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BCTYII

BianoBictu Ha 3anuTaHHA, KOJW BiIOyJIacs meplia 3ycTpid JIOJUHUA 3 OTpyTa-
MU CKJIaJIHO: BOHA Bifi0yJjiacs B Ti JaJIeKl 4acH, KOJU Hallll IIPEAKU BIEpIIE 3yCTpi-
JUCS 3 OTPYWHUMH KOMaxaMu, TBapruHaMH Ta pociauHamu. [lis oTpyT Oysa BTaeMHHU-
YEHOIO 1 MOSICHIOBAJIACS 3B’SI3KOM 3 YOPHOIO Mariero, 31 3muMu ayxamu. Kopucrysa-
TUCS OTPYTaMH JJIs TIOJIIOBAHHS HA TBAPHWH, & MOTIM 1 31 3JI0YMHHOIO Ta JIIKYBAJILHOIO
METOI0 JIIOJIA HABUMUJIUCS 33J0BrO J0 TOTO, SIK 3pO3YMUIM  MEXaHI3M Jii OTpyHHUX
PEUOBHH.

SIK OTpyTH, BUKOPUCTOBYBAINUCA TOKCHYHI PEYOBUHU POCIHMHHOTO MOXOJKECH-
HSI: aJIKAJIOINX Ta TIIOKO3UIU (CTPUXHIH, Kypape, cTpadaHTHH, OJeKoTa, AypMaH TO-
110). Halimupiiie oTpy€eHHS BUKOPUCTOBYBAIMCS B MOJITHYHIA OOpOTHO1 Ta mpuBaT-
HOMY JKHUTTI B YacH CEepeAHbOBIYYs. baraTo mpukiaaiB 3acTOCyBaHHS OTPYT 31 3J10-
YMHHOI0 METOK MOXKHA 3HAWTU B JiTeparypHux TBopax («Momuapt 1 Canbepin
A. C. Ilymikina, «I'pad Monte-Kpicto» O. [lroma Ta 1H.).

3 pO3BUTKOM XIMIYHMX HAayK OyJIM BIAKPUTI MEXaHI3MH JIii XIMIYHUX PEUYOBUH 1
OTPYTHU BTPATUJIA CBO€ MICTUYHE 3HaYCHHs. AJle 3’sIBUIOCSA 0araro CUHTETUUHUX pe-
YOBMH, OUIBIIICT 13 AKUX BUSBHIINCA TOKCHYHUMH. BOHU MIMPOKO BUKOPHUCTOBYIOTh-
Csl B POMUCIIOBOCTI, CIILCBKOMY TOCIIOJIAPCTB1, MEAMIIMHI, TOOYTI, 110 CTBOPIOE HO-
BY €KOJIOT1YHY HEOe3MeKy /sl 3110pOB’ S JII0IEH.

BuBYeHHS TOKCHUYHOCTI 3aCTOCOBYBAaHMX Ha BUPOOHUIITBI Ta B MOOYTI XiMiy-
HUX PEYOBHH, MEXaHI3M iX BIUIMBY Ha OpPTaHi3M JIOJUHH, PO3pOOKa MPOTHOTPYT, 3a-
XO/I1B TPO(DUIAKTUKHU 3 METOIO MOMEPEIKEHHSI OTPYEHD 1 CTAHOBUTD 3aBJIaHHS TOKCH-
KOJIOT1i K Hayku. MaiiOyTHI (axiBIl B rajly31 OXOPOHH HABKOJIMILIHBOI'O CEPEIOBU-
1ja NOBUHHI OyTH MpOIH(MOPMOBAHI MPO CTYIMIHb TOKCHYHOCTI XIMIYHHUX PEYOBHH,
OTpUMATH YSIBJICHHS MPO B3a€EMO3B’ 130K TOKCUYHOCTI Ta CTPYKTYPH, IIPO HUISIXU O10-
TpaHcdopmailii OTpyT B Oprasizmi, BMiTH po3paxyBaru ['JIK mKigIMBux peyoBuH.



JEKIIISI 1 OCHOBHI HOHATTS TOKCHUKOJIOI'

1. [IpeaMer 1 3aBIaHHS] TOKCHUKOJIOTTI.

2. OCHOBHI PO3JILJIN TOKCUKOJIOTII.

3. IloHATTS: mIKiyIMBa peYOBUHA, HeOE3MeUHa PEYOBHHA, OTPYTa, TOKCHHH,
TOKCHYHICTh PEYOBHH, TOJICPAHTHICTb.

1. Ilpeamer i 3aBJaHHA TOKCUKOJIOTII

Tokcukooris — 11e Hayka, [0 BUBYAE 3aKOHU B3a€MO/Ii )KMBOTO OpPTaHi3My Ta
OTPYTHU. Y POJIi OCTAHHBOT'O MOKE BUSIBUTHUCS MPAKTUYHO Oy/Ib-fKa XIMIYHA CIIOIYKa,
IO MOTpamnuia B OpPraHi3M y KUIBKOCTI, 3[aTHIA CIPUYMHUTH MOPYIICHHS >KUTTEBO
BOXJIMBHUX (QYHKIIN 1 CTBOPUTH HEOE3MEKY IS JKUTTH.

Jeski pedoBHHM, TniepeOyBaloud B TEBHIA KUIBKOCTI B  CEpEIOBUIIL
IPOXHUBaHHS a00 BHYTPIIIHBOMY CEPENOBUIIl OpraHi3My JIIOJUHU Ta TBAPUH,
CTaHOBJISITh OOOB’SI3KOBI YMOBHM IXHBOTO I1CHYBaHHS, HaIlpUKIIAL MIKPOEIEMEHTU
(cpibno, o, KOOaNbT Ta 1H.)

OcHOBHE 3aBJIJaHHSI TOKCUKOJIOTIT — BUSIBJICHHS Ta XapaKTEPUCTHKA TOKCUYHHUX
BJIACTUBOCTEH XIMIYHUX PEUOBHMH, K1 3/1aTHI COPUYMHUTHU B OPraHi3Mi MaTOJIOTI4HI
3MIHM, @ TaKO’K BUBUEHHS YMOB, 32 SIKHUX 1[I BJIaCTHMBOCTI BUHUKAIOTbh, ICKPAaBO MpO-
ABJISIIOTHCS 1 3HUKAIOTb.

Jpyrum Ba)JIMBUM 3aBJAHHSIM TOKCUKOJIOTIT € BU3HAYECHHS 30HH TOKCHYHOI A1l
JOCIIKYBaHOI XIMIYHOT PEUOBUHHU.

Tpere 3aBOaHHA TOKCHKOJIOTIT mepeadayae BHUBUEHHS — XIMIYHMX 1
naTOMOP(OJOTIYHUX O3HAK OTPYEHHS MPH PI3HUX HUIAXaX HAIXOHKCHHS OTPYT B
Oprasi3m.

[Toka3HUKK TOKCUYHOCTI 3ajie’kaTh HE TUIbKW BiJ BIACTUBOCTEU OTPYTH, ajie U
B1JI BUJy, CTaTi, BIKYy, 1HAWBIAyaJbHOI YyTJIMBOCTI JIO HHOTO OpraHi3Mmy. 3BiJICH BH-
IJIMBAE I OJHE BaXKJIMBE 3aBJIaHHS TOKCHKOJIOT1T — pO3p0o0OKa OCHOB €KCTParoJISIii
Ha JIIOJINHY JJaHUX, BUBUYEHUX B €KCIIEPUMEHTI Ha TBapHHaX.

2. OCHOBHI pPo3/iJiM TOKCHUKOJIOTII

VY TOKCHKOJIOrii BU3HAYAIOTHCS TP OCHOBHI HANpsIMHM. TEOPETUUHMN (eKcre-
pUMEHTaIbHUM), MPOGITaKTUYHUN (TIT1IEHIYHUN) 1 KITHIYHUH.

TeopeTnyHa TOKCUKOJIOTIA BUPINLy€e MPOOJIEMU BUSIBICHHS OCHOBHMX 3aKOHIB
B3a€MO/IIi OpraHi3MiB 1 OTpyT. BoHa BKIItOUa€ 1Ba OCHOBHI PO3/IUIH:

1) TokCMKOMHAMIKA, sIKa PO3TJIAAE /IiF0 OTPYTH HA OPraHi3M;

2) TOKCHKOKIHETHKa, SIKa BUBYA€E BIJNOBIJIHY PEakililo OpraHi3My Ha OTpPYTY.
Ile BigOyBa€eThCs B yaci, 3 pi3HOIO MIBUIKICTIO.

[TpodinakTuyHa TOKCUKOJIOTISI BUBYAE MPOOJIEMU BU3HAUCHHS CTyNeHsl HeOe3-
MeKU 1 po3poOKy 3aX0/1iB 1 cIOCO01B 3aM00ITaHHs Ta 3aXUCTY BiJ TOKCUYHOTO BIUIUBY
XIMIYHUX PEYOBHH Y HABKOJHUIITHLOMY CEPEIOBHIIII JIFOIUHHU.



KiiHiuHa TOKCHKOJIOTISI JOCHIKYE 3aXBOPIOBAHHS XIMIYHOTO TOXOJKEHH,
TOOTO XBOpPOOU JIFOAWHM, IO BUHUKAIOTh YHACIHIJIOK TOKCUYHOT'O BITUBY XIMIYHUX
CIIOJIYK HAaBKOJIUIITHBOTO CEPEIOBHUIIIA.

Jlns MaifOyTHIX 1HXKEHEPIB HaWOUIbIINKM 1HTEPEC CTAHOBUTH MTPOMUCIIOBA TOK-
CUKOJIOT151, 3aBIaHHSIMHU SIKOi €:

— Tiri€eHiYHe HOPMYBAHHS BMICTY LIKIJJIMBHUX PEYOBHH B 00’ €KTaX BUPOOHUYOTO

CEpEeIOBHIIIA;

— TIiri€HiYHA eKCIepTH3a TOKCUUYHUX PEUOBHUH;
— TITlI€HIYHA CTaHIApTU3AIlIsS CHPOBUHU Ta IIPOIYKTIB.

['irieniyHe HOpMYyBaHHS 0OMEXY€ BMICT IIKIJIJTUBUX PEUYOBUH IILJIIXOM BCTAHO-
BJICHHSI TPAHUYHO JOMYCTUMHUX KOHIICHTpAIllil y MOBITpi poOOYOi 30HM Ta Ha MIKIpi.
['irieniyHa exkcrnepTr3a € HalOIbIT MaCOBHM BHOM TOKCHKOJOTIYHOI OI[IHKH IIIKII-
JUBUX PEUYOBUH, IO Nepeadayae BU3HAYEHHSI CMEPTEIbHUX /103 1 KOHIIGHTpAIlli TIpU
PI3HHX TUIAXaX BBEJACHHS, aJICKBATHUM NUISIXaX HAJAXOKCHHSI OTPYT Y BUPOOHUIHX
ymoBax. ['irieHiuHa craHgapTH3alis CUPOBMHU Ta MPOJYKTIB nepeadadae oOMexe-
HUI BMICT TOKCUYHUX JIOMIIIOK Y TPOMHUCIIOBIA CUPOBUHI ¥ TOTOBUX MPOAYKTaxX BiJ-
MOBIJIHO JIO IX IIKIJUIMBOCTI ¥ HEOE3MIEKH.

3. OCHOBHi MOHATTS TOKCHUKOJIOTII

J1o OTPYT TOKCHUKOJIOTH BIHOCSTH XIMIUHI CIOJIYKH, 3/1aTHI B MIHIMaJbHUX Ki-
JBKOCTAX BUKJIMKATH BaXKK1 MOPYIICHHS RKUTTEAISUIBHOCTI a00 3arudeib TBApUHU Op-
ra”izMmy. TOKCHUHM TpaJMIIITHO BU3HAYAIOTHCS K OUIKOBI pEYOBUHU, YTBOPEHI Iepe-
BaKHO MIKPOOpPTaHi3MaMU, pOCIMHAMHU Ta TBApUHAMH, SIK1 BOJIOJIIIOTH OTPYHHOIO Hi-
et0. TepMiH «oTpyTa» 3a3BUYall 3aCTOCOBYIOTH /IO CEKPETIB OTPYHHUX 34103 TBApUH
(3Miif, KOMax Ta 1H.)

TokcHKaHT — peuyoBHUHA aHTPOTIOTEHHOTO MMOXO/PKEHHS, 3/1aTHA TPH MONa aHHI
B OpraHi3M CIOPHYMHUTH 3aXBOPIOBaHHS a00 3arudenb.

