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TEMA 1. CACTEMA BOAOII0/Ib30BAHUA

BonmoeM ucnonp3yeTcs 4eOBEKOM JUISl PAa3HBbIX HYXJ: IMPOMBIII-
JICHHBIX, CEJIbCKOXO3SIUCTBEHHBIX, MUTHEBBIX, PEKPEALIMOHHBIX, CIIOP-
TUBHBIX, OBITOBBIX, PHIOOXO3SHUCTBEHHBIX. [Ipu ATOM CcTeneHb 3arps3-
HEHHS PEK Y BOJOXPAHWINIL TOBCEMECTHO PACTET, @ OJHOBPEMEHHO C
3TUM MAJAET UX CIOCOOHOCTh K CAMOOUYUIIEHUIO.

HccnenoBanusi BOAHON TOKCHKOJIOTHHM HampaBJIeHbI Ha Pa3pabOTKy
OXPAaHHBIX MEPOIPHUATHHI, 00ECICUUBAIOIINX HOPMAJIBHBIA XOJI OCHOB-
HBIX TPOLIECCOB KPYrooOOpOTa BEUIECTB B BOJOEMAaX M BAKHEHIIIHMX
OMOJIOTMYECKUX TPOIIECCOB (POPMHUPOBAHHMSI XOPOIIETO KAUYECTBA BOJIBI.

1.1. Buowt 6o0oononiv3oeanus

HopMmupoBanue kadecTBa BOJBI OCYIIECCTBJISIETCS B HACTOSIIEE
BpEMS 0J1 XO03AUCMBEHHO-NUMBEBO20, K)JIbMYPHO-0bIM0B020, Pbl-
00x0341ICMBEHHO20 U B HEKOTOPBIX CIy4dasx JJisl APYTUX BUIOB BO-
JIOT0JIb30BaHUsI. OCHOBHOM NMPHUHIMIT PETJIaMEHTAlIMM KaY€CTBEHHOTO
COCTOSIHMSI TIOBEPXHOCTHBIX BOJI 3aKJKOYAECTCS B YCTAHOBJICHUU IIPE-
JICJIbHBIX 3HAUCHUM OCHOBHBIX ITOKAa3aTesed cocTaBa U CBOMCTB BOJIBI,
COOJII0/ICHHE KOTOPBIX JIOJKHO HUCKJIIOYUTh OTPAHUYCHUS WM Hapy-
IICHUS] HOPMAJIbHBIX YCIOBUH BOJOIIOJIb30BAHMUS.

Buabl ucnosib30BaHuss BOAHOI0 00bEKTA ONPEACISAIOTCS B CO-
oTBeTCcTBUU ¢ BoaHbIM KojekcoM PO.

¢ K xo3siicmeenno-numovesomy BOIONOIb30BAHUIO OTHOCHUTCS
HCIIOJIb30BAaHUE BOJHBIX OOBEKTOB WJIM UX YYAaCTKOB B KayeCTBE HC-
TOYHHKA XO35MCTBEHHO-IIUTHEBOTO BOJIOCHAOKEHUS, a TaKXKe I BO-
TOCHA0KEHHS TIPEANPUATHI TTHIIEBON TPOMBIIILICHHOCTH.

% K pekpeauuonnomy BOJIONOIH30BAHUIO OTHOCHTCS HCITOJIB30-
BaHHE BOJHBIX OOBEKTOB JIJIs1 KyMaHHWs, CIIOPTAa U OTIbIXa HACEICHUS,
a Tak)Xe WHOE HCIIOJb30BaHHE BOJHBIX OOBEKTOB, HAXOISIIMUXCSI B
YepTe HACEJICHHBIX MECT.

s Puiboxozaiicmeennvie 6000moKu, BOJOEMbl WA UX OTHEIIb-
HBIC YYaCTKH, UCIIOJb3yEMBIE JJIsl BOCIIPOU3BOJICTBA, IIPOMBICIIA U MHU-
rpaivu pbi0 U OECTIO3BOHOYHBIX, MTOAPA3ACISIOTCS HAa TPH KATErOPHUH:

® K blCcuiell Kame2opuyu OTHOCSITCS. MECTa HEPECTWIHUII; MecTa
MacCOBOTO HaryJjia 1 3MMOBAJIbHBIE SIMbI IIEHHBIX U 0CO0O IIEHHBIX BU-
JIOB PHIO M JAPYTrUX IPOMBICIIOBBIX BOJIHBIX OPraHM3MOB; BOJOOXpPaH-
HBbIE 30HBI XO3SUCTB JIOO0T0 THUMA JJISI UCKYCCTBEHHOT'O pPa3BEICHUS
PBIOBI M BOJIOOXPaHHBIC 30HBI (BKIIIOUYAsT IPHOPEIKHBIC BOJIOOXPaHHBIC
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II0JIOCBI) CaJIKOBBIX U IPYAOBBIX XO3SHCTB, PacloOKCHHBIC Ha pac-
crossHnm He MeHee 500 M 0T Bo103a00pa WM TPaHUIIBI XO3SICTBA,

® K nepeot kamezopuu OTHOCSTCS BOAHBIE OOBEKTHI, UCIIOJIb3Ye-
MBbI€ JIs COXpPAHEHHUs U BOCIPOU3BOJICTBA 1IEHHBIX BUIOB PhIO, 00J1a-
JTAIOIIMX BBICOKOM YYBCTBUTEIBLHOCTBIO K COJIEPKAHUIO KUCIIOPO/IA,;

® KO 8MOpoll Kamezopuu OTHOCATCS BOJHBIC OOBEKTHI, UCIOJIb-
3yeMble JIJIs IPYTUX PhIO0X03IMCTBEHHBIX LIEJICH.

1.2. Hopmut kauecmea nosepxnocmuvix 600. Cucmema I/IK

1.2.1. Hopmamussl Kayecmasa rno8epxHoCmMHsbix 800

HopMaTtuBbl kauecTBa MOBEPXHOCTHBIX BOJ BKJIKOYAIOT:

» O06me TpeboBaHUSI K COCTAaBY U CBONCTBAM IMOBEPXHOCTHBIX
BO/JI JUTA PA3JIMYHBIX BUJIOB BOJOIIOJIb30BAHNS;

» [lepeueHb HOPMUPYEMBIX MUKPOOHOJIOTHUECKUX MTOKa3aTeIICH;

» Ilepeuens mnpenenbHO jgomyctuMbix KoumeHTpanuii  (ITJIK)
BPEJIHBIX BEIIIECTB B BOJI€ BOJHBIX OOBEKTOB, UCIIOIB3YEMBbIX IS XO-
3STICTBEHHO-TIUTHEBBIX U KOMMYHaIbHO-OBITOBBIX HYXJ] HACEICHUS;

» [lepeuens I1/IK BpemHbIX BemecTB B BOJIe BOAHBIX OOBEKTOB,
UCIIOJIb3YEMBIX B PhIOOXO3SIHCTBEHHBIX ETISX.

Takum o00pa3oMm, Kaxaas CHCTeMa BOJAONOJb30BAHUSA HMEECT
CBOI Ha0Op pezramenmupyrouwiux mpedosanuil K Kauecmaey 600bl 10
IIMPOKOMY KPYTY Pa3INYHbIX MMOKA3aTEIICH:

- OMCYmcmeue moKCUu4ecKux eeuecms,

- NPUCYMCMBUE HYHCHBIX INEMEHMOE 8 HEOOX0OUMOM KOIUYeCcmeae
U couemanuu,

- omcymcmaeue namo2eHHbIX MUKPOOP2AHUIMO8, Napa3umos,

- 0epanudenus no 3anaxy, 6Kycy, ygemy u np.

K sTum noka3zartesnsm, OOJBIIMHCTBO U3 KOTOPBIX MPHU BOJOIOb-
30BaHUM KOHTPOJIUPYETCS MOCTOSIHHO, H00aBneHbl II/[K — HopMaTUB
COEP:KAHUA XMMHUUYECKOr0 BelleCTBA B OKpY:Kawiied cpeae
(Boze, BO3ayXe, MMOYBE, MUIICBBIX MPOJTYKTaX).

Panee B CCCP, a tenepr B Poccuiickoit ®enepanyu pa3padbathbi-
BaroTcss jaBe cuctembl IIJIK: canmrapHo-ruruenndeckue (ITJ1K..) wu
peiooxossiicteennbie (ITK,y). IIJIK sBnserca BepxHel rpaHuneil KOH-
LEHTPALIMU TOKCHMYECKOTO BEIIECTBA, KOTOpasi JIOIyCcKaeTcsl B cpene 0e3
HapylieHus: ee kadectsa. JlJi1 BOOHOW cpelbl 3TH HOPMATHUBBI JOJKHBI
BBIJICPYKUBATHCS TIPESIIPUSTHSIMY, HAUMHAS ¢ paCUeTHOTO (KOHTPOJILHOIO)
crBopa (100 M HIpKe IO TEYESHHIO OT MecTa cOpoca CTOYHBIX BOJ).
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1.2.2. TpebosaHusa K pazpabomeke NAK

Ilpu paspabomke canumapno-ecucuenuyeckux II/[K ydautbiBaeTcs
KPaTKOBPEMEHHOE U JOJITOBPEMEHHOE JICUCTBUE BEILIECTB HA canumap-
HOe cOCmosHUEe 8000eMO8 . KUCIIOPOJIHBIN PEXUM, COACpKaHUEe CIIOCO0-
HBIX pa3yiaraThCsl BEMIECTB, CIIOCOOHOCTh BOJABI K 3aTHUBAHUIO M CAMO-
OYMILICHUIO, YACICHHOCTh MUKPOOPTraHU3MOB M T. . B mocnennee necs-
TUJIETUE OMNPEACISIETCS TaAKKE CmaduIbHOCHb 3arPSI3HAIONINX BEIIECTB
U UX KYMYJISIMUBHbBIE CEOUCMBA.

Ilpakmuueckoe 6eedenue I/IK ¢ canumapno-cucueHuveckux
no3uyuil 0003Havaem, UYmo HeIb3A UCHOIb306AMb OJI1 NUULEEHIX
uesneit 600y u3z eoooema, 20e npesvtuiaemca I/[K. A ecnu eoooem
yace UCnob3yemca 6 Kadecmee NUMbEB020, MO €20 HeJlb3A
3azpazuams eviue IL/[K.

Haubonee xecTkue TpeOOBaHUSI YCTaHABIMBAIOTCS VISl pblOOX0-
3aucmeennvix II/[K. TOKCUYHOCTP MHOTHX BEIIECTB OPraHUYECKOU
OpUPOABl U TPEXKAEC BCETrO PA3IUUHBIX MECTUIUIOB Il PHIO U
0€CTM03BOHOYHBIX TUJIPOOMOHTOB B JIECATKU M COTHU pa3 BBIIIE, YEM
JJI TEIJIOKPOBHBIX KWUBOTHBIX. [IpruMHa 3TUX pa3IM4uid BIIOJHE
OYECBHUJIHA. TEIJIOKPOBHBIC JKMBOTHBIE HMMEIOT KPATKOBPEMEHHBIN
KOHTAKT C 3arpsA3HEHHOW BOJOM, MOCTYNAKOUIEH B HUX MOPLUHOHHO, a
JUIsl TUAPOOUOHTOB — 3TO Cpejla MOCTOSTHHOTO OOUTaHMUS.

Ilpu pazpabomke pwviooxoszaiicmeennvix II/[K HeoOXoquMo H3y-
yaTb CmMaOUulIbHOCMb 3arpsA3HSIONIETO BEIIECTBA, €0  GIUsSHUE HA
canumapHoe cocmosinue 600oema (IPO3pavyHOCTbh, IIBETHOCTH BOJIBI, pH,
xkuciaopoaei peskum, BIIK u np.), ¢umonnanxkmon, eoomvie muxpo-
Op2aHUsMbl, 300NJIAHKMOH, 3000eHMOC, UKDY, JUYUHOK U 83POCIbIX Pbl,
KYMYIAYUIO 8euiecmad poblooil, 6K)yco8ble Kauecmad pblovl.

[TJIK BhICTymaeT B KaueCTBE CTaHIApTa, KOTOPHIA JOJKEH OBITh
HAay4YHO 00OOCHOBAH, TaK KaK IPH 3aBBIIICHHBIX KOHIICHTPAIUIX MTPOU-
30MJIET HApyIIEHWE OMOJIOTUUECKUX MPOLIECCOB, a IPU 3aHMKEHHBIX —
HEOIpaBJaHHbIA MEpepacxo/l CPEACTB M pabodyux pecypcoB s
OYMCTKHU CTOKOB.

HecmoTps Ha conmaHoe IKOI0THYECKOe 000CHOBAHUE 1 OOJIBIITYIO
TpyaoeMKocTh, cuctema IIJIK He oOecreunBaeT HYXKJbl KOHTPOJIS
KauyecTBa BOJ B TIOJITHOM 00BEME TI0 CJICTYIOIINM MPUYUHAM:

v IIJIK paspa6oransr npumepro it 2000 BerecTs, B TO BpeMs
KaK KOJMYECTBO COPAChIBAEMbIX B BOJOEMbI HACUUTHIBAET MUJUITUOHBI,



MHOTHE KOMIIOHEHTBI 3arpsSI3HEHUS BOJIbI PEATUPYIOT JIPYT C APYTOM U
XapaKTep PEAKIUN 3aBUCUT OT PA3JIMYHBIX U U3MEHSAIOIINXCS YCIOBUU
OKPY>KaroIeu Cpeibl;

v METOIBl KOJHMYECTBEHHOI'O XHMHUYECKOTO aHalli3a HMEIOTCS
Tosibko TipumepHo a1t 10% BemecTB, Ha KoTopbie pazpadotansl [1JIK;

v kpaitne Huskue 3HadeHust [1JIK GONBIIMHCTBA BEIIECTB JIEXKAT
3a TIPEJICJIOM YYBCTBUTEJIBHOCTH AaHATUTUYECKUX METOOB,;

v TOKCUYECKUE CBOMCTBA CIIOKHBIX [0 COCTABY CTOYHBIX BOJ HE
MPEACTABISAIOT COO0M CyMMY TOKCUYHOCTH OTJIEIBbHBIX UX KOMITOHEH-
TOB. BOJILIIMHCTBO BEIIECTB MPU COBMECTHOM BO3JCHCTBUM BBISBIIS-
10T 3(h(eKThl CHHEPrU3Ma U aHTarOHU3Ma.

BBuly CIOXXHOCTH, MHOTOOOpa3usi M HEPa3JETMMOCTH 3arpsi3Hs-
IOIMX BEIIECTB, MpoOJieMa 3arps3HEHU BOJOEMOB OTHOCUTCSI K TEM,
KOTOPBIE TPYHO U3yUYHUTh METOJOM H30JIMPOBAHHOIO aHAJIN3a U KOTOPBIE
HE MOJJAI0TCA ACTATBHOMY OIMCAaHWIO. B CBA3M € 3THMM Ha OCHOBAaHHH
TOJIBKO XUMHYECKOIO aHAIN3a W CPABHEHHMS TOJYYEHHBIX JaHHBIX C
BemmunHamMu  [I/IK  He mnpencraBiseTcss BO3MOKHBIM — BBIWICHHUTH
HanboJiee OIMacHbIE KOMIIOHEHTHI C IIEJIbI0 TOCIEAYIONIEH KOPPEKIUU
VICITOJIb30BaHUS XUMUYECKHUX BEIIECTB B TEXHOJOTHUYECKOM ITPOIIECCE.

MHorue BemiecTBa 00J1aJlal0T MyTareéHHbIM, KaHIIEPOTCHHBIM U
TEpAaTOTEeHHBIM JCHCTBHEM, 00 ATHUX CTOPOHAX MX BIUSHUS TaKXKe
HEBO3MOXHO CYJUTh TOJBKO Ha OCHOBAHWHM XMMHUYECKHX AHAJIA30B
MPUPOJHBIX U CTOYHBIX BOJI.

[TosToMy BO MHOTMX CTpaHax B KOHTPOJE AaHTPOIOIr€HHOTO
3arpsi3HEHUST BOJAHOM CpElbl, HapsAly C XHUMHUKO-aHAUTUTUYECKUMU
METOJIaMHU, UMEIOT MECTO MPUEMbI, OCHOBAHHBIC Ha OLICHKE COCTOSHUS
OTJIEJIbHBIX 0COOEH BOJHBIX OPraHU3MOB M MX COOOIIECTB, MOJIBEpra-
IOIIUXCS BO3JIEMCTBUIO 3aIPSI3HEHHOMN CPEIbI.

1.3. buonozuueckue memoowvl OYeHKU KA1ecmea 600HOI CPeobl

buonornyeckue npueMsbl UCCICIOBAHHUS KauyeCTBA BOJHOW CPEIbI
pa3aeIsItoT Ha METO/Ibl OMOMHAUKAIIMA U OMOTECTUPOBAHMUS.

1.3.1. buoHOuKayus
buonaukaius npeaycMaTpuBaeT BBISBICHUE YK€ COCTOSBIIETOCS
WM MPOMUCXOMAAIIECTO 3arpsA3HEeHHs BojoeMa MO (DYHKIIMOHAJIbHBIM
MoKa3aTeyisiM €ro oduTaTesaeld WM JKOJOTUYECKON XapaKTePUCTHKU
COOOIIECTB OpraHU3MOB. bruonHAMKAIMs TpeyCcMaTpUBaET TaKCOHO-
MHUYECKUN aHaJIN3, aHAJIM3 YUCICHHOCTH U COCTOSIHUS OpPraHU3MOB,
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OOUTaIONIUX HA HCCIEAyeMOM yyacTke BojgoeMa. OlieHKa KauecTBa
BOJABI KaK cpeabl OOMTaHHS THIAPOOHOHTOB (OMOWMHIMKAIINS) MPOBO-
JUTCS TIO CJIEAYIOIIMM MOKA3aTENsIM

v'I0 QHUTO- M 300ILUIAHKTOHY — OOIIas YHCIEHHOCTH KIIETOK,
o011lee 4YMCJI0O BUIOB, 00IIasg OMomacca, YUCICHHOCTh OCHOBHBIX
rpyIir, 6uomMacca OCHOBHBIX TPYII, YUCJIO BUAOB B IPYIINE, MAaCCOBBIC
BU/JIbI U BUJIBI-UHANKATOPHI CAlPOOHOCTH;

v 110 3000eHTOCY U nepuuToHy (II0 TEM K€ IMOKA3ATENSAM);

v 110 MEKpOOHOJIOIHYECKUM TTOKA3aTEIsM,;

v/ 110 MakpoduTam.

HecMoTpss Ha TO 4TO OMOMHAMKAIUS SBJISIETCS OCHOBHBIM METOJIO-
JIOTHYECKUM TTPUEMOM, UCTIOJIb3YEMbIM B OMOMOHUTOPUHTE TTIOBEPXHOCT-
HbeIX BoA B cucreMe OI'CHK, 3ToMy npueMy CBOWCTBEHHBI CYILIECTBEH-
Hble HeAocTaTku. [Ipexne Bcero, M3MEHEHHsI BUJIOBOTO COCTaBa COOO-
IIECTB BOJOEMOB MPOUCXOMAT OBICTPO TOJBKO MPU 3aMOPHBIX cOpocax,
KOI'JIa pe3yJIbTaThl OTPABJICHUN JIETKO BBISIBISIFOTCS M 0€3 NMPUMEHEHUS
CHEIUAIbHBIX cucTeM. MI3MEHEeHUsI BUJIOBOIO COCTaBa O€3 SIBHBIX 3aMO-
poB (HOpMHUPYIOTCSL B pe3yJIbTaTe JJIUTEILHOTO OTPABJICHUS BOAOEMA U
CTAaTUCTUYECKU JOCTOBEPHBIMU CTAHOBSTCS TPH AAJIEKO 3allleIIeM
3arpsizHeHuu. Kpome Toro, BHUIOBOWM C€OCTaB WM (HYHKIIMOHAILHOE
COCTOSIHME TUAPOOMOHTOB U3 3arpsi3HEHHOIO BOJIOEMA HE MOT'YT CITYXKUTh
XapaKTEPUCTUKON TOKCHMUYECKUX CBONCTB BOAHOM Cpelbl HA MOMEHT
uccienoBanusi. He MoryT HallTH PUMEHEHUS CUCTEMBI OMOJIOTMYECKOM
VHVKAIMU U B XOJIOJHOE BPEMSI TOJ1A.

C npyroil CTOpPOHBI, TUAPOXUMHUYECKUE U XWMHUKO-aHAIUTUYCCKUE
METO/IbI TAK)KE€ MOTYT OKa3aThCsi HEAI(PPEKTUBHBIMU H3-3a HEJOCTATOUHO
BBICOKOM MX 4yBCTBUTEIHHOCTH. JKUBbIE OPraHU3Mbl CIIOCOOHBI BOCITPH-
HUMAaTh 00Jiee HU3KME KOHIICHTPAIIMK BEIIECTB, YEM JIF000M aHaIUTHYe-
CKUM JIaT4WK, B CBSI3U C 4YeM OMOTa MOKET ObITh IMOJIBEpKEHA TOKCHUYE-
CKHM BO3JIECTBUSM, HE PETUCTPUPYEMBIM TEXHUUYECKUMHU CPEJICTBAMMU.

B cBs3u ¢ atum chopMupoBanach KOHIIEHIHUS TOKCHKOJIO-
rHYeCKOro 0MOTeCTUPOBAHUSA, T. €. UCIOJIb30BAHUS OMOJIOTMUYECKUX
OOBEKTOB B KaU€CTBE CPEJICTBA BBISIBJICHUSI CYMMApHOTO COJCPKaHUS
TOKCUYECKUX KOMIIOHEHTOB B BOJHOM Cpejie.



1.3.2.buomecmuposaHue

bruoTtecTpoBanue B MIMPOKOM CMBICTIE CIOBa MPEACTABISIET COOOM
METOJIMYCCKUN TpUeM, OCHOBAaHHBIM Ha OIICHKE JeWcTBUA (akTopa
Cpeibl, B TOM YHCIIE M TOKCHYCCKOTO, Ha OPraHu3M, €ro OTICIIBHYIO
(GYHKITHIO WK CUCTEMY OpraHu3MOB. bruorecTupoBaHue mo3BOISIET CBOE-
BPEMEHHO BBISIBUTH KOMOWHHPOBAHHOE JICHCTBUE XUMHUYECKUX BEIIECTB,
KOTOPOE HEBO3MOXKHO OMPEACIINTh XUMHUCSCKIMH aHaIH3aMHU.

buotecTupoBanne ¢ HCIOIB30BAHUEM THIPOOMOHTOB MOKHO
MPUMEHSTD JIJIs PELICHHS OOJIBIIIOTO Kpyra 3a/1a4:

1. IlpoBeneHue 00I3aTEABLHOTO JJIs BCEX MPEANPHUITHI TOKCUKO-
JOTHYECKOTO MCCIAEIOBAHUS CTOYHBIX BOJ B COOTBETCTBUH C
«ITpaBusiaMu oXpaHbl TIOBEPXHOCTHBIX BOJ», BBeaeHHbIMU ¢ 01.03.91
U JUISL COCTaBIICHHUS SKOJIOTHYECKUX MACIIOPTOB MPEANPHATHH.

2. IIpoBencHre B ONIEpaTUBHOM PEXUME KOHTPOJISI aBApUMHBIX H
JIPYTHUX 3aJMOBBIX COPOCOB BHICOKOTOKCHYHBIX CTOYHBIX BO/I.

3. Onpenenenne ypoBHS O€30IMaCHOTO pa30aBICHUS CTOYHBIX BOJT
C IENBbI0 YCTAHOBJICHHUS M KOPPEKTHPOBKH MPEACIHHO IOMYCTHMBIX
copocop (ITJIC) BemiecTB, NMOCTYNAIOIIUX B BOJHBIC OOBEKTHI CO
CTOYHBIMHU BOJIAMH.

4. TlpoBeneHne TOKCHKOJIOTHYECKON OIICHKH COPOCHBIX M JIpe-
HAXXHBIX BOJ| CEIbCKOXO3SIMCTBEHHOTO IPOM3BOJICTBA, COJEPIKAIINX
MEeCTHUITUIbI, IPH OTBEJICHUH X B BOJOIIPUEMHHUKH.

5. IlpoBenenne KOHTPOJS TOKCHYHOCTH CTOYHBIX BOJ, IOJIaBa-
EMbIX Ha OMOJIOTHYECKHNE OUYHUCTHBIC COOPYKEHUS C IENIbI0 TpeayIpe-
KIEHHUS TIOCTYIUICHUS TOKCHYHBIX [IJIT OHMOIIEHO30B aKTUBHOTO WA
3arpsI3HSAIONINX BEIICCTB.

6. KomnuecTBeHHas orieHKa pabOThl OYMCTHBIX COOPYKEHUM.

/. TokcukomornyecKkas OIeHKa KadecTBa MUThEBOM BOABI BOIOIIPO-
BOJIOB, apTE3UAHCKUX CKBAKWH U IPYTUX UCTOYHHUKOB ITUTHEBOM BOJIBI.

