1. Tokcukonormsa — BbBeAeHue; UCTOPUUYECKHU
acnektn, aepMHULMA U TePMUHOSIOIUA,
3agaum, obnacTtun, knacudpmkaums Ha
TOKCU4YHU BellecTBa

DOou. a-p M. MnuyeBa gm

KAKBO E TOKCUKOINOImnaA?
(oT toxicon — otpoBa u logos — 3HaHUue, y4eHune)

OEOUHNLINA.

Knacuuecka:
HAYKA 3A B3AUMOOENCTBUETO HA OTPOBATA U OPTAHU3MA

CbepeMeHHa:

HAYKA 3A U3YYABAHE HA BPEOHWUTE E®EKTU OT PA3JNTUYHU

BELLECTBA
- XUMUYHU BELWECTBA, ®U3UYHUN ATEHTW, MPOAYKTU OT
NPUPOOEH NPOU3XOA U NPOOYKTU HA YOBELLUKATA
OENHOCT,

BBbPXY XXMUBU OPFAHU3MU
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Tokcukonorusa

LLlo e Tokcukonorua?
Hayka, kosito nsy4yaBa ecekTuTe Ha OTPOBUTE.

Mpounsxon Ha OTPOBUTE: XUMUYECKUN BeLLECTBA, PaCTeHUs, XKUBOTHM,
GakTepun.

+————— DUTOTOKCUHMU
300TOKCMHW & ———M8M
BakTeprMoTOKCUHN

"'v..*.f r-_.

TOKCUKaHT - BCAAKO BellecTBO, BOAELLO A0 yBpexaaHe B 6uonornyHaTta cuctema

KceHoBUNOoTUK - BCUYKH 4YyXXAu Ha opraHusma CyGCTaHLIMM, nonagHanu B Hero

UcTopunyecku acnekTu Ha
TOKCUKOMorusita




9/28/2008

* PaHHa ucmopusi
Kumad (2700 np.H.e.) — paCTUTENHN U -

XXNBOTUHCKUN OTPOBU

Ezunem (1900-1200 np.H.e.) —
OOKYMEeHTH, cbabpxawm > ot 800
F41 5

peuenTyn 3a nekapcTBa U OTPOBMU

UHOus (800 np.H.e.) - Hindu meguumHa —
6enexku BbpXy OTPOBU U aHTUAOTU

Nspuyus (50-100 H.e.) — knacudmkauma Ha
> o1 600 oTPpOBM OT pacTUTeseH,
XXUBOTUHCKN U MUHEpaneH Nnpon3xon
no Larry Johnson, Texas A & M University

Pum (50- 400 r.) — usanonsBaHe
Ha OTPOBM 3a €K3eKyLUM...

I'spyus - Cokpam (470-399 r.) Haun-
M3BecTHaTa JIMYHOCT, XXepTBa Ha
oTpaBsiHe ¢ OyuMHuL (coniine)

Coniine

no Larry Johnson, Texas A & M University
1.6.
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Avicenna (980-1036)
NepCUNCKN y4YeH

— CnpaBOYHMK 3a OTpoBaTa -
aHTMAOTH

Moses Maimonides (1200 np.H.e.) ’ ;

- HapbyHuMK 3a NbpBa NomoLy T;' :
npu oTpaBAHUA, - af y
“OTpoBM U TEXHU aHTMAOTN” 1 W/

no Larry Johnson, Texas A & M University

1.7.

» CpedHoesekosue 15 sek (UueHMparsiHa
Eepona)

OTpaBsiHusiTa cTaBaT 06M4YanHO sIBNEHMe...

1. BeHeyusi (CbBeTbT Ha 10-Te - Fpagcku cbBeT) —
- U3kniouBaHe Ha coenkuTe 3a OTPaBsIHMA Ha MONUTUYECKU Bparose

- My6nukyBaHe Ha NPOTOKONW C UMEHAaTa Ha XXepPTBUTEe, HAeMHULIUTE, TUM U
KONIM4YeCcTBO OTPOBa, pe3ynraTu...