TOKCHUYHICTh — 31aTHICTh PEYOBHHM CIIPUYUHUTHU B OpraHi3Mi nmopyumeHHs ¢i-
310JI0TTYHUX PYHKI1H a00 HOro 3arudensb.

TosiepaHTHICTh — 3/1aTHICTh OPraHi3My MEPEHOCUTH BILIUB OTPYTU 0€3 PO3BUT-
KY TOKCUYHOTO €(DeKTYy.

[IkigMBa peyoBUHA — PEYOBHUHA, sIKA MPU KOHTAKTI 3 OPraHi3MOM JIOJUHU B
pa3i MOpPYIICHHS BUMOT O€3MeKH MOK€ CIPUUYUHUTHA BUPOOHUY1 TpaBMH, TIpodeciitHi
3aXBOPIOBaHHS a00 BIAXWIECHHS y CTaHl 30POB’S, SIKI BUSIBISIOTHCS Cy4aCHUMU Me-
TOAAMHU, SIK Y TIPOIIeci poOOTH, TaK 1y BiIJATICHI CTPOKH KUTTSI TEEPIIIHBOTO Ta Ha-
CTYIHHX TTOKOIHb.

HebGe3neuna pedyoBrHa — MOTEHIIWHO MIKIJIMBA PEYOBHHA, TOOTO PEUOBHHA,
sKa MOXe MPOSIBUTH CBOI MIKIJJIMBI BIACTUBOCTI B MEBHUX YMOBaX.



JEKIIS 2 TPUHIUIIA KJIACU®DIKALIL OTPYT

=

Buau knacudikartii oTpyT.
2. Kitacudikartiiss n(poMHUCIIOBHX OTPYT.
3. Kiacudikariist orpyeHs.

1. Buau kaacudikanii orpyT

KinpkicTh XIMIYHUX CHOJYK, II0 BUKOPUCTOBYIOTHCS Ha CHOTOJHI, HACTUIBKU
BEJIMKA, a XapakTep iX O10J0T1YHOI Ji1 HACTUIBKHU Pi3HOMAaHITHUH, 1110 TOBOAUTHCS 3a-
CTOCOBYBATH KijIbKa BUAIB Kiacudikaiii. BoHN MOAUIAIOTHCS HA JIBI TPYIU: 3arajibHi,
3aCHOBaHI Ha SKOMYCh 3arajJbHOMY MPHUHITUII OIIHKH, BIAMOBITHOMY IS BCiX 0e€3
BUHATKY XIMIYHUX PEYOBHH, 1 CIIEI[iaJIbHI, IO BiOOPaKatOTh 3B 30K MK OKPEMHUMH
($13UKO-XIMIYHUMH a00 THIIMMH O3HAKaMH PEYOBHH 1 MPOSBAMH 1X TOKCUYHOCTI.

Haii6i1p111 mmpoko BUKOPUCTOBYETHCS XiMIUHA Kiacuikalis, 1o nepeadaydae
PO3MOLIT BCIX XIMIYHUX pPEYOBUH Ha OpraHiyHi, HEOpTraHIYH1
i eJeMeHTOOpraHIuH1

Benuke 3HaueHHs s TPO(UIAKTUKA OTPYEHb Mae Kiacu(ikailisi TOKCUYHUX
PEUOBHUH 32 METOIO 3aCTOCYBaHHsI. 3a L1€10 03HAKOIO PO3PI3HSIOTH!

— TPOMMCIIOBI OTPYTH, SIKI BUKOPUCTOBYIOTHCSI B IPOMHUCIIOBOMY CEPEIOBHILIL;

— OTPYTOXIMIKATH, 1110 BUKOPUCTOBYIOTHCS B CIIbCBKOMY T'OCIIOAApPCTBI;

— JIKapChKi 3ac00M, 1110 MaIOTh CBOIO KJlacudikailiio;

— noOyTOBI1 XIMIKaJii, BAKOPUCTOBYBaHI B TOOYTI Cy4acHO1 JIFOAUHU Y BUTJISII
XapyoBUX JIOMIIIOK, 3aC001B caHiTapii, 0COOMCTOI Trl€HH Ta KOCMETUKH, 3aCO01B JJIs
JOTJISATY 32 OSITOM, MEOJISIMU, aBTOMOO1JIEM;

— O10JI0T14YH1 Ta POCHAUHHI OTPYTH, K1 MICTATHCS B PI3HUX POCIIMHAX 1 rpudax,
TBApPUH 1 KOMax 1 BUKJIMKAIOTh OTPYEHHS NIPH MONAJaHHI B OpraHi3Mm;

— OOWOBI OTPYIHI PEUOBHHHU.

JIns KIIMHIYHOT TOKCHUKOJIOTIT HalO1/IbIIIe 3HaYeHHS Ma€ MOALT XIMIYHUX pedo-
BHH 32 XapaKTEepPOM B3aeMOJIii Ha oprani3M. L{e 103Bossie MOCTaBUTH TTEPBUHHUN KITi-
HIYHUW J1arHO3, PO3pOOUTH MPUHIUIU TPO(PUIAKTUKUA Ta JIKYBaHHS TOKCHYHOTO
YpaKEHHS 1 BA3HAYUTH MEXaHI3M HOTO PO3BUTKY.

Toxkcukonoriuyna kiacudikailis OTpyT:

— HEpBOBO-TApaTITHYHA i (OpoHXOCMIa3M, 3a7yxa, CyJJoMH i mapaniyi): ¢o-
chopopraniuHi IHCEKTUIUAM (X10podoc, kKapOodoc), HIKOTUH, aHA0A3HH,;

— MIKIpHO-pe30pOTHUBHA 1isl (MICILIEB] 3aajbHI Ta HEKPOTHYHI 3MIHU Y MOEA-
HaHHI 3 3araIbHUMH TOKCHYHUMU pe30pOTHBHUMU SIBUIIIAMH ): TUXJIOPETaH, TeKCaX-
nopa, BOB (inpurt, J110i3UT), OI[TOBA €CEHIIisl, MUIII K Ta HOTO CIOJIYKH, PTYTh (Cy-
aeMa);

— 3araJbHOTOKCHYHA Jis (TIMOKCUYHI CYZOMH, KOMa, HaOpsIK MO3KY, Napaiyi):
CUHUWJIbHA KUCJIOTA Ta ii MOX1/1H1, YaJHUH ra3, aJKoToJb 1 HOTo cyporaTy;

— 3ayNIIuBa Jis (TOKCUIHUI HAOPSK JIETEHIB): OKCUIHU a30Ty, (ocreH, nudo-
CTEH;



— CIIbO30TOYMBA Ta JpaTiBHA 15 (MOJpa3HEHHsI 30BHIMIHIX CIM30BUX 000JI0-
HOK): XJIOPIIKPHUH, aAaMCHUT, NTapy MIITHUX KUCJIOT 1 JIYTiB.

BapTo maTu Ha yBa3si, 10 BUOOpYA TOKCHYHA JIisi OTPYTH HE BHUEPITYE BCHOTO
PI3HOMAHITTS KJIIHIYHUX IPOSIBIB IHTOKCHKAIlli, a JIMIIE BKa3dye Ha Oe3MocepeHio
HeOe3neKy, sKa 3arpoXKye MeBHOMY OpraHy abo CUCTEMI OpraHi3My SIK OCHOBHUM Mi-
CIIEM TOKCUYHOTO ypakeHHs. CreriaabHi TPUHIUIN Kiacudikarlii mKiJTMBUX peyo-
BUH CTaHOBJISITH TIEPEBAXKHO IHTEPEC TSI METUITIHH.

2. Knacudikauisi npoMucJI0BHX OTPYT

Jlo TmpoMHCIOBHX OTPYT HAJIEKHUTh BEIMKA Tpyna XIMIYHUX PEYOBUH 1
3’€IHaHb, SIKI y BHUIJISIII CHPOBHUHHU, MPOMDKHUX a00 TOTOBUX MPOIYKTIB 3ycTpida-
I0ThCS HA BUPOOHUIITBI.

3a XapakTepoM BIUIMBY Ha OpPraHi3M pe4YOBUHU MOAUISIIOTHCS:

— 3araJbHOTOKCHYHI — BUKJIMKAIOTh OTPYEHHS BCHOTO OpPraHi3My ab0 BpakaloTh
OKpeMi CUCTeMHU (YaHuM ra3, CBUHEIb, PTYTh, OCH30I1);

— JIpaTIBJIMBI — CHPUYUHSIOTH MOAPA3HEHHS CIU30BUX OOOJIOHOK JUXaJbHUX
LUISIXIB, OYEH, JIET€Hb, IIKIPHUX IMOKPUBIB (XJIOp, amiak, OKCHUAM CIpKH Ta a3oTy,
030H);

— CceHCcUOUTI3yBalbHI — Ait0Yl SIK anepre’u (PpopMamnbieriji, pO3UMHHUKHU, HITPO-
JIaKH);

— MYyTareHHi — NpU3BOASTH JI0 MOPYIIECHHS TEHETUYHOTO KOIY, 3MIHU CHAJKOBOT
iH(popmarlii (CBUHElb, MapTaHellb, PAAI0AKTUBHI 130TOIH);

— KaHIEPOTeHH] — CIPUYMHSIIOThH 3JI0SIKICHI HOBOYTBOPEHHSI (ApOMATH4HI BYTJIE-
BO/IHI, XPOM, HiKeJlb, a30€CT);

— 110 BIUIMBAIOTh HA PETPOAYKTHUBHY (PYHKIIIIO (PTYTh, CBUHEIlb, CTUPOJI).

[{s xnacudikaiiss HE BpPaxOBY€ arperaTHOro CTaHy pPEYOBWH, TOA1 AK IS
BEJIMKO1 TPy aepo30JIiB, 110 HE BOJOMIIOTh BUPAKECHOK TOKCHYHICTIO, BITOKPEM-
moTh (iOporenHmit edekt aii Ha opraHizMm. Jlo HUX Halexarh aepo3oii
JI€3UHTETpaIlil BYrULIsl, aepo30Jii KOKCY, aiMa3iB, MUy TBAPUHHOTO Ta POCIUHHOTO
MOXO/DKCHHS, CHJIIKATOBMICHOTO THJIY, aTIOMOCHIIIKATH, aepo30ji Je3lIHTerpailii Ta
KoHJeHcalli metamiB. [loTpamsitoun B OopraHu JUXaHHS, PEUYOBUHU M€l TPYyNH
COPUYUHAIOTE aTpodi0 ado TinepTpodito CIU30BOI BEPXHIX AUXAIBHHUX LUIAXIB, a,
3aTPUMYIOUHUCH Y JIETCHSIX, MPU3BOIATH IO PO3BUTKY CIIOIYYHOI TKAHUHHU B TIOBITPO-
oOMIHHIM 30H1 ¥ pyOItOBaHHIO JiereHiB. HasBHICTh (iOporeHHoro eexTy He BUKIIIO-
Yae 3araJbHOTOKCUYHOI JT1i aep030JIiB.

3a NUIIXOM IPOHUKHEHHS B OPraHi3M PO3PI3HSIOTh PEYOBHUHU, IO MOTPAILIs-
I0Th B OPTaHM JIUXaHHS, IIUTYHKOBO-KUAIITKOBHIA TPaKT, HEYIIKO/KEHY MIKIPY.

3. Kimacudikauisi orpyeHb
OTpyeHHsT — Tpyna 3aXBOPIOBaHb, 0OYMOBJIEHUX BIJTUBOM Ha OPTaHi3M OTPYT
PI3HOTO TTOXO/HKCHHSI.



Yepes BUHUKHEHHS OTPY€EHHS JUIATHCS HA BUMIQJKOBI Ta HABMHUCHI.

BunaakoBi OTpy€HHSI pO3BUBAIOTHCS HE3AJICKHO BIJ BOJII MTOTEPHIJIOr0 BHACII-
JIOK CaMOJIIKyBaHHS ¥ Miepe103yBaHHA JIIKapCbKUMU 3ac00aMu.

HaBMuCHI OTpy€eHHsI MOB’s3aH1 3 YCBIJOMJICHHM 3aCTOCYBAaHHSIM PEYOBUHU 3
METOI0 caMoTyOcTBa (CyillMaalIbHI OTpy€eHHS) a00 KpUMiHaIbHI BOMBCTBA. B ocran-
HBOMY BHUIAJKy OTpyTa MOK€ OyTH 3aCTOCOBaHa JUIsl PO3BUTKY Yy MmoTepmiioro 0e3-
MOPAJHOTO CTaHy (3 METOI0 nmorpadyBaHHs, 3TBAJITYBaHHs). 3aJIEKHO BiJl YMOB BUHU-
KHEHHS Ta 0COOJIMBOCTEH mepediry mpyu OJHOMOMEHTHOMY HAJXO/KEHH1 B OpPraHi3Mm
TOKCHUYHOI 103U ¥ XapaKTepU3ylThCA TOCTPUM MOYATKOM 1 BUPAXKEHUMH Crierugid-
HUMU CUMIITOMaMHU.

