE CJIU3M, KPOBOWBIMUSHHS U T. 1.).
[Tocne rubenu pwrIOBI MPOM3BECTU TIIATEIBHBIM BHEIIHUNA OCMOTD,
ONHUCATh U3MEHEHUSI, XapAKTEPHBIE JISI KAKIOTO TOKCUKaHTa. Comoc-
TaBUTh PE3YJIbTAThI OINBITA C KOHTPOJIEM.

Odopmute mpoTokoa ombiTa. Crenath BBIBOJBI O MEXaHU3MaxX
JNEUCTBUA U CIIEIM(UUHOCTH CUMIITOMOB OTPABJICHUSI UCCIIETyEMbIMU
AJIaMHU.

Jlabopamopnas paboma 5

CuMMMOMOKOMII/IEKC NpU ompasaeHuu poib
a0amu pe3zopbmusHoz20 delicmesus

OCHOBHOE BHUMAaHHE MPU TOKCUYECKUX BO3JACHCTBUSAX HA BOJHBIC
OpraHu3Mbl YEISETCS HapYIICHUSIM JIESITEILHOCTH HEPBHOM, MUIIE-
BApUTEIBLHOM, AbIXaTEIbHON CUCTEM Y KUBOTHBIX, U (POTOCHHTE3A —

Yy PACTEHUN.

HarnsiiHpIM CBUIETEIILCTBOM HAPYIICHUS JEATEIbHOCTA HEPBHOMN
CUCTEMBI SIBISIETCS OTKIIOHCHUE MOBEICHYECKHX peakuuii. OTKIOHE-
HUSI B TIOBEJICHUM >KUBOTHBIX MPOSIBISIOTCS B U3MEHECHUSIX obOujell
ogueamenvrou akmusHocmu (yCKOPEHUE WU 3aMEIJICHUE JIBUXKE-
HUS), Xapakmepa nepemewjerus (HapyIICHUS KOOPAWHAIIUHM, OCOOCH-
HOCTH 3aHUMAEMBIX I03), nuujesvix (B TOM YHUCIE — AKTUBHOCTH
buUIbTpaIun),000POHUMENbHBIX peaKyuli (B TOM YHCIE CTPOUTENb-
CTBO KWJIUIIA), HEPECHOB8020 NOBEOEHUsl, OMHOWEHUSL K eCMeCmEeH-
HbIM hakmopam okpydcarowel cpedvl. B ycnoBusx J1abOpaTopHOTO
UCCJICIOBAaHUS OTMEYACTCS HapylIeHUE YCIOBHOPE(ICKTOPHOU mesi-
TEeJbHOCTH. XapaKTEepHOW peakiuend pbhl0 Ha pas3apakeHue xaop
SIBJISICTCSl TaK HA3BIBAGMbBIM «KallleJb PbIO», IMIMPOKO HCIIOIb3YEMbIi
KaK TECT-TIOKa3aTelb B OMOTECTUPOBAHUH.

HecMmoTpss Ha pa3nuuusi B TEUYEHUE OTPABICHUS PbIO sA1aMu
HEPBHO-MMAPATUTUIECKOTO JEUCTBUS, KaK MPaBUIO, MOXHO HaOJI0-
JaTh ONPEAEIEHHbBIE CTauU, KOTOPBIE CIEIYIOT OJHA 3a APYrou (Ha
npuMepe GEeHOTBLHOTO OTPABJICHUS ).
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Cmaduu ¢eHobHO20 ompassaeHusa pblb

1-s1 ctagus — Havano OecrnokoiicTBa. [Ipu mocanke peIOBI B YHC-
TYI0 BOJy OHA BeACT ce0s HECITOKOMHO, MEUETCs U3 CTOPOHBI B CTOPO-
Hy, ydaIaeTcs IbIXaTeIbHBIH PUTM H T. A., OJHAKO, YK€ depe3 2—
3 MuHYTHI ycmokauBaeTcs. IIpum mocaake pbIObI B TOKCHYECKHI
PacTBOP ATH SIBJICHHUS MOT'YT 3aTSHYThCA.

2-51 cTaamMsi — TICPBBIE IIPU3HAKM PACCTPOMCTBA YyBCTBUTEIIb-
HoCcTH. JJIg Hee XapaKTepHO MOAHSATHE JydeH IIaBHUKOB, CYIOPOXK-
HOE, HO OO0JIbIIel YacThI0 TIOBEPXHOCTHOE JbIxaHue. Hepenko Hadto0-
TaeTCs HEMOJIHOE 3aKPBhITHE PTa U JIETKOE IPOKaHHUE YEITFOCTEH.

3-11 cTagus — CTaaus TOBBIIICHHUS WM TOHWXEHHS pa3apaxku-
MocTU. [Ipu MOBBIMICHUN Pa3APAKUMOCTH XapPaKTEPHO CTPEMUTEIIb-
HOoe ImiaBaHue. Jlake cmaOble BHEIIHHE BO3ACHCTBHUS BBI3BIBAIOT
OYpHYIO peaknuio pbi0. AHaOrHYHAs peakius peli0 HaOIOdaeTCS U
Ha CBETOBOE pazpaxkeHune. Hao0opoT, mpu MOHWKEHUN YyBCTBUTEIIb-
HOCTH PBHIOBI MOYTH HE PEarupyrT Ha pa3apaxkeHne, Oe3pas3ImdaHO
OTHOCSITCS K CBETY, K IPUKOCHOBEHHUIO, MHEPTHO JBUTAIOTCS BMECTE C
BOJIOW MIPH €€ MEPETUBAHUH.

4-11 cTaamsi — TIEPBOE PacCTPOMCTBO paBHOBecusa. HaOmromaercs
ONPOKHUJIBIBAaHNE PHI0O HAa OOK WM COHHY. Pa3nuyaior criemyromiye
BUJIbI nOMeEPU PABHOBECUSL:

® MPHW HAJIWYUK Pa3APaKCHUS CHUIBHO HAIPATAIOTCS IIJIAaBHUKH,
YTO BBI3BIBAET MTOTEPIO CIIOCOOHOCTH K IBHKCHHIO;

® IIpU MMOHMKCHUH YyBCTBUTEIIPHOCTH HACTYMHAaeT CHIBHOE H3ME-
HEHHE TOHYCa MBIIII M Tapajnd IJIJAaBHUKOB, YTO BHI3BIBACT OIPOKH-
JIBIBAHNE Ha OOK — «OOKOBOE MOJI0KEHHE)

e [apalWd JAEATEABHOCTH IIIABaTCIBHOIO Iy3BIpSA  IPH
COXpaHCHUH JICITCIHbHOCTH INIABHUKOB;

® TIOJTHOE PACCTPOMCTBO «CO3HAHUS», HET PEaKIIMd HU CO CTOPO-
HBI IJ1a3, HX CO CTOPOHBI TIJIABHUKOB.

5-1 cTagusi — TMOJHAs TOTEPS PABHOBECHS, IIOJHAS aTaKCHSL.
Ha stoii ctaguu ppiba BHE3aTHO OMPOKHUIBIBACTCS Ha OOK WUTH CITHHY.
OTO COCTOSIHME, B 3aBUCUMOCTH OT MPHUPOJbI £71a, MOXET OBITh
BBI3BAHO PA3IMIHBIMU IPUYUHAMU.

TmaTtensHOE HAOMIOACHNUE 3a MMOTEPE PHIOOIT PaBHOBECHS OUYCHB
BOXHO M MOJXKET JaTh Marepuall I 3aKIIOYCHHS O JCHCTBHM s/a.
[Ipu aTOM cremyeT oOpalaTh BHUMAaHHUE Ha CIICTYIOIINE MOMCHTHI:
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® JIBILINUT JIU PbI0a;

® NOABWKHA JIM OHA (JIpo’KaHWE, CTPEMUTEIbHOE IJIaBaHUE, Bs-
JIbI€ WM 3aTPYHUTENbHBIE ABUKCHUS WU MMapaJIny);

® «CO3HaeT» JIM pbl0a CBOE MOJIOKEHUE (IBUKEHHE TJ1a3, KOMIICH-
CaTOPHBIEC ABUKCHUS TIJIABHUKOB);

® HAOJIOAAIOTCS JI CYJIOPOTH YEIIOCTEH, XBOCTA UIIY MJIABHUKOB,
KaKOBa UX YaCTOTA, YBEJIUUUBACTCS JIM OHA WM YMEHBIIAETCS.

6-1 cragusa — aronus. [lonHas moTeps paBHOBECHUS MEPEXOIUT
MOCTEIIEHHO B KOHEUHYIO CTaJut0. MHOTHWE /bl BBI3BIBAIOT CMEPTH
NyTEM YAYUIbSl, HEPBHO-MAPAIUTHUYECKHUE S/l BBI3BIBAIOT Mapainy
JBIXaTEIBHOTO 1IeHTpa. PhIObI, morudiive oT napainuya, UMEIOT TYCK-
JYI0 OKPACKY, TYJIOBHUIIE MTOCIE CMEPTH YaCTO U30THYTO.

TpynmHOe OKOYEHEHME TMPEACTaBIsIeT COOOM TOJHOE OTBEpICHHE
Tea U BCEX TUIABHUKOB. MHOT]a OHO MOKET HACTYIUTh, KOTJIa JIbIXaHUE
elle MPOoJ0JDKAETCA. Y TaKuxX phIO jkaOepHbIE KPBIIIKUA U IJIABHUKU MO-
T'YT JBUTAThCS HECKOJBKO YacOB IMOCJIEC TOTO, KaK OKOYEHEET XBOCT. XPo-
MaTo(opsl BO BpEMSI TPYITHOI'O OKOYCHEHMSI MCUE3aIOT, TTOTOM IOSIBIISI-
I0TCS BHOBb.

3adanue: yCTaHOBUTH CUMIITOMBI OTPABJICHUS PBIO, XapaKTEpHbIE
JUISL 1]10B pe30pOTUBHOTO JACHCTBUSI.

Jna pabomvr nHeo6x00umo: CTEKISTHHbIE €MKOCTH Ha 3—5 1 —
3 wr., 1%-usb1it pactBop @POC, 1%-Hb1# pacTBOp (peHOJIA, MUIETKHU HA
I Mi1— 2 mt., Ha 5 M — 2 wT., MepHbId nuauaAp HA 100 Mu1 — 1 1T,
rpylia pe3uHoOBasi, Ca4uoK JJis peIObI, 310pOBasi pbIoa.

MemoodukKa uccnedosaHus

B Tpu akBapryMa HaJIUTh OTCTOSIHHYIO BOIY W3 pacdera HE MEHeEe
2 1 Ha 1 priOy Becom 50 r. B Bogy nepBoro akBapuyma a06aBute @OC
(Metmnaueropoc mam KapOOPOC — AT MECTULUIBI IIUPOKO MpUME-
HSIOTCSI B KAueCTBE KOHTAKTHBIX HMHCEKTHIIMIOB U aKapUIUIOB) U3
pacuera 250 mr/mn., Bo BTopoi — peHon uz pacuera 50 Mr/i1, OCTOPOKHO
nepeMeniath pacTBOpbl. TpeTwil akBapuym — KOHTPOJIBHBIN (dncTas
Boza).Ilocie pacTBOpeHusi mpenaparoB MOCAOUTh PbIOYy W OTMETUTH
BpeMsi mocajiku. TIiaTebHO 3apOTOKOJIMPOBATEH TIOBEJCHUE PBIO, BpEMs
HACTYIUICHUS U TIPOAOKATEIBHOCTD BCEX CTa/IMN OTPaBIICHHUSI.