2. bopdxuume — u3BecTHa hamunus, “ NpakTUKyBalla NPUNoXHa ToKCcMKonorusa”
Yezape, Jlykpeyusi u opyau

- Y6mnctBa Ha Cbnpyru, Cbnpysu, Nl60BHULN, MONIMTUYECKU ONMOHEHTU, BUCLUU
AYXOBHUW NnULa U Apyru

3. KamepuHa de Medu4u (1519-1589)

XeHa Ha XeHpwu |l (PpaHuma), manka Ha TpMMa ppeHCKU Kpane, ynpaBnsiBalm
®dpaHuma

- PaHHa “ekcnepumeHmanHa mokcukosioausi” — oTpaBsiHe Ha 6egHU u 60nHKU xopa
noa Mackara Ha “xpaHa u nomouy”

- Younctea Ha NnonMTUYECKU Bparose

- JoKyMeHTUpaHe Ha NPU3Hauyu U CUMNTOMM
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PeHecaHc

4. Paracelsus (1493-1541)
Philipus Aurelius Theophastrus
Bombastus von Hohencheim —
Paracelsus

“...Bcuykmn BelLlecTBa ca OTPOBMY;
HsIMa TakMBa, KOMTO [la He ca OTPOBa.

MNpaBunHaTta po3a oTnM4yaBa
oTpoBaTa OT JieKapcTBoTO...”

Paracelsus

ﬁ Ferternt m&mx@z-nu, e

uff‘guu nonft fﬁ’a yr meﬁ *

aterna .feyuu{z‘z.r

Paracelsus

LWWBenuapckuaT nekap Paracelsus (1493-1541)
“Oalya Ha MmogepHaTa TOKCUKonorua.”

- MHCTpyMeHTarnHo un NorM4yHo pa3B1MTUE Ha TOKCUKOJOrMaTa
KaTo Hayka

- PazBuBa noHsitTueto “gosa”

- PesynTart ot AeMcTBUETO Ha XMMUYHOTO BellecTBO — toxicon

[

no Larry Johnson, Texas A & M University

1.10.



5. Opgpuna — ucnaHcku nekap (1787-1853)
JlnueH nekap Ha Jlyn XVl
- Pa3aBuTne Ha TOKCMKOMOrnusaTa Kato Hayka

- ObeanHsiBa NO3HaHUATA OT XMMUYHA U
6uonoruyHa MHopmauus 3a U3BECTHMU
OTpOBMU

- Mpeanara Heo6xoAUMOCTTa OT XMMMUUEH
aHanu3 Ha MaTepuanuTe oT ayToncusiTa
KaTo A0Ka3aTesICTBO 3a OTKPUBaHe Ha
npuU4YnHaTa 3a yBpexapaHuaTa

no Larry Johnson, Texas A & M University

6. CpedHoeekosue 1800...
- PazaBuTHE Ha aHaNUTUYHUTE MeToAMU
(As, Hg, ankanougm ...)

9/28/2008
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e CbepeMeHHa MOKCUKOJI02Usl
- 20-mu eex...

Rachel Carson — anapmupa o6LwecTBOTO
3a onacHocCTTa OT necTuuuguTe B
OKONnHaTa cpepa.

HILL\TI‘
| HPI{H\‘LT

Rachel

| Car ucm‘

no Larry Johnson, Texas A & M University
1.13.

20-mu ek — 3Ha4YuM HarnpeobK 8
paszsumuemo Ha mMOKcuKoJsio2usima

- pa3BUTHE HA KNeTb4YHa U
MOneKynsipHa TOKCUKOJorus




PA3SBUTUE HA TOKCUKOJTIOITNATA BbB
®APMALEEBTUYEH ®AKVYITET,
MEOUWUUNHCKWNA YHUBEPCUTET- CO®UA

1968 r. - llekapcTBeHa TOKCMKONOrUA KbM
dapmaueBTUYEH (haKynTeT.
3a nbpsuU Nbm JIEKYUOHEH KYpC NO
“JlekapcTBeHa TOKcukonorusa”

: - npod. a-p LlaHko CtonueB
kbM KaTtegpa “PapmaueBTuyHa n
; OpraHuyHa xumma”
¢

Mpod. a-p LlaHko CtomnueB
YneH-kopecrioHO0eHm Ha BAH
(1922-1996)

