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Bepradcurun

BCTYI

Axrinna AFABHICTE AIOACHKOLO cotivMy Ha 3eMAl CHPHIHHIOE pisrrobivmi
MK B LIPHPOAHOMY Al skinal. [Tposacaos l‘u'li':r".]H'li'I o BHDYRIVAL BIA
roaaTiy. SX CT., CVUIPOBOAHY CTECH Jal OpYAHICHHAMI, AKITX Pl Irie 1e DyAQY
.,-Iﬁ-,.pl.-i M a3 KIABKICITMIT, 1 34 WKICHFMIT O3HARAMI. Y FIAINTY Af oy AD CTA
pITX HPODAEM 3POCTAIHA 11 VIVKITOCTEH TIPOMHCAOBOCTL H TPAICHIOPTY AOA#-
CHCH HORL. S HRIAICH SiMiv L e pnp:mn 4 BHEAIOHIIO ITTYHHL — PYKOTHI Pl
CHIOAVEIL, CACMEIrTH H p:l.um:;- VIO, A AKX H) Bicyrirain cICreni, i canMi
VOARHA HUIKHM YHHOM, AALITYBATHCA HE MOMYTh. VIIPOAORK  OCTRAHHIX
PROX-YOTHPBOX ACCHTH AiTh DVAH CHITTE30BATH MIABHONHE HOBIX KIMIMHHE
CITOAVE, @ IIOPIMHO HPOMHC ADBICTE BHPOOARE AC KlABKL ACCHTHIR THCAY BHAIR
HOBHX PEHOBIIT — KCCH! olorikis. Brameaa TOCTpi 1HOT pefia BUBYCHIIA =
HOBOAKCIIA Y AOBKIAAL HEODXIAIICTE H OLAIKHE 1% 3 TOMKA 30pY HEDEIHCKIT AM
AR BER O ;f.:ri_s.‘\li.-., TECITY AHETIIT 1 Hlmrlfjlu;':u‘., Lo AICIIIY CKOCHCTEM.

FroAOHYHE TOKCHKOAOLA — HOBA FANY35 HAYKH 1pY AOBELAAR ATOAMTH,
(e HEHHEAL B CIIOXY r_'f..'._';|i ABHOTO VEBIAGOMACHIIH HEC yOXIAIGCT ttsf'l]'l.".l}l!-:-..'lll.‘i

b TIOAQ BIIATBIE PROTOKCHHIB | KeenoDIoTKIp Hi

IITRHX |'|"'-.|'I"I|.I"
"Il'l{'l IEPY, ROAHBARITA | a\m 1 Cramy LLI‘?L"HH]T]IL'[ B ITACMEHX i BOAIIIX  CHO
CHCTCMAX .I .u.\.ll! TOKCHHITIN 1 I.'?"""\ '\|||'- "\.l"l"-l..llldh ";_'I"-. Wb ||l."|'_'] TAKOH CIIC-

cOPI VITHKHCHIS HeraTHBmmx edheis GYROPIKHITS AAN DiOTH i AIDAMHI TA

\DAMYBAITHX THOAQ CB yel HOBCAITKH PEHOBHIL

HELIETH
HELICPC
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FxoacHuma 1oRCTKOAOHT — maykd, Ak F--;:;;n|L‘1-11L-_~.|511-1 O AL 3
CROAOIIEIO | TOKCHKOAOTICIO, HAACKHTE AO HPHPOAHIYHX TAAYIEHR, 1PyIrTy
ETHCA I11a BHEK (ORHCT ATTI CYMACHHY MCAHKO-DIOAOTIMITHY JITAH b, TEXHOACGTTHIHY
\HCIDHIIALH, InTnmx cchep, ROPHCHHY AAH TPOMIALKTHEN T2 IpOTHAL T KIAA-

MY BILAJIBY TOKCHYHHX |n HOBHH Hid ATOAHIY IT CROCHCTOMEL

[ I ponosoBamGt wociOHsK MicTHT, TpHE wacTaEg. [l "PITA MACTHHA OXOI-
MOC TCOPETHHIN OCHOBH CKOTOKCHROAOL, APYTR HOAAE BIAOMOCTI Hpo. Hlo-
TCHHT TOKCHEH Ta 1% POAD B CHOUHCTCMAX, TRETH OIMMCVE OCHOBHT HANIIONT-

PEHIIN T2 HAHHCDeae i TOKCHYI TeXHOICHH] FOUFTH,

MeTomw BHBYeHHE ANCHHUAINT £ HADYTTH CIVAGHTAMI 3ITAID 1 BMilTh. f1
HeODxIAHI ir?f‘\h‘llllfl AAR OprHIZAT HayKoBO-001 IPYHIORANHE 3aX0AI8 TI0AD
PO ARKTHEH FAOPYAICHE  TOKCHYHIIM PCHOBHHAME  TABKOAHIITHEOC
CCPCAORHII, '||:un|u-uu IDTX IITORKCHEATIT, AAH 341106 SHARHA (1 PVEITH ATOALIH |
|'i'I|'.I||| AAMH ITAAAHHA Frl'.||-|‘|.]'-‘n|"|”"'| ACTTONOIH Y DBHIIAAKAS BLIAFIBY Ha HHUX
HEBHIX CHOAOMMITO HeDeITeTHny TORCHYITIX TR TR

SAUAAIIME  CKOTOKCHKOAONT € 3CYBAINIT CROAOHY I AAACTHBOCTCH
ORCHEAHTIB, ADCALAMCITHA Jll:-l-."i'l[‘l.!‘-.'i"* rocipol i xp uniuu- 1 All, pospobacim
m_| ITIC Ll‘llullsn ZANCALR 3ALIO0IL AITHA JILL..l‘I,I A ["-c-..||r|..,1 VpascHITN
DIOTHY Y KOMIOHCHTIE B CHOCHCTCMAX, Il-r!pcllwurlrh ITPOIHO: HE 1 LAHBY CHO-
NORCIHRANTA, ;‘."L"J

JANYHOK CHTYALUHHHX HACAIAKIN 30CTOCYBANIA 3AX0AIS edhek-
HEHOT IPOTHAIT 3A0PYAHCHIG HABKOAIITIHBOIO CoL PCAOBHIR, camamii i Tex-

SR80 Iir[’l-;. hIJI! iB ]'ll‘if H.'ill""'Ll'kI[i}'i.H ";I'I-. :I-H. NATE AOLIOMOUH, ||Iil].l.'!.'.‘k' A CHITTH
AAAOTTYHITX YITKOARCHE B MATBYTHHOMY.

Jaceoiarm HI'I.'-I.'J'I 3 CROTOKCHEOAOL, SKA OXONMATOE TR OIOTCHY,

.|1|'|I-‘\-’;[L VOB, CIARC f:l-.llll?ltl]ll'ul.l""l'. bBRHX, Xi '|"”'f'llh]'\ | .1.l.)r MOBHX OTIWT, CROTO

KC -Ih'?I-.IHL IHTKE lr CROTOKCHKOAMHE H.IJI-.r' RCCH uu.tuuhjjl CIYACHTH l’I||1.I.f.'l.[.||-'_II[.

I..fll!'.xl.'l.r.l HABHYKEH AAH BH: VTAYCHITN n'.'l-.'iTIT1l{L":II."]Ir|'H HOT0 |r|\r|~lf|‘._ 1118,

Ix-JFIt-|1L'IJI:ri MOKCHKOAO T YImOl CRyvanii Ha ob'crrax HTPOMBCAQROO [ CIARCBEO-
."lk'!l‘i‘.‘;il]'.li'fu-.l."lll I-:r|.‘H=tIIIrJI1ul.s, H].‘l“dl...-‘u.(.'l:“:'! {_'J{fIHIE-."CHM5"‘\.!"'!'|'I:'IIII.'-r u-'l’I:'!HI
PHITY OD'CRTIE | ‘repiriopiit, saificHenns HPOMIAAKTHLIHY 3aXOAIN 13 1HeAo-
VIICHHA HCTATHBIOU Al cRoOTORCHKATTR T4 ROHTPOAIO 33 BHEODHCTLIHAM
FORCHMITIX PCEORITH.

3 OCBOCHHAM KyPCY CKOTORCHKOAOHT CIYACHT TIOBHHCH SITATI: OCHOBH]
HOIHTT AHCIUTIAINMG AMKCPCAR BHIHKHCIHA | HAAXOAMCLITI Giorenmmy 12
AHTPOIOTEHIINN TORCHEATIE ¥ IABKOATIIIC CEpeADBHIIE, 1X Kaaciehikarin;
HOMATTA CROTORCHKOKITCTHRA; MEXAIIMIT CKOTOKCIH® HHOIO YPaWCHHA, Iiie-
IO BIA auAikamil BITATIRY BIAXOAIB Bt t)ul:lfl]]'-rlal I ||-||:aI TOBOT ATHARI -l;'li;
podheciiin ocobansoct POSBITRY CKOTOKCHYUIN OPOUecis BHPODIHIT-
'HI; CKOTOKCHKOAOISHI TN 30 14 \IUHYAIINK CITTYA L RpIrrepil mokia-
WIBOCTI CHOTOKCHYHOIO BII AFEY, 3acObH OpORIAAKRIIEN T 3HCTROAREITIHR
TOKCHYHIN peToBin

Ha ocrosi simaeiim MATCPIAAY T4 DHKOHAHIA MDOPI T PHHY | UPAKTirg

HUX oD CIVACHT DVAC BMITH: camMociiim BHIHAYAIH AMCPCAR Hasxo-

WY

i Lo
s L
B

LA




SOHCHTIH CROT Ii'-.l.':'..'-;'.'.'.'l'lijl- V MABKOAHIITHE L'L'E-"L' AOEFTIIG, % HFOXOAMRCHI A, 1LIO8C
.‘;i:ll-". i1 :'.1_:-i'J'I|:"|f|T!?{ '-'-'h';' ITITHMHEY KOMIIOHCITIAX CROCHCTEAME, 3ACTOCYBATH
METOAM PO3PAXYHEY T4 3 \TCHECTH QUULHRY CROTORCHHII0T AL 12 ICHOBRI HOPMY-

AIH B EROTOKCHKOADI; SAIHCHITH - BIADIp NpOh HOBITPA, BOAH, IPYHTY, DiO-

THYHHEX Ol "CHTIB VAR  XIMIKO-TOKCHEKI l.'-.f"f'i'-]:'i' 0 CAHdA ‘u'i:i'!u y  SACTOCOBYDERATH
cyuacui hizsKo-RimMiumi i BIOAOTTMHI MCTOAH BHIHAYCHIN TORCHKANTIE B a0
OTHHMHIR 1 DIOTHYREHEE KOMIIOHEOTAX CKOCHCTOM; BH3NAMHTH CROHI MIMTEHTH,
COLUAABIIIL, MCAHMKO-DIOAOTTHHMAN 30HTOK BIAKBY CKOTOKCHKAITIE Ha HADKO-
\MITTHE CEPEAOBHIIG; ITAAHYBATH i PCAMIYBATH JAXOAH IHOAD rpothlAaKTHER
CROTOKCHHHHY OTPYCHE HE AAA LCBHHX DIOACHYHHY 00 CKTiE, TaK 1 AAS malc-
HHX CHKOCHCITCM.

CICHOCIHTII CK I'HJI'-'L':II{1?‘\'.'Ili‘i[]}!N dHAM :”F]|"['|i|\1 RERALIM CROADIIE 12
I!-.Iix":li.'llii ITTEEDE 1AAVICH HaVKI ¥ MABDVIHBOMY AOSBOAITS HOADARIH TRYA-
MO CTAHOBASHHA CYTacHol CHOTORCHKOAOITT, ik CAaMOCTIIIA  FAYIb HAVKH |
HABYAABHA AMCIMIIAIINA, BOHA AO TCIEP HEMAC CTPOIOL TEOPCTHHHOL OCIIOBH,
AKa D 0D CAIYBALAR FAKOIETIYBAHHH HOAROBITH i CHCITCPHMCITRARHIIT MATC
-I-,i,:_ v, 1 giTko floro nosciropasa. HeoAmoamaumicrs NOUATROBEY ALITHY, 1110
OTPIMANI 8 PISHIX NPHPOAHITK yMOBax 1 HpH ]1i':1|:|.\ AIAIX, BIACYTHICTE 38'A3K)

MIGH 113 ".'li'Hli‘-':][ ".'.'[{:-".'I|."|"L"-'E'-'L‘I|"III-I‘~IIE i lI".--.'lel"l]JI.‘\I-L'I]H-"‘nl._ l"i.'l._i.["lililz'lif“ I I'L"ilp"'l'ul-
QI HOACHENT BIA KOIIKPCTHOrD BHPUIICHHA IIPAKTIMANX JABAAND — Yo e
O3HAKH HOBIMZHH HAVKOBOIO HANPAMY CKOTOKCHKOAOIL, Il IEpIIHX Kpokib.
I'|_'.|_l,:'|_i'|'|i.| I'.lE‘.'v:II_-."\.-i Al CTANNOBACHHA CKI 'I'I":’IE{I'.'T”-C;'I-."."JI'EI- IJI.'_‘E':'\_‘_‘\ilL"l'Iﬂ'“ |':i."| HC Iflli_l:l-
TAT0  4CTAPIH 1 HAYEH  CROAC] I 79 3axXHCTY HABKOAHIITHHOTO Cf PeACBIHILEA,
INpote, AKICTR ADBKIAAH HA IAQIET T2 CIAH JAOPOB'S AIOACH ¥ HAINY AODY
rdid, 0 ioro subaopy, Sk POIBHBATH 11 BAAKANEL 1 YBTHT FFAHTS, HE MAE,
\BTOpH KIINIH IOHPO BANYEL YCIM, XTO CHPHHB HAIHCAHHIO H BHAAHHIO
miel mpatt. OcobDAHEA HOASKA PCLCHICHTAM — TP ipecopas 3. A, Bopobino,
M. C. Maawosanomy, C. O, Bosgy 3a 3MICTOBHI 3AYBAKEHITA, HKI COPHAAR CY1TC
10 AKOCTL TOCIOHEKA, a Takos, AoucHtay 1O, A, Kopimo

MY TIOATIIITIICE

(). A, 3smory 3a (paxony AOHOMOIY B IHATOTOBLH KIHITTL.
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BUHUKHEHHSA | PO3BUTOK
TOKCUKOJOTTIi :
TA EKOTOKCUKONOTII
s == )

1.1. TokcuKoJIOTis AK HAYKA, 1i peMeT i 3aB/anusi

Hayka i HapYaibHa JHCHMITIHA TOKCHKONOrIA MA€ BCIMKY icTopiio i
rAnGoK FHOCEOIOrTHHI KOPEHI.

Y pi3HHX HAYKOBHX 1 HABYAILHHX JRKCpEaax MOAHA THAHTH HHIKY
po3’ACHEHb TOKCHKOJIOIT, 32 CHPOLICHHM TPAKTYBAHHAM, TOKCHKOJIONH
[1e HAYER TIPO OTPYTH. 32 3MICTOM 114 ramy3s (pyHARMEHTATLHHX 3HAHE cthop-
MyBAIACA Y MEIHKO-0I070riunil i XiMiko-BI0N0riHHIi cthepax. Tomy, 3a
apanadenan CEHIHEIONEIHYHOIO CIOBHIKA MeyuHuX Tepminis™ (1982),
mokcuronozis (8in rp. TOEKOC — 0TPYTA 1 AOYOS — BUCHHH) — 1€ ... [AIY3b
MEHIHHH, 110 BHBYae (izuumi, XiMi4HI BIACTHBOCTI OTPYT (INKILIHBHX i
OTPYIHHAX PEHOBHH), MEXAHIZMH IXHBOI AT Ha oprafizM JnoamHn 1 po3poiise
MCTOJH HArHOCTHEH, JHKyBaiia T4 NpopinakTHKH OTPYEHB .

[peaMer Meduunol TOKCHKOIOT — TPHYHHN BHHHKHCHHA OTPYEih i
HOPYILEHb I0POB’A, 3yMOBICHHX BILTHBOM Ha OpraHiim TOTEHUIHHO TOK-
CHUHMX XIMISHHX PCYOBHH, & TAKOAK BUABICHHA IOCTPHX 1 XPOHIMHHX 1HTO-
KCHKALLLH, TXHE MOnepeKeH A Ta JIKYBaHHA.

Bij cBOIX BHTOKIB TOKCHKOIOTA, AK HAYKA 1 NPHKIAAHA Ialy3k MCIH-
(iEH. TicHo non s3ana 3 ximielo. Ha nouariy XX cr. Tlayns Epiix, iHiiia-
TOp CTBOPEHHHA | BHHAXIJHHE HOBHX AHTHMIKPOOHHX TiKapckkHX 3acobip,
JAIHAuAB. [0 ... XIMIMHHH HANPAMOK — U BiCh, HABKOIO AKOT obepra-
0TLeA HajipasoBin HanpaMu cyqacHoi MenniuHH". OCTaHHE 3HAYHOIO
MIDOIO CTOCYETHCSH TOKCHKOJOTTT Ta (hapmMaKoIol it

[Tokazoso, uo ynpoaosx yceoro XVIII cr. Oymo BHUIOTOBICHO JIHIE
10 nomux nikapceknx saco0is, 3a XIX — 15, a pe B XX CT. KUILKICTh
CTBOPEHIX MIPEnapaTis 004HCII0IOTE COTHAMH. Lli daxTy ceigyars npo 1,
110 XX CT. 3HAMEHYETHCH He THIIE OYPXIAHBHM POIBHTKOM TPOMHCIOBOCTI,
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ATOMHOT €HEPTETHKH | KOCMIMHMX J0CHIUKEHD, a H XiMil Ta XiMiqHHX Tex-
Honorii. OkpiM Toro notpiono sragari mepioa mepmoi caitosoi siifmm,
KOITH 0yJla 3aCTOCOBAHA CHHTETHYHA XiMidHa PEYOBHHA (IMPHT), SK TAKTH-
HHE 30POA MACORBOFO YPAKeHHA Y OOHOBHX MiAX Ha Jiuii Gpoury. e crano
BAFOMOIO [EPCAYMOBOIO [IJIBHIICHHA YBArH [I0 TOKCHKOMOIT, i He aume 3
OU1arsx Hamipis.

Biit BHTOKIB nepiIodeproBUMy 3aB/1aHHIMI TOKCHKOIOMT Oyi10 po ;pn-
QUICHHA FAXO0I18 FLICHIO HHIIL]'“. [IACHHH MopyLIeHs t'[{'l['.lﬂ]-! A2 JHIHHH Ili 1
OTPYHHHX 1 HEBIIOMHX DPEHOBHIL. Tenepimupoi gobu i l._jp;nq_‘;[lﬂinln
METOIO CTand, 3AedUIbIoro, npoinakTHka il ynepemeHts TokCHyHOT i
YCIX BIIOMHX | HEBIAOMHX KOMIOHCHTIB HOBKIAIA HA MOACKKI] OPraHism i
JIH3 ll._h]u". MOmy!. [}J[]IJH

Tomy, HaOyiiH POIBHTKY HampsMi NPOMHCIOROT, ArpapHoi, BillceKOBOT,
KOMYHLTE HOT H HHI]F!‘; BYih Iﬂ_!'l._.ll»l!l[d.lhll”\ TOKCHEKQJIOI ]I{ 3;][‘1‘11 Ma “*honb-
IOH METHIMHCKHH ¢J noaps” (hitp://dic.academic.ru/) micTuTs BHIHAYCHHA
GICHROBOT TOKCHKONIONT SIK PO3IIAY BiliCKROROT MEMHLHN i TOKCHKO10TIT
(3aranpHol), 10 BHBYAE NATOICHE3 YpameHh OTPYHHHMH peuoBMHAMH, 2
FAKOK [IKIUTHBHME PCYOBHHAMM i al PECHBIIMI PIIHHAMH, BHKOPHC TOBY-
BAHHMH ¥ BHICKKOBIH cripasi, po3pobase MeToan miaroct HKH, Hpodinak-
THKH 1 TIKYBaHIS WX ypaskeHh. JIpoMuciosa TokeHRoNONs ni IHAYCHA 0K

POALL TOKCHKOOTT (3aranbuol), 1O BHBYAC MIKiLIHRi PEYOBHHH, KOTPI €
MOYATROBHMH, [IPOMIKHUMH, KiHUCBEMI 400 NOBIMIHMK NPOAYKTAMM
APOMHC/I0BOrO. BHPOOHHUTBA, 1 pO3podIse BiANOBIANI riricmivni HOpMa-
THBH, MPOMUIAKTHYHI H NiKYBAILH] 3axo/n. Binras IVHCHHAM 11 € TOKCHKD-
IO @eiauiitno-Kocmiuna — posiia TOKCHKOJIONT (3AraibLHOT), L0 BHBYAE
BILIHB HA OPra’isM WKUIHBHX XiMIYHHX PCHOBHH, 10 3a0pyaHIOIOTS
armocepy kabid miTankHUX al1apatis, 1 po3poduse BianoBiANI riricuiuui
HOPMATHBH 1 npodinakTHaki 3axoum, Cydoso-medunna roxenkonoris — 1e
FAY3b CYA0BOT MEIHIMIM | TOKCHKOIONT, [0 BiBYae OTPYEHHA 3 MCTOIO
BOMBCTBA, CamoryOcTBa abo ski BHHMKAIOTH Y PC3VILTATI HCLACHHX
BHIIAAKIB HA BHPOOHULTRI i y nodyti, Tokeukonoris Komynaibna npen-
CTARIAEC PO3ALL TOKCHKOIOrT (3aransHoOl), AU BHBuAE TOKCHUYHI peyo-
BHHH, IO J{I0TH Ha ) HU!HHVILIHOHJKithJLHHK\HLlh.IHHﬂHHLHH Bl/l-

NOBIAHI CIFICHI4HI HOPMATHBH | npopIakTHYHI 3axomn. Banompoio ¢

CYYACHU L'J'.'H-E'f-ﬁl‘h'ﬂ{ HH‘(’H‘FI bR TOKCHKOIOTIA, aKa HHBYAE LIKLUIHBI PEY0-

BHIH, 110 BHKOPHCTOBYIOTH B ATPAPHOMY CEKTOP1 (POCTHHHULTBI, OBOMIE-
HHUTBI, TEHIHYHOMY FOCHOMAPCTRI, CAAIBHUITRI, BHHOL panapeTei, ¥ Tha-
PHHHULITBI i uu;.pimupu. d TAKOK y 3Depiranni i nepepodui ¢.-r POIYE-
uif), 1 po3pobane pinnosiani rivienivgi HOPMATHBH, npodinakTuani i JKY-
BUWILHI 3aX07M (puc. 1.1).
Orxe, 3a crpiMkoro POSLIHPEHHA SHAHL | CIEp 34CTOCYBAHNA TOKCH-
KOJIONT BOHA CBOJ HOLIOHY Basa TEOPSTHUHY . JI0CAIAHO-CKCMepiMeHTa-
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AbHY (yHIAMEHTANLHY HAYKY — 3@2@ibHy RMOKCUKO02il0 Ta PO3NOILIH-
Nacs Ha creiiaibHi — NPHKIANHT TOKCHKONOMT, 3arajkHa TOKCHKOIOIH
3 SICOBY © QYHIAMEHTANLHT 3aKOHH B3AEMOJLIT OPraHi3mMy i OTpYT, 3aKOHO-
MipHOCT] i HLISXH 1X HaJXOMKCHHA A0 HBOrO, po3nojiny, MeTaboniuHoro
NepeTBOPeHHs, 3aiHMAeThCs PO3PODICHHAM NPHHLIKINB OCHiLKEHHA TOK-
CHKOJIOMTHHHX NapaMeTpls XIMIYHHX PeHOBHH,
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Fug. 1.1. CrpyiTypa TokcKKonorii.