Odopmute npotokon. Caenars BEIBOABL.
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Jlabopamopnan paboma 6

Cumnmomesl ompasneHua oagHul necmuyuoamu

[lecTuMABl IIUPOKO MPUMEHSIOTCS B PA3IUYHBIX OTPaCiaX
HapOAHOTO X03siiicTBa. OrpomMHbIe MacIITaObl MPUMEHEHUS MECTULIM-
JIOB TIPUBOJIAT K 3arpsi3HEHUI0 UMHU OHoc(ephbl U, B YACTHOCTHU, BOJI-
HbIX 3KocucTteM. CI0XKHOCTh 3alllUThl BOJOEMOB OT 3arpsi3HEHUS
MECTUIMIAMH 3aKJII0YaeTCs B TOM, YTO OHHM MOTYT IOCTyNaTh B HUX
CaMbIMU Pa3IUYHBIMH MyTAMH. HexkoTopble MECTUIIUIBI HAMEPEHHO
BHOCAT B BOJIOEMBI TIPU OOpb0OE C JIMUYMHOYHBIMHU CTaIUSIMH KPOBO-
COCYIIIUX JBYKPBUIBIX, C HUTYATBIMH U CHHE — 3EJICHBIMH BOJOPOC-
JSIMH, JIJI1 YHUYTOKEHUSI HEXKEJIATEIbHOTO BUAA PbIO U MOJIIIOCKOB,
pu 60pHOE C COpPHSIKaMH Ha MOJISIX OPOIICHUS.

[lecTunuabpl MOMaaarOT B BOJOEM TakKe B pe3yJsibTaTe cOpoca
OTXOJOB C MPEANPUATHHI, TPOU3BOIAIINX ITU XUMUIECKHE COCIMHE-
HUs. OcoO0eHHO OOJBIITYI0 OMACHOCTh MPEACTABISIET HEPETYIUPYEMOE
MoMNaJlaHue TMEeCTUIMIOB B BOJOEMBI B pe3yjbTaTe CTOKa ¢ 00pado-
TQHHBIX TEPPUTOPUM C TAIBIMU WIH JOXKJICBBIMH BOJIAMH, a TaKKe
BO3JIYIIHBIMU TEUEHUSMH, aTMOC(EpPHBIMU OCaJKaMU U MUTPUPY-
IOIIUMHM )KUBOTHBIMH.

JlaGopaTopHbie 3KCHEPUMEHTHI, HAINPABIICHHBIE HA BBISIBICHUE
OCTPOM U XPOHUYECKOW TOKCHYHOCTH MECTUIMAOB ISl TUAPOOUOH-
TOB, JAIOT MPEJACTABICHUE O BO3MOXKHOW OMACHOCTH MECTUILIMAOB JJIS
€CTECTBEHHBIX BOJIHBIX DKOCHUCTEM.

Kak B OCTpBIX, TaK U B XPOHUYECKHX OIIITaX OCHOBHBIM IIOKa-
3aTejeM TOKCUYHOCTH SIBJISIETCS 2UDenb Op2aHu3moe, a TakKe WHOTIA U
noseoeHue HcueOmMHBIX (JIBUraTelibHasi aKTHUBHOCTb, aKTHUBHOCTb
IbIXaHMSI, PEAKIMs Ha KOPM U JpyTue BHEIIHHWE pasapaxurenu). Tak,
HarmpuMep, HU3IIME PakooOpasHble NpU BO3AECUCTBUU (PochopopraHu-
YECKUX MECTUIMIOB CYJOPOXKHO TMOACPTUBAIOT aHTEHHAMM, BpaIllatoTCs
BOKPYI' CBOEM OCH, MU3MEHSIOT TPACKTOPUIO ABWKEHUS. Kpome Ttoro,
dbochopopraHmueckre COSIUHEHHUS, OTHOCSIIMECS K sJilaM HEPBHO —
MapaIuTUYECKOTO JCUCTBHUS, BBI3BIBAIOT y THAPOOHMOHTOB OHOTHITHBIC
CUMITOMBI OTpAaBJICHUA: BO30Y>KICHHE, PACCTPOMCTBO KOOPAMHALIMU
JBUKEHUS, YTHETEHHE OOIIETO COCTOSIHUS 1, HAKOHEII, TTapajIny.

3adanue: BHISIBUTH CUMIITOMOKOMIUIEKCH M MX CHEHU(PUYHOCTH
npu octpom otpaBieHuu gapuuit GOC (MetwianeToPocoM HUIU
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kapoodocom) u PeHosoM. OOBACHUTH XapakTep IOBEIACHUYECKUX
peakuui 1agHUM, yYUThIBas MEXaHU3M JICCTBUS BEIIECTB.

Jlna pabomel Heobxooumo: xynbrypa nadguuit (Daphniamagna),
3 mepHbIX cTakaHa Ha 200 MJI, OTCTOSIHHAs BOJIa, MAaTOYHBIE PACTBOPHI
XUMHUYECKUX BEIIECTB — TOKCUKAHTOB: 1%-Hble pacTBOpbl (heHoJIa U
dOC (xapbodoc unu ap.), TUMETKH XUMUYECKUE HAa 5 MJI, MEPHBIH
uuauHAp Ha 50 My, CTEeKJIsSHHAs TpyOKa WM MEJIbHUYHBIN ra3 s
oryioBa nadHuii, yamka Iletpu unm xuMudeckue ctakaHbl Ha S0 M
JUTSl IPOMBIBKY TPYOKH MJIM CETOUKH JJISI OTJIOBA PAYKOB.

Memoduka uccnedosaHusA

B nanHoii pabote TpeOyercs NMpoBECTH HAOIIOJACHHE 3a COCTOS-
HUEM U MOBeJACHUEM JadHUN TIPU OCTPOM OTPABJICHUU UX PacCTBOpaMU
®OC B koHeHTparuu 250 Mr/1 1 ¢peHona B KOHIEHTpauu 50 Mr/i.

B Tpu crakaHa (0JIMH — KOHTPOJIbHBIN C aKBapUyMHOM BOJIOM, /1Ba
JIPYTUX — CO CBEXKEMPUTOTOBICHHBIMU PabOYUMHU PACTBOpPAMU UCCIIE-
JYEMBIX BEIIIECTB) MOMECTUTh MO 3—5 B3poCibIX ocoOeil madHwUil.
OTMeTuTh BpeMsi Hauaja skcrnepumeHTa. [locTossHHO HaOmomas 3a
noBeieHUEM JadHUIl B OMBITHBIX COCYJaX, OTMETUTh BpeMsl IOsBJIC-
HUSI CUMIITOMOB OCTPOTO OTPAaBJICHUS: YBEIWYEHUE JBUTATEIBHOU
AKTUBHOCTH, HAPYLICHHE TPACKTOPUU U XapaKTepa ABUKEHUS, Orpa-
HUYCHHE JIBUTATEIIbHOW aKTUBHOCTU U TUOEJIb )KUBOTHBIX.

CpaBHuTh mnoBeJeHHE MadHUI B ONBITHBIX pacTBOpax U B
KOHTPOIJIE.

OdopmuTts nipotokos. Cnenatrs BHIBOIBI.
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TEMA 4. TEMATOJIOTUYECKHUE UCC/JIEAOBAHUA
B BOJHOU TOKCUKOJIOTUU

Koumponvnsie eonpocol

1. Posib reMaTOOTUYECKUX UCCIICAOBAHUM B JUArHOCTUKE OTpa-
BJICHUU PHIO.

2. N3MmeHeHne (PU3UKO-XHUMHYECKHX CBOMCTB KPOBHU IO BIIHS-
HHUEM TOKCUYECKUX BEIICCTB.

3. U3menenne GU3NOIOTMYECKUX CBOMCTB SPUTPOIIUTOB MOJ1 BIU-
SHUEM XMMHYECKHX BEIIECTB.

4. Tlatonornueckue (HOPMBI IPUTPOLIUTOB, TMOSBIISIIOIIUECS TIPU
OTPABJICHUSIX.

5. HopmanbHas nerikorutapHas opMyia KpOBH PbIO.

6. M3aMeHeHue JeikouutapHot GopMysbl MpU OTPABJICHUU pas-
JUYHBIMUA XUMUYECKUMU BEIIECTBAMMU.

7. I3meHeHne 0O0Iero KOJIMYecTBa JCHKOIIMTOB MPU Pa3IUUHbBIX
OTPABJICHUSIX.

8. Tokcuueckne BeNIECTBA, BCTYMNAIOIIME B PEAKIHIO C TEMO-
IJI00MHOM. XapaKTEePUCTUKU COSTMHEHUN TeMOTIO0NHA C STaMH.

9. OTpaBieHust BelECTBAMH, B3aUMOJICUCTBYIOIIUMU C (pepMeH-
TaMu KPOBU U TKAHEW.

10. OTpaByieHusI pa3IMYHBIMHA NECTUIUIaMU. MexaHu3M JEHCT-
BUSI TIECTUITUIOB Ha CUCTEMBI KPOBH.

11. 3MeHEeHUs1 CBEPTHIBAIOIIEN CHUCTEMBbI KPOBU IIPU MHTOKCH-
KalusXx.

[Ipu ananusze rtHOenu psid0 B E€CTECTBEHHBIX BOJOEMax
HEO00XO0IMMO UCITOJIB30BaTh BO3MOXKHO 00Jiee MUPOKU HabOp TECTOB,
MO3BOJISIIOIINX BBISIBUTH MPUPOAY TOKCUKAHTA MO (PYHKIIMOHATILHOMY
COCTOSTHUIO OpPTaHU3Ma.

Kak npu npssMOM KOHTaKTe ¢ TOKPOBHBIMU TKaHSIMU, TaK U, OCOOCH-
HO, TIOCTIE pe30pOlMKM BO BHYTPEHHHME CPEIIbl OpraHu3Ma S MOXKET
JICMCTBOBATh Ha JIFOObIC TKAHU (MPOTOIUIA3MATUYECKUE SIJIbI, HAPKOTUKH)
WIN JIMIIb HA HEKOTOphIe M3 HUX. B mocinenHem ciydae pedb UAeT o0
u3oupamenbHoM uau Ia1eKmueHom oeiicmeuu aoa. V30uparenbHOE
JIEHCTBUE Si/]a HA OpraH WK CUCTEMY OPraHOB OMPEENSIET XapaKTEPHBIE
YEPThI KIIMHUYECKOW KaPTUHBI [IPU TOW WM MHOM MHTOKCUKALUH.
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K Hanbonee yacTto BCTpeHarOUMMCS MPOSIBICHUSIM TOKCUYECKOTO
MOPaXEHUSI CUCTEMbl KPOBH OTHOCSTCS HapyIICHUE CTPYKTYpbl U
byHKIMU (POPMEHHBIX 3JIEMEHTOB KPOBH, MPOSBIISIONIEECS B CHHXKE-
HUW YCTOMYUBOCTH IPUTPOLIMTOB K T€MOJIU3Y, KapOOKCU- U METTEeMO-
rII00MHOOpPA30BaHUM, YMEHBIIICHUU (ParoiuTapHON aKTUBHOCTH JICH-
KOILIUTOB, TIOSIBICHUM B KPOBH MATOJIOTUUECKUX (POPM IPUTPOIIUTOB U
T. 1. (FEMAaTOTOKCUYECKOE JICUCTBUE).