XpoHiyHI OTpy€eHHS OOYMOBJICHI TpUBAIMM (3a3BUYail MmepepuBYACTUM) Ha-
XOJDKCHHSIM OTPYTH B MalluX J03aX.

['octpuMm mpodeciiiHuM OTPYEHHSM Ha3MBAETHCS 3aXBOPIOBAHHS, 0 BUHUKAE
HiCJsl OJHOPA30BOT0 KOPOTKOYACHOTO BIUIMBY LIKIJJIMBOI PEYOBHHU Ha MPAIIOI0YOTO
(He OuIbIe HIX TPOTATOM OJHIET 3MiHU). ['OCTpl OTpy€eHHS 3a3BU4Yail OyBalOTh Ipy-
MMOBMMH Ta BIJOYBAIOTHCS BHACIIOK MOJIOMOK YCTaTKyBaHHS Ta aBapiil, rpyOoux mo-
pYIIEHb BUMOT O€3IMEKH Mpalll Ta MPOMCaHITapii, KOJIU 3MICT MIKIJJTMBOI PEYOBUHU
3HAYHO — B JIECATKU W COTHI pa3iB NEPEBUILY€E TPAHUYHO JOMYCTUMY KOHLEHTPALIIO,
MPUIHATY JJIs1 BAPOOHUYUX MPUMIIIEHb. Take OTpyeHHS B KpalHIX BUIIAJIKaX MOXKE
a00 3aKIHYUTHUCS MIBUIKUM OJYXaHHSM, a00 BUSBUTHCA cMepTenbHUM. Hampuxmnan,
IIpY YUILEHHI UUCTEPH BUCOKI KOHLIEHTpalli MmapiB OCH3WHY € MPUYMHOK HAJ3BU-
YailHO MIBUAKO HACTYNAIOYOro OTPYEHHS, SIKE MOKE 3aKIHUMTUCS 3aruOesuiio BiJl Ma-
paiyy AUXaJbHOTO LIEHTPY, SIKIIO MOTEPIIOTo Bipa3y HE BUHECTH Ha CBIXKE MOBIT-
ps. HacTuibky x MIBUAKA 3aruOelb 3arpoKy€e B pa3i BAWXAHHS BEIMKUX KOHILIEHTpa-
11 CIPKOBOJIHIO, CIIPUYUHSE TKAaHUHHY aHOKCit0. OJIHAK, Ha BIIMIHY BiJl OJIMCKaBUY-
HO HACTYMar4uX (piHAIIB rOCTPOTO OTPYEHHS MapaMu OEH3UHY UM CIpKOBOJIHIO, IOC-
Tpe i HaBITh CMEPTEIbHE OTPYEHHS OPOMUCTHM METHUIIOM BUSIBISIETHCS MICIIS IPUXO-
BAaHOTO MEPIOy TPUBAIICTIO HE MeHIle 6 ToauH. CTaisi OTPYEHHsI, XapaKTepU3ye Bi-
JICYTHICTIO TIPOSIBM BIATOBIAHMX CHUMIITOMIB, HAa3WBA€THCA IMPUXOBAHUM TEPIOOM
OTPY€EHHS.

XPOHIYHUM OTPYEHHSIM HA3UBAETHCSI 3aXBOPIOBAHHS, 110 PO3BUBAETHCS MICIIs
CHUCTEMATUYHOTO TPHMBAJIOTO BIUIMBY MaJIMX KOHIIGHTpaIiii abo 103 IIKiIIUBOI
pedoBUHHU. MarOThCs Ha yBa3i 03, K1 IPU OJJHOPA30BOMY HAJXOKEHHI B OpraHi3m
HE BUKJIMKAIOTh CHMIITOMIB OTPYEHHS.

OTpy€eHHST pO3BUBAETHCS BHACIIIOK HAKOTIMYEHHS IIKIAJIMBOT PEUYOBHHH B Op-
ra”iami (MaTepiajibHa KyMyJisiiisi) abo CHPUYMHEHHX HUM TMOPYIIEHb B OPraHi3Mi
(pyHK1IIOHATBHA KyMYJISLis). XpOHIYHE OTPYEHHS OpraHiB AUXaHHS MOXe OyTH Hac-
JIJIKOM TIEPEHECEHOT OTHOKPATHOT 200 JIEKIIHbKOX TOCTPUX 1HTOKCUKAILIIH.

[IpomixkHe Miclie Mi’K TOCTPUMHU M XPOHIYHUMH 3aMalOTh MiJITOCTPl OTPY€EH-
HS, SIK1 32 CHMIITTOMATHKOIO MOI0H1 10 TOCTPUX OTPYEHD, aJIe BUHUKAIOTH MICIIs TPH-
BaJIOTO BIUIMBY OTPYTH B MEHIIIUX KOHIIEHTPAITISX.

[Ipu mOBTOpHOMY BILJTUBI MOXUJIMBHUHN €(dEKT CEHCUOLTi3aIll — CTaH OpraHi3My,
MIPH SIKOMY TIOBTOPHA J1isl PEYOBUHU BUKIIMKAE OLTBIINI €EeKT, HIXK TOTEepPETHS.
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JJEKIISA 3 HAPAMETPH TA OCHOBHI 3AKOHOMIPHOCTI
TOKCUKOMETPII

1. OcHOBHI mapamMeTpu TOKCUKOMETPIi.
2. Knacudikarist oTpyT 3a cryneHeM HeOe3neku. Kinacu Hebe3neuynnx
PCYOBHH.

1. OcHOBHI mMapaMeTpu TOKCUKOMeTPIl

BuBueHHsT Oyap-SKMX MIKIIJIUBAX PEUYOBHUH Tependavae BCTAHOBJICHHS
KUTbKICHUX TOKAa3HUKIB TOKCHYHOCTI Ta HeOe3NeKu Horo, TOOTO mMapameTpiB
TOKCHUKOMETIi.

ToKCHKOMETpisl — CYKYITHICTh METO/IB 1 MPUHOMIB AOCIIKEHb ISl KUIBKICHOT
OI[IHKM TOKCUYHOCTI Ta HEOE3MEKH OTPYT.

[lepBuHH1  (eKcrepUMEHTadbH1) 1  BTOpUHHI  (MOXIAHI)  MapaMmeTpu
TOKcUKOoMeTpii. [lapaMeTpu TOKCHKOMETpIi, $KI BH3HAYalOThCA O€3MOCEPETHBO
B €KCIIEPUMEHTI, HA3UBAIOTHCS EKCTIEPUMEHTAILHUMU.

Sk ekciepuMeHTalIbH1, BAKOPUCTOBYIOTHCS TaKl apaMeTpu:

CLso — KOHIIEHTpallisl cepeiHS CMepTebHa — BUKIIMKae 3aruoenp 50 % miamno-
CJIIHUX TBAapuH (MHILI, IypH) MPHU IHTAISIIAHOMY BIUIMBI MPOTSATOM JBOX 1 YOTH-
PHOX T'OJIMH 1 HACTYHOMY 14-1eHHOMY T€pMiHI CIIOCTEPEKEHHS (MT / KT);

DLsy — mo3a cepenHs cMepTelibHa — cripuuuHse 3aruoenb 50 % miaaociiiHuX
TBApHH TIPHU OJTHOPA30BOMY BBEJICHHI B IIJTYHOK, YCPEBHY MOPOKHHUHY 3 IOATBIITAM
14-neHHUM TEpMIHOM CIIOCTEPEXKEHHS (MT / KT);

DLy — nmo3a mMakcUMaiabHO TEPEHOCHA — HAaMOUIbIIA KUIBKICTH IIKIJJIUBOI
PEYOBHUHM, BBEACHHS SIKOi B OPTaHi3M HE CIPUYMHSE 3aru0es TBAPHUH;

DLigo — mo3a abcoioTHO CMepTelibHAa — HaWMEHINAa KUIbKICTh IIKiJIUBOI
peYOBHHM, IO cipuuuHse 3arnoens 100 % miamocmigHuX TBapuH;

LiMyc int — OPIr TOCTPOro IHTErPaabHOIrO Iii — MiHIMaIbHA 1034, [0 BUKJIMKAE
3MiHYy O10JIOTIYHUX MOKa3HUKIB HA PiBHI IIJTICHOTO OpraHi3My, sIKi BUXOJSATH 33 MEXI
MPUCTOCYBATBLHUX (h1310JIOTIYHUX PEAKITiH;

Lim¢csp — mopir rocTporo BHOOpUOi J1ii — MiHIMaJIbHA [1033, 10 BUKIIUKAE 3MiHY
O1oyoriuHUX (YHKIIIA OKPEMHUX OPTaHiB 1 CUCTEM OpraHi3My;

LiMghint — MOPIr 3aralbHOTOKCHYHOT XPOHIYHOTO Jii — MiHIMalbHA 1033 Peyo-
BUHH, TIPHU [Tii SKOT MPOTITOM YOTHPHOX TOJUH IO I1’ATh Pa3iB Ha THXKICHD MPOTATOM
HE MEHIIIE YOTUPHOX MICSAIIB BUHUKAIOTh 3MIHU, 110 BUXOAATH 3a MEX1 (hi310J10T14-
HUX TPUCTOCYBABHUX PEaKIIii;

Limen ¢p — TOpIT BijyIajIeHUX HACHIIKIB — MiHIMaJIbHA J103a PEYOBUHH, 1110 BH-
KJIMKAa€ 3MiHy OKPEMHUX OPTaHIB 1 CHCTEM OpraHi3My, sIKi BUXOASATH 3a MEXI IMPUCTO-
CyBaJIbHUX (D1310JIOTTYHUX PEAKIINA B YMOBAaX XpOHIYHOro BIUMBY. Haitbinbu craTu-
YHO 3HAYYUIMMHU B XapaKTEPUCTHUIl TOKCUYHOCTI OTPYT 32 CMEPTEIbHUM €(PEKTOM €
nmapameTpu CLsp 1 DLsg,
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[ToporoBa KOHIIEHTpAIIisl OTPYTH B KPOBI — 1€ TapaMeTp, SIKU MOXKHA OI[IHUTH
IpU MEPUINX CUMIITOMAaX OTPYEHHS.

Kputnuna KoHIEHTparlisl — 11e MmapaMeTp KIIHIYHOI TOKCUKOMETPIii, BIATIOBII-
HUW PO3TOPHYTIN KITIHIYHINA KapTHUHI OTPYEHHS.

CryniHb TOKCUYHOCTI — BETMYMHA, 3BOPOTHA JI0 CEPEAHBOI CMEPTHOT 103H.

KoeditieHT Kymymnsiii — BITHOIIEHHS CyMapHOI J03U OTPYTH, IO BUKJIHKAE
ctpiMkuid edekt y 50 % miamociiiHUX TBApUH NpU OararopazoBoMy NpoOHOMY BBe-
JICHHI, 10 BEJTUYHHM JTO3H, 10 BUKJIMKAE TOU Ke €(eKT MpH OTHOPA30BOMY BBEICHHI:

C jirg = DLsg (n) / DLsg,
ne DLso () — cymapHa cepeiHa cMepTenbHa /1032 IPU N - KPaTHOMY BIUIHBI.

[ToTenmiiina HeOe3meKa BU3HAYAETHCS KOS(IIIEHTOM MOKIIMBOTO 1HTAJISAIIIHHO-

r0 OTPYEHHS:

KBIO = Cy / CLsyo,
ne Cy — HacWYeHa KOHIIGHTpalllsl MIKIIIMBUX pedoBUH Yy moBiTpi npu T = 20 °C,
mr/m 3,

Yum Olsibllle HACUYEHA KOHUEHTpAIllsl PEYOBUHHU MPU KIMHATHIN Temneparypi u
HIDKYE cepelHs cMmepTenbHa KoHueHtpauid (3Hady. KBIO Ounbiue), TMM 1MOBIpHilIe
MO>KJIUBICTh PO3BUTKY TOCTPOr0 OTPY€EHHS. AHali3 OLIHKK HEOE3NEK Pi3HUX MPOMHU-
cinoBux oTpyT 3a BenmunHo KBIO nmokasye, mo B A€SKUX BUIAJIKaX MaJOTOKCHYHA,
ajie BUCOKOJIETKA pEYOBMHA B YMOBaX BHUPOOHMIITBA MOKE BUSBUTHUCA OLIbII HEOE3-
MIEYHOIO B IJIaHI PO3BUTKY TOCTPOTO OTPYEHHS, HIXK BUCOKOTOKCHYHE, aJle MaJIOJIETKE
3’eqHanHs. [Ipo peasibHy HeOe3MeKy pO3BUTKY TOCTPOTO OTPYEHHS MOXKHA CYAUTH 32
BEJIMYMHOIO 30HU TOCTPOI ii.