8. OmeHka MyTareHHOTO, KaHIIEPOT€HHOTO W AMOPHOTOKCHYE-
CKOT'0 JACHCTBHS MPUPOTHBIX M CTOYHBIX BOJI.

9. OueHka COCTOSHHS TPUPOJHBIX BOJOEMOB M BOJIOTOKOB,
BBISIBIICHHEC aKBATOPHUH C BBICOKMM YPOBHEM 3arpsi3HCHHS C IICJIBIO
COCTaBJICHHS KapT caipoOHOr0 M TOKCHISCKOTO 3arpsS3HCHMUS.

10. MccnenoBanue HaKOIJICHUS! TOKCHUECKUX BEIIECTB B TPYHTAX U
wiax BoJoeMoOB. OlieHKa TOKCHKOJOTMUYECKON OOCTAaHOBKH IPH ITPOBE-



JCHUM THIPOMEXaHM3UPOBAHHBIX paboT (yriryOyieHue CYIOXOTHBIX XO-
JI0B, CTPOUTEIBCTBO TPAHIIICH JIIs TPyOOIPOBOIOB, KaOEeH U T. I1.).

11. WccnemoBaHnme CHOCOOHOCTH TIPUPOJHBIX BOJIOEMOB H
BOJIOTOKOB K CAaMOOYHIIICHUIO.

12. OmeHka TOKCHYHOCTH aTMOoc(epHbIX ocanakoB. [lomydeHue
JAHHBIX JIJII COCTABJICHHUS KapT TOKCUYHOCTH CHEXHBIX IMOKPOBOB,
CBSA3aHHBIX C BRIOpOCAMU TOKCHUUECKHUX BELIECTB B aTMOChEpY.

13. DkcnepuMeHTaJIbHOE OIpeIelICHHe HamOoJiee TOKCHIHBIX
KOMITOHEHTOB M KOMOMHAIINH B CJIOKHBIX 110 COCTABY CTOYHBIX BOJIAX.
BrIsiBIeHHE COCTaBIISIIOIIMX CTOYHBIX BOJI, KOTOPhIE B3aUMHO YCHJIH-
BAIOT JCUCTBUE APYT Apyra.

14. TIpoBeneHnE TOKCUKOJIOTMYECKOT0 KOHTPOJISI KAYeCTBa UCKYC-
CTBEHHBIX KOPMOB JIJIs1 PbIO, NTHUIL U JIp. )KUBOTHBIX.

15. Onpenenenre CrOCOOHOCTH KOMIO3UIIMOHHBIX MaTEpUaIOB
(OCTOH ¢ HANOJHWTENSAMH, IIACTMACChl W T. I1.) BBIACISATH TOKCH-
YECKHUE BEIIECTBA B OKPYKAIOIIYIO CPEY.

Kaxnas u3 3TUX 3aaa4, B CBOIO OYEpPE/b, BKJIKOYAET YACTHHIC
MO/I3aJa4y M 3Tallbl, HyKJAAIOUIMECS B pa3pelieHnn. B 3aBucumoctu ot
MOCTABJICHHOM P MPOBEICHUNA OMOTECTUPOBAHUS 3a1a4d Pa3IUIHBIMU
OKa3bIBAKOTCS TIOJIXO/IbI K OLICHKE PE3YJIbTATOB UCIILITAHUH.

B kaudecTBe 00BEKTOB ISl OMOTECTUPOBAHUS (TeCT-00bEKTOB, TECT-
KYJIbTYp, TECT-OPraHU3MOB) INPUMCHSIOTCS pa3IUYHbIC OPraHU3MBI.
OaKTepuH, OJHOKJIETOYHBIE BOJOPOCIH, BBICIINE BOJHBIC PACTECHUS,
MUSIBKH, BETBUCTOYChIE pakooOpa3Hbie — JadHUM, MOJUTIOCKH, PHIOBI U
ap. OIHAaKO HU OJIMH U3 OPraHU3MOB HE MOJKET CIY>KUTh YHUBEPCAJIb-
HbIM OOBEKTOM, YYBCTBUTEIBHBIM KO BCEM 3arpsi3HSIFOIIUM BEIIECTBAM
B paBHOM cterneHu. [loaTtomy npu nccinenoBaHM TOKCUYECKUX CBOVICTB
MPOMBIIICHHBIX CTOYHBIX BOJ KOHTPOJb JOJKEH IPOBOJUTHCS C
BKIItoueHneM 3-4 TtecT-00bekToB. OIEHKa JIMIIbL TO0 OAHOMY TECT-
OOBEKTY JIOMYCTMMa B TOM CIIy4ae, €CJIM HYKHO ONPEJEIUTh TPAHUIIBI
30HbI YCTOMYMBOIO 3arps3HEHUST HA BOJOEME, a TAKKE MPHU PETYIISIPHOM
KOHTPOJIE TOKCUYHOCTU MTPOMBIIIIICHHBIX CTOYHBIX BOJI.

Haunbonee omepaTHBHBIMUA TTOKA3aTEIIMH TOKCHYECKOTO JCUCTBUS
CJTyKaT MOBEJICHUECKHUE PEAKIIUU U BBDKUBAEMOCTh THPOOHOHTOB.



TEMA 2. BIMAHUE XUMNYECKHUX BELLIECTB
HA KAYECTBO BO/J bl
U TOBAPHOE KAYECTBO PbIbbI

Konmponwsnusie 6onpocwt

1. IlpeameT u 3a/1aun BOJHON TOKCHUKOJIOTHH,

2. MeTo1bl BOMTHOU TOKCUKOJIOTUHA

3. MacmTaOsl 3arpsi3HeHUs THAPOChEphl B pe3yibTaTe ACSITENb-
HOCTH Y€JIOBEKA.

4. 3arpsizHeHue BoJibl B Poccum.

5. [Torpebnenue Boasl B Poccun.

6. KauecTBO BOABI U KPUTEPUU €r0 OIEHKHU. (puznueckue u
XUMHUYECKHE MOKA3aTeJId Ka4eCTBa BOIbI.

7. Buasl BOJIOIIOJIB30BaHMS.

8. HopmbI kauecTBa MOBEPXHOCTHBIX BOJI.

2.1. Xapaxkmep enuanus 3azpA3HAIOWUX 6eUieCME
Ha 600oembl u 600Hble opzanusmol (JIIIB)

XapakTep BIUSHUS 3arpsi3HAIONINX BEIIECTB HA BOJOEMBI U BOJ-
HBIC OPraHU3MBbI NOAPA3ICISIETCS HAa TPU OCHOBHBIE T'PYIIbI, KOTOPbHIE
NPUHATO Ha3bIBaTh JUMUTHPYIOIIMM TToKa3zareneM Bpeanoctu (JIIIB):
oOIIlcCaHUTAPHBIN; TOKCUKOJIOTHYCCKUM; XO03AHUCTBEHHBINH (pHI0O-
X035HCTBEHHBIN).

1. Obwecanumapnwrit JIIIB.IIpy >ToM TuUIle BIWSHUS BEIICCTB
MPOMCXOJIUT HAPYILICHUE UCTOPUUECKH CIIOKUBIIUXCS B BOJIOEME IKO-
JIOTUYECKUX YCJIOBUM. Bce BemecTtBa, OTHOCUMBIE MO JEUCTBUIO K
stoMy JIIIB, 1100 ABISIIOTCS HOPMaJIbHBIMU KOMIIOHEHTAMU JIJIS IIPHU-
POIHBIX BOJOEMOB, JIMOO aHAJOTHYHBI UM 10 ASHCTBHUIO. PaznnuaroT
CJIEIYIOILIME MOATPYMIIBI B IIpeaenax nansoro JIIB:

v’ U3menenue mpoguu BOTOEMOB, KOTOPOE BKJIIOUAET B CEO:

a) MOBBIIICHHE CAIPOOHOCTHU CPEIbI;

0) muctpodupoBaHrE BOAOCMOB;

B) U3JIMIIHEE MOBBIIICHHUE COJCPKaHUs OUOTCHOB.

v’ CHudicenue KOHYeHmpayuu pacmeopenno2o 8 600e KUCI0pood
MOJKET OBITh.

a) CIICICTBUEM IOBBIIICHHUS CAalIPOOHOCTH CPEIbl HITH

0) 0e3 MOBBIIICHUS CalTPOOHOCTH.
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v’ Wsmenenue conenocmu 600bi (BBI3BIBAET HAPYIIEHHE OCMOpE-
T'YJISIUNA BOJHBIX OPraHW3MOB, BOJHO-COJIEBOIO OOMEHA U T. II.) C Ha-
pyIICHUEM WU 0€3 HapyIIeHUS COACPKaHMUS M COOTHOIISHUSI COJIEH.

v’ Usmenenue memnepamypbi 600bi.

a) BBI3bIBACT IIIOKOBEIC SBJICHHS Y OPTaHU3MOB;

0) U3MEHSICT CPOKHU IPOXOKICHUS ONMPEACICHHBIX CTaIuil pa3BU-
THSI OPTaHU3MOB M CE30HHBIX MPOIIECCOB B BOJIOEME.

v Mexanuueckoe 3az2psznenie meepoblymiu 6euecmeami.

a) BJICKOMBIMH B TOJIIIC BOIBI (BBI3BIBAIOT CHIDKEHUE IIPO3PAYHO-
CTH BOJBI U TOJIIIMHBI TPOPOTEHHOTO CJIOsI, 3a0MBaHUE U MEXaHHU4e-
CKOE MTOBPEXKACHUE Ka0p U IMMOKPOBOB TeJIa THAPOOHOHTOB).

0) ocemaroUIMMU Ha JHO, BIOJb OEpEroB, BHI3LIBAIOIIMMU Hapy-
ieHusi OMOIIEHO30B O€HTOCa, MPUOPEKHON BOJHOW PACTUTEIBHOCTH,
3auJICHUE HEePECTUJIUIN, 3aMEeHy 0oJiee 1IEHHbIX B KOPMOBOM OTHOIIIE-
HUM OMOIIEHO30B MEHEE 1IEHHBIMH.

v Mexanuueckoe 3azpssznenue JcuOKUMU 6eUecmeamu’

a) 00pa3yIOIKUMH IUICHKY Ha IMOBEPXHOCTU BOJIBI, YXYIIIAIONIYIO
YCJIOBHSI a’palliM, BO3MOKHOCTb BBIJIE€Ta BOJIHBIX HACEKOMBIX, JbIXa-
HUSI BO3IYUTHO-ABIIIANINX BOJHBIX HACEKOMBIX U T. .

0) 0Opa3yrIMMU SMYJILCHH B TOJIIIE BOJBI C OCEIaHHEM Ha THI-
POOMOHTAX M CHIDKCHUEM MPO3PAYHOCTH BOJIHI,

B) OCCIAIOIIMMH Ha JHO M BOJHYIO PACTUTCIBHOCTD, YTO BBI3bIBA-
€T ru0elib paCTeHUN U YXYIIICHUE CTPYKTYPhl TPYHTOB.

2. Toxcuxonozuueckuit JIIIB. PernamMeHTHpyeMble IO JaHHOMY
JIIIB BeumiecTBa OKa3bIBAIOT MPSAMOE TOKCHUYECKOE JEHMCTBUE HA BOIHBIC
OpraHu3Mbl. DKOJIOTHYECKUE TTOCIEACTBUSl ONPEACIIAIOTCS HEMOCPEACT-
BEHHBIM BJIMSTHUEM BEIECTBA HA HAWOOJIEE YyBCTBUTEIHHBIC BHUJIbI WM
IpyNnbl BUAOB BOJHBIX OpraHU3MoB. [lorpaHnyHbie KOHIICHTpAIUU Jeii-
CTBUSI Ha OPraHU3MEHHOM WM MOMYJISILIMOHHO-BUIOBOM YPOBHSX Opra-
HU3AlUM KUBOTO OJIM3KM WM COBMNAAAIOT. BimsHue Ha OWOlleHOTHYE-
CKOM YPOBHE OIPEACIIACTCS OTHOCHUTEIBLHOM YYBCTBUTEIBLHOCTBIO CO-
CTaBJISIOIINX OMOLIEHO3 BUIOB K 3arps3HSIOIEMY BEILIECTBY.

Tokcukosornueckuii JIIIB no BIvsiHUIO HA OPraHU3MEHHBIN YPO-
BEHb MOJKET BBI3bIBATD.

v’ Hapywenue ¢ynxyuii ovixanus.

a) KOJKHOT'O U 5ka0epHOro;

0) TKaHEBOI'0 M KJICTOUHOTO.
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v Hapywenue pyHkyuil pazmHo’CeHus.

a) THCTUHKTOB M pe()JICKCOB Pa3MHOKCHUS,

0) oBOreHe3a M CIIepMaTOIreHe3a,;

B) IIPOIIECCOB OILIOAOTBOPCHHUS;

T') SMOPUOHAIILHOT'O pa3BUTH (BKIIIOUAs TEPATOrEHHOE JCHCTBHE);

1) BBIAJCHUE WIH Je()EKTHOCTh OTAEIbHBIX CTaIUul Pa3BUTHL.

v Hapywenue ¢ynxyuii numanus.

a) MPOIICCCOB MUILEBAPEHUS U CTECIICHU YCBOCHHMSI ITHIIIH;

0) pedieKcoB TUTAHUS.

v Hapywenue QynKyuoHupoeanus HepeHol Ccucmemvl, TPOsSB-
JISTIOTIEeCs .

a) B YTHETCHHUH, BIUIOTh 10 HapaInycii;

0) B pazapaxaronieM, Bo30yKaaromnieM (MppUTAaHTHOM) TEHCTBUH.

O6a Tuma JeHCTBHUS MOTYT BCTPEUYAThCS MO OTIAEIBHOCTH WU CO-
BMECTHO, Kak (pa3bl TOKCHYECKOTO Mpoliecca.

v Hapywenue ¢pomocunmesa 600HbIX pacmenuil u 6000pOCIiell.

v «Oborcuzarowee» deticmeue (HapylIeHUe TIOKPOBOB TeJIa, 1ENI0-
CTHOCTH MeMOpaH Ha IJIaBHHKaX, 00pa30BaHUE MOJKOKHBIX KPOBOU3-
JUSHUHN U 3B | T. 11.)

3. Xozsiicmeennwtit JIIIB (pviboxo3aiicmeennwtii). Bemecrta BbI-
3BIBAIOT IIOPYY TOBAPHBIX KAUECTB IMPOMBICIIOBBIX BOJHBIX OPTaHU3MOB:

Bxrouaer:

v Ilopuy 6xycoevix Kauecmeé TPOMBICIOBEIX BUIOB (opearnonen-
muueckutl nokazamens (JIIIB). IIposBisercs:

a) B MOSIBJICHUH HEIIPUATHBIX MOCTOPOHHHUX ITPUBKYCOB;

0) B MOSBJICHUY HENPUATHBIX TIOCTOPOHHHX 3aITaXOB,;

B) B IOHMXCHUHU YIIUTAHHOCTH, YXUPHOCTH, KOHCHUCTCHIIMH MsCa
PBIO U IPYTHUX TIPOMBICIIOBBIX OPTaHU3MOB.

v’ Hakonnenue mokcuyeckux éeujecme B OINACHOM JUIS 4YElIOBEKA
Y JOMAIITHUX KUBOTHBIX KOJIUYCCTBE:

a) ycTpaHseMoe P HEKOTOPHIX (hopMaxX KyJTMHAPHON 00paboTKH;

0) He ycTpaHsIeMOe HUKaKUMHU CITOCOOAMHU.

B kadecTBe mokaszarelnield ONMacHBIX KOJMYECTB CIIEIYyeT PYKOBO-
JICTBOBAThCS pa3padaThbiBaMbIMU MHUHHCTEPCTBOM 3/IPaBOOXPAHCHHS
IJIOK(nipenenbHO JOMYCTUMBIC OCTATOYHBIC KOJHMYECTBA BPEIHBIX
BEIICCTB B IIPOJYKTaX MUTAHHMS).

v’ Hakonnenue 6ozoyoumeneti 3abonesanuii. OCOOEHHO OIACHO,
€CJIM TIPOAYKTHI UCITOIB3YIOTCS B CBIPOM BHUJC (HAIIpHMEp, YCTPHIIBI).
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Tperunii JIIIB (x03siCTBEHHBIN) HE BCEra MOXET COIPOBOXK-
JaThCsl YXYIIICHUEM COCTOSHHS TIOMYJISIUNA BOJHBIX OPraHU3MOB U
YCIIOBUI MX BOCIIPOM3BOJICTBA.

2.2. Kpumepuu ouyenku kauecmea 600bl

M. M. TenutueHko chopMyIUpOBal TEOPETUUECKYIO KOHIICTIIUIO
dbopmupoBaHusi KadecTBa BOJAbI: «OCHOBHBIM KAau€CTBOM BOJIbI
SABJISIETCA €€ OMOJIOrMYecKasd MOJHOILIEHHOCTHh — CIIOCOOHOCTh o0ecte-
YUBaTh HOPMAaJbHOE OTMpaBICHUE (HUINOJIOTHUECKUX U OUOXUMHU-
YECKHUX MPOIECCOB, HA 0a3e KOTOPBIX CTPOUTCSA HACIEICTBEHHOCTH
opranu3moB. OHa QopMupyeTCs BBIACICHUSIMHA THAPOOMOHTOB B
nporecce camoouuiieHus. [Ipu 3ToOM TrUAPOOMOHTHI HE TOIBKO
UCIIPABIISIIOT MOHHBIA COCTaB BOJABI M BBIACIAIOT B HEE BUTAMUHBI,
TOPMOHBI, (PEPMEHTHI U APYyTrUe OMOJOTHYECKUE aKTUBHBIC BEIIECTBA,
HO WX BBIJICJICHUS 3alMIIAIOT OT MEPEOKUCIICHUSI PACTBOPEHHOE
OpraHNYE€CKOE BEIIECTBO — SHEPreTHUYECKYI0 OCHOBY aBTOHOMHOCTH
(romeocTrasa) 3KOCHCTEMBL. DKCTpEMalIbHbIC BO3IACHCTBUS HAPYIIAIOT
9TO PABHOBECHE M M3MEHSIOT KAUCCTBO BOIBI» .

KauecTBO BOABI B BOJ0€MeE OLICHUBACTCS MO PALY (PU3MUECKUX,
XUMUYECKUX, OMOJOTHYECKUX U 0AKTEPUOJIOTUUECKUX MOKA3aTeNIeH

% uzuueckue nokazamenu — 3TO TEMIEpaTypa, COJCPKAHHE
B3BEIIIEHHBIX BELIECTB, INIOTHOCThH BOJIbI, OPTaHOJICITUYECKUE TTOKa3a-
Tenu (IPUBKYCHI, 3aaxy U T. 1.);

 xumuueckue noxazamenu — pH, XeCTKOCTb, IIETOYHOCTS,
OKHCIIIEMOCTb, PACTBOPEHHBIE T'a3bl, CYXON U MPOKAJICHHBIA OCTaTKU
uT. 1.,

% OuonozuyecKkuil aHau3 BOJBI OCHOBAaH Ha MPUYPOUYCHHOCTH
OTJICNIbHBIX THUAPOOMOHTOB K BOJAaM C TOW WJIM HHOW CTENEHBIO
3arps3HEHUS.

Kaxum napamempam 0ondcna omeeuams uucmas 600a?

KadecTBOo BO/ABI B MEPBYIO OUEpE/lb OMPEACISAIOT OPTaHUYECKUE
BEIIIECTBA, UX Mpupoja. KpoMe Toro, BaKHbIM MMOKa3aTeIeM KauecTBa
BOJIBI SIBJISIETCS COJIEp KaHKUE B HEM a30THBIX (popm, docdopa, xkernesa,
Cephl, yriiepoda, YTJIEKHCIOTHI, KHUCIOPOJa U JAPYTHX DSJIEMEHTOB;
CaHWTapHBIM TIOKa3aTeJIeM KauyecTBa BOJBI SBISACTCS HAIWYHME B HEM
00JIE3HETBOPHBIX MUKPOOPTaHU3MOB.

' Tenutuenko M. M. BBenenue B npoOieMbl OMOXUMUYECKONW IKOJIOTHH.
M.: Hayxka, 1990. 288 c.
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*Oxucnsaemocms. OO0IIEE KOJIMYECTBO COACPXKAIIUXCS B BOJC
OPTraHUYECKUX COCMHEHUN OMPEIEseTCS] €€ OKHUCISIEMOCThIO, T. €.
KOJIMYECTBOM KHUCIIOPOJIa, SKBUBAJCHTHBIM PACXOAy OKHUCIUTEIS.
PaznuyaroT OKMCHAEMOCTh MepMaHTaHaTHYIO, OMXpPOMAaTHYIO, MOJAT-
Hyl0 U JAp. Hanbonee monHOE OKHUCIEHHWE OPraHUYECKUX BEIIECTB
JIOCTUTAETCSl OMXpOMATOM Kajusi. BUXpoMaTHyt0 OKHCISIEMOCTh YacTO
HA3BIBAIOT Xumuueckum nompeoaenuem kuciopooa (XIIK).

JIist BOJ, OKHCIIIEMOCTh KOTOphIx He mpeBbimaeT 100 Mr kucio-
poJia Ha JIUTP, UCHOJIb3YIOT NEePMAHSAHAMHBIU MEMOO OKUCTAEMOCU.
OTHoOIIIEHHE TMEePMAaHraHATHOM OKMCIIIEMOCTH K OMXpOMAaTHOM, BbIpa-
YKEHHOE B MPOLICHTAX, Ha3bIBacTCA UHIEKCOM b. A. CkonuHileBa. 3Haye-
Hue nHjekca CxonuHiieBa He MeHee 40% CBUACTEILCTBYET O MOBBIIICH-
HOM COJIEpKaHUU TYMUHOBBIX BenlecTB. Takum oOpazom, XIIK u nep-
MaHraHaTHasi OKHUCIISIEMOCTh MO3BOJISIIOT CYJIUTh O HAJIUYMHU B BOJE
OpPraHUYECKUX BEIIECTB, OKUCIISIEMbIX XUMUYECKUM ITyTEM.

KonudecTBo BEIecTB, OKUCTIAEMBIX OMOJIOTUYECKH, XapaKTepU3yeT
ouoxumuueckoe (buonocuueckoe) nompebdnenue kuciopooa (BIIK).

BIIK Ha3piBaeTcsi KOJIMYECTBO KUCIOPO/Ia, BRIPAXKEHHOE B MUJIIIU-
rpamMMmax, Tpebyemoe iJis MOJTHOTO OKUCIICHHUSI BCEX HAXOMSIIUXCS B
1 71 BOJIbI OPTraHUYECKUX BEIIECTB B a9POOHBIX YCIOBUSIX B pPE3yJIbTaTE
IPOXOASAIIUX B BOAEC OHMOJOTMYECKUX MpollecCOB. bruoxmmuueckas
MOTPEOHOCTh B KHUCIOPOJE HE BKIIOYAET pacxojla KUCIOpoJa Ha
nutpudukanuo. Onpenenstor win noianoe BIIK, nns yero mpornece
HaJ0 BECTH 10 Hadaja HuTpudukanuu (00sraHo 15-20 cyTok), nim 5-
cyrouHoe moTpedieHue kuciaopoaa (BIIKs).

HopmatuBHbie TpeOoBanus 1o BIIK chopmynupoBansl B Ilpa-
BHUJIaX OXPaHbI BOJI CJIEAYIONIUM 00pa3oM: OMOXUMHUYECKOE TTOTpeoie-
Hue kucnopona — bIIK ;. HE JOJKHO IPEBBIIATh OPU TEMIEpPAType
20°C 11 XO3SHICTBEHHO-IIMTHEBBIX HYXKJ HACEICHUS M U HyXI
peIOHOTO X03s1#icTBa 3 MT O, ,Z[M3 U JIJI1 KOMMYHQJIbHO-OBITOBBIX HYXK/T
HaceneHus — 6 mr O, e,

*Canpoonocms. OtHOleHNE BIIKs k mepMaHraHaTHOM OKUCIIS-
€MOCTH, BBIPOXKEHHOE B MIPOLICHTAaX, OTPAKaeT CPAaBHUTEIIbHYIO XapaK-
TEPUCTHUKY BEIIECTB CAanmpoOHOro 3arpsisHeHHs. OTHOCHUTENIBHOE CO-
Jep>KaHWE OPraHUYECKUX BEIIECTB B BOJIOEME OMPENECIISIET UX CAnpPOo-
HOCHb — 3TO CTEIICHb HACBHIIICHUS BOJBI pa3iaratonuMucs opraHuye-
CKMMU BEIICCTBAMU.
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I[To Konkeuity m MapcoHy, cHCTEMA OIpPEICICHUsI CTENEHU
CanpoOHOCTH BKJIIOYAET YETHIPE 30HBI. 01Uc0CAnpOoOHYI0, WIN 30HY
MPAKTHYECKHA YUCTOM BOMBI, anbda- U OeTamezocanpobmvie, U3 KOTOPHIX
nepBasi Mo CTENCHU 3arpsS3HEHHOCTH MPHUOIMKACTCS K NOIUCANPOOHOL
30HE — 30HE HanboJIee 3arpss3HEHHBIX OPraHMYSCKIMH BEIICCTBAMHU BOJI.
beramesocanpoOHas 30Ha OJIM3Ka K OJIUTOCATTPOOHOM.