N3MeHeHus B AEATEIBHOCTH KPOBETBOPHBIX OPraHOB MPOSIBIISI-
IOTCSl B MPOTPECCUPYIOMICH JECHKONCHNH, TPOMOOIMTONICHUA U aHe-
muu. Hapyiienne remonos3a HaOI0AaeTCs MPU JJIUTEIBHOM OTpa-
BJICHUM OEH30JIOM M €ro romosioramu. llepBUYHOE TOKCHUYECKOE
JNEWCTBUE HA KOCTHBIA MO3I COMPOBOXKIAETCS MOBPEKICHUEM MUTO-
XOHJIpUH U prOOCOM 3PUTPOOIACTOB U BHIOPOCOM B KPOBb HEMOJIHO-
LIEHHBIX 3PUTPOIUTOB (CBUHEL, OEH30JI, CEPOYTJICPO/).

Jlabopamopmuasn paooma 7

OcmomuyecKasa peaucmeHmMHoOCMs 3pumpoyumos

KOK Ka4ecmeeHHbIU noKa3amesb UHMOKCUKayuu

[IpOoKOMKUTENBHOCTD JKU3HU IPUTPOLIUTOB OTHOCUTENIBHO TOCTO-
SHHA M BO3pacT JPUTPOLUTOB KPOBH JKUBOTHBIX B KaXIbId
KOHKPETHBII MOMEHT OTPa)KaeT AMHAMUYECKOE PABHOBECHE CHCTEM
KPOBETBOPEHHSI U KpoBepaspyweHus. OmHON U3 OOIIMX 3alUTHBIX
peakiuii opraHu3Ma Ha JEHCTBHE HEOJIaronpuaTHbBIX (PAKTOPOB
ABJISIETCS. YCWJICHHE >SpUTPONO33a. MoJoable 3pUTPOLUTHI OoJee
PE3UCTEHTHBI K TOBPEKAAIOIIMM areéHTaM, YeM CTaphble.

M3meHeHus: B cUCTEME KPOBU MOTYT MPOUCXOAUTH NMPU UHTOKCH-
KallUK BCIIEJICTBUE U3MEHEHUS OCMOMUYUECKO20 DAaHCa B OPTaHU3ME.

Jlo Tex mop, MoKa paBHOBECHE MEXAY BOJIOM U PACTBOPEHHBIMU
BerecTBaMy (IIIaBHEIM oOpazoM Na') He Hapymaercsl, 00beM ¥ OCMOTH-
YyecKasl KOHILICHTPALWs BHEKJIETOYHOM W BHYTPUKJIETOYHOM JKHUIKOCTU
OCTArOTCsl IOCTOSIHHBIMU. Pacripenienenne Boipl MEXy BHE- U BHYTpU-
KJIETOYHBIM IPOCTPAHCTBAMU 3aBUCHT OT JACUCTBUSI OCMOTUYECKUX CHIL.

e OcmomuuecKkuil 2emou3 POUCXOAUT TPU MOIAJAHUU DPUT-
POLIMTOB B PaCTBOPBI, OCMOTHYECKOE AABJIEHUE KOTOPBIX HUXKE, UEM B
IIa3Me KpOBHU — 2unomouudeckue pacmeopwvi. llpu 3TOM BOIa
HAaYMHAET MOCTYINaTh 4Yepe3 MOJYyNPOHULAEMYI0O MEMOpaHy BHYTPb
sputpouura. Kiietku cHauana HaOyXaroT U 3aT€M pa3pbIBAtOTC.
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Mepoii 0CMOTHYECKOM CTOWKOCTH (PE3UCTEHTHOCTH) SPUTPOITH-
TOB sBjsieTcsl KoHUeHTpalusa NaCl, npu KoTopoil HAaYMHAETCS TEMO-
U3, DTy KOHIEHTPAIMIO MIPUHATO 0003HAaYaTh, KaK TPaHUIy OCMOTHU-
YECKOW pE3UCTEHTHOCTH SPUTPOLIUTOB.

PaznnuaroT MUHUMAIbHYI0 1 MaKCUMaJIbHYIO TPAHUIIBI OCMOTHYE-
CKOU CTOUKOCTH. MunumanvHas epanuya 03Ha4aeT KOHLICHTPALUIO, IIPU
KOTOPOM MOSIBJISAIOTCS TEPBbIE MPU3HAKK reMoiin3a (Iia3Ma HauWHAEeT
OKpalllMBaTbCA B PO30BbIM LBET). MaxkcumanvHas epanuya OCMOTU-
YECKOW CTOMKOCTH — 3TO MEPBasi KOHLUEHTPALXs PaCTBOPa, IPU KOTOPOU
MIPOUCXOIUT TOJIHBIN reMoyin3 (T1a3Ma KPOBH MPHU 3TOM OKPAITUBACTCS
B KPaCHBIU LIBET ¥ CTAHOBUTCS MIPO3PAYHOM — «JIAKOBASI KPOBbY.

VY yenoseka remonu3 B HopMme HauumHaeTcs B 0,4% pactBope, a B
0,34% pacTtBOpE pa3pylIatOTCs BCE SPUTPOLIUTHI.

M3MeHeHHe COOTHOIICHUS MEXITy OO0beMaMH BHEKJIETOUHON U
BHYTPUKJIETOUHOM JKMJIKOCTH HMeEeT OOJbIlloe 3Ha4yeHue. Takue
W3MEHEHUS MOTYT HAOJIIOIaThCs MPH 1IEJIOM PsiJIe MHTOKCUKAIUI: Hapy-
Mep, TIpU MOPaXKEHUSAX cep/la, neyeH! ((heHoIbHasT MHTOKCUKALINS ) WU
noyek (Tokcuyeckas Hepomnatysi, IPUBOASIILAS K OTEKaM TKaHEH, MOBBI-
HICHUIO apTepuanbHOro AabiicHUs). [lomoOHbIE M3MEHEHHsSI O0BEMOB
BOJHBIX IPOCTPAHCTB HAa3bIBAIOT c2unepzuopamavueir (06800HeHuUe,
HabyxaHue KIETOK U TKaHeN )Wn decudpamayueil (00E3BOKUBAHUE).

N3MeHeHrne MPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH OKa3bIBAeTCs
YHUBEPCAIBHBIM CTPYKTYPHO-()YHKIIMOHAIIBHBIM HAPYIICHUEM MOYTH
IIPU BCSIKOM TOKCHYECKOM BO3JEHCTBUH M MOXET MPOHUCXOJUTH 32
CYET MPSIMOTO M OTIOCPEAOBAHHOTO BIUSHUS TOKCUKAHTA.

[lepBUYHBIM HApyILICHHE MPOHUIIAEMOCTH OKa3bIBACTCS IIPHU
JNEWCTBUU HEDJIEKTPOJIUTOB M MECTHOM JEHCTBUM HOHOB TSIKEIBIX
MeTauioB. [IpuynHON 3THX HapyLIEeHU MOXET ObITh KaK Henocpeo-
CMBeHHAs. 0eCMPYKYUs JUNONpomeudos, maxk u Hapyuenue pabomol
Gepmenmnoco komnniexca. Hampumep, MeTasuibl, KOMIOHEHThI HEPTH,
JNETEePreHThl U JIPYTUe 3arps3HSIONINE areHThl BBI3BIBAIOT CTPYKTYP-
HOE MOBPEXKACHUE XKa0p U Hapyuwiaiom mpancnopm uoHoe, uto oTpa-
YKaeTcsl HA HOHHOM COCTaBE KPOBU. BO3MOKHO, UTO TaKOE HAPYIICHHE
CBSI3aHO CO CHWXeHHEM akTUBHOCTH Na-K-aktuBupyemon ATd-a3bl,
oOecreunBaroiiei padboTy MOHHBIX HACOCOB KJIETOUHBIX MEMOpaH, B
TOM YHCJIIE€ U SPUTPOLUTAPHBIX.

37



JIJIst BOJHBIX OPraHu3MOB Ba)KHEWILIUM CJEACTBUEM H3MEHEHUS
MPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH SIBJISIETCA HapyIIEHUE OCMO-
peryJIsIuH.

o Xumuueckuii 2emonu3 BO3HUKAET BCJCJCTBUC IOMAaJaHUs B
OpPraHU3M XHMHYECKUX BEIECTB — «KPOBSHBIX S0B» — T€MOJUTHKOB,
BBI3BIBAIONIUX pa3pylIeHUEe OETKOBO-TUIHUIHON OOOJOYKH DPUTPO-
IUTOB (3(pup, aMMHUaK, aJTKOTroJIb, COJIM aMMOHHUS, CBUHEII, CEJICH U JIp.).

Takum 0Opasom, npu HEeKOMOPLIX UHMOKCUKAYUSX OCMOMUUECKAas
CMOUKOCMb dPUMPOYUMOE YMEHbULAECA, U 2eMONU3 Hacmynaem npu
OOnbUwUx KoHyenmpayusx coneu 6 naasme. CleOBaTeNbHO, €CJIM B
HKCIIEPUMEHTE TMPOUCXOIUT CMEUIEHUE TPAaHMI] TeMOJU3a B CTOPOHY
U30TOHUYECKON ((PU3MOIIOTMUECKON) KOHIICHTPAIIMU, TO 3TO SIBIISETCS
CBUJIETEIIbCTBOM OTPABJICHUS OPraHMU3Ma ONPENEIICHHOW IPYIIION S10B.

Pe3uCTEeHTHOCTh 3PUTPOIMTOB MOKHO ONPEJEIUTh Pa3IMYHBIMU
cocobamu. Haumbosiee yacto ompeaensioT CTOMKOCTh MX K pa3iidy-
HBIM 2eMOIUMUYECKUM BeUieCmBAaM.

N. U. I'mrens3zon u W. A. TepckoB (1957) paspabotanu MeTon
KHUCJIOTHBIX APUTPOrPaMM, MO3BOJISIIONANA C OOJIBIIOW TOYHOCTHIO
YUYUTBIBATh PACpeICICHUE IPUTPOIIUTOB 1O UX CIIOCOOHOCTH K T€MO-
JIA3Y TOJ BO3JACUCTBUEM COJIIHOW KUCIOTHL. [lomydyaemyro KpuByro
pacrpeieieHus SPUTPOLIMTOB MO CTOMKOCTH OHHU Ha3Balld SPUTPO-
rpaMMoi. B nepByro ouepeib reMOIM3UpyOTCS HAUMEHEE PE3UCTEHT-
HbIE pUTPOLUTHI. B mocneaHow odepear — HauboJiee yCTOWYUBBIE.
[lonmyuaercss psAx JaHHBIX, HA OCHOBE KOTOPBIX CTPOUTCA Trpaduk
pacrpeiesIieHUs] SPUTPOLIMTOB MO UX YCTOMYMBOCTH K T€MOJIU3Y BO
BpEMEHU — HpuUTporpamma. TakuM o00pa3oMm, Mmemoo KUCIOMHbBIX
apumpocpamm JaeT BO3MOXKHOCTb 6blASUMb HAPYULEHUS 8 IPUMPO-
noa3sze pvib noo oeucmeuem 104 Ha CamMblX PAHHUX IMANAx moxKcuiec-
K020 npoyecca W WCHONB3YETCA ISl ONpPEACICHUS] TOKCUYECKHUX
BEILIECTB C BHIPAKEHHBIM FEMOTUTHYECKUM JICUCTBUEM.

3adanue: onpenenuTh rPpaHUIbl OCMOTUYECKONW PE3UCTEHTHOCTH
PUTPOIIUTOB KPOBU MHTAKTHBIX M OMBITHBIX JKMUBOTHBIX. CpaBHHUTH
MOJIyYEHHBIE JaHHBIE.

