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1. Bectyn

2. Tpoxu icTopii
Knacmndikauia HeBUAMMMX YOPHUA
doTouyTNIMBI HEBUAUMI HYOPHUA
Tepmo4yTanBi HEBUAMMI YopHMAA
Bonorovytamei HeBUAMMI YopHMAA
MeTtoan BUABNEHHA HEBUAUMMX YOPHWUA
8. Cnoci6 1

9. Cnoci6 2

10. BucHoBOK




CUMNaTU4He (HEBUAMME) YOPHWJIO — L€ YOPHMAO, 3aNMCH AKMM He BUAHO, a
N06aYMTU TX MOXKHA JIMLLIE 33 BU3HAYEHUX /N OB (HarpiBaHHA, OCBITAEHHA, XiMiYHE

NPOABZIEHHA TOLLO).

OAHMM i3 HAMMOLUMPEHILLUMX METOAIB K/IACMYHOT cTeraHorpadii € BUKOPUCTAHHS
CUMNATMYHUX YOPHM. 3a3BMYaM NpoLeC 3anmUCy 34IMCHIOETbCA HACTYMHUM YMHOM:

NePLUUM LIAP — HAHOCUTBCA BaXK/IMBMM 3aMNMC HEBUIMMUMM
Wap — HiYoro He 3HaYyLWMK 3annc BUAMMMMU YOPHUIAMM .

YOpHMIaMHU, ApYrmi
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BusHadeHHs "cumnaTtuyHI' BnepLue BMKOpucTas Ang

TaKNX YOPHUN opaHUy3bkun XiMik M. J'Ielvlepl Yy CBOEMY
Cours de Chymie (1675). |




®inoH OnekcaHapiMcbkuM (1 cT. H.e.) Bneplue BKa3aB CKaaj
ANA TaKMX YOPHMA; BiH onNMcaB Crnocié NMCbma 3a 4OMOMOro
E€KCTPaKTYy 3 YOPHW/IbHUX rOpilLKiB i 06PO6KY AOKYMeHTa
PO34YMHOM 3a/1i30-MiZAHOT CONi, AKa HaZaBana HanMCaHOMy
TEKCTY TEMHO-CHHiN Konip.




Osigin (43 go H.e. - 18 H.e.) pekoMeHayBaB 3aKOXaHUM Crocid TanHonuey
MOJIOKOM, BUABMAETLCA NOCUMNAHHAM nanepy caxeto. [licna 3agyBaHHA caXi Ha

nanepi sanuwatotbes 11 ApibHI HaCTUHKK, SIKI Npununan 4o TMxX Micub, Ae ynu
nitepwu.




€ BiAOMOCTI, WO B 9 CT. apabCbKi CBALWEHUKM NUcanyu cumMmnaTU4HUMKU YopHUIamMu im's npopoka
Myxammena Ha KamMeHsX, i Ui Hanucu ctaBanu BUOMMUMK BiS BNIUBY Tenna pPyku, ska 4o HUX

OOTOPKHYacy.
Y cepenHbOBIYHIN €BpOoNi CEKPETHI YOPHUIA HEPIAKO 3aCTOCOBYBannCA Waxpasmm ans

AeMOHCTpauil aHanoriyHmx "yygec".
Y nepiog 3 14 no 17 CT. nancbkun ABip, iTanincbki MicTa-aepaBu Ta iHLWI KpalHWM 3aCTOCOBYBanu

TanHoNUC Ana nepenadvi CEKPETHOI ANNIOMAaTUYHOI KOpPEeCNoHAEHLUIT.




TaeEMHMM areHTam IBaHa ['po3HOro
A0BOAUIOCA NMUCATH CBOT CEKPETHI
JIOHECEHHS UMOY/IbHUM COKOM, SIKUM,
BUCUXAlOUM, HE 3a/MLlaB CNigiB Ha nanepi.
JIeHiH, BUMYLLEHMI B YMOBaX KOHCMipaLii

BAaBaTHUCA A0 TaﬁHonmcy, BMKOPUCTOBYBAB
MOJIOKO




LLInpoko 3acTocoByBa/iM TAaEMHi YOpHMAA
Y BOEHHI POKM NpeacTaBHUKM PO3BiAKMU.
BipjoMMM cTaB BMNAZOK, KOU HiMELbKU
M areHT 3pobMB HaMUCK MiX pAAKamMM B HO
THOMY 30LUMTI 32 AONOMOIroK CUMMNATUYHUX
YOpHW/. BpUTaHCbKiM KOHTppO3BiALUi BA
anoca nposBMTM LieM TamHonmuc (Ao
CKnagy 4dopHun Bxoaus rekcauiaHo(ll)
depat Kanito i TEKCT cTaBaB BMAMMMM
nicna o6pobku nanepy conamm dOepymy),
LLLO 3PELUTO NMPU3BENO A0 BUKPUTTA
HiMeLbKOro LUnuryHa.