973 I. — IbJIEH KyPC HA JIeKIHUHU U YIIPaKHEHHUS.
3a IbpPBHU BT Ce MPOBEKAAT NPAKTHYECKHU
3aHATHSA 110 TOKCHUKOJIOTHUS

([)(‘J()Bll() ll}()pilll ACUCTECHT I10 T()l\‘(‘lll\‘()il()l'llﬂ)

1978 1. - uHTerpupaHo npemnogaBaHe ¢ papmMaxoa0rus

1999 r. - caMocTOATETHA JUCIHHUILIAHA ¢ JeKIHHA
1 YIPasKHEeHHs 10 TOKCHKOJIOTHS

2008 r. — 1 gomuenT, 4 acHCTEeHTH

4 1oKTOpPH, 4 NOKTOPAHTH

9/28/2008
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KaTtegpa no “®apmakonorus, dhapmakotepanmsa u TOKcukonormsa”

OucumnnuHa: TOKCUKOJIOINA

Kypc Ha o6y4yeHue no Tokcukonorus - 8 cemectTbp

Jlekuunmn — 30 yaca

O6uwa mokcukosiozusi u CneyuasiHa MOKCUKOJ102Us1

lNMpakTnyecku ynpaxHeHus — 60 yaca

CBob6oaHo nsbupaemu gaucumnnuum (CUM) kbM ToKCUKonoruaTa:

“JlekapcmeeH Mema6onusbM u lekapcmeeHa MoKcuyHocm”

“ HapkomaHuu”

Hay4yHa nabopaTopus KbM TOKCUKONOruaTa:

“JlekapcmeeH Memaboslu3bLM U JIeKapcmeeHa MmoKcu4yHocm”

Tokcukonorumsa — B3ammogencrTeme C
Apyrn obrnacTtu Ha HayKaTa

Public Healt

4.' ¥ x =
S 2 4
] Toxicology

Biochemistry |_

A A4 % ¥
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TokcukonorusaTa e Hayka:

- unssacHaBawa KAK ce npoagyuupar
TOKCUYHUTE echeKkTn

M3y4yaBalja MHOIO OT NaTONOrNYHUTE
CBbCTOSAAHUA - pe3ynTaT oT
B3AMUMOOEUCTBUETO Ha cboTBEeTHUTE
areHTU ¢ opraHM3ma

KOAITO OT onucaTtesiHa Hayka, ce pa3BvMBa B
Hayka, cnocobHa ga ycraHoBu BAXXHU
3AKOHOMEPHOCTW, na nporHo3supa
cunarta v xapaktepa Ha TOKCUYHOTO
OEeACTBME N HA HErOBOTO Bb3MOXHO
npoTuBOAEeNCTBME.

Ype3 npunoxeHne Ha NOCTUrHaTUTE Hay4YHU NO3HaHUS,
TOKCUKOJIOIMMATA Boan Ao peliaBaHe Ha BaXHU
npob6nemu Ha YOBELLKOTO 3AApaBe, OKOfHaTa cpeaa

M obLwecTBOTO.

TepmuHonorus

KceHobuomuuyu — Bcnukn vyxamu cy6cTaHUumm, nonagHany B opraHmsma
xeno (rpbuku) — vyxa. KceHobuoTMuuTe Morat ga 6b4aT None3Hn U BpeaHu.

Ompoea — Bceku areHT, cnoco6eH fa npeausBUKBa yBpexaaHe Ha
6uonornyHaTa cuctema, BOAELLO [0 CEPUO3HU HapyLUEHUA Ha HelHaTa
(byHKLUMA, 3aBBPLUBALLN C NeTaneH U3xopn

Tokcu4HO sewecmeo — Bcsika cy6cTaHUUsA, KOSITO MOXe Aa NPUYUHU OCTPO
WU XPOHUYHO YBpeXaaHe Ha YOBELLKUS OpraHM3bM UNK ce npegnonara, vye
MOXe [a ro NPUYNHU

ToKkcukaHmM — BcsiKo BellecTBO, BOAELLO A0 yBpexaaHe B 6MonorMyHara
cuctema, 4ecTo NpoAyKT Ha YoBelluKaTa AeUHOCT UM KOMOMHaLUMs OoT
BellecTBa

TOKCUH — TOKCMYEH areHT oT NpUpoAeH npousxoa — 6akTepnanHyu TOKCUHM,
(PUTOTOKCUHU, MUKOTOKCUHU, OT XKMBOTUHCKMU NPOU3xoa 1 Aap.