B ocHOBY 3aransHOT TOKCHKOIOrT IIOKNA/1EHO BYEHHA TIPO PYX TOKCHY-
HHX PEHOBHH B OPraHiami, ix po3nojil, merabdomuHe nepersopenHs (0io-
rpadcipopmaltis) Ta BHBcacHUA. oMY OCHOBHHMH 11 3@6danismn € BHAB-
JEHHS TA ONHC BAACTHBOCTEH XIMIYHHX PEHOBHH, AKI MOKYTh 3YMORIK-
BATH BHHHKHCHHS B OpradizMi nartojorivuMx 3MiH, a Takom BHBUCHHSA
YMOB, 38 SKUX BOHHM YTBOPIOIOTHCA, HAHBHPA3HIILIC NPOABISIOTLHCA Ta 3HE-
MKOAYIOTECA. [HInMMH cnoBamu ¥ (POKYC] 3aIKABICHHA TOKCHKOIOIT (
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OYb-AKA PEYOBHHA B HALIOMY NOBKII K NPHPOAHOTO, Tak i TexHOorel-

BAJTH

HOFO MOXONMEHHA, 9Ka MOWE 38 NeBHHX YMOB NPOSBIATH TOKCHYHICTD i{JrUI'P

CITOCOBHO OKPEMOTO OprafiaMy 4i 1inicHOT ekocHeTeMi Crummng

B3aemoiio ur'r-_n-'u ¥ OPraHi3MOM BHBYAIOTH ¥ IBOX OCHOBHIX ACTICK- .J Cpak

rax: 1) BiuiMB peqoBnHM Ha opramism (mimm NpoLecy — morcukoduna- 3;1_&;11::

Mika); 2) aminm, gxi BIAOYBAIOTLCA 3 pevOBMHAMY B Opranismi (neperso- HIH K

PCHHA, HEHTpadizauis Towo — moKcurorinemura). Tperiv BAITHBAM ; f:-'

dCIHERTOM 1 3ABAAHHAM TOKCHKONONT € BH3HAYCHHA Napamerpis 1ii orpyii- rﬁ‘-, CT,

HHX DEYOBHH (moKcuKomempin). Oararh

ii’eu:uiu_'n.ni 400 NPHENALHI TOKCHKOJIOrT BUCBITJHOIOTH ITHTAHNA OKpe- LELTHX

MHX TIy3€ii FOCIIONaPCTBA UM AISILHOCT] JTOTUHIL, BIIATH

‘ DAY IR

e

1.2. Icropis cranosaenns roreukoorii ”WLI{

Ta eKOTOKCHKOJI0T1] Jikap 4

EBOIOUIA  moackkux  nan:, npo  3ryGHy nito i LLTOLTY CHIIY :‘:}I_I:II.IE”]:!

PIBHOMAHITHHX PEYOBHH 3aB#aH |":n|_.'m nopy 3 YABICHHAMH PO 3HaueHi s iibonl

AOBKLLIA Y 110 OKPEMOT MIOAHHH | ol cniiknori, Biy +_mn:.=mrmuu||.m i naked

CHT NPHPOOR 10 DEMKAHHA KCPYRBATH BCICIO MEPEWEID TOHKHX Hnponecis I'il1!J|1.\f
Perynsuil ekocHcTeMy OpOJATIa ICTOPHYHA BincTann. Y 2-3 THesui POKIR,

h PHI Har
Yipoaos:x yei

CHEQITOP

OI0 UBOIO 1EPIOAY B MI0AHNH ic)

IYBaJI0 mijcsizome posy-
MIHHA 3aIeKRHOCTI Bijl

HABKOITHIUINLOrO  cepenosnma. Onmag
AHTH Kpame He 3asikin YAro/yBanoc
WEOAHTH JOBKILTIO

] K !F"Il.}i».'.'lIHIE,'I Mparg 1
| } POSYMIHHAM HEOOXiaHOCT! He PO3YMiH]
» 8 3HAYHTS 1 CaMOMy cobi.,

Joacrso sin nasmix YACIB 3HdfioMe 1
Oenanoxa, yaauuii ras, AHBHUA, DHIMHA OVIH Binosmi yMepam, accipiii-
WM, Hapojam crapoaasnix liaii, Crunry, Puwmy, Kifiseskoi Pyci, Cain-
ACHHA 11DO TOKCHYHI BaacTHBOCT] PEHOBHH Oprasitnoro i neopranivyuoro
MOXO/UKEHHA HAKONHYYBANHCS eMIipino. Bowy Oy
HEPUIB, [aManiB. 3HAXapie, Jikapip,
HAHHA 1IPO NpHpoay 3 diparmentanis
JIbHI BIACTHROCT PEHOBUH BYNM HoCT
d 3 POIBUTKOM HMBinisanii CTaBaH
MOACH 3 pisHiX Bepern Hace/cHHs.

Marbe O
biGaiitni icropii, kasgr i ACTCHIH BCIX HAponiB Mictars Garari CBIJI- (1787
JICHHA M0N0 1epsicnux 3Hans moncraa PO TOKCHuH p

CHOBHHH, SKkmo
IBCPHYTHCA 10 fipesnix  nitonucis,

CBIT 311
TOKCHKaHTaMH. Apcen, oniij, P

AR Y BKHTKY B KO
NPCACTABHHKIR maamm, Crouargy
BIIOMOCTEI 11po OTPYHHI i Jikyna-
YITHI BKpaii o0MEKeHOMY KOy 0cih,
Y HPHTOM Bee OLiswmili kinhkocri

HHX BHMIp)
MOMKHA  BOCBHHTHCE TOMY, [0 Binfio
MIOIHHA BHKOPHCTORY Rala OTPYTH U4 CTPiil Ha nomosary; H y Bifinax sin TEHHX T4 o
: : : e 'L_ f <L g c
AdBHIX-JaBen. 3 micio merolo wacro 3ACTOCOBYBANH 3MiTHI i PoCiHImHi

OTPYTH, AKHM BAACTHBI pisui HATPAMKN TOKCHYHOT 417, T
i BHKOPHCTOBYBaNH OTpPYiiNi
Adpuni

; S MERESHOQ |
aK, B AziT Hailyac-

X 10 no
PEHOBHHH, MO BHKIHKAIH JaNYXY, B

\ : : : KPH30BHX T
', 1o B AT Cepre. B .'J"n\{L‘[}IHI.J — PEYOBHHH, fK] f]EI[JLI.'IJ':_'-.'-




Poanin 1. BrHMIHEHHA | DOIBMTOK TOKCHKONOTI Ta eKOTOKCKKONO|

BAJIH HEPBOBY CHCTEMY. 3raiku nmpo OTPYHHI CTPIIM MOMHA 3HAHTH B J1aB-

HLOrpELbKIX Mifax

. V T'omepa 3naxonumMo, Ak Omuceil NOCHNAB TTHIIB Y

€runer, o0 TPUBE3H 3BIATH OTPYTY JUIs CTPLI. 32 GHTHYHO JICTCHAOI0,

['epaKsl 3AHYPIOBAR CBOIO 30POI0 B OTPYTY CBAIEHHOL J

IEPHEACHKOT MjIpH.

JayBadiMo, 110 coBa “orpyra’ i “crpina” y rpeubkiii MOBI MalOTh Crilib-

HHIl KOPIHb.

Cuepre lannibana (11 er. 10 H.e.), Hemocdiena (IX cr. no n.e.), Coxpara
(V cr. 1o H.e.), Iaxa I'posuoro (1584 p.), Hanoneona bowanapra (1821 p.),
GararThoX IHIIHX BiIOMEX JOfcH Oyia CrpHMHHEHA OTPYTAMH. YTIPOJIORK

LUIHX enoX TORCHKO

[OFYHI THAHHS B PYKAX (PABHTENIB CIYTYBAIH 3aC0D0M

BINAIM 1 3ATAKYBaHHA monei. BilickkoBa clpAMOBaHicTh TOKCHKONOI i cho-

pMysLoBana y sipasi "Aris bella non venis geri". I

[Mepmi BinoMi mpaii 3 MEIHIMHH [EPEKIan i3
rpettbknx wieped (Uinmoxpar i Ackzenian) pHMCHKHH
mikap Asn Kopueniii Llense y Buriagi rpakrary i3 8
kuur ("De medicing"). Boun MicTHIH HaHOOBHILA
POMIMIHI 3HAHHA 3 [
itdopmartiio npo OTPYTH it 0TpyerHs. Yci BUIOMI JliKa-
Pl AABHHHM SQIHILIH
riunnM nochimkennaM. Y | er w.e, Ilenaniii iocko-

pHJL HAMHCAB TIEPLI]

CHEOIOMT

Martee Opdpina
(1787-1853)

HHUX BUMIPIOBAHHAX,

"De materria medica" ta "Alexipharmaca”.
[Ipatti TOKCHKOJONYHOTO CUPAMYBAHHSA 3 TOMIUIHIM
POIYMIHHSAM BILUIHBY OTPYT Ha TBAPHHHHI 1 POCIHHHHI
ceiT samimmmy Koy

eronorii H maronorii, 3oxpema

M TIpALLl, NPHCBAYEH] TOKCHKOIO-

IpyHTOBHI PoBOTH came i3 TOK-

Aan Kopxenii Lensc

(opietT. 25 p. O H8. -
S50 p. He)

venna. Danen, Asitenna, JIi Hli-wokenn Ta i,

barbkOoM TOKCHKOJNOr] 5K HAyKH BBa#AOTh
Matse Opiny. Bin nas nepuie oiuifne TIyMaucHHA
rokcHKonorii y esoiit po6ori "Traite des poisons” abo
"Texicologie generale” (1813).

YVermixu y po3suTky XiMil 0e3 eKCnepHMeHTLIb-
HOT'O BHBHUEHHS BILIMBY TOKCHKAHTIB HA IHOICH, TBA-
DiH, pociuin Oyman O# HeMoxiHBi. Bae Bl Kinus
XVIIL 1 nowarky XIX cr. BHHMKIH YMOBH 715 IPOMH~-
C0BOTO BHPOOHHUTEA BEIMKOT KiBKOCTI PCHYOBHH,
MO MOFIH MPH3BCCTH 10 MACOBHX 0TpyeHb, Lle aymo-
B0 MOTPEDY B EKCHEPHUMEHTATRHUX TOKCHKOIOTTH-
[0 CTHMYJIHOBANIO 3AMHT HA BIINOBLIHI JOCT K EHH.

Bin mouarky XX ¢r. NOYMHAETRCA CTPIMKHIH NEPIO 3pOCTAHHA cola-
JIBHHX Td eKOHOMIYHHX noTped mHPOKHX BEPCTB HACENCHHS 3eMin, HeoD-
MEIKCHOTO BHKOPHCTAHHA [TPHPOJIHKX PECypeis Ta JOBKLLIA. 3ronom fnepe-

Xifl 10 MOCTIHIYC]

KPDH30BHX TCHICHIH ¥ CYCMIBCTRI Ta [IPHPOAOKOPHCTY BAHHI

i'lif!,']h!]'.'ll'i'l nepoay l..‘}'IE['H"L%O:[H{}'F‘['hL'H HAPOCTAHHAM
MOBCKYIHE




14 Yactwka | = TEOPETWYHI OCHOBU EKOTOKCKHKONOTTI

jabpyaHeH s aTMOCEpH, BOJL, [PYHTIB AaiAapTiB ECTHLHAAMA, TEXHO-
CCHHMMH  BHKHIAMM, pauionykaizamu. Ha nopsaiok NeHHHA  oCTaNo
NUTAHHA 3aranbHOILIAHETHOIO BHIXHBAHHA INOACTRA B YMOBAX 3DOCIHX
noTped y 3a10BONEHHI IHAMBIYAILHOIO LOMHTY 33 OAHOHACHOTO po3y-
MIHHI pOMEeREHOCTI ]"".l'l_""v-]'!ﬂ...ii'i'l] Dazn ,mmn 111H.

BoHOUAC, [HIYCTPIA MCAMYHHX NPENaparis, XiMiuHol i DaKTEPIOION-
4yoi 36pOT OCATIIH BATOMHX Macuiradis, a xiMikO-(hapMatCRTHYHI 10C1I-
GKEHHS — (PyHIaMEHTAIBHHX [ u:mnr [Koin ykpaiHeskux (hapmakonoria
i roxcuxonoris (0. Yepxee, C. Bakenos, M. Jlyraucekii), ax I thaxiein
Jaxony (A. Albert, Imlhm]d K. Lohs), cTany Ha HO3HLIT HIOA0 CaMmo-
CTHIHOCT TOKCHKOJIOTIT SIK OKPEMOT CHelH(pIuHol ramy 31 3HaHb. llpouec
BHAHAHHA TOKCHREOIO! i AK Lcl."fi{‘l'_-li"li..hilli|11.l1 Hay K#H, H10 Elt.lﬂhpu.“‘uIH 1acH Bl
dapmakoorii 4 ririeHivHux AHCIHILIIH, JaKkiHuuBea Ha modarky 70-ux

|'|u|\lt1 XX T, —
[ToTy:KHHii NOWTOBX J10 POIBHTKY HOROT TI/IKH Ha- :,;_‘,-” :

VKM — €KOT nm_nhn 1orii, #anana krura P. Kapeon "bes-

MopHa pecHa”, wo suitina B uepssi 1962 poky. B HiH Q-f-'

ABTOPKA OIHCYE RMIA/KH MACOBOI 3aruoeni nrTaxis i e 4 4

pHO BiJ GEIKOHTPOIBHOID BHKOPHCTAHHA OTDY FOXIMi-

warip, Peposmoltiiinnm eneMentom B wiii pobori Gyau

gKerpanonaiil eiekTis i HACAIKIB JUIA (I0OHHOKHMX e, ek

OpramisMis Ha 11y eKocHeTemy i Damanc y [pHpoIH S

3arajaoM [Eiuzcrm:m et al., 2006). P. Kapcon spodiia Peiiien Kapcot

BHCHOBOK, 111 JOTAHTIR, 1O BHABIAIOTCS, RGN, o

II;! THKY I]|‘.IE1]’JIJ’I.‘- 5’.|I1l‘|. HOTh I.'H'l.‘v AR HAC Bd I'LCH | LA JIIOHHH.

V ueii e Hac, 1965 poky B fAnouii Oyna suan-
JeHa ¢yTo ekonoridna "xsopoba Minamara”, cpuin-
HENA OTPYEHHAMH PTYTTI0 YEpe3 XapyyBaHHA PHOOK),
BrIIOBNEHOI0 B 6yxTi Midamara. Okpim TOrO, CTPIMKE
NEABHUEHIS Y CBITI BPOKAHHOCTI CUTHCHKOIOCHO1ap-
CHKHX KYJILTYP i HPOJYKTHBHOCTI CBIHCHENX TBapHH,
CYMPOBOKYBATIOCH 3HAMHUM [IIBHILICHHAM BRITAIY
QUTPONOreHHoi eHeprii B arpoekoCHCTeM 1 3adpy-
IHEHHSM TPYHTY, BOIM i NpoayKii XIMIYHHMH 100~
PHBAMH, TECTHIAAMH, 3MEHIIEHAAM GIOTHYHOT pi3-

P. KapcoH
Eeansu:a-ua pecta, 1862

HOMAHITHOCT] H CTIHKOCT €KOCHCTEM.

Ha i saroctpeHss (ipodaem A0BKULIA BHAANHA
P. Kapcon uayiim WAPOKO NOMYJAPHOCTI i 3yMOBHIH BE/IHKY IPOMAIICRKY
JATIONOTATICTE PI3HHMH 3a0pyIHEHHAMH, Tomy, 1eit nepion, 1960-1970 pp.,
\u“mruﬁ. 0 1c |n|‘m PO3BHTKY KO0 HHHX |W\lﬂ YHCICHHHUX MPOMaJICLEITX
oprauizaiii i naptii Ha 3aXHCT JOBKULI, SIK TIEpLIa "jefieHa pepoonig”. 3ro-
JIOM [ THCKOM IpoMaicekocT! GyIH NpHItHAT YPA10B1 3AKOHOA BH1 UKTH,
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10 PErIAMEHTYIOTL BHKHIIH geerobioTHkis. Kaura «beiMoBHa BECHA»
cnpua:a 3aboponi 8 CLLIA BHROPHCTAHHA MECTHIMY JUIT nig 1972 poky .

Jarasom npaig P. Kapcon crana KaTali3aTopoM BiIOKPEMICHHS €KOTO-
KCHKOJIONT (TOKCHKOOTIT NOBKiANA) BiJ L 3araih 101 TOKCHKOJIOT.

[TepluiM OKpeMy HaykKy i3 Ha3BOK "€KOTOKCHKO/IO! " (Ecotoxicology)
1969 poky obipyntysas Pene Tpayr (R. Truhaut, 1969; 1977). Bin nos'a-
JaB BOCHHO /181, /0 TOFO Hacy UiIKOM pisHi cdiepy 3HaAHB: EKONOITI0 1 TOK-
CHKoOTiio, Brenuii 1as Take BU3HAYEHHA, IO "...CKOTOKCHKONOrIA ~ 1€
PO3/EN TOKCHKOIOTIT, [PHCBAYEHHIT BHBYCHHIO TOKCHHHHX IHTErpansHHX
BILI [1|15;I5 IVMORB! [EHHX IIJI".-er ITHHHMH dl-:J'.'l CHHTETHYHHMH 5'5'-‘-!']‘.'\- JHEM-
gUMH PEHOBHHAMH, Ha mnnmuunn CKOCHCTEMH, TBAPHHHN, POCIHHH 1 MIK-
pobioTy, a TAKOK HA JTIOAHHY"

Baxe 1978 poxy Jlx. bartaep Hs Butler, 1978) poarnagas eKOTOKCHKOIO-
M0 5K HAYKY, 1110 BHBYAE TORCHHH] BIIMBH XIMIYHHX ATCHTID Ha #HBI Oprayi-
IMIL. OCODJIHBO HA PiBHI NOMYIAIHAX | CHHEKOJIOMNYHHX CHCTEM. Fromom Ti
e RIZHACIIH AK HAVKY, 110 NPOCHO3YE BILTHB XiMISHHX PEHOBHI HA €KOCH-
cremu. | spenrroio, 1994 poxy B. i T. @opben (V. Forbes, T. Forbes, 1994} y
|:g‘+ut1i "Eeotoxicology in Theory and Practice” 1anu Take BHIHATCHHA:

. EKOTOKCHKOJIONA — L€ ranysb 3HaHb, AKa 's‘slumm' EKONONHHI il TOKCHKO-
HOFitT BIVIMBH XiMIYIAX MOMOTAHTIA HA TIOMYJANIT, YTPYNIOBAHHSA H EROCHC-
TEMH, ||]wv|'._}wx'|w~;|| [OI110 (TpascnopT, TpaHchopmaliio i BHaAneHHs) 3a0py-
fgens y aoskian”, Jlioauna, n03a CyMHIBOM, € HAHBHILHM DAHTOM Y HH: 3L
BLONOrYHIX MIMICHEI TOKCHHIB,

[isnime (Yonkep Ta ik, 1996) ¥ paMkaX eKOTOKCHKOJIOMI CTaH BT -
NHTH, AK OKPEMUil HANpAM, Po3iul il HA3BOI0 "TOKCHKONOris JOBKIU"
(Environmental Toxicology). Horo [PONOHYBA MH BHKOPHCTOBYBATH TIIBKH
I AoCHiKeHE npaMol i 3a0pY/HIORAIB JOBKIJLIA HA JIOINHY. Lle cnin
PO3LISAATH AK HACHINOK aKTHBisanil [HBAHPOHMETATICTHYHAX HACTPOTH |
FPOMAICHKHX PYXIB HA 3axXHCT noBKLLIA maneTd. Y 1BOMY KOHTEKCTI
OCTAHHIMH  JICCATIUITIAME  CHAKHO  3MILIHHIIACH cneliankHa  NpHKIaaH
HayKa, AKa Ha 3axoai MAe HasBy HayKa npo | 10BKLIIA, 400 YKPATHCEKOK
CepPENOBMINE3HABCTBO —  IHBAHPOHMCHTOION is  (Environmental Science).
[Tpote, ciiifi maM’ATaTH, 1O JOBKUUIA, 100 CEPE/IOBHINE JKHTTH JIIOIHHN Ha
[IAHETI, € BHYTPILIHIM CepefioBHIeM [106aIBHOT CKOCHCTEMH diocdepn
(Cuaris i Xipiscekuii, 2010). Bij INOBLIHO, EKOTOKCHKOJONA ¥ TOKCHKOJIOTIA
soBKkis  (iHBafipoHMentausa Tokcukonoria — FEnTox), ypewTi-peurr,
MEAIOTH OJMI 1 TOH ke cTparerignmii 00 ekT 1 MPEAMET CBOC [ yBACH — EKOCHC-
TeMy MIAHETH PasoM i3 MOIHHOK, 1 TORCHIHI PEHOBHHH it edpexTin). ExoTok-
CHKOJIOFiS i3 THM SKC YCIiXOM, BHKOPHCTOBYIOMHM TpaiuMuiiui metoa H
acoBil. MOMe J0CITKYBATH TOKCHHH, TOKCHHHI 330DYIHEHHA OTPYEHHA HAa
DIBHI AYTEKONOITHHIX, JEMEKOIONHHHX, CHHEKO! 10TIMHHX S J&HILATHHX
CKOJIOr iUHEX CHETEM [}] EFHJ], I e B !IIl‘-"—II!I.H i]]'!LipL'IHI b 1po L'n'| BHBYCHHHA



16 YacTuHa | — TEOPETHUUHI OCHOBI EKOTOKCHMKONONII . Poag

e —— —
BIANBIB XIMIYHHX PCUOBHH, NPUCYTHIX B JOBKLLI, HA IHOAHHY 1 JIOACHKI KBa)
CMIALHOTH, EKOTOKCHKOAOIA OIEPYE YCTANCHAMH KaTeropisMK 1 IIOHATTAMM [1eT
JArATBHOT TOKCHKOIOT] | 3aCTOCOBYE, AK NPABHIO, 11 TPRjMUIHRY eKcrepH- Hify
MEHTAILHY, KITHIYHY, eriieMionori4ny MeTono0rio. (M.