KNACUOIKALIA HEBUAUMMUX YOPHMU

Hanncu abo 306paxeHHs, 3pobneHi cuMmnaTtmyHMMmn YopHuUnamu, CTaloTb BUOUMUMMU
(MPoABNAKTLCA) TiNTbKU NiCNA NEeBHOro BTpy4YaHHA. B 3anexHocCTi Big xapakTepy Lboro
BTPYYaHHA BCi CMMMATUYHI YOPHUNA MOXXHA YMOBHO pPO34ifiuTn Ha POTOUYYTNMBI,
TepMOUYyTNMBI Ta BONOroYyTriuBi.



doTOUYTNMBMMKM HA3MBAKOTLCS YOPHUIA, 34aTHI NPoABNATMCA abo 3HMKaTK Nig aieto ceitna. Taki YopHMna MICTUTb
6e3konbopoBi Ta cnabko3abapBreHi pedoBUHN, SIKi PO3KNagatTbCs NPU OCBITNEHHI BUAMMMM abo
yneTpadionetosmm cBiTrioM. [NMpoaykTn po3knagaHHa Takux pevoBuH nodgapboBaHi abo yTBOPOOTL 3a0apBrEHi
CMNosiyku B pesynbraTi B3aeMogil 3 iHWKMMKM KOMNOHEHTaMU YOpHUNa.

[lo opyroi rpynu Hanexartb YopHuIa, "3HuKaroui" Npu OCBITIIEHHI iI3HOBY NPOSBAAIOTLCA B TeMpPsBi. POTQUYTNUBI
YopHMNa HaHOCATb Ha Nanip i BUCYLWYIOTb Ha NOBITPi. Hanuc BuaensaoTe abo BUOansa0Tb, OCBITMAOKYN Ti
SICKPaBMM COHSAAYHUM CBITNOM. [10 pOTOUYTNMBMM CMONYK, AKi BXOAATb 4O CKNagy YopHuna, BigHOCATLCA AesKi
KoMmnnekcHi 3'egHaHHsa 3 /-meTtanis - Fe (lll), Co (lIl), Mo (VI) , wo mictaTb niraHAn aHioHIB WaeneBol abo
NIMMOHHOI KMUCOT.

Bapabax ¢poropeuentopa
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TEPMOYYT/IUBI HEBUANUMI HOPHUJIA

[lo cknagy TepMOYyTNMBUX YOPHUN BXOASATbL Be3bapsHi abo cnabko 3abap-BrneHi pevoBuHU, ki nepexoaaTb B 3abapBreHi Cronyku
npw HarpiBaHHi. Y 6aratbox BMnagkax 3abapBreHHs 3'aBnseTbCA B pe3ynbraTti B3aEMOAiI KOMMOHEHTIB YopHUa 3 nanepom. YopHuna
HaHOCATLCS Ha Nanip i BUCYLLYOTLCS NMPU KiMHATHIA TemnepaTtypi. 3pobneHi HUMN HanNUcK i MantoHKN HENOMITHI. BOHWN BUSBASIIOTLCS
npu HarpiBaHHi Jo 120 - 180 C, Hanpuknag, SKLWO nanip nponpacysaTh rapsivoro Npacko, NoTpumMaTtu it Hag nonym'am abo cuneHO
HarpiTO eneKTPOoNNUTKOK. 3anexHo Big XxapakTepy XiMIYHOro BNAMBY Ha Nanip Npu NposiBi NPMXOBaHOro 306paXKeHHs, TEPMOYYTIIUBI
4YOopHMNa MOXHa POo3aiNUTN Ha 3 rpynu:

- gerigpaTytodi YopHuna - e posbasreHi (2 - 10%) BogHi po34mHmM cipyaHoi abo hoctopHOI KUCNOT, rigpocynbdarty HaTpito
NaHSO4, rigpo-i gerigpodocdaT amoHito, antomokanieBnx kBacLoB KAl (SO4) 2-12H20, cynbdaty 3anisa (1) i pagy iHWKX CROnyK.
Mpwn HarpiBaHHI NpMXOBaHOro 306paXKeHHs BKa3aHi pe4OBUHN 3HEBOAHIOKTLCS | pOBNATL Ha Nanip cunbHe AerigpaTtyrody
(o6e3BogHOBaHHSA) gito. Y pesynbraTi nanip B MiCUsX HAaHECEHHS YOPHUIIA YaCTKOBO OBBYIMNIOETLCA i 3'ABNSAETHCA HaNWUC,
3abapBneTLCA B KONbOPW Bif CBITIIO-KOPUYHEBOIO 10 YOPHOIO;