Tokcu4yHOoCm — onpeneneHo 6GMONOrMYHO yBpeXaaHe, pesynTaTt oT
Bb30eNCTBMETO Ha TOKCMYHOTO BeLLeCcTBO Npu onpeaerieHn ycrnoBus

Tokcuko3a — 60necTHO CbCTOsIHME B pe3ynTaT Ha OoTpaBsiHe
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3A0AYN HA CbBPEMEHHATA TOKCUKOJIOI' A

NMocTuraHe Ha Hay4YHM NO3HAHMUA OTHOCHO:
. TOKCMYHOCTTa Ha BeLlecTBOTO(Ta)

. U3ACHABaHe MeXaHU3MUTe Ha TOKCUYHO
aencrteue

« WN3rorBsiHe Ha oCHoBaTeJ1HU
npeanonoXxXeHnsa OTHOCHO OMAaCHOCTTA 3a
YOBELUKOTO 34paBe n npeanpmemMaHe Ha
ageKBaTHa npeBeHLUuUs

U3ACHABAHE HUBATA HA TOKCUYHO OEACTBUE

TOXICOLOGY AT EVERY LEVEL OF
BIOLOGICAL ORGANIZATION

Toxicology Involves...

9/28/2008
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PELLABAHE HA OCHOBHU BBINPOCU, CBbP3AHU C
TOKCUKOJIOTUATA

KOJIKO E TOKCUYHO BELLECTBOTO?
- YPE3 TECT (MPOTOKOI1) 3A TOKCUYHOCT

3ALLIO E TOKCUYHO?
- U3CNEABAHUA U PASKPUBAHE HA TOKCUYHUA MEXAHU3BM
- IPULIENHN CTPYKTYPU

KAKBB E PUCKDBT?
- OLUEHKA HA PUCKA

KAK CE UBMEPBA TOKCU4YHOCTTA?
- KONUMYECTBEHU ACNEKTU (AO3A, AO3A-OTrOBOP, KPUBW)
- KAMECTBEHWU ACTMNEKTU (BUOMAPKEP)

KAK OA CE NPOTUBOOEWUCTBA?
- MEXAHU3MU HA NPOTEKUUA
- EBEHTYAJTHU AHTUOOTHU

OBJIACTU HA TOKCUKOJNOIMUATA

I. AECKPUNTUBHA TOKCUKONOTIUA

II. PYHOAMEHTAJTHA TOKCUKONOI A

lll. MIPUNOXHA TOKCUKOIOIMnA

IV. PETYJIATOPHA TOKCUKOIOIUA

9/28/2008
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I. AECKPUNTUBHA TOKCUKOJIOINA

“KakBo ce cnyyBa?”

OueHKa Ha TOKCUYHOCTTa Ha JIeKapCTBOTO (XpaHuUTenHa gobaBka
M Ap. NpoAyKTU; (hakTopu Ha OKoNnHaTa cpefa) Ha HUBO Usisl
op2aHuU3bM

OnpepensiHe epb3ka do3a/oma2080p

“In vitro”, “In vivo” ekcnepMMeHTanHo TecTyBaHe BbpXy
XXVUBOTHU U MoAenu; n/vnu HabnraeHNA NPU KITMHUYHA
npoy4BaHusA

Mpoy4yBaHusTa ca cbobpa3eHn ¢ NU3INCKBAHUATA Ha
perynaTtopHuTe opraHum

I'IpquBaHMﬂTa ce nposexpaat B Hay4HU naﬁopaTopMM

Il. D’YHOAMEHTAJNTHA TOKCUKONOINA
(U3SICHSIBALLA MEXAHU3MUTE)

“KaK?”