OkpiM TOro, METOAONOriMH BUIMIHHOCTI MiX €KOTOKCHKO/IONIED 1 TOK- BiHC

CHEOJIONICIO JOBKULIA NOBHICTH) 3HHKAWTHL, KOIM Nepel J0CHIIHHKOM _ a1k

MNOCcTacE 3aBIaHHA QUIHHTH ﬂ]lD[‘L‘PL‘-:lHUHHH}" ,'liH'I 'ﬁ!{_]pl‘g.'_-IIlH'IEHNiH Hid .'IH",'lL'IrI\'i

MONyAALT (HANPHKIAN 3YMOBIEHY TOKCHKOIEHHOW MOAM(IKALIE DIOTH), HHN

abo, HapraKy, 3'ACYBATH MEXaHi3Mu T XIMIKaTiB, 110 3HAXOMATHCA ¥ 110- 10T

BKLI, HE NPEACTABHHKIAR TOr0 abo 1HINOTD OKPEMOro BHIY AKHBHX ICTOT. Y e

3B'H3KY 3 LHM, i3 TEOPETHYHHK 103K, "TOKCHKOJIOrIA JOBKINIA" AK CEKTOP che

FHAHL MOC WIS B OKPEMHX BHIAAKAN NMPCTCHAYBITH Hd IJL‘HHi dCTICKTH :v ana

cihepi "exoTOKCHKOIOMI", TIPH LLOMY METOLONOriA, NOHATIIHHH anapar i < (Ne

CTPYKTYPA HAYK 3a/IHIIATHMY ThCH €AHITHMH, YHH

B Yrpaiui paiiBaroMiinl HAYKOB] CHIHM CKOHICHTPOBANT ¥ TAKHX NOTY#H- |HC

HHX TOKCHKOAOMYHHX LEHTpax, sk IHerHryT (hapmakooril ta ToKcHKonorii BET

AMH ¥Yxpaiun (Knis), IncturyT ekoririchn ta TokcHranorii MO3 Yrpainm (AL

(Kuir), Yxpainceknii naykosuii ririedivnuit uenrp MO3 Yrpaiun (Kuis), KH

Jlep#apuuit IHCTHTYT mijBHlieHHs kpamidikaill T4 NEpemroToBKy Kaupis (Te

MinicTepcTRa OXOPOHH HABKOJIMLIHLOIO TIPHPOIHONO Cepe/ionMIla Y KpaiiH bpi

(Kuin), Yrpaivcekuit H/1 npoMuciaosoi meumun (Kpuanid Pir), Incmryr XM

arpoekosionti ta Giorexdonorii HAAH VYepainn (Kuis), Tncrmryr saxuery H1il

pocnid HAAH Yxpaiun (Kwis), Incratyt Goraniks im. M. 1. Xonoanoro,

HJIl nposuciorux TexHonorii Jlepskomarom Yrpainn (m. JKosti Bomon), fibi
. Mixgsinomanii ekonoriuanit ueaTp HAH Ykpaiun ta Minekobesnexn Ykpa- BOK
" iny (Xapkin), Ineruryr xapuosol xiMil i rexuonorii HAH Yepainu (Kuis), 10K

Hauionansxuit mennguuit ynigepenter ta Hanionansunit ynisepeurer Giope- HH]

cypeis 1 npuponokopueTyeanda (Kuis) ta in. IlpoGaemamu npomucnosol i 0T

CLILCLEOIOCHOAAPCEKOT TOKCHKONONT, SKOTOKCHKOA0IT B YEpaiHl aKTHBHO Bar

saitMatoThed B lHeTRTYT Memminen npai AMH Yepainn i Incruryni exon- THC

ricuu i Tokeukonorii is. J1. L Menseas MO3 Ykpaiun, HiK
B ykpaiHchkid TOKCHKOZIOTIT COPMYBLTHCA NIEKITBKA HAYKOBHX LKL

Axaaemikn Q. 1. Hepkee, O. O. boromoneus, JI. 1. Measens, 10. C. Karau, Han

npodecopn 1. M. Ileiicaxosuy, @. T. [lonos, 1. B. Pogionos, M. 1. Jlyraun- 10N

ceknii, B. M. Kounpatiox, C. B. Basenos, €. I. Cnupuy, [. O. Iosasxenxo, wal

B. B. Hikonscexuii, H. [ Kapakuies 1. b. Makciumosna, 1. O. barpak, Hep

AL AL Taspemok, B. 1. Miasko, B. A, Juma niarotyBaasH KOropry BHCOKO- KOR

OCBIYEHHX BMEHHX-TOKCHKOJIONRE 1 KBaT(piKOoBaHHX (paxipiis. CTo

Tpuraauii 4ac YKPATHCEKY TOKCHKOJNOIS THAXOMIACE Y CIHUILHOMY Hay- rol

KOBOMY Moni i3 pociiickko. CTaHOBASHHS TOKCHKOIOT nos'azane 3 pobo- ME

ramu [, C. Lprosnua, M. C. [Ipasaina i M. B. Jlazapesa, C. M. Yepkincko- Ten

ro. Hposinuumu ycranopamy Pociiicekoi Penepanii € 'OCHIOXT (Moc- LK

-

ol e =l
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xra): THIXTEOC (Mocksa); IHCTUTYT TOKCHKOJOI i (Cayxr-lleTepOypr);
[HCTHTYT BIHCHKOBOT MEMIMHH (Cangr-TlerepOypr); IHCTHTYT | IFIEHH 3113~
unuporo. Tpancnopry (Mocksa);  LHCTHTYT BETCPMHAPHOT  MEAHULHHE
(v. Kazans-2); AHrapebiuil IHCTHTYT eonoriunoi Toxcukonoril; HerHTyT
aifichkoBOT MikpoBionorii (ExarepuHOypr); KOMILICKC NPHEIALHIX 1 Creti-
anphnx HJI y micrax Hxaun, Boarorpai, [lokpos i 3aropekk.

V cpiTi ICHYE HU3KA HAYKOBHX akianis, fKi 3aiiMaloThed MTPHEIAI-
HHMH [PODAEMaMH creianpHOT (31e0inLmoro BiichKOBOT) TOKCHKOIO! if,
OTHYHHMH 10 EKOMOKCUKOA02MHILY docaioncens. He NHBIAYHCh HA
fnesHi yroau, B CBITI HE ApunMHeHi HAYKOBI poOOTH 3 TOKCHKAHTAMH
CleianBHoro IPHIHAHEHHA. AKTHBIO HPallioloTh pyeni lunit (Defence Res
and Develepment Establish), lapaimo (IHCTHTYT GIOMOrYHAX NOCTIKCHD
(Ness-Lione), Bificbkosi nadoparopii sGpoitnx el (Tenb-AsiB), Himey-
i (IncTuTyT dapmakonorii Ta rokenkonorii BSA, Axajemis 3710poB’4,
[HCTHTYT IHFaaALiiHO1 rOKCHKONIOrIT, MIOHXEHCBKHIT YHIBEPCHTET), Hinep-
qannis (Medical biological lab. 7 NO, Prins Manvrits lab., Rysujk), U'penii
(Adpinchkiil yHIBEPCUTET), Mpanuii (06 eananns HO Nogent-le Rotron).
KHP (luctutyT BiCHKOBOT MEHTIMHN Td (hapmakosorii Y [lexini), Ipany
(TerepaHchKHil yHIBEPCHTET, BijicLKoBo-Meanyia jsaboparopis), Beankoi
bpurauii (Port Doun), B'ernamy Ta IIAP. Bucokuii piBeHb HATOTORKH
xiMitgHpX Bifickhk SMOHTT MUATBEPAHIHN peasibHi NPHEILIH NPOTHALT XiMid-
piit atami y TOKIACHKOMY MCTPO ¥ tpasui 19935 poky.

BRponos® OCTaHHIX {CCHTHIITL B TOKCHKOJIOrT HA OCHOBI HAIPOMA-
TREHOTO 1I0CBILY PO3PODICHO Geaniv METOAMMHIX PEKOMEH AL T3 BRI~
BOK, Y SAKHX NMPCACTABNCHI yHifhikopai IPHHIHITH 1 METON MPOBEACHHA
TLKCHE 3 MCAHKO-01010TT4HOT | TOKCHKOJIOTO-T irEHIHHOT O1THOK XIMI-

JIOC)
oDHHITBO i no0yT. IX 3aCTOCORY-

YHUX CIOJYK, AKi BIPOBAKYIOTE Y BHD
JOCHIKEHHAX | CIOCTEPEKEHHAX HATL JIORME. 3a
{OriB. AALHICTE BHEHOTO MMOBHHHA [PYHTYRA-

10T B CKCHEPHMCHTAX,
FAANBHOK AYMREOH TOKCHEQ
rucs |a Tpiani, AKY qakouiuno pr3nadnn M. Tlpapiin: eKCHEPHMENT, K-
Hika. ririeHivHi CHOCTCPEHEHHH,

CTaHOBICHHA CKOTOKCHKOJIOT B Vipaini TpHBAE
{HABECTH MPHENA/M TOBANHUX HAYKORHX YCTRHOK, (110 OCTAHHIMA

i chorojaui. MomHa
pPOKaMH
OMAranncs [pasa BEECTH Y CBOIO HA3BY TepMil “eKOTOKRCHKOMOLIA . Y nep-
skABL HHHI ICHYE BEIHKHH MONHT HA CROIOIOTOKCHKOMOTTIHT SHAHHA. Tak, ¥
yeppig 1997 p. y K gi 3 iniuiaTien Minnpupoan Ykpainy sii0ynacd Hay-
KOBO-MTPaKTHHHA KOH(ePCHLIA SEkos0ridNa TOKCHKOJIOTiS Ha TI0po3 XXI
cropivus’. KontpepeHiis BH3HAIA, 1O “ PKOTOKCHKOOrA SK raiy3h SHaHb,
NLKICHO-SKICHIX 3AKOHOMIDHOCTEH 14

FONORHOIO METOH AKOT € 37 4CyBAHHA K
vexaHiaMiB Ge3nocepenHBOro I ONOCEPEIKOBAHOTO BIUTHBY TOKCHKAHTIB Ha
TeNepiHE PIIHOMAHITTA JKABOIO CBiTY..., CHpHMOBAHA HA 3ano0IraHHA
[IKOJOYHHHOIO BIUIHBY Ha MPOLCCH B ekocuHeTemMax...”
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byinx 0OrosopeHi CTaH 3daraibHOl, NPHKIANHOU Td CONIAILHO-EKOHO-
puCTaHHA 11 HanbaHs. Y poboT Opaiv YYacTh NpeiCTaBHHKM npoBiaHHX
HAYKOBHX, ICPACARHHX, NPHBATHHX 1| [POMAZICEKHX OpraHizauii i3 15 micr
'_\'tEp::'l'llu. YuacHukH sHronocHin 29 nonosinei, 3a SKAMH BHIAHHK 30ipHHEK
“ExosgoridHa TOKCHKOM0rA Ha nopodi XX cropivua™. 34 ceigdenHsamu
(haxiBIiB, cy4acna epponeicobka it yKpaiHchka HAYKOBA AiTepaTypa 10 Lo
HE Mana noaibHOro 3a MOHOTEMATHUHICTIO | HAYKOBOW CIPAMOBAHICTIO
BHJIAHHA, AKe OH OyJI0 NOBHICTIO NPHEBAYMCHE PO3NIAILY TCOPETHYHHUX, €KC-
MEPHMEHTANRHHX | NPAKTHYHEX pobiT 3 eKOTOKCHKONOMT 1 criopituenix 3
HEH) HAYK.

lIpoTe, cepedl yKpaiHChKHX HABMAIBLIHX BHIAHL NPAKTHYHO BiACYTHI
[PYHTOBHI NIAPYYHHKH 41 NOCIDHHKH 3 eKOTOKCHKOMONT, Sk Monona Hayka 3
PHBATHM TICPIOOM [ONEPEIHBOTO CTAHOBIEHHS, SKOTOKCHKOMOTIA 111e MaE
NPOATH NEBHHIT IUIAX BHIHAHIS T4 POIBATKY. 3a3HA4MMO, 11O HA CHOFOOH| B
KpaiHi npobGreMu CnocTepeKeHHs 3a CTaHOM BILTHBY TOKCHKAHTIE Ha pi3Hi
JEHKH EKOCHCTEMH Td HPOMO3ULIT WI0A0 Ti 0INOPOBICHHA € Y KOMIETeHL
(haxieni Minicrepersa OXOPOHH HABKOMHUIHBLOIO IPHPOJIHOO CePEIoBHIIA
Y Kkpaity, MiHiCTCpCTBA OXOPOHH 310poR’s Yipaiuw, Minicreperaa Hamisn-
HAHHX cHTYaLii Yipainm it in. [l ix sceBiunol niarorosky HOTPiOHA HOBI-
THS HABYATHHA i METOAMYHA JITepaTypa i3 eKOTOKCHKOION],

1.3. Buzuagennn EKOTOKCHKOJIOTN,
11 3micT, MeTa i 3aBaanns

Y3araibHIOI0MH BHIHAYCHH €KOTOKCHKOIOM] P. Tpayra, Jlxx. Gataepa,
B. ®op6cea i T. Wopdca, I'. Kpacosekkoro, 1. bapuiusikosa, iHwmx anTopis,
[EPCKOHYEMOCA, BOHH MAKOTL BUITIHKH 1EPEKOHAHE | (haxorol miaroTOBKH
THX, YH IHIOMX aBTopiB. BoiHo4ac cniisHoio € AYMKA, 110 114 Hayka Mae
OYTH BHOKpeMJICHA Y CAMOCTIHHY il METO0J0TIYHO CAMOIOCTATHIO cipepy
iHAHb, TOMY BBAWKACMO, IO eKomoKCRKOI02iN (Big rp. L'lTh'U-._.' Micie
AHTTA, HKATIO, AIM; T0LIKOC — oTpyTa | A0YOC — BueHHs) ¢ MpHKIQIHA
Haykd, AKa NOCHLUKYE NPHPOAHI i TeXHOeHH] KOMITOHCHTH, KOTP1 34 lice-
HHX YMOB MOKYTH OYTH TOKCHYHHMH JUIS CKOMOMIMHIX CHCTEM | 0€31o-
CEPEAHRO JHONMHH, 3AKOHOMIPHOCTI HAMPOMALKEHHS Ta Mirpauii TOKcH-
KAHTIB B EKOJNOFIYHUX JAHIIOTAX | WHKIAX. MEXaHIIMH IX LPHPOAHOTO i
ITY4HOTO 3HEHIKO/UKCHHS, 4 TAKO¥ ClOCOOH 3arnobiranns 3a0pyaHeHns
HHMH HABKOJTHIIHLOTO L'C]'?R.!.'iﬂﬂ][lll{!.

CaMoCTiiiHOI0 HAYKOIO eKOTOKCHKOIONS cTana Bl noyarky 70-x pokis
XX cr. DynnaMenTaibHi HCIHIIIHN — XiMid.

Dlonoris, ekoI0ria i TokcH-
ROIIOCA JATIM B NUIBUIHAM WIET HOBOT NPHKAALHOT Hayku (puc. 1.2). Croe
3ACTOCYBAHHA Y il 3HANHLLUTH YHIBEPCAILHI MATeMaTHUL]. J0KpPeMa crarTHe-
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il MeToN MOZetoBaRHEs Tipoliecis. ErotokcHkostoria ysibpana s cebe
METOOH BY3b hL‘lI!!'}k‘!tEﬂ NEHHX HAYEK, TAKHX 5K reoximis, luu!“.l\l.ﬂ:[ fll!.l]"l'l.! 1K) -
Jori, ay” FEROIONA, AeMEKI0] 14, CHHEKONOT i, [T JEALLL {iHa TCHeTHEKA i ik,

—_— T

EKOTOKCUKONOT A
(Tokcukonoria gosKinns)

o HCMHD!‘KJT]H‘ XM | bIDﬂDI‘l

TRl AT T WF

= |_'1 |—| _|

EKONONiA

]

L

b |
-:D.-.:l
j

KnitusHa # MonexynapHa bio

Eﬁ'._:iimnc:-riﬂ

Peaxuin
Biociheponorin

XiMin noekinng

TOKCHKOKIHETHER
ToxkcyKoaMHamika
OpraHivka Ximis
Aaranksxa Bionoria
Bionaris MmonuHY

Heoprauidya ximia
AarankHa eronarnis

Puc. 1.2. BaawcHi AUCUMNAIHK exoTokcukonori.

Y CROEMY TENEpIHLOMY CT 1Hi eKOTOKCHMKOJIOris — L€ IHTEIPoBaia
HayKd, fqKa 0e il[LﬁLLDU'liIFmL\ IoB 'A3aHa 3 QXROPOHOH ']l.'rH]-.] T8, 3araibHon
erRoJIar IF 10 TOKCHKOS ]E‘Jlli 031l li[HI]}H TO3HABYHMH i Me/HKO- L'Hl.‘l 1OrT9HHX
QCHOBAMM. Bona QITHPpaE IBCH HA BHEODHC rAHHA JOCHTHCHEB ]Iﬂml HiX TEX-
Hl.}.']l.’:'['IH 1A [1|']L‘II‘_|H JAKTHKH Ta ITPOTH] lH BILIHBY I[Ehl IUTHBHX TIPHPOJIHHAX [
rexHoreHHHN peqOBHH, 8 TaKowK ]‘Juipm}_lullrﬁ! CIHOCODIE MOKIHBOTO KOPH-
CHOIO ILHEL{‘IF‘ML FaHHH TOKCHYHOI | l!l hv.i,Hl.‘lt‘.liﬂillth

FonoBHOW MEMeK SKOTOKCHKONON ii€a Sh.\HdHII;I KLbKICHHX 1 #KIC-
HHX ulhc‘lrn‘nu]"lilun,iu1 it i MexanizMis Destlocepe/IiLoro i {‘J]h‘n.'..pL |[KOBA-
HOMO BILTHRY E‘JJI}"-'-'—IL‘-l\thJHJ]H HA ILIIi‘v'IHIEIH[ AHBOID CBi TY B HOT'O r]] 3=
Hﬁ".”llull]ld\ r|mp‘~.1.1\ opl dHl I"I.HII Ta HA E'I|')Ii'l]fli."' mHe H NACHKE mnh] 1A, a
[AKOH J.illl'ﬂ.“'H AHHH Hllxi'l.]l{l'II[HULH H!.HL FMCUHHX PP IHEX 4 CHUTCTHY-
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HHX KOMIOHEHTIB HABKOIHINTHAOI(O CePeIoBHIILA.

06 exmoMm eKOTOKCHKOJIONT € TOKCHHH, KeenoDioThEn i inwi nebes-
NeuHl 41 noTeHniiino HebeanesHi 3abpynnioBaul  Beix dopm oprauizaii
HHBHX CHCTEM — HATHBHHX, HANIBIUTYYHHX T AHTPONOTEHHHX EKOIOrIY-
HHX 1 COIoeKon0riyHuX cuereM. Immbnie i npeiaMerHile eKOTOKCHKOI0-
Fisi JOCHIBKYE ayTeKOoI0TivHi, AGMEKOIOriYHl, CHHEKOJIOMYHI EKOCHCTEMH
ii Giochepy, AKBACKOCHCTEMH YCIX PIBHIB IIOJ0 X BPAZIHBOCTI 110 TOKCHY-
HUx 3a0pyaHeHb. ['amyzeBHMH 00’ €KTAMH CKOTOKCHKOIIONT € arpapi, Jico-
Bi, BOJIHI EKOCHCTEMH SK MIIICHT U8 OTPYHHHX KCCHODIOTHKIB.

Hpedmem docaidncenns CROCTOKCHRONONT AK HAYKH Ta BHBMEHHA AK
HARYAIBHOL AHCIHILTIHH — EKONOTTYHI ACHEKTH TOKCHKOKIHETHKH, TOKCHKO-
JIHHAMIKH, TOKCHKOMETPIT, Peakili-BIANOBLAL HKHBHX CHCTEM, ONIHKH pH-
SHKY i LIKOJOYHHHOCT] TOKCHHIB ¥ JIOBKIUI, @ TAKOM COCODH 1 TEXHOI0-
il HPOQIIAKTHEN OTPYEHHA I ICTORCHKALT HABKOIHUIHLOIO Cepe/lOBHINA.

[MepuioteproBUMH 3060aHHAME HABYATILHOT AMCUHIUIIHH €KOTOKCHKO-
FOKCHKAHTIB, JOCTI/KEHHS CKOTOKCHKOMETPHYHHX MOKA3HHKIB TOCTPO! Ta
XPOHIYHOT iT, 3ACBOEHHA HABHYOK pO3po0lieHHA AIERHX 3axojin 3anobi-
FaHHA HCCOPHUATIMBOMY PO3BHTKY YPaKEHHH €KOCHCTEM. 3an/laHHAMM
noraMbAeHOro BHBYCHHA € CKIAJaHHsA [POrHO3Y BILIMBY €KOTOKCHKAHTA,
PO3PAXYHKH CHTYALIHHHX HACNIAKIB YPAXKEHHA eKocHeTeM, crocoliB cana-
it A TexHidHOT Koperull npoLecis, NONepeKeHid AHanoriyHuy YIIKO-
A#eHE ¥ MAHDY THEOMY TOLLO.