- oKucnodi YopHuna. [1o ix cknagy BXoasaTb Pe4OBUHM, 34aTHI Npw HarpisaHHi Ao 150-180 C okucnatn matepian nanepu i
BiJHOBMNIOBATUCS NPU LbOMY 3 YTBOPEHHAM 3abapBrieHnX CNomnyK. O Takux YOpHUNY BiAHOCATbCA po3basrneHi (1 - 5%) BoAHI pO34MHK
meTaBaHafdata amoHito NH,VO, i napamonidaata amokito. (MNpu HarpiBaHHi MeTaBaHaaaT amoHito BiZHOBMIOETLCS Nanepom 3
YTBOPEHHAM CyMiLLi OKCKAiB BaHagito, nodhapboBaHOI B KONbOPW Bif KOPUYHEBOIO 4O YOpHOro. [NapamonibaaTt amoHio yTBOPHOE Npu
LbOMY «MONiBAEHOBY CUHbY)

- HenTpanbHi YopHuna. MNpu NposiBi NPUXOBaHOro 300paXXeHHA BOHWM HE pobNATL XiMiYHOro BNAMBY Ha nanip, a nuwe dapoytoTb i
NpoayKTammn cBoro posknagy. [1o Takmx YopHuny BigHOCATBLCA, HAaNPUKaa, CokM NMMOHA, pindacTol umbyni, a6nyk, a TakoX MOFOKO |
cupoBatka KpoBi. OpraHiyHi pe4oBUHM, WO BXOAATb A0 iX cknagy (KMcnotwu, 6inku, ByrneBoau i iHwi) npu HarpieaHHi go 150 -180 ° C
pO3KNagatTbCs 3 YTBOPEHHSAM NPOAYKTIB, 3abapBneHnx B KONbOpW Bif, XXOBTOMO 0 CBITNO-KOPUYHEBOTO.
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Hesunanmi Hanncm abo 306pakeHHs, 3pobneHi BONOrovyTinmBnMmM YopHuUnamm, NposiBRsitoTbCs BOAOK abo
BOASAHO Napoto. Hanucm 3pobneHi NpocBivyYMMN YOpHMUNaMK NicNa BUCUXaHHS Ha nanepi 30BCiM HEMNOMITHI,
ane NposiBrsTLCA NPU BUTPUMYBAHHI IX Y BOAI NPOTArom 2-3 XBUnuH. LinsgHkn nanepy, NPoOCOYEHi LM
YOPHMINOM, CTaloTb Nig Aie Boau HaniBnpo3opumun. Npu BUCUXaHHI Nanepy Hanuc 3HUKae, ane 3HOBY 3'ABMSETLCS
Npw 3aHypeHHi y Boay. [1o TakMx YOpHWUI BIAHOCUTBLCH «PO34uH BigemaH». BiH rotTyeTbca 3MmillyBaHHAM FASAHOI
onil, 25%-Horo po34nHy amiaky i Bogu B 06'emHomy criiBBigHoweHHi 1:20:100. PignHn 3miwyoTbCca B 3a3HAYEHIN
NOCNIAOBHOCTI, CyMiLLl IHTEHCUMBHO NePEMILLYETLCA 4O oAepXXaHHS roMoreHHol cucteMu. [1o cknagy Takux YopHuna
3aMiCTb JINAHOI ONil MOXYTb BXOAUTU | AeAKi iHLWi Macna pOCNHHOIO MOXO4)KEHHS.



[Mpn BMBYEHHI OOKYMEHTIB 4N BUSABNEHHA TaMHONUCY BUKOPUCTOBYOTLCS ONTUYHI, MeXaHiYHi, TePMiYHi I XIMIYHI
METOAN BUABMNEHHS.