MpoyyBaHusA BLPXY npouecute Ha pe3opouusi, pasnpeaeneHue,
MeTabonu3bM U eKCKpeLuusi — MOKCUKOKUHemuKa

MpoyuyBaHus, pa3KpuBaL MeXaHU3MUTE HAa TOKCMYHO AeNcTBUE
(TOKCMYHOCTTA) Ha pa3JIuU4HU HUBA - CYOKNEeTHbYHO (BMOXMMUYHO U
MONEKYNAPHO HMBA), KNeTb4HO, TbKaHHO, OPraHHO U HUBO OPraHM3bM
— mokcukoQuHaMuKa

MNpoyuBaHusiTa ce NpoBeXAaT Yype3 u3rnosi3eaHemo Ha
¢pyHOameHmMasniHuU Hay4Ho-u3csiedosamesicku Memoou Ha pa3fiu4dHu
HayKu - 6BUonorm4Hu (kneTb4yHa 6uonorus), MeguuuHcku (cusmnonorus,
capmakonorus, 6UoXumMus u ap.), XMMU4YHU U Ap. HayKu

Mpoy4BaHus, CBBbP3aHM C MeXaHU3MU Ha demoKcuKayusi, Ha
npomekyusi U Ha aHmudomHo delicmeue

U3cnedeaHusima ce npoeexdam e Hay4YHU - akaleMUu4yHU u
npoussodcmeeHu 1abopamopuu

13



lll. MIPUNOXHA TOKCUKOJOIMA

KNMHUYHA TOKCUKOIOrus
CbAEBHO-AHAJIUTUYHA TOKCUKOJTIOIUA
NMPOPECUOHAIIHA (TPYOOBA) TOKCUKONOInA
TOKCUKONOIrmns HA OKOJIHATA CPELA
EKOTOKCHKONnorua

BOEHHA TOKCUKOIIOIns

TOKCUKOJOrnAa HA NECTULIMAUTE
JIEKAPCTBEHA TOKCUKOJTOIrns
TOKCUKOINOrna HA SABUCMMOCTUTE
EKCMNEPUMEHTAJIHA TOKCUKOJIOIrnA U Ap.

1. KnuHU4YHa moKcukosio2usi
- OKa3BaHe Ha NbpBa NOMOLL NPU CBPbXA03UpPaHe U

oTpaBsAHuUSA (TepaneBTUYHU NoaxoAau)

- KOnmn4yecTBeHO N Ka4eCTBeHO VI,El,eHTVICbVILWIpaHe Ha
npunynHuTtens

= KMIMHNUY€H KOHTPOJ1 BbPXY MHTOKCUKaLUATA

2. Cb0ebHa/aHannumuy4yHa moKcuKoJsio2usi
- MeAULMHCKO - NPaBHUTE acrfeKkTU Ha OTpaBsHUATA
- KAYeCTBEHO U KONIMYEeCTBEHO onpeaernsiHe Ha oTpoBaTa

- YCTaHOBsAIBaHe Ha BPb3Ka MeXAy TbKaHHUTe HUBa Ha
TOKCUKaHTa U BeposaATHaTa NPpUyinHa 3a CMbpPTTA

9/28/2008
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3. lfpoghecuoHasiHa MOKcuKono2us

- OLleHKa Ha 6be3onacHocTTa Ha paboTewmTe
- MepKu 3a 6e3onacHocCT

- TeCTyBaHe Ha cpepara

4. ToKcukosnoz2usi Ha OKoslHama cpeoda

- M3yyaBa KpbroBpara u ecpekTa Ha TOKCUYHUTE
BellecTBa B npuMpoaara

5. Ekomokcukosnoausi

- “INpoy4yBaHus, CBbpP3aHN C TOKCUYHUTE edheKTH,
NPUYUHEHU OT NPUPOAHN U CUHTETUYHU 3aMbpPCUTENN
BbpPXy KOMMOHEHTUTE Ha EKOCUCTEMUTE
(vHTepakTUBHa cuctema mexay rpyna XXuBm
opraHusmMmu u obutaBaHaTa oT TaAx cpeaa)” (Truhaut,
1977).