Jlna pabomsl Heobx00umo: npenapoBajbHbId HaOOp, (u3MoIIO-
TUYECKUN pacTBOP I XOJOJHOKPOBHBIX (0,65%-HBIN pacTBOp XJo-
puna Hatpusi), 1%-HbIll pacTBOop XJopuaa Hatpus, 5%-HbII pacTBOp
UTpaTa HATpHUs, AUCTHUIMPOBAHHAS BOJA, KPOBb JIATYIIKHA WU
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pBIOBI, TIOCTe ocTpoi (48 yacoB) 3aTpaBKM B pPacTBOpe aMMHaKa
(0,2 Mr/n), KpOBb MHTAKTHBIX >XUBOTHBIX, IITATUB i1 MPOOUPOK —
2 IT., XUMUYECKUE TPOOUpPKH — 16 IIT., MajJeHbKUE NPOOUPKU —
2 MWT., KapaHgall Mo CTEeKIy, MUIETKH Xumudeckue Ha 10 moa — 4 .,
MUTICTKY TJIa3HbIE — 2 IIT., KAamWuIIp oT reMoMeTpa Caiu, CTeKIISTHHAS
najouka, rpyiia pe3suHoBas, GUIbTpoBajibHas Oymara.

Memoduka uccnedosaHusA

B manenbkyto npobupky nomectuth 0,1 mn 5%-Horo pactBopa
nutpata Hatpus, 0,5 mi dusznonorudeckoro pactropa. Ilpoussectu
3a00p KPOBHU Yy KUBOTHOI'O KalWJUISIPOM OT reMoMeTrpa Canu 1 momec-
TUTH B 3TY K€ IIPOOUPKY.

[IponymepoBaTh 8§ XUMHUUYECKUX TTPOOUPOK (/I OJTHOTO OMBITA) U
MPUTOTOBUTh PACTBOPHI XJIOPUCTOTO HATPHUSI Pa3HBIX KOHIICHTpAIIUi,
HCIOJIB3YS Ta01. 4.

Tabnuua 4
Cxema npuzomosieHus pacmeopos Xjaopucmozo Hampus
PA3HBIX KOHUEHMPauuil

Ne 1%-notu | JJucmunnuposannas | Ilonyuennas konyenmpayust
npooOuUpox | pacmeop 800a pacmeopa NaCL
NaCL (mn) (mn) (6 %)

1 4,5 0,5 0,9

2 4,0 1,0 0,8

3 3,5 1,5 0,7

4 3,0 2,0 0,6

5 2,5 2,5 0,5

6 2,0 3,0 0,4

7 1,5 3,5 0,3

8 1,0 4,0 0,2

B kaxmayro mpoOuUpKy Ia3HOW MUIETKOM A00aBUThH MO 3 Karuiu
IUTPATHOM KpOBH (MOXKHO HE mepemeninBaTh). [IpoOupku ocTaBUTH B
mraTuBe Ha |1 yac (Wi ueHTpUuPyrupoBaTh B TECUCHHE 5 MUHYT).

O HanM4uM remMoJiv3a M €ro CTENEHH MOYKHO CyAUTh IO U3MEHe-
HUIO OKpPAaCKM PACTBOPUTENSI M IUIOTHOCTH OCAaAKa SPUTPOLIUTOB.
OxkpallleHHbI 0CaJ0K 3PUTPOIIMTOB M HEOKPAILIEHHBIM pacTBOp yKa-
3BIBAKOT HA omcymcmeue cemoausza. Hanuume OKpameHHOro HEenpo-
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3pavyHOr0 PacTBOpPa CBUACTEILCTBYET O vacmuunom cemonusze. OTcyT-
CTBHE OCaJKa JIPUTPOIMTOB U OKPAIICHHBIM IMPO3payHBIM PacCTBOP
O3HAYAIOT, YTO MPOU3OLIEN HOHbIU 2eMOIU3.

Yepes oauH Yac MpPOaHATIU3UPOBATH COCTOSIHUE PACTBOPOB B
npooupkax. (He ecmpsxusamu!)

Jlanuble 3aHecTH B Ta0d. 5. B Tabmmie caenaTh 3aKiIIOUYCHHE O
HAMM4YUKU (+), OTCYTCTBUM (—) WJIM YaCTUYHOM remoiimze (). OTMEeTUTh
KOHIIEHTpAllMM PacTBOPOB, COOTBETCTBYIOIIME MHHUMAJILHOM (min) U
MaKCHUMAJIbHOM (max) OCMOTHYECKON PE3UCTEHTHOCTH SPUTPOLIUTOB.

Tabauma 5
Pe3ynvmamut uccnedosanus
OCMOMUYECKOU PE3UCMEHMHOCIU IPUMPOUUI OB

Konyen- Oxpacka Ocaook 3akniouenue I'panuywv
mpayusi pacmeopa | 3pumpoyumos cmouxKocmu
pacmeopa (pezucmenmnocmu)
(%) IPUMPOYUMO8
90 Qo QO )
S | 58| 8 = | S| = S S
S 3 = 3 = 3 S 3
s 5| § | 5] §]| 5§ S S
2 2 2 2
0,9
0,8
U T. .

[To pesynpTaTam aHaiM3a KOHTPOJBHOTO M ONBITHOIO 00pasloB
KpOBU cHenaTh BbIBOJABI. OOOCHOBAaTh 3HAYEHUE JTAHHOIO METOJA B
TOKCHKOJIOTUY U KIIMHUYECKON NIPAKTHKE.

Jlabopamopnasn paboma 8

lMamosnozuyeckue hopMbl KNemok Kposu pbib

nocse 8030elicmeusa MOKCUYeCKUX sew,ecma
MHorue TOKCHKAHTHI IIPU XPOHWYECKOM BO3JCHCTBHUU Ha PhIO
BBI3BIBAIOT MATOJOTHYECCKIE N3MEHECHHS KpacHOM 1 0efoii kpoBH. Tak,
HalpuMep, apOMAaTHYECKHUE YTIEBOIOPOAbI (OCH30J1, TOJIYOd, KCHUIIOM
U T.].) B CyOTOKCHYECKMX KOHIICHTPALMSIX BBI3BIBAIOT YBECIMYCHHE
YPOBHS TeMOITIOOHHA, YHC/Ia 3pUTporuToB (Ha 500—700 ThIC. / MM).
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Ha pasnuuHbIX CcTaausix OTpaBlICHUS (hopmeHHble IleMeHnbl
KpacHoul u 6enoii Kpoeu TOABEPTAIOTCA Oegopmayuu, MacCOBOMY
Ppaspyuienuio, usMeHeHusmM 6 0060n10yke (CMOpPIIUBAHUE, pa3pyLICHUE,
U3MEHEHHE TOPO3HOCTH), yumoniazme (HaOyxaHue, U3MEHEHUE 3ep-
HHUCTOCTH M CTENEHM OKPACKM, BaKyOJM3allus U JIp.) U sdpe (u3Mme-
HEHUE CTPYKTYPhl U OKPACKH, KAPUOPEKCHC, 0OECIBEUMBAHUE fJIEP-
HOTO BEILIECTBA, JICJICHUE, BBITAJIKUBAHUE SIACD U JIP.).

KpoBb 1OJ1 BIUSIHUEM HEKOTOPHIX TOKCUYECKUX BEIIECTB HABO/I-
HSIETCSI aMUTOTHYECKHU JACNAIMUMUCS GOpMaMu SPUTPOIIUTOB, TTATOJIO-
TUYECKUMU SIICPHBIMU U O€3bSIACPHBIMU TEIbLIAMHU SPUTPOIIUTHOTO U
JTUM@POUTHOTO TNPOUCXOKICHUS. Cpear IPUTPOIIUTOB MOXKET HAOIIO-
NATbCA AHUZOUUMO3, NOUKUIOUUMO3, WUCHOUUMO3, NOTUXPOMA-
3usa U JApyrue mnarojiorudeckue (popmpl. Takue uU3MEHEHHS MOXKHO
HaOJII0/1aTh B KPOBU IUIOTBHI TNPHU BBIJICPKUBAHUM €€ B TEUYCHUE
HEeJIeNId B BOJIE ¢ KOHIIEHTpaIen 6en3ona 4,0—5,0 M/ ¢ exxe THEBHOM
3aMeHO pacTBopa. MeTwiHUTPO(dOC B CyOJETAIbHBIX KOHUEHTpa-
nusx (5 MI/a) BBI3BIBAET TOBBINIEHHE B KPOBU HEUTPODUIIOB
(B 1,5 paza) um kauecTBEHHbIE H3MEHEHUS (OPMEHHBIX D3JIEMEHTOB
KPOBU: aHU30IIUTO3, MOWKUJIOLMUTO3, MOJUXPOMA3UI0 U TMaTOJIO-
THYeCKUe sifiepHble M Oe3bsfepHbie popMbl. B mpoToriasMe Jieiko-
IUTOB HAOJIO/Ia€TCsl CUIIbHASI BAKYOJIM3aIH.

CyOTOoKCcHYEeCKHME KOHLIEHTpAllMd TpuxjopMeradoca i Kapra
40 Mr/n, BBI3BIBAIOT W3MEHEHHUSI MPOLEHTHOIO COOTHONICHUS JIEHKO-
IIUTOB B JICMKOLMTApHOH (hopMyJie: PE3KO YBEIUMUUBACTCS COJEPKaHUE
MOHOLIMTOB, TOJTUMOP(MHBIX KIETOK M HehTpoduioB (B 4—7 pa3). Anpa
SPUTPOLIUTOB HAOYXAIOT, MO3/THEE HAOIIOIAETCS CUIIbHAS BaKyOIU3aUs
MIPOTOILIA3MBbI JISUKOIIMTOB, 0COOEHHO MOHOIIMTOB ¥ HEUTPODUIIOB.

3adanue: N3y4NUTh 3apaHEE MPUTOTOBJICHHBIE U OKPAIIECHHBIC IO
cioco0y PomanoBckoro — I'mm3a Ma3Kd KpPOBH KOHTPOJIBHBIX U
OTBITHBIX PHIO.

Jlna pabomvr Heo6X00umo: Ma3Ku KpOBA KOHTPOJIBHOW M 3aTPaB-
JIEHHOU pBIOBI, MUKPOCKOI C UMMEPCHUEN, Macio KeApoBoe, vaiika [ler-
pH, MepHBIN cTakaHyuK Ha 50 My, kpacka POMaHOBCKOIo, AUCTUILIHPO-
BaHHAasl BOJA, MUIETKU IJIa3HbIC, Ta3UK MOYKOOOPA3HBIA, MPEIMETHOE
CTEKJIO, aTyiac KJIETOK KPOBH, TaOJMIA TATOJOTHYECKUX H3MEHEHHIA
KJIETOK KPOBHU.
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Memoduka uccnedosaHusA

Okpacka ma3koB o Pomanosckomy — [ 'mm3a.

J1d TIoNy4deHus XOpOIIEW OKpacku Mas3KOB KPOBU METOAOM
PomanoBckoro — I'mm3a He00XoMMa COBEPIIEHHO YHUCTasl MOCyJaa U
TUCTUJUTUPOBAHHAS BOJIA, PEAKIIUS KOTOPOH OJIM3Ka K HEUTpaTbHOM.