3oHa roctpoi aii (Z,.) — 1ie BiIHOIIEHHS CePEAHbOI CMEPTEIbHOT KOHICHTPAIT
CLso moporoBoi koHieHTpailii Lim 4 pu 0JIHOpa30BOMY BILIWBI:

Zac = CL50/ Lim ac.

BoHa € nmoka3zHHKOM KOMIICHCATOPHUX BIACTUBOCTEH OPTaHI3MY.

30Ha XpoHI4HOT 1ii (Z ¢h) — BiIHOLICHHS MOPOTOBOI KOHIICHTpAIIil TPH OHOPA-
30BOMY BILTUBI LiM 4 10 MOpOroBoi KOHIIEHTpALIil MPH XPOHIYHOMY BIUTHBI Lim .

= Lim ac/ Lim ch.

Benmnuuna Z ¢, BUKOPUCTOBYETHCS IS XapaKTEPUCTHKU HEOC3MEKH OTPYTH
MIPU XPOHIYHOMY BIUIMBI.

3oHa OiosoriyHOro il (Z piol) — CHIBBIAHOIICHHS CEPEIHBOI CMEPTHOI KOHIICH-
Tpauii CLsg 10 TOPOroBOi KOHUEHTpAIIIl IPU XPOHIYHOMY BILIMBI

Lim ch: Z piot = CLso / Lim ¢h,

Uum Oinbiie 3HaYeHHS Z pigl THM OLIBINE 3AATHICTh CHOIYKH J0 KyMYJISIIl B
oprani3mi. Ilicis BU3Ha4YEeHHS MapaM €TpiB TOKCHKOMETPIii MPOBOASTh OOTPYHTYBaH-
Hs KoedirieHTa 3amnacy.

Matoun koedilieHTH 3amacy, po3paxoByIOTh I'PaHUYHO JOMYCTUMY KOHIICHT-
partito MKiJTMBOI PEUOBUHH:

I'/IK = Lim ¢, - K,
ne kK — koedimieHT 3amacy.
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CriBBIIHOIIEHHS MIXX OCHOBHUMH ¥ MOXIJTHUMH MapaMeTpaMu TOKCHKOMETpIi
HaBeJIeHO Ha PUCYHKY 1.

IJIK

K

S —

thl

Pucynok 1 — CriBBiHOIIIEHHSI MI>)K OCHOBHUMHU 1 MOX1JHUMHU IMapaMeTpamMu
TOKCUKOMETPIi

2. Knacugikauisi mKigJanBUX pe4oBHH 32 CTyleHeM HeOe3nmeKn

[TapameTpu TOKCHUKOMETpPii CTAHOBISATH OCHOBY KiIacH(piKaiii IIKiIJTUBUX
PEUYOBHH 3a cTyneHeM HeOesneku. HalnexxHicTh XIMIYHMX PEYOBHH JI0 BIAMOBITHOTO
KJ1acy HeOe3IMeKH BU3HAYAEThCS BETMUMHAMM CEMH MTOKa3HUKIB (Tabum. 1).

Tabmuus 1- Knacudikaiiist orpyT 3a cTynieHeM HeOe3neKu

[Tokazuuk Kiac nebesnexu
1 2 3 4

I'’IK mkigmBux pedoBuH y mo- | menme 0,1 | 0,1-1,0 1,0-10 ouremie 10
BiTpi po6040i 30HH, MI/M 3
CwmeptenpHa (cepenns) go3a npu | menme 15 | 15-150 151- FNISNE
BBEJICHHI B IITyHOK DLsg M/KT 5 000 5000
Cepennst cMmeprenbHa n03a mpu | menmie 100 [ 100— 501- FNISNE
HaHeceHH1 Ha mKipy DLsg mr/kr 500 2 500 2 500
Cepennst cmeprenbHa KoHIIGHT- | meHIne 500 [ 500— 5001 OinbIIIe
pauis B nositpi CLso, Mr/m 3 5 000 50 000 50 000
30Ha rocTpoi mii Z 4 MEHIIIE 6 6-18 18,1-59 | OGimpme 54
KBIO outsire 300 | 300-30 | 29-3 Menie 3,0

[Tpu Bu3HaueHH] Kiacy HeOE3MeKH PEYOBHH BHU3HAYAIBHUM € TOM MOKAa3HUK,
AKUW CBIIYUTH MPO HANOUIbIIO Mipoto HeOe3neku. Kiacudikaiiiss He MOMHUPIOETHCS
Ha MECTULUIN.
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JEKIISI 4 METOJIU BUSHAYEHHSI IAPAMETPIB
TOKCUKOMETPII

1. Meroau BU3HAYEHHS MTapaMeTpiB TOKCUKOMETPIT IPU PI3HUX NUISIXaX Hal-
XOJIKEHHSI OTYTH B OpraHi3M.
2. BuznauenHs nopora rocTpoi Aii Ipu 0AHOPA30BOMY BIUIMBI HA TBAPHUH.

1. MeToau BM3HA4YeHHS NapaMeTPiB TOKCMKOMETPili MpH Pi3HUX HLIsIXaX
HA/IXO/’KeHHS OTPYTH B OPraHizm

3anexHo BiJl METH TOKCUKOMETPUYHI JOCIHIKEHHS MPOBOIATHCS MO-PI3HOMY,
ajie 711 BUPIIICHHSI 3aBJIaHb TITIEHIYHOI periaMeHTalii MeTOIUYHI MPUHOMH, YMOBHU
MPOBEJICHHS Ta OI[IHKA pe3yJIbTaTiB yHi(piKoBaHi.

JlochiKkeHHsT TOKCUYHOCTI PEYOBHH MOYMHAETHCS 3 BUBUEHHS CMEPTEIBHUX
edeKTIiB y rocTpux aociigax. [I[poHUKHEHHS pe4OBUH B OpraHi3M 3A1HCHIOETHCS TIPU
BJIMXaHH1, BBEJICHHI B IUTYHOK, HAHECEHHI Ha IIKIPHI TOKPUBHU Ta CIU30B1 00OJOHKHU.

KoxeH nuigx HaJxoJKeHHsI CIIOJIYK B OpraHi3M norpeOye neBHuUx ymoB. [Ipu
OLIIHIII CTYIEHSI TOKCUYHOCTI NIPU eHmepanibHOMy WXy HaAXOMKEHHS 3a3BUYail pe-
YOBHMHA BBOJUTHCS O€3MOCEPENHBO 8 UlIYHOK 3a JOIMOMOIOI0 MeTajleBuX ado MiiacT-
MacOBHUX 30H/IIB.

BBeneHHs cOIyK MPOBOAUTHCS Yepe3 3 TOJMHU Miciisd TOAYBaHHA, 00 €M, L0
BBOJIUTHCS, HE TIOBUHEH MEPEBUINYBATH JIJIsi MUIed — 1 mu1, s mrypiB — 5 mut. ['o-
IyBaHHSI TBapHUH 3J1MCHIOETHCS Yepe3 3 TOJMHU MICHS BBEACHHS pedoBHHH. Jloci-
JDKyBaHe 3’€THAHHS BBOJUTHCS B YUCTOMY BHIJISIAL. SIKIIIO 116 HEMOXIJIUBO, TO BUKO-
PUCTOBYIOTh PO3UMHHUKU. 3a3BMYail Taki PEYOBMHU BBOJSTH Yy BOAHHX PO3YHMHAX,
MOTaHO PO3YMHHI CHOJYKH — B POCIMHHOMY Macii abo y BHUIJISAl CycHeH3ii B 2-
B1JICYTKOBOMY PO3YHHI KPOXMAJIIO.

HanxomkeHHs MKIIIMBUX XIMIYHUX PEUYOBHH Uepe3 JUXaiabHI IUISIXH Y BUPO-
OHMYMX yMOBaXxX BIAIrpa€ MPOBIAHY pOJib Y BUHUKHEHHI MPOQECciitHuX 3aXBOPIOBAHb
(oTpyeHnb). Y 1a00paTOpHUX YMOBAX BUKOPUCTOBYIOTHCS JIBA CIIOCOOM THTAJIAIIIMHOTO
BIUTMBY Ha JIA0OPATOPHUX TBAPUH XIMIYHUMHU PEUOBUHAMU:

1. CraTucT4HMiA CrIOCiO BUKOPUCTOBYETHCS JUIsl OPIEHTOBAHUX OIIIHOK CTYTIE-
HSI TOKCUYHOCTI JIETKUX PEYOBHUH MPHU CTBOPEHHI MOCTIMHOI KOHIIEHTpAIlli B 3aMKHY-
TOMY MPOCTOPI (CHEIiaTbHIX KaMepax 1 eKCUKATOPax).

2. JlunamiuHU# cnioci® J103BoJIsIE 3a0e3neuyBaTh Oe3MepepBHY IMOJlavy pedo-
BUHU B KaMepy, 10 CTBOPIOE YMOBH IS MiATPUMKH KOHIIEHTPAIIli CIIOIYKH Y TTOPiB-
HSIHO TIOCTIHOMY piBHI 1 3a0e3neuye HeoOX1AHUI MOBITPOOOMIH.

OxpiM BU3HAYCHHsI MMapaMETPiB TOKCHKOMETPii CMEPTEIHLHOTO PiBHS, BEIUKE
MPUKJIaHE 3HAYCHHSI MAIOTh MTApaMeTPH TOCTPOi TOKCUYHOCTI, SIK MIOPOTH IIKiIJTHBO-
ro BIUIMBY MPU HEOJHOPA30BOMY HAJIXOJKEHHI 32 IHTErpalbHUMU (HEeCTIELU(PIUHIM)
it crierudivyanM nmokazHukamu (Lim f¢ e 1 Lim ¢ sp).
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2. Bu3HauyeHHs IOpora rocTpoi Aii mpu 0JHOPa30BOMY BILIMBI HA TBAPHH

BusznayeHHs mopora roctpoi /il Ipu 0JTHOPA30BOMY BIUIMBI II0JI0 3aCTOCYBaH-
HSl IHTETPAJIbHUX MTOKAa3HUKIB MPOBOJIUTHCS 3 BUKOPUCTAHHSIM HE MEHIIIE 3-X KOHIIEH-
Tpalii.

Ominka (PYHKI[IOHAJIBHOTO CTaHy EKCIEPUMEHTAIbHUX TBAPUH MPOBOJUTHCS
yepe3 4 roJinHu miciig 3aTpaBku. [Ipu 1boMy BpaxoBYIOThCSI MaKCUMaJlbH1 BIIXUJICH-
HSl BEJIMYMHHU JOCHIPKYBAHOTO MOKa3HMKa. BHU3HAyeHHs mopora MIKiAJWBOI All 3a
OUTBLIICTIO cIeM(IYHUX MOKA3HHUKIB PETIAMEHTYETHCSI METOAMYHUMU MTOKAa3aMH.