OnTn4yHi MeToau BKMOYAOTb Nepernag y BuaMMomy CBiThi, Nig NPoHMKa4YnMM BUNPOMIHIOBAHHAM, B
yneTpadoionieToBoOMy CBITNI Bif KBApLOBOI Namnu i B iHppavyepBOHMX MPOMEHSIX, a TaKOX BUKOPUCTaAHHSA
doTorpadii. Buanme cBitTno HanpaenseTbCs Ha JOKYMEHT NpPsIMO abo NOXMIo, a caM AOKYMEHT PO3MILLYETLCH Ha
MaTOBOMY CBITSIOTEXHIYHOMY CKJli, NPUYOMY MiACBIYYBaHHA CTBOPKOETLCH PO3TaLLOBaHOI Nig HAM Namroro
po3XXaptoBaHHS 3 MaTtoBaHo Konboto. [Npyn TakoMy NpocBidyBaHHI HAnNuC, WO MICTUTb HiTpaT cpibna, TEMHIE | cTae
BUOMMUM. [1pOHMKato4e BUNPOMIHIOBAHHS MOXE HanpaBnaTUCA Ha OOKYMEHT NMpsiMo, NOXuno abo mamxe
napanenbHo 40 noBepxHi. barato BnaiB YopHU priyopecuitoloTb B yIbTPpadionieToBNUX NPOMEHSX.

MexaHiyHi MmeToam BKNoYatoTh: 1) nocunaHHA nanepy TOHKUM NOPOLLKOM rpadity, oxpu, cypmu abo okcuay
3anisa; 2) BNnNuBe napamu noay, 3) 3BoONOXEHHS BOLOK, po3dnHamu rnoay (iHoai 3 fogaBaHHAM noamnay Kanito),
yneTpamapuHy abo iHWnx 6apBHUKIB.

TepMiyHe JocnigKeHHs 3a3BMYan NPOBOAUTLCS LUMAXOM BMSIMBY HA TAMHOMMUC MOMIPHO HarpiTUM Tinow,
Hanpuknag npackow; npu uboMy Tpeba nogbatm npo Te, Wob He NOLWKOANUTM OOKYMEHT.

Hanucwy, Wwo MicTaTb HiTpaT Kanito, BUABNAKTLCA AOTUKOM IX BIAKPUTMM NONyM'aM, B pe3ysnbTaTi Yoro L crnonyka
posknagaetbes. Cnig 4oTpuMyBaTUCa 00epeXXHOCTI 3 ypaxyBaHHSAM TOro, WO AesiKi KUCNOTU po3kinagakTh K
Hanuc, Tak i nanip.

XiMiyHi MmeToam oxonniotoTe: 1) BANMB Napamu amiaky, nepekncy BoaHo abo CipKoBOAHIO, 2) 3BOSTOXKEHHS
cneuianbHUMKU po3vnHamu; 3) 3aHYPEHHSA B XiMiYHY BaHHY; 4) BUKOHAHHA KOHTaAKTHUX dooTorpadin i3
3aCTOCyBaHHSM cneuianbHuX XiMpeakTmBiB abo 6e3 Hboro.



YopHuso

JIMMOHHA KMUCJ/1I0TA beH3nnopaHx

A61YHEBUM CiK

LUnoynesmm cik

BpVYKBOBUM CiK

[MlipaMiZIoOH CNUDPTOBOMY

Ae3iHdeKLii pota | [J0TKU

[anyHu
CanHa YOPHMUJI

deHondTaneiH nyr

MNpasbHUN NODOLLIOK CiTno vabTpadioneToBoi JaMnu

Kpoxmasib MoaHUN HaCTin

AcnipuH Coni 3asi3a




Bam 3HapobutbcA:
ApibHuin nocyn, unbynmnHa abo NMMOH, Monoko abo conoaka (conoHa) Boaa, NeH3nunkK abo nip'sHa pyyka, CBivka
abo npacka
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*HaTtpiTb Ha gpibHIN TepTui UMBYNNHY | Yepes3 Maprto BIAPKMITL CIK y YallKky. YopHuna rotosi. 3amMmicTb LMOYNUHK
MOXXHa B3STU CBiXXe A05yKo.

*Y HeBesuKin KinbKOCTi BOAM po3MillanTe Lykop, abo cinb. Lle Tex HeBuanmi YopHuna.

*Po3piXTe IMMOH i 3 AeKiNbKOX YaCcTOYOK BUYaBIThb CiK Y MarneHbKy EMHICTb. B oTpumanu cumnatnyHe YOpHUNO.

*Hanuinte B 4YallKky Tpoxm mornoka. MoxHa po3baBuTu BOAOK. Y KOXXHOMY pasi, y BaC BUNAYTb NPOSBAATHCS
YOPHUIO.

