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Jlaszapuyc Ipxep. B macmepckoil anxumuka. 1580 a.

Illnpoko pacmpocTupaeT XuMna pyKu CBOu B iefla YenoBevecKue.

M.B.JlTomoHOCOB



UCTOKN XUMUN:
OroHb U METAJIN

UMUA U3YYaeT BelecTBa, UX COCTAB U

CTpoeHue, MpeBpalleHue OAHUX Be-

11eCcTB B APYTUE, a TaKKe 3aKOHbI, KO-
TOPLIM 3TU NpeBpalleHUA MNOAYNHAIOTCA.
XMMUA MPOHU3LIBAET BCIO HAWIY U3Hb: 3TO U
J1eKapCTBa, N OAEXAA, U KPACKu, n yaobperus,
W B3pbIBUYATLIE BELECTBA, U UCTOYHUK TOKA, U
npouecchl, MPOUCXOAALIUE B HALLIEM OPraHun3-
Me. Tak uaeun, BOZHUKIINE B XOAe Pa3BUTUA
XUMUU, BOMZIOTUANCL HA MPAKTUKE.

x 0TA Khaccuyeckas Hayka pogunace B Hosoe
BpeMs, XUMWUA TOPa3fao ApeBHee, MOTOMY YTO
APEBHUMYU ABASAIOTCS ee uaen u metofbl. Cuntaetcs,
YTO XMMMs Hayanack, Korga MeTansbl ctanu obpaba-
THIBAThb C MOMOLLbIO OTHSA.

MopfepxuBaTh OrOHb NIOAWN HAYYWUIUCh OKONO
MUANMOHA NET Ha3af. A Yepes COTHU ThICAY NET OHM
CMOMK [,00bIBATL €M0 CAMOCTOATENBHO. ITO U3MEHU-
JI0 UX XM3Hb, MOMOMIO CO3[aTb MHOXECTBO HOBbIX
MaTepuanos, NepebIM 13 KOTOPbIX Gblna orHeynop-
HasA MuHa.

Ho ocHoBHOE LOCTMXEHWE LPEeBHOCTM — MeTa-
nyprus. lepBbie MeTansbl, C KOTOPbIMU MO3HAKO-
MUNCS YenoBek, 6binu 301070, cepebpo 1 Meab. OHu
BCTPEYAOTCs HA 3eMHOI NOBEPXHOCTU B BUAE CaMo-
POAKOB. 3aTeM OTKpbIAW MeTaibl, KOTOPbIE WHUPOKO
pacnpocTpaHeHbl B NPUPOAE U IETKO BbIAENSIOTCA U3
PYA, — 370 Xese30, 0N10BO, CBUHEL, U PTYTb.

Megab cHavyana obpabaTtbiBanu Kak kameHb: Gunu
no Hei, MeHss opMy, — Takoi cnoco6 Ha3sbiBa-
eTCsl XOJI0AHOM KOBKOW. 3aTeM ee CTanu HarpesaTth
Ha OrHe, YTO JeNano Mefb NAacTUYHOI, HO 1 Gonee
XpynKoii. 3T0T cnocob 06paboTKM Ha3bIBAETCA rops-
yeil KOBKOIA.

Yrto6bl caenath ee elle 6osee TBEPAOI 1 NPOYHOIA,
“306penu Ccniae Meau C ApYrMMUM BellecTsamu —
6poH3y. Mepeoit 6poH30M 6bIN CNAAB MeaU C Mbllbs-
KOM, KOTOpbII BCTPEYAETCS B NPUPOJE YaLLE, YeM 010~
B0. Ho mbliwbaK spoBut. Kpome Toro, npu nepennaske
YacTb MbllWbAKA UCNapsiach U Tepanack — CnaB CTa-
HoBunca xyxe. Moatomy ¢ 3000 r. fo H. 3. u3genus u3
0/10BSIHHOM GPOH3bI NOCTENEHHO BLITECHUAN M3MOTOB-
NIEHHbIE 13 MEAHbIX CMIABOB MblLbAKOBYIO.