J{71 IpUTOTOBJIIEHUST KPACSAIIETO PACTBOPA B MEPHBIN CTAKAHUYMK
eMKOCThI0 50 M1 HanuBaroT 10 M1 AUCTUIIMPOBAHHOW BOABI HEUTpa-
apHOM peakiuu. [Tocne 3TOro U3 MUMETKH B CTaKaHYMK OBICTPO J00a-
BIISIFOT UCXOJIHBIM pacTBOP Kpacku PoMaHoBCKOrO — ['MM3a anTe4yHOTro
MpUroTOBICHUS H3 pacuera Ha 10 M Boxer 10 Kamenb Kpackw.
CrakaH4MK BCTPAXHUBAIOT, JOOMBASICH MEPEMEIIMBAHUS KHUIKOCTEH.
Jonro B30anThiBaTh HE PEKOMEHIYETCs, TaK KaK Kpacka JIETKO BbIIa-
JaeT B OCAJIOK.

Jnd okpacku Ha JHO 4Yamku lleTpy mOMEmArT MNOJOBHHKHU
Pa3JIOMaHHOIO MPEAMETHOTO CTEKJIA, KOTOPBIE PAa3qBHUIAOT JIPYT OT
npyra. CBepxy MOMEIIAIOT CTEKJIO C Ma3KOM TakK, 4TOObI Ma30K ObLI
oOpalieH BHU3. Mexay Ma3koM U JHOM vamku [leTpu BoO3HUKaeT
MpoCTpPaHCTBO. [IMMETKOM 1O CTEKJIO C MA3KOM HAJIMBAKOT IPUTO-
TOBJICHHBIA PACTBOP KPacKu IO TEX IMOP, MOKA OH HE 3aIlOJHUT BCE
MIPOCTPAHCTBO MEXKAY Ma3KoM M AHOM 4amku [lerpu. OxpammBaror B
teueHne 30—45 MUHYT, MOCJIE YEr0 Ma30K CHOJIACKUBAKOT CTPYMKOU
JTUCTUIUIUPOBAHHOM BOJBI U OOCYIIMBAIOT Ha Bo3ayxe. Uepe3 He-
CKOJIbKO MUHYT IIOCJIE BBICBIXaHUS HA MAa30K HAHOCST KaIUIKO KEApPO-
BOI'0 Macjla U UCCIEAYIOT €ro Mol MUKPOCKOIIOM.

Jnd oxpamiMBaHUsA KaXJI0TO Ma3Ka TOTOBAT CBEXKUW PaCcTBOP
KpacKu, MHa4Ye MPU OTCTAaMBAHUHU OBICTPO BBIMAJAET OCAJOK U Kpacka
CTAHOBUTCSI HEMPUTOJTHON K YHOTPEOJICHHUIO.

Ma3sku crenyer paccMaTpuBaTh MPHU MaJIOM YBEIWYCHUU, 3aTEM
pHu OOJIBIIOM YBEJIMYEHUH U, HAKOHEL, C MAaCISIHOM UMMEPCHEIA.

N3yunTh mnpencTaBlI€HHbIC IpemnapaThbl, 3apHUCOBATh MMATOJIOTH-
yeckue (opMbl KIETOK KPOBU (MCIOJIB30BATh aTJaC KJIETOK KPOBU U
Ta0IUILy MATOJOTUYECKUX U3MEHEHUHN KIIETOK KPOBH).

OdopmuTs nipoToko onbita. Crenath BHIBOBI.
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TEMA 5. BIMAHUE TOKCUYECKUX BELIECTB
HA CEPAEYHO-COCYAUCTYIO CUCTEMY

Konmponsnuie eonpocwt

1. 3mMeHeHus B 3EKTPOKapAUOTpaMMe MPU HAPYILICHUSIX BO3-
OynumocTu cepaua. @opMbl HapyIIEHU BO30YIUMOCTH.
2. I3MeHeHus B 3JIEKTPOKaApAUOTrpaMMe IIPU HAPYLIEHHUSAX IPO-
BOJMMOCTH B Pa3HbBIX OT/EJIax Cep/lia.
3. Brusane m36bpTka MuHepansHbIX comert (K, Ca'", Na') Ha
paboTy cepana.
4. Bnusaue dochopopraHuuecKux TMECTUIIUIOB Ha paboTy
CEpLa U KPOBEHOCHBIX COCYOB.
5. Bnustnue heHonoB Ha paboOTy cep/ia ¥ KPOBEHOCHBIX COCY/I0B.
6. BiistHue ankanouaoB U rIIMKO3UI0B Ha paboTy cepala.

5.1. Bauanue npomvluiieHHbIX 2008
Ha cepoeuHO-COCYOUCYIO CUCHEMY

[TopaxeHus cepeuHO-COCYAUCTON CUCTEMBI TP HHTOKCHUKALIUSX
MPOMBILIJIEHHBIMU SIITaMUA  TIPOSIBIISIETCS. B BET€TaTHUBHO-COCYIUCTOM
TUCPYHKIIMHU, TUCTpohUM MUOKapAa, OYaroBbIX OPTraHUYECKUX Topa-
KEHHSIX CEPALA U COCYOB.

HekoTopbie 3TUICHOBBIE YTIE€BOJOPOIbI BBI3BIBAIOT CHA3M Nepu-
Gepuueckux cocyoos (Hapumep, CUMIITOM «MEPTBOTO Majbliay), s
3(UPOB A30TUCTOM KHUCJIOTHI TUIMUYEH OBICTPHIA M PE3KHUM cocyoo-
pacwupsarowuil d¢gexm, BEAYIUN K OBICTPOMY MaJACHUIO KPOBSHOTO
napyeHus. Jluctpopunu Muokapaa, 00yCIOBICHHbBIC HapyuieHuem ouo-
XUMUYECKUX U OUOIHepeemUYecKUx npoyeccos 6 mvluiye cepoyd, He-
PEIKU TIPU OTPABIICHUSIX COEAMHEHUAMH Pocdopa, MBIIIbSIKA, TAHUAT-
pobOeHn3o:a, apupamu hochopHO KUCIOTHI U JIp.

PactBopumbie conu Oapus OKa3bIBAIOT HA MHUOKAap] JEHCTBHUE,
nojo0HOE TpemnaparaM HAMEPCTSHKH, YTO CBS3bIBAIOT C MECTHBIMHU
HapYUWeHUAMU MUHEPATIbHO20 00MeEHa.

Bropuunsie usmenenus muoxapoa MOTYT OBITh CIEJCTBHEM OCT-
pOTr0 WJIM XPOHUYECKOTO MOPa)XKEHUsT HEPBHOM CHUCTEMBI U OpPraHOB
npixanusa. Tak, O€H30J, OpraHUYECKHE COEJUHEHHUS PTYTH, CBUHEII
CHUKAIOT PE3UCTEHTHOCTh KaNWJUISIPOB, BBI3BIBAIOT >KUPOBYIO JIHC-
TpodU0 BHYTPEHHEH 000JIOYKHM COCYZIOB. MBIIIbSIK 00aacT BhIpa-
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KEHHBIM KANUIIAPOMOKcU4ecKum NEeUCTBUEM; BO3AEHUCTBYS Uyepe3 Be-
TE€TAaTUBHYIO HEPBHYIO CUCTEMY M HEMOCPEIACTBEHHO HA CTEHKY COCY-
JIOB, OH BBI3BIBACT MAPAINY KAMMJUISIPOB U YBEIUUYCHUE UX MMPOHUIIAC-
MOCTH. JlereHepaTHBHBIMM M3MEHEHHUSIMU B COCYJIaX MHUOKapJa 00b-
SICHSIETCSI U30UpATENbHOE JEUCTBUE HA CEPJIlIe COCAMHEHNN KOOabTa.

5.1.1. ®ocgpopopeaHuyeckue coeduHeHus (POC)

®dochopopranndeckue coenuHeHus (POC) mUpoKo MPUMEHSIOT-
Cs B CEJIbCKOM XO3SIICTBE B KA4ECTBE IMECTHUIIUJIOB: MHCEKTUIUJIOB,
aKapuIUI0B, QYHTUIUAOB, TepOUITUI0B, Ae()OTUAHTOB, JCCUKAHTOB,
poaenTunaoB. ®OC ucnonap3yrorcs s 00padOTKU Cajl0B, BUHO-
IPAJIHUKOB, OBOIIE0AXYEBBIX U TEXHUYECKUX 3€PHOBBIX U 3€PHOBO-
0000BBIX KYJBTYpP, B JKHBOTHOBOJICTBE — JIJIT OOPHOBI C DKTOIMAapa3u-
TaMH )KUBOTHBIX.

Kpowme toro, k @OC oTHOCSATCSI OOEBbIE OTPABJISIONIUE BEIIECTBA
U3 TPYIIIBI «HEPBHBIX 1710B» (Bu-ra3bl), uMeronmecs Ha BOOPYKECHUU
apMHIl MHOTHUX CTpaH MUpA.

Onucanue KIMHUYECKUX MPOSIBIICHUIN OTPABICHUM, aHAJTOTUYHBIX
BozaercTerio ®OC, BnepBbie npuseacHo emle B X VII B. MopermiaBa-
TeqeM KyKoM W aHIIMHACKMM MYTEIIECTBEHHUKOM JIEBUHTTOHOM.
[To cBuaerenscTBy mnocnenuero B Kanabape (Hurepusi) ¢ apeBHHX
BpeMeH OBLJIO M3BECTHO SOBUTOEC JEHCTBHE OOOOB BBIOIIETOCS pac-
tenust Physostigma venenosum. B ero cemenax conepxutcs 4pe3Bbl-
YaliHO SIAOBUTHIM alKaJon] (pU30CTUTMHUH (33€pUH). DTH 00O0BI Ciy-
xuau B Kanabape cpeAcTBOM HCHBITaHUS JIIOAEH, OOBUHEHHBIX B
KOJITOBCTBE, BOPOBCTBE U APYrux nopokax. IIpu Bepienuu cynaa (ot-
CI0JIa Ha3BaHUE — «CYJIWIHIIHbIE O00b») OOBUHEHHOMY ITyOJIMYHO
npeasiarajd CheCcTh ONpPEACNICHHOEe MX KoiudecTBO. Ecnu oOBHHEH-
HBIN BBDKHMBAJI, TO €r0 OMPaB/bIBAJINA, OJTHAKO Yallle OH YMUpPAJ OT MO-
CTENIEHHO HApacCTAIOIIETo Mapainya JbIXaTeIbHBIX MBIIIIII.

OTtpaBieHue 33¢puHOM OBLIO MOAPOOHO OMUCAHO B MEPBOM PYKO-
BOJICTBE MO TOKCHKOJOrMu Ha pycckom si3bike (Ilenmkan E., 1878).
OnHako MeXaHU3M TOKCHYECKOTO ACHCTBUS 33€pUHA OBLUT PACKPBIT
TOJIBKO BO BTOPOM AECATWIETAN XX B., KOTOPOE 0O3HAMEHOBAJIOCH OT-
KpbITUEM (EepMEHTa XOJHMHACTEPa3bl. Y CTAaHOBJIEHO, YTO (PU3OCTHTI-
MUH OJIOKHpPYET 3TOT (DEPMEHT U BBI3BIBAET HAPYIICHUE MPOBEICHMUS
HEPBHBIX HMMITYJILCOB B IIEHTPAJbHOM W Tepu(epudecKorl HEPBHOU
cuctemax. Takue si7ipl MOJYyYWJIM HAa3BaAaHUE AHMUXOJAUHICHEPAZHBIX
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geuiecme, a CaMO OTKpbITHE OBLJIO HMCIOJIB30BAHO [JISl TOJYyYECHUS
CUHTETUYECKUX 3aMeHuTesiel guzocturmuHa. beuin oOHapyXeHbI U
JIpYTrHe aHTUXOJIMHACTEepa3Hbie bl rpynibl @OC, MexaHu3M JIeUCT-
BUSI KOTOPBIX aHAJIOTUYEH JACUCTBUIO (PU30CTUTMUHA.