JlocmimkeHHsT MICTICBOT ApaTiBHOI A1l IPH aruTiKallii Ha MIKipy IPOBOAUTHLCS Ha
JBOX BHJIaX €KCIIEpUMEHTAIbHUX TBapHH. KinbkicTh TBapuH — He MeHmIe 10 ocobun
y rpyni. [insHKa amnikamii CTaHOBUTH Ui KPOJUKIB 7 Ha 9 cM, JJIsl MOPCHKUX CBU-
HOK 5 Ha 5 cM. 3a JBa JHI 10 €KCIIEPUMEHTY PETEIbHO BUCTPUTAIOTH TIJISTHKA BOBHU
o oouaBa 60ku Big xpedra. Ha yac exciepumeHTy TBapuH (iKCyI0Th. Yac ekcro3u-
uii — 4 rogunu. JlocmiuKyBaHa peuoBMHA HAHOCUTBLCA 3 po3paxyHKy 20 mr/cm 2. 3a-
JMILINATIOCA MICHS 3aKIHYEHHS €KCIIEPUMEHTY PEYOBHHA BUJANISETHCS TEIIOK BOAOKO 3
musioM. Peakiito mikipu peectpyroTh uepe3 1 1 15 roaun miciis oJHOPa30Bo1 arulika-
ii. CTyniHb BUPAXXEHOCTI JIPaTiBHOI /il pEYOBUHU Ha IIKIPHI MOKPUBU BU3HAYAIOTh
3a knacudikariiero (11 kmaciB): 0 — BiacyTHICTh 11i; 10 — po3YuHU PEUOBUHM CHPUYH-
HSIOTH HEKpO3. JloCiIKEeHHST MICLIEBOT il peYOBUHM Ha CIM30BY O0OJIOHKY OKa Mpo-
BOJMTHCA IIPU 3aKallyBaHHI B KOH IOHKTHBHUU MIIIOK OJIHI€T Kparul 3 eaHaHHs. Ha-
Jlajl MPOTATOM JIBOX T'OJWH CIIOCTEPIraroTh 3a MPO30PICTIO POTIBKU Ta CIM30BOI 000-
JIOHKU. PO3BUTOK MOMYTHIHHS POTIBKH, TOCTPE 3aMaJIEHHs CIM30BOi OOOJIOHKH 3 T0-
JanbIIUM PYOLIOBAHHSAM CTOJITTSI CBIAYMUTH MPO HASBHICTH y PEYOBUHU Pi3KO BHUpa-
KEHOTO JIpaTiBHOTO edeKTy. s mepeHeceHHs1 pe3ybTaTiB eKCIePUMEHTAIbHUX TO-
KCHUYHHUX JIOCHII/IB 13 TBAPHH HAa JIIOJAMHY ICHY€E MPaBUIIO €KCTPANOJIALIL: SIKIIO0 CMep-
TeJbHA 7032 AJI1 YOTUPHOX THUIIIB TBApUH (MU, IIYpPHU, MOPCbKI CBUHKH, KPOJIHMKH)
PO3PI3HAIOTHCS HE3HAYHO (MEHINEe HDK y TPU pas3u), TO ICHYE BHCOKA MMOBIPHICTH
(monan 70 %), 1o AJis JIFOAMHU BOHU OyIyTh TAKUMU caMUMU. [CHYIOTH Taku Koedi-
I[IEHTU TIEPEPAXYHKY:

— I mamroka — 5,9;

— U1 MOPCHKO1 CBUHKH — 4,7,

— I KpoJjuka — 3,2;

—  ursa mumn — 11,8.

Y TOKCHKOJOTIi BUKOPUCTOBYIOTh KUJIbKa METOJIB OIIIHKM KyMYyJISIli. 3a j0-
MOMOI'0I0 MeTOofy, 3anmpornoHoBaHoro I. Karanom, TBapuHaM 10AHS BBOASTH peyo-
BUHY B YacTKax BijJ ycraHoBieHoi DLsg (1/5, 1/10, 1/20). Ileii meTox m03BodIsiE IPO-
THO3YBaTH HEOE3MeKy PO3BUTKY XPOHIUHOTO OTpyeHHs. Jlochiag 3a po3rOpHYTORO
CXEMOI0 TPUBAE YOTUPU MICSIII.
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JIEKIIA 5 CAHITAPHO-TITIEHIYHE HOPMYBAHHSA HIKIJVIMBUX
PEYOBHH B OB’€EKTAX BUPOBHNYOTI'O CEPEIOBHIIIA

1. CaniTapHO-Tiri€HIYHE HOPMYBAHHS IIKIIJTMBUX PEYOBHH.
2. OCHOBHI MTOKa3HUKHW CaHITAPHOI OIIHKY IIKIJIMBUX PEUYOBUH Y BUPOOHUYO-
MY CEpEJIOBHIII.

1. CaniTapHo-riricHiYHe HOPMYBaHHS LIKIVIUBUX PeYOBUH

CaHiTapHO-TIri€HIYHE HOPMYBAHHS — 1€ JISUTBHICTH JJI1 BCTAHOBJICHHSI HOpMa-
TUBIB TPAHUYHO JOMYCTUMHUX BIUIMBIB JIOJAMHU HA TPUPOTY.

[Tig BruiMBOM pO3yMIiIOTH aHTPONOTEHHY iSUTBHICTH, MOB’SI3aHY 3 €KOHOMIY-
HUMH, KyJTbTYPHUMH Ta 1HIIMMH 1HTEPECaMH JIIOJIMHA Ta SKa BHOCUTH 3MIHH B TIPH-
POJIHE CEPENOBHILIE.

I'pannuHo nomyctumuii piBeHs (mami — ['JIP) — e piBeHb (hi3WYHOTO BIUIMBY
(urym, TemsaoBe, CBITJIOBE, paJlOaKTHUBHE TOLIO BUIPOMIHIOBAHHS), SIKE MPH II0ACH-
HOMY BIUIMBI MPOTITOM TPUBAJIOTO Yacy Ha OPTraHi3M HE CHpPUsIE MATOJIOTTYHUX 3MiH
a00 3aXBOPIOBaHb, a TAKOXK HE MOPYLIYE HOPMAIBHOI A1ISUIBHOCTI JIFOJJUHH.

['pannyna gomyctuma konuentpaiis (nait — ['/JIK) — e makcuManbHa KOHIICH-
Tpallisi pEYOBHHH, sIKA, BIUTMBAIOYM Ha JIIOJMHY, HE BUKJIMKAE y HEl 1 11 HaciaKiB 0i0-
JIOTIYHUX 3MiH, HaBITh MPUXOBAHUX 1 TUMYACOBO KOMIIEHCOBaHMUX, 30KpeMa 3MiH pe-
aKTUBHOCTI, aJanTalliHO-KOMIIEHCATOPHUX MOKJIMBOCTEN, IMYHOJIOTTYHUX peaKLii,
MOpyIIeHb (1310JIOTTYHUX ITUKIIIB, @ TAKOXK 1HIITUX MOPYIIEHb.

['JIP 1 I'/IK BCTaHOBJIIOIOTH J1J11 BAPOOHHUIITB 1 HABKOJIMIITHBOTO CEPEAOBUIIIA.

2. OCHOBHi MOKA3HMKH CAHITAPHOI OLIHKHU HIKiIVIUBUX PEYOBUH
Y BUPOOHUYOMY CepeloBHUIILi

Jlst 0OMEeKeHHsI BIUTMBY IIKIJJIMBUX PEUYOBHUH 3aCTOCOBYIOTH TITIEHIYHE HOP-
MyBaHHS 1X BMICTY B pi3HHX cepenoBuiax. [Ipu BcranoBnenomy I'JIK y mositpi po-
060401 30HU 200 B MOBITPSTHOMY OacelHi HACEJIEHUX MYHKTIB OPI€HTYIOTHCS Ha TOK-
CUKOJIOTIYHUH MOKa3HUK a00 pedIeKTOPHY PEaKIliio opranizmy. Y 3B’SI3Ky 3 THM IO
BUMOT'Y TOBHOI BIJICYTHOCTI MIPOMUCIIOBUX OTPYT y 30HI JIUXAHHS TMPAIFOIOYUX 3a-
0e3rmeunTH 37e01IBIIIOr0 HEMOXKITMBO, OCOOIMBOIO 3HAUEHHS HaOyBa€ Tiri€HIvyHA pe-
TJIAMEHTAIllsl 3MICTY HIKIJIMBUX PEYOBHH Yy MOBITPi pobouoi 30HU. Taka periameH-
Tallis 31MCHIOETHCS B TPU €TaIu:

— OOrpyHTYBaHHSI OPIEHTOBHO O€3MEYHOIr0 PiBHS BIUIMBY (B3YyTTH);

— oOrpynryBanns ['JIK;

— xopurysanss ['IK 3 ypaxyBaHHSIM yMOB pOoOOTH IpalliBHUKIB.

3nauenns ['JI[K BCTaHOBIIOETHCS TUMYACOBO — HA MEPIioJ], IO MEPEaye MPOEK-
TyBaHHIO BUpOoOHUIITBA. 3HaueHHs ['JIK BU3HauaeThCs NUIIXOM po3paxyHKy 3a (pizu-
YHUM a00 XIMIYHUM BJIACTUBOCTSM a00 HIJISAXOM TEHTEPHOJIALIN Ta eKCTpaIosiii B
TOMOJIOTIYHUX PsIIax CIONYK, a00 3a mokazHukamu roctpoi tokcuyHocti. I'JIK mo-

15



BUHHI TIEpETJIsIaTUCs uepe3 J1Ba poku micis ix 3aTtBepmkeHHs. ['JIK He BctaHosiio-
I0ThCA:

— U1 p€YOBUH, HEOE3MEYHUX B IJIaH1 PO3BUTKY BiJJalIeHUX 1 €(DEKTIB;

— I PEYOBHH, LIO MiJIATAIOTH IIMPOKOMY BIIPOBAKCHHIO B MPAKTHUKY.

Jlyis caHITapHOI OIIIHKM MOBITPSHOTO CEPEOBHINA BUKOPHUCTOBYIOTHCS TakKi
nokasauku: I JIK, ., — I'JIK mKimmBoi pe4oBUHYU B IOBITPi po6090i 30HM, Mr/m . Llg
KOHIIEHTpAIllsl HEe MOBUHHA BUKJIMKATH Yy MPAIIOIOUUX NPU IIOJCHHOMY BIWXaHHI B
Mexax 8 TOJWH MPOTATOM YCHOTO POOOYOro CTaKy 3aXBOPIOBaHb a00 BIAXUIICHb Y
cTaHi 310poB’si. P0O040I0 30HOI0 BBAXAETHCA MPOCTIP 3aBBUILIKU 0 2 M HaJl pIBHEM
miIoru ado MaliaHuuKa, Ha K1 3HaXOASAThCS MICI HOCTIHHOTO 200 THMYacOBOT'O
nepeObyBaHHs poOiTHUKIB. Jlo HemaBHboro yacy I'JIK XiMiYHUX peUuOBHUH OLIIHIOBAIH
K MaKCUMaJbHO pa3oBi. [lepeBullieHHsI X HABITh MPOTITOM KOPOTKOTO yacy 3a0o0-
POHSLIOCH.

OcTaHHIM YacoM JJI PEUYOBHH, 110 BOJIOAIIOTh KYMYJISTUBHUMHU BIACTUBOCTSI-
MU, BBEJIEHA JIpyra BeJIMYMHA — CEpeIHbO3MIHHA KOHUEeHTpauid. Lle cepenHs KoHIeH-
Tpauis, OTpUMaHa HUIIXOM Oe3nepepBHOro abo mepepuBYacToro Bigdopy mpood mosi-
Tpsl IpU CyMapHOMY 4acy He MeHIe 75 % TpuBasocTi poO0Y0i 3MIHU.

BMICT MIKIUIMBUX PEYOBUH B aTMOC(HEPHOMY IOBITPl HACEJIEHUX IMYHKTIB Ta-
KoX pernamentyethes I'JIK, npu 1ipoMy HOpMYy€ETBCS cepeHbOI000BA I MakcUMa-
JHHO pa3oBa BEIUYUHA.

I'’IK mkiImuBUX peYOBUH Y MOBITP1 HACEIEHUX MICLB - 1€ MAKCUMaJIbHI KOH-
LEHTpaIlil, BITHECEH1 JI0 MeBHOTO nepioay ocepennenHs (30 xB, 24 roaunu, 1 Micsip,
1 pik) 1 HE poOIATH HI PErIaMeHTOBAaHO1 MMOBIPHOCTI iX MPOSBY, HI MPSIMOTO, HI TO-
O1YHO MIKIJJTMBOTO BIUIMBY HA OpPraHi3M JIOJMHH, 30KpeMa BiJdaneH] HACIIIKH IS
TETEPIIIHBOr0 W HACTYITHOTO IMOKOJIIHb, SIKI HE 3HIKYIOTh Ipale3daTHICTh JIFOAUHU
Ta HE TOTIPIIYIOTH 1 CAMOTIOYYTTS.

st atmocdeproro nosiTpst I'JIK Himkue, HiX 17151 poOo4doi 30HM. MakcuMaib-
Ha (pa3oBa) konuentpaiis ['JIK vp — HaliBuma 3 uncna 30-XBUJIMHHUX KOHIIEHTpa-
11, 3apEeECTPOBAHMX B JaHIM TOYIII 3a EBHUI MepIo Yacy.

CepennbosoooBa koHueHntpauist ['/JIK cc — cepeHs KOHIIEHTpallisl, BUSBICHUX
MpOTAroM 100 abo BIIOMPArOThCA Oe3nepepBHO NPOTATOM 24 TOANHH.

I'’IK ; — KoHIIEHTpallis pe4OBUHHU (MI/KT) B OPHOMY IIapi IPYHTY, sIKa HE TO-
BHUHHA HA/IaBaTH MPSMOTO UM HEMPSAMOTO HETaTUBHOTO BITUBY HAa JOTUYHI 3 TPYHTOM
CEpEIOBUIIIE Ta 3I0POB’SI JIFOJIUHMU.