WNHTepecHo, Kak e BO3HMKNA uges o cnna-
Be MeaM M onoBa. BeposTHee Bcero, M3HayanbHoO

4| MCTOKM XMMUU: OTOHb U METal

IloxopeHue oeHa
cmano ocHosol
014 pasgumus
Xumuu.

CIIOCOBBI OBBIBAHUA OTHA

Tnetowyio LepeBAHHYI0 CTPYIKY WIN LPeBECHbI
IIOPOLIOK MOYYaN, CKOONA JOWEeYKY BLOJb

WL TTONEPEK BOJIOKOH NGO BLICBEPAUBAs

B HE 0TBEPCTUA. ITU CITOCOOHL HA3LIBAIOTCA
COOTBETCTBEHHO OT'HEBLIM IUIyT'OM, OTHEBOMN
MU0 W BbICBEPAUBaHMEM. [Insa pa3ayBaHUA OTHA
ucronb3osanca TpyT. B Muaun n Unpoxesun
OTOHb L0OLIBANM CXKaTUEM BO3ayxa. Kpome

TOTO, OTOHb BbICEKANW, YAAPAS KAMHEM 0 KYCOK
CEPHOr0 KonyeaaHa
WIN Xene3oM

0 KpemeHs. [lopo6HbIN
CI0CO6 WUCIT0Nb30BaNn
BrnoTh 1o XIX B.,

10 u3obpererus
cnnyex.

Jlobvisarue o2HA
nymem cgepieHus.

CNNABAANN BMECTE He YNCTble MeTabl, @ UX PYAbl.
OyeBuaHO, nepBas 0710BsHHas GpoH3a Obina nony-
YeHa M3 NONMMETANINYECKOI pyabl, COLEPKaLLENR 1
CynbOUA MeAn, N KacCUTEpPUT — NOpoay C 0JI0BOM.
[peBHsas 6poH3a cogepxana 2—4% 010Ba, B OTU-
4ne OT COBPEMeHHOW, coaepxallent okono 9—10%
0/10Ba.

BpoH30BbIN BeK fan Hayano nepBbIM LWUBUAU-
3auMAM, HO NOCTeneHHO OGpoH3a ycTynuna MecTo
Xenesy. Matepuan, KOTOpPbIN Mbl TaK Ha3blBaeM, Ha
camoM fAene — Cnnas Xxenesa c yrepopom. Ecau
yrmepopaa B cnnase MeHbwe 0,3%, 3T0 M ecTb xe-
Nne30 — MATKKUiA, NNacTUYHbIA, TYrONNaBKWUIM Cnias.



Ecnu koHueHTpaums 0,3—2,14% — 370 CcTanb, Ko-
Topas noppaetcs 3akanke. Ecnu yrnepopa 6onee
2,14% — 370 YyryH.

CHayana nonb30BannCb METEOPUTHBLIM XKene3oM.
Okono 2000 r. 40 H. 3. 6bIU U3rOTOBEHbI NEPBbIE
“30enns U3 HeMeTeopUTHOTO Xenesa, fo6bLIToro B
3emne. B cepegure II ThicAayenetns go H. 3. xenes-
Hble u3genusa pacnpoctpaHunuce B Manoit Asuun. Tak
HauYMHANCSA KenesHbli BEK.

HaxosanbHs.

XUTPBIE U3[ENNA XEJE3A

Havano xene3sHoro Bexa B Cpefin3eMHOMOPbE OTHOCUTCA
TpuMepHo K 1200 T. A0 H.3., Ko BpeMenu TposHcKoit
BOViHbL [oMep, XMBLIMI HAMHOTO IO3)Ke, HECKONIbKO Pa3
yroMuHaeT xene3o B «Anuane» n «Onucceey:
MHo20 coxkposuw xpaHumca
8 omeueckom dome 6ozamom,
MHo20 u Medu, u 3nama,
U Xumpblx usdenut xenesa.
TexXHONOIUA U3TOTOBIEHUA Xene3a bbina
Ccll0XHee, yeM 6poH3tl. U ropsvee fyThbe, U KOBKA,
W fo6aBneHue YINeposa, U 3aKanka — Bce
3T0 TPe60Bano GONBUIOTO OIMBITA W 3HAHUM.
Topuitubl, KoTopsie BTOPrauch B ['peunio ¢ ceBepa
W VHUUTOXWIN MUKEHCKYI0 KYJILTYDPY, CMOTJIN 3TO
CLeNaTb OTOMY, YTO Y HUX YKe GbUL0 XKeneso,
a mobegurenu nipu Tpoe He3anoNro A0 3TOTO —
axeiilsr — cpaxanuch 6POH30BEIM OPYKUEM.