6. BoeHHa moKcukosio2usi
7. TokcukoJsioa2usi Ha necmuyudume

8. JlekapcmeeHa mokcukosiozusi

- HeXxenaHuTe U BpeaHu echeKTn Ha NekapcTBara,
TOKCUKOKUHETUKA, TOKCUKOAMHAMUKA, MeXaHU3MMU Ha
TOKCUMYHO AeNCTBMEe, TOKCUKOSIOTMYHUN acneKkTu Ha
rfleKapCTBEeHUTe B3aMMOLEeNCTBUS, NieKapcTBeHa
3aBMCUMOCT

9. Tokcukosio2usi Ha 3asucumMocmume

10. EkcnepumeHmasiHa moKCUKOJ102Usi — OCHOBEH KJIOH Ha
mokcukosio2usima (omaoesieH 8 bIIPOC OM KOHCIeKma)

15
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IV. PETYJIIATOPHA TOKCUKOOIUA

OCUI'YPSABA ONA3BAHE HA 30PABETO U OKOJIHATA
CPEOA

PerynaTopHuTe npouecu 3a paspeluaBaHe Ha onpeaeneHu
NPOAYKTW BKMIOYBAT eTanuTe Ha Npoy4YBaHUA —
nNpeaAKNUHNYHW, KNTUHUYHA U NOCTMAaPKETUHIOBU.

AHanNn3 Ha TOKCUKONOrM4yHUTEe AaHHWU, HeobxoaMmMmu 3a
OLleHKa Ha pu1cKa.

OcurypsiBaHe Ha 6e30NacHOCT Ha NeKapCcTBa, XPaHUTENHMU
A06aBKMU U ApYrM XMMUYHW BeLLecTBa.

PerynauusaTta - HaumoHanHum n MexagyHapoaHu CTPYKTypu
Bb3 OCHOBa Ha CbOTBETHOTO 3aKOHOAATeNICTBO

PerynaTopHa TOKCUKOJTIOTnN4A

3aKkoHu

16
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MexayHapoaHO 3aKkoHoOOaTericTBO

MexxayHapoAHoO perynupaHe U XxapmMoHu3auus

U3cnepoBaTtencku cTtpaterum: EBponencku cbr3

OueHsiBaHe: MeXAyHapOOHU eKCMepTHU KOMUTETU
- EMEA, EU, FDA, WHO

HopmaTtuBu: HaLMOHANHU U MeXAYHapoOa4HU

KnaCMq)VIKaUMFI Ha TOKCUYHUTE BellecTBa

1. lMpou3xod
- NPUpPOAeH (OpraHM4YeH U HeopraHNyeH)
- CUHTETMYEH npousxoa (MpoayKTU Ha YoBeLlKaTa AeNHOCT)

2. Pu3u4YHO cbCMOsSIHUE — ra3oBe, TEYHOCTM...

3. XumuyeH cbcmae — apoMaTHM aMUHU, XanoreHupaH1 BbrNeBoAOPOAN, TEXKN
meTanu, pocopoopraHnyHn, OpraHNYHU PasTBOPUTENM ...

4. B 3agucumocm om ynompebama — necTMLUUAmN, XpaHUTENHU 006aBKu,
nekapcTBa, 3rioynortpeba c nekapcrea

5. B 3agucumMocm om MOKCUKOJ1I02UYHUSI MOMeHyuaJsl — KpanHO TOKCUYHMU,
BUCOKO TOKCUYHU, YMEPEHO TOKCUMYHU U CNabo TOKCUYHU

6. B 3asucumocm om MexaHu3ma Ha delicmeue — (peuenTop-MeaunMpaH unu
Ha MOJEeKYNsipHO HUBO), OKCUAATUBEH CTPEC, NPOLEC Ha NMPEeKUCHO OKUCHNEeHMe,
MyTareHe3a, anonTtosa u gp.

7. B 3agucumocm om 6uOXUMUYHUSIM MeXaHU3bM — CynXUapunHm
MHXUOUTOPMU, XONIMHECTEPA3HM MHXUMOUTOPU, MeTXeMOornobmuHoo6pasyBaTenu
v ap.

8. B 3asucumocm om opz2aHHama moKcu4HoOcm — YepeH apob, 6L6pek, LIHC,
CCC, penpoayKTuBHa cuctemMa, KpbBOTBOPHa CUCTEMA U KPBB U T.H.
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