3a cBoeto BenmunHOO ['JIK 3HA4HO BiApI3HSAETHCS Bij MPUHHATUX JOITYCTH-
MHX KOHIICHTpAI[IH JUIsI BOAM 1 TTOBITPSI.
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JIEKHIA 6 TOKCUKOKIHETHUKA

1. BmactuBocTi 610710T1YHUX MeMOpaH.
2. UInsgaxu nmoTparuistHHS MIKJIMBUX PEUOBHH B OPTaHi3Mi.

1. BnracTuBocTi 0iosioriuHux MmeMOpaH

TOKCHUKOKIHETHKA BIJIMOBIJIA€ HA MUTAHHA: KA KIHETUKA TOKCUYHOI PEYOBHHHU
B OpraHi3mi, TOOTO PO3TIISIIAIOTHCS MUIAXH HAJAXOKEHHS MIKIJIMBUX PEYOBHH B Op-
rafi3M, iX TPaHCIOPT 1 po3noail, 6iorpancopmartis Ta BuaiieHHs. i npomecu Bif-
OyBaroTbCA B Yaci 3 pi3HOIO MIBUIKICTIO.

HaaxomkeHHsT 9yXOpIIHUX PEUYOBUH B OpraHi3M, iX poO3MOIiT MK OpraHaMu
Ta TKaHWHaMu, OioTpaHchopmarlisi (MeTaboi3M) 1 BUAUICHHS MPHUITYCKAIOTh IXHE
MIPOHUKHEHHS (TPaHCIOPT) Yepe3 psaj OloyoriyHuX MeMOpaH. MeMOpaHHI cucTeMu
OpraHi3My MarOTh OJHAKOBY OYyJIOBY, ajie BIAPI3HAIOTHCS 32 (DYHKIIIOHAILHUMU BJIac-
TUBOCTAMH. BOHU  CTaHOBIATH PYXJIHUBI  CTPYKTYpH, YTBOpEHI  O1JIKOBO-
dbochomniTHUMI KOMILIEKCAaMH 1 BOJIOIIIOTH OOMEKEHOIO MTPOHUKHICTIO JJIs PI3HUX
cnonyk. Ha cporossi 3a oCHOBy npuiiMaeThCs TioTe3a TPUIIAPOBOi MEMOPAHHU.

N

('S

Pucynox 2 — cxema mMoJieKyssipHOi Oy10BU 610JI0T14HOT MEMOpaHHu:
1 — monexynu O1nka; 2 — rigpodiibHa YaCTUHA MOJIEKYJIH; 3 — BYTJIEIEB1 JIAHIIIOTH;
4 — noaBiiHUM map GochominigHIX MOJEKYIT; 5 — oJirocaxapuiu

JIBa O1JIKOBI LIApH, OJIMH 3 SIKUX 3BEpHEHUH y OIK LUTOIUIa3MH, a 1HIIUK — Ha-
30BHI, YKJIaJal0Th IIap MOABIMHOIO JiMiAy. 30BHI JIMIAHUX IIapiB 13 IJIaBalOUUMH Ha
HUX OlKaMu nepeOyBae y «kapOoripaTHii 11y0i», M0 CKIaIa€ThCs 3 PI3HUX OJIrO-
caxapu/iB, MOJIMEPIB, K1 BKIIOYAIOTh JECSITKU THUIIIB MOHOCAXapuAiB, 30KpemMa Yuc-
71 rmoko3y. OnHa 3 nependavuyBaHuX QYHKIIHN i€ «1ryOu» MoJsirae B TOMY, 1110 BO-
Ha 3/1aTHA BIJPI3HATH KIITHHHU BJIACHOTO OopraHi3Mmy Bija iHmmX. [ToaBiHuiA mirmiTHANA
Iap CTaHOBHUTH CTPYKTYPHHI Kapkac MemOpanu. Monekynu (ocdorimniay opieHTo-
BaHI TaKUM YMHOM, 1110 iX T1ApoQiiabHI TPYyIU CHPSIMOBAaHI B CTOPOHU O11Ka, a T1Apo-
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¢ oOHI MOBepXHI CTUKAIOThCS. TOBIIMHA KOKHOTO 1Iapy 2 — 4 um. [Ipumyckarots, 1o
B KJIITUHHUX MeMOpaHax ICHYIOTh yJbTPaMiKPOCKOIIYHI MOPH, YTBOPEHI TiApodisib-
HOIO PEYOBHHOIO, JIO TOTO X MEMOpaHU 1 MOPU MAIOTh MEBHI eIeKTpudHi 3apsau. Ha
MeMOpaHi Ta BCEpEIWHI HEl MOXYTh PO3TAlIOBYBATHCS CHUCTEMH (DEPMEHTIB, IO
CKJIQJIAI0ThCA 3 OUTKOBUX MOJIEKYJI.

2. lllnsaxy nNpoOHUKHEHHS MIKIJIMBUX PEYOBHH B OPTraHi3M JIIOMHH

TokcuuHi peuoBUHH, 10 3HAXO/IATHCS B HABKOJIHUIIHHOMY CEPEIOBHIILI, MO-
’KYTh IPOHUKATH B OPTaHi3M JIIOJIMHU KIJIbKOMA NUISIXaMU:

— IHTASIIIAHUAM (Yepe3 TUXabHI MIJITXH);

— TepopajbHuM (dYepe3 NUTYHKOBO-KUIIIKOBUHN TPAKT);
— TMEPKyTaHTHUM (Uepe3 HEeYIIKOKEHY IIKIPY);

— 1H €KIIHHUM.

AOcopOuia yepe3 auxanbHi OUSIXH. AOCOpOLisS uyepe3 AMXaiabHl LUIAXU —
OCHOBHUH IIJISX HAIXO/KEHHS IIKIAJMBUX PEYOBHUH B OPTaHi3M JIIOJMHU Ha BHPOO-
HUITBI. [HranmsmiiHi OTPYyEHHS XapaKTePU3YIOThCS HAWUIIBUAIINM HAIXOKCHHIM
OTPYTHU B KpoB. JluxanbH1 NUIAXHU € 171eabHOI0 CUCTEMOIO JIJIs Ta3000MiHY 3 TOBEPX-
Hero 10 100 M2 mpyu rInboKOMy JIUXaHHI i MEpEKEro KammiisapiB. MoKHAa BCTAHOBUTH
IIIJTKOM TI€BHY 3aKOHOMIPHICTb COpOIIli OTPYT 4epe3 JIereH1 i JBOX BEJIMKUX TPYII
XIMIYHUX PEYOBHH.

[lepmra rpyna: Hepearyrodi mapu Ta ra3u. [lo HUX Halie:kaTh apu BCiX BYTJie-
BOJ[HIB apOMATHUYHOTO 1 KUPHOTO PSAIY Ta iX MOXITHUX.

Jpyra rpymna: pearyro4u mapu Ta ra3ud — MIBHJIKO PO3YUHSIOTHCS B PIJIMHI Op-
raHizmy, JIETKO BCTYMAlOTh Y XiMIUHI peakilii a00 3a3HaI0Th 1HIII 3MIHHU.

[TornmuHaHHA B IUTYHKOBO-KHUIIKOBOMY TpakTi (gam — IIKT).

Hanxomxennss Tokcuunux pedoBuH y IIIKT BinOyBaeTbcs pazoMm 3 Dxero Ta
MUTBOM YHACHIIOK BHITAIKOBOTO MOMAJaHHS OTPYT Y POT, @ TAKOXK IIJISTIXOM 3aKOBTY-
BaHHS BIUXHUX HEPOZUYMHHHUX YaCTHHOK.

Ha a6cop6uito y HIKT BruiuBae 6e3imiy hakTopis:

— (i3uKO-XIMIYHI BIIACTUBOCTI PEYOBHH, OCOOIMBO iX PO3YMHHICTD 1 IUCOIIAIIIS;

— kuaekicTh ki B IIKT 1 nepuctanbTuka TpaBHOTO TPAKTY;

— yac nepeOyBanHs k1 B pi3HuX Bigainax [IIKT;

— BIIACTUBOCTI €MiTeNito, Horo noBepxHio, pH, IHTEHCUBHICTH KPOBOOOITY;

— TIAPOTPOII3M, TOOTO 3aTHICTh ESIKUX 3’ €HAHb MEPETBOPIOBATH HEPOZUMHHI
CHOJIYKH Yy OUIbILI pO3YHHHI,

— TMPUCYTHICTh IHIIMX PEYOBHUH, AKI MPHU peakiiii MOXXyTh MaTH CUHEPreTUYHUUN
a00 aHTaroHiCTUYHUHN e(EeKT.

AOcop6is uepes mikipy. Illkipa pazom 31 cU30BOI0 000JOHKOK MPUPOIHUX
OTBOPIB OpraHi3My MOKpHBAa€ MOBEPXHIO Tina. BoHa sBiisie COOOI0 MEPEmIKOAY st
(G13UYHMX, XIMIYHUX 1 O10JIOTIYHUX areHTiB, 30epirae MTICHICTh OPraHi3My i TOMeo-
cTa3, BUKOHYE 1HI1 (pi3ionoriyni ¢pyHkuii. [llkipa ckiiagaeTscs 3 TpbOX IIApIB: emije-
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pMmicy, BIacHe IIKipW (OepMH) 1 WIAMKIPHOI TKaHWHUA  (TiHOJEpMICy).
3 TOYKM 30pYy TOKCUKOJIOT1i HalO1IbIIIe 3HAYSHHS Ma€ eMiiepMic.

KinpkicTh OTpyHHHMX PEYOBHH, SKI MOXYTh IPOHUKHYTH 4yepe3 IIKIpy, Oe3Io-
CepeaHbO 3aJIeXKaTh BiJ IX PO3UMHHOCTI Y BOJII ¥ JiMigaX, BEIMYMHU MOBEPXHI 31TK-
HEHHsI 3 MIKIPOIO 1 IMBUIKOCTI IPOTOKY B HiK. PeuoBHHM 3 MaiiM KOe]ilIEHTOM PO3-
MOJTITY He3/IaTHI BUKIMKATHA OTPYEHHS Yepe3 MIKipy, OCKIIbKY MIBUAKO BUAAISIOTHCS
3 OpraHi3My 4epe3 JiereHi. Bemnke 3Ha4eHHS JJIsl TIOTPAIUIIHHS OTPYT Yepe3 MIKipy
Ma€ KOHCHCTEHIISl Ta JIETKICTh PEYOBUMHU. PiKi OpraHiuHi JIeTKI peYOBUHU IIBUAKO
BUIIAPOBYIOTHCS 3 MTOBEPXHI LIKIPH 1 B OPraHi3M HE MOTPAIUIIIOTh. JIeTki oTpyTH, 110
BXOJISATH /IO CKJIaay Ma3ei, MacT, KJIeiB, MOKYTh BUKIMKATH OTPYEHHS Yepe3 LIKIPY.
MexaHiuH1 yIIKO/DKEHHS IIKIPU, TEPMIYHI Ta XIMIYHI OMIKU CHPUSIOTh MPOHUKHEH-
HIO TOKCUYHUX PEYOBHUH B OPTaHi3M.

JIEKIIA 7 HOPMYBAHHSA HIKIJIVIMBUX PEHOBUH, METOIHN
KOHTPOJIIO TA 3AXUCT BUPOBHUIITBA

1. HopMyBaHHS IIKiAJTUBUX PEUOBHH.
2. MeToii KOHTPOJIIO Ta 3aXMCT BiJl MIKIVIMBUX PEYOBUH HAa BUPOOHUIITBI.

1. HopmyBaHHs WIKiJIUBUX PEYOBUH

3a BennuuHoro ['JIK y moBiTpi poO040i 30HM MIKIAJTUBI PEYOBUHU MOIISIOTHCS
Ha YOTHPH KJIacu HEOE3MEeKHU:

— 1-it — peyoBuHU Haa3BHUaitHO HeOesneuHi, ['JIK menme 0,1 mMr/mM3 (cBUHEIb,
PTYTh, 030H Ta iH.);

— 2-i1 — pedyoBuHH BucokoHebe3neuni, ['JIK 0,1-1,0 mr/m8 (kucnmoTtu cipuana ta
COJISIHA, XJIOP, (PeHo, K1 JyTH Ta iH.);

— 3-#1 — peuoBunu nomipHoHebe3neuHi, ' JIK 1,1-10,0 mr/m3 (BiHinamerar, TOIy-
0JI, KCUJIOJ, CIUPT METUJIOBUM Ta 1H.);

— 4-it — pedoBunu manone6esneuni, I'JIK monan 10,0 mr/m3 (amiak, OeH3UH,
aleToH, Tac Ta iH.).