BaxupiM cBoiicTBoM ®OB sBisieTcss ux majas CTOMKOCTb, 00Yy-
CJIOBJICHHAsI CIIOCOOHOCTBIO OBICTPO B TEUEHHUE HECKOJIBKHX CYTOK
TUAPOJIN30BATHCS B LIEJIOUHOM cpejie (MOYBE), a TAaKKe NPHU JeUCTBUU
BBICOKOU TemnepaTyphl. OJIHAKO B KUCIIBIX MOYBAX WU MPU HATUYUU
CIa0OKHUCIION Cpelbl B PACTCHUSX U KUBOTHBIX TKAHSIX HEKOTOPHIE
DOB coxpanstoTcs 0oee JIUTETLHO — 10 HECKOJIBKUX MECSIIEB.

[Ton BausiHMEM (U3UUYECKUX M XUMHYECKUX (DAKTOPOB BHEIIHEH
cpensl ®OB npereprieBatoT cBoeOOpa3HbIe U3MEHEHUS — U30MEpU3a-
1IMI0, TPAHCAJIKWIMPOBAHUE, B TIPOIIECCE KOTOPHIX 00pa3yroTcs OoJiee
AKTUBHBIC W TOKCHUYHBIC COCIUHEHHUSA. DTHU PEAKIMU MOTYT HaOJIo-
natbes npu xpaneHun OB B ux BogHbIX pacTBopax. Hampumep, npu
temneparype 35°C B Te€4eHHE OJHOrO JHS TOKCUYHOCTbh METHIMEP-
kantodoca yBennunBaercss B 30 pa3. JletanbHasi mo3a AJisl 4esiOBEKa
npu npuMeHeHuu BHYTph MeTadoca — 0,2-2,0 r, kapbodoca, xjgopo-
doca, Tpuxiaopmeradoca — 5,0-10,0 r. IIpyn UHTAISIIMOHHOM MOCTYTI-
JeHUr Haubojee TOKCHYHBI Mepkantodoc, meradoc, CMepTesIbHbIC
KOHIIGHTPAIIMH KOTOPBIX MeHbme 20 Mr/M°. MeHee TOKCHYHBI (oc-
dbamua, merunanerodoc, xinopodoc, kapdbodoc. CmeprenbHas KOH-
LIEHTpAIMs 3TUX IpenapatoB — B npeaenax oT 20 mo 100 MI/M® , TI0-
poroBasi — ot 3 10 30 MI/M°.

BbonbmmacTBO @OB 0051a/1a10T BBICOKOM JIETYYECThIO, TSKEIee
BO/IbI, XOPOIIIO PACTBOPUMBI B OPraHUYECKUX PACTBOPUTEIISIX (KUCIIO-
Ta, TOJIYOJI, alleTOH, XJIOpOo(OPM U T. [I.) ¥ IIJIOXO PACTBOPUMBI B BOJIE.
OnHako HEKOTOpPBIEC Mpenapartsl (xjopodoc, metunaieTodoc, kapoo-
dboc u Jip.) pacTBOPUMBI B BOJie. Xopolas xkupopactBopumocts OB
0OYCIIOBIIUBAET UX C80O00HOE NPOHUKHOBEHUE Yepe3 HeNno8pPeHCOeH-
HYI0 KOXCY, pA3luyHble OUuoiocudecKue mMemopamvl, 2emamos’nyeqa-
Juyeckul bapvep.

Benymum 3BeHOM B MexaHusMme aenictBus ®OB Ha Ouosoruue-
CKHE CTPYKTYpPHI U, B YACTHOCTH, HA OPTaHU3M YEJIOBEKa SIBISCTCS Ha-
pyulenue Kamaaumudeckou @yHKyuu @epmeHmos XoauHICmepas.
BcnenctBue 3TOro BO3HUKAET pacCTpONMCTBO OOMEHa alleTHUIIXOJIMHA,
BBIPAXKAIOIIEECS B XapaKTEPHBIX M3MEHEHUAX (DYHKIMM IIEHTPAIbHOU
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Y BEr€TaTUBHOW HEPBHOM CUCTEMBI, & TAKXKE B HAPYIIECHUAX JECATEIb-
HOCTH BHYTPEHHHUX OPTraHOB U CKEJIETHOM MYCKYJATYPHI.

Anerunxonud asisiercss meauatopom LIHC, yyacTByer B nepena-
4Ye MMITYJIbCOB C JIBUTATEIbHBIX HEPBOB HA MBIIIIIbI, BO BCEX TAHTIIHAIX
(Kak mapacUMNATUYECKUX, TaK U CUMIIATHYECKHUX). ALIETUIXOJIUH Ha-
KAIUIMBA€TCSI B OKOHYAHMUSX HEPBHBIX BOJOKOH WM TOJ BIIASIHUEM
HEPBHBIX UMIYJICOB BBI3BIBACT JEMOJsApU3aIuio MeMOpaH. M3mene-
HHUE WX TIpoHnIaeMocTy a1 noHoB K' 1 Na' nexut B ocHOBe mepena-
YU HEPBHOTO MUMITYJIbCA. JTU MPOLIECCHI PEATU3YIOTCA B TEUCHHE JOJIH
MUJIJTUCEKYH/IbI, UX MPEPBIBUCTOCTH 00YCIIOBIEHA OBICTPBIM T IPOJIH-
30M aleTUiIxojinHa ¢pepMeHTOM XoJuHAcTepaszon (X3).Ilpu B3aumo-
nedcTBUU X W alleTHIXOJMHA 00pa3yeTcs aneTUIMPOBAaHHBIA (ep-
MEHT — HEMPOYHOE COCIUHEHUE, OBICTPO IMOJIBEPTaroNIeecs] TUIPOJIH-
3y, B pe3yJIbTAaTE€ YEr0 aKTHUBHBIE LEHTPHI X3 OCBOOOKIAIOTCS IS
HOBBIX peakuuii ¢ anetTuixoduHoMm. [Ipu Bzaumopericteuu X9 ¢ ®OB
oOpa3yercsi yCTOMUMBBIM K TUAPOAU3Y (PochoprIMpoBaHHbINA (ep-
MEHT, HECTIOCOOHBIM B3aMMOJEHCTBOBATh C MOJIEKYJIAMHU alleTUIIXO-
JIMHA U YTPATUBIINN OCHOBHYIO KATAIUTHUYECKYIO (DYHKITHIO.

5.2. Bausanue 1008 0U02eHHO20 NPOUCXOHCOCHUS
Ha cepoeuHO-cocyoucmyro cucmemy

ACCOPTUMEHT 3arpsi3HSIONIUX BEIIECTB OMOTEHHOTO IMPOHMCXOXK-
JIEHUS IIUPOK M pa3zHooOpa3eH. TOKCUYECKUM JeHCTBUEM 00J1a1atoT
pa3IMYHbIe AHTUOUOTHUKHU, aJKaJIOWAbI, TJIUKO3UJbI, U, B COOTBET-
CTBYIOIIUX KOHIICHTPAIMAX, OOBIYHBIE MPOIYKTHl KU3HEACITEIb-
HOCTHU THAPOOMOHTOB. MHOTHE M3 TAKUX COSIMHEHUM IO CBOCH XUMH-
YECKOM CTPYKTYpPEe CXOJHBI C CAMBIMH aKTHBHBIMHU OHOIIMAAMU aHTPO-
MOTEHHOTO TIPOUCXOKICHHUS.

Co CTOYHBIMM BOJAAMHU WM TPHU CIEHUATBHOM NMPUMEHEHUU B
BOJHbIE OOBEKTHI MOTYT IIOMaJaTh TaKHE SAOBUTHIC BEIIECTBA
PACMUMENbHO20 NPOUCXOHCOCHUS KAK AIKANOUObl: HUKOTUH, aHa0a-
3UH, KOEHH, CTPUXHUH, aTPOIHUH, KOHUH U JP.

[Ipu «1uBeTeHUM» BOJ B pPe3yJibTaTe MHTCHCHBHOTO Pa3BUTHS BO-
nopociei 00pa3yroTcs: 00JbIINE MacChl OPraHUYECKOr0 BEIIECTBA, B
TOM 4ucje ToKcu4Horo. Ocoboe 3HaueHHWE B MPECHBIX BOJOEMaxX U
MOPSIX UMEET LIBETEHHE CUHE-3€JICHBIX BOJOpOCieH (linaHOOaKTepHil).
[{nanobakTepun BUJ0B Microcystis aeruginosa, M. toxica, M. flos-
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aquae, Aphanizomenon flos-aquae, Anabaena flos-aquae, A. Variabi-
lis, Gloestrichia echinulata, Rivularia fluitans, Nodularia spumegena
BBIJICJISIIOT BEILECTBA, KOTOPBIC SBIISIOTCS NMPUYMHON 3a00JIeBaHUN U
ruoenu pei0, 0€CIO3BOHOYHBIX U OKOJOBOJHBIX KUBOTHBIX, a TaK¥Ke
TOKCHKO30B M aJUIEpPrMYeCKuX 3a0oJjieBaHUi YeloBeKa. TOKCHUHBI CH-
HE-3€JICHBIX BOJIOPOCIICH MPEACTABISIOT COOOM aIKaIoudbl, IO XUMH-
4EeCKOMY M TMaTtojiorudeckomy 3¢gdexrtaMm OJu3KHE K TEPMOCTaOWIIb-
HOMY siTy TpuOa OJeHOM MOraHKW, U O0JIAJar0T HPOmoniazmMamuiec-
KUM, @ HEKOTOPBIE 2eMOAUMUYECKUMUA KAPOUOMOKCUYECKUM JIEUCTBUEM.

TokcuuHBIMU TSI THAPOOMOHTOB OKA3bIBAIOTCS IITUPOKO PaCIpo-
CTpaHEHHbIC B MPUPOJIE (B COKE U CMOJIE XBOMHBIX JIEPEBHEB) KaMPo-
pa, TUMOJ, MEHTOJ W APYyrue TepreHbl (HempeaesbHbIE YTIEBOIO-
poJibl), a Takke F(hUPHBIE Macia U3 COCHOBOM CMOJIBI U KaHUDOJIH.

Cmona pacteHuit (0COOEHHO M3 XBOM COCHBI) COCTOMT M3 CMECH
CMOJISIHBIX KHMCJIOT, IPEBECHOTO CIIUPTa, apOMaTUUYECKUX aJbJETHI0B,
aupocoaepKaluX Macea U APYTUuX coeAuHEHUM. TOKCUYHBIMU IS
pBIO  SBIISIFOTCS TPOAYKTHI BBINIEIAYMBAHUAS JPEBECUHBI U KOPBI
(JIMTHUHBI, CAlIOHUHBI), MPOIYKTHI, BBIACIISIEMbIE U3 XBOWHOW CMOJIBI U
arof (3pupHbIe Maciia Tyu).

DTH BeIIeCTBa 3arps3HAIOT BOJY B pe3ysbTaTe JIECOCIIaBa WU
IpU TOMAaJaHUM B BOJY JIMCTOBOIO W XBOWHOro omana. Bce oHu
JNEUCTBYIOT MPEUMYIIIECTBEHHO KaK HepsHble S10bl.