*Tpogpnocms. CopepkaHrue OpPraHUYECKOIro BEIIECTBA B BOJO-
eMe, WIH CTEIeHb TPOPHOCTH BOJOEMA, ONPEACIICT €ro BO3pacT WUiIn
Mepro/I )KU3HU BojgoeMa. Mooa0cTh Bogoema — (aza oucompoghuu,
CPEIHHI BO3pACT — Me30mpousi W, HAKOHEI, CTApOCTh — TOJIH- WIIH
e6mpoHbILL BOTOEM.

EBTpodupoBanme Bos1 — 0ObEKTUBHBIN MPOIECC, B OCHOBE KOTOPOTO
JISKUT CIIOCOOHOCTh OPraHWYECKOTO BEIIECTBA HAKAILIMBATh SHEPTHUIO —
YBCIIMYMBATh SHTANBINIO (TEIUIOCOACPKAHKME) BOJHON 3KOCHCTEMBI U
CHIDKAaTh 3TUM IIPOJOLKUTEIILHOCTh €ro JKW3HHW. Hakorurenuto opra-
HUYECKOTO BEIeCTBa CIIOCOOCTBYIOT: 3aperyJIMpPOBaHUE CTOKOB, cOpocC
MOJIOTPETHIX BOj, ya00peHue Boja (GochopoM M a30TOM, JaKe B BHJIC
JCTEPreHTOB M TIECTULIWOB, YHHUUYTOXXCHHE ITOTpEOMTENIeH pacTeHUH,
3acesieHre BoJ| 0oJiee MPOTyKTUBHBIMU (POPMaMH.

*Kuciomunocms, uie104HOCHb, HCECMKOCHLD.

Bonpiioe 3HaueHWe B OLIEHKE KayecTBa MPHUPOJHBIX BOJ MMEIOT
WX KHCJIIOTHOCTb, IICJIOYHOCTh M )KECTKOCTD.

Ilo sooopoonomy noxazamenio (pH) BOIBI mOApa3ACIAIOTCS Ha
CIEAYIOIINUE TPYIIIIHI.

e HopmansHbie. pH 6.5-8,5;

e xucioBateie. pH 6,4-5,0, Boapl, HMEIOMHKE CIAOOKUCIYIO
pPEaKIMIO, OMACHBI JUIsI PHIO MPH TOBBIIMICHHOM COACPKaHUHM COJIeH
»Kelle3a M IPY KOHIIEHTPAI[MU IBYOKHCH yriiepoa Beiie 20 mr/i;

e xucibie: pH Huxe 5.0 — onacHs! 171 peIO BCera,;

e noamenoueHasie. pH 8,6-9,5, omacHs! a1 peIO MpH TIATENb-
HOM BO3/C¢HCTBUU,

e mienounsie. pH Beime 9,5, omacHsI 1715 peIO Beeraa.

Ilo noxazamento sxcecmkocmu BOABI TIOAPA3CISIOTCS Ha CIEy-
IOIIIUE TPYIIIHI.

e OYecHb MATKas. He 6osiee 1,5 mr 3kB/;

e wmarkas: 1,51-3,0 mr 3kB/x;

e yMepeHHo xectkas: 3.01-6,00 mr skB/i;
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e xectkas: 6,01-9,00 mr »kB/1;

e ouyeHb xecTkas: oosee 9,00 mr skB/I.

*Opzanonenmuueckue nokazamenu. K oOpraHonenTUuecKum
MOKAa3aTeIIM OTHOCSTCS TaKWe KadecTBAa BHEIIHEW cpeanl (BOIBI,
BO3/yXa, IHINEBBIX MPOJYKTOB), KOTOPHIC BBIABISAIOTCS M OICHUBA-
IOTCS C TIOMOIIBIO OPTaHOB YYBCTB (BKYC, 3aI1ax, IIBET).

MHorue BermiecTBa, Momajaroliie B BOJOEMBbI, UMEIOT HEIpPH-
ATHBIA 3alax W M3MEHSIOT OPraHoJICITUYECKUE CBOMCTBA BOJIBI.
YyBCTBUTEILHOCT, OPraHOB OOOHSHHUS IOPA3UTENIbHO BeluKa. Tak,
HarpuMep, JUIsl TTIOPOTOBOTO BOCIHPHUATHS Y YeJOBEeKa JOCTaTOYHO
Bcero 400 MoJIeKysl MepKanTasa B 1 M° Bo3xyxa. [1oaToMy Hccieno-
BaHME 3allaxoB, BKyca U MPUBKYyca BOJbI MIPUOOpeTaeT OOMIBIIOE 3HA-
yeHue. 3arnaxu 1Mo XxapakTepy MoIpas3aeIsroTcs Ha IBE TPYIIIbI:

® 3allaXd E€CTECTBEHHOTO IPOUCXOXKICHUS — OT JKHBYIIMX U
OTMHPAIOIIUX B BOJIE OPTaHW3MOB, OT BIIMSHUS O€PEroB, IHA, OKpyXkKa-
IOIUX TTOYB, TPYHTOB, CPYOOB KOJIOAIIEB U T. 1.

® 3arlaXyd HMCKYCCTBEHHOTO IMPOUCXOXICHUS — OT TMPOMBIIIJICHHBIX
CTOYHBIX BOJI, OT 00OpaOOTKH BOJIbI peareHTaMu Ha BOAOIIPOBOJIE U T. .

Kinaccudukarus 3amaxoB nmepBoi IpyInbl MpuBeaeHa B Tao. 1.

3amaxy BTOPOM TPYIIBl HA3bIBAIOT 10 COOTBETCTBYIOIIUM
BelecTBaM: (PEHOJIbHBIN, XJIOP(HEHONIbHBIN, KamdbapHbIi, OCH3UHO-
BbIM, XJIOPHBIN U T. .

Heo0xoaumo uMeTh B BHIy, YTO MHOT/IA 3allaXyd W MPUBKYCHI BOJIC
NpUaacT NoYBeHHass MUKpoduiopa (dalle aKTHHOMMIIETHI), OCOOCHHO
MOCJIe MyCKa B AKCIUTyaTalldi0 UCKYCCTBEHHBIX BOJIOEMOB WJIM KaHAJIOB.
3anaxu ¥ MPUBKYChI OT (PUTOIIAHKTOHA SIBJISTIOTCS HACTOSIIIAM O€JCT-
BUEM B BOJOCHaOXeHUH. Tak, HEKOTOpbIe MpEICTaBUTEIN (HUTO-
IUTAHKTOHA MOTYT MIPUJIaBaTh BOJE CIEAYIONINE 3aaXy U MIPUBKYCHI:

acTepHroHesIa — CJIa00BBIPAYKEHHBINM 3€MJIUCTBIN, MPU 3HAYUTEIIb-
HBIX KOHIIEHTpAIMAX — 3alax repaHu, Mpu OOJBIINX KOJWYECTBAX —
PBHIOHBIN 3amax;

TaOCIUISIpUs — apOMaTUUECKUM, T€paHEBbIN, PHIOHBIN;

[TanopuHa — pHIOHBIH;

aHaOeHa — 3amax IUISCeHH, HACTypIuH, TpU Pa3I0KCHUH —
CBHUHOTO XJICBA,;

MaJIJIOMOHAC — (DUAJIKU, ApOMATHBIN, PHIOHBIH.
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Tabmnura 1
Knaccugurkayun 3anaxoe 600wt
eCmecmeeHH020 NPOUCX0HCOeHUA

Cumeon |  Xapaxkmep 3anaxa Ilpumepnvuii poo 3anaxa
A ApomaTnyecKui OrypeuHsblii, IBETOYHBIN
b bonoTHsIi 3anax Topda, UIUCTHIN, TUHUCTBIN
I [ 'HunocTHBIN dexanpHBINA, CTOUYHBIN
Jil| JpeBecHbii 3amax MOKpOU IIEIbl, JPEBECHON KOPbI
3 3eMIIMCTBIN 3anax BIaKHOM MOYBBI, IPEJIbIM, TIIMHUCTHIN
I1 IInecueBoit 3aTXJIBIN, 3aCTONHBIN
P Pr16nbIH 3amax peIOBEro )Kupa, pelObI
C CepoBO0pOIHBIM 3amax TyXJIbIX SIUII
T TpaBstHUCTBIN 3anax CKOLIEHHOM TPaBbl, CEHA
%4 VYTI1€eBOIOPOHBIM 3amnax HeTH
H Heonpenenenusii 3amaxyu €CTECTBEHHOI'O IPOMCXOXKACHUS, HE
MOIXOJIAIIME MO MPEABbITYIINAE ONPEACIICHUS

OTtMeuaroT, 4To (PUTOIUIAHKTOHHBIE OPTaHU3MbI COOOIIAIOT BOJIE
HEMPUSATHBIC 3allaxy JIMIIb Tomnazas B HEOJAaronpusiTHBIE YCIOBUS
KU3HU — JUIATEILHOE TOJOJAHUE, MOMAIIEIaYMBAaHUE BOJbI, JICHCTBUE
BBICOKMX TeMIepaTyp, a’dpoOHbIe yclioBHs. YacTo mpu KUMSTYCHUU
3amaxy TEPAIOTCA, HO BOJAA MPUOOPETAET HEMPHUSTHBIE MPUBKYCHI.
B ycTaHOBIEHMM TOKCMYHOCTH BOJHOM CpelIbl IO OPraHoJICNTH-
YECKUM TOKa3aTeNsIM CJIeAyeT OTIMYaTh 3araxu, BbhI3bIBaeMble (hUTO-
IUIAHKTOHOM, OT 3aI1aX0B TOKCUYECKUX BEIIECTB.

2.3. Ocobennocmu npeosapumebHoll OYeHKU
u ycmanoenenus pacuemnwvix I/IK eeuiecme,
oonaoarowux 3anaxom, NPUEKycom
u paszopasicarouwium oeicmeuem

B acnekre mnpeaBapuUTENbHOM TOKCHKOJOTMYECKOW OLIEHKH C
pacyeTHBIM TPOTHO3UPOBAHUEM OPHUEHTHUPOBOUHBIX (pacueTHbix) [1JIK
(wTi BpeMEHHO JIOIyCTUMBIX KoHIIeHTparwii — BJIK, opreHTHpOBOYHOTO
Oe3omacHoro ypoBHS Bo3neiictBusi— OBYB) B mepByro odepensb
OTMEYAETCsl TO, YTO JAXKE JJIsl BO3AYIIHOM CpPEIbl NAJeKO HE BO BCEX
Cllydasix JUMUTHPYIOIIUM TIOKa3aTesieM SBISIETCS OOIIETOKCUYECKOE
nercreue. Hanmpumep, uist psiga IpOM3BOJHBIX MEpPKANTAaHA JIMMUATUPY-
IOIMM TIOKA3aTeJIEM OKa3aJICs Mopor 3amaxa. J[Ji1 HEKOTOPBIX BELIECTB
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XapaKTEPHO PA3aApaXKarolee JEUCTBUE, YPOBEHb KOTOPOTO TAKKE MOMKET
CYILIECTBEHHO OTJINYAThCS OT MAPAMETPOB OOIIETOKCUUECKOTO JICUCTBUSI.

Ilpu npocnozuposanuu I/[K 6 600e 6000emo06 HenpemenHbIM
mpebosanuem 00134 cHO Oblmb onpeoesieHue 603IMONHCHOCHU NPUOA-
HUA 6euecmeom 600e Xapaxkmephozo 3anaxa, eéxyca (zopvkuil,
KUC/TbLIl, HENPUAMHBLI U M. 0.) WU OKPACKU. YUHUTBHIBas dKCIpec-
CHBIN XapakTep UCCIeAOBaHUs, BKYC U 3amax o0CleyeMbIX BEIIECTB,
a TaKX€ MOSIBJICHUE OKPACKH, BEPOATHO, CIEAYET OINPEACNSATh Ha
ypoBHE TeopeThuuecku oxumaemoit (pacuetHoit) I1JIK mo oOmieTokcu-
KOJIOTUYECKOMY TOKa3aTe0, YTO IO3BOJUT B 3HAYUTEIBLHOU Mepe
o0ecneunTh 0E30MacHOCTh MPOBEJCHUS HAOIIOJEHUN Ha JOOPOBOJIb-
nax. Kpome Toro, mpu Takou mMOCTaHOBKE HKCIIEPUMEHTA Cpazy Ompe-
AeNsIeTCs JIMMHTHPYIONIHH II0Ka3aTelb BPEIHOCTH (OpPraHOJICIITH-
YECKUI WITM TOKCHKOJIOTHYCCKUH).

B Hacrosmee Bpems pacueTHbeii MmeTo npornoduposanus [1J1IK B
BOJIE BOJIOEMOB MOKHO PaclpOCTPaHATh HA BEIIECTBA, JJII KOTOPBIX
MPEJINOJIATACTCA JTUMUTUPYIOIIUM CAHUMAPHO-MOKCUKOI02UYECKUIL
MoKa3arelib BPEAHOCTU. Eciau ke NmpuxoAuTCs MNpearojaraTb WHbIE
JTUMUTHUPYIONINE IMOKAa3aTeIM BPEAHOCTU (opzanonenmuueckuil, 00-
W{eCaAHUmMAapHblil), TO BOBHUKACT HEOOXOIUMOCTh ITOCTAHOBKH COOT-
BETCTBYIOIIUX SKCIIEPUMEHTOB.

3axkniouenue 6 MAaKUX Cay4asx 603MOMNCHO MOJIbKO Rnocje
conocmasnenun pacuemnou IIJIK (OBYB, BJ/[K)no mnapamerpam
OCTpOM TOKCHUYHOCTH WIH (PU3UKO-XUMUUYECKUM KOHCTaHTaM C
pe3yivmamamu U3y4eHus GIAUAHUA 6eulecmea HA CAHUMAPHLLI
pexicum 600oema u ¢ ROKa3amenamu 0p2anonenmu4eckKux c0icms.

Takum 00pa3om, B HACTOsIIIIEE BpEMs pacdyeT OPUEHTHUPOBOUYHBIX
ITIK (OBYB, BJ/IK) 3arps3Hsiomux BEIIECCTB B BOJIE BOJOEMOB IIO
MapamMeTpaMm OCTPOM TOKCUYHOCTH HYKJIAETCS B JIOMOJHEHUM CBEJIE-
HUSIMU O BJIMSIHUM 3THX BEIIECTB HA CAHUTAPHBIN PEXKUM BOJOEMOB, O
noporax 3amnaxa 1 0 NpUJIaHuH BOJE MPUBKYCA WK OKPACKHU.

IHopor 3amaxa XUMHYECKUX BEUIECTB MPU yCTAHOBICHUM TUTHE-
HUYECKOTO HOPMAaTWBa OIPENEISIOT B TPEX MOCIEIOBATENBHO BO3pac-
TAOIINX KaTeropusx. MuHUManbHasi U3 HUX ONPEIEISAETCS KOHIICHTpa-
IIUEH, OITYIaeMON TOJILKO OTAETBHBIMU M HanOoJiee YyBCTBUTEIHHBIMU
K 3TOMY 3amnaxy JUIaMu. boJbliee npakTHYeCKoe 3HAYEHUE UMEET CPE/I-
HSIS KATEropusi YCTAaHOBJICHUS TTOPOrOBOM KOHIIEHTPALIMU TIO OLIYIIICHUIO
ceru(puIecKoro 3amaxa OOJBITMHCTBOM J00pOBOJIBIECB. 1, HakoHeIl,
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TPEThsI KATEropys IOpora 3araxa, Korjia OH CTAaHOBHUTCS HETIEPEHOCHMBIM
WJIM COYETACTCS YKE C TIOPOTOM Pa3pakaroIiero JeHCTBUS.

Ecnu Teopetnuecku oxunaemas pacuetHas [1JIK o6namaet Boipa-
YKEHHBIM 3aIlaxOM WJIM pa3apakarolluM JCHCTBUEM, TO CIeayeT ycTa-
HOBHTH COOTBETCTBYIOIIHI MOPOT. 3a IMOPOTOBYIO MPUHUMAETCS KOH-
IICHTpaIus, MMEIOIas WHTCHCUBHOCTH OINYIICHWS B JBa Oamia H
BOCIIpUHUMAaEMas XOTs ObI OTHUM 13 JOOPOBOJIBIICB.

Jlabopamopnan paboma 1

MemoduKa opeaHosnenmu4ecko20 ucciedo8aHuUsA 8006l

Opran 0OOHSHUS Y 4esioBeKa 00jazaeT OOJBIION YYBCTBUTEIb-
HOCTBIO, TIO3BOJISIONICH OINpPEACINTh MO 3almaxaM HUYTOXKHO Mallble
KOJMYECTBA PA3JIMUHBIX BEIIECTB, 00Pa3yIONIUXCS B pe3yJbTare Xu-
MHUYECKHX TIpoIieccoB (Hampumep, (DeHOJI U €ro MPOU3BOIHBIC, HEPTH
U TPOJIYKTHl €€ TNEPErOHKH, CMOJIBI M JerTH, KaHudoib, kamdopa,
THUMOJI, MEHTOJI, 3()UPHBIC Maclia U3 XBOU, CMOJISTHBIE KHCIIOTHI). boJib-
IIasi Tpymnmna COeIMHCHHH M3 yucia necTuiuaoB (ocodbeHHo docdop-
OpPraHUYECKUE COCTUHEHHS) TaK)Ke YJIaBIMBACTCS OPraHOJICIITHUCCKH.

Cnedyem 0cob60 ommemumos, Ymo KOHUEHMPAuus 00J1bULUH-
CMEa CUIbHO RAXHYWUX 8eU{eCHl8, ONPeOeIAeMblX OPZAHOIeNMU-
YeCcKUu, HAX0OUMCA HUMCE 2PAHUUbL, NPU KOMOPOU OHU 0eliCHEYIom
mokcuuecku (8vl3b16ar0m nospexcoenue opzanuzma). Imo oocmosn-
MenbCEo 6eCbMa 8ANHCHO 011 IKCHEPHU3DL.

YyBCTBHUTEIILHOCTD K 3amaxam (KM OCTpOTa OOOHSHUS) Y YeIOBeKa
KOJICOJIETCS] B IIMPOKUX TMpeeax M 3aBUCUT OT MHOTHX ycioBuid. Boc-
NpUSATHE 3ariaxa 3HAYUTEIHHO YCHIIUBACTCS MPH MOBBIIIICHUN TEMIIepaTy-
PBI ¥ CHIDKACTCS TIPU €€ MMOHMKEHUH. Y MEHBIIICHHE OCTPOTHI OOOHSHUS
MOKET HAOJIOAAThCA B Ciydae YTOMIICHHUS, MPHU psne 3abosieBaHUMN
(puHUT, TPUTIT), B PE3yJIbTATE aalTaliy K TOMY WA UHOMY 3aIiaxy IpH
JUTTEIIBHOM €T0 BO3/ICUCTBHUH.

NHTEHCUBHOCTH 3amaxa BhIpa)KaeTcs MO MITHOALTBHON CHUCTEME,
corjiacHoO cieayromei kiaccudukaiuu (Tad. 2).

3adanue. YCTaHOBUTH MOPOTOBOE PA3BEACHHE M IOPOTOBYIO
KOHIICHTPAIIMIO HCCIEAYEMBIX PACTBOPOB IO OPraHOJICNITHYECKOMY
nokasareto (110 XxapakTepy U HHTEHCUBHOCTH 3aI1axa).
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Tabnura 2
Ouenka unmencuéHoOCmu 3anaxa 600bl 6 0A11aX

bann Tepmun OnucamenvHoe onpedenenue

0 Hukaxoro 3amaxa He OIIyIIaeTCs.

1 Ouenpb crnalblil |3anax, He TMOMJAIONIUNACS ONPEACIICHUIO TOTPEeOUTENeM,
HO OOHapy»KMBaeMblil B 1a00OpaTOpuUU.

2 Cna0brit 3amax, MOQAAIONIUIICS OOHAPYXEHUI0 TOTPEOUTENIEM,

eci oOpaTUTh Ha HEr0 BHUMAaHWE, HO caM 10 ceOe He
MPUBJICKAIOIINA BHUMAHMS.

3 3aMeTHBIN 3amnax, KOTOPBIM JIETKO 3aMEUaeTcsi U MOXKET BbI3BATh
HEOJ00pUTENbHBIC OT3BIBBI O BOJIE.
4 OtuernuBbIM  |3amax, KOTOPBIM JIETKO 3aMEYAETCA U MOYKET 3aCTABUTH
BO3/ICPKATHCS OT IMUTHS.
5 OueHb  CuJb-|{3amax HACTOJBKO CHJIbHBIM, 4TO BOAA HEMPUTOJHA MJIS
HBIN ITUTHS.

Jlna pabomel neodxooumo:. 1%-ubiii pactBop denomna, 1%-Hbrii
pactBop D®OC (kapbodoc, Mermnanerodhoc u ap.),10%-HeriipacTBOp
aMMHaKa, MUPOKOTOPIIbIE CTEKIISTHHBIE KOJIObI eMKocThio 100-200 mut —
10 mIT., 9yacoBbIe CTEKJIa WM CTEKJIA-KPBIIIKA JJI1 KOJIO, IMHUITETKH
xumudeckue Ha 1,0 u 10,0 Ma — o 3 miT., MepHbie MHApHI Ha 100—
200 M1 — 2 mT., PE3UHOBBIC TPYIIH I XUMHUYECKUX IMUTETOK — 2 IIT.,
KapaHJall 1o CTeKITy, TUCTUUIMPOBaHHAs BOJIA.

Memoduka uccnedosaHuA

JlJia onpeneneHusi OpraHoJIeTUYECKUX CBOWCTB HEU3BECHIHO20 6
MOKCUKOJI02UYUECKOM OMHOUWICHUN 6euieCcmea CHadala IMPOBOJIAT TeC-
TUPOBAHHE OCHO8HO20 (KOHIICHTPHUPOBAHHOTO, MATOYHOI'O, ITPOIICHTHO-
r0) pacTBopa MCCICIyeMOr0 TOKCHYECKOIro BellecTBa (TOKCHUKAHTA):
Harpumep 10%-noro; 1%-Horo mmm apyroi MpoOIEHTHON KOHIIEHTpa-
uu. Jns npurotoBnenus 1%-noro pactBopa 1,0 T BemecTBa pacTBo-
pstot B 100,0 r pactBopuTens. B kauecTBe pacTBOpUTENS WK pa30aBU-
TEJSI IS IPUTOTOBIICHUST KOHIICHTPUPOBAHHBIX PACTBOPOB HCIIOIB3YIOT
OUCMUNIUPOBAHHYIO 600y (WU CIICIIUATBHBIC PACTBOPUTEIIHN).

s onpeneneHus: MoporoBOro pa3BeIeHUs WU IMOPOrOBOW KOH-
IIEHTPaIlMA MCCIIeAYEeMOr0 BEIIeCTBa MM CTOYHOM BOJBI IO OPraHo-
JCOTUYCCKOMY II0KA3aTeNI0, TOTOBAT cepuito (paod) pazoasnenuir (He
MEHEE TPEX) MAaTOYHOTO PAcTBOPA BEINECTBA JUCTHIUIMPOBAHHOW BO-
noii B 2"pa3, tnen=0,1,2,3..(r.e.80, 2, 4,8, 16 u T. 1. paz), 1u60
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B 10", rie n = 0,1,2,3...(r. e. 8 0, 10, 100, 1000 u T. 1. pa3), 6o ro-
TOBST PAO0 KOHUEHMpPAauyuil B TeOMETPUUYECKON IPOrpeccuu, ¢ Koad-
¢unmenrom 0,1 (mampumep, 1000,0 mr/m, 100,0 mr/n, 10,0 mr/m,
1,0 mr/i1, 0,1 mr/n u 1. 11.).

Jlnst  ompeneneHuss 3amaxa  B3ATh  IIUPOKOTOPIYHD  KOJOY
emkocthio 100-200 My, Hanuth 2/3 oObeMa MaTOYHOI'O pacTBOpa
BEIIIECTBA MIIM HCIBITYeMO# BOABL. K00y 3aKphITh YHCTHIM YaCOBBIM
CTCKJIOM, BCTPSIXHYTh, TIPOU3BO/IS BpaIlaTe/IbHBIC TBHKEHUS, OTHATH
JacOBOE CTEKJIO W OMNpPECIUTh XapaKTep W WHTCHCHUBHOCTH 3araxa
(BHUMAHMUE! Cobarooaiime mexnuky bezonacnocmu npu pabome c
Xumuueckumu seujecmeamul).

Y CTaHOBHTH MOPOTOBOE Pa3BEICHUE W MOPOTOBYIO KOHIICHTPAITUIO
NIPEIOKEHHBIX JUTSI UCCIICIOBAHUS PAaCTBOPOB BEIIIECTB, ITPOU3BOIS pa3-
BEJICHMC MATOYHBIX PAcTBOPOB AWCTHIUIMpoBaHHOM Bomoi B 10, 100,
1000 u Gomblee KOJUYECTBO pa3 (T. €. B TEOMETPHUCCKOM ITPOIPECCUH C
marom 10", rnie n =0, 1, 2, 3. ...) JIO TIOJTy4YCHHS pa30aBjICHUs, HE HMEIO-
IIETO 3araxa Mo NATHOAUTBHOM IKajie (TIOAIOPOTrOBOE pa3Be/ICHUE).

Pesynbrarhl 0ohopMuUTh B BUE TaOMIIBI (TA0II. 3).