Jlo MKIAIMBUX PEYOBHH OJHOCIIPSMOBAHOI [I1i HAJNEKaTh MIKIJIMBI pEYOBUHH,
AK1 € OMM3bKUMU 32 XIMIYHOIO OYyJIOBOIO Ta XapaKTepOM BIUIMBY Ha OpPTraHi3M JIIOU-
HU.

[Ipu ogHOYAacCHOMY BMICTI B TIOBITP1 KITBKOX IIKIIJIMBUX PEUOBHH, IO HE Ma-
10Th ofHOCIIpsiMoBaHoOi 1ii, I'JIK 3aiuIaroThCs TaAKUMHA CaMHMH, SIK 1 TIPH 1X 130J160-
BaH1N mii.

2. MeToaM KOHTPOJIIO TAa 3aXUCT BiJl MIKIIJIMBUX PEYOBUH HA BUPOOHUITBI

JIsi KOHTPOJIO KOHIIEHTpalii IIKIJJIMBUX PEYOBUH y TOBITPI BUPOOHUUUX
MPUMILIEHb Ta pOOOYMX 30H BUKOPUCTOBYIOTH TaKi METOJIU:
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— EKCIIpec-MeTO/I, AKUU IPYHTYEThCS Ha SABUII KOJOPUMETPIi (3MiHI KOJIbOPY 1H-
JTUKATOPHOTO MOPOIIKY B Pe3yJIbTaTi Aii BIAMOBIAHOI MIKIAJIMBOI PEUOBHHHM) 1 JO3BO-
JIsl€ MIBUJIKO Ta 3 IOCTATHHOIO TOYHICTIO BU3HAYUTH KOHILIEHTPAIIIO HIKIJTUBOI pedo-
BUHH 0€3I0CEPEIHBO Y poOoUii 30Hi1. /{15 IIbOr0 BUKOPUCTOBYIOTH Ta30aHal3aTOPH
(VI'-2, IT'X-4, CTX-17, ®OH-1 Ta iH.);

— J1abopaTOpHUIN METOI, IO MOJsArae y Bimdopi mpod moBiTps 3 poOOUYO0i 30HU Ta
npoBeeHH! (PI3UKO-XIMIYHOTO aHam3y (XpoMaTorpadiqHoro, (HOoTOKOJIOPUMETpPUY-
HOTO Ta 1H.) y TJabopaTopHuX ymoBax. Lleit MeTo1 103BoIIsI€ 01ep>KaTH TOUHI PE3YIIb-
TaTH, OJHAK BUMArae 3Ha4HOrO 4acy.

— METOJI HEelepepBHOI aBTOMATUYHOI PEECTpaIlii BMICTY B IMOBITP1 IIKIJJIUBUX
XIMIYHUX PEYOBHUH 3 BUKOPHUCTAHHAIM ra30aHali3aTopiB Ta razocurHaiizaTopin (OKI -
3M Ha x70p, «Cupena-2» Ha amiak, «DOTOH» Ha CIPKOBOJIEHb, CTaIllOHAPHI IIUPOKO-
ro criektpa: [IIUT-2, CITA-1, CTX-18).

3anuieHICTh MOBITPS MOKHA BU3HAYUTH BAroBUM, €JIEKTPOIHAYKIIHHUM, (O-
TOMETPUYHHUM Ta IHIIMMU MeToAamu. HallyacTiiie BUKOPUCTOBYIOTh BArOBUI METO/I.
JUIst 1bOTO 3BAXKYIOTH CHELiadbHUN (PUIBTP 10 ¥ MICHsA NPOTATYBAHHS Y€PE3 HHOTO
MIEBHOT0 00’ €My 3alUJIEHOTO MOBITPSI, a MOTIM BUPAXOBYIOTh Bary Nujy B MuJlirpamax
Ha KyOIYHHUI METp MOBITPSI.

[lepioAUYHICTh KOHTPOJIIO CTAHY MOBITPSIHOTO CEPEIOBUIIA BU3HAYAETHCS Kila-
COM HeOEe3MeKH MIKIUIMBUX PEYOBHH, iX KUIBKICTIO, CTYIIEHEM HEOE3NEeKH ypaKeHHS
npaiforouux Toio. KoHTposs (BUMIpIOBaHHS ) MOXKeE Bi1OyBaTUCh HETIEPEPBHO, MEPi-
OJIMYHO TIPOTATOM 3MIiHH, HIOJIEHHO, IIOMICSYHO 1 T. 1H. HenmepepBHuii KOHTpOIIb 13
cur"amizaiiero (nepesunieHns ['JIK) moBunen OyTu 3a0e3nedeHui, KO B MOBITPS
BUPOOHUUUX TPHUMIIICHh MOXKYTh MOTPANUTH IIKIAJIUBI PEYOBUHU 3 TOCTPOCIIPSMO-
BaHUM MEXaHI3MOM Mii.

3axucT B1J WIKIJJIMBOI /il peYOBUH Ha BUPOOHUIITBI.

Jlo 3aranpHUX 3aXOfIB Ta 3aco0IB MONEPEIKEHHS 3a0pyIHEHHS MOBITPSHOTO
CepeoBUILA HA BUPOOHHUIITBI Ta 3aXUCTY MPALIOIOUNX HAJIEKATH:

— BWIYYEHHS WIKJIMBUX PEYOBHH y TEXHOJOTIYHUX Mpollecax, 3aMiHa MIKIJI1-
BUX PEYOBMH MEHII LIKIJAJUMBUMHM Tollo. Hampukinaza, cBUHLEB]I OLIHIa 3aMIHEH] Ha
IIMHKOB1; METUJIOBUHN CIUPT — IHIIMMU CHHPTAMU; OPTaHIYHI POZUMHHHUKHU JJISI 3HE-
KUPIOBAHHS — MUWHUMHU PO3YMHAMU Ha OCHOBI BOJIH;

— YJIOCKOHAJICHHS! TEXHOJIOTIYHMX MPOILECIB Ta yCTaTKyBaHHS (3aCTOCOBYBaHHS
3aMKHYTHX TE€XHOJIOTIUYHUX IMKJIIB, HEMEPEPBHUX TEXHOJOTIYHUX MPOIECIB, MOKPHUX
croco01B epepoOKu muaoMaTepiaiiB TOIIO);

— aBTOMAaTru3allisl Ta AMCTAHIIiHE KEpyBaHHS TEXHOJOTIYHMMHU MpOLECaMH, 3a
SAKUX MOKJIUBUH Oe3mocepeiHiid KOHTAKT MPAIIOI0UNX 3 IIKIIJTUBUMHU PEYOBHHAMU;

— TepMeTH3alis BUPOOHUYOTO YCTaTKyBaHHS, pOOOTa TEXHOJOTIYHOIO YCTaTKY-
BaHHSI M PO3PIKEHHSM, JIOKaTi3allis MKIIJIMBUX BUIIJICHb 32 PaXyHOK MiCIIEBOi
BEHTWIALIIT, acTipaIliiHuX yKPUTh;

— HOpMaJibHe (DYHKIIIOHYBaHHSI CUCTEM OIAJIECHHS, 3araJlbHOOOMIHHOI BEHTHJISI-
1111, KOHAUIIOHYBAHHSI TIOBITPS, OUMIIICHHS BUKUIB Y aTMOchepy;
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— TMIOTEpe/IHI Ta MePIOANYHI MEIUYHI OIS POOITHUKIB, K1 MPALIOIOTH Y IIIKI]I-
JUBHUX yMOBax, MpoQuIaKTUYHE Xap4yyBaHHS, JOTPUMAHHS MPaBUI OCOOMCTOI Tirie-
HU,

— KOHTPOJIb 32 BMICTOM IIKIAJTUBUX PEUOBUH Yy MOBITPi poOOUOT 30HU;

— BHUKOPHUCTaHHA 3aC00IB 1HIWBIAYaIbHOTO 3aXUCTY.

JEKIIIA 8 MPO®ECIAHI OTPYEHHS JEAKUMU OTPYTAMM TA IX
ITPOPITAKTUKA HA BUPOBHUIITBI

1. OTpyTy HEOPraHIYHOTO MOXOKEHHS Ta 3aX0AH MPOPITAKTUKH.
2. OTpyTH OPraHivHOTO MOXO/KEHHSI, KAaHIIEPOTE€HH1 PEYOBUHU Ta 3aX0]IU
MPOQITaAKTUKH.

1. OTpyTH HEOPraHIYHOTO MOXOMKEHHS Ta 3aX0AH NPOPiTaKTUKH

CBHHEIb — BAXXKUI MeTal, IaBuThesa npu temneparypi 327 °C, a npu Temne-
patypi 400 °C nmounHae BUAUIATH B 3HAYHIN KUIBKOCTI apu. CBUHEIb 1 Oro CIoury-
KM MOXYTbh 3a0pyJHIOBaTH MOBITPsSI MPU BUPOOHMITBI aKyMYJIATOPIB, CBHHIIEBUX
¢bap06, y nonirpagpiyHoOMy BUPOOHHIITBI.

OCHOBHMII IIUISIX HAJXOJP)KEHHSI CBUHIIIO B OpPraHi3M — OpraHu JUXaHHs. 3 Jie-
TCeHEBUX aJIbBEOJI, MUHYBIIN TIEYIHKOBUN Oap’ep, BIH MOTPAIUIS€ B 3arajlbHUN MOTIK
KpOBIi. AJie HE BUKJIFOYEHA MOKJIMBICTD MOMAJJaHHs CBUHIIIO B OPTaHi3M Yepe3 Xapyo-
BUI KaHal (3a0pyaHeHHs pykK). CBUHEIh BUAUIETHCS Yepe3 KUIIKH, CIMHHI 3aJ103H,
MEYIHKY i HUPKH.

Y BUPOOHMUMX YMOBAX 3yCTPI4aIOTHCS TIIBKU XPOHIYHI OTPYEHHS CBUHIIEM.

[Ipu cBUHIIEBOMY OTPYEHHI 3 CEUEI0 1 KaJOM BUAUISETHCS MiABUIICHA KiJb-
KICTh TeMaTonop(ipuHy — MPOAYKTY PO3IICTUIFOBAHHS MITMEHTIB KPOBI.

[Ipodinaktuka cBuHLEBUX OTpyeHb. Ha VYkpaini 3a00pOHEHO 3aCTOCYBAaHHS
CBUHLIEBUX OLIMI1 y BUTIIAAl (papO, CBUHUEBUX MIAKIAA0K Y BUPOOHMIITBI HAIWIIKIB,
rj1a3ypi, 010 MICTUTh CBHHIIEBI CIIONYKH, Y Gappopo-pasHCOBIN 1 CKISHIA MPOMUC-
JIOBOCTI. Y JPYyKapHAX 3aMiCTh CBUHIIEBOTO YIPOBAKYETHCS IJIACTMACOBUN IIPUPT.
TaMm, e OBHICTIO BUJAQIUTH CBUHEIh 3 BUPOOHHUIITBA HEMOXJIMBO, HEOOX1THO MPO-
BOJIUTU 3aXOJM IOJ0 MeXaHi3allli BUPOOHMYMX MPOIIECIB, BIAIITOBYBATH MICIIEBY
BUTSDKHY BEHTWJIAIIIO B MICHSIX BHJIUICHHS CBHHIIIO, TPOBOJUTH pPETEIbHE MPUOU-
paHHs MpUMilIeHHs miococamu. OcoOIMBOI yBaru BUMarae CaHiTapHHU CTaH BHPO-
OHMYMX 1 MTOOYTOBUX MpUMIIeHb. POO0UI 3a0€3MeuyoThCs CIEOASITOM, SIKUH T00-
My BITHOCUTHU HE MOBUHHI. Crienoasr moTpiOHO cucTeMaTHYHO 3HenwitoBatu. [lics
pobGoTu po6odi 060B’SI3KOBO MpUMarOTh Ayl [loTpiOHui morsa 3a pykamu, ocoo-
JUBO TIEpe]T iKer0, a TAKOXK 3a TTOPOKHUHOKO POTa.

Ha BupoOHUIITBaX, B SIKMX 3aCTOCOBYETHCSI CBUHEIb, TIpallsl *KIHOK 1 MiJJTITKIB
3a00pOHEHa.