Bponsosuiil
6rocm
Tomepa.

OJIOBO 111 BPOH3bI

Ha 6purarckom monyocrpose Kopryonn go6bua
o10Ba BefeTcs ¢ 6poH3080ro Beka. Cuuraercs,
yTo nerexpapusie Kaccurepuast, wnn 0nossanHbe
0CTPOBa, rfie YUHUKNIALEL B APEBHOCTH A06BIBANN
071080, 3T0 160 camu Bpurarckue octposa, 160
KPOXOTHBIE OCTPOBKU V¥ mobepexbs KopHyonna.

Pyunsl cmapuHHo20 30aHUA HA ONIOBAHHOM
pyoHuke 8 KopHyonne.

CnnaBbl, CTPOro roBOpSs, He XUMUYECKUE COeAu-
HEeHWs, HO YTOObI NONYYNTL XKEeNes3o U3 ero OKCMAR,
HaJl0 BOCCTAHOBMTb €ro, TO €CTb OTHATL KNCI0POA, a
3T0 yXe xumus. [lna 3Toro Mcnonb3oBanu yronb, KO-
TOpbIN 3arpyxanu B neyb BMecTe C pynow. Yrmepog
BCTYNa B PeaKLMIo C OKCUAOM Xene3a, npu 3ToM 06-
pa30BbIBANNCh XENEe30 U yreKncabii ras. Tak apes-
HMe MacTepa WCMOAb30BaNM OKUCANUTENbHO-BOC-
CTaHOBMTENbHblE peaKLuK, XOTA ele He 3Hanu ux
MeXaHW3Ma, 1 BOM/OLWANN B XKU3Hb NepBble XuMmnye-
CKue npeu.

BJIATOPOAHBIE METAJIBI

B ApeBHOCTU N10AW 3HANWN CEMb METAJII0B:
30710TO, CEPe6PO, Menb, Xeseso, 0J10B0, CBUHEL,
PTYTb. 30710TO 1 CEPEBPO HE OKUCTAIOTCSA, UMEIOT
KPAacWUBLI BHELIHWIA BUZ, IOITOMY UX Ha3BaIn
6naropopHbiMu. OcTanbHble METAUILL CIUTANN
He671aropoAHLIMM.

HCTOKN XUMUK: OTOHDb U MeTanNN




’PEYECKAA
HATYPOUIOCODUA:
ATOMU3M N YETDLIPE
CTNXUN

I ThicAYeneTuun A0 H. 3. B Pa3HbIX CTPAHAX MUpPA BO3HUKAU pa3nuuHbie ¢unocodckue
LIKONbI, MOPOAUBLINE OCHOBHbIE UZEU 0 cTpoeHuun BcenenHon u BemecrBa. Bepb Torpa
¢unocodpus o6bLeanHANa Hauana Bcex HayK. Harypdunocodusa, pasBusurasca B aHTUIHOM
Tpeuuu, monoxuia Havano eBpONENCcKON HayKe, B TOM uncie u xumMmun. 0auu punocodst cunranu
MaTepuio0 HeNpepbIBHOW A0 6eCKOHEYHOCTH, APYIUe — AUCKPETHOI, COCTOALEN U3 HeAeNUMbIX
yacTuy — aroMoB. llocneaHsa uaea BNOCNEACTBUM NMPUBEJA K HAYYHLIM TEOPUAM MO3AHEMIINX

3IMOX.

epBOWl Hay4yHO-bunocodckon wronoi [lpesHei
peuumn Gbina Munetckas. Ee npepcraButenu u