Tabnuua 3
Pe3ynvmamut uccneoosanuii
O yCMAaHO08/1eHUI0 NOPO20B8bIX PA36E0CHUI U KOHUEHmMPauuil
ucciedyemvlx euiecnié no UHMEHCU6HOCIU 3anaxa

Pa3zeedenue Konyenmpayus
Bewecmeo (kpamnocmo seujecmea, banno
paszbasneniis) meln

Odopmuts poToKoJI onbiTa. CaenaTh BHIBOIBI.

2.4. Ilamonozo-anamomuueckoe
U opcanosienmuuiecKoe MCCJl8008aHuepb16bl

Hepenko npuxoaurcst ycTaHaBIMBATh TPUYMHY MAacCOBOM THOENH
pBHIO HA TOM WJIM MHOM BOJIOEME, MCIIOIb3YS MPHU 3TOM JaHHBIE MATO-
JIOTO-aHATOMUYECKOT0, MaTOMOP(OJIOTHIECKOT0 U MaTo()HU3NOIOTH-
YECKOT'0 MCCIEN0BAHUN, COBOKYITHOCTh KOTOPBIX MTO3BOJISIET B IEPBOM
NPUOIMKEHUN  TIPEJICTaBUTh  CUMIOTOMOKOMIUIEKC  OTpPaBJICHUS.
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B cBor0 ouepesib, Mo ATUM JIaHHBIM MOXHO COCTaBUTH MPEIBAPUTEIIb-
HOE MHEHHE OTHOCHUTEJILHO TPYIIIHI BEIIECTB, BBI3BABIINX THOCIb PbI-
Obl, CITPaBEIJTUBOCTh KOTOPOTO HEOOXOAMMO 3aTE€M MPOBEPUTH B IKC-
NEPUMEHTAIBHBIX YCIOBHSIX.

Nnentudukaus KapTHUHBI OTPaBICHUS B OSKCIEPUMEHTAIBHBIX
YCJIOBUSIX C KAPTUHOM TMOETH PhIO B €CTECTBEHHBIX BOJIOEMAX MOKET
MOCITYKUTh PEIIAONINM J0Ka3aTeIbCTBOM B OMNPEIEICHUN 3aBOJIa,
CTOYHBIE BOJIbI KOTOPOTO BBI3BAJIM MAacCOBOE OTPAaBJICHHUE PHIOBI. ITOT
CBOETO pOJia UXTHOTOKCUKOJIOTUUECKUI HAy4YHO-CJICICTBEHHBIN DKCIIe-
pUMEHT TipuoOpeTaeT oco0oe 3HAUEHHUE, €CJIU B PhIOOXO3SHCTBEHHBIM
BOJOEM-TIPUEMHHUK COPAChIBAIOT CTOYHBIE BOJBI HECKOJBKO MPEANpH-
atuid. [{enecoobpa3HOCTh MPOBEACHHS IKCIIEPUMEHTA BIOJIHE OYEBU/I-
Ha ¥ 0a3upyeTcs Ha XOPOIIIO M3BECTHOM TOJIOKEHUH O TOM, YTO B CMe-
CH Si7I0B OOIIYIO0 KapTUHY OTPaBJICHUS OMpeNesieT Handojiee TOKCHUY-
HBIA KOMITOHEHT (0COOEHHO B CITydae OCTPOro OTPABJICHHUS PHIObI).

®eHon u e2o Npou3sooHble

deHoJ, MUPOKATEXWH, PE3OPIMH, THIPOXUHOH, d(PUPHI THUIPO-
XWHOHA, MHPOTaJUIO, KCHJICHOJ, Kpe3os, aMuHOMEHO, (IOporito-
ITUH, Ha(TOI, KaTeX0J — MPOU3BOIHKIC eHoMa (KUCIoTa KapOoIoBas)
NPEACTABISAIOT CYXYH YacTh MPOAYKTOB TEPErOHKH APEBECHUHBI U
KaMEHHOYTOJIBHOTO JIETTS.

PacTBopb! (heHONA 00Ma1aI0T CUITBHON OAKTEPUIIUTHON aKTUBHOCTh
(3-5% BomubIi pacTBOp, pactBoprMocTh 1:20). B dhapmarieBTHUCCKOMH
npomebinieHHocTH (penon (0,5-0,1%-Hble pacTBOpPBI) MPUMEHSIOT IS
KOHCEPBHUPOBAHUS JICKAPCTBEHHBIX BEILECTB, CHIBOPOTOK M Jp. Takke
MPUMEHSIETCSI JISI U3TOTOBJICHUS B3PBIBOOIIACHBIX BEIIECTB, TJIACTMACC.

deHon IEUCTBYET Ha KOXKHBIC TOKPOBBI M CIIM3UCTHIE 000J0YKH
KaK pa3Jpaxkarollee W TPIKUTAIONIEe CPEJICTBO, JIETKO dYepe3 HUX
BCachblBaeTCd M B OOJIBIIUX J103aX MOXKET BBI3BATb TOKCHYECKHUE
sBienus (paccrpoiictBo I{THC, HapyIeHre KOOpIUHAIIMK JBUKCHHH,
TOJIOBOKPY’KEHHUE, PACCTPONCTBA JIbIXaHUs, KoJuIarc). Jlecko adcopou-
pyemcs nuwesvimu npodykmamu. VI3 QpeHonoB Hamboiee TOKCHUYHBI
KCUJICHOJI, THIPOXUHOH; MEHee — MUporasuion, ¢uopormonuH. Kpeson
TOKCHYHee (PeHosIa, MpUIeM TOKCUIHOCTh Pa3HbIX M30MEPOB pa3InyHa
U MaJaeT B PsAy: OPTOKPE30J1, Mapakpe3oi, MeTakpe3oi. Y KCHUICHOa
6 n30MepoB, KPOME METAKCHJICHOJIa BCE€ €ro M30MEphI BBIIIEC IO
TOKCUYHOCTH U (peHOJIa U Kpe3oJia.
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W3 rpynnbl ABYXTUIPOKCUIIBHBIX (PEHOJIOB HauOojee SITOBUT
rUApoXuHOH. HamMmeHee TOKCHYHBI TPEXTUIPOKCUIIBbHBIE (DEHOJIBI!
nuporaioi u ¢gioporatoiuH. [To yopiBaHHIO TOKCUYHOCTH BCe (hEeHO-
7Bl pacrojaraloTcsi B CIEAYIOIIEM MOPSIKE: KCUJICHOI> THIPOXUHOH
> Kpe3os > (EeHON > MNUPOKATEXWH > PE30pPLUUH > MUPOrajiof
> ¢nopormroniuH. Pe3opuun — Meta-/[noKkcMOEH301 — PUKUTAIOIIETO
U OakTepuIuaHoro aciicTeus (2—-5%-ubie pacTBOPEHI).

®deHo ABNIAETCS HEPBHBIM SJIOM U BBI3BIBACT Mapajaud HEHpo-
MYCKYJIIDHOTO afmapara. B pe3ynbTaTe OTpaBiieHUs PbIO ¢eHoIaMu
TIPOMCXOUT OJHOCTOPOHHEE COKPAIIICHHE MBIIII] K TEJIO MOXKET OBITh
JTyTOo00pa3HO M30THYTO, OKpacka Tejla 4acTo ObIBAeT CBETJIas, HO MpH
3TOM T0JIOBA W CIIMHKA TeMHble. Kpome TOro, mpu MOBBIIIEHHBIX KOH-
IEHTpAIMAX 12 OTMedaeTcss OOMIbHOE OCIIM3HEHHE IOKPOBOB, Hapy-
IICHUE PECTIMPATOPHOTO SIUTENNUS U KPOBOM3IMsIHUSA. KpoBh Mpu 3TOM
rycTtas MU MENJICHHO CBEPTHIBAETCS. Y MOTHOMMX phIO B OPIOIIHOMN
TIOJIOCTH HAOJIFOIaeTCsl CKOTUICHHE KPOBSHUCTOTO TpaHccyaarta. [leuens,
KOTOpasi B HOPME JIOJDKHA OBITH TIJIOTHOM, BHIIIHEBO-KPAaCHOTO IIBETA,
npu OTpaBiIeHUM (EHONMaMH TPUOOPETAET TPSI3HO-CEPOBATHIM IIBET,
IpsiOIyr0 KOHCUCTEHIIMIO, OKpacka MOXET ObITb MpaMopHOH. [lapen-
XUMa TeueHu rurepemMupoBana. [[ouku u ceneseHka Takxke apsOibie U
OsleTHOM OKpacku. B medeHw, moukax, cepiie OTMEUYaroTCs JUCTPO-
dbudeckne M3MeHeHHs. B cep/iedHol MBIIIIE, cele3eHKe M IMOYKaX —
CKOTUICHHE TeMaTOUANHA — JKEJITOr0 MUTMEHTa. B jkemynodHo-KuIiey-
HOM TPAKTE TAK)KE MMEETCS CIIM3b JKEJITOrO 1BETA, CTEHKA KHILKH ITPO-
3paunas. DeHon npu OTpaBICHUH OOHAPYKUBACTCS B KOXKE, MBIIIIAX,
*Kabpax, KeJTyJ0YHO-KUIIIEYHOM TPaKTe, IIEUCHH, CeTIE3EHKE, TTOUKaX.

Jlabopamopnasn paboma 2

lMamonozo-aHamomu4vecKoe uccnedosaHue poibobl

CTpyKTypHBIE HapyIICHHUS HAYMHAKOTCS C MOJEKYJSPHBIX HM3MeE-
HEHUM KOH(PUTYpallMHM KJIETOYHBIX OOpa3OBaHUM, COCTOAIIUX U3 IO-
JUcaxapuioB, OCJIKOB, JUIOMPOTEUAOB, HYKICONPOTena0B. [Ipsmbim
CIEICTBUEM 3TOrO SIBJISIOTCS HAPYIICHUS CTPYKTYPBI IIUTOILIA3MBI,
MeMOpaH KJIETOK U IPYTUX CYOKJIETOYHBIX HJIEMEHTOB.

BerectBa, Hapyiaroiume NpOHUIIAEMOCTh KJIETOYHBIX MEMOpaH U
paboTy HaTpUN-KaIMEBOr0 HACOCA, BBI3BIBAIOT, KaK MPaBUJIO, HAOyXaHue
1 OOBOJIHEHHE KJIETOYHBIX CTPYKTYp M TKaHel B 1eioM. DyHKIIMOHAIb-
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HO€ M3MEHEHUE MPOHMUIIAEMOCTH MEMOpaH MpY TOKCHYECKOM BO3JIECHCT-
BUU SIBJSICTCS. OJJHUM W3 CHMIITOMOB COCTOSIHUSI KJICTKH, HA3bIBAEMOI'O
«napanekpozom». llapaHeKpo3 COIPOBOXKAAETCSI YMEHBIIEHHEM JUC-
NEPCHOCTH KOJUIOMJIOB IIUTOILIA3MBI U SIJIPA, YBEIUYCHUEM BSI3KOCTH 1TH-
TOIUIa3Mbl, KOTOPOMY MOXKET IPEJIIECTBOBATh €€ YMEHbIICHHUE, MOBbI-
IICHUEM KUCJIIOTHOCTH BHYTPEHHEU Cpefibl KIETKH. JTH W3MEHEHUS CBSI-
3BIBAIOT ¢ 00paTUMOM JieHATypalren KiieTouHbIX 0enkoB. [lomaratot, 4To
B KJIETKaX Pa3HbIX BUJIOB OPTaHU3MOB MPOUCXOJUT MOJUMEPHU3ALNS O~
HOTO ¥ TOTO K€ BH/Ia MAaKPOMOJIEKYJI TTIO0YJISIPHOTO OeNika — aKTHUHA.

N3menenus, oOHapyKUBaeMble Ha MUKPOCKOITUYECKOM YpPOBHE, Ha-
XOJIT OTPKEHUE B HATISATHBIX HAPYIICHUSX CTPYKTYP IENbIX TKaHEH U
opraHoB. Tak, IPOAYKThI XJIOPUPOBAHUS CTOYHBIX BOJ U JPYTHE areHTHI
(MeTaIbl) BEI3BIBAIOT y PHIO M MOJUTIOCKOB BEIJICIICHHE CITU3H, OCOOCHHO
B a0Opax, MOsBJICHUE Ha xabpax HEKPO30B, OTCIOECHUE SIUTEIUS, MPU-
BOJIAINUE K acPUKCUU (aHOKCUM) U, B UTOre — K THOEH. OOBIYHBIMU Ha-
PYIICHUSIMH Y MOJITFOCKOB TIPY TOKCHYECKOM BO3/IEHCTBUU OKA3bIBAIOTCSI
TaKoke aedopMalis pakoBUH, U3MEHEHUE OKPACKU Teja U Jpyrue naro-
norun. lpyrue MopdoIorndeckiue CUMIITOMBI OTPAaBJICHHUST PBIO — B31TY-
THE TeJIa, epPOIICHUE YeltyH, myderiasue (mpu aerctBuu Gocdopa u ero
COe/IMHEHMH). PacripocTpaHeHHONW aHOMAIMEH Yy PhIO TIPY MHTOKCHKAITH-
X SBJISIETCS] UCKPUBJICHUE MMO3BOHOYHHUKA, YTO MOXET BBI3bIBATHCS HEM-
POTOKCUYECKOW TETAHUYECKOW KOHTPAKTYPOM CKEJIETHBIX MBIIILL, 4 TAK-
e U3MEHEHUEM CTPYKTYPbI KOCTEH, UTO JIeiaeT ux 0osee XpyImKUMH.

M3meHeHus 11eJ10M TKaHW OKa3bIBAIOTCS WHTETPAJbHBIMHU MO OT-
HOIIICHUIO K M3MEHECHHSAM B KJIETKaX M COIPOBOXKJIAIOTCS MHTETPAJIb-
HBIMU U3MEHEHUSMH (DYHKIIMH OPTraHOB M CHCTEM, POCTA, MOBEJACHUS,
Pa3MHOKEHUS U BBIKUBAEMOCTH OPraHU3Ma B IIEJIOM.

Takum 006pa3om, BHEHIHHI OCMOTp W MOCJEIYIOIEe MaToJIOro-
aHATOMHMYECKOE BCKPBITUE MUMEIOT BAXKHOE 3HAYCHUE B JMATHOCTHKE
OTpAaBJICHUS PbIO PA3TUYHBIMU BEUIECTBAMMU.

3adanue. yCTaHOBUTh U3MEHEHUS B OpPraHU3ME pbIO, Xapakrep-
HBIE JIsl OTpaBieHUs (DEHOJIOM.

Jlna pabomsl HeobdX00umo. TpemapoBalIbHBIA HaOOp, dalka
[Tetpu — 2 mt., moanoH, peidba mocie octpor 3arpaBku (96 yacos)
¢deHosom B koHIeHTparuu 4 mr/n (nau kepocuHoM — 1 mr/i, ammu-
aKoM — 2 Mr/J, COSIWMHCHHMSIMH W3 TPYIIBI MECTUIUIOB, OCOOCHHO
dochopoprannyeckux (D®OC), mHanpumep kapboodocom — 50 mr/i),
KOHTpPOJIbHAs phIOa.
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Memoduka uccnedosaHusA

BHemHnM OCMOTp W MOCHEAYIOUIEE IATOJOr0-aHATOMUYECKOE
BCKPBITUE TPOU3BOJUTCS II0 OIPEIEICHHON cxeMe. Pe3ynbraTsl
OCMOTpPa ¥ BCKPBITUSI BHOCSITCSI B TPOTOKO.

Cxema namono2o-aHamomuyecko2o o0ciedo8anus pulovl

» Buewnuti ocmomp pbvibbl. YCTAaHOBUTH BO3pAacT W BHJ,
YIUTAaHHOCTH U BpeMs rudenu. OOpaTuTh BHUMAHUE HA HAIMYKME WIH
OTCYTCTBHE TPYHHOTO OKOYEHEHHUsI, M30THYTOCTh TEJa, IMOJOKEHUE
XKaOEPHBIX KPBIIIEK U Ka0p: OTKPBITHI UM MPHKATHI K TYJOBUIILY .

» Ob6cnedosanue KONCHbIX NOKpo6os. OTMETUTH OJECTSIIE OHH
WIA TYCKJIbIC, IIBET, COCTOSIHUE MUTMEHTHBIX KJIETOK — XpOoMaTo(opos,
OTCYTCTBHUE WJIM HATMYHUE CIU3H, €€ KOJIMYECTBO, KAYECTBO, I[BET.

» Obcnedosanue coOCMOSHUSL Heulyunvlx Nnokposos. OTMETHTH
HallM4YW€ WJIM OTCYTCTBUE €pPOUICHUS YEllyW, TUAPEMUU Tea,
COCTOSTHUE OpIOIIKa PBIOBI, KAOEPHBIX KPBIIIEK, POTOBOM IMOJIOCTH,
aHajnbHOro oTBepcTusi. OOpaTUTh BHUMAaHUE HA IUIABHUKA U HX
COCTOSIHUE, LIEJIOCTHOCTD JIy4€EH.

» Ocmomp ocadbp. OTMETUTH UX IBET, HAIMYWE CIIM3H, €€ KOJIH-
YECTBO, COCTOSIHME >KAOEPHBIX JICMIECTKOB, WX CJIUIIAHWE WJIM Cpac-
TaHWE, PACUIMPEHHE WM HWCTOHUYCHHUE, HAIMYME HaJeTa MEXITY
JIeTIeCTKaMH, HaJW4yue OcCajJKka WIM HWHOPOJHBIX MPEIMETOB, KPOBO-
M3MUSHUA U T. 7. OCOOCHHO BHHUMATEIBHO CIEAYET OCMOTPETH
KOHUHMKU >Ka0EpHBIX JIEMECTKOB, XPSAIIEBBIE JIydd KOTOPBIX MOTYT
OTOJISITbCSL BCJICACTBHE pa3pylleHUs MAIrkux TkaHed. MHorma 3To
MOXHO YCTaHOBUThb TOJILKO MOJ MHUKpPOCKOINOM. [loaTomy xaOphl
CJIeAYyET BCErJa MOABEpraTb MUKPOCKOIHUHU.

» Hapyoicnouii ocmomp 2naz. Y CTaHOBUTH pazMep, HAJIMUUE CIIH3H
WIM THOS, HAJTMYKE 3K30(TaIbMUM. 3aTE€M TJ1a3HOE SI0JIOKO W3BJICYD U3
OpOUTHI ¥ OCMOTPETh, OOpalllas BHUMAHWE HAa HAJMYKME TMOKPACHEHUH,
KPOBOMBJIUSIHUMA, TTIOMYTHEHUS XPYCTAINKA, ONPEICTUTh COCTOSIHUE POTo-
BUIIbI, HAIMYKE KEPATUTA, X TIOCMEPTHOTO TIOMYTHEHHSI.

» Bckpwvimue pviowi. Pa3pe3atb OpIOIIHYIO CTEHKY U MCCIIEI0BAThH
COCTOSTHUE CKEJICTHOM MYCKYJaTypbl, oOpaillas BHUMaHHE Ha €€ IIBET,
KOHCHUCTEHIINIO, HATMYUE KPOBOUBIUSHUM, TUTIEPEMUH, CTENICHU MPUKpE-
TUIEHHSI K KOCTSIM.

OcMOTpeTh OPIONIHYIO MOJIOCTh U OTMETUTh HAJIMYUE B HEW BbI-
nota (KOJWMYECTBO, I[BET, 3amax, KOHCUCTEHIMI0). OOpaTuTh BHHMA-
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HUE Ha Tomorpauyeckoe pacrojgoKeHHe OpraHoB, COCTOSIHHE BHYT-
peHHero kupa (KOJIUYECTBO, IIBET), HA N3MECHCHHMS OPIOIIMHBI H CEPO3-
HBIX ITIOKPOBOB, HAa COCTOSIHME KPOBH (KHIKAS UM CBEPHYBILASCS).

Opranbl u3BJeYb U3 OPIONIHOM IMOJOCTA M OTACIUTH APYTr OT
napyra. OnpenenuTb UX COCTOSHUE MO CIEAYIONIAM ITpU3HAKaM: pas3-
MEp, XapaKTep KpaeB, IIBET, KOHCUCTEHIIUA, HAJTUUYNE KPOBOUIIIUSIHUN
WA O4YaroB HEKPO3a; Ha pa3pe3e OpraHa OIPEACIUTh CTENECHb €ro
KPOBEHAIOJHEHUS, XapaKTep PUCYHKA.

Kenynok ¥ KMIIEUYHUK IIOCJIE HApPY’>KHOTO OCMOTpPa BCKPBITh U
Y4ECTh CTEIICHb HAIIOJHEHUS KOPMOBBIMU MacCaMU U HaJIMYHE CTYJIe-
HHUCTBIX Macc.

OcMOTpeTh CIM3UCTYIO0 000JI0UKY, OOpallias BHUMaHHUE Ha €€ IBET,
KOHCHUCTEHIIUIO, TOJIIUHY, HAIMYHUE TUTIEPEMUN U KPOBOUBIIASIHUM.

Jlns oOcneoBaHUsl COCTOSIHMSL TOJOBHOTO MoO3ra cjeiaTh TpH
paspesa 4epermHor KOPOOKH, OJMH M3 HUX — IMOMEPEUYHBIA 10 3aHEMY
Kpal0 3aThUIOYHOM KOCTH M JIBA MNPOJIOJIBHBIX — IO HAMNPABJICHUIO K
HOCOBBIM OTBepCTHsIM. OCHOBHOE BHUMAHHE IIPU 00CII€I0BaHUHU T'OJIOB-
HOTO MO3Ta 00paTUTh Ha COCTOSTHUE JKMPA, KPOBEHATIOJHEHNE COCYIOB,
1[BET, KOHCUCTEHIIUIO MO3Ta, OTMETUTDH HAJTMYUE 3aCTOS KPOBH.

[IpousBecTy OCMOTP U BCKPBITHE PBIOBI, 3aTPaBICHHOU (PEeHOTIOM
WA IPYTUMH BEIIECTBAMH, COMOCTABUTH C PE3YJbTATAMU BCKPBITHUS
3I0POBOM PHIOKI.

CocTaBUTh MPOTOKOJI BCKPBITUS. CIies1aTh BEIBOBI.

Jlabopamopnasn paooma 3

OpzaHonenmuyeckoe uccaedosaHue poibol

3adanue: yCTaHOBUTH, B KaKUX OpraHax M TKaHSAX PbIObI
JIOKQJIM3YIOTCS 3aIlaxu, XapaKTepHbIC I (eHOIa.

Jlna pabomel HeobX00uMo:. TpenapoBaIbHBIA HAOOP, IIHMPOKO-
ropible Koja0bl eMkocThio 50-100 mur— 15 miT., YacoBbIe CTEKIa WU
CTEKJIa-KPBIIIKH JIJIS KOJIO, MUATTeTKH Xxumudeckue Ha 10 M — 2 mir., peida
nocie octpoil 3aTpaBku (96uacoB) ¢eHOIIOM B KOHIEHTpanuu 4 mr/i
(umm kepocuHOM — 1 Mr/i, aMMHakoM — 2 Mr/j, COCIUHCHHSIMH U3
rpymmbl nectuimaoB (pocdopopranuueckux (POC), Hanprmep kapoo-
dbocom— 50 wmr/i), KOHTpONbHAs pbIOa, IUIUTKA DIIEKTPHYECKAs
JabopaTopHasi, Ta3UK NOYKO0Opa3HbIA — 1 IIT., AMCTUILIMPOBaHHAS BOJIA.
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Memoduka uccnedosaHusA

OpraHosenTUuyeckoe MCCIEIOBAHUE PHIObI MPOBOIUTCS MPOOOH
Bapku. B KOJIOBI MOMECTUTH KYCOYKM Pa3IUYHBIX YaCTeH TYIIKH
pPBIOBI M 3aMTh AUCTUUIMPOBaHHOM Boaou (mpumepno 10-15 mur).
Kon06s1 3aKkpbITh 4aCOBBIMH CTEKJIAMH, COJICPKUMOE HArpeTh /10 KUIe-
Hus. [locne 3akumanus, CHATh KOJIOY C TUIMTKH, IPUIOIHATH YaCOBOE
CTEKJIO M OTIPEICTUTh MHTCHCUBHOCTH 3araxa, ero Xapakrep.

CrnenyeT y4yuThIBaTh, YTO 3aMaxy Pa3IMYHbBIX BEIIECTB MOTYT U3-
OupaTenbHO JIOKATM30BaThCS B OMPEEICHHBIX YacTsIX TYIIKH. YcCTa-
HOBJICHO, YTO 3amaxy OOJbllIe KOHIEHTPUPYIOTCA B TKAHSIX, OOraThIX
XHUpoM (HEpBHAsI, )KHPOBas), B OPIOIIHOHN MOJIOCTH U Ha O0Kax PHIOHI,
B TO BpeMsI KaKk B XBOCTOBOM YaCTH 3alax0B 3HAYUTEIHHO MEHBIIIE.

OMmBITEI MPOBOIUTHL HA KOHTPOJILHOH (370poBOI) phIOE M PHIOE,
3aTpaBJICHHON (eHonmoM B KoHIeHTparuu 4 mr/in (octpas 3aTpaBKa
(96 gacoB)).