['paHUYHO JOMYCTHMMA KOHIIEHTpaLlisl [/ CBUHIIO AopiBHIoE 0,01 mr/ve,
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PTyTh — pigkuii Onuckyuuiit MeTan, KIistauil npu temmnepatypi 357,2 °C. Vike
npu KIMHATHIN TeMIiepaTypi BOHa BUIAPOBYETHCS, 10 TOTO K YUM BHUIIE TEMIIEpaTy-
pa MOBITPsI, TUM IHTCHCUBHIIIIEC BIIOYBAETHCS BUIIAPOBYBAHHS 1 TUM O1jIbIIa HeOe3Ie-
Ka OTPYEHHSI.

PTyTh 3acTOCOBYETHCSI Y BUPOOHHUIITBI TEPMOMETPIB, OApOMETPIB, PTYTHUX BHU-
OPSIMIISIYIB, TPUMYUOT PTYTI. 3 PTYTTIO poOOYl MOXKYTh CTUKATHCS MpH ii 31100MUl,
BUTSITaHHI 3 Py 30J10Ta, 3aCTOCYBaHHI PTYTHUX HACOCIB, Y BUPOOHMIITBI JIaMIl PO3-
’KapIOBaHHsI, B XIMI4HIH 1 (papManieBTUUHINA TPOMHUCIOBOCTI TOLIO.

Y BUpPOOHMYMX YMOBax PTYTh MOTPAIUIAE B OPTaHi3M IMEPEBAXHO Yy BHTJIISIL
nmapu 4yepe3 OpraHd AMXaHHS, JO TOTO K YacTHHA il 3aTPUMYETbCS B OpraHi3mi i
YTBOPIOE JIENO B KICTKOBOMY MO3KY, MEYiHIIl, HUpKax. BUAlIs€TbCa pTyTh 3 Oprasis-
My depe3 KUIIKU 1 HUPKH, 9aCTKOBO CIMHHUMU, TIOTOBUMH Ta MOJIOYHUMH 32JI03aMH.

[IpodeciitHi OTpy€eHHS PTYTTIO 3a3BUYall XpOHIYHI.

VY BaXKHUX BUNAAKAX OTPYEHHS PTYTTIO CIIOCTEPITralOThCS 3MIHU 3 OOKY MCHXI-
KH: XBOpUH JIpaTIBIUBUMN, 3aNaIbHUM, BIH TO 30yPKEHHM, TO MOJIOXIUBUMN, TO XBOPO-
0J11MBO copoMiuBUi (pTyTHUH epeTr3M). OnucaHi pTyTHI eHiledaionarii.

PtyTh ipu BUCOKOMY 1i BMICTI y BAMXYBaHOMY TOBITPI MOXKE HaJlaTd 110 Ha
cTaTeBy cdepy KIHOK Ta Ha ii reHepaTUBHY QYyHKII0. [lopylyeThCcsi MEHCTpYaIbHUN
IIMKJI, BariTHICTh HEPIJIKO YPUBAETHCS MHUMOBUILHUM a0OPTOM, HAroJOIIyEThCS Be-
JIMKa CMEPTHICTb cepeJl IITeH, 10 HAPOIUITHCS.

PanukanbHuM criocoOoM Npo(UIAKTHKU OTPYEHD € 3aMiHa PTYTI HEOTPYHHUMU
a00 MEHIII OTPYWHUMH peYOBHMHAMU. SIKIIO 116 HEMOKIIMBO, HEOOX1/THO MPUIHSATH 3a-
XO/IM, HAIIPABJICH] HA MONEPEIKEHHS HaIXOKEHHS OTPYTH Y pOOOYE NPUMIILIEHHS.

Bci poGoTu 3 pTyTTIO HEOOXIJHO BHUKOHYBATH B CIELIaJIBHO OO0JagHAHOMY
OKpPEMOMY MPUMIILIEHHI, CTIHU 1 CTeJl SIKOr0o MOBUHHI (papOyBaTHCA MACISIHOIO abo
HITpoeMasieBoO (ap0Oor0. PoO0TH, MOB’s13aH1 3 HASBHICTIO BIJIKPUTOI PTYTI, 3 11 MIIT-
piBaHHSIM, TIOBUHHI MTPOBOJUTUCA Y BUTSHKHUX madpax. CTonu 1 BUTSKHI madu 1o-
BUHHI OyTH MOKPUTI JIIHOJIEYMOM 1 MaTH CTIK 1 KUIIEH] JJig CcTikaHHS pTyTi. Temme-
paTypa MOBITpS B NMPUMIIICHHI HE MOBUHHA mepeBuiyBatu 18 °C. Amaparypa s
PTYTi MOBUHHA OyTH 3akputoro. [IpumileHHs, e mMpoBOAUTHCS podOTa 3 PTYTTIO,
MMOBUHHE OyTH 00JIaJIHaAHE MPUILIUBHO-BUTSHKHOIO BEHTHIIAIIEI0. Y HHUX MPHUMIIICH-
HSX TMOTPIOHO BCTAHOBUTH MOCTIHHHUM KOHTPOJb 3a 3MICTOM B MOBITPI Mapu PTYTI.
['paHMYHO JOMyCTUMA KOHLEHTpALis napu pryTi gopisaioe 0,01 mr/m3,

Yannuit raz — raz 6e3 3amnaxy 1 Kojapopy. BiH € HallOUIbIIl TOMMUPEHOK MPOMU-
CJIOBOIO OTPYTOIO. 3yCTPIHa€ThCs CKPi3b, /1€ € MPOIECH HEMOBHOTO 3TOPAHHS BYTJIE-
0. Bxonute 10 cknaay gomennoro (o 30 %), kokcoBoro (6 %), BogueBoro (40 %),
razorenepatopHoro (30 %) 1 iHIKX ras3is.

Cnabo BHpa)keHa TOKCUYHA Jlisl BUSBISETHCS IPU KOHIIEHTPALlli YaJJHOTO a3y B
NOBITPi y KimbkocTi 60 Mr/m®, Baxkke OTPyCHHS HACTYIIA€ NPH KOHIeHTpamii 1000—
2000 mr/nme,

[TpodinmakTuyHi 3aX0AM MOSITAIOTh Y MEXaHi3allli 1 repMeTH3ailii BUpOOHHUNX
npoiieciB. Pazom 3 peTenpHOI0 TepMETH3aIl€0 BCIX CUCTEM Ta30IMpOBO/IIB 1 amapary-
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pu HEOOX1THO BCTAHOBUTH B Ta30HEOE3MEYHUX MICIIX KOHTPOJb 32 3MICTOM Ta3y y
MOBITPI.

2. OTpyTH OPraHivYHOr0 NOXOJKE€HHS, KAHIIEPOTeHHi PeYOBMHM Ta 3aX01U
npoduIakTuKu

benson — piguHa 3 apomatuyHuM 3anaxoM. Touka kuninusa 79,6° C. Bunapo-
BYETBCS IMPU KIMHATHIN Temriepatypi. [1lapu 6en3omny B 3 pa3u Bakue 3a MOBITPS.
beH301 3acTOCOBYETHCSI B MPOMUCIOBOCTI SIK PO3UMHHUK JKUPIB, JaKkiB, hapo, kayuy-
Ky. BUKOpUCTOBYETBCS [IJ1s1 OTpUMaHHS HITPOOEH30y,. aHUTIHY, €KCTparyBaHHs >Ku-
py Toio 3ycTpiyaeThesl y Mpolieci OTpUMaHHS MOTo 3 KaM SIHOTO BYTuUUIs i HadTH, a
TaKOX y XIMIuHI{ 1 papMalieBTUYHIN MPOMHCIOBOCTI.

beH3071 npoHMKae B opraHi3M y BUTJISAI apy Yepe3 OpraHu AUXaHHS Ta K po-
3UMHHHUK JKUPIB MOXE NMPOHUKATU Yepe3 WKipy. BuaiiseTscs 3 opradizmy uepes Jje-
T'€Hi, YaCTKOBO Yepe3 HUPKHU.

[Ipu rocTpoMy OTpY€HHI, 110 Y BUPOOHUYMX YMOBAX TPAIUISIETCS 3piJiKa, CIO-
CTEpPIraloThCs 3aIIaMOPOYCHHS, TOJIOBHUM O1Tb, 30yPKEHHSI, 1110 3MIHSJIOCS COHJIUBIC-
TIO. Y B@XKHX BHUIIQJKaX CIIOCTEPIralOThCs M S30BE CIMAHHS 1 BTpaTa CBIJOMOCTI.
[Tynbc yacTuii 1 cnabkui, aprepialbHUN THCK 3HUKEHU.

[Ipu xpoHiYHOMY OTpy€HH1 O€H30J Bpa)ka€ HEPBOBI KIIITHHHU, Oarari Jinoija-
MH, a TaKOX KPOBOTBOPHI OpraHU TO KPOBOHOCHI CYJAWHHU. YHACIIJOK MOPYIICHHS
MIPOHUKHOCTI CTIHKU CYyJIMH PO3BUBAETHCS KPOBOTEUA 3 SCEH.

[Ipodinaktuka. 3aMmiHa OEH30Jy MEHII TOKCUYHUMHU PO3YMHHUKAMH, HAIpPHU-
KJIaJl TOJYOJIOM, €THJIOBHM criupToM. ['epMeTn3anis BUpOOHHUYUX MPOIIECIB, MICLEBA
Ta 3arajbHa BEeHTUJIALI.

['paHM9HO TOMyCTHMA KOHIEHTpALis OEH301Iy 5 Mr/m>,

KanneporeHHMMHU Ha3UBaOTh XIMIYH1 PEUOBUHH, SIK1, BIUTMBAIOYM HA OPraHI3M,
MPUBOJSTH 10 BUHUKHEHHS 37I0SIKICHUX HOBOYTBOPEHb.

[IpodeciitHuMu KaHIIEPOTEHHUMH PEYOBUHAMM €

1) npoaAyKTH JUCTUIIALIT 1 pakilioOHyBaHHs KaM’STHOTO BYT'ULIS, 30KpeMa JIb0-
rOTh, MiK, KPEO30T, aHTPALIEHOBE MacJiO TOUIO;

2) NPOAYKTH AMCTUIIALIT 1 (PpaKIliOHYBaHHS CIIAHIIIB, IEPEBHOIO BYTiJUIA, Ha-
TH, TbOTOTh, ac(haabT, HEOUUIIICHUH BICK;

3) apoMaTH4HI aMiHH, HITPO - i a30T03’€THAHHS;

4) nesiki IpOAYKTH 00pOOKH XPOMOBOIO 1 HIKEJIEBOIO PYIOI0;

5) HeopraHiyHi 3’€THAHHS MUII AKY;

6) azobecT;

7) 130MPOITUIIOBE MACIIO.

OcCTaHHIMH pOKaMU BCTAHOBJIEHA EKCHEPUMEHTAIbHO OJacTOMOreHHa Mdist
3’€JIHaHb OepUITis.

brnactomorenHa fisi KaHIIEPOTEHHUX PEYOBUH MOKE BiJIOYyBATHUCS TIPH HEPETY-
JSIPHOMY KOHTAaKT1 3 HUMU 1 4epe3 TPUBAIUHN Yac MiCIsg MPUMTUHEHHS KOHTAKTY.

3axBOPIOBAHICTh MPOQPECIHHUM PAKOM OCTAaHHIM YacOM POCTE Yy 3B’S3KY 3
BIPOBA/HKEHHSAM Y MPOMUCIIOBICTh 1 CUIBChKE TOCTOJAPCTBO BEIMKOI KITBKOCTI HO-
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BuUX KaHieporeHHux pedoBuH. Y CIIIA B 1952 p. 3apeectpoBano 500 Bumaakis mpo-
deciitnoro paky Ha 100 000 pobounx potu 98 Bumaakis y 1928 p.

Pak mikipu 3ycTpidaeThCs y JIiKapiB, TEXHIKIB PEHTIC€HIBCHKUX KaO1HETiB. Bpa-
KAIOTHCSl TOJIOBHUM YHHOM DPYKH. PO3BHUTKY paku mepeayroTh MepelpakoBi CTaHH,
XPOHIYHI IEPMATHUTH, MAIiJIOMH.

[TpodinakTuka. s monepemkeHHs MpodeciiiHoro paKy HEOOX1THO BUIATUTH
3 BUpOOHUIITBA PEUOBHHHM, 1[0 MAIOTh BHCOKY KaHIIEPOTCHHICTh. BaxkinuBoro mpodi-
JAKTUYHOIO MIPOIO € PO3po0Ka Ta BIPOBAHKEHHS TEXHOJOTIYHHUX MPOILECIB, SKi CY-
MIPOBOJIKYIOTHCSI HE3HAYHUM BHIUICHHSM KaHIIEPOTCHHUX PEUOBHUH.
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