33 €0 TOKCHHIB HA NPHPOJHE [OBKLIA | HATHRHI CKOCHCTEMH Hac-
JUAKH MOMKYTL NMPOABIATHCH AK B KUILKICHOMY, Tak i B gkicHOMY RiIHO-
nierHi. Jlia exoTokcHKon0rT 0coOIHBO BAKIHBHM € 3 ACYBAHHA HHHHHKA
IHHKEHHA PI3HOMAHITHOCTI BHAIB ¥ €KOCHCTEMAX, OCKUIBKH 3MEHILCHHS TX
YHCIIA MOMKE CHOPHYHHMTH 3HMKHCHHS OpPraHi3MiB-IHIAMKATOPIB, U0 iCHY-
BATH panimme. A [¢ COPHYMHIOC CHPOLLeHHS 1 30iIQHEHHA NPHPOIHOIO
NOBKLLIA, SIKOWO METOW € eriaeMIONOrYHI JOCTIARCHAS, TO BHIIANAHHS
a0 IHHKEHHA YHCEILHOCT] NPOBIIHIX BUIIB OPraHi3MIB BHMArac rpose-
NEHHA aHANI3Y TeHIeHUiR po3BHTKY OloTHUHMX yrpynosans. Taxi gocii-
IHEHHS € 111¢ OJIHHM 3aBJlaHHAM CKOTOKCHKOJIOTIT, ROHH MOKYThH CAPHATH
BHABJICHHIO MipH PHIUKY 1 3an00iraHHi0 HeOeIne UM ABHILEAM, J0KpeMa
TAKOMY, 4K yTpara Ol0THYHOIO PI3HOMAHITTH,

3ap/laHHg CKOTOKCHKONONT MONATaloTh Y BHPILICHH 3araibHAX 1 [IpH-
KAaHHX MUTaHb,

3araibHHMHU 3aBJIAHHAMH HABYATLHOIO KYPEY €KOTOKCHKOJIONT € HACTYITHI:

¥’ 3ACBOEHHA 3ACaqHHMOI TEPMIHONOTIT, BH3HAYCHL | npaBui, IMicry i
3aBaHb AHCHHILIHH, 3 ACYBaHHA 11 MICLA CEPEl MEAHKO-010J0TTHHNX HAYK i
1B'A3KIB 31 CHOPIAHCHHMH NPEIMETAMI — EKOririeno, ekofapmakonorieto
Ta 1H.;
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v" BHBYCHHA OCHOBHMX [NOHATHL: CKOTOKCHKAHT, TOKCHYHICTL, LUKILINH-
BICTh, TAPAMETPH TOKCHHHOCTT TOLLO;

v' OCBOEHHA KJACH{(IKAMIT PEHOBHH 38 CKOTOKCHYHICTIO 1 CTYNCHEM
HEDC3ICKH;

v 3'gCyBANHA CKOTOKCHKOKIHETHKH (LUISXH NPOHHKHEHHS, po3nonin,
IHELKOKEHHSA ),

v BHBHEHHA KOMDIHOBAHOT [T eKOTOKCHKAHTIB,

¥' OCBOEHHA THIIB CYMICHOT TA NOCTIOBHOT /T EKUTOKCHKAHTIE,

[ Ipuknanya eKOTOKCHKOIONA 3 CKOTOKCHKOXIMIETIO Tepenbasac RHBMEHHA;

¥ MexaHisMiB €eKOTOKCHEOIOMYHOTO YPAKCHHA, 3a0ekio Bin (opmu
BILTHRY UIKIUTHBHX PEHOBHH;

¥ TANTY3ERMX OCODIHBOCTEH PO3BHTKY EKOTOKCHKOJIONTHHHX SBMILL (11PO-
MHCIOBICT, TPAHCIOPT, CLILCHKE I'OCIOAAPCTBO, BIiCHKOBA CHpaBa);

¥ CKOTOKCHKONOTIYHHX NMpo0ieM NpH Han3BHYAHHHY CHTYAIIAX;

¥ KpUTEPITB IIKULIHBOCTI GKOTOKCHYHOIO BIUIHBY,

¥ MCTO/IB PO3PAXYHKY Ta OUIHKH CKOTOKCHHHOT JT;

¥ npobaeM HOPMYBAHHA Y €KOJ0M4YHIH TOKCHKOJIOIT;

v ero(papMaKoIoriYHHX 3aX00iB, HUXIB KOPEKLIT WKIAIHBOIO BILIHBY
CKOTORCHEAHTIR;

¥ MIOHATTH «aHTHAOTH B eKOTOKCHKOIONT;

v XIMIYHOT OY10BH H CKOTOKCHUHOIO BIJIHBY PEHORHH]

v\ EROJOTTHHOIO MOHITOPHHTY ¥ MPHHLUKAMIB HOTO BHKOPHCTAHHA;

v\ IIPHPOIHNX 1 XIMIMHAX cnocobiB ieTokcHkatil (Heiitpanizauil) oTpyii-
HHX PEUOBRHH;

v/ OCHOBHHX MCTO/IIB 3IICHTKO/UKEHHA €KOTOKCHKAHTIB, 3AJICHKHO Bijl
O0CTABHH, TEPMIHY 511 MOMCHTY CKOTORCHKOXIMIMHOIO Y PaKCHINA;

¥ CKOTOKCHKOJIONYHNX HACHIIKIB MOMKEK,

v CIBCHLKOrOCNOAAPCHKOT EKOTOKCHKOJIONT,

v EKOTOKCHKOJIOTT BOJL;

v\ EKOTORCHYIIOT 30pOT | CnocoDis NpOTHIIIT EROTEPOPHIMY.

JalrankpHa TA TPHKIANHE CKOTOKCHKOJIONIS AOTHYHA 70 collianbHuX,
CROHOMIMIMY, CTHYHHX T4 IOPHIHYHHX ACHCKTIB BHKOPHCTAHHS €KOTOKCH-
KOJIOFSHHX 3HAHB | po3pobok. BasmknuBHMI € Opravizatiiiig muTaHs eKo-
FOKCHKOJIONIT Ta XIMiT, rpyHoBi T2 crneltHivsi IHAMBYAIRHI 3aX041 1IpO-
PHZLT TKUTHBHM BIJHBAM BIUX00IB BHPOOHHUTRR. Y CRITAI CTAHOBIEHHA
Vipaltcekol [epkaBHOCTI, 3 YPAXVBAHHAM Tpauchopmaltii cycniabHoro
RHPOOHHIITRA, BNPOBAIACHHSA 1IPABOBMX HOPMATHEIR 3aXICTY JIOBKILI 310
TOKCHHIB 1 300pYIAHCHE, POIPODIICHHX Hil HAYKOBHX 3acafax CKOTOKCHKD-
JIOTIT, Mac HANZBHYANHO BAKIINES COLIANBHO-CEOHGMIYNEG 3HAYEHHA,




1.4. OcnoBui NOHATTS eKOTOKCHIKOJIONT

BLABIIICTL MOHATIHHKX TEPMINIB, AKi BHKOPHCTOBYIOTE Vv Jiteparypi 3
CKOMOI, 3RM0IHYCHI 31eDinbmoro y pisHux (a3oBMX Haykax: 0ionorii,
XIMIT, hivnicn, Meauuunn if mateMaruku. Ipore dopmyerses i cietHiyma
SO0 I'I|.IL JCKCHKR BY3LKOIO HH k[ILI.LIJ_'iI,HUI 0 BAH FKY. BY Jx]]..l]l[l. qK 1 B
YChOMY CBITI, 11¢ CTAHOBJIEHHT HOBITHLOT MPHKIANHOT HAYKH — EKOTOKCH-
KoJloril. Ha Tenepininiii vac wie He icnye chopMoBaHOIO caMOIOCTaTHLOMO
TEPMIHONONTYHOTO ANAPATY Y 11 cihepi 3naus. Tomy BHKOPHCTOBYBAHI
LBOMY HOCIOHHKY TepMiln it Aediniuii 3nebinsumoro anosmyeni 3 kiacny-
HOT TOKCHKOIOTIT T2 3 peroMeHaaiiii Misknaponnoi oprasizanii 3i cran: ap-
FA3ALLIT, h]l;lx]h!fﬁt’t]llﬂ] l1]‘.l|._1|!|1-.1|i]il 13 34KOHONaRY O] MCTPONIOT i, ?';-]1,-|-,||lgi10.
AHOTO COKO3Y TEOPCTHYHOT TA NPHKIAAHOT XiMIT TOIIO

OfHe 13 CKIanHUX MPAKTHYHUX 3ABAAHE eKOTOKCHKOIONT — BHAHAYCHHS
KUIBKICHHX NapaMeTpis, 3a SKHX 3a0pyaHioBRay HaDyBae BIacTHBOCTEH eKo-
PORCHKAHTA. B eROTOKCHKOMONIMHNX MOCHDKEHHAX HAHBAMKIHBILHM € 3a5-
JAHHA BCTAHOBHTH OCHOBHI NMapaMmerpH MOMIHBOrO MIKiUTHBOTO BILIHBY
NOTCHUIHOrO TOKCHKAHTA, [X BH3HAYAIOTE 33 HH3KOIO TPAINMLIIHHX H0Ka3-
H|ru|,

Cwepmensna (ncraneia) doza, nosznaucHa cumsoiom JUL (LD).
03HAYA€ 3arubenb TBAPHH, POCIHH, THINMX KHMBUX OPrapiaMis 3a HeBHOT
anikawii rokenkanra Mu BAP. 3acroconyiors i ang nosuayeHus s ITHBY,
Bupaxaiors y Mizirpamax na xizorpam maci Tina (Mmr/kr). 4 B BHIANKY
HAHECEHHSA Ha IKIPY — y MiNirpaMax Ha [0y BILTHBY (MI/em?).

Abecomomno cvepmenwna doia (I lon) — He Mae CTarHCTHYHOrD
BHPA3Y, TOMY OCTAHHIM HacoM 34e0UILIION0 BERHABRIOTS 3HAYSHHS J1 a3
Cepeonn cuepmensua (nanisaeransua) doza (J1/1s) CHIPHYHH IO

3arudess 50% KHBUX OPraHi3MiB y CTAHAAPTHOMY AOC/IAI 38 BHIHAYCHI]
TEPMIH criocTepeserns. CepenHboleTanmil epexr 3rimo 3 GLP tpeba
BHIHAYATH He MCHIUC, HLK HA S5-TH rpynax ocobmy oGox crateii mo 5 i
OLibIle TBADHH HA OIMH J0chif. 3acTocyBaHil IPHCKOPEHUX MCTOiB
sranaucHua J1/1so v ckorokcHkonorii € HeGamannmi,

Minimansna cwepmeinsua doza (J1]1,:) — vaiiMennma KiisKicTs TOKCH-
KAHTY, WO COPHYHHIOE 3arH0eE OKPEMHAX NUAOCHIIHKX OCODAH. MK,

Muarcusarsio nepenocuma doza (J111,) — naiGineua kiaskicts Tok-
CHKAHTY, 110 HE CHPHYHHIOE 3arude, Mr/kr.

Cepednvoeghexmusna doza (Ellsy) — kinbkicts tokcukanta un BAP.
o cHpUYHHioe edext y 50% Bunaakis 3a JOTPHMAHHA [IEBHOTO TePMiHY
L"[.":1C'f'L‘|"I1'C'}!~'L‘HFI5’ MIVKI™.

Cyepmensia konuenmpanis (JIK un LCO), i a3y€ Ha 3arndens opraui-
IMIB I AEPOTEHHOMY BBEICHHI TOKCHKanTa, Sk MPABHIIO, 3HAYCHHE 1T

== e ol e gl "
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[03HAYAKTL ¥ Minirpamax na oG'eM nosiTps (Mr/a?), iHKOIH v of'eEMHIX
yacTHHAX Ha | MUIBHOH ~ ppm.

Cepednvosemansna 0ia  OunaMiunol Konwewmpauii aeposono y
nosimpi, LCts" 5% — cnpuvnnioe sarnbens 50% ocobui ynponosx 24,
72, 336 roan BiA MOMEHTY IHFAIAIT, T BHPAXKAOTL Y MUNIPaMax Ha
JAenUMETp KyO. 33 XBHIHHY (MI/IM/XB.).

Aemansna konyenmpanis peqopunn (JIKsy) — copuunsioe npy Bam-
xanni (M 2 poks, uypu 4 poki) sarnbens 50% TRapuh, MI/M.

Hopozosa konuenmpauin Tokcnkanta (11Kqp . 00) — BHInAYa0TE Bi-
UYTTAM 3a11aXY, MIVKT.

llopozosa wonyenmpania saamukosoei oif Tokeukanta (1TK,,)
BHIHAYAIOTH HA HHBHX OPraHiIMax micia 0AHOPA30BOT IHraasail, Mr/kr.

Topozosa Konyenmpayin xponiynol oif tokcukanta (1K) — Br3na-
YAIOThH B CKCMEPHMENTI HA TBAPHHAX (POCTHHAX) NPH IHraTsuii=EI aif no 4
FOIHHE 5 padie HA THHRIEHE YIIPOJIOBHK 4 MICALIB, MI/RL.

Hopiz oonokpamuot cocmpor 0if (Lim,:) — MiHIMaILHA KUILKICTE TOK-
cukanTa yn BAP, agmil cnpHYHHIOE SMIHH Ha piRHl (I31000TIYHO-TIPHCTO-
CYBLILHHX PEaKILI,

sora ioaoeiunol Oif (35,) abo sona eocmpol mokcwanol i (3,,.) —
RITHOIICHHA CEPeAHLOJETAILIOT J03H 10 noporosoi Limy: (abo JIKsy no
ITK,.,) ¥ TOCTPOMY EKCHEPHMEHTI.

Jona xponiunoi 0it (3.,) BIJHOUICHHS TOPOTOBOT KOHUEHTpaLii
(1031} APH OJHOPA30BOMY BIUTHBL JIO HOPOrOBOT KOHLEHTPALIT (1031) npw
XPOHIMHOMY BIUIHRI TOKCHKAHTY.

Koedviicnum moxciueozo inzaaagiiinozo ompyenns — (KMI10O) — nin-
HOIEHHA MAKCHMANBHO NPHIIYCTHMOT KOHLUSHTPALIT TOKCHKAHTA ¥ NOBITPI
1a remiteparypu 20°C o JIKsg.

1) Koeghiicm rymynawii' (K;) - BIAHOWCHHA CYMAPHOT JI03H, AKa
cripuuniioe eMeprensini edext y 50% nocnianux ocobun npu daratopa-
IOBOMY RBEACHHI, /0 BEIHYHHH JI03H, AKA COPHYHHIOE TOH caMui edekr
npH oaHopazosiit ail. O0OB A3KOBHUM € BH3HAYSHHA KoedillieHTa Ky My st
IpH AHBYEHHD BaacrTHeocTedl Hopux BAP, zanporonosanux jas 3acrocy-
RAHHH Y (pApMAKOTEPANICATHYHIA, KOCMCTONONIYHIN, XapHoBii, BeTepHHap-
HiH MPaKTHILL.

Kyspaanin smamepiarena — e 3001b1UEHHA KiTBKOCT] PEUOBHHH B
OpraHismi npu NOBTOPHIH anIikauil, KonH BBEICHHA YHHHHKA NEPEBHILYE
BUBEIICHHS.

Kywyaauyia ghyusgionaisaa — e NPOIPECYIONE HAKOIIHYEHHA 3MiH
[P [OBTOPHOMY BIIIHBI.

Kyasyismuena cepeonsoiemaisia 0osa — 11e 1034, npH 0aratopasosoMy
BBC/ACHHT yacTku axoi (Hanpuknam, 0,1; 0.2) Bia cepenHbOIETATLHOT 1031
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(KOHLEHTPAIUT) YIPOAOBA 2-X THARHIB 3arHHYIH NONOBMHA TBAPHH, 1 BOHA
MO#E OyTH OTPHMAHA CKCNEPHMEHTAIILHIM 1 POIPAXYHKOBHM METOIOM,

1) I panuuno donyemuna rkouyenmpayin (1 J1K) - ue pernamenro-
BAHHH HOPMATHB, 10 BKA3Ye OCINCHHAI 1% MONHHK PiBeHb 380Dy IHEHHS
JOBRULAA (Y T.4. | pamioakTHBHUMH) TOKCHKanTaMu, 11K ¢ KPHTEPIEM OIi-
HKH CTaHy NOBITPA pobOYOT 30HH, arMoc(epH HACeNeHOro MiCls, BOMM,
[PYHTY T4 NPOAYKTIB XapuyBaHHs, NPHAHATHM HA 3aKOHONABYOMY PiRHI Ha
MIACTABI HASBHUX HA TENepiluHii 4ac 3HaHbL Npo Ti 4K imui nebeaneuni uu
OTPY/HI PEHOBHHH, 200 # 1HIIHX MIPKYBAHE,

Haoszeonena konyenmpayis moxcukanma (1'J1IK pi) = LI€ TAKA KOHIICHT-
pailisi, fKa 3a MOACHHOT (OKPIM BHXiIHHX AHin) npaii YIPONOB# 8 TOIMH,
ajie He Oinbme 42 roAMHH HA THIAIICHE, 34 BeCh poBOUMiT cTax HE OBHHHA
COPHYMHHTH 3aXBOPIOBAHHA 4YH BIUIXWICHHA Y CTaHi 370pos's, korpe
BHIHAHAIOTH 30 HAXBHUMH MCTOJLAMH AK B epio/ poBoTy, TaK i y sinnancki
rEPMIHH LBOTO HH HACTYTTHHX NOKOiHb.

PoGoua 301a — pocTip BHCOTOIO [0 2 M Has piBHeM nifuioru, Ha AKOMY
3HAXO/IHTHLCA TOCTIHHE YH THMHACOBE MicLe nepedyBanHa npauiBHHKa.

TAK markcumansnol pazesol Konenmpait (I'J1K,,,) rokcnxanra n
MOBITPI HACEIEHOrO MICIA — LE TAKA MAKCHMAIILHA KOHLICH Ipallis, sKa [npu
BAHXaHHI YNPOA0BK 30 XBHJIWH HE NOBHHNA CIPHYHHITH peduiekTopHol
4 cybcencopHol peakuii opranismy.

FAK ammocepnozo sadpyonenna (IJ1K,) — 11e MAKCHMATBHA KOHIENT-
paiis TOKCHKAHTA, SIKY BHIHAYAIOTE HA HeBHMIT TepMin (24 rommuu, | Micsis, 1
PIk), 1 fiKa 38 PErAAMEHTYBAHHA BIPOF{IHOCTI IPONBY HE MAE NPAMOIO | Onoce-
PEAKOBAHOTO HIKIUIHBOTO BILIMBY HA JIOIHHY T2 1T HAIIAAKIB,

IIK cepeonsododosoi kinsxocmi moxcuxanma (I'J1K..) » NOBITP
HACEICHOID MICHH e Taka i-:L'IJ[IliCJI'J'[']ﬂIl'iFL AKa HE MOBMHHA MiATH Ha
JIIHHY IpaEMO YR HIrlh_'i_‘[‘ll:,'[ilii'rﬂ;lllt"r 10 HEODMEKCHD TPHBATTOID BAMXAHHA.

Opicnmosno Gezneunuir pigens snauey (OBPB, ivkonn noznauaors
Ax TJIK — muMuacosofonycTHmMa koHueHTpalis) — e KOHHEHTPAIA TOK-
CHKAHTa Yy NOBiTpl (podo40i 30HH Ul aTMochepn) i RO, AKY BHIHAYAIOTH
PO3PAXYHKOBHM METOAOM Ha 2-3 pokH,

TAK goou y sodoienax (I'J1K,) — ue KoHUeHTpaLis TOKCHKANTA, 1i%
AKOT HA OPraisM JIOJMHI YIPOJOBK JKHTTA HE MAE IIPAMOIO 4H Orocepert-
KOBUHOTO WIKIJUIHBOTO BIUTHBY HA CTAH 310POB'A Ta HANIA/KIB.

TAK rpynmy (1K) scranosmonors wis nonepekenna nebesney-
HOT'O BILIHBY TOKCHKAHTA Ha 3N0POB'A JIHOACH, AKI KOHTAKTYIOTH i3 rpyH-
TOM, 3 IPYHTOBHMH PO3HHHAMH, TTOBITPAM | POCITHHAMH.

I/IK & oprosy wapi ipynmy (1K) — KOHUEHTPALIS TOKCHKAHTA B
00pOOIIOBAHOMY IUTACTI TPYHTY, 10 HE CHPHYMHIOE IPAMOro UM orocepe-

JAKOBAHONO HErdTHBHOrO BILUIHBY HA 37M0POB'S MoAcH Ta npolecH caMo-
OUHILICHHA IPYHTY,
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B obrpysrrysanui I'JIK; opienTyioThes Ha HACTYNHI OCHOBHI MOKas3-
HHKH, KOTP1 BH3HAYAKTE SKCHEPHMCHTAIBHO:

Y aizpanitnni noeimpanui nokasnur wkidaueocmi (MA), uo onu-
CYE epexii XIMIHHOT PEHOBHHI 3 POAIOHON0 LIAPY [PYHTY 10 aTMOC(HEpH;

v\ siepauiiinuit 600HWIR noxasnuk wkidnusocmi (MB), wo onucye
Mepexijl XIMIYHOT PEHOBHHH 3 POLIOHOTO [IapY IPYHTY B NIA3CMHI TPYHTOB]
YH [OBEPXHEBI BOIIH;

v mpancroxaniunui nokaznuk wxionueocmi (TB), Biasye na nepe-
X1/l TOKCHKAHTA 3 OPHOrO LIAPY PYHTY 4Yepe3 KOPIHHA POCHHH Y 3ENeHy
MACY Ta MA0MH;

I'JIK moxcuranma y xapuosux npodysmax (11K} — ne MmakcaManb-
HHH pPiBCHEL KOHLECHTPAUIT WKIIHBHX 94 OTPYIHHX KOMIIOHEHTIR ¥ Xap4o-
BHX NPOAYKTAX, De3nesHHiT LISt JHOJICEKOT0 OpraHiaMy, MI/Kr i Mr/im’.

Ipanuuno donyemuma odoza (I'JIJ1) pernamentye Haii0iabuie 3Ha-
YeHHs THIHBIYAILHOID CKBIBANICHTA N03H 34 PIK, AKHH 34 PIBHOMIPHOIO
BILTABY HE CIPHYHHIOE 3MIHH Y CTaHi 3/0poB'a 0ci0 miaMac THMYAcoBol 4
MocTiiHol poOOTH 3 JUKCPEnaMH OlIPOMIHCHHA, IO BH3HAYEHT CYHACHHMH
METO/IAMH.

Meaica it (MJ1) — ue expipanent ao3u 3a pik, wo B 10 pasis menma 3a
UL VYeenena ans ocid, ki Ge3nocepeniso HE NPAIOTE 13 JLKepenaMu
IOHIZYVIOYOTO ONMPOMIHEHHH,

[ kipno-napenmepaivnui koedivicnm — e sianowenusn JMso npu
HAHECEHH] HA LUKIPY 1 IPH NapeHTEPAILHOMY BBEICHHI, 1110 BKA3YE BCMOK-
TyBania bAP vepes wkipy.

Cepeoniin uwac racudeni opeanizmie — e Ccependii Tepmin 3arndeni
50% TeapuH (pocnui) micas rocrporo BBy BAP (TLsy).

OkpiM YCTAACHHX BH3HAYCHE | MNOHATH BHHNKAIOTE HOBI abo Halysa-
0Th JIEUI0 UIMPILOrO 3BYYAHHS TPRAHUIAHL. 3-MOMIK  HaiymHBaHILIHX
FepMiHIB 3BEPTAEMO YBArY HA Takl, KOTPI IHPOKO 33CTOCOBYIOTE LIPH Npo-
BEJICHHT eKDTOKCHKOIOMTIHNUX JOCTIIKEHb.