JIJIs  OpraHONENTUYECKOTO HWCCICIOBAHUS B3SITh CIICIYIOIINE
JaCTH PHIOBI. KOXKY, MO3T, MBIIIIIIHI, )KaOPBI, KHUP.

Odopmuth nmpoToko onbiTa. CaeaaTh BEIBOIBI.

TEMA 3. AMATHOCTHUKA OTPABJIEHHUA PbIb
U APYTUXTUAPOBHUOHTOB

Konmponwsnusie sonpocwt

1. Opranuzanus uccneaoanus [1JIK B 1abopaTopHBIX yCIOBUSX.
Omnpenenenne aeTanbHBIX KoHIeHTparuid CL,gg mmuCLsg. Ompene-
JIEHWE MEMAHHOTO BPEMEHU BbDKUBAHUS LT 100 mitm LTy,

2. O1eHKa OCTPOro JIETAJIbHOIO, XPOHUYECKOTO JETAJIbHOTO U
cyOJieTaJIbHOTO JIeUCTBUS s/10B. OpraHu3aiusi MoJOCTPhIX U XPOHHU-
YECKUX OIBITOB.

3. IloporoBbie KOHIIEHTpAIIMU BEIIECTB. 3aBUCUMOCTh TOKCH-
YECKOr'o ICMCTBUS OT BPEMEHU JACUCTBUSA S1a. XapaKTep 3aBUCUMOCTHU
KKOHLIEHTPALUSA-BPEMS».

4. 3aBUCUMOCTh TOKCUYECKOTO 3(h(PeKTa OT KOHIICHTPAIUH 5]1a.

5. buoxumuueckue, ouodusznueckre u (HU3UOIOTHUECKUE METO-
JUKH B IUArHOCTUKE OTPABJICHUS TUAPOOMOHTOB.

6. Kymynsauronusiii 3pdexr.

/. KomOuHUpOBaHHOE ACUCTBUE A/10B. ATUTUBHBIN d(PPEKT.
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8. Apgantammss pei0 kK sgaMm. OOpaTUMOCTh HMHTOKCHUKALMN U
(haKTOpHI €€ oNpeAeIAIoIIue.

9.CuMIITOMBI OTPABJICHUS PHIO U APYTUX THIAPOOUOHTOB.

10. CUMNOTOMOKOMIUIEKC OTpAaBJICHUS PBIO SAaMU JOKAIbHOTO
ACHCTBUSA (XJIOp, KHCIOTHI, IIEIOYH, COJIM TSDKEIbIX METAIIIOB).
MexaHu3M U TIOCJIeICTBUS ACHCTBUS S0B.

11. CuMITOMOKOMILIEKC OTpaBJIECHUSI PIO sSiqaMu pe30pOTUBHOTO
nerictBus  ((DeHOJBI, KCHIIONBI, XHHOHBI, HedpTh, POC, xmopopra-
HUYECKHE MECTUIUIBI). MeXaHU3Mbl JCUCTBHS OB M TOCICIACTBUS
OTpaBJICHHS.

OcHoBHbIMU (pakTOpamMu, GOPMUPYIOITUMU CUMHHLOMOKOMNIIEKC
TOKCUYECKOTO MTOPAXKEHUS TEM WJIM UHBIM SIJIOM, SIBJISTFOTCS PEKHUM €ro
MOCTYIJIEHUSI B KJIETKM M TKaHU OpPraHuM3Ma U COCTOSIHUE JIPYTHX,
MIOMHUMO KOHIIEHTPAILIMKU BEIIECTBA, MAPAMETPOB OKPYIKAIOILIECH CPEBI.
B cBs3u ¢ 3TUM TOuHEE ObLIO OBl BBIJICTATH HE TPYIIbl TOKCUKAHTOB
M0 TUIY WX JICUCTBUS, & 8UObl OOMUHUDYIOWUX NPOYECCO8 U CUMN-
MoMmo8 TIpY JEUCTBUUA TOKCUYHOTO ar€HTa B 3KOJOTHYECKU PEATbHOM
pEKUME BO3ICUCTBUS.

JleTranbHasi XapaKTEPUCTUKA CUMIITOMOB OTPaBJICHUS PbIO, U3yue-
HUE TIOBEJICHUA PBIO B pacTBOPAX, COJEPKAIIUX T€ WIM UHbIC KOMIIO-
HEHTBI CTOYHBIX BOJI B CYOJIETAIBHBIX M TOKCHUYECKHX KOHIICHTpa-
USIX, BaXKHBI JJISI CO3/IaHUSI KJIMHUYECKOW KapTUHBI OTpaBieHus. Ha
OCHOBAHUU €€ MOXKHO OINpPEIEIUTh IPYNIy WIA NPUPOAY 514, 4TO, B
CBOIO OYE€peab MO3BOJISET YCTAHOBUTH MPUUUHY r'O€u phIO B €CTECT-
BeHHOM Bojoeme. [loatomy, ciaeayeT BCECTOPOHHE M3y4yaTh CHUMIITO-
MBI OTpPaBJICHHUS.

VYCIIOBHO pa3nuyarT Skl C JIOKUIBHBIM MW PE30POTUBHBIM
JIEUCTBUEM.

K aoam nokanvnozo oeiicmeus OmHocam:

® HECOPraHWYECKUE BEIIECTBA: XJIOP, MEPEKUCh BOJOPOJAA, Map-
TaHIIOBOKHUCIIBIA KaJIMii, 030H, KUCJIOTHl U IIEJIOYHU, COJIM TSIHKEIbIX
METaJJIOB (MapraHell, HUKEIb, XPOM, MBIIIbIK, KaJIMUW, CBUHEI, JKe-
J1€30, pTyTh, MeJlb, cEpeOpo), OOpHas KHCIIOTa,

® OpraHuMYeckue BellecTBa: (HopManabIeruj, OpraHuYeCcKre KHcC-
JOTHI, KPACKH, TyOUJIbHBIE BEIIECTBA U JIETEPIEHTHI.
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IIpn npoHuxkHOBeHNH (Pe30POIMM) B OPraHKU3M Skl ACHCTBYIOT B
3aBUCUMOCTH OT WX NPUPOABI JHUOO HAa HEPBHYIO CHCTEMY — HEpPEHO-
napanumuyeckue Al (OONBIIMHCTBO OPraHWYECKUX —COCAMHCHHUIA:
(bCHOJTBI, KCHIIOJBI, XUHOHBI, HUTPOCOCANHEHHUS, allMKIMICCKUAE U TeTe-
POLIMKJIMYECKUE COCANHEHHUSI, aJTKAJIOUIbl, HePTh, HEPTEPOTYKTHI, CMO-
7Bl U CMOJISIHBIC KHUCIIOTHI, TaHWH, JTyOWJIBbHBIC BEIECTBA, XJIOPOPIraHU-
geckue (XOC) u pochopopranmiueckne (POC) coenuHeHUS U JIp. ), THOO
Ha CHCTEMY KpOBH, Hampumep cemonumuxu (aMMHaK, COJH aMMOHHUS,
cBUHel, ceiaeH u ap.). POC, dTopuapl, LWAHUABI, a3WI HaTPHS,
HCKOTOpBIC JICTEPreHTHl M JAPYIHE BEIIeCTBA JCHCTBYIOT Ha pa3HbIC
(epMEHTHBIC CCTEMBI ¥ HA3bIBAIOTCS SH3UMAMUUECKUMU SOAMU.

Jlenenne sSI0B HA S JIOKAITBHOTO M SI/IBI PE30POTUBHOTO JEHCT-
BUS YUCTO ycjioBHOe. Tak, JoKanmbHO (MECTHO) JeHcTBYIomui (hop-
MaJIbJCTH]] OJHOBPEMEHHO OKa3blBaCT M HEPBHO-TIAPATUTHYECKOE
JEHCTBYE, M TAKUX MPUMEPOB HEMAJIO.

Jlabopamopnas paboma 4

CuMMMOMOKOMII/IeKC Npu ompasneHuUU poib
A0amu f10KanbHo20 delicmaus

SInpl JIOKAIBHOTO JEHCTBUS pa3pyLUarOT PECIIUPATOPHBIN SIUTEIUN
*a0p, BIUIOTh JI0 TOJHOTO OTJEICHHS €ro OT HHUTEH KaOepHbBIX
IUTACTUHOK, HMHOTAA BBI3BIBAIOT KpOBOTEUeHHE W3 ka0p. Ilopaxkaercs
KOXka. XapaKTepHO OOMJIBHOE CIIM3EBBIACIICHUE Ha KaOpax U KOXKHOM
MIOKPOBE, HEPEAKO MOopakaeTcs poroBula ria3. Habmonaercs ynyiibe.
Priba MokeT THOHYTH C IIMPOKO PACKPBITBIM PTOM H kabpamu.
OOpaTUMOCTh OTpaBJIEHUS PHIO SaMU JIOKAIHLHOTO JCHCTBUS HEBEIIMKA.

3adanue. ONBITHBIM NyTEM BBISIBUTh U ONKHCATh CUMITOMBI
OTpaBJICHUS PbIO, XapaKTEPHBIC JIJIS SI0B JTOKATBHOTO ACHCTBHUS.

JIna pabomwvl HeoOX00UMO. CTEKISTHHbIE €MKOCTH Ha 3-5 J1—
3 mt., 10%-ue1ii pactBop KOH, 3%-nb1i1 pactBop KMnQO,4, mepHbIit
munuaap Ha 200 wmun, nmumetkn Ha 10 M — 2 T, WHTaKTHas
(3mopoBast) priOa, cavyok IS OTJIOBa PhIO, OTCTOSIHHAS a>pUpPOBAHHAS
B T€UeHHE 3-X CYTOK BOJOMPOBO/IHAS MUTHEBAs BOJIA.

Memoduka uccnedosaHusA
B Tpu akBapruyMa HaJlUTh OTCTOSIHHYIO BOJAY U3 pacdeTa HE MEHee
21 Ha 1 priOy Becom 50r. B Bomy mepBoro akBapuyma J00aBUTH
MapraHIlOBOKHCIbIN Kamuid u3 pacdeta 30 mr/i, Bo BTopoii — KOH u3
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pacuera 200 mMr/i1, OCTOPOXKHO IepeMelaTh pPAacTBOPhL. TpeTwHii
aKBapUyM — KOHTPOJIbHBI.

B akBapuymbl mocanuth pbi0. Cpasy mociie MOcajku OTMETUTH
XapaKTepHbIC N3MEHEHUS B MTOBEACHUH OIBITHBIX PBIO (IBUTATEIHHAS
aKTUBHOCTb, JIbIXaTelIbHas (DYHKIHS), COCTOSSHHE BHEITHUX ITOKPOBOB
(M3MEHEHHE OKpACKH, TOSBIICHUE CIU3M, KPOBOU3IUSHHUS H T. II.).
[Tocne rubenu pwrIOBI MPOM3BECTH TIIATEIBHBIM BHEIIHUNW OCMOTD,
ONKMCATh U3MEHEHUSI, XapAKTEPHBIE JJISI KAKAOr0 TOKCUKaHTa. Coroc-
TaBUTh PE3YJIbTAThI OMbITA C KOHTPOJIEM.

Odopmuts mipoTokoa ombiTa. Crenath BBIBOJABI O MEXaHU3Max
JNEUCTBUA U CIIEIM(UUHOCTH CUMIITOMOB OTPABJICHUSI UCCIIEYEMbIMU
AJIaMU.

Jlabopamopnas paboma 5

CUMMMOMOKOMII/IEKC NpU ompasaeHuu poib
a0amu pe3zopbmusHoz20 delicmesus

OCHOBHOE BHUMAaHHE MPU TOKCUYECKUX BO3JACHCTBUSAX HA BOJHBIC
OpraHu3Mbl YEISETCS HapYUICHUSIM JIESITEIbHOCTH HEPBHOM, MUIIE-
BapUTEILHOM, AbIXaTEIbHON CUCTEM Y KUBOTHBIX, U POTOCUHTE3A —

Yy PacTECHUHU.

HarnsiHpIM CBUIETEILCTBOM HAPYIICHUS JEATEILHOCTA HEPBHOMN
CUCTEMBI SIBIISIETCS OTKJIIOHEHUE MOBEICHYECKHX peakuuii. OTKIOHE-
HUSI B TIOBEJICHUM >KUBOTHBIX MPOSIBISIOTCS B U3MEHECHUSIX oOujell
ogueamenvhoi axmusnocmu (yCKOPEHHE WM 3aMEIJICHUE JIBIDKE-
HUS), xapakmepa nepemewjenuss (HapyImIeHUsT KOOPIUHAINH, 0COOCH-
HOCTH 3aHHMAaeMbIX I103), nuujesvix (B TOM UMCIE — aKTHUBHOCTD
GuIbTpanyn),000ponumenvhbix peaxyuti (B TOM YHCIC CTPOHUTECIIb-
CTBO JKWJIMINA), HEPECmo8o20 NOBeOeHUsl, OMHOUEHU K eCMeCmEeH-
HbIM hakmopam oxpydcarowell cpedvl. B ycrnoBusx J1abOpaTopHOTO
UCCJICJIOBAaHUSA OTMEYACTCsl HapyIICHUE YCIOBHOPEIECKTOPHOM Jesi-
TEeTbHOCTH. XapaKTepHOW peakiuend pbhl0 Ha pas3apakeHue xaop
SBJISIETCS] TaK HA3bIBAEMbI «KaIllleidb PbhIO», MIUPOKO HCIOJIB3YEMbIM
KaK TeCT-TI0OKa3aTelb B OMOTECTUPOBAHUMU.

HecmoTpss Ha pa3nuuusi B TEUYEHUE OTPABICHUSI PbIO s1aMU
HEPBHO-MIAPATUTUYECKOTO JEUCTBUSI, KaK IMPABUIO, MOXKHO HaOJI0-
JaTh OIpPEACICHHBIC CTaNK, KOTOPBIE CICAYIOT OJHA 3a Apyrou (Ha
npuMepe PEHOIBLHOTO OTPABIICHUS).
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Cmaduu ¢eHobHO20 ompassaeHusa pblb

1-s1 ctagusa — Havano OecrmokoiicTBa. [Ipu mocanke peIOBI B UmC-
TYIO0 BOZy OHA BeJCT ce0s HECITOKOMHO, MEUETCs M3 CTOPOHBI B CTOPO-
HYy, ydaIaercs IbIXaTeIbHBIH PUTM H T. A., OJHAKO, YXKe depe3 2—
3 MUHYTBHI ycmokamBaeTcs. Ilpum mocamke peIOBI B TOKCHYECKHUU
PacTBOP ATHU SIBJICHUSI MOTYT 3aTSHYThCA.

2-51 CTaQAusl — TIEPBBIC TMPH3HAKH PACCTPOMCTBA UYBCTBHTCIIb-
HocTu. JIJIs Hee XapaKTepHO MOJHATHE Jydel IUIaBHUKOB, CYJIOPOXK-
HOE, HO OOJIBIIeH YacThIO IOBEPXHOCTHOE AbixaHue. Hepenko HabImro-
TaeTCs HEMOJIHOE 3aKPBITHE PTa U JIETKOE IPOKAHHUE YCITFOCTEH.

3-1 CTaJAUA — CTAAWS TOBBIIICHUS WUIM TIOHMXEHUS pa3apaxku-
MocTU. [Ipu MOBBIMICHUN Pa3aPAKUMOCTH XapaKTEPHO CTPEMUTEIIb-
HOe IuiaBaHue. Jlaxke ciraOble BHEHIHME BO3JCHCTBHUS BEHI3BIBAIOT
OYpHYIO peaknuio pbl0. AHaOTHYHAS peakius prl0 HaOIrogaeTCs U
Ha CBETOBOE pazapaxkeHune. Hao0opoT, mpu MOHMWKEHUN YyBCTBUTEIIb-
HOCTH PBHIOBI MOYTH HE PEarupyroT Ha pa3apaxkeHue, Oe3pa3ImdaHO
OTHOCSITCS K CBETY, K IPUKOCHOBEHHIO, MHEPTHO JBUTAIOTCS BMECTE C
BOJIOM IIPU €€ MEPETUBAHUN.

4-11 cTaamsi — TIEPBOE PacCTPOMCTBO paBHOBecus. HalOmromaercs
OTIPOKHUJIbIBAaHUE PHIO HAa OOK WM CIOHHY. Pa3nuyaror ciemyromme
BUJIBI nOMepU paGHOBECUSL.

® MPU HAJIWYHUH Pa3APaKCHUS CHUIBHO HAIPATAIOTCS IIJIAaBHUKH,
YTO BBI3BIBAET MTOTEPIO CIIOCOOHOCTH K JIBUKEHHUIO;

® IIpH MOHIKCHUN YyBCTBUTEIPHOCTH HACTYMACT CHIBHOE M3MeE-
HEHHME TOHYCa MBIIII ¥ Tapajny IJIJABHUKOB, YTO BHI3BIBAET OIPOKH-
IBbIBAaHUE HA OOK — KOOKOBOE ITOJIOKEHUEY

e [MapaliWd JACATEIbHOCTH IIIABaTCIBHOIO Iy3BIpS  TPH
COXpaHCHUH JICITCIHLHOCTH INIABHUKOB,;

® IIOJTHOE PACCTPOMCTBO «CO3HAHUS», HET PEAKIIMU HU CO CTOPO-
HBI TJ1a3, HA CO CTOPOHBI IIJIABHUKOB.

5-1 cTagus — TOJHAs TIOTEPS PABHOBECHS, IIOJHAS aTaKCHS.
Ha stoii ctaguu ppiba BHE3aTHO OMPOKHUABIBAETCS Ha OOK WUIH CITHHY.
DTO COCTOSHHWE, B 3aBUCHMOCTH OT MPHUPOJIBLI 5J1a, MOXKET OBIThH
BBI3BAHO PA3IMIHBIMU IIPUYNHAMHU.

TuiarenbHOe HAOMIO/IEHUE 3a MOTEPEN PHIOON PaBHOBECHS OYECHB
BOXHO M MOJXKET JaTh MaTepuall I 3aKIIOYCHHS O JICHCTBHM s/a.
[Ipu 5TOM cremyeT oOpamaTh BHUMaHHE Ha CIICIYIOIINE MOMEHTHI.
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® JIBIIINUT JIK PbIOA;

e IOJBM)KHA JIM OHA (pO’KaHWE, CTPEMHUTEILHOE IUIaBaHHE, BS-
JIbIe WM 3aTPYTHUTEIIbHBIC IBHKCHUS WU TIapajIng);

® «CO3HAeT» JIM phida CBOE MOJIOKEHUE (IBM)KCHHE Ti1a3, KOMIICH-
CaTOPHBIC JIBI)KCHUS TIJIaBHUKOB);

e HAOJIIOAAIOTCS JIM CYJIOPOTH YEIIOCTEH, XBOCTA WY MJIABHUKOB,
KaKOBa UX YacTOTa, YBETUYMUBAETCS JIM OHA WJIU YMEHBIIAETCA.

6-s1 cragus — aroHus. IlomHas moTepst paBHOBECHS MEPEXOJUT
MOCTEIIEHHO B KOHEUHYIO CTaJut0. MHOTHWE s/bl BBI3BIBAIOT CMEPTH
NyTEM YIyIlibsi, HEPBHO-NAPATUTUYECKUE SJIbl BBI3BIBAIOT Mapaany
JIBIXaTEIBHOTO 1IEHTpa. PhIOBI, Morudiime ot napainya, UMEOT TYCK-
JYI0 OKPACKY, TYJIOBHUIIE MOCIE CMEPTH YaCTO U30THYTO.

TpynHoe OKOYeHeHHEe MpeACTaBIseT COOOM TOJHOE OTBEpICHHE
Tea ¥ BCEX TUIABHUKOB. MIHOT]a OHO MOXKET HACTYIIUTh, KOTJIa JIbIXaHUE
eI1Ie TPOJ0IDKAETCA. Y TaKuX PhIO jkaOepHbIE KPBIIIKUA U IJIABHUKU MO-
I'YT JBUTATHCS HECKOJIBKO YaCOB IOCJIE TOTO, KaK OKOUYEHEET XBOCT. XPo-
MaTo(ophl BO BpEMSI TPYITHOI'O OKOYEHEHHMSI MCUE3al0T, TTOTOM MOSIBIISI-
F0TCS BHOBb.

3adanue: yCTaHOBUTH CUMIITOMBI OTPABJICHUS PBIO, XapaKTepHbIE
JUIs1 SI7T0B PE30pOTUBHOIO JICHCTBUSL.

Jlna pabomwl Heo6X00uUMO. CTCKISHHBIE EMKOCTH Ha 3-5 11—
3 wt., 1%-ue1it pactBop ®OC, 1%-Hb1i pacTBOp (PeHOJIA, MUIETKHA HA
1 M — 2 mt., HA 5 M1 — 2 mT., MmepHbIA 1uauHAp Ha 100 Mo — 1 mT.,
rpylia pe3nHOBasi, CauoK JJisi peIObI, 310pOBasi phIda.

MemoduKa uccnedosaHus

B Tpu akBapumymMa HaJUTh OTCTOSIHHYIO BOJly M3 pacueTa He MEHee
2 1 Ha 1 priOy Becom 50 r. B Bomy nepBoro akBapuyma j100aButh @OC
(Metmnaneropoc wim kapObooc — ATH TMECTUIWIBI THPOKO TIPHME-
HSFOTCS B KAQUECTBE KOHTAKTHBIX WHCEKTUIMIOB W AaKAPWIIUIOB) U3
pacuera 250 mr/in., Bo Bropoii — ¢heHON u3 pacuera 50 mr/i, 0CTOPOKHO
TiepeMeIiaTh PacTBOPBL. TpeTwii akBapuyM — KOHTPOJIGHBIN (ducTas
Boja).Ilocnme pacTBOpeHUs MpemapaToB TMOCAIUTh PHIOY M OTMETHTH
BpeMsi ocajiku. TiaTebHO 3apOTOKOJIMPOBAThH TIOBEJCHHUE PBIO, BpEMs
HACTYIUICHUS ¥ TIPOJIOJKUTEIBHOCTD BCEX CTaJIMI OTPaBIICHHUSI.

Odopmuts npoTokos. Caenarb BbIBOIBI.
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Jlabopamopnan paooma 6

Cumnmomesl ompasneHua oagHul necmuyuoamu

[lecTuuuapl MUPOKO MPUMEHSIOTCA B PA3IMYHBIX OTPACIAX
HapOAHOTO X03siiicTBa. OrpomMHbIe MacIITaObl MPUMEHEHUS MECTULIM-
JIOB TIPUBOJIAT K 3arpsi3HEHUI0 UMHU OUOoC(ephl U, B YaCTHOCTH, BOJ-
HbIX 3KocucTteM. CI0XKHOCTh 3alllUThl BOJOEMOB OT 3arpsi3HEHUS
MECTUITUAMH 3aKJII0YaeTCsd B TOM, YTO OHU MOTYT MOCTYyNaTh B HUX
CaMbIMM Pa3IUYHBIMU MyTAMU. HekoTopble NMEeCTUIUbI HAMEPEHHO
BHOCAT B BOJIOEMBI IIPU OOpbO€ C JIMUMHOYHBIMHU CTaIUSIMHU KPOBO-
COCYIIMX JBYKPBUIbIX, C HUTYATHIMU U CHHE — 3€JIECHBIMU BOJIOPOC-
JSIMH, JIJISI YHUYTOKEHUSI HEXKEJNATEIbHOTO BUAA PbIO U MOJUIIOCKOB,
pu 60ps0E C COpHIKaMH Ha MOJIIX OPOLICHUS.

[lecTunuapl TMOMAaarOT B BOJOEM TaKKe B pe3yJsibTaTe cOpoca
OTXOJIOB C MPEANPUITUNA, TPOUBOMISIINX 3T XUMUUYECKHUE COETUHE-
HUsA. OcoOeHHO OOJBIIYIO OMACHOCTh MPECTABISAECT HEPETYIUPYyEMOE
MomnaJlaHue TMECTUIMIOB B BOJOEMBI B pe3yjbTare CTOKa ¢ o0Opado-
TaHHBIX TEPPUTOPUIN C TAJIBIMU WU JOXKJIECBBIMU BOJAMH, a TaKXKE
BO3JYIIHBIMU TEUEHUSIMHU, aTMOC(EPHBIMU OCAaJKaMU U MUTPUPY-
IOIIUMU KUBOTHBIMHU.

JlaGopaTopHble IKCIEPUMEHTHI, HAIMPABIICHHBIE HA BBISIBICHUE
OCTPOM U XPOHUYECKOW TOKCHYHOCTH MECTUIMAOB ISl TUAPOOUOH-
TOB, JAIOT MPEACTABICHUE O BO3MOXKHOW OMACHOCTH MECTUIIMAOB IS
€CTECTBEHHBIX BOJIHBIX IKOCHUCTEM.