*Tenep BMNpobyinTe oTpMMaHi cknaam YopHuna. [Ins uboro BidbMiTb 3arocTpeHy nanunyky, TOHKU NeH3NUK abo
Nip'sHY PY4Ky i, BMOYMBLUM B CUMMNATUYHI YOPHWUITO, HANULWITb Ha INCTKY nanepy Kinbka cnis. ABO Lwo-Hebyab
HamarntonTe. [lante BUCOXHYTU. bykBn abo mMantoHOK cTanu HeBngnmmmu. NponpacymnTe NIMCTOK NPacKoko -
YOpPHMNO BUABNATLCA. MOXHa noTpumMaTtn NIMCT Hag BorHem (Ha BigctaHi 10 cm), oTpumaeTe Tou Xe pesynbrar.



LLlo Bam 3HagobuTLCA:
*[1iBCKNSAHKN 3BMYaNHOro MOJioKa
*YopHun xni6
*[Tip’siHa py4ka abo NeHanuk _—— — 3
*CBiyKka
*Yepes 6pak HeNOTPIGHNX XYLOXKHIX KHUT - 3BUYanHKIA nanip.




3p0o6bMMO 3 YOPHOro xJ1iba JOBiNbHMI
"cTaKaH". ManeHbkum, rpam Ha 50. | Ham
BMCTa4YUTb, i L[i/IKOM NO-peBOJIIOLiMHOMY.

Tenep akypaTHO Ha/IIEMO B Hally
YOPHMJIbHULIO MOJIOKa. Bce. HeBnagmnmi
YOPHMJIO rOTOBi. 3a/IMWLIMIOCA Ti/IbKU B3ATU
NPUroToBaHi Nip'AHy py4Ky i nanip,
BMOYMTU NEPO B MOJIOKO i LO-Hebyab
HanucaTtu. icnha BucuxaHHA nanip ébyae
3HOBY 612101 Ta YUCTOIO.

AK yutatn?

[MpocTiwe npocToro. lNam'atante, My 3arotoBunmn cBidky? Ocb BOHa HaM i ZONOMOXe.

3anantemo i NnporpiBaemMo Hall TanHonuc. YBara, He "npoXxaproemo™, a came nporpiBsacmo.

Ha nanepi BUCTynnsaTb KOpUYHeBi NiTepun. TobTo, koMmy Tpeba - npounTac.

Ak 6aunTe, BCe NPOCTO i 3arafibHOAOCTYMHMM. A SKLO HAa TOMY X apKyLUi 3BU4aNHOK PYYKOK HanncaTu Wwe i aKuin-
Hebyab HENTPanNbHUM TEKCT, HIXTO HE 300ragaeTbes, WO Nig HAM € LWe N TaEMHE NOCNaHHS.



«CMMNaTUYHi YOpHMNa akTyanbHi B Hall 4ac, SIK TAEMHWULi MWMHYMOro. X MOXHAa Npurotysatu i
BUABUTU SIK B JOMALLIHIX TaK i B nabopaTopHMX YMOBaX.

«[lesiki pe4oBUMHK, O MICTATLCA B MoOroLui abo NMMOHHOMY COUi, PYMHYKOTbCA WBuaLe nig Aieto
Tensia, HXX cnanaxye cama nanip, i BUOINSaTbCA NPoayKTU ropiHHA. BukopucToByoumn uen gakr,
MOXHa 3p0bUTK HEBUAMMI YOPHUMIA ONA TAEMHUX MOCHaHb.

*OHUM 13 HAUTIOMIMPEHIIITNX METOIB KIIaCUYHOI cTeranorpadii € BAKOPUCTAHHS CUMITATUYHUX YOPHMUIL.

*3a JOMOMOroH LMX YOPHUI MOXHA 34IMCHIOBATM TAaEMHE JNIMCTYBaHHA.

*Hanncn abo 300paeHHsi, 3pobneHi CUMMNaTUYHUMKM  YOpHUMaMK, CTakTb  BUOMMUMM
(NMpoABNAKTLCS) TiNbKWU NICNS NEBHOrO BTPYYaHHSA. B 3aneXHOCTi Big xapakTepy LbOro BTPyYaHHS
BCI CUMNATU4HI 4YOpHUSIA MOXHa YMOBHO PpO34iNuMTM Ha POTOUYYTNUBI, TEPMOYYTNMBI Ta
BOJIOro4vyTIIUBI.

*[lpy BUBYEHHI OOKYMEHTIB ONS BUABIIEHHS TaWHOMWUCY BUKOPUCTOBYIOTLCA OMTUYHI, MEXaHiYHi,
TEPMIYHI | XIMiYHI METOAN BUSABIIEHHS.