Hposionuia komnonenm — 1 TOKCHKAHT 44 bAP 3 0Co0IHBHMH AKOC-
raMH 1 cneuH(GitHon GIoNoriYHOW AKTHBRICTHO i TOKCHYHICTIO, 1O Y
FANPONOHOBAHOMY JUIS  BHKOPHCTAHHA 3acoDi  BULTOBINIAE 33 PO3BHTOR
HAHIUKILIHBILIOOT YAy U0l 11l

Eromorcunnnit 3a¢ifh — 11¢ KOMITOHEHT, SKHH MORE CNPHYNHHTH pO3-
BHTOK HAA3BRYaiHux rodiif, asapito wu xaracrpody, ane 0e3 RHKOpUC
FAHHA HKOI0 HEMORKIHBE DYHKUTOHYBAHHA TCXHONOTIYHOND NpoLecy, KO-
pHil HEOOXIANAIH JUis BHKOPHCTAHIA Ta BAPOBAKEHHA Y BHPODHHLITAD
FOTOBOT TOBAPHOT HPOAYKIIIT.

Inmorcuxanin — NATONONYHMI CTAH, 1O BUHHKLE BHACTUIOK BIREMO-




26 Ugerua | - TEOPETUYHI OCHOEK EKOTOKGYKONOT i

locmpa i oKCHKARIR — PE3YIRTAT OIHOP3 JOBOID HH  KOPOTKOYAC-
110 Mae MaHidecTauiiini, cretH{IvHI eKOTOKCH-
110) 3 MOMEHTY anaikarii.

NICKUILKOX 0B~

HOIO: BIAHEY PMOKCHEaHTH,
KOPOTKHIT TEpPMIH (10 T-14
pesyiILTaT PasoBOro i
PHYHHIOE A1K0 Ha HETPHBAJHH

JHI TPOABH A1)
Hioeocmpa IHMOKCHKAKIR —

rOpHAX BBEICHE EAP ui TOKCHKaHTa, L0 €M

nepioi i Mae nesiki eKOTOKCHYHI TIPOARH.
Xponiuna inmoKcuKania — pesyisTar TPHBAJIONO BILTHBY,
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Poagin 1. BUHWKHEHHA | POABUTOK TOKGUKONONT Ta BKOTOKCUKONONI 27

LHX perionax, Tol 4K IHIIOI0 MiPOIo ANANTOBAHI JIO BULMOBUIHHUX NPHPOI-
HHX KCeHOBIOTHYHAX Npohinis.

Piani npupojiii CTHXIT i Tenepimts rocnoiapebra JATBHICT JIOAHHHE,
ICTOTHHM YHHOM 3MIHIOIOTE ITPHPOHHI keenobioTuaii npoduis dara-
re0% perionin (0coGIMBO YPOAHIIOBAHHX). XiMiupi pedoBdHHE, AKI HAKO-
HYYIOTHCA B CEPEIOBHLL Y HERJACTHBHX JUIA HROTO KiZILKOCTAX 1 € TpH-
ginoto aMinn KIE, BHCTYHAKTE 8K EROTIOIIOTAHTH | zaOpy aHoBa4i ). 3MiHa
KITE Moe CTaTH HACIIKOM HALIHUIKOBOTO HAKONMHCHHA B CepeoBULL
QIHOr0 260 HararhoxX eKONOMOTAHTIB.

3a i WKIUTHBHX 103 TOKCHKAHTIB, MEHIIMX 34 CEPEAHBONIETANbH
JHAYCHHS, BOHHM CHPHYHHIOIOTH YPAKCHHA PI3HOIO CTYlEHH BAWKKOCTI.
Bancki ypaxceHHs BHHHKAIOTL 1P OJHOPAIOBOMY BIUIHBI /103 (KOHLEHT-
paitiit) ma pisui 0,3-0,5 J1[s0 (0,3 0.5 JIKsp 1 0,3-0,5 CLisy). ¥Ypadicennn
cepednbozo cmyness BAKKOCTI OyBaloTh MpH JI034X (KOHIEHTPALIAX) Ha
pinui 0,2 115 (0,2 JIKsp un 0,2 Clisp) 1 aezkozo emynens — NpH 034X
(KOHUEHTPAIAX) Ha pisai 0,1 J1/1s, (0,1 JKsq un 0,1 CLtsn).

Y nposeneini CKOTOKCHKONOMTYHHY JI0C/I/KEHb OCODINBE 3HAUCHHA
MAE THAHIS Jemanpiiy, MOKCHMHIX | Xponinnux 003 Y KOHLEHTPALLTH.
Ocranuio, okpiM noainy Ha 1060By Ta pasosy, ¥ NPaKTHLL TOALTSIOTE HA
Jo3y Hacuuysanbiy (3araibHa Maca AP, 110 BBEJICHA ¥ MEBHHX Kilb-
CICHHMX 3HAYCHHAX Yepe3 HiTKl NPOMIKKH Hacy, CIpHYHHAL crietd it Hmit
cihexr); dozy yoapny (kinekicTs BAP BBEACHA OJIHOMOMEHTHO JUIH JIOCAT-
HeHHs MAKCAMATBHOT [ii Yy HaiikopoTIiHi TEPMIH 13 MOMCHTY 13acTo-
CYBaHHA JUIA JIOCATHEHHA crieuudivnol 0ii); desy miompumylouy {KUTh-
KiCTh, 110 NPOTArOM 3a3HAMECHOrO 4acy npH 0aratTopasoBoMy BREICHH!

1bepirac edext crenudivnoi air).
[Mumannsa i 3a60anHa 08 CAMOKOHMPOIO

1. Jlaiire o3HaHCHA TCPMIHY TOKCHKOIO! i1,

[peaser meamuHol TOKCHKOTOT.

3. Onumith BUTORH BHITHEHEHHH METIHHOT TOKCHRONO,

4. llepuioneproni 3aBaaHHA TOKCHKONO! ii.

5. JlafTe pHIHaMeHHs BlHCEROBOT TOKCHEOILOTT.

6. [laiite BU3naueHHA NPOMHCIOBOT TORCHKONOTL,

7. JlaiiTe BH3HAMEHHA CY10BO-MEIHUHOL TORCAKOIOLT,

8. JlaiiTe RHIHANCHHSA KOMYHAILHOT FOKCHEOTOLT.

9. Jlaiire BHAHAMEHHA CITBCEKONOCIIOAAPCEKOL TOKCHRONO! 1.
10, OcHoBHi 3aB81anHA 3ArIsHOT TORCHKOAOT T

1. Teropis BHHHKASHHS EKOTOKCHROMOT I,

12, OcHOBHI HAYKOB] LCHTPU POIBHTKY CKOTORCHREOIO! it B Yrpaini.
13, Jlafite pu3HAYMEHHA EKOTOKCHKOIOTTT, AK TPEAMETY.

14. OxapaxTeph3yiTe 3MICT HAYKH EKOTORCHKOIIO! in.

15. (JCHOBHA METa HAVKH CKOTOKCHKONONH ri Tl 3apaaHHa,

16, Jlaiire BHIHAMCHHA cMEpTEIBHOT (JIETIUIBHO) 1030, Td Y sigis.
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Yactuta | - TEQPETWYHI OCHOBW EKOTOKCHKONONi

1o Take cepennbocihertHada noza (El).

Jaitre sH3HaueHA CepeiHpOneTanbiol il AMHAMIMHOT KOHIERTpaL]
AEPOIOIID ¥ MOBITPIL.

ARl £ NOporoBi KOHUWEH TPALLT TOKCHKanTa?

il e 30HH Ail TOKCHKAHTIB?

Koeiuient kymyanuil Ta Horo Biam.
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3ArANbHI MATAHHS
EKOTOKCUKOMOTII

G I s

2.1. OpranisMu, eKOCHCTEMH H EKOTOKCHKANTH

[OUI0RHIM KOMIIOHEHTOM AK HaANpOCTINOl, TaK I HalcKkmaaHimol eKo-
TOMYHOT CHETeMH € KHBI OPraHiaMu y GaraToMaiiTHHX NOCIHAHHAX N0Ty-
JL pisHiX BHIIB i3 OCBOEHHM HHMH CCPEIOBHLICM. Enementapia cko-
Toriua eKOCHCTCMA — LE KOHCOpLs, SApoM SKof € ocobrna, a6o noMiHaM-
i BHIL 3-N0MiK ASKUIBKOX, 4 (PI3HYHC Cepe/loBHIlEe TXHIM EHTTEAN-
HisM oBkianas, HeanideHHa KiJIbKicTh aBTOTPO(GHHX 1 reTepoTpOdHIX
KOHCOPILH Y HANPISHOMAHITHILUIMX NOCHAHHAX I cepenoBuInax (Bia nap-
LHEAPHUX | BIOreoeH03HIX /10 DIOMHHX 1 cyBCTPATHHX CKOCHCTEM) CYRYIL-
HO yTBOpIOIOTH Biocepy — raodaibiy EKONIOHHY CHCTeMY, WO QYyHKI-
OHYE Mi BCPXHIM MIACTOM sirocdiepi i 030HOBHM 1LAPOM ATMOCHEPH 1N
y BOJIHiH TOBLI CBITOBOIO OKCAHY.

BanMBo 3 ACyBaTH 33 AKHX YMOB [ICBHIH [PHPOJIHIIL, {1 (IPHBHECEHHIH]
IHTVIHO, KOMIIOHEHT €ROCHCTEMH XiMIYHHH €ICMEHT, MIHCPLILHA PEHO-
RIHA, OPraHigna MOJCKYIa i i1l cyBeraHili HadyBaloTh CTATYCY OTPYTH
JUis 1pOTO PO3MISHEMO YMOBHY MOACTL npoctoi WTyuHoi (Kepopanon)
CROIOFMHOT cHeTeMH, aKy Biepiie sukopueramy E. T'elscH (1881 p.) nas
CENCKIIT HHCTOT Ky/ILTYPH NHBHUX apixuuxis, a 1. Mionnep-Typray — L1
aiiix. TAKOIO eKOCHCTEMOK) MosKe OYTH EMKICTh, JANOBHEHE CTCPHILHIM
BHHOIPAIHIM COKOM, Y SIKY MOMILICHA O/iHa, BijfiOpana Ui POIMHOMKCHHHA
KIITHHA APIKIDKOBOIO MpHoa.

Onia-cAMAa KIITHHA JIPIRJDKIB, BHECCHA B 110/ LOBAHNIT  CTEPHIIBHHI]
(1030ABACHHIT IHUIMX BIIB JKHBAX OPraHi3Mis) BOIHHH PO3YHH CAXApO3H 3
VHIMATLIIM  BMICTOM (HIHX OPramivHuX pedosii, GiodiabHuX Makpo- i
MIKpPOEJIEMCHTIB 1 38 CHPHAT/IABOT TEMICPATYPH, HOYHHAEC JinATHEA 1 Oyne
POIMHOMKYBATHCA (31 meukicrio 1 no 5000 3a 100y) 10TH, JOKH BHCTapHd-



30 Hacura | - TEOPETWYHI OCHOBW EKOTOKCWMKONOTI
S ST ee—.
THME MOKHBH, 200 J0KH IPOIYKTH 11 SKHTTENLUILHOCTI HE CHPHYHHITE TPHITH-
HEHHA POCTY HONYIAIIT 4 3arHeii HOBOYTBOPEHHX OpraHiIMiB,

Homy yTROPEHHS NOMYAAILTHHOT CKOCHCTEMH Y B HABEICHOMY ITPHKIANI
..... e HE POBNOYATHCH abo il I‘J“\ HKIIIOH YBAHHA NPDHITHHACTLCA HA ne BHOMY

CTarnl POZBHTKY CHC remMu?

[IpHYHHOI0 TOMY € [BA BHPIIAILHIX YHHHHKH. [epinit — ue enepre-
THYHHI cy0CTpar (HopMaidkHHi BMICT uykpis 21-22%) i nomussi pedn-
BHHH Y BHYTDIIHEOMY CEPSIOBHIIL NMOMYIALINTHOT eKOCHCTEMH. 3Mel-
HieHHA IXHEOT J{i.iT];I-.‘f;L"I'l $d ”\r T h=H K H M HHI.'!H AZKORO HLI'IH\[ IHHM KOMITOHEe-
HTOM 10 HYJH 3YTTHHHTE POIMHOIKCHHA ] ['IILJ IH."HI‘:..]FHHI ,'1|_'!If'.-E\' IR, HU [HO-
yac, :-n'+||1[|.|r'|'i1'lui,1 IYKPIR numnnn]’ CHEPIeTHYHOT NOKRHBH APIKIAKIB 3
posunal, Oltsure 30 r/100 eM’ TeK 3yNHHHTL POIMHOKEHHS | CHIPHYHHHTH
JarGens KITHH YHACTI0K 3HEBOAHEHHS TXHBOT IPOTOILIA3MH, AK | HAAMI-
PHE NEPEBHILCHAA BMICTY THILHX HHBHIBHHX PEHOBHH.

JApyruii umHHuK — BHALTEH] opradizmamu MPOAYKTH BHYTPIIHLOID
META00/I3MY Y CePeIOBHINE B KPHTHYIIH KiALKOCT CHIPHYMHAIOTS OTpy-
€HHA 1 3arHOe/b KIITHH, 3(0A0M 3HMKHEHHS NOnynauii sarazoMm. Takum
ArCHTOM Y PO3LIAHYTIH CKOCHCTEMI CTAE STHIIOBHIT crnpr (CaHsOH), mo
obon’ HAKOBHM MPOOYETOM KaTabo; JH‘-H 3d aH: Ii.['JLH‘lfitill.l OHXAHHA, I AKHH
BHILIAIOTE KJITHHA TIPH BHKOPHCTAHHI CAXApOIN %K IKepena exeprii |
KHCHIO 1A oKHTT. Opranism rpuba te rHe Bill eTaHomy, 0CKITbH 1e ©
SBHHHUH NPOAYKT HOro ®KUTTEBMX (QYHKILIT, a He orpyTa. [IpoTe, 3a HamMi-
PHOT KOHUEHTPaLT eranoiy 14-18 a6, % Y 3aMEHYTOMY BHYIDIHIHBOCKO-
CHCTEMHOMY CepeNOBHUL THHYTE YCI, HABITE HAHCTIHKIUN KNTHHE BHIHHX
IpiAKIB. CMEPTh JKHBHX KOMIOHGHTIB €KOCHCTEMH O3HAuae if MOBH)

JCCTPYKLIIO T 3HHKHEHHS K TaKo].

OriRe 1 Nepuini, i Apyruii YHHHUKH JiI0Th 9K eKOTOTIMHI. oCKilbic H
Bdl'OMO BRITHBAKOTR HA ¢ TPY h]"p PHG- lj!'l. FthLIUHd ILHY l‘l"- TOBY CEKOCHCTCMM.
Boanouac, 3a meBHHX yMOB — fiepi 3a Bee, KOHLEHTPALIT, TeMIepaTypH,
BIAEMOJIIT 3 IHIMMH AreHTamit, | LYKOp i CITUpT MO®yTh HADYBATH CTATYC)
OTPYT, OCKUIbKH CHPHYHHIOIOTH 3aruGeis NOmymsiii opranismis., Pyiiiry-
09 NONyJALio, S8 HaitMely opragisauiiiny gopmy ict IYBAHHA BHITY,
TaKi AreHTH (PaKTHYHO JNIKBIIOBYIOTE eKONOMYHY CHE TCMY, KOTPY 15 [OIy-
JALIS YTBOPIOE ¥ NOEAHAHH] 13 CEPCIIOBHMILEM CBOrO ICHYBaHHA, Y Take
CCPCAOBHINC HE CHPOMOMKHI 3aCCANTHCA ¥ IHINI MiKpOOpraHiaMu, sKi
MOMKYTh 1 HE MATH HIKOTO BITHOWEHHS 10 3radaHuX arelTis. Bianosigno
33 TAKOL CHTYALIT Oy Ab-AKHI CIEMENT, Comyky 4H peqon Iy, KA MpHI#n-
HAC ICHYBAHHA AKHBHX OPradisMiB i 3uuiLye NOMYJIALT, 1 BpewTi-peit exo-

CTeMy fK Taky, MOKHA PO3IISAATH AK «OTPYTHY U €KOJOMIYHHX CHO-
r'eM abo eKOTOKCHKAHTH,

Y NpHpoJHOMY NOBKiLI Bee Habararo CKNAHILIE, a/LKe Mo s

Al

OJTHHX JHBHX OPraHi3MiB € OTPYTOH, Te /IR IHIIHX € NOMHBOIO. aco0oM
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Poagin 2.
e —
MO R
TOEIHA]
fanacr
UIBHITKC
Otz
MEHTH ¢
111, 110
BHE BATT
FOIOBHC
Ak
HOWICHE
HIOEThL:!
CTATYC |
CMOBLIH
ICHYBaH|
CHHOM.
PI3HNX |
JOTIYH]
BHH B ¢
CHPHYHE
Oen
BAIILHY
EMOBIIH
Hitx

HEXHBO]
MiMHI S5
T.4, [IPHE

THHHQ BC
IXHBOIO |
(axTopi.
MOLIHPEH
OpraHizMi
ACHHA, TIC
Oy b-aKH:
Tok
TAMEAHHHA
METHKO-01
IMIHH, ax
LLIHX Opr
Exoro
KaHT abo ¢
CHHA 1 CM

-



P—

Poanin 2. 3arankHi NWTaHHA EKOTOKCHKONOTT 31
HOMHOBAHEA, TIEPETPARTIORAHHA DK, 3aXHCTY Bijl BOPOX iB TOWO. Yucienne
MOEHAHHA TOMYIAHLIH Yy NpHPONi 3DATAHCOBYE 3B 43Ky «noxusa i/abo
Ganacrt-MeraboniT—orpyran i nosdasige  eKOCHCTEMH HECTIO/IBAHHY,
1LBHKOITHHHHX HYH KaTact pmjutmm cHTYauji.

(Orke. B eKOTOKCHKOIOTIT areHToM 3ry0HOTO BILIHBY HA DIOTHHHI ene-
MEHTH € H‘\ [h=AKa [TPHPO) [Hd YH IIII‘r'-iII.L’I lir'J'H.J‘Ht.;'HH.LH AKD 34 LIILILHHUI.
i1, 110 CHPHYMHIOE CYTTER] IMIHH B Y rBOPIOBAHIH HHMK eKocHeTemi, Haly-
nac BarM eKOTOKCHKaHTA. BoHa pealli3ye CBOIO il0 HA i) 1iCHY EKOCHCTEMY
FOJIOBHO Hepe3 BILIHE HA OIOTHUH] YIPYTOBAHHH Y TXHEOMY JOBKLILIL,

SK10 J1isS TPUPOJAHHX TOKCHKAHTIB HE BUXOIMTE 32 Mexi B3aEMOBIIL-
HOLICHD Mid iHIMBIAAMH B CTPYKTYPI KHTTE3/IATHOI NOmy! ALl — He 3mi-
HIOETHCH 1T YMCEBHICTR, BIKOBA CTPYKTYpA i AUTTERICTH, BOHA 3Dcpirae

cratyc Oiotokcuya. OTKe, KOIH OTpyTa [IPHCYTH i Maeg 3HaMEHHA Yy B3a-
eMOBIIHOIICHHAX HOMYJAILH PisHUX BHAIB, &I1€ HE BITHBAE HA CT L1CTh
ICHYBAHIHA CHHCKOJIOTIHHX CHCTEM, BOHA i j1ini sanniacTes JiHme G10TOK-
curom. Ilpore, KoJIH OTpyTa BArOMO IMIHIOE COIBBIAHOIMEHHSA TONYALH
PI3HHX BHIB — POCIHH, TBAPHH, MIiKPOOpPramiaMis, BIUIMBAE HA TXHI EKO-
SoritH 9B’ A3k, Koperye ato NPUIHHAE NOTIK eHEpril Yi KpyToohir peuo-
BHH B GKOCHCTEMI, BOHA B Takuii cnocih CyITERO il Tpancdopmye abo
cnipuumiioe sunknennd. Taka oTpyTa OIOTOKCHH, JII€ AK CKOTOKCHKANT.

(CHOBHI IPYIIH CKOMOTIMHHX UMHHHKIB, AKI MOXKYThH MaTH YLUIKOTKY-
BAIBHY /10, € KiacHarum. Lle ~ fiomuuni ghaxmaopi, WO € PEIYJILTATOM B3d-
EMOBLAHONICHE MiZ JKMBHMH KOMIOHEHTAMH CKOCHCTEM ¥ HAITPI3HOMAHIT-
HILLTHX r:|H.'r[‘r\ ah ]UHHJ!H*”H Ffiﬂh!ﬂﬁp‘ﬂ OXOMI0HTL RECE KOMILICKC BILIH Y
HEKMBOT TIPHPOJIM: CBITIO, BOJONICTD, TEMIEpaTypa, pal Hailis Tomn) AHTPO-
(i SHHEHKY — 1€ BCeOIHa AiANLHiCTh HOMHHH, WO 3MIHIOC LOBKULIA, Y
1.4, npupoane, Jlo DioTHYHMX Ta anmMpPENINRI. YURHIKIE HAJICHKATh TIpak-
THHHO BCl TOKCHKAHTH, [0 MOMYThH BILUIHBATH 1ia €KOCHCTCMH, 3LICHHO BiI1
IXHLOFO KiILKICHOrO T2 AKICHOTO CKAaiy 1 MOEAHAHHA, AK O0OMEHY Bas1bHI
|1r IKTORH. UF.*H'F].FLI..‘;IH‘F-I‘I‘l'l'i‘l‘ ['H"ﬂl.l"rll.i'lliiﬂ CROA0L ILI[IJIH HHANIK BILTTHBIC Hid
[OMIPEHHS TIONMYJALIT PISHAX BUJUB, ULTAXOM nepesakol aryOHol Al Ha

Opradi3sMy, CTrBOPIOOYH  HERE ipitiysasi  npolaesu METADOIIIZMY, PO3IMILO-
AEHHA, TICPEMITIEHHA TOLLO, IPHITHHAE piti apanrHeHi QyuKu, MOPIBHAHO 3
Oy/1b-AKHMH IHIIHME BILTHBAMH.

Toxcuxanm — e okpeMuii arcur, ado CKAIHMH 1X KOMIUIEKE, 3 HpH-
FAMAHIHME THIE oMY (PI3HMHHME, XIMIYHUMA, QI3HKO-XIMIYHAMH
MEMHKO-BI0NOriYTHMH  BAACTHBOCTAMH, LIO 3YMORBIIOIOTH MATON0r HHI
IMIHH, @% JI0 PO3BHTKY HCIBOPOTHHX YpameHb KAITHH, OPraHiB, CHCTEM |
HiIHX OpraHi3MiB.