Kak B oCTphIX, TaK U B XPOHHUYECKUX OMNBITAX OCHOBHBIM IIOKa-
3aTeyieM TOKCUYHOCTHU SIBJISIETCS 2UOeb Opeanu3moe, a TakKe UHOTIa U
nogedenue dcueomuplx (IBUTATCIIHAS ~AKTUBHOCTH, AKTHBHOCTH
JBIXaHWs, PEaKiys Ha KOPM W JPYyTHe BHEITHHUE pasipakuTenn). Tak,
HanpuMep, HU3IIME pakooOpasHble NMpU Bo3aeucTBuM (ochopopranu-
YECKUX MECTULIUIOB CYJIOPOKHO MOACPTUBAIOT AaHTEHHAMH, BPAILIAOTCS
BOKPYI CBOEM OCH, MU3MEHSIOT TPACKTOPUIO ABWKEHUSA. Kpome Ttoro,
dbocdopopranrueckre COEIWHEHUS, OTHOCSIIMECS K sJaM HEPBHO —
NapaIuTUYECKOTO JCUCTBUS, BBI3BIBAIOT y THAPOOHMOHTOB OHOTHUITHBIC
CUMITOMBI OTpaBJICHUA: BO30YXKICHHE, PACCTPOMCTBO KOOPAMHALIMU
JIBUKEHUS!, YTHETEHHE OOIIETO COCTOSIHUS 1, HAKOHEII, apajiuy.

3aoanue: BHISIBUTH CUMITOMOKOMIUIEKCH M MX CHEHU(UUYHOCTH
npu octpoM otpasieHuu napuuit GOC (MermnamerohocoM HITH
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kapbodocoMm) u deHomoM. OOBSICHUTH XapakTep IMOBEIACHUCCKUX
peakuuii nagHuil, yauThIBas MEXaHWU3M JICHCTBUS BEILIECTB.

Jlna pabomel neodxooumo: xynbrypa naduuii (Daphniamagna),
3 mepHbIX cTakaHa Ha 200 M1, OTCTOSIHHAS BOJA, MaTOYHBIE PACTBOPHI
XUMHYECKUX BEIIECTB — TOKCUKAHTOB. 1%-Hble pacTBOpHI (heHona U
®OC (xapbodoc wim Ap.), MUMETKA XUMHYECKHAE Ha S MJI, MEPHBIH
nunuHap Ha 50 MuI, CTEKNIsSHHAs TpyOKa WM MEJIbHUYHBIN Ta3 s
otiioBa madHmM, damka I[lerpn mimm xuMmudeckue ctakaHbl Ha 50 M
TSl TIPOMBIBKY TPYOKH HUTH CETOYKH JIJIST OTJI0BA PAYKOB.

Memoduka uccnedosaHusA

B nannHoii pabote TpeOyercs MpOBECTH HAOMIOACHHE 3a COCTOS-
HUEM U MOBeJACHUEM JadHUN TIPU OCTPOM OTPABJICHUU UX PaCTBOpaMU
®OC B xonnenTpanuu 250 Mr/in u dhenona B koHneHTparuu 50 mr/.

B Tpu crakaHa (0AWH — KOHTPOJIbHBIN ¢ aKBAPHYMHOM BOJIOH, /1B
JIPYTUX — CO CBEXKEMPUTOTOBICHHBIMU pabOYMMHU pacTBOpaMu HcClie-
JTYyEeMBIX BEIICCTB) TOMECTHTHh IO 3—5 B3pOCIBIX 0ocobOei madHHI.
OTMeTuTh BpeMsl Hauaja skcrnepuMmeHTa. [locTossHHO HaOmoOmas 3a
noBeieHUEM JadHUI B OMBITHBIX COCYJAaX, OTMETUTb BpeMsl IMOsBIIC-
HUSI CUMITOMOB OCTPOTO OTPABJICHUS: YBEIWYEHUE JBUTATEIBHOU
AKTUBHOCTH, HApYIICHUE TPACKTOPUM U XapakTepa JBIXKCHUS, orpa-
HUYCHHE JIBUTATEIbHOW aKTUBHOCTU U TUOEIb )KUBOTHBIX.

CpaBHuTh mnoBeJeHHE AadHU B ONBITHBIX pacTBOpax H B
KOHTPOJIE.

OdopmuTs nipoTokosa. Crenath BEIBOJIBI.
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TEMA 4. TEMATOJIOTUYECKHUE UCC/JIEAOBAHUA
B BOJHOU TOKCUKOJIOTUU

Konmponsnuie eonpocwi

1. Ponp remMaToIOrMYeCKUX MCCIEIOBAHUNM B TMATHOCTUKE OTpa-
BJICHUU PHIO.

2. 3MeHenne (PU3MKO-XMMHUUYECKUX CBOMCTB KPOBH TOJ BIIHS-
HHUEM TOKCUYECKHUX BEIIECTB.

3. I3aMeHnenune GpU3n0JIOTHIECKUX CBOMCTB PUTPOLIUTOB TIO]T BJIU-
SHUEM XUMHUYECKUX BEILIECTB.

4. Tlaronornueckue (GOPMBI IPUTPOIIUTOB, MOSBIISIONIUECS TIPH
OTPAaBJICHHSIX.

5. Hopmanbhas nelikonutaptas (opmyJlia KpOBH pPbIO.

6. 3MeHeHne JeUKOIUTApHOW (OPMYJIBI MPU OTPABICHUU Pa3-
JUYHBIMU XUMHUYECKUMH BEIIECTBAMM.

/. VI3MeHeHne 00IIero KOJIMYEeCTBA JICMKOIMTOB MPU Pa3IuIHBIX
OTpaBJICHHSIX.

8. Tokcuueckue BelIECTBA, BCTYMAIOIIME B PEAKIIUIO C TEMO-
rI0OOMHOM. XapaKTEPUCTUKU COSTMHEHUN TeMOTIO0NHA C SIIaMH.

9. OTpaBieHus BENIECTBAMH, B3aUMOJICHCTBYIOIMMHU ¢ (hepMEH-
TaMu KPOBU U TKAHEW.

10. OTpaBieHusi pa3aIuyHBIMU TEeCTULHUIAMH. MeXaHu3M JencT-
BUSI TICCTUITAIOB HA CHCTEMBI KPOBH.

11. V3meHeHusI CBEPTHIBAIOIICH CHUCTEMBbI KPOBU MPU HHTOKCH-
KaIusx.

[Ipu ananusze rtHOenu prI0 B  E€CTECTBEHHBIX BOJOEMax
HEO00X0IMMO UCITOIH30BaTh BO3MOXKHO 00Jjiee MUPOKUI HaOOp TECTOB,
MO3BOJISIIOIINX BBISIBUTH MPUPOAY TOKCUKAHTA MO (PYHKIIMOHATITLHOMY
COCTOSIHUIO OpraHu3Ma.

Kak nipu nmpsiMOM KOHTaKTe C TTOKPOBHBIMH TKaHSIMH, TaK U, OCOOCH-
HO, TIOCTie pe30pOlMKd BO BHYTPEHHHME CpPEIIbI OpraHu3Ma siJi MOXKET
JICCTBOBATh Ha JIOOBIC TKaHU (IPOTOIUIA3MATUICCKHUE SITbI, HAPKOTHKH)
WM JIMIIIb HAa HEKOTOphIe M3 HUX. B mociemHem ciydae pedub UIeT 00
u3oupamenbHoM uau IaeKmueHom oeiicmeuu aoa. V30uparenbHOE
JIEICTBUE Si7]a HA OpraH WK CUCTEMY OPTraHOB OMPEIENIAET XapaKTePHbIE
YEPThI KIIMHUYECKOW KaPTUHBI IIPU TOM WM MHOM MHTOKCUKALIVH.

35



K Hanbonee yacto BCTpeHarOUMMCS MPOSIBICHUSIM TOKCUYECKOTO
MOPKEHUSI CHUCTEMBl KPOBH OTHOCSATCS HApYIICHHE CTPYKTYpPHl U
GbyHKIMU (POPMEHHBIX SJIEMEHTOB KPOBH, MPOSBIISIONIEECS B CHIXKE-
HUU YCTOMYHUBOCTH 3PUTPOIIUTOB K T€MOJIU3Y, KAPOOKCU- U METTEMO-
rII00MHOOPA30BaHUM, YMEHBIICHUU (DArouuTapHON aKTUBHOCTH JIEH-
KOILIUTOB, TIOSIBICHUM B KPOBH MATOJOTUYECKUX (POPM IPUTPOIIUTOB U
T. 1. (FeMaTOTOKCUYECKOE ICHCTBHE).

W3meHeHust B JACATEIBHOCTH KPOBETBOPHBIX OPTaHOB MPOSBIIS-
IOTCS B MPOTPECCUPYIOMICH JCHKONCHNH, TPOMOOIMTONICHUA U aHe-
muu. Hapymienwe remomnossa HaOMOgaeTCs MPH JIJTUTEILHOM OTpa-
BJIeHHUU OCH30JIOM M €ro Tromojioramu. llepBUuHOE TOKCHYECKOE
JIEUCTBHE HA KOCTHBIM MO3T COMPOBOXKIAETCS MOBPEKICHUEM MHTO-
XOHJIpUH U prOOCOM SPUTPOOIACTOB U BHIOPOCOM B KPOBb HEMOJIHO-
IIECHHBIX APUTPOIUTOB (CBHHEI, OEH30J1, CEPOYIIICPOI).

Jlabopamopnan paboma 7

OcmomuyecKasa pe3ucmeHmHOCMb 3puUmpoyumos

KaK Ka4ecmeeHHbIl noKkasamesb UHMOKCUKayuu

[TpoaomKUTETHFHOCTD KU3HU SPUTPOLIUTOB OTHOCUTEIHHO MOCTO-
SHHA ® BO3pPAcT DJPUTPOIMTOB KPOBU JKUBOTHBIX B KaXKIBIH
KOHKPETHBII MOMEHT OTpakaeT NTWHAMUYECKOE PAaBHOBECHE CHUCTEM
KPOBETBOpPEHHsSI W KpoBepaspyuieHus. OgHOH u3 OOMIMX 3allUTHBIX
peakuii opraHm3Ma Ha JCHCTBHE HEOJArONMPUSITHBIX (aKTOPOB
SIBIISIETCS YCWJIGHHWE JSPUTPONOod3a. Moojbie 3pUTPOIUTHL  Ooliee
PE3UCTEHTHBI K TOBPEXAAIOIINM areHTaM, 4eM CTaphble.

M3MeHeHns B cHCTEME KPOBU MOTYT MPOUCXOAWThH MPH MHTOKCH-
KaI[i¥ BCIIEAICTBUE H3MEHEHUS OCMOMUUECK020 Oananca B OpraHu3Me.

JIo Tex mop, Mmoka paBHOBECHE MEXIY BOJOM U PACTBOPEHHBIMU
BemiecTBaMK (IIaBHBIM 06pasom Na') He HapylaeTcs, 00beM M OCMOTH-
YyecKasi KOHIICHTpAIWs BHEKJICTOYHOW M BHYTPHKIETOUHOW JKUAKOCTU
OCTalOTCsl TIOCTOSHHBIMU. Pactipenenenre BoAbl MEXAy BHE- U BHYTPHU-
KJIETOYHBIM TIPOCTPAHCTBAMH 3aBUCUT OT JICHCTBUS OCMOTUYCCKUX CHII.

o OcmomuuecKkuii 2emonu3 TPOUCXOIUT MPHU TONATAHUUA DPUT-
POLIUTOB B PACTBOPHI, OCMOTHYECKOE JaBJICHNUE KOTOPHIX HIKE, YEM B
Iia3Me KpOBH — cunomoHuveckue pacmeopul. Ilpm sToM BoIa
HAYMHAET IOCTYIATh 4Yepe3 MOMYyNpPOHHUIIAEMYI0 MeMOpaHy BHYTPb
sputpouuta. Kietku cHavyana HaOyXarT U 3aTeM Pa3pbIBAIOTCA.
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Mepoli 0OCMOTHYECKOH CTOMKOCTH (PE3MCTEHTHOCTH) 3PUTPOIIH-
ToB siBisieTcss koHneHTpanus NaCl, mpu kotopoli HauMHAETCS TEMO-
au3. DTy KOHIEHTPAIMIO IPUHATO 0003HAYaTh, KaK TPAHUIy OCMOTHU-
YECKOW pE3UCTEHTHOCTH SPUTPOLIUTOB.

Pa3znuyatoT MUHUMAIIBHYIO 1 MAKCHUMAJIBHYIO TPaHUIIBI OCMOTHYE-
CKOM CTOMKOCTH. Munumanvrasa epanuya 03Ha4aeT KOHIEHTPALMIO, TIPH
KOTOPOU TOSIBIISIOTCS TIEPBhIC MPU3HAKU remMon3a (I1a3mMa HadyuHaeT
OKpAIlIUBaThCA B PO30BBIM 1BET). MaxcumanvHas epanuya OCMOTH-
YECKOW CTOMKOCTH — 3TO MeEpBasi KOHIEHTPALMs pacTBOPA, PU KOTOPOU
IPOUCXOJIUT MOJHBIA reMojIu3 (TU1a3Ma KPOBH IIPH 3TOM OKPAITUBACTCS
B KPaCHBIU LIBET U CTAHOBUTCS IIPO3PAYHOU — «JIAKOBAsI KPOBBY.

VY yenoBeka remosin3 B HopMme HaunHaeTcs B 0,4% pactBope, a B
0,34% pacTtBOpE pa3pyIIaroTCsi BCE DPUTPOIIUTHI.

M3MeHeHne COOTHOUIEHHS MEXIYy OObEMaMU BHEKJIETOYHOW H
BHYTPUKIIETOUHOM KUIAKOCTH UMEET OONbIIOoe 3HAa4YeHHE. Takue
W3MEHEHUS MOTYT HAOJIIOIaThCs MPH 1IEJIOM PsiJIe MHTOKCUKAIUI: Harpy-
Mep, TIpY MTOPaKEHUSAX cep/ria, medeHu ((eHOoMbHAS WHTOKCUKAITHS) I
novek (TOKCHUecKas HedporaTys, MPUBOJIAIIAS K OTeKaM TKaHEH, TOBBI-
IICHUIO apTepUALHOTO namieHus). [1omo0HbIE W3MEHEHUS OOBEMOB
BOJHBIX TIPOCTPAHCTB HA3BIBAIOT cunepeudpamayueii (00600HeHUe,
Habyxanue KIICTOK U TKaHEeH )mm decudpamauueii (00€3BOKUBaHKE).

N3MeHeHne MpOHUIIAEMOCTH KJIETOYHBIX MEMOpaH OKa3bIBAeTCS
YHUBEPCAIBHBIM CTPYKTYPHO-()YHKIIMOHAJIBHBIM HAPYIICHUEM MOYTH
P BCSIKOM TOKCHYECKOM BO3JEHWCTBMHA M MOXKET MPOHUCXOJHUTH 32
CYET MPSIMOTO U OMOCPEIOBAHHOTO BJIMSIHUSI TOKCUKAHTA.

[lepBUYHBIM HapYIIEHUE MPOHHUIIAEMOCTHA OKA3bIBAETCS TMpH
NEWCTBUU HEAJIEKTPOJIUTOB M MECTHOM JICMCTBUM HOHOB TSIKEJBIX
MeTauioB. [IpuunHON 3THX HapyIIEHUH MOXET ObITh KaK Henocpeo-
CMBeHHas. 0eCmpPYKYus JUNONpomeuodos, maxk u HapyuieHue pabomol
Gepmenmrnoco komnnexca. Hanpumep, MeTamibl, KOMIIOHEHTBI HEPTH,
JNETEPreHThl U JIPYTye 3arpA3HsIONIME areHThl BBI3BIBAIOT CTPYKTYP-
HOE NOBPEXKACHUE XKa0p U Hapyuwiaiom mpancnopm uoHoe, 4to oTpa-
YKaeTCsl HA MOHHOM COCTaBE KPOBU. BO3MOKHO, UTO TaKOE HAPYIICHHE
CBA3aHO cO cHMWkeHueM akTuBHOCTH Na-K-aktusupyemoit ATd-a3sl,
oOecreunBaroiie paboTy MOHHBIX HACOCOB KJIETOUHBIX MeMOpaH, B
TOM YHCJIIE€ U SPUTPOLUTAPHBIX.
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JIJIst BOJHBIX OPraHu3MOB Ba)KHEWILIUM CJIEACTBUEM H3MEHEHUS
MPOHMUITAEMOCTH KJIETOYHBIX MEMOpaH SBIISETCS HApPYIIEHHE OCMO-
peryJIsiui.

o Xumuueckuili 2emoqu3 BO3HUKACT BCIICJCTBUC IIONAJaHUS B
OpPraHM3M XHMHUYECKHUX BEIIECTB — «KPOBSHBIX SOB» — FE€MOJUTHUKOB,
BBI3BIBAIONIUX pa3pylieHUEe OCIKOBO-IUMHUIHON OOOJOYKH SPUTPO-
UTOB (3(Hp, aMMHAK, aJTKOTOJTh, COJT AaMMOHHUSI, CBUHEII, CEJICH U JIp.).

Takum 0O6pasom, npu HEeKOMOPLIX UHMOKCUKAYUSIX OCMOMUUECKAas
CMOUKOCMb dPUMPOYUMOE YMEHbULAEMCA, U 2eMONU3 HACmynaem npu
oonvuux KoHyewmpayusix coneu 6 niaszme. ClenoBareabHO, €CIU B
IKCIIEPUMEHTE TMPOUCXOJUT CMEIICHUE TPAHMI] TeMOJI3a B CTOPOHY
M30TOHNYECKOH ((pHU3HOIOrnuecKoi) KOHIIEHTPAIMH, TO 3TO SBJISICTCS
CBHUICTEILCTBOM OTpPABJICHHUSI OpraHU3Ma OIPEICIICHHON TPYIIIOH S10B.

Pe3ucTeHTHOCTh APUTPOLIUTOB MOYKHO OINPEIETUTh Pa3TUIHBIMU
cocobamu. Hambosiee yacto ompenensioT CTOMKOCTh MX K pa3ind-
HBIM 2eMOIUMUYECKUM 8eUjeCmBEaM.

N. U. T'utenp3zon u U. A. Tepcko (1957) pazpaboranu meron
KHUCJIOTHBIX APUTPOrPaMM, MO3BOJISIIOMIANA C OOJBIIOW TOYHOCTHIO
YYHUTBIBaTh PaCIpeCICHUE SPUTPOILIMTOB IO UX CIIOCOOHOCTH K TeMO-
JIA3Y TOJ BO3ACUCTBUEM COJITHOW KUCIOTHL. [lomydyaemyro KpuByro
pacrpeieieHus SPUTPOIMTOB MO CTOMKOCTH OHU Ha3Balld SPUTPO-
rpamMmoii. B mepByro odepenp reMoIu3upyOTCsS HAaMMEHee Pe3UCTEHT-
HBbIE 3pUTPOIUTHI. B mocneaHio0 ouepens — Hanbosee yCTOWYUBHIC.
[Tonyuaercst psAx JaHHBIX, HAa OCHOBE KOTOPBIX CTPOUTCA Trpaduk
pacrpeeiCHUs] SPUTPOITUTOB MO WX YCTOHYMBOCTH K TE€MOJIHU3Y BO
BpEMEHU — HpuUTporpamMma. TakuM o00pa3oMm, memoo KUCIOMHbBIX
apumpocpamm JaeT BO3MOXKHOCTb 8blAGUMb HAPYUIEHUS 8 IPUMPO-
no3sze pvib noo oelcmseuem 10a Ha CAMbIX PAHHUX IManax moxcuiec-
K020 mnpoyecca W WCHOJB3YETCS [JIsl ONPEACICHUS TOKCHYECKUX
BEILIECTB C BHIPAKEHHBIM T€MOJTUTHYECKUM JIEUCTBUEM.

3adanue: onpenenuTh TPaHUIIBI OCMOTHYECKON PE3UCTEHTHOCTH
SPUTPOIIUTOB KPOBU HMHTAKTHBIX M OMNBITHBIX JKHUBOTHBIX. CpaBHHUTH
MOJIyYEHHBIE JaHHBIE.

Jlna pabomsl Heobx00umo:. npenapoBaibHbIA HabOp, (usnoiIo-
TMYECKUN pacTBOp JUI X010 HOKPOBHBIX (0,65%-HbIN pacTBOp XIIO-
puaa Hatpus), 1%-Hblii pacTBOp Xjopuaa HaTpus, S%-HbI pacTBOp
UTpaTa HATpHUs, IUCTHUITMPOBAHHAS BOJA, KPOBb JIATYIIKHA WU
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pBIOBI, TOCiEe ocTpoi (48 yacoB) 3aTpaBKM B pacTBOpe aMMHUaKa
(0,2 Mr/n), KpoBb WMHTAKTHBIX >KHBOTHBIX, INTATUB JUISI MPOOHPOK —
2 T., XUMUYECKUE MpoOupKku — 16 1mIT., MajJeHbKHE MPOOUPKU —
2 IIT., KapaHjaall 1Mo CTeKIy, MuneTku xumudeckue Ha 10 mur — 4 mir.,
MUTICTKY TJIa3HbIC — 2 IIT., KamWuIsIp oT reMoMeTpa Caiu, CTeKIISTHHAS
najouka, rpyiia pe3suHoBas, (pribTpoBaibHas Oymara.

Memoduka uccnedosaHusA

B manenpkyto nmpobupky nomectuth 0,1 ma 5%-Horo pactBopa
nutpata Hatpus, 0,5 mi dusmonorudyeckoro pactropa. Ilpoussectu
3a00p KPOBHU Yy KUBOTHOI'O KalWJUISIPOM OT reMoMeTrpa Canu u nomec-
TUTh B ATY K€ TPOOUPKY.

[TponymepoBaTh 8 XUMHUYECKUX TPOOUPOK (IJI1 OJHOTO OIBITA) U
IIPUTOTOBUTHh PACTBOPHI XJIOPHUCTOTO HATPHUS Pa3HBIX KOHIICHTPAIUH,
UCTOJIB3YS Ta0. 4.

Tabnua 4
Cxema npuzomoegJieHus pacmeopos XJ10pucmozo Hampus
PA3HBIX KOHUEHMPAyUil

No 1%-nwviti | JJuemunnuposannasn | Ilonyuennas konyenmpayust
npoobupok | pacmeop 600a pacmeopa NaCL
NaCL () (rn) (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 mpoOUpKy Ta3HOW MUIETKON J00aBUThH MO 3 Karuiu
IUTPATHON KPOBH (MOXKHO HE IepeMeInBath). [IpoOupku 0CTaBUTh B
mtatuBe Ha 1 yac (v nieHTpudyrupoBaTh B TCUCHUE 5 MUHYT).

O HaJIMYUU TeMOJIU3a U €ro CTENEHU MOKHO CYJIUTh MO0 U3MEHe-
HUIO OKPACKM PACTBOPUTENSI U IJIOTHOCTH OCaJKa 3SPUTPOIUTOB.
OxparieHHbId 0CaIOK IPUTPOLIMTOB U HEOKPAIICHHBIN pacTBOp yKa-
3bIBAIOT HA omcymcmeue 2emonusa. Hanuuue OKpalleHHOrO HEeIpo-
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3payHOro PacTBOpa CBHJETEILCTBYET O uacmuurnom cemonuze. OTCyT-
CTBHE 0CaJIKa 3PUTPOIMTOB W OKpAIICHHBIA IPO3pPavHbI PacTBOP
O3HAYaIOT, YTO MPOU3OIIEIT NOHbIIL 2EMOTIU3.

Yepes OIMH Yac MNpOaHAIM3UPOBATh COCTOSHHE pPAaCTBOPOB B
npobupkax. (He ecmpsixusamo!)

Jlanaple 3aHecTw B Tabn. 5. B Tabmuiie craenarh 3akimodeHHe O
Hammuuu (+), orcyrcTBuM (—) WM 9acTHUHOM remoimse (£). OTMeTuTh
KOHIICHTPAIIMA PACTBOPOB, COOTBETCTBYIOIIMEC MUHHMAIBHOW (MIN) u
MaKCHMaJTbHOH (MaX) 0CMOTHYECKOW PE3UCTEHTHOCTH 3PUTPOIIMTOB.

TabGmuia 5
Pezynvmamowt uccineoosanusn
OCMOMUYECKOUL Pe3UCMEHMHOCIMU IPUMPOUUMOE

Konyen- Oxpacka Ocaook 3akniouenue I'panuyw
mpayus pacmeopa | Spumpoyumos cmouxKocmu
pacmeopa (pesucmenmmnocmu)
(%) IPUMPOYUNOE
90 Qo QO )
S | 58| 8 = | S| = S S
S 3 S 3 = 3 S 3
s 5| § | 5] §]| 5§ S S
2 2 2 2
0,9
0,8
U T. .

[To pe3ynpTaTam aHaiM3a KOHTPOJBHOTO M ONBITHOIO 0Opa3loB
KpOBU cienaTh BbIBOJABI. OOOCHOBATH 3HAYEHUE JTAHHOIO METOJA B
TOKCHKOJIOTUY U KIINHUYECKOMN MPAKTHUKE.