5.2.1. Ankanouoel

Anxanouodw — (nat. alcali, — menous, apab. algali— pacturenbHas
3071a U rped. eides — BU) — a30TCoAepkKaIlNe OPraHUuIeCKUE COSTUHEHUS
TIPUPOTHOTO, TIPEUMYIIECTBEHHO PACTUTENILHOTO, MPOUCXOXKIIECHUS, 00-
JaIaloIe CBOMCTBAMHU OCHOBAaHUMN W (PU3UOJIOTUYECKON aKTUBHOCTHIO.
MHorue ankaouIbl TOKCHYHBI, HEKOTOphIe (Hampumep, KoenH, pesep-
MIUH U JIP.) IPUMEHSIOT B KQUECTBE JICKAPCTBEHHBIX CPEICTB.

Amponun — ankajgouji, COJIEPKUTCA B Pa3JIUUYHBIX PACTECHHUSIX
ceMelcTBa MaclIeHOBBIX: KpacaBke (OeimagoHHe), OeneHe, JypMaHe.

Kpacaeéka — OGennanonHa (Atropa belladonna) — wmHoronernee
KYJIbTUBUPYEMOE TPABSIHUCTOE PACTEHHUE, COJIEpIKAIIIECe AJIKAJIOUIbI TPYTI-
TIbI aTPONMHA (THOCIIMAaMUH, CKOITOJIAaMHUH, artoaTporiH u jp.). dapmaxo-
JIOTMYECKHE CBOMCTBA KpPacaBKH COBIIAJAIOT B OCHOBHOM CO CBOMCTBaMU
arporuHa. [IpumMeHnsieTcss mpu cma3Max IJaJIKOH MYCKYJaTypbl, Mpu
OpavKapaIuy B CBS3U C TIEPEBO30YKICHUEM OJTY>KIAI0IEro HEpBa u T. I1.
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AHTHUXOJIUHEPTUYECKOE  (XOJMHOJUTHUYECKOE,  XOJMHOOIOKHPY-
I0IIIEE) CPEJICTBO, OJIOKUPYIOIEe MPEUMMYIIECTBEHHO MepudepruyecKue
XOJIMHOPEAKTUBHBIE  CHCTEMBI, — AHTAarOHWCT  XOJIMHOPELETITOPOB.
CriocoOHOCTh aTponuHa CBS3BIBATHCS C XOJMHOPELETITOPaMH OO0bsC-
HSIETCSl HAJIMYMEM B €r0 CTPYKTYpe ()parMeHTa, POJHSIIEIO €ro ¢ Mo-
JIEKYJIOW 3HJIOT€HHOIO JIMTaHJa — aueTWiIXonuHa. biokupys M-xomnu-
HOPEIENTOPbI, OH JIeJaeT UX HEYYBCTBUTEILHBIMU K AallC€THIIXOJHUHY,
oOpa3zyronieMycss B 00JJACTM OKOHYAHWM IOCTTaHIVIMOHAPHBIX Mapa-
CUMIMATUYECKUX (XOJUHEPIHMUECKUX) HEpBOB. ddeKTsl mercTBus
aTpOIKHA POTUBOIIOJIOKHBI MO3TOMY 3 (deKTam, HaOIIOIAIOIIUMCS IPU
BO30Y>KJICHUM MMAPACUMIIATUYECKUX HEPBOB.

BBeneHne arponuHa B OpPraHU3M CONPOBOXKAAETCA YYalIEHUEM
CEepACYHBIX COKpAIllCHUH, MOHM)KEHHEM TOHYCa TJIaJKOMBIIICUHBIX
opraHoB (OpOHXH, OpraHbl OPIOITHOMN MOJOCTU U JIP.), YMEHBIIICHUEM
CEKPELIUU CIIFOHHBIX, JKEITy0YHBIX, TOTOBBIX U OPOHXHUATBHBIX JKEJIe3.
[log BIUMAHMEM AaTpPONUHA TMPOUCXOAUT CHJIBHOE PpaCIIUPEHUE
3padykoB. Muapuatudeckuii 3QpdEKT 3aBUCUT OT pacciaabdaeHuss BOJO-
KOH KPYTOBOW MBIl PAAYKHOH OO0O0JIOYKH, KOTOpask WHHEPBU-
pyeTcs mapacMMMIaTHYECKUMM BOJOKHaMHU. B OosbIimx go3ax aTpo-
MIMH CTUMYJIMPYET KOPY TOJIOBHOTO MO3Ta M MOET BBbI3BaTh JBUTA-
TEJIbHOE W TCUXHYECKOE BO30YXKIAEHUE, CYAOpPOTH, TaJUTIOLMHAIUH,
WHOT/Ia Tapajinuy JbIXaHus (MICUXOTPOITHOE, HEHPOTOKCUUECKOE JEHUCT-
BHE€). ATPONMH KaK PEAKTUB aTOPXOJIUHACTEpa3bl sBsAeTCs 3hPek-
TUBHBIM AHTHUJIOTOM IMPU OTPABICHUSIX XOJIUHOMUMETHUYECKUMHU U
AHTHUXOJMHACTEPAa3HBIMU BellecTBaMu, B ToM uncie POC.

Kogeun — ankanoun, coaepkaiuiics B JIUCTbIX 4yas (okojio 2%),
cemeHax kode (1-2%), opexax kona. IlomydaroT Takxke CHUHTeE-
truueckuM mmyteM. Cpencto, crumynupyroniee [IHC (ncuxoctumynu-
pytomue cpenactBa). CepaeuHas ACATEIBHOCTh MOJ BIUSHUEM Kode-
WMHA YCWJIMBAETCS, COKpAIICHUS MUOKapJa CTAHOBATCA 0oJiee MHTEH-
CUBHBIMU M y4amaroTcsa. [Ipumenstor kodeuH mnpu 3a00JeBaHUSX,
conpoBoxaaromuxcs yruerenuem ¢yHkuui [THC u cepaeuHo-cocy-
JUCTON CUCTEMBI, IPU OTPABJICHUAX HAPKOTUKAMHU U APYTUMU sAaMH,
yraetaonumu [THC. B Mexanusme npeiictBusi kodenHa OOJBIIYIO
pOIb HWIpacT €ro yrHeTampIlee BiusgHUe Ha (epmeHT docdo-
IUACTEPa3y, KOTOPbIA TOPMO3UT BHIPAOOTKY ITUKJINYECKOTO aJ€HO3MH-
MoHo(dochara (I[-AM®D). [uknuueckuit AM®, gBASACH BTOPUUHBIM
MEJINaTOPOM, CTHMYJINpYeT MeTabommdeckue Tporecchl (Berxox Ca'
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Y TIOBBIIICHWE YYBCTBUTEIBHOCTHM K KaTe€XOJaMHMHaM) B pa3HbBIX
opraHax W TKaHsX, B TOM 4HCJe B MbllieyHou Tkanu 1 B [THC.

5.2.2. [nuKo3uOel

I'nuxko3udbt — (TMK-, TIUKO-, TJIIOK-, TJIIOKO- OT rped. glykys
CIIQJIKUI) — B CJIOXKHBIX CJIOBAX O3HAYAET «CIIQAKHUM, caxap, IIIFOKO3a».
CroxHbIe OpraHMYECKUEe COCTUHEHMS TUMa 3(UPOB, PACIICIUIAIOMIECS
IpU THIIPOIM3E Ha caxapa (IJIMKOHbI) U OeccaxapucTylo 4acTh (arjvko-
Hbl WK TeHUHbI). K pacTeHusM, coaepkaium CepAeUHbIe TJIMKO3UIbI,
OTHOCSITCSL pa3HbIC BHJIBI HANEPCTSIHKU (IUTUTAIUC), TOPHUIBETA,
JAHBIII, pa3HbIC BUABI JKENATYIIHUKA, CTpodaHTa, MOPO3HUK M T. 1.
B Oonbmx  103ax  cepleyHble TJIMKO3WJbl MOTYT BBI3BIBATH PBOTY
(BIMSHHE HA PBOTHBIA IEHTP M XEMOUYYBCTBUTENIBHBIE PEUEHTOPHBIC
30HbI), TOHOC, HapymieHus AedarenbHocTy [THC (ronoshas 6ok, Oecro-
KOMCTBO, OECCOHHMIIA, JENPECCHUBHBIC SIBJICHUSI, HAPYIICHUS 3pEHMUS,
pe3kas OpaguKapaus, IKCTPACUCTOIHS, TPETIETaHUE JKETyA0YKOB M OCTa-
HOBKa cep/a). ToKcHYHBIe 10361 BRI3BIBAIOT yrHeTeHne Na -K -Hacoca,
MOTEPIO0 BHYTPUKIIETOUHOTO KAJIHsI, CIEJICTBUEM YETO SBJISICTCS apUTMUSL.

Hanepcmanka (Digitalis purpurea) — JaByJ€THEE TPaBSIHUCTOE
pacTeHue, JIMCThI KOTOPOTO COJEPKAT CEpJCUHbIC TIUKO3UIbI (AUTH-
TOKCUH W TUTOKCHH), CAallOHMHBI WU Jpyrue BeuiectBa. Iuxo3uowt
HanepcmAHKU OTINYAIOTCS HAaMOOJbIIEH CTOMKOCTHIO B OpPraHU3ME IO
CPaBHCHUIO C JIPYTMMHU CEPACYHBIMU TJIMKO3UAAMH, MEJJICHHO BBIBO-
JSITCSL U3 OpPraHM3Ma W XapaKTEPU3YIOTCS BBICOKOM CTENEHBIO KyMYy-
msumd. [IpumMensiercs npu HapyleHusax purMa cepaua. [Ipu nepenosu-
POBKE MOTYT NPUBOJUTH K PE3KOM OpagukapAuH, 3KCTPACHUCTOJIHUH.
Tokcuueckre J03bI MOTYT BbI3bIBATH TPEIETAHUE KEITYJOUYKOB H
OCTaHOBKY cepaua. I[lpu oTpaBieHuM mnpenaparamMu JUTrKTaIMCA
Ha3HA4yaroT aTpONuH, KO(EerH, KaIuid XJIOPUI, YHUTHOJL.

Jlanovniuu  (Convallaria) — MHOTOJIETHEE TpPaBSHUCTOE pPACTECHHUE
CeMEICTBa JIUJIeiHBIX. Bee yacTu pacTeHust coaepkar TIIMKO3UIbI, OJIH3-
KHE TI0 XUMHUYECKOMY CTPOEHUIO K IIMKO3U1aM HarnepcTsHKU. OCHOBHBIC
TJIMKO3UIBI JIAHJIBIIIA — KOHBAUIATOKCUH U KOHBAJUISI3UI, OTIUYAOTCS
Majio CTOMKOCTHIO M HE 00J1afaroT KymyJasaTUBHBIM 3¢ dekrom. [Ipermna-
paThl JIaHJBIIIA YAaCTO MPUMEHSIOTCS B COYETaHWU C IIpernapaTtamu
Bajiepuanbl M OosippliHUKa. [Ipyu momagaHud B KPOBb Ipemaparhbl
JaHJIBIIIA OKa3bIBAIOT OBICTPOE M CHJIBLHOE BIUSHUE Ha CEPJCUYHYIO
JESITEIbHOCT.
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Jlabopamopnasn paboma 9

Paboma cepoua npu ompasaeHuax anKkaaouoamu
u 27auKo3udamu

3a0danue: yCTaHOBUTHh METOJIOM Kapauorpauu BIUSHUE TOKCH-
YECKHUX /103 alKaJoua0B (KodernHa, aTpONMHA) M CEPJICUYHBIX TIIMKO-
3u10B (CTpodaHTHHA, HACTOMKHU JIAHJIBIIIIA) HA CEPJICUHYIO JCATEIIb-
HOCTb JIATYIIKH.