EKOTOKCHKAHT — LWHPLIC NOHATTA, EKOTORCHKAHT — 1iC TOH KE TOKCH-

caiT abo cyGeranitia, YTBOPEHa 1X [OENHAHHAM, AKI CHPHYUHIOOTH OTPY-
EHHA | CMEPTh HE JIHINE OJIHOIO HH NEKIILKOX OPraHisMis, a 3HULLEHHA



e
winol momynsuwii abo OarathoX MONMYJAAUIN, @ BIANOBIIHO H EKONOIYMHOT
crHeTeMi, v akii poHu icuysanu (Mont6i 1 Hefnop, 1990). Orxe erOTOK-
CHKAHT B 'Ij\;'{H'rl'r'f'lfi_'i«l Hi,‘i TOKCHEAHTA THM, IHO IS «OTRYTd 114 CKOIOM4Y-

HUO1 CHCTCMH.

Cijl 3ayBamHTH, M0 COTPYEHHAY 1 JHUILECHHA ONHIET 4 JEKLILKOX,
HEeXaH HABITH HAIMEHIHX 33 PAaHroM eKoCHCTeM, 03Hauae aecrabinizamiio
l.?'rll'i':lli ;':'ll.tii.iH':' BHILHX 38 PAHToM, [.‘F\'.l'li!."]l!il[lll’-". HANCHCTEM, Y AKHX CIIEMEH-
rapHi € JTHIE CKAAJ0BHMH enemMeHnTaMi. ToMy eKOTOKCHKAHT HaHMeHILOT
EKOCHCTEMH 3aBYKIH € CKOTOKCHKAHTOM [N HACTYNHOI 3@ PAHroM CcHc-
TeMH, | TAK Jiadi, ax 1o Giocdep, S riobantHol ekocrereMu. JIonHHa ak
DiogorigHuil OpradiaM 3IBHYHO € Ha REpIUHHI Xap4oroi mipaminn. Tomy,
OKPIM [IPAMOTO [OTPAILIAHHA OTPYTH 3 NOBKLUILIA, #K KOHCYMCHT HAHBH-
MIOr0 MOPAZIKY, ROHA MOME OTPHMYBATH i1 Y4EPE3 JIAHKH CKONOTIYHHX J1aH-
LIOriR KHBAeHHA, [HIIA piy, WO HA 1IeBHOMY piBHI opraxizauii Gioctepu
EKOCHCTEMA TMEBHOIO PAHIY MOMKE «CHPABHTHCHE» 13 CKOCTOKCHKAHTOM,
HefTPani3yBaBUIH YH JOKATI3YBABINH HOTO LIHOK CROTO iCHYBaHHA alo
TOBHOT Tparc(opMaull fe3 paroMol [KOAH U NPUPOIHOre A0BKINIL i
moaei. EKOTOKCHKaHTH JMI0TE HA NITHPOKOMY N0 CAMOPEryIaULiHHHX CHEC-
TeM | MeXaHiamis, WO YIPHMYIOTE PIBHOBATY 1 KHTTEOQiHE CHIBRI-
HOIIEHHA EKOJIONHHMUX (JaRTOPIB JKHBOT T HEXKHBOT TPHPOIN.

SIK MOHATIAHI TEPMIHH — TOKCHKAHT 1 CKOTOKCHKAHT, BHHHKIH Y CEpe/Io
BHLILT BYCHHX-OI0JIONB, ME/IUKIB, BIHCHKOBHX TOKCHKOIOTIB y KiHui 70-x poxis
XX cr. Y 10l yac mie CTano 3po3yMiTHM, IO BIUIMB MUNITAPHHX 3acoin
MAcOBOIQ YpasmeHHs Jionci (ximiusa, OGionoridba, PaOTori9Ha 1hpon)
HEMHHYHC CYNMPOBOUKYETHCSA, HABITE HA PIBHI HMOPOrOBHX 03, CYTTEROIO
HIKOA0K0 /LTS MPHPOIHOTO A0BKIJLTA. 30Kpema, noasa Aedomantin Ta iX BHKO-
puctannd BiHcekaMu CILUA y xom siftan B [HAOKHTAT NEPEKOHIHBO J10BENA,
IO SKOTOKCHKAHTH BPAKAIOTD HE JAHIIC POCJIHHHICTE KYHITIB, 4 i LIKOIATE
TBAPHHAM 1, TONOBHE OeInocepenHbo, JIOMM, 3MIHIoIOTs NannmadT, i 8
PELLTI-PCLIT BIVIHBAIOTH HA COMIANBLHO-NOMTTHYHT [IPOLECH Y CYCTIUILCTRI.

EKOTOKCHKAHT MOKC NPOABAATH CBill BIIHB 4K WA OKpeMmi 0coGHEN
KOHKDPETHOT NOMYJIA, Tak | HA 3arajibHY eKOJIONYHY CTPYKTYPY MONy.1A-
it JUA eKOTOKCHKAHTA MOMe PEATI3YRATHCH LUTTXOM BIUIHBY Ha B3acMO-
BIIHOILEHHA MUK IONYISUIAMH PISHHX BHAIB i 0COGHH PI3HHX BIKOBHAX
FPYII, CTAT! TOWO MOMYA1iT OQHOTO BHIY.

PO3PI3HATOTE Taki eKOA0riuHi (JOPMH BIAEMOBIIHONIEHE BHIIIR (nomy-
JALH), JIe MOKYTh MATH BIJIHB €KOTOKCHKAHTH:

¥ @HTHOIO3 — AHTArOHICTHYHE ODMEKEHHS MOM/IMBOCTE CIHIRICHY-
BaHHA BHIIDB ¥ JMAHUIOrax KHBICHHA (AKIIO HEraTHBHA i oanoboksa e
dMeHCal3M);

v’ KOHKYDEHILf — CYNEepPHHIITBO Mis OKPEeMHMH BHIAMH 34 JaHKH y

JAHIKOTY HWHBIICHHS;
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v XWKANTBO — ICHYBAHHA 34 PAXYHOK IMIIHX BHJIB ULIEXOM T0JIH-
BAHHA;

v napazuTiam ICHYBAHHA 33 PAXYHOK SKHBICHHH BHYTPILIHIMH
pecypcasMu 0coOHH THIMMX BHOIB;

v cum0103 (MYTYalisM) — COIBAHTTA PI3HHX BHIIB, 32 HKOIO BOHH
MAI0Th B3aEMHY KOPHCHICTS, B3aEMO/I0MOMOTY.

EKOTOKCHKAHTH MOMKYTh MATH BIUTHB HA €KOMOIMHY CYKLECIIO — 3MiRY
3 TUTHHOM 4acy NONyJAUIH OprafizMis OJJHHX BHIB IHIDAMH, 100 OIHAYAE
rpaHcthopMAaILIio CKOCHTTEM.

3AaTHICTH OPrasiaMis (MONYMAUIH) YHHKATH WIKIAJIHBOIO YH YPAEy10-
YOTO BIJIHBY CKOTOKCHKAHTIBE Y IEBHHX €KOTOMNax (MICILSX OCeaeHHH
OIHOrO 4H Jekinskox suaie) abo GioTona saranom (NgaHKa 3 OaHOTHIHIM
DIOLEHO30M) HA3MBAIOTL TOAEpanTHICTIO. Binnosiano o zaxony B. 1lei-
(hopna, moaepanmuicms — e AiaNazon MK MIHIMATLHHM 1 MAKCHMAL-
HHM BIVIHBOM TEXHOTCHHO! PeHOBHHH (CYKYIHICTB XiMIYHHX CHOJAVE, 1O
noTpanyuan B Dlocgepy 3aBIaKH AMALHOCT] HOIHHK).

HMesxi sueni (Hiepe, 1981; Eichler, 1982) Bsenu nouarrs “nyasosof
TOJCPAHTHOCT — CTAHY, 34 AKOI0 B Xap4OBOMY MPOAYETI, BOAI HE [OBH-
HHO OyTH HIAKHX 3AJIHIIKIB TOKCHMKAHTIB 13 OGIONHIHHMH BAACTHBOCTAMM,
CTOCOBHO MECTHIIHIB [1I CKOMTICHICTH BUXOAATE 3 TOI0, 10 IX KUILKICTD
HE MOBHHHA NCPEBHILYBATH 3HAYCHb, KK BAIHAYAIOTh ¥V 3IBHYAHHIN anani-
THYHII npakTHi, a came Gyt na pinai 0,01 mr/kr.

3anponoHOBAHO TPH PiBHI AiT 114 “MPaKTHYHOT HYJILOBOT TOJICPAHTHO-
e’ 1-H — nosponennit pisens 10 0,1 Mr/kr; 2-it — noIsoneHni piseHs i
0,02 no 0,09 mr/kr; 3-it — po3eoncuuit pisens sig 0,019 g0 0,004 mr/xr.
IlpoTe, 3acTOCYBAHHA TAKOrO IMOKASHHKA B NPAKTHIL € BEpai obMemenHm,
Tak, y HiMeusnHi BRa®ka0Ts, 110 3HAYCHHA, AKC aopisuioe 1/10 sin go3so-
JICHOT KOHUCHTPAILIT He 3aCIYTOBYE YBArH,

3AKOH TOJCPAHTHOCTI ACMOHCTPYE — it GiONOrMYIHO AKTHBHHX PEUOBHIL
(bAP) n00pa e TIEWw Mipoo, AKA BU3HAYAETLCA 103010, JUId pociui y 1oHmi
MOCYUUIHBOIO KMIMaTy HAIMIPHY KUIBKICTE JIDULB MOMHA POIINANATH K
HIKULTHBHI (paKTop-3a0pyaHIoBaYy, o pyHHYE 30HATLHHIH DI0reoLeHos.

Jlna TeapuH ToNepaHTHICTL MOMe DYTH BHpPRKeHa, AK [0BHA a00 1ac!-
KOBA BIZICYTHICTh IMYHONOIiYHOT peakiil i3 sHpoOncHua awtutin. Taka
FOJEPAHTHICTL JO3BONSAE 3AIHCHIOBATH TPAHCILIAHTALIT Opramis B pasi
noTpedH. BHROpHCTaHHA XapuoBux no0asok (aHTHGIOTHKIB, CTHMYISTODIR
POCTY, TOpMOHIR, OIIKIB), 10 AKHX OPraHiaM JAEMOHCTPYE TONEPaHTHICTh,
BPCLUITI-PELIT CTAIOTHL HEFATHBHHM 1 IIKLLIMBHM (akropom. TonepanTHicTh
MOze OyTH 3BEICHA 110 YHHHHKIB, AIMITYIOMHR Y KPHTHUHHI nepion #uTTs
(pariThicTs, XBOpo0a, POIMHOMKCHHH, TUIONOHOIICHHA) YH IAATHOCTI 0OCO-
OHHM TICPEHECTH BIVIHB HAAHOpMATHBHUX (axTopis cepenosuma (mkin-
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3po0HTH BHCHOBOK NPO HiEiInMBRIE BILIHB t‘l(nhlt'li'.'\.flmﬂil'liti .\H"-m-u.lﬂﬂ
AHHIE 33 YMORH NOPIBHAHHSA 3 HOPMOKO. Came “NOHATTA HOPMH -, MG, Hals
IBMYAIHO HIHPOKO BUKOPHCTOBYIOTh B COLLAZIbHHX, Gionorimux 1 .‘.'Il.:.iilf'-t-
HIX HayKax, Mae cyTo (inocodehrke 3HAUCHHA B pasl, ROJIH HEMAE A0CTAT-
HEOI) EKCHEPHMEHTAIRHOID m':l'p_a.-'n1}15115”1.5[. f.fuplllﬂ' (Bift nar. norma
JpA3KOBA Mipa, IPaBHI0) B EKOTOKCHKOIO mae Oyt |<m=|_'1|f]nxll.rm|m AK
YMOBHA2 DiBHOBAra JIOULILHOTO iCHYBAHHA Opramiamy y JOBKULI, 3aKplil-
jena B reHoTHUI i peamisosana ueped (enorni. lluTanna npo BHKOPHC-
FHMHY NOKATHHKAL, L0 BHIHAMEHHH SK HOPMA, BHPIUYETHCA HA MLACTaBI
METH, 3aBAAHHA PODOTH, HOPMAMUEHNX QOKYMEHMIE, MATEPIANLHO-TCX-
Hiynof Gazn Ta HAYKOBHX TO3HILIH, HA AKMX CTOTTH NOCHIIHHK-BHKOHABCI.
I kinnueri 19 NOBEPXOBOIO MONIALY BILIMB HC 3aBAKAM € HCTATHBHHM
A epomioniiitoro npornecy. TUIBKH BHACKINOK 3aKPIMICHOT MY TALLT MO~
JIMBA I0ABA HOBMX BMLB TBAPHH 1 POCIHH, @ 3HAYHTH | HOBHX HOPM.

3-noMik WIKLUIMBHX, HETATHBHHX HACHIIKIB BIUIMBY TOKCHKAHTA 0C00-
JIMBY YBATY ]]|']IIE1L‘['JI'L1I[TI1;Z KAHLCPOTCHHE, :"p]}']l!l'L'HE-IlL L‘."p]t_]p]{’lll’llil._'ll'illl'i.
TEPaToreHHa if roHaA0TOKCHHHA JIT.

Kanuepozenna Jis TOKCHKAHTA (Kamiepozenes) noiarac B iHayKuii
MPOLECY YTBOPCHHA 3N0AKICHHX KIITHH Y dopMl TRanunx myxnuu, Ilyc-
KOBHM HHHHHKOM KaHIEPOTeHHOI il € BILIHB OHKOFEHHHX PEHOBMH, AKI
OYBAIOTE EK30reHHOT (HAAXOAATL 10 OPradi3My 3 J0BKIIIA) Ta eHA0reHHOT
(VTROPIOIOTLCH B OPraHisMi il BIUIHBOM BHYTPIIIHIX TIPOLCCIB, HANpH-
kiaj, 1ijl BINTHBOM MOXiAHHX aMIHOKHCIOT TpHNTOMaHy 1 THPOIMNY, abo
CTEpOiHUX ropmouis). Jlo 1HAYKTOPIB KaHUEPOreHe3y HalekaTh paila-
[ifTHI, XIMi4Hi, BIPYCHI, CHAOKPHHHI, TPAHCIUIAHTALIHHT YHHHHEN.

Peqonuin, K COPHAIOTL BHHMKHEHHIO VIOAKICHHMX IYXJIHH, HA3HBA-
0TL KaHLeporeHaMy. 3a KaHUeporcHHOKw AKTHBHICTIO PEHOBHHH HOJLIA-
0ThL Ha 4 rpynm:

v’ R6HO KaHKEPoZenRi, BIIl AT AKHX BIIOMI BHITAIKH BUHHHKHCHHS 1YX-
JIUH ¥ oaHHe (Oedsnann, oens(a)nipen Ta in,);

] Kahucpeseni CFJ]’.IJ['-[H[IJ-IIH'JE. [TYMXIHHH Y |'1j3h'|f.'\' BHIB TRa-
:}I'.JI d |"Il THMX 1119X18 HAaOXOJMEHHA 0O [‘rI'H'H:H["l.‘-ﬁ". ane ix IiL]IlllL'rI{'II cliHa _3]iF[
Ha Juouny He noseiena (ITAB Ta iu.);

Y\ eaaOri Gracmomnozenu — NYXIHHHE BHHHKAOTh B NOPIBHAHO HEBCITH-
KOMY BIZCOTKY BHIAJIKIB TA Y BIUTAICHHIT IEpioL AHTTH (anapin, xaopodoe,
LHHED TA 1H);

v cymaigni Kanyepozeni — 11po X GIacTOMOIreHHY Ail0 HEMAE J10CTOBI-

PHHX JTHHX]

¥\ nporkanyepozenny — 1¢ PEHMOBHHM, AKi cami 10 cobi mwe mawTh
KAHUEPOICHHHX BIACTHROCTEH, &N¢ B PE3yNbTaT 3MilK cepenosuina, pH Ta
1H. (HAmpHEIA, Yy KHLIIKOBO-UUIYHKOBOMY TPAKTI) MOMKYTh CTATH KaHLEPO-
FeHaMH (HITPHTH, HITPATH i TH.).
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Mymazenna N5 (Mymazenes) Nomiarac y IMiHi TeHeTHYHOT HgOopMarii
KIHTHEM 200 OpraHiaMy (BIUTHB Ha CTPYKTYPY MOJICKYN JTHK), PoapiznsioTs
nekiabka 11 BuiB: DNACTOMOrEHHa (CYNPOBOIAKYETHCH MyXAHHHHMH TPaRC-
qropMauisMi), cnagkosa (BHHHUKAE Y CTATCHHX K TITHHAX, [CPE/IAETLCH 1O
CTIANKOBOCTL), HECTIAKOBA (CYIPOBO/DKYETHCA BHPAKEHHMH 3MIHAMH Mopio-
noridanx 1 GisionoritHHx 03HAK), JeTATLHA (CYNPOBOLKYCTHCA sarnbeuno
OCODHHH N1 9ac eMOPIOHANBHOTO PO3BUTKY afo 10 NOABH HAANKIB).

TOKCHKAHTH 3 MYTArCHHUME BIACTHBOCTAMA MAKOTE 3NATHICTD 1HIVKY-
paTH MyTamii. MyTawii, 1o BHHHKA0Th BHACHIOK MYyTareHHoi il TOKCH-
KaHTa, OypaTh: TeHHi (3MiHA TMOCHLIOBHOCTI HYKICOTHIIB Y MCKax
OJHOTO T'eHa), \]'m'-.-numlsl (3miHa CTPYKTYPH XPOMOCOMM ), reHOMHI (3MiHa
KiJILKOCTI YK HADOPY XPOMOCOM).

XiMiugi peHOBHHH, IO CHPHYMHHAIOTH MYTarcHHy Ai10 NOJLIAINTL HA
raki OCHOBHI TPYNW: NPHPOAHI HEOpraHiudi (HITPaTH, HITPHTH Hoin) i
OpraHiuHl CnoNyKH (ankas I0T/IH, TOPMOHH i 1H.), nepepobiieni TPHPOJIHI
PEHOBHHH (ITPOAYKTH Hadi i 1H.), XiMIMHI OPOAYKTH, [0 HE BHAB] ICH] B
NpHPOL (1edK eCTHLHIN Ta JKAPCHK] npenaparu).

ok un_.rmmum;.-mm i — 1e BACTABICTE PEYOBHEN TPH HAAXOKCHHI B
OpraqisM Marepi BUKIMKATH 34rHOeih 4H naronor iymi aMIHE 3apojKa uu
emOpiona. Pi3gl peqoBiHH MaloTh BIIMIHHY OJH4 BiJl OMHOT 3AATHICTH
BOIMBATH HA eMOpioH — eMOPIOTPOIHICTD. Haificnpusa tiMBilnHMH 18 0po-
ABY TOKCHYHOI 3aranbHOMIA3MATHYHOL emOpiorporHol il crovarky Ha
KITHIY, 4 3roZoM Ha emOpion € nepn jisa TIGKHI BiJL 3anainsenss. Ao
eMOPIOTOKCHUHA J1ifl He 3aKiH4YEThCA BHKHIIHEM, TO ¢ 03HATAC NOHATOR
repaToreHHol il TOKCHKAaHTA.

hpu.a.um»:*mm fig — Le BIACTHBICTH TOKCHKAHTIB BHKIWMKATH TOPY-
HIeHHA npoLeciB eMOpioreHesy 3 mrunhnmusnl anoMaiii pozsarky. o
[EPATOrCHIB HANCKATh LHATOCTATHK, piraminn A, J1, K it autdioTHKH,
AKIIO iX BKHBATH TPHBAIHIT Yac. CTpYKTYpHI Ta :lmummlm IbHI e(PexTH B
eMOploHAIBHII MEPIOJI BHHHKAIOTE Y nepui TPH MicAli BariTHocTi.

EMOpioTOKCHYHA (TOKCHYHA nig Ha emOpio) 1 TeparoreHHa (aHoMa i
PO3BHTKY ¥ MOTOMCTBA) MiA MPOARIACTLCA B PE3Y. NLTATi [IPOHHKHCHHH
‘I\'I”I'Ii‘. pevOBHH, Hf\l MAIOThH I..,'ﬂ'l.1['.ﬂi_‘|lL'Hxl. I-!I‘HH i ILI'hlID]L”]h BIIACTHRO-

, Mepes raLeHTapHuii dap’ep | BHACHIIOK [IPAMOIO BIUIHBY HA TKAHHIIH
m.npmn} [TokasHHKAMH eMOPIOTOKCHYHOT 11T CAYKATH 3araibHa emopio-
HAUTBHA CMEPTHICTB, CCPEHA MACA 1 PO3IMIPH eMOpIoHIB Ta 1H.] TEPATOrCH-
HOFO BIJIBY — JOBHILIHT TA BHYTPINIA @HOMAMT POIBUTKY i iH, EmGpioTo-
KCHMHMMH §i TEPATOrCHHHMHE BIACTHBOCTAMH BOIIO] 1 H0TH MOXIHI KapDaMi-
HOBOT, Ti0- 1 AMTIOKAPOAMIHOBOT KHCIOT T4 iH.

onadomorcuuna Nis — 1€ BB XIMIYHHX PCHOBHH (X OpOpranitii
MECTHIHAN, KapbamarH Ta iH.) Ha CTaTenl KITTHIHH (HerarHBHI 3MIHH B A€Y-

HHKax i CiM HHHESX).
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Crpodu 3 KOPHCTIO U1 SUO/IMHE BILIHBATH 32 JIONOMOIOK) €KOTOKCH-
KaHTie Ha (OpMH BIAHOCHH MIK NONYIANIAME Ta BCEPEAMHI MONYIsii
CYMPOBOLIAYHTE BCHD [L"l'i‘lj‘lili_"' moacrsa. B Hi[lLlli;‘.l]E'I'H}" PAXYHEY BOHH 3B0-
NATBCA JI0 BTPYHAHHS Y peanizauiio esomouiiino chopmosaHux dyHKIO-
HAITBHHX KOMIOHEHTIR GKOCHCTCMH, & CAME Yepe3 BIUIMB HA YTROPIOBaYi
OpraHidHHX PeHOBHH (HPOJAYUEHTH — ABTOTPO(GHI OPraniaMu), CrHOKHBAY]
AHBOT OPraHiMHOT PEHOBMHH (KOHCYMEHTH — [TIOJH, TBApHHH, Gakrepii,
rPUOH) T4 PYHHIBHMKH (pPelyUeHTH) OPraHiuHUX PEYOBHH, iX PCINTOK i
NEPETROPCHHA B .".!JIEJC[JL'I_'H:!JE COJIL.