Jlabopamopnasn paboma 8

NMamonozuyeckue hopMbl KNemok Kposu pbib

rnocsne 8030elicmausa MOKCUYeCKUX sew,ecmsa
MHoOrve TOKCHUKAaHTBhl MPU XPOHUYECKOM BO3JCHCTBUU Ha PbHIO
BBI3BIBAIOT MATOJOTMYECKUE U3MEHEHUS KpacHOM 1 0enoil kpoBu. Tak,
HAIIPHMED, apOMaTUYCCKUE YIIIeBOAOPObI (OCH30JI, TOIYO0, KCHIIOJ
U T.J.) B CyOTOKCHYECKHX KOHIICHTPAIMAX BBHI3BIBAIOT YBCIMYCHUE
YpOBHSI FeMOrIIO0KHa, drcia 3puTpoutoB (Ha 500-700 Tbic. / Mm®).
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Ha pa3nuuHbIX cCcTaausix OTpaBlCHUS (hopmeHHble IleMeHnbl
KpacHoui u 0enoii Kpoeu TNOABEPTAOTCA Odegopmayuu, MacCOBOMY
PaspyuieHuro, usmMeHeHusm ¢ 0bonouxe (CMOPIIMBAaHUE, pa3pylICHHE,
WU3MEHEHHUE MOPO3HOCTH), yumoniazme (HabyxaHue, W3MEHEHHUE 3€p-
HUCTOCTH U CTCIICHM OKPAaCKH, BaKyOJIM3alldsd M 1Ip.) U sope (u3Mme-
HEHUE CTPYKTYPhl U OKPACKH, KApUOPEKCHUC, O0OECIBEUMBAHUE SIEP-
HOTO BEIECTBA, JICJICHUE, BEITAIKUBAHUE SIIIEP U JIP.).

KpoBb noj BIUSHUEM HEKOTOPHIX TOKCUUYECKUX BEIIECTB HABOJ-
HSETCSI aMUTOTHYECKHU JACNAIMMUMUCS (OpMaMU SPUTPOIIUTOB, TTATOJIO-
THYECKUMH SIICPHBIMA U O€3bSIICPHBIMU TEJIbIIAMH 3PUTPOITUTHOTO U
auMdouiHOTO TpoUcxoXkaeHUsA. Cpeu SpUTPOITUTOB MOXKET HAOJIO-
NATbCA AHU3OUUMO3, NOUKUNOUUMO3, WUCHMOUUMO3, NOTUXPOMA-
3ua W Jpyrue marojoruyeckue (Gopmbl. Takue W3MEHEHUS] MOYKHO
HAONIOZaTh B KPOBHM IUIOTBBI TPH BBIACPKUBAHUN €€ B TCUCHHE
HEZIeNI B BOJIE ¢ KOHLeHTpaluei 0enzona 4,0-5,0 mr/in ¢ exxequeBHOM
3aMeHOl pacTBopa. MeTtwiHUTPpO(OC B CyONeTalbHBIX KOHIEHTpA-
musx (5 Mr/m) BBI3BIBACT TOBBINICHWE B KPOBH HEHTPO(HIIOB
(8 1,5pa3a) m KadecTBEHHbIC HW3MCHEHHS (OPMEHHBIX 3JIECMCHTOB
KPOBU. aHMU30IIUTO3, TMOUKUJIOMMUTO3, TIOJUXPOMA3UI0 W TATOJIO-
rUYECKUe sifiepHble U 0e3bsiaepHbie (GopMbl. B mpororasme jenko-
IUTOB HAOIIOJAE€TCS CUIIbHAS BaKyOJIU3allusl.

CyOTOKCHYeCKHE KOHIICHTpalluk TpuxjopMeradoca s kapma
40 mr/n, BBHI3BIBAIOT W3MEHEHHS IPOIEHTHOTO COOTHOIICHUS JICHKO-
IIUTOB B JICUKOLMTApHOU (hopMyJie: PE3KO YBEIUUUBACTCS COJEPKaHUE
MOHOITUTOB, TOJTUMOP(HBIX KICTOK U HelTpodmioB (B 4—7 pa3). Sapa
SPUTPOIUTOB HAOYXAIOT, MO3/THEE HAOIIOJACTCS CUIIbHASI BAKYOIU3AIIHS
MIPOTOILIa3MBbI JICHKOIIUTOB, 0COOEHHO MOHOIIUTOB U HEUTPODHIIOB.

3aoanue: N3y4nuTh 3apaHEE MPUTOTOBJICHHBIE W OKPAIICHHBIC 1O
cnoco0y PomanoBckoro — I'mm3a Ma3ku KpOBU KOHTPOJIBHBIX H
OTBITHBIX PHIO.

/lna pabomvl He0OX00UMO’. Ma3KU KPOBU KOHTPOJIBHOW M 3aTPaB-
JIEHHOM pBIOBI, MUKPOCKOIN C UMMEPCHUEHN, Macio KeApoBoe, vaika [ler-
pH, MepHbIi cTakaHuMK Ha 50 M1, Kpacka PoMaHOBCKOTO, TUCTUILIIUPO-
BaHHas BOJa, MHIICTKH TJIa3HbIC, Ta3WK IMOYKOOOpa3HBIM, MpPEIMETHOE
CTEKJIO, aTjiac KJIETOK KPOBW, TaOJMIa MATOJOTHYECKHUX H3MEHEHUM
KJIETOK KPOBHU.
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Memoduka uccnedosaHusA

Okpacka ma3koB no Pomanosckomy — ['um3a.

J1d TIoNy4deHus XOpOIIEW OKpackKu Mas3KOB KpPOBU METOAOM
PomaHoBckoro — I'mMm3a HE0OX0aMMa COBEPILICHHO YHUCTas IOCyJa U
TUCTUUTMPOBAHHAS BOJIA, PEAKIIUS KOTOPOH OJIM3Ka K HEUTpaIbHOM,

JI71 IpUroTOBIIEHHST KPACAIIErO PACTBOPAa B MEPHBIM CTAKAHUYUK
eMkocThi0 50 M1 HaguBaroT 10 M IUCTUITMPOBAHHOM BOJBI HEHWTpa-
apHOM peakiuu. [locae 3Toro U3 NMUNETKH B CTAKaHUYHUK OBICTPO J00a-
BJISIFOT MCXOJIHBIM pacTBOP Kpacku PoMaHoBCKOrO — ['MM3a anTe4yHOro
npurotoBiienuss u3 pacuera Ha 10 mm Boawsl 10 kamenb Kpackw.
CrakaHYuK BCTPSXUBAIOT, NOOMBAACH IMEPEMEIIMBAHUS >KUJIKOCTEH.
Jloniro B30anThIBaTh HE PEKOMEHYETCS, TaK KaK Kpacka JIETKO BbIIa-
JaeT B OCAJOK.

st okpacku Ha aHO 4vamku Iletpy momemarT MOJIOBUHKHU
PAa3JIOMaHHOTO IIPEIMETHOIO CTEKJIA, KOTOPHIE Pa3ABUTAOT APYT OT
npyra. CBepxy MOMEIIAIOT CTEKJIO C Ma3KOM TakK, 4TOObI Ma30K ObLI
oOpareH BHU3. Mexay Ma3koM U JHOM vamku [letpu Bo3HUKaeT
pocTpaHCcTBO. [IUMMETKOM 1O CTEKJIO C Ma3KOM HAJIMBAKOT IPUTO-
TOBJICHHBIA PACTBOP KPacKu IO TEX MOP, MOKA OH HE 3aIllOJHUT BCE
MIPOCTPAHCTBO MEXKAY Ma3KoM M AHOM 4amku [lerpu. OxpammBaror B
teueHue 30-45 MUHYT, MOCJE Yero Ma3oK CIOJACKUBAIOT CTPYUKOMN
JTUCTUIIMPOBAHHON BOABI M OOCYIIMBAaIOT Ha Bo3ayxe. YUepe3 He-
CKOJIbKO MUHYT IIOCJIE BBICBIXaHUS HAa MAa30K HAHOCST KaIUIK KEApO-
BOT'0 MacJjia U UCCIEAYIOT €ro Mo MUKPOCKOTIOM.

Jnd oxkpamiMBaHUsA KaXJIOTO Mas3Ka TOTOBAT CBEXKUU pPacTBOP
Kpacku, MHa4e MpU OTCTAaMBAHUM OBICTPO BBIMAAAET OCATOK U Kpacka
CTAHOBUTCSI HEMPUTOJTHON K YHOTPEOJICHUIO.

Ma3sku crmenyer paccMaTpuBaTh MPHU MAJOM YBEJIWYEHHH, 3aTEM
pu OOJBIIOM YBEJIMYEHUH M, HAKOHEL, C MAaCISIHOW HUMMEpPCHE.

N3yunTh mnOpencTaBi€HHbIE IpenapaThbl, 3apUCOBaTh IMaTOJOTH-
geckrue (popMbI KIETOK KpOBH (HMCIOIB30BaTh aTjiac KJICTOK KPOBU U
TaOJUITY MATOJOTHICCKUX U3MCHEHHUN KIIETOK KPOBH).

OdopmuTs nipoTokosa onsita. Crenath BHIBOJIBI.
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TEMA 5. BIMAHUE TOKCUYECKUX BELIECTB
HA CEPAEYHO-COCYAUCTYIO CUCTEMY

Konmponsnuie eonpocwi

1. I3mMeHeHus: B 3JEKTPOKAPAUOTpaMME TPH HAPYIICHUSX BO3-
OynumocTu cepaua. @opMbl HapyIIEHU BO30YIUMOCTH.
2. VI3MeHeHusl B AJIEKTPOKApAUOTpaMME TIPU HAPYIICHUSX IPO-
BOJAMMOCTH B Pa3HbIX OTJIeNIaX CEpla.
3. Bnmusane n30bITKa MHHEpaAIbHBIX COJICH (K+, Ca'™, Na*) Ha
paboTy cepara.
4, Bnusaue dochopopraHUueCKux TEeCTUIIMI0B Ha paldoTy
Cep/illa U KPOBEHOCHBIX COCY/IOB.
5. Biusinue denonoB Ha paboTy cepaia 1 KpOBEHOCHBIX COCYIOB.
6. BiustHue ankamonaoB M IITUKO3UAO0B Ha paboTy cepala.

5.1. Bauanue npomulutieHHbIX 2008
Ha cepoeuHO-CoCYOUCYIO CUCHeMY

[TopaxkeHus cepIeuHO-COCYAUCTON CUCTEMBI IPU UHTOKCUKAUSX
MPOMBIIUIEHHBIMA $/IaMU TPOSIBIIIETCS B BET€TATUBHO-COCYIHUCTOU
TucPyHKIMH, TUuCcTpoUr MUOKap/aa, OYaroBbIX OPraHUYECKUX Iopa-
XKEHHSX CEPALA U COCYIOB.

HekoTopbie 3TUIEHOBBIE YTJIIEBOJOPOABI BBI3BIBAIOT CHA3M HEpPU-
@epuueckux cocyoos (HalpuMep, CUMIITOM «KMEPTBOTO IMAJIbIA»), JJIs
3(GUPOB A30TUCTOM KHUCJIOTHI THUIUYEH OBICTPHIA U PE3KHUM cocydo-
pacwupsarowuil 3¢gexm, BEAYIHN K OBICTPOMY MaJCHUIO KPOBSHOTO
nasneHud. Juctpodum Muokapaa, oOyciaoBIEHHBIE HapyuieHuem Ouo-
XUMUYECKUX U OUOIHepeemUYecKUx npoyeccos 8 mvluiye cepoyd, He-
PEIKU TIPU OTPABJICHUSIX COeAMHEHUAMHU Pocdopa, MBIIIbSIKA, TUHUT-
pobOeHn30:a, 3pupamu hochopHON KUCIOTHI U JIP.

PactBopumbie conu Oapus OKa3bIBAIOT HA MHUOKap] JEHCTBHE,
nojo0HOEe TpernaparaM HaMEPCTSHKH, YTO CBS3bIBAIOT C MECTHBIMU
HApYWeHUAMU MUHEPATIbHO20 0OMeEHa.

Bropuunble usmenenus muokapoa MOTyT OBITh CIEACTBUEM OCT-
POTO WM XPOHHUYECKOTO TMOPAXEHHSI HEPBHOW CUCTEMBbI U OPraHOB
neixaHus. Tak, O€H301, OpraHMYEeCKHE COCAUHEHUS PTYTH, CBUHEI]
CHIKAIOT PE3UCTEHTHOCTh KAaNWJUISIPOB, BBI3BIBAIOT >KUPOBYIO JIHC-
Tpodu0 BHYTPpEHHEH 000JOYKH COCYZI0B. MBIIIBIK 00J1aacT BbIpa-
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KEHHBIM KANUIAPOMOKCULeCKUM ACHUCTBUEM; BO3JACHCTBYS Yepe3 Be-
TeTaTUBHYIO HEPBHYIO CHCTEMY M HEMOCPEJCTBEHHO Ha CTEHKY COCY-
JIOB, OH BBI3BIBAET Mapajiiy KamWULIPOB U YBEJIUUYCHUE UX MTPOHUIIAL-
MOCTH. JlereHepaTUBHBIMU M3MEHEHUSIMH B COCYJaX MHUOKapja 00b-
SACHSIETCSI N30UpATENbHOE JEHCTBUE HA CEP/IlIe COCAMHEHHN KOOabTa.

5.1.1. ®ocgpopopeaHuyeckue coeduHeHus (POC)

dochopoprannueckue coeauaerus (POC) mMUPOKO TPUMEHSIOT-
Cs B CEIIbCKOM XO3AMCTBE B KA4eCTBE MECTHUIIMIOB. MHCEKTHIIUIOB,
aKapuIua0B, QYHTUIIUAOB, TepOUITUI0B, Ae()OINAHTOB, JECUKAHTOB,
poaeHTunaoB. ®OC ucnonap3yrorcs Ajisi oOpabOTKU Caj0B, BUHO-
T'PaJIHUKOB, OBOIIE0AaX4YEeBbIX U TEXHUUYECKUX 3€PHOBBIX M 3€PHOBO-
0000BBIX KYJbTYp, B KUBOTHOBOJICTBE — JJI1 OOpPHOBI C AKTOIApa3u-
TaMH )KUBOTHBIX.

Kpowme toro, k @OC oTHOCSTCSI OOEBBIE OTPABJISIONINE BEIIECTBA
U3 TPYIIIBI KHEPBHBIX 10B» (Bu-rasel), uMerommecs Ha BOOPYKEHUH
apMHU MHOTHX CTpaH MHpA.

Onrcanne KIMHUYECKUX MPOSIBICHUN OTPaBICHUM, aHATOTUYHBIX
BozaercTrio ®OC, BnepBoie npuseacHo emnie B XVII B. Moperuiaa-
TeneM KykOM H aHINIMUCKUM NYTEHIECTBEHHUKOM JIEBUHITOHOM.
ITo ceuaerenbcTBY mociennero B Kamabape (Hurepws) ¢ apeBHHX
BpeMeH OBILJIO M3BECTHO SOBUTOEC JEHCTBHE OOOOB BBIOIIETOCS pac-
TteHus Physostigma venenosum. B ero cemeHax COACPIKUTCS YPE3BBI-
YaiiHO SIIOBMTHIM ajaKaloui (PU30CTUrMUH (33epuH). ITH OO0OBI CITy-
xuin B Kamabape cpeacTBOM HCHBITaHUS J1O/ICH, OOBMHEHHBIX B
KOJIJIOBCTBE, BOPOBCTBE U Jpyrux nopokax. I[Ipu Bepmienuu cyaa (ot-
CI0Jla Ha3BaHWC — «CYIWIHUIIHBIE O0OBI») OOBHHECHHOMY ITyOJIMYHO
npeasiaraju CheCcTh ONMPEACIICHHOE UX KoJnyecTBO. Eciu oOBUHEH-
HBIN BBDKHBAJI, TO €T0 ONPaBIbIBAIN, OJHAKO Yallle OH YMHpPAJ OT I10-
CTEMEHHO HApacCTaIOIIETo Mapajinya JbIXaTeIbHBIX MBIIIIIL.

OTpaBieHue 33¢prUHOM OBLIIO TOAPOOHO OMKUCAHO B MEPBOM PYKO-
BOJICTBE IT0 TOKCHKOJIOTHH Ha pycckoM s3bike ([lemmkan E., 1878).
OpHako MeXaHW3M TOKCHYECKOTO ACHCTBUS 33€pUHA OBLT PaCKPBIT
TOJIBKO BO BTOPOM AECATHWIETHN XX B., KOTOPOE 0O3HAMEHOBAJIOCH OT-
KpbITHEM (DepMEHTa XOJMHACTepa3bl. YCTAaHOBJICHO, YTO (PU30CTHUT-
MUH OJIOKUpPYET 3TOT (DEPMEHT U BBI3BIBAET HAPYIICHUE MPOBEICHMUS
HEPBHBIX HUMITYJILCOB B IIEHTPAJBbHOM W TepU(PepUIECKON HEPBHOU
cucremax. Takue sifipl MOJYyYMJIM HAa3BAHUE AHMUXOJAUHICHEPAZHBIX
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geuiecme, a CaMO OTKpbITHE OBLJIO HMCIOJIB30BAHO [UJISl MOJYyYECHUS
CUHTETUYECKUX 3aMEeHHUTeNe (u3ocTurmMuHa. beun oOHapyKeHBI H
IpYTrue aHTUXOIUHACTEpa3Hbie sabl rpynibl POC, MexaHu3M JIeUcCT-
BUSI KOTOPBIX aHAJIOTUYEH JACUCTBUIO (PU30CTUTMUHA.

Baxupim cBoiicTBoM ®OB sBisiercss ux majas CTOMKOCTb, 00Yy-
CJIOBJICHHAsI CIIOCOOHOCTBIO OBICTPO B TEUEHHUE HECKOJIBKHX CYTOK
THIPOJIN30BAThCS B MIEIOYHON cpejie (IToUBe), a TaKkKe NP JIeHCTBUU
BBICOKOHM TemmepaTypbl. OTHAKO B KUCJIBIX MOYBAaX WM MPU HATUIHH
CTIa0OKHUCIION Cpelbl B PACTCHUSX U KUBOTHBIX TKAHSIX HEKOTOPHIC
®OB coxpanstoTcs 0osee JIUTETBHO — 10 HECKOJIBKUX MECSIIIEB.

[Tox BnussHUEM (U3HMYECKUX M XUMHUYECKUX (DAKTOPOB BHEIIHEH
cpensl ®OB nperepneBatoT cBoeOOpa3HbIe U3MEHEHHS — U30MepH3a-
IO, TPAHCAJTKWIMPOBAHKE, B TPOIIECCE KOTOPBHIX 00pa3yroTcs Ooee
AKTUBHBIE U TOKCHUYHBIE COCIWHCHHS. DTHU PEaKIMd MOTYT HabIto-
natbcsa npu xpaneHnu OOB B ux BoaHbIX pactBopax. Hampumep, npu
temrneparype 35°C B T€UE€HHE OJHOTO AHS TOKCUYHOCTH METHIIMEp-
kantodoca yBenuuuBaeTcss B 30 pas. JletanpHas mo3a s deloBeKa
npu npuMeHeHuu BHYTph MeTadoca — 0,2-2,0 , kapOodoca, xmopo-
doca, Tpuxiopmeradoca — 5,0-10,0 r. [Ipu UHraIAMOHHOM IOCTYII-
JeHUW HauOoJee TOKCHYHBI Mepkantodoc, meradoc, cCMepTelbHBIC
KOHIICHTPALMH KOTOPbIX MeHbine 20 mr/m°. MeHee TOKCHYHBI (oc-
dbamug, merunanerodoc, xinopodoc, kapoodoc. CmeprenbHas KOH-
LEHTpALWs 3TUX Mpenaparos — B npeaenax ot 20 xo 100 mr/m® | mo-
poroBas — ot 3 10 30 M/,

bonbmmacTBO @OB 0051a/1a10T BBICOKOM JIETYYECThIO, TSKEIee
BOJIBI, XOPOIIIO PACTBOPHUMBI B OPTaHMUYECKHX PACTBOPUTEISAX (KHCIIO-
Ta, TOJYOJI, aIlleTOH, XJIOPO(POPM U T. JI.) H IJIOXO PACTBOPHUMEI B BOJIC.
OpHako HEKOTOpHIe Mpemnapartsl (xiopodoc, MeTmianeTodoc, Kapoo-
doc u z1p.) pacTBOpHMBI B Bojie. Xopolias )kupopactBopumoct POB
0OyCIIOBIIUBAET UX C80O00HOE NPOHUKHOBEHUE Yepe3 Heno8peiCOeH-
HYIO KOXCY, pa3iuyHvle OuonocudecKue mMemopaHvl, cemamosnyeqa-
Juyeckull bapvep.

Beaymum 3BeHOM B Mexanu3Mme aenictBuss OB Ha Ouonornue-
CKHE CTPYKTYPHI U, B YaCTHOCTH, Ha OPTaHNU3M YEJIOBEKa SIBJISCTCS Ha-
pyulenue Kamaaumudeckou @yHKyuu @epmeHmos XoauHiIcmepas.
BcnenctBue 3TOro BO3HUKAET pacCTpPONMCTBO OOMEHa alleTHUIIXOJIMHA,
BBIpa)KAIOIIEeCs B XapaKTEPHBIX M3MEHEHUAX (DYHKITUU IIEHTPaTbHOM
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Y BEr€TaTUBHOW HEPBHOM CUCTEMBI, & TAKXKE B HAPYIIECHUAX JECATEIb-
HOCTH BHYTPEHHHUX OPTaHOB U CKEJIETHOM MYCKYJIaTyPHI.

AnerunxosivH aBisiercss meauatopom LIHC, yyacTByeTt B niepena-
Y€ MMITYJIbCOB C JIBUTATEIbHBIX HEPBOB HA MBIIII[bI, BO BCEX TAHTIIUAIX
(kak TapacHUMMATHYCCKUX, TaK U CHMIIATHYCCKUX). ATICTHIXOJIMH Ha-
KAIUIMBA€TCSI B OKOHYAHMUSX HEPBHBIX BOJOKOH W TOJ BIIUSTHUEM
HEPBHBIX UMIYJIbCOB BBI3BIBACT JEMOJsApU3aIuio MeMOpaH. M3meHe-
HHUe X TpoHnnaemMocty 11 noHoB K 1 Na* nexxuT B ocHOBe mepena-
YU HEPBHOTO MMITYJIbCA. DTU MPOLECCHI PEATU3YIOTCS B TCUCHUE JOJIH
MUJIJTUCEKYH/IbI, UX MPEPBIBUCTOCTH 00YCIOBIEHA OBICTPBIM T IPOJIH-
30M aleTWIXoJIMHa (hepMeHTOM XosmmHAcTepasoi (X03).Ilpu B3ammo-
AeHCTBUN X W alleTUIXOJMHA 00pa3yeTcs aneTUINPOBAaHHBIA (ep-
MEHT — HEMPOYHOE COCIUHEHHUE, OBICTPO IMOJIBEPTAIOIIEECS TUIPOJIH-
3y, B pe3yJIbTaT€ YEr0 aKTUBHBIE LEHTPHI X OCBOOOXKIAIOTCS JJIsI
HOBBIX peakuuil ¢ aneTuixoduHoM. [Ipu Bzaumopericteuu X9 ¢ ®OB
oOpa3yercsi yCTOMYMBBIM K TUAPOIAU3Y (PochopuIMpoOBaHHbIA (ep-
MEHT, HECHIOCOOHBIM B3aMMOJEHCTBOBATH C MOJIEKYJIAMHU alleTUIIXO-
JMHA ¥ YTPATUBIINN OCHOBHYIO KAaTAJIMTHYECKYIO (PYHKIIUIO.

5.2. Biuanue 1006 6u02eHH020 RPOUCXO0IHCOCHUA
Ha cepoeuHo-cocyoOucCmyro cucmemy

ACCOPTUMEHT 3arpsA3HSIONIMX BEIIECTB OMOTEHHOTO MPOUCXOXK-
JIEHUS TIUPOK M pa3zHooOpa3eH. ToKkCHYeCKUM JAeNCTBHEM 00J1a1atoT
pa3iuyHble AHTUOMOTHUKH, aJIKaJIOWJIbl, TJIUKO3UIbl, U, B COOTBET-
CTBYIOIIUX KOHIICHTpAIUSIX, OOBIYHBIE MPOAYKTHI KU3HEACSATEIb-
HOCTHU THAPOOMOHTOB. MHOTHE M3 TAKUX COCIMHEHUU 1O CBOCH XHUMH-
YECKOM CTPYKTYpEe CXOJHBI C CAMBIMH aKTUBHBIMHU OMOIIMAAMU aHTPO-
MOT€HHOT'0 MPOUCXOKICHHUS.

Co CcTOYHBIMM BOJAMH WJIM TPU CIENUAIbHOM NPUMEHEHUU B
BOJIHBIE OOBEKTHI MOTYT IIOMajaTh TaKWE SAOBUTHIC BEIIECTBA
PACmMUmMEnbH020 NPOUCXO0HCOCHUS KAK AlKAIOUObl. HUKOTHH, aHa0a-
3uH, KOEUH, CTPUXHUH, aTPONNH, KOHUH U JP.