Jlna pabomot HeodOX00umo: NATYIIKA, TIPEeNapoBabHBIN HAOOP,
MIOpUI] HAa 2 MJI, amIyJibHble pacTtBopbl Kodeuna 10% — 1,0 mn u
ctpodantuHa 0,05% — 1,0 My, HacToOiika JaHABIIIA M KpacaBKH,
pactBop PuHrepa, Bechl Jji1 B3BEUIMBAHMS JISTYIIEK, YCTAHOBKA JJIS
(OTORNEKTPUUECKON  PETUCTpAIlUK  KapauorpamMMbl  (LITaTHUB €
dboTtonpeodpazoBaTesieM U CepPUHKON, OJOK MUTaHHUS, CAMOIIHUCEL]
(peructparop H-338), nunerku xumuueckue Ha 1 min— 1 mrT.,
crakaHuuky Ha 50 Mi1 — 2 MIT., TJ1a3HbIE TUIIETKHU — 3 IIIT.

Memoduka uccnedosaHusA

JIJist BBITIONTHEHUST paOOThl y JISATYHIKH PAa3pylIUTh CIUHHOW H
TOJIOBHOM MO3I 30HJOM, IOMECTUTh Ha NPENapoBaJbHYIO JOCKY
OpIOIIHOM TOBEPXHOCTHIO BBEpX U 3aUKCHUPOBATH 3a JIANKHU
oynaBkamMu. OOHaxuth cepjue. OCTOPOKHO, YTOObI HE MOBPEAUTH
cepate (0cOOEHHO BEHO3HBIM CHUHYC), cpe3aTh MepuKap, nepepes3arhb
WJIU B3ATh Ha JIUTATypy Y3/CUKY.

Bepxymiky cepiaiia 3axBaTUTh HEOOJBIIOW CEepHUHKON, KOTOpas
HUTKON COEIUHSIETCS] C PhIYAXXKOM (POTOIIEKTPUUYECKOTO Mpeodpazo-
Baress (MpeoOpa3oBarellb YKPEIUISIETCd B IUTATHUBE HaJ CEPALEM).
OTperynupoBaTh YCUJICHUE HA CAMOIKCIIE TaK, YTOObI aMIUIUTYA OT-
KJIOHCHHSI TIepa caMOIMCIa MPH TMOJHOM Ha)XaTWH pblyaxkka (oTo-
npeoOpazoBatenss Oblia B mpenenax 1,5-2 cm. Hamaauth rpaduue-
CKYIO PETUCTPAIMIO COKpaIIeHUH cepAalla Ipy ONTUMaTbHON CKOPOCTH
JBW)KEHUA JICHThl. Bo m30exaHue MojAChIXaHUsl MOBEPXHOCTH Ceplia
NEPUOINYECKH OpOLIaTh €ro pacTBOpoM PuHrepa.

3anucaTh MCXOJHYIO KapAauorpaMmy(KoHTposib). He mpekpaias
pEerucTpaiuy, HaHECTU Ha CEPJIE HECKOJIBKO Kallellb UCCIETyeMOTo
pacTBopa — pacTBopa Ko(enHa WIM HACTOWKHM JIaHJbIIIA OMpee-
JIEHHOM KOHLEHTpalMK (aMIyJbHbIE W alTEYHBbIE PACTBOPHI Pa3BO-
IuTh pactBOpoM Punrepa B cootHomenuu 1:10; 1:5; 1:1, HaunHats
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SKCIIEPUMEHT C MEHBIIIEH KOHIIEHTparuu (T. €. OOoJbIIero pasBe-
nenus). OTMETUTh MOMEHT HAaHECEHHUs HCIBITYEeMOro pacTBOpa Ha
kapauorpamme. Ilocime KakI0ro BO3JCUCTBUS OTMBIBATh CEpAIC
pacTBOpoM PuHrepa v KOHTPOJIHMPOBATH aMILIUTYAY OTKJIOHEHHS Tepa
camonuciia (HE JOMyCKaTh «BCIUIBITHS» cepana). [loBToputh
HKCIIEPUMEHT C APYTUM HCCIEAYEMBIM BEIIECTBOM.

[Ipoananu3upoBaTh KapAUOrPaMMBbI, MOJYUYEHHBIE NPU BO3ACUCT-
BUM PACTBOPOB AJIKAJIOWIOB M TIIMKO3UIOB PA3HBIX KOHIIEHTPAIIUN TI0
CpPaBHEHUIO ¢ KOHTposieM (pacTBopoMm Punrepa). OTMETUTh HaIU4He
apUTMHUM, pacCUUTaTh U3BMEHEHHUE YaCTOThI (KOJIUYECTBO COKpAIICHUMN
B MUHYTY (YI./MUH.) U CUJIbI CEpPJICUHBIX COKpalIeHUN (aMIUIUTY]a
OTKJIOHEHUS mepa camonuciia B MMm). CpaBHUTH pe3yJibTathl. OO0CHO-
BaTh U3MEHEHUS B paboTe ceplla, UCMOJIb3ysl 3HAHHUS O MEXaHU3Max
JNEUCTBUS UCCIEAYEMBIX BEIIECTB.

Odopmuts npotoko. Caenars BEIBOIBI.

Jlabopamopnas pavoma 10

BrausHue ®0OC u ¢peHona Ha pabomy cepoua

3aoanue: u3yunth paboTy cep/ilia IPU BO3ACHCTBUM PACTBOPAMHU
Metmianerodoca (koHueHTpaimsa 250 mr/m), kapo6odoca (250 mr/mn),
dbenona (50 mr/n) merogom Iltpayo0a.

Jlna pabomowt HeodX00umo: TNpenapoBajbHBIN HA0Op, TIa3HbBIE
HOKHHUIIBI, meNK, KaHtois [Itpay0a, mTaTuB ¢ JankamMu JJIsl Kperuie-
HUS KaHIOJIU, TTaCTePOBCKasl MUTETKA C PE3MHOBOU I'PpyIIeH, yCTaHOBKA
U1 (DOTORIEKTPUUYECKON PErUCTpalii KapAuorpaMMbl (YHUBEpPCAIb-
HBIN mTaTUB ¢ oTonpeoopazoBaTeaeM U cephUHKOM, OJIOK MUTAHUS,
peructparop H-338), pactBop Punrepa, pactBopsl penoina (50 mr/in) u
kap6odoca (250 mr/n).

Memoduka uccnedosaHusA

PaboTa BBIMOJHSETCS HA CEPALC, W30JUPOBAHHOM [0 METOMY
Htpayba. ¥V JArymikd paspyliuTh HEHTPAIbHYI0 HEPBHYIO CHCTEMY,
3auKCUpOBaTh Ha TIPEMAPOBATILHOM JIOIIEYKE OPIOIIKOM BBEpPX H
oOHaxuTh cepaue. [logBecTu murarypsl o1 A0PTY 0 €€ pa3BETBICHUS
(1), mox mpaByto ayry aopThl (2), moJ BEHO3HBIN CHHYC (3), O] KOpHH
000uX JIETKUX (3T JIMTaTypbl IEPEBA3ATH CPa3zy).

JIarymky mnoBEepHYTh TOJOBOM K ce0e U, CJerka HaTAruBas
JUraTtypy 2, cienaTh Haape3 AYTd aopThl MPUMEPHO MOCEPEIUHE
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MEXK]ly JINTaTypol W pa3BeTBICHUEM aopThl. Hampes caenate moa
yriioM B 45° u He 0oible, 4eM Ha IIOJIOBHHY IIMPHHBI COCY/IA.
B paspes cocyna 6eIcTpo BBecTH KOHUMK KaHtonu [ITpayba, yacTuaHo
3aIl0JIHEHHBIN pacTBOpOM PuHrepa. KOHUMK KaHIOIU JIETKO TMPOJIBHU-
HYTh B IMOJIOCTh >KEJIyJOYKa TaK, YTOOBI K€JTO0OOK €€ TOHKOrO KOHIIa
npuiencs noxd auratypy 1. [lonmaganue kaHiOIM B KEIIyJI0YEK BCETIa
CONMPOBOXKIAETCA TOsIBIIEHHUEM B pacTBope Punrepa ¢doHTaHunka
KpoBU. Eciau mipyu BBEIEHUM KaHIOJNS BCTPEYAECT MPEMATCTBUE, TO
3HAYUT, €€ KOHYUK yIEPCs B KaHAJ U3 MOJYJYHHBIX KJIalaHOB, B 3TOM
CIydyae KaHIOJIO BBITAIMNTL M BO BPEMS CHCTOJIBI CEpPALA BBECTHU
BHOBb. OCTOPOXHO, HE W3MEHSSA IOJIOKCHUS KAaHIONW, 3aBSA3aTh
auratypy | Bokpyr menku. Eciin KaHroJIg BCTaBJ€HA MPABUIBHO, TO
IIpU BEPTUKAIBHOM MOJIOKEHUH TIpernapara *UJIKOCTh U3 KAHIOJIU BO
BpEMs TUACTOJIBI IOCTYNAET B KEIYAOUYEK CEPALA, pa3ayBas €ro, a BO
BpPEMSI CUCTOJIbI YPOBEHB KUJIKOCTH B KAHIOJIE TOJHUMAETCH.

[lepeBsizaTh BEHO3HBIN CUHYC (JIUratypa 3) U BbIpE3aTh CEPALC U3
opranusma. [losbie BEeHBI cpe3aTh Ha YPOBHE CHUHYCa, MIEPEBSI3aTh 00€
IYyTU a0PThI, COCYIbl O0OMX JIETKUX M JPYrue TKaHU. YKPEHuTh B
IITATUBE KAHIOIIO C CEPALIEM M MPOMBITH €ro MoJOoCThb. s 3Toro ¢
IIOMOIIBIO MACTEPOBCKOW IUINETKU CMEHHUTh HECKOJIBKO Pa3 pacTBOP
Punrepa B kantosie. Bo Bcex ciydasgx YpOBEHb KXHAKOCTH JIOJIKEH
OBITh B KaHIOJIE ITOCTOSIHHBIM.

C mnoMollbl0 pblUYaXKKAa OHrelibMaHa U (DOTORIEKTPUYECKOTrO
npeoOpaszoBaTesisi HANAAUTh TPapUUIECKyI0 PErUCTPAIIUI0 COKPAILICHHM
M30JIMPOBAHHOTO cepana Ha peructparope H-338 u 3anucarts ucxon-
HYI0 KapauorpaMmmy. 3aMEHUTh PACTBOP B KaHIOJIE HA pacTtBop Pun-
repa, coaepxammii @OC, 1 BHOBb 3amucaTh KapAuorpammy. 3aTeM
OTMBITh cepAlle pacTBopom Punrepa. CroycTss 5 MUHYT TOBTOPHUTH
OMBIT C IPYTUM BEIIECTBOM.

OdopMUTh MPOTOKOJT ONBITA, BKIEUTh OTPE3KU KapAUOTPaMMBbl B
TeTpaab, PACCUUTATh YACTOTY (KOJIMYECTBO COKPALIEHUN B MUHYTY) U
CUJIy CEpACYHBIX COKpALICHUW (aMIUIUTyJa OTKJIOHEHUS Iepa caMo-
nYcla B MM) IPU BO3JEUCTBUU KAXKJIOTO U3 HCCIEAYEMBIX TOKCHYEC-
kX BeniecTB. CpaBHUTH MOJyYEHHBIC pe3ysibTaThl. ClenaTh BHIBOIBI.
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