EKOTOKCHKAGHT BIUIMBAE HA OCHORHI [OKA3HHMKH KoOHCOpii um Gioreo-
HeHO3Y. EKOTOKCHKaHTH, 3Ae01IBI0N0 CNOYMaTKy RILIHBAIOTE CAME HA 1HIH-
Bi/IH, OCODHHH, NONyNALl, & BHE 4epe3 HuX Ha DIOLeHO3, 1 JMILe NOTIM Ha
GloreoneHos — WidicHy ekocHeTeMy, ToOTO 1T GioTy 1 ocBocHe Helo (hisuuHe
cepenosuile. blorcoleHo? Ak HAUCKNAAHA TFAPMOHIYHA CYKYITHICIL JKHBHX
OpradiamMia 13 iXHIM DPHPOUHHM 0BKULIAM, U0 BKTIOYAE 1HIT HEKABI 1114 i
PEHOBHHH, BOJOJIE 3AATHICTIO 10 caMoperymauil it camopinTeoperns. Eko-
TOKCHKAHTH MOMYTh ¥ MUICYMKY BILUTHBATH HA OCHOBHI MNOKa3HHKM Ol0-
FCOLEHO3Y, & caMme BHADBY pIRHOMAHITHICTL (KIIbKICTH BHOIB), IUILINCTh
NONyAail (KIBKICTs 0cOBHH HA OAMHHLIO TUiomd (00 emy), Glomacy (dito-
MaCy, 300Macy, MIKpoGHY Macy — 3aralibHy KUTBKICTL OPraHivyHix peqosmH) T4
CHEPIrETHYHIH  PECYPC  CKOCHCTEMH  (KUIBKICTB  €HEPrii  HA  OUMHHLIO
(L1001 MACH, 3aiTMaHOT HEI).

2.2. Knacudikauisi eKOTOKCHKANTIB

Mipoi MIKIZIMBOCTI OTPYTH € TOKCHYHICTH, AKa 0OCPHEHO MPOMOp-
IifiHa cMepTensHiii 1031, ane npamo nponopiiiina Hebesneni ypameHus
TORCHKAHTOM. Hebesneka ypameHHs THM BHIIA, YHM HIKYE IHAYCHHS
Mopory KL UTHROT I,

Janekno Bin o3nak Aii Ha Oprauism JMOANHH XiMiuni wKidiuei pevo-
GUHI TIOLIAIOTE HA 3arANbHOTOKCHYHI, MOJAPAIHIORAILHI, MyTareHii, Kail-
Leporenni, sanyuausoi il if Ti, O BINIMBAIOTL HA PENPOAYKTHBHY (yHK-
LLTHD, ';.'i._‘ll:l._'HH].It'iﬂI'H]'!H.

Ja2aabnOMoKCUYHi PEUOBHHH (e CyOCTamill, o COpHYHHIOIOTL
OTPYEHHA YChOTO OPraHi3aMy JHOAHHH abo BILIHBAIOTL HA OKPEMI coMaTHY I
cueremn (kposoteopenis, IIHC), LI pegosimmn MOKYTL 3yMOBHTH NaTOIO-
FI4HI 3MIHH MEBHHX OPrafiB, HANPHITAA, HHPOK, medinkn. Jlo uux naie-
AKATH TAKI OTPYTH, AK YAAHHIT ras, ceniTpa, KOHIUCHTPORAH] POIUHIHE KHC-
J0T YH JYTIB TOLIO.

Hodpasnweansni peqoBHHN CHPHUHHIOIOTH NONPATHEHHA CITHIOBMX
ODOIOHOK, JHX&ILHUX LUIAXIB, OMCH, NEreHs, WKIpH (HANpHKIan, Xaopa-
HeToeHon, anaMcut, X1op, Prop i a3oToMicTK CHOJNYKI).
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Mymazenni peHOBHHA NPHIBOAATE /10 NOPYUICHHA TEHETHYHOTO KOLY,
sMind cnazikosol inopMaiti (cBHHELL, PATIOAKTHRHI PEHOBHHH TOILO).

Kanuepozenni peqHOBHHH — CNPHUMHIOWTE, SK [PABHIO, UIOAKICH]
HOBOYTBOPEHHA — MyXITHHH (apoMarHuii BYIICBOIHI, LHKIIIHI aMIHH,
aafect, HiKellb, XPOM TOLLO).

Peuopiin sadyuLineol OIF IPH3BOIATE /10 TOKCHYHOTO HAOpAKY Jeretb
(OKCHI A30TY, I]H"'La'LH]

[IpHKiIaoM PEYOBHH, IO BIIHBAKOTL HA PERpoOYKMuUGHy (hyHKLii0,
MOKYTEH OYTH paiioakTHBHI i30TONH, PTYTh, CBHHEIL TOLIO.

Cencubinizamopu — PEHOBHHH, LI0 JUIOTH AK ANCPrey. e, nanpu-
KA, PO3UHHHHKH, (JOPMANIH, JAKH HA 0C HORBI HITPO- i HITPOZOCHOIYK.

Vei 1KiIHBl peHORHHH 3a CTYHEHeM HeOeInekH A JNOAHHH 110, 11-
AeH] Ha HOTHPH KILECH,

Sk morasHuE Hebeanexy, UPHAHATHI Koeginicnm Moxciusozo inzca-
anuiinezo ompyentg — KMIO.

KMIO = Cao/Csp,

jte. Csq — KOHLEHTPAIIA PEYOBHEHM, 110 CIPHYHHIOE 3arHbeh 50% mijpoc-
AiAHAX TRAPUH TpK 2-4 T IHranauiiHOT PEYOBHHH (Mr/m7);
(s — HacHYeHa koHueHTpaitin npu t = 200°C,

Koe(inienr KMIO, 3aiexkH0 B HHCIOBOTD SHAMCHHAR N03BOMAC HO 1i-
AHTH XIMiUHI PEHOBHAE 3 IHFANAIIHHOI0 HEOE3NEKOI0 HA HOTHPH KIACH:

[ kiac — nanseuHaiino nebesneuni, KMIO = 300

I knac — e Hebeaneuni, KMIO = 30-300;

L1 knac — nomipuo webesneuni, KMIO = 3-30;

IV kizc — manonedesneyni, KMIO < 3.

I-rroMisk nebesnednnx xividmx peqosun (HXP) BRALIOTE 0CODANHBY
FpYIY pEHOBHH, M0 € Haibiibme pedesneniMH T JIOJIeH Y BHITAJKY
MOTPAILIAHHA B HABKONMIIHE CCPEOBAIIC. PeuoBnu# LIET FPYNH Ha3uBa-
(OTh CHABHOOTION UM OMPYIHIMU peuosunamu (CHOP).

[Mpuitusiti asa kpuTepil odopy B rpyiy L CJ1OP: nepiusii — HANSKHICTD
TokendHOT pedosrin J10 =11 knacy Hebesnexu 3a KMIO; apyruit —imMosip-
dicTh | MACIITADH MOAUTHBOrO 3abpYIHEHHS NOBITPS, BOIM, MiCLEBOCT]
pH BHPOOHULITE, TPAHCIOPTY panHi Ta 30epiranni HXP.

BeeaeHus APYroro KPHICPi 3YMOBICHO THM, [HO i3 JI0BOII BEMHKOL
KUILKOCTI BIZIOMHX 1 3aNIaHOBAHMX HA MAHDYTHIH BUITYCK XIMIYHHX CIIOILYK,
japaxopanux 3a sennquHow KMIO® 10 I-1I knacy weOe3nekH, peasibHy
3ArPO3Y MACOBOTO YPAKEHHA NI0ICH CTAHOBHTE JIHILC T3 X qacTHHA, AKa Mac
BeMKL MACIITAOH BHPODMMLTBA, CHOMMBAHNS, 30epiraHHA 1 TPAHCIOp-
'I':-'!‘.-"lIIEIS’T

Mpiennanng Hawol kpainn o Paiw €ppomyt i OaaHHA MaTH
COMAILHO OPICHTOBRAHY PHHKOBY €KOHOMIKY BHCYBAC HA NOPAAOK MEHHHIE
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HEODXIZHICTE JKOPCTKO JIOTPHMY BATHCA BUMOL /10 MOAIHBHX TOKCHKAHTIB,
IO € 3aralbHOBH3HAHKMH | CTOCYIOTHCH EKOTOKCHKOIOTIHHAX J10CTIIKCHb.
JazHauumMo, 1o 0e3 J0TPHMAHHA BHMOr cucteM GLP i1 GCP HagiTh BHCO-
KOecKTHBHI BITHHIHAHL 3aC00M He MAalTh WAHCY BHXOMY HA CBITOBMI]
PHHOK, @ B G/M3LKOMY MaiHOYTHROMY 1 Ha peanizatin Ha Tepenax CHJL
MizkHapoaui cranpaptd — GLP, nodatok po3pobicHHo aKkux OYB Nok!a-
AcHHI YIIpaBIHHEAM [10 KOHTPOILO 3a AKICTIO XapYOBHX IPOIYKTIB 1 MeamKa-
MenHTiB (USA-FDA) 1979 poky, HIHPOKO BHKOPHCTOBYIOThL B YChOMY CBITI.
JindepeHuiHOBAHME TAXIT /10 BHRYEHHS 3araibHOTOKCHYHOT i1 dio-
Jaeciuno akmuesnux pewosun (bAP) nependayae noaun ix Ha S5 opyn, y
AKHX BCTAHOBJICHHS HelukLIMBOCTI 38 GLP € 000B’ 13K0BHM:
— HoRl BAP 4H TOKCHKAHNTH 3 HEA03IBOJCHHMH ¥ MEiHHYHIH NpakTHui
IHIPEAIEHTAMH;
HOBI BAP 4H TOKCHKAHTH 3 HOBHX CYDCTANLIN;
BAP 4 TOKCHKAHTH, 10 BHKOPHCTOBYIOTE LICHA BHIOTOBICHIA 34
HOBOI) TEXHOIOIICIO;
bAP uM TOKCHKaNTH, 110 JO3BOJICHI, A/le NPONOHYIOTECA YH [lepe-
0a4aK0TLCH 110 BIUIMBY 38 HOBHM LLIAXOM BBCICHH;
- HOBL KOMOIHALIT A03BOJASHHX /10 3acTocyBaHHA BAP un TokcukauTis,
Janexio il TOro, 40 AKOT IPYIH HAJEAKATH TOKCHKAUTH, 0DCIT BHKO-
HaHHX poOIT Oyie pisuuif). Cuig spaxysatn Toif Qakt, mo Mik rpamm-
WIHHAM Ui YKpaTHi 00CATOM JI0CHIDKeHE, AKi BBENCHI Y HAIOHANBHI
PEraMCHTYIOH] AOKYMEHTH, | 3araibHOCBITOBMMH CTAHAAPTAMH ICHYIOTH
fnesHi poadikaocTi. Ile Mae 3HAYeH A Yy THX BHNAIAKAX, KOJIH AOCHIHHKN
DAKAIOTH JODHTHCH BHKOPHCTANNA BITYHIHAHOID 1acoby 3a Mexamu CHJL
Cepenl BenHKoT KiIbKOCTI Cipod CrBOPHTH €1HHY Y3arafbHeHy cHoTemMa-
THKY CKOTOKCHKAHTIB HA CBOTOMIHI OMHA HE € 3araTbHOBMIHANOIO. [CHYIOTH
NEBHI POIOIKHOCT] MizK JICPAABHHMH BHMOIAMH 710 OUIHKH TOKCHKAHTIR | 11iji-
XOJAMH, 110 NPOMOHYIOTH PisHI aBTOpH KiacH(ikamiil. Y npaxtiid ekonoriy-
HOIO MOHITOPHHIY H CAHTTAPHOTO HACAAILY PEKOMCHIOBAHO BUKOPHCTORY BATH

HAJIEAHICT TOKCHKAHTIB 110 BUITOBLNNX Kiacie weGesnexu. BB Yrpaini juis
HBOMD 32CTOCOBYIOTE 4 Knacu (rabn. 2.1), a 8 CLUIA — 6 wiacin PEYOBHH (TafuL
2.2). B ocHory uMx kmaciikauiii noknaneHo “eiekT ekoTokCHYHOT i a1k
HACHLI0K B3AEMOIT MK XIMIMHIMH, (isHuiiMy, Di3HKO-XIMIUHHMI BIACTHEO-
CTAMH, J03010, LLLAXOM BBCACHHS T 3araibHHM OIONOMTYHHM CTAHOM Oprafi-
3MY Ha MOMCHT KOHTAKTY 3 BAP gn TokcuranTom™,

B OCHOBI ICHYIOUHX Kiacudpirauiil wkidausol 0if pevoeun newars
ERCACPHMEHTAIRHI MATCPIAITH, 10 BPAXOBYIOTH KUILKICTh 1 IIBHAKICTL VBe-
JACHHA TOKCHKRHTA H KOHUEHTpALLOo HOro B OPraHiimi. f!{ﬁﬂ.“ﬂﬂ!”ﬂh‘; 1o
BHKOPHCTORYIOTH (Tadimul 2.1 -2.4), € noKasHHKaMH eKCTPanOsLiiiHuMy,

BoHH HANAWTOBAHI HA MEPCHCCCHHA HA TIOAHNY MATEPIaiiB CKCIIEPHMC-
HTY, 110 OTPHMAHI HA TBAPHHAX.

h;_
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Ta6n. 2.1. Knacvdikauis HeGeaneku pevosn (TOCT 12.1.007-76)
' | Hopmu Ana knacis Hebesneky |
Aok BrY ) I, I, i, IV,
| TMokasHWK TOKCHMYHOCTI : .
. HEA3BMYENHO |  Oywe nomipHo Mano
nebeaneuHi_|HebeaneqH nebeaneyHi | HeGeaneyH |
IOK pevoawH poboyoi :
(AR po-CRit RE0S) <01 0,4-1.0 | 11100 > 10,0
30HM, MITM™ 3 il _ =l
CepenHa cMmepTensHa
|KOHUeHTpauIis, _ < 500 500-5000 | 5001-50000 | > 50000
liHranALia, Mr/im-
CepefHA cMepTenksHa
fo3a 3a noTpannaHHa 15 16-1580 151-5000 > 5000
|8 LUNYHOK, MITKE
CLpP,':LHq cMepTensHa
|noaa npy NPOHUKHEHHI 100 100-500 501-2500 2500
Hepes LW LKipy, Mk | e A 5] M o i SR e - o
|KoedilieHT MOKNHBOTO
liHransuifHoOro OTpYEHHA < 300 300-30 29-3 <3
lh'-"l[D ANOE W : o |y b |
|SoHa | !ul:'p{)l ,:u- > i t:u 6= 1E\ J—| == 51 i il
SDHd %poHiuHOi Al SHO i) EJ e 4 ﬂ Do |
Tabn. 2.2. Knack Hebeaneky WKIfNAB1X peYoBuH
[ | Mo npyt | IHranauia | [ |
: 3peaeHH 4 ronukm, | Ha wkipy | Wimosi
han Crynikib Fam,em-ll] 1 :::u_u,ul_alm I-.gn wkipy | W ‘IDBI[?IH’E'
|eGeaneru| TokcuuHocTi B LLNYHOK, CMEPTHIGTE kponfA, | s ana
[ g | OOHOpPa30nB0 (2—4 wypy | N0 MrjKr  NOOWHKA
1l _ ; {Luypu), Mrfkr i3 @) |
i 4 Hanzsu4aiHo 10— .5 | -
Lo e 2 100 <30,
Nye 1 vaiha
GIERSE 1,0-50,0 10.0-100,0 | 50420 | noxka;
TOKGHYHA |
. - : | 4.0 mn

: Mip [ 43,0 -

g L (FIOMIDED 500-500.0 |100,0-10000| 230~ | 30,01
oL TOKCHYHA | 3400 : ]
' IMano z 1000.0- | 341,0— | .
4 lowowwa | 50005009 100000 | 28100 | S
[ 5 [MpakTHyHO 5000,0- 10000,0- 2811,0- 095 n

¥ |HeTOKCHHHE 156000.0 1000000,0 | 225800 | =

3 YMoBHO = _ ST T, |

| ° |Geanewwa | ~ 15000 )| R Op000 BT Ze 1§21 morTh)

Bei wnacupikatii CTIpAMOBRH] HA saroniranH
Bolu NOBHHHI BPAXOBYBATHCH NPH pmpmuu HOBMX TEXHO-
HMH CROTOK=

BOMY BILIHBY.

JIOTLiH, CHHTE3Y I BIIpOBA]L IAREHHI0 HOBHX pEUOBHH i3 Il.\h'l]lii'lll

CHYHAMH BIACTHBOCTAMH.

4 HEraTHBHOMY LIKI/UTH-
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Tabn. 2.3. Tirlerivsa knacudikatya OTPYT Npw pi3HWx ciocofiax BBEAEHHA B onraHiam

c Kriac IHranﬁLLiﬁHnﬁ LrTHX ExvrepansHui
TYMIHb | flac 5 ; 5| WNAX YBEOEHHA,
TOKCHYHOCTI Hebezneku NA0en M FOK, mMrim’ n ﬂ'}-“ rﬁ."ﬁr
. F.-:la_e'.wamm 1.0 <10 <15.0
| _ [HeDesneunl | b e T T LY
Mras |
2-3 Ayxe : 1,0-10,0 =10,0 15,0-150.0
5= Hebeaneus) ! o
W [’“""p"*” . 11,0400 | <1000 | 151.0-15000
~ |+eBeaneuni _I__ = LN S, |
'HEIJ'IO
- : =40, = 100, = 1500,
|_ i ‘rmﬁe::.newn | 10,0 00,0 | 500,0

Tabn. 2.4, Noxaaxuin, aki OLIHIOIOTE NPKM BraHaYer ! knacls i lefeanearm
2abpynHionayis rpyl Ty

Mokaswwmk ~ |—1OPMW ONA KNacis He

, T 1] | Hitw. ‘
i.TDH-!':H'-u-IIl'Jb. NAse. marfur < 200 2001000 | > 1000 |
(MepcucTenThicTb B FRYHTI, Micalis =12 6-12 =B |
(FAK & rpywTi, Mrikr <02 0,2-0,5 >0,5
[Mirpauis MirpyroTe(cnabo Mirpyiots|He r.fjrr:.ymub'
ﬂepcwcremﬁlcTh B POChiMHax, .3 1-3 <1 =
mm:nuuu = OGSl ST e k] i Bl ‘
.Bnnua Ha xap'-may UIHHICTD C-T. Cunbuia|  MoMipHuii | Notae
\npoayki | |

Knacudikania, mo IPYHTYETRCA Ha 3aMewHocTi HeGesneunoeT pedo-

BHHH 38 OPICHTOBHUM 3HAueHHgM | K i Gnacromorennoi neoe: HICKH, Hape-
IeHa B Tabmo. 2.5.

Tabn. 2.5. BnacromorexHa HeDeanexa TokcukaHTis Ta BAP (B. i{}'DJ'IHHHCde.

(it | | Fih Cepenua
Knac . | Nia [AKpa, FOKn, FAKs, | TRWBANICTE
||-ruGea|mHH| | M | Mr/100 m? mMriom” NaTeHTHOM |
T jroomih o bl R | nepiogy. no6a
| Hapaeuuaiiro ' :
| ! Hebeaneyna IG'DDG1__[|_0GDD1 rDGDD [ 1941375 |
| [Oyxe | . AJ
el e e O | 0001 000005 | 304:228

| MomipHo foa [ _ I N
e = 0} | oo in.mum 100:39.4 |

[Mano |' i | | 1
| w_ |weGosneuna | 0,1 i ET_ LUEJ5_| 5661329 |
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Poagin 2. 3aransyl nutasnn ekoToxcukonarii

JapaxypanHg 10 OIHOrO 3 YOTHPLOX KIaciB HeDeanckn Mowke OyTH
JAiHCHEHEe HA NIICTABl PErJaMEHTAIll TOKCHKAHTIB 34 HACTYITHHMH KPHTC-
pLAMH:

v\ IHAYCHHAMH MIHIvatsio dicsux ooz (NULUL Ta sinivaisho dicguy
rkongenmpayin (MJIK) y XxpoHisnomy focmiui;

v IpH BU3HAYCHHI HEALIOYHX 103 (KOHLUEHTpalii);

¥" [pu BeezieHH] kKoeillieHTy 3anacy no BIAHOIEHHIO 10 BHIHAYEHOID
I JIK.

PernaMentania Kanuepocennux i oaacmonozennux pedonnn 3a 11K mae
pajt ocobiusocTed. 3apaxosani 10 1 un 11 Knacy, TOKCHKAHTH NOBHHHL OYTH
BHBCACH] 3 YAHTKY 4H 3aMiHEH] Ha albTepHATHRHI PCHOBHHH, @ B PA3I HEMOMH-
ausocTi (Hanpuriaan, Gexs(a)niped) oOMeseH! ¥ BHKOPHCTaHHI. 3apaxyBaHns
a0 11-1V knacy 0e3 ekClnepHMeHTATEHOO JOCHIHRSHHA HEMORIIHBE.

3a 03uakoio il {tabdi. 2.6), TORCHKAHTH MOMHA NONEPEIHED BKITOYATH 10
MEBHOIO KJacy HeOe3nekH npH 0008 A3KOBOMY YPaxXyBaHHi HATEKHOCT] TOK-
CHKAHTA 710 NOTEHILHHOT OTPYTH 3 NPHTAMAHHHM HOMY TOKCHYHHM BILTHBOM
(rabm. 2.7). llpoTe TOKCHKOIOMHHA KIACH(MKALIA OTPYT MaE YRS 3arailbHni
AT 1 3a38HYai JeTanisycrhCa 34 paxyHOK JOAATKOBOL 1H(OpMALIT 11Ipo IX
“pubipkoBy TOKCHYHiCTL ' (Tatu. 2.8). Cnig nam’atatd, 1o “sHOIpKOBA’ TOK-
CHHYHA ISt OTPYTH He BHYCPIYE YCHOro 0arateTsa KIIHIMHHX MPOABIB KOHKPC-
THOT THTOKCHKALGT, 4 JIMIUIC BKA3ye Ha Oe3srocepeiiio HeOSINCUHICTh 11
Oprafy Y4 CHCTEMH OPraHI3IMY, MICIE TOKCHYHOTO YPAKCHIA.