[Ipu «1BeTeHUW» BOJ B pe3yJbTaT€ MHTEHCUBHOTO PAa3BUTHUS BO-
nopociei 00pa3yroTcs 0OJbIINE MacChl OPTraHUYECKOrO0 BEIIECTBA, B
TOM 4ucjie ToKkcu4yHoro. Ocoboe 3HaueHHWE B MPECHBIX BOJOEMax U
MOPSIX UMEET IIBETCHUE CHHE-3EJICHBIX BOAOPOCIICH (IIMaHOOaKTEPHit).
[{uanob6akTepum BuaoB 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
BBIJICTIIIOT BEIIECTBA, KOTOPBIC SIBJSIOTCS MPUYWHOW 3a00JICBAHHUMN H
rudenu pui0, 0€CIMO3BOHOYHBIX U OKOJOBOJHBIX KUBOTHBIX, a TaKXKe
TOKCHKO30B U aJJIEPTHUECKUX 3a00JieBaHUN 4deoBeKa. TOKCHHBI CH-
HE-3€JICHBIX BOJIOPOCIICH MPEACTABIISIOT COO0M aKa1oudbl, IO XUMH-
YEeCKOMY M Mmatojiornueckomy dddekram OMu3KHE K TEPMOCTAOWIIb-
HOMY STy TpuOa OJeHON MOTraHKd, U O0JaJal0T HpomonIazmMamuyiec-
KUM, @ HEKOTOPBIE 2eMOIUMULECKUMI KapOUOMOKCULeCKUM JIEACTBUEM.

TokcuuHbIMU 111 THAPOOUOHTOB OKa3bIBAIOTCS IIMPOKO PaCIPO-
CTpaHCHHBIE B MPUPOJIE (B COKE M CMOJIC XBOMHBIX JIEPEBbEB) KaMdo-
pa, TUMOJ, MEHTOJI M JPYrue TEpIeHbl (HempeaeabHbIe YIJIEBOIO-
poJibI), a TakyKe d(UPHBIC Macjia U3 COCHOBOM CMOJIBI M KaHU(OJIH.

Cwmona pacteHuii (0COOGHHO M3 XBOHM COCHBI) COCTOHMT U3 CMECH
CMOJISTHBIX KHCJIOT, JPEBECHOTO CIIUPTA, apOMaTHYECKHUX ajbJIeTH/IOB,
aupocoaepKaNTUX Macell M APYTUX coeAuHEeHUH. TOKCHIHBIMU IS
pHIO  SBISIOTCS TPOAYKTHI BEHIIEIAYUBAHUS JPEBECHHBI M KOPBI
(IMTHUHBI, CAIOHMHBI), IPOAYKTHI, BBIACIIIEMbIC U3 XBOMHON CMOJIBI U
sront (3upHBIE Maca TyH).

DTH BeIIecTBa 3arps3HAIOT BOJY B pe3ysbTaTe JIeCOCIIaBa WU
Ipyd TOMAJaHUM B BOAY JMCTOBOTO M XBOMHOTO omana. Bce oHu
JEHCTBYIOT IPEUMYIIIECTBEHHO KaK HepaHble s10bi.

5.2.1. AnKkanouobl

Ankanouowt — (nar. alcali, — memous, apa6. algali — pacturenshas
30J1a ¥ rped. eides — Bu) — a30Tco/ieprKaIiie OpraHmIeCKue COSMHEHMS
HIPHUPOTHOrO, IMPESUMYIIECTBCHHO PACTUTEIILHOTO, ITPOUCXOXKICHHUS, 00-
JIaIaloIIe CBOMCTBAMHM OCHOBAaHUHN M (PH3HUOJIOTUYECKON aKTHBHOCTBIO.
MHor#e ajaKaJouIbl TOKCHYIHBI, HEKOTOpBIe (Harmpumep, KopenH, pe3ep-
IIMH U JIp.) IPUMEHSIOT B KAYeCTBE JICKAPCTBEHHBIX CPEJICTB.

Amponun — ankajouji, COACPKUTCA B PA3JIUYHBIX PACTCHHIX
CeMeHCTBa NACICHOBBIX . KpacaBke (OeiiaqoHHe), OclieHe, JypMaHe.

Kpacaska— Oennanonna (Atropa belladonna) — wmHoronernee
KyJIbTUBHPYEMOE TPaBIHUCTOE PACTCHUE, COJICPIKAIIICE aTKaJIOUIbI IPYII-
TIbI aTpoIHa (THOCIIMAMKH, CKOITOJIAMHFH, alfoaTPOITHH 1 Jp.). PapMako-
JIOTHUYECKHE CBOMCTBA KPacaBKH COBIIAJAIOT B OCHOBHOM CO CBOMCTBaMH
arporuHa. IlpuMeHsieTcs npu cha3max TIJIaJKOM MYyCKYJaTyphl, IIpH
OpaJIuKapIUK B CBSI3U C TIEPEBO30YKICHUEM OJTY KIAOIIETro HepBa | T. 11
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AHTHXOJIIMHEPTUYECKOoe  (XOJMHOIUTHICCKOE,  XOJIMHOOJOKHUPY-
IOIIee) CPENICTBO, OJOKUpYIOIee MPEHMYIIECTBEHHO Tepr(epruecKre
XOJIMHOPEAKTUBHBIE ~ CHCTEMBI, — AHTAarOHUCT  XOJIMHOPELIETITOPOB.
CriocoOHOCTh aTpoIMHa CBSI3BIBATHCS C XOJUMHOpPELENITOpaMu OObsC-
HSIETCSl HAJIMYMEM B €r0 CTPYKTYpe (pparMeHTa, POJHSAIIETO €ro ¢ Mo-
JIEKYJIOW SHAOTCHHOTO JIMTaHJa — aleTWIXoianHa. biokupys M-xomm-
HOPEIENTOPhI, OH JIeJaeT MX HEYYBCTBUTEILHBIMH K AallEeTHIIXOJHUHY,
oOpa3zyronieMycsi B 00JIACTM OKOHYaHW TMOCTTaHIVIMOHAPHBIX Iapa-
CHUMITATUYCCKUX  (XOJIMHEPrUUeCKUX) HEpBOB. Oddekrsl meiicTBus
aTpOINKHA POTUBOIIOJIOKHBI MO3TOMY 3 (eKTaM, HaOIIOIAIOIIUMCS PU
BO30Y’KJICHUM MMAPACUMITATUYECKUX HEPBOB.

BBeneHne atponuHa B OpPraHU3M CONPOBOXKAAETCA YYalIEHUEM
CEepACYHBIX COKpAIllCHUH, MOHM)XEHUEM TOHYCa TJIaJKOMBIIICUHBIX
opraHoB (OpOHXH, OpTaHbl OPIOIIHON TMOJIOCTH U JIP.), YMEHBIICHUEM
CEKPEIUU CIFOHHBIX, KETYI0YHBIX, TOTOBBIX U OPOHXHAIBHBIX JKEJE3.
[Ton BIMAHWMEM AaTPONMHA MPOUCXOAUT CHUJIBHOE pacIIUpEHUE
3paukoB. Muapuatudeckuit 3p¢hexT 3aBUCUT OT pacciadieHusl BOJo-
KOH KpPYTOBOM MBIIIIBI PaAy>KHOH OOOJIOYKH, KOTOpass WHHEPBU-
pyeTcs mapacMMMIaTHYECKUMH BOJIOKHaMHU. B OonbIIMX a03ax aTpo-
MIUH CTUMYJHUPYET KOPY TOJIOBHOTO MO3ra M MOKET BbI3BATh JIBUTa-
TEJIBLHOE W TCUXMYECKOE BO30YXIEHUE, CYAOpPOTH, TaJUTIOLMHAIUY,
WHOTJIa TTapayiny AbIXxaHus (TICHXOTPOITHOE, HEHPOTOKCUYIECKOE JICHCT-
BHE¢). ATPONIMH KaK PEaKTHUB aTOPXOJIMHAICTEpas3bl SABIACTCS dPdek-
TUBHBIM AHTUJIOTOM IMPU OTPABICHUSIX XOJUHOMUMETHUYECKUMH U
AHTUXOJIMHACTEPAa3HbIMU BelllecTBaMu, B ToMm uucie POC.

Kogeun — anxanouns, coneprxaniuiicss B INCThIX das (oxomno 2%),
cemenax kode (1-2%), opexax koma. IlomydaroT Takke CHHTE-
tHdeckuM myteM. CpenctBo, ctumysmpytomiee [THC (mcuxoctumyinm-
pyromue cpeacta). CepacdHas ASATEIBHOCTD IO BIMSHUEM Kode-
WHA YCWJIMBAETCS, COKpAIICHUsI MUOKapJa CTAaHOBSTCA OoJiee MHTEH-
CUBHBIMU U yuamiarorcs. [Ipumensior xkodeuH npu 3a00JeBaHUSIX,
conpoBoxaaromuxcs yruerenuem ¢ynkuui [THC u cepaeuHo-cocy-
JMCTON CUCTEMBI, IPU OTPaABJICHUAX HAPKOTUKAMHU U APYTUMU siAaMHU,
yraetaonumu [THC. B Mexanusme npeiictBusi kodenHa OOJIbIIYIO
pOJIb HWIpacT €ro yrHeTamwInee BiIusHUe Ha (epmeHTt docdo-
AUACTEPa3y, KOTOPbIA TOPMO3UT BHIPAOOTKY HIUKINYECKOTO aICHO3UH-
moHodochara (II-AMD). [Huknmmuecknit AM®, SBASACH BTOPUIHBIM
MEIMATOPOM, CTHMYIHpPYET MeTabommdeckue mpouecchl (Beixox Ca’”
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U TIOBBIIICHHE YYyBCTBHTEIBHOCTH K KaTeXOJlAMHHAM) B pPa3HbIX
opraHax W TKaHsX, B TOM 4KCJe B MbllieyHou Tkanu 1 B [THC.

5.2.2. [nuKko3udel

I'nuko3uovt — (rvK-, TIIMKO-, TJIOK-, TIIIOKO- OT Tped. Qglykys
CITAJIKHIA) — B CJIOXKHBIX CJIOBaX O3HAYAeT «CIIAIKHH, caxap, TIIFOKO3a».
CHoXXHBIE OpraHMYECKHE COCTUHEHUS THMA Y(DUPOB, PACIICIUIIONTUECS
IpU THUZIPOJI3e Ha caxapa (TIMKOHBI) M OeccaxaphcTyro 9acTh (arimKo-
HBI WM TeHuHBI). K pacTeHusM, comeprkaiiuM CepJeUHbIe TIIMKO3HUIbI,
OTHOCSITCS. pa3Hble BUJbI HAMCPCTIHKH (IUTUTAINC), TOPHIIBETA,
JaHABII, pa3Hble BUIBI KCITYIIHHKA, CTpO(aHTa, MOPO3HUK H T. .
B Gompmmx  f03aX cepleUHbIe TVIMKO3UIBI MOTYT BBI3BIBATH PBOTY
(BMsiHME HAa PBOTHBIM IIGHTP W XCMOUYYBCTBHUTEIBHBIC PEIICITOPHBIC
30HBI), TIOHOC, HapytreHus aesrenpHoct [ITHC (romoBHas 6oib, Oecro-
KOMCTBO, OECCOHHUIIA, ACTIPECCUBHBIC SBJICHUS, HApPYIICHUS 3pEHMUS,
pe3kast OpaauKapIus, SKCTPACUCTONHS, TPETIETAHNE KETY0YKOB U OCTa-
HOBKa cepaa). TokciuHble 10361 BhI3bIBatoT yrHeTenne Na'-K'-Hacoca,
TIOTEPIO0 BHYTPHUKIICTOYHOTO KaJIHs, CJICICTBHEM YETO SIBIISICTCS apUTMHSL.

Hanepcmanka (Digitalis purpurea) — nByjeTHee TPaBSIHHUCTOE
pacTeHHE, JHUCThS KOTOPOIO COACPIKAT CepleUHbIC TIIMKO3HMIBI (ITUTH-
TOKCMH W THUTOKCHH), CallOHMHBI W Jpyrue BemiecTBa. I iuxo3uovt
HanepcmAHKU OTIMYAIOTCS HAHUOOJNBIICH CTOMKOCTHIO B OpPraHU3ME I10
CPaBHCHHIO C JIPYTHMMH CEPACYHBIMH TIIMKO3UIAMH, MEIJICHHO BBIBO-
JSITCS W3 OpraHM3Ma W XapaKTePH3YIOTCS BBICOKOH CTEICHBIO KyMy-
msmyn. [IpuMeHsieTcst pu HapyIIeHHIX puTMa cepina. [Ipu mepenosn-
POBKE MOTI'YT NPUBOJIUTH K PE3KOH OpaaukapIuH, 3KCTPACHUCTOJIHH.
Tokcudeckne A03bI MOTYT BBI3BIBATH TPEIETAHUE JKETYIOYKOB H
OCTaHOBKY cepaua. Ilpm oTpaBieHMM TIperaparaMu JUrUTaInca
Ha3HAYArOT aTPOINWH, KOGEHH, KaJIUi XJIOPU/I, YHUTHOII.

Jlanovuu (Convallaria) — MHOTONICTHEE TPABSIHUCTOE paCTCHHE
CeMEICTBa JIUJIeHHBIX. Bece yacTu pacTeHus coaepkaT TIUKO3UIbI, Om3-
KHE 110 XUMHYSCKOMY CTPOCHHIO K TIIMKO3KaM HarepcTssHkd. OCHOBHBIC
TJIUKO3WIBI JIAHJIBIIA — KOHBAUIATOKCHH M KOHBAUISA3W, OTIMYAIOTCSI
Majiol CTOMKOCTBIO M HE 00J1adatoT KyMyJIsSTUBHBIM 3 dekrom. [Ipena-
paThl JIAaHJBIIIA YacTO TPUMCHSIOTCS B COYCTAHHH C Iperaparamu
BaJIepHaHbl W OosAphIIHMKA. [Ipym MmomagaHnyd B KpPOBH IPEMapaThl
JAHJIBIIA OKa3bIBAIOT OBICTPOSC W CHIILHOE BIMSHHE HA CEPICYHYIO
JESTEIbHOCTD.
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Jlabopamopnan paboma 9

Paboma cepoua npu ompasaeHuax anKkaaouoamu
u 2auKo3udamu

3adanue. yCTaHOBUTHh METOJIOM Kapauorpauu BIUSHUE TOKCH-
YECKUX 703 alKaiouaoB (KoerHa, aTpONMHA) U CEPACYHBIX TIIHKO-
3u10B (CTpo)aHTHHA, HACTOMKHU JIAHJBIINIA) HA CEPACYHYIO JCATCIIb-
HOCTB JISATYIIKH,

Jlna pabomot HeoOX00uMo. NATYIIKA, TIPENapoBaIbHBIN HAOOp,
IIIpuUIl Ha 2 MJI, aMmmyJibHbIe pacTBOphl Kodemna 10% — 1,0 M u
ctpodantrHa 0,05% — 1,0 M1, HacToiika JaHIBIIIA M KpacaBKH,
pacTtBop PuHTrepa, Bechl Mg B3BEIIMBAHUS JIATYIICK, YCTAHOBKA IS
(OTOIICKTPUUECKON  pEruCTpallid  KapauorpaMMbl  (IITaTUB €
dboTtonpeobdpazoBaTesieM U cepPUHKOM, OJOK MUTaHHUS, CAMOIIHUCEIL]
(peructparop H-338), nunerkn xumuueckue Ha 1wr— 1.,
cTakaH4YuKu Ha 50 Mi1 — 2 mIT., IJ1a3HbIE NUIIETKH — 3 IIT.

Memoduka uccnedosaHusA

JInst BBITIOHEHUST paOOThl y JIATYHIKH PAa3pylIUTh CIUHHOW H
TOJIOBHOM MO3T 30HJIOM, IIOMECTHTh Ha NPEHapoBaNBHYIO JOCKY
OpIOIIHOM TOBEPXHOCTHIO BBEpX U 3aUKCHUPOBATH 3a JIANKHU
oynaBkamu. OOHaxuTh cepiaie. OCTOPOKHO, YTOOBI HE TOBPEIUTH
ceparie (0ocoOEHHO BEHO3HBIN CHHYC), Cpe3aTh NEpUKap/l, mepepe3arh
WM B3STh HA JIUTATYPy Y3ACUKY.

Bepxyiiky cepaia 3axBaTUTh HEOOJBIIONW cCEepHUHKON, KOTOpas
HUTKON COEIMHSETCS C PhIYAKKOM (POTOIIEKTPUUECKOTO Mpeodpazo-
Bares (mpeoOpa3oBaTelb YKPEIULICTCS B INTAaTHBE HAJ CEPALICM).
OTtperynupoBaTh YCUJICHHE HA CAMOIHUCIIE TaK, YTOOBI aMIUIUTYAA OT-
KJIIOHEHHS TIepa CaMOINMCIa TPH ITOJHOM Ha)KaTWHM pbluakka (oTo-
npeoOpazoBaTens Obuta B mpenenax 1,5-2 cm. Hamagute rpadmude-
CKYIO PETHCTPAIMIO COKpAIIEHUH cep/Ilia MPH ONTUMAIILHON CKOPOCTH
JBIDKECHMS JICHTHI. Bo M30ekaHue MOJChIXaHUsS MMOBEPXHOCTH Ceplia
NEePUOJNYECKH OpOIIaTh €ro pacTBopoM Punrepa.

3anmcaTh UCXOIHYIO Kapauorpammy(koHTposb). He mpekpammas
perucTpaiuy, HaHeCTH Ha CEpJille HECKOJIBKO Kareidb UCCIEIyeMOro
pacTBopa — pacTBopa Ko(enHa WWIM HACTOMKHM JIaHJbIINIA OMpeJe-
JICHHOW KOHIICHTparuu (aMIyJbHBIC W alTeYHBbIC PAacTBOPHI Pa3BoO-
muTh pactBopoMm Punrepa B cootHomenuun 1:10; 1:5; 1:1, HaunHaTh
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OKCIIEPUMEHT C MCHbBIICH KOHIEHTparuu (T.e. OOJbIIero pas3se-
neHus). OTMETUTh MOMEHT HaHECEHHs HCIBITYEMOTO pacTBOpa Ha
kapauorpamme. [locie Kaxaoro BO3ACHCTBUS OTMBIBATH CEPIIIES
pacTBOopoM PuHIrepa v KOHTPOJIMPOBATH AMILTUTYTy OTKJIOHCHHS TIepa
camonmcria (HE JIONMyCKaTh «BCIUIBITHS» cepana). IloBTopuTh
OKCIIEPUMEHT C IPYTUM HUCCIEAYEMBIM BEIIECTBOM.

[Ipoananu3upoBaTh KapaAuOrpaMMBbl, MOJTYyUEHHBIC TTPU BO3CHCT-
BHUU PACTBOPOB AJTKAJIOWIOB M TJIMKO3UI0B Pa3HBIX KOHIICHTPAIUH 10
CpaBHEHHIO ¢ KoHTposieM (pacTBopoMm PuHrepa). OTMETHTh HAJIMYHUEC
apUTMHHA, PACCUNTATh U3MECHECHHE YaCTOTHI (KOJMUECTBO COKpAIICHUMN
B MUHYTY (ya./MHH.) U CHJIBI CEPJCUYHBIX COKpalleHUH (aMILIUTYyIa
OTKJIOHCHHS TIepa caMonucia B MM). CpaBHUTE pe3ysibTaThl. OO0CHO-
BaTh M3MCHEHUS B pabOTe cepjla, MCIOIb3ysl 3HAHHMS O MEXaHHU3Max
JCHCTBUS UCCIICTYEMBIX BEIIIECTB.

Odopmuth mpoTokoi. Caenath BBIBOIBI.

Jlabopamopnasn paooma 10

BrausHue ®OC u ¢peHona Ha pabomy cepoua

3aoanue: u3yunuth paboTy cep/ilia IPU BO3ACHCTBUM PACTBOPAMHU
metunanerodoca (konuentparus 250 mr/i), kapoodoca (250 mr/n),
denona (50 mr/i) metomom IllTpayoa.

Jlna pabomoet HeodX00umo. TperiapoBajbHBIN HA0Op, TJIa3HbBIE
HOKHHUIIBI, meJK, KaHtois [ltpay0a, mTaTtuB ¢ ankaMu Ijisi Kperie-
HUS KaHIOJIM, TTaCTEPOBCKasl MUTETKA C PE3MHOBOU I'pyIeH, yCTaHOBKA
IS POTOIICKTPUUECKON PErUCTpaliy KapauorpaMMbl (YHUBEpCallb-
HBIN WTaTuB ¢ oTonpeoOpazoBaresieM U cepUHKOM, OJIOK MUTAHUS,

peructpaTop H-338), pactBop Punrepa, pactBopsl (henona (50 mr/in) u
kapoodoca (250 mr/n).

Memoduka uccnedosaHusA

PabGora BbIMONHSETCS HA cepille, H30JMPOBAHHOM IO METOIY
MTtpayba. ¥V IArymku paspyliuTh HEHTPAIbLHYI0 HEPBHYIO CHCTEMY,
3auKCUpOBaThL HA TPEMAPOBATILHOM JIOIICUYKE OPIOIIKOM BBEPX H
OoOHaXUTH ceprie. [loaBecTr Turatypsl 1Mo aopTy JI0 €€ pa3BEeTBICHUS
(1), mox mpaByto xyry aopthl (2), moa BEHO3HBIH cuHycC (3), MO KOPHH
00OMX JICTKMX (ITH JIUTraTyphl IICPEBS3aTh CPasy).

JIarymiky TOBEpHYTH TOJOBOM K ceOe |, clierka HaTsATHUBas
auratypy 2, cienath HaApe3 AYTH aopThl MPUMEPHO MOCEpEeIuHE
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MEXK]ly JIMTaTypol W pa3BeTBICHUEM aopThl. Hampes caenate mnoa
yrinoM B 45° u He Oonblie, 4eM Ha IOJIOBUHY IIUPHHBLI COCYJA.
B pa3pes cocyna 6pIcTpo BBecTH KOHUMK KaHtonu [lITpay6a, yacTuuHo
3aIl0JIHEHHBIN pacTBOpOM PuHrepa. KOHUMK KaHIOIW JIETKO IPOJIBU-
HYTh B MOJIOCTh KEIyJ0YKa TaK, YTOOBI *KEJTOOOK €€ TOHKOTO KOHIIA
npuiencsa noxg auratypy 1. [lomaganue kaHOIM B JKEITyI0YEK BCETIa
CONPOBOXKIAETCA TOsIBIECHUEM B pacTtBope Punrepa ¢doHTaHunKa
KpoBU. Eciau mpu BBEIEHUM KaHIONS BCTPEYACT MPEMATCTBUE, TO
3HAYUT, €€ KOHYUK yIepcs B KaHaJ W3 MOJYJYHHBIX KJIAllaHOB, B 3TOM
CIy4ya€ KaHIOJIO BBITAIIUTh U BO BPEMS CHUCTOJIBI CEpJIla BBECTHU
BHOBb. (OCTOPOXHO, HE U3MEHSA IIOJIOKCHUSA KaHIONW, 3aBs3aTh
muratypy 1 Bokpyr mieiiku. Eciii kaHIoJIsI BCTaBlieHa MNPaBUIIBHO, TO
MpUA BEPTUKAIBLHOM IOJIOXKEHUU Mpernapara *KUAKOCTh U3 KAHIOJIH BO
BpEMS JUACTOJIBI TOCTYIIAET B JKEIYJAOUEK CEPALA, pa3ayBas €ro, a BO
BpPEMSI CUCTOJIbI YPOBEHB KUJIKOCTH B KAHIOJIE TOJHUMAETCSL.

[TepeBsizaTh BEHO3HBIN cUHYC (JUraTypa 3) M BBIpE3aTh CEplle U3
opranu3ma. [loJsibie BeHbI cpe3aTh HA YPOBHE CHUHYCA, NIEPEBI3aTh 00€
IyTU aOPThI, COCYIbl O0OMX JIETKUX M JPYrue TKaHU. YKPENuTh B
ITAaTUBE KAHIOJIIO C CEPJILIEM M MPOMBITh €ro MoJIoCThb. [[J1g 3TOro ¢
MMOMOIIBI0 MACTEPOBCKON IMUMETKM CMEHHUTH HECKOJBKO Pa3 pacTBOP
Punrepa B kantosie. Bo Bcex ciaydasgx YpOBEHb KHIAKOCTH JIOJIKEH
OBITh B KaHIOJIC TTOCTOSTHHBIM.

C mnoMOIIbIO phIUYAKKA OHrelibMaHa U (DOTORIEKTPUYECKOTO
npeoOpaszoBaTeis HANaAUTh TPapUUECKyI0 PErUCTPAIUI0 COKPAILICHUI
M30JIMPOBAHHOTO cepia Ha peructparope H-338 u 3anucars ucxon-
HYIO KapJHOrpaMMy. 3aMEHUTh PacTBOP B KaHKOJI€ Ha pacTBop PuH-
repa, comepxamuii @OC, ¥ BHOBB 3alKcaTh KapAUOTpamMMy. 3aTeM
OTMBITh cepAlle pacTBopoM Punrepa. CroycTss 5 MUHYT TOBTOPHUTH
OMBIT C IPYTUM BEIIECTBOM.

OdopMUTh MPOTOKOJI ONBITA, BKIEUTh OTPE3KU KapAUOTPaMMBbI B
TETPaJib, PACCYUTATh YACTOTY (KOJUYCCTBO COKPAIICHHA B MUHYTY) U
CHIIy CEpJICYHBIX COKpaIleHHH (aMIUTMTyJa OTKJIOHEHHUS Iepa camo-
IUCIIa B MM) TIPH BO3JCHCTBUHM KaXKJIOTO M3 MCCIEAYEMbIX TOKCHYEC-
kX BeniecTB. CpaBHUTH MOJIyYEHHbIC pe3ysibTaThl. CliesaTh BHIBO/IBI.
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