Tabin. 2.6. Knacudikavjn ToKCWKaHTIB 38 XxapakTepom Al

Knac i :
| P Bug aii TokckkauTa
Hebeanexk
(I, PeuyoBuHM, Oif AKMX NPORBNAETLCA Y BiLAaneHWA nepiog
[HaaaBWHaRHO (cnocTepereHHRA:
(HebeaneyH — CTIPWHMHAK TE NOWKSAKEHHA opradie (neredi, HUPKK ToLo);
| — PEYOBHHY, WO BNNMBAIOTE HA CEPUEBO-CYAWHHY CUCTEMY,
— GnacToMoreHHl TOKCHKaHTH;
~ MyTareHHi pe4oBHHMW,
Il, Pe4oBWHM, AKI BNMMBAKTE HA HEPBOBY CUCTEMY:
|aymwe cyOoMHI T8 HelponapaniTiaHl oTpyTH;
[HebGeane4Hi PEYOBMHW HApKOTHYHOI Al
(1, PeuosuHM, WO BNNMEAINTE HA KPOBOTBOPHY CHCTEMY:
ium.qiplm — NPUrHIYYIOTE NPOLIECH reMonoe3y B KICTROBOMY MO3KY,
(HeDeaneuHl | —npurHidyIoTL CHHTES reMornoBivy,
| — CNPUHMHAKD TE TEMONI3 EpUTPOLMTIB.
1V, PeyoBuAM, WO NPOABMAKTE NOAPA3HBANbHY i
(Mano BNNMBAIITL Ha cinaopl oBoNoHKW OKa i BEpXHI QUXansH| Whaxu;
T i 2 :
|HeDeane4H| - CNPUYMHAKITE O8PMETUTH, NOARSIHKKNTE LWKIpY.
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Tabn. 2.7. TokcvxkonorivHa Knacud Mq i TOKCMKaHTIE

| TokcH4Ha ain |

TOKCHKAHT

|HI'3{J'UQE'.C-|TG,.»E:‘|| THYHE OiA
\(BpoHxocnasam, 3afgyxa, cyaomu,
||.: [_‘:-d'lllll
|UJI(I[?IHG*,.:DJ".IPUHTIIEHEI fallz]
(MicUEeBE 3ananeHHia, HeKpo3

i3 AEMAaMK pe3optuiT)

aHabasiH, 3apuH, somaH, TabyH,
ﬁluwmc}r.pmccbd ™

Fenfaxnopaﬁ inpuT, niokauT, ourosa
eceHuIn, AWXnNnopeTaH, apceH Ta Woro
CNONYKK, PTYTh, Cynema

ISaraanleimuHa iR (rinokcuyHI
[CyOoMuK, koMa, Habpak Moaky, napaniy
¥,

HCM Ta noxigui, CO, ankorons, xnopuiau

dacthopopradivHi iIHCeEKTHUKAK, HIKOTIH,

3anywnues Aia — TOKCUYHWA HaBpak
J'IEI'E‘HuE‘

Oxcwau azoty, thocret, andocren

Cuuauzmmmﬂxcﬂd i nu;.pauummu*a fit}:]
(NoOpasHeHHA NOBEPXHEBUY CNWZ0BMX
|oBonoHok)

Meuxorponsa ais (nopyweHHn

XnopnikpkH, C3, kmcnoty, nyr

I'l"‘[-1‘-|*||'(_}.l dI-TH“HL'JFTI {:BI,E.IDMDCTI}

HapkoTukw (kokaid, onii), aTponiy.

Tabn. 2.8, Knac I-"I:I'*Ihc.J,IFI OTPYT 32 “BubipkoE0Io ToKCHUHICTHD"

’{"l".lr:l-.TE[_': B.1E|pmsu TOKCUHHOCTI

Xapag reprn n,:nu:jn rEtBHIr‘II':H

"OTpyTi cepuesal aii"

KappioTokcuyHa ais — nopylieHHs putmy
|ICEpuUA Ta cepleBoi NpoBinHoCTI,
TOKCUYHA ,E[HE'F[JD(biFI mim{apna

Cepuiesi rnikoangu (auritanic Ta in.),
TRPULIMKNIYHI aHTuaenpecadTi (IMuipomiH

lconi Baplio Ta kanim

T8 IH.), TBAPUHHI OTPYTU (TeTpagoKcuH), |

HEHIJUIDI«CNHE AiA = NopyWeHHA
NCUXIYHOT aKTUBHOCTI, TOKCHYHA KoMa,

[Mcuxodbapmakonoriyki sacobu
(HEpKOTHYHI aHansreTkm Ta iH,),
tpocchopopraHidHi crionyku, YaaHui ras,
aNKoronb Ta Koro cyporaTtk

TOKCHYHI rinepkiHean Ta napaniui

"Hupkosi orpyTi”
HedpoTokcuyHa gia — ToKcHYHa
Heponaria

{:HDH}THH BEMKHX METang, Waenesa
KHCNoTa

“Te4iHkosi oTpyTH"
{lnoToxkcuuka gin — Tokcu4Ha AncTpodin
|théJrHL1

Xnmpnnam Evrﬂes:ca,u,m (auxnopeTad
T8 IH.}, oTpyTH rpubis (Bniga noranka),
dheHoanbaerian

DTFI}I'TI.' HDDEI
rE'MEITOICIhEI-NI‘H aia — remoniz,
meTr EMDI‘HDEJI—’EMIH

|AHINIH Ta foro noxigHi, Hitpatw, HITPHTH,
MHLL'AKOBWIA BOAEHB

! -

| DTI:I‘.fTI.'I LWMYHKOBO-KMILKOBOTO TRaKTy
(MacTpoeHTEpOTOKCHYHE AIR — TOKCHYHWA
|.dD:pDFHTele

MiLiHI KMCNIOTH Ta NYrW, Cromyxku Bamkux
MeTanie Ta MUL'ARY

L ':-J'H}}'! H OWXaNbHO! CHCTEeMK

Okcuan asoty, 03oH, thocrew

Y wHpoOKOMY po3yMinHi BHOIpKO}
(hisionorivnoio. I1in exenoziunorw eu

.

Ba TOKCHUHICThL DyBae ekon0riunow i
GIpKOBOIO mMoKCHuNicmIo POIYMIIOTE

Poagin 2.3
e —
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JIATEH 38
HICH1b, S
HHMH Ta
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A

raKy, KOI OJHH i3 BHAIB HE NUIAETRCA BIJMBY XIMIYHOIO arcHTa He i3

MPHYHHH BIJCYTHOCT] YYTIHBOCTI

GHHAMH fToro ail.

A0 HEOI0,

4 BHACIHIIOK YHUKHEHHSA 0CO-

dizionociuna t-.'d-!”ﬂhﬁnﬂ MOKCUYRICMb 3AICKHTL BUL (13107 TOrYHHX

(GioxiMIMHHY) MeXaHI3MIB.

|1 oy 1ARK0TE HA MOB'A FdHY A BCMOKTYBAHHAM

PEYOBHH B OPraHiaMi Ta iCTHHHY a00 BHYTPILIHIO TOKCHYHICTL. B ocTan-

HEOMY BHITAJIKY

KO METR00M3YEThCA,

OTpPYTa NOTPAILIAC
BHBOJIMTHCA 400 HE NPOHHKAE

110 opradismy,

POTE TIPH LILOMY LIBH-
110 MiCLL, KL Bianosi-

HAibHI 38 TOKCHKONOIHHY peakiio. Po3pisHAIOTE 1UE 6HOIPKOEY MOKCHY-
(HAHDBInYalL-

HICHb,
HHMH

AKa OB #3aHa i3 BHIOBHMH,
rd {HIIMMK OCODIMBOCTAMM OpPTAHI3MIB,

CTATEBHMH, BIKOBHMH,

KilbKICHHM

NOKAIHHKEOM

crynend BHBIPKOBOT TOKCHYHOCTI petoBHE Moxe OyTH KoediuienT Budip-

KOBOCT,

AKHIT 4BIsE CODOK0 BIIHONICHHA CMCPTEIbHHX

BLMOBIAHMY OPrafizmin.
Hagejeni pisHomaniti kiachdikauii Oyan Ou 30BCIM HerosHl De3
OrJIA/lY Ha Te, AK NIIAX BBCACHHA TOKCHKAHTA t';m’h 2 ‘~} i MOJIHBE -niu-m

{.*"';'muu 00CTARMHI OCOO/HBE

FHAYCHHA Mafl

cy oe Tar

no3 (Jsg) ans

g DI0JIOTTHITH

06" €kT. Ha SKHIT BIJTHBAC EKOTOKCHKANT. Y LHOMY TUIaHI Likasa knacudi-

Karis

BHIHAYCHHH

HeDeinexu pe

HOBMH 33 S3HAYCHHAM

“pubuol npobn

(tan. 2.10), 1O IPYHTYErLCA Ha BIAHECEHHI PECHOBHHH, 110 MOTPAILIAE ¥
pOf0iiMy, Ha nizctasi 3Hadenss JIKsy s “crangaprHux riapobioHTie’.

Tahn

2.9 I'py;."n TD"E“'—HD[“LUH|"|J-|J‘E|.|-’."'|:[:"4":IE|-'1HE||' 8o

Knac Hebe3neku

Fwna mhqumn E."‘.F‘

H.'DHLI,E‘H'I' auin BAP, Mrh:uq

| Ha,qaamqanﬂ{) TOKCHHHI | Ao “LL'J
i ,Elg.rx:e I'OKC.IA'-IH'I ik 1:&'}:1U.D Ii
: i i HomipH-r-: TOKGHHHI ; ‘-I.‘I 0-100,0 _
| ™ | Mano ToKGHCIHI : 111,0-999,0

Lyme ManoTorcH4Hi

Binbwe 1000,0

Tabin. 2.10. I‘Iuwmm LDIILLEH];}"-II[II DENOBUH Ha NiACTaEl O3HaK WKIANWBOCTI

CaHitapHo- rmmmnﬂnmﬂ 'HE;..II‘.‘_I‘-II IGHL{FHTDEHJJ! H'Ihr;:-!|
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i
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MITITAPHHX
IBHYAHHOID




44 HactuHa | - TEOPETWYHI OCHOBW EKOTOKCKKONON
“_
HPAKTHKOI) BHPODHHYOT MANLHOCTI, AKy NOTPibHO Knacu(ikypaty 3a cimy-
nenem ximiutol nebesnexu (radn. 2.11) i koehiniecnmamu exeisanen-
muoemi (Tadn. 2.12).

Tabn. 2.11. Knacudikauin ximivnol HeBeaneku of'exTa

CTynike XiMivHol Hnacucpiuauin 38 PEYDBMHOW NO 1T KINLKOCTI |
| HebBeainekd ob'ekta = o 3 ' J.HM_IL,’II_
‘ 1 crynivs. Binewe250 | Blnowe2500
! 2 CTyNiHE Bin 50 no 250 I Bin 500 oo 25{}

[- : 3 GT}-‘FIiH-I:. Bin 0.8 oo EED_ > Bin 10 no 500

Tabn. 2.12. 3ravenHA koedilieHTa exBiBaneHTHOCTI TaKCHUHOT Ail

I: TOKCHKEHT AmMiak CipkoBogeHs Okeng azoty ; HCN

KoedilicHT 10 10

] 2

EKOTOKCHYIA I8 3a0CKHTE BIJl HHIKH NOKA3NMKIB, ate ii KnacHiky-
HTh 33 I!I IHOHICHHAM 10 L[]IL‘HI:‘. Akl LIIFTII“JIII.-]F Xl 10 YH aMmiak. ]\U\L]Illlll-
CHT €KBIBAICHTHOCT] TOKCHYHOT i1 BUROANTE BIIHOCHO BILIHBY | TOHHH
XJ0py. 3a HeDE3NeKOW JUIS WHUTTA T4 310pOB’S 3 ypaxypanuam 30-0 xpi-
JIMHHOTO TEPMIHY T, TOKCHKANTH, MO HEPEXOIATL Y HOBITPH, MOALIAIOTH
Ha O KIIACIA 38 JHAMCHHAM KPUTHUYHOT KilbKOCTI marepiany (KKM), r/v’: 1
kiace — Ginswe 10005 11 knac — 100-1000; 11 kaac — 10-100: TV kmac — 1
1O; V knac - 0,1-1,0; VI knac - mere 0,1,

PisHoManiTTa naBejeHnx kiacudiraniii [IEPCKOHYE B TOMY, 110 HA ChO-
FOIHI HEMAE €IHHOT, YHIBEPCATBLHOT BH3HAHOT BCiMa kiacnDikauii exoTok-
CHKAHTIB, Och 4oMy, HAHBLILIIE JAOITEHHM € FAPANYBAHHA €KOTOKCHKAH-
TiB 10 NEBHOIO Kiacy nedesnekn 3 orasay na crnocolm ix MPaKTHYHOTO
3ACTOCYBAHHA.

.-fi: BHKOPRCIMANRAN “I’Fi’l‘ﬂh’f'fi’ﬁ'”ﬂ.”1 FTOKCHEKAHTH MOJITATOTE Ha !

Y. npoyuciosi (PO3UUHHHKH, TAJTHDO, OXOJIOIAYION] PLAHHH, XIMIYH]
peareHTH, GapOu, nadcTudikaropy Tomo):

v\ cinbesko, *mwm)rrprm.f XEwikamu (Mivepaisii it oprapgiagi 106-
puBa, xiopoprasiqni necruau, dochopopramivni iHeek TN, PTVTE-
OPIAHIMHI PCHOBHITH, MOXIAHT KapOOHOBHX KiCIOT):

Y. minimapni zacobu (Goitosi oTpviini peuosnnn (bOP), cxonoriuna
30pos (E3), cunsronitowi orpyiini pevosnun (C/IOP). [IPOTHAAICPHI
34CO0H, MACKyBalbHi aepo3onai Tolo);

v aikapeski (hapmanesmunni) sacoou ( JI3):
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v nodymoeei ximikamu (xapuosi noGaniu, 3acoiu cairapii, ocofie-
TOT Mrieny i KOCMeTHEH, 3aCo0H A0rIAAY 32 OAATOM, MeDIAMH, ABTOMODI-
JHMH TOLL0);

v\ Gioao2iuni (POCTHHEI 7 TBADHHAT) ompymti;

Y RoOymoet aupoonnsi gioxoou,

3a cmynenem moxcuunocmi ix knacHpikyoTh Ha;

v pcobmuso TokeHyHi — Jso no 50 mr/kr;

v ny®e TokeHgHi — J1/1sp ianosinno sig 50 no 200 mr/xr;

¥ cepeanbotorcuyni — JI s sinmosinno ein 200 1o 1000 mr/kr:

v Manoroxkenani — J s Giasie 1000 mrixr,

EKOTOKCHKAHTH, AK nomenyiitni 1adpyoniosaui doskinaa nomiimiors
HA: YTHII30BAHI Ta TaKi, 110 HE MiUIAIOTECH YTHII3AL.

34 azpecamuum cmanom na:

¥ TBEpiIl (OPOLIKH, TTHI, 3013, METAT MICTK] TOLIO):;

¥ pLIKl (PO3YHAHI ¥ BOJ YH POIUHHAHKAX):

¥’ ra’jonofiibHi (MMM, TYMaHH, aepo30Il, ra30-aepo3onbHi cymind,
[apH TOLLO);

v uutami (npidHoxpuctaniudi aGo amophui MacH, mo MicTaTh 10
80% sosu).

3a mpueanicmiio Off OTPYIHI PEHOBHHM MOXHA NOTUIHTH Ha TpH
FPYIH:

v' JIeTalibHl, 1O NPU3BOAATE a00 MOKYTh MPH3BECTH 10 eMepTi (v 5%
BHOAAKIB) — TepMin oil no 10 1i6;

Y' THMUYACOBI, 10 NPHIBOMATE JI0 HYIOTH, GMIOBOTH, HAOpAKaAHHSA
JIereHIB, 00/ y Ipyasx — TepMiH aii pix 2 10 5 nid:

¥' KOPOTKOYACOBI MAIOTh TPHBRAMICTE AIT ACKiNbKA romun (PHIBOAATS
MO TOAPASHEHHA Y HOCI, POTOBIH MOPMKHHHI, rONOBHOrO OO0, 3aMyXH,
3Ara/ibHOT C/1a00CTI, 3HHAKEHHA TeMICPATYPH ).

KomHA 13 HaseleHHX Buine wracudixauiii Mae nMpaso Ha icHyBaHHA.
Boun BIIOOp&KAOTE T UM iHWI ckuaani dararodaxTopi kinskicno-akicui
BIAHOCHHH, AKI PO3BHBAIOTHCH Y AOBKILN B KOHKpETHHIE Mepioa 4acy 3a
KOHKPETHHX CKOJOMYHHX YMOB. BHKOPHCTAHHA X NOBHHHO OyTH 06yMOB-

AEHE! KOHKPSTHHM 3ABAHHAM 1 CTAHOM eKOTOKCHEOJNOMYHOT CHTYAllIT;
BHMOIaMH JI0 [IPOrHO3YBANHA HACHIKIB (MHPHRUIL, BIMCLKOBHI vac), mak-
CHMANBHHM 38TYHCHHAM TOKCHKOMETPHMHKX NMOKA3HHKIB eKOTOKCHHYHOT 11T 3
MCTOIO PO3POOIEHHS TA CBOCHACHOIO BHKOHAHHS NPODIIAKTHYHHX 3aX0/iR.

2.3. Kpurepii BHIHAYEHHS HIKUUIMBOCTI EKOTOKCHKAHTA

Exoaociuna wikidaueicnts — (e NPHTAMANHA CKOJONYHHM TOKCHKQIH-
raM BIACTHBICTh CHPHYHHATH KiILKICHI 1 AKICHI 3MiHH B CKOCHCTEMI, AKi
MOMYTh IPH3BECTH [0 HECYMICHHX 13 MMTTSM OKPEMOro BHIY, Oy AT




Yactura | - TEOPETUUHI OCHOBW EKOTOKCHKONONI [

=== .
(MiKpOOpraniaMiB, pocauH, IPUOLB, TBAPHH) YH BCLOTO DIOLCHO3Y ypa- [
HKEHb, IIOPYHICHE 1T CTPYKTYPH i QYHKUIONYBARHA, 1O B KiHUEBOMY paxy- ,
HKY MOMKE HEIaTHBHO BILTHHYTH Ha JIOHHY. 1

OCHOBHHM SHHHHKOM, AKHH 3YMOBIIOC WIKLIHBICTL OYIb-AKOI0 are- |
HTd, € BEJIHYHHA TOKCOA03H. TOKCHYHA 1032 ado mokcodosa — Ue Kllb-
KICHA BEITHYHHA eKOTOKCHUHOCTI BAP, 110 BIANOBIAAE MEBHOMY TPOSBY
ypasmeHHA OpradiMy 4H [OPYUICHHS CTPYKTYPHO-(YHKUIIOHAILHHY BlIaC-
THeocTel OloneHo3y. TOKCON03Y NMOIHAYAOTL MPAMAMK 4H MITTIPAMAMH HA \
KIJOrpaM MacH TeapHHH. Yum Olisuia cepeaHLOCMEPTENLHA 1033, THM l
MEHLIE OIPYHHA peHOBHHE, BIANOBLINO, HHM MEHIUA CPeAHLOCMEPTEILHA
no3a, THM BoHa Diablue oTpyiina.
Ha nigctasi cepeiibOCMEPTENEHHX 103 CKIafeHa tadanis oTpyiiHo-
cTi, y AKii XiMiuHi CIIOMYEH PO3NINAIOTE HA HAAZBHYAHHO TOKCHYHI, BHCO- J
KOTOKCHYHI, NOMIPKOBAHO TOKCHYMI, MAnoTokcHuHi. KpiM cmeprenshux :
03 1 KOHUCHTPAIi, po3pisHsaiors o4l | MIHIMansHO allodi. Bown He |
MPH3BOAATEL [0 3arndeld, ate o0yYMORINCIOTE NOPYILEHHA 310pOR'A, CHpH-
! GHHAKOTE OTPYEHHA TOro yH inworo erynensd. Henitoul 103m 1 KOHIEHTPA-
Wi He BINIMBAKYTE Ha (PYHKWIT opranisMy. Lle T1 KiaLKOCTI, 3 AKHMH MOAHA
NPaioBaTH, He NosoINIHMHCE BYIIb-AKHX OTPYeHL. ToMY TX eKCIepUMeHTA- |
JLHE BCTAHOBICHN i HAYRKOBE ODIPYHTYBRAHHA OCODINBO BAMKIHBE. y

| o6 s'acyBaTn 1031 1 KOHIEHTPAIIT, TOKCHYHI H HETOKCHYHI, TOKCH
KOJIOTH NPOBAAATE AYAKC PCTCIbLHI 1 TPHBAJ eKClepHMEHTH Ha aaboparop- 1
HUx TBapuHax. [py nekoMy 3'8COBYIOTE TAKOM, YM HE BIAOYBACTLCH HAIPO- I
MAGKEHHA JOCTIAYBAHNX PEYOBHH B OPraHizMi, 90 HE IPHIBOJAHTE BOHO c
710 MUIBHIICHIA Yy TAMBOCTI Opramsmy i 7., ¥ Udx 10caiiax nepesipaiors i
\ IMIHH YHKNT TICYIHKN | HHPOK, Ceplid, HePROBOT CHCTEMH i IHWIHX opra- 0
HIB, NPOBARATL JIOCHUIAMCHHA KPOBI, BHBMAIOTH OCODJNMBOCTI peakiiii A

MOJIOJIHX | CTAPHX TBAPHH HA BBE/ICHHA PEUOBMH, UM OAHAKOBO YYTJMBI 10
HHX camil 1 camuni, Skmo Oyab-aKa crate OLTBIIE MY TIHBA, TO CKCTCPH- S
MCHT TpeDa HPOBAIMTH HA TBAPHHAX 4YTAMBILIOT ¢rar, 100 jadikcysaT -
HARITL HAliMCHIUE BIIXWICHHA Bl HOpmu. Y nocmigax 3'MCOBYIOTH, HH 3
BIUIHBAKTE PEHOBHHM WKIAAHBOT JUT HA ()YHKILT BIITROPEHHA TOTOMCTBA | i
Yif HE BILUIHBAKOTL BOHH HA [IOTOMCTBO. n
B CKOTOKCHKONOIT BHALIAIOTE IHAHBLUIYATBHY il KOIGKTHBHY TOKCO- ¢
nosu. JTnodusidyarena morcodoza BHIHAYac edekt 1il, AKHI CnpHYHpAC i
nesHa Kinbkicth BAP 3a 11 BiuMBy HA okpeMy 0co0HHY ¥ TBAPHHHOMY HH B
POCHHHHOMY CBITL. TakHil NOKAIHHUK MOWE KOJMBATHCA ¥ J10BOJI IIHPOKHX &
mewkax. Bin sanemure Bin denepenbauysannx ob'exrueHux 4n cyG'- "
CKTHBHHX (PaKTOpIB, AKI JHAXOMATLEA B 3HAYHUX IHTEPBAIAX BHNAAKOBHX 1

ABMIIL | HENPOrHO30BaHUX BCIHYHH, ToMY THAHBIAYAILHT TOKCOA03M MiUIE-
rdioTh Y3araJbHEHHI0 3 METOK BH3HAYCHHH CTATHCTHYHO JIOBEACHHX 3HA- il

HCHb EJ[.lJ:I!j.l_"-'ll.Jl-;HH."‘. MOKAZHHKIR ¥ HNORKAZHNHKH KOeKkmuennx MoKcovad. T
























































































































































































































































































































































































































































































































































































































































































































































































































































