“X NOCNef0BaTeNn NOCTPOUIN TEOPUU O CTPOEHUM
W Npupoje BewecTBa W UCKanW npexpje BCero oc-
HOBHblE 3NeMeHTbl, UnKu cTuxuu. MNMoHATUE InemeH-
Ta Torga OTNMYanoch OT coBpeMeHHoro. Tak, Panec
MuneTcknit cuutan rmaBHoOi CTUXMeh BOAY, U3 Cry-
LeHUs, KOTOpOW, Mo ero MHeHutoo, obpasoBanach
3emns. AHakcumeH u3 Muneta (ok. 585—525 rr. go
H. 3.) nonaran, YTo NEPBOOCHOBOI BCEro ABAAETCA
BO3/yX, @ 3eM1A 06pa3oBanack CryleHmem Bo3ayxa.

KceHoctaH KonotoHckuit (ok. 565—473 rr. fo H. 3.)
YTBEPIKAAN, Y4TO 3eMis W ecTb NepBoOCHOBA Bcero. U3
3eMAW W BOAHI NPOM3OLLAN BCE OCTANbHbIE BELM.

lepaknut Iecckmit (ok. 540—480 rr. go H. 3.)
cyutan, uyto BceneHHas NOCTOAHHO MeHseTcs.
3HaynT, U NEpPBOOCHOBOI AOMKEH ObITb CaMblil U3-
MEHYNBbII 31EMEHT — OFOHb.

Mo mueHuio Imnepokna (oK. 490—430 rr. po
H. 3.), CTUXUIl YeTbipe: OroHb, BOAA, BO3AYX U 3eMs.
Nx 06benuHseT N060Bb, @ pa3beanHAET BpaXaa.

®anec Munemcxuti
(640/624—548/545 2.

00 H. 3.) — OpesHezpedecKull
gunocog, ocHosamenn
Munemcxkot wxonwl, 20e
BbICKA3bIBANIUCH UOCU

0 CmpoeHuU Bewjecmad.

WNpeto 0 yeTbipex cTuxuax passun MnatoH (428—
348 rr. §o H. 3.). OH onucan yacTuubl, COOTBETCTBY-
lowue Kaxpoit u3 Hux. ®unocod cuutan, yto 3TH
4acTuubl — npaBU/IbHbIE MHOTOTPAHHUKW, @ CBOIA-
CTBA KAXAO0i CTUXWUU 33aBUCAT OT UX FT€OMETPUU. ITU
MHOTOTPaHHUKW NPUHATO Ha3blBaTb NAATOHOBLIMM
TeNnamu.

[lnaToHOBbI Tena MOXHO COMOCTaBUTb C aToMa-
MW, XOTS aTOMUCTUKA B [peuun Gbina HECKONBKO UHbIM

IINIATOHOBBI TEJIA

K BOAE, a BOJA K 3eMJie.

[IpaBUAbHBIX MHOTOTPAHHUKOB CYILECTBYET MATh: TETPA3Ap (YeTHPeXTPaHHUK),
Ky0 (LIeCTUrpaHHUK), OKTA3AP (BOCBMUTPAHHUK), [OAEKAIAP e ey P N
(nBeHapuATUIPAHHUK) U UKocasnp (aBapuatTurpantuk). Ilo IlnaTony TeTpaspp /
COOTBETCTBYET OTHIO, OKTa3Ap — BOJE, KyO KaK CaMbIil yCTOWYUBLIA — 3eMIle, @‘\
WKOCaszp — BO3AYXY. A I0fieKasfp — 3TO MATHIA 37I€MEHT, U3 KOTOPOT0 LY,
cocroAaT HebecHble Tena. IIpu 3TOM OroHb OTHOCUTCA K BO3AYXY KaK BO3AYX
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IInamon (428—
348 22. 00 H. 3.) —
OpesHezpeyecKull
¢unocog, yuumens
Apucmomens.

yuyeHueMm. A 3ateM O yeTblpex CTUXWUSX Pacckasan
Apuctotens (384—322 rr. go H. 3.). OH pasgensn
npeanonoxexue fnatoHa 0 CylECTBOBAHUM MATOTO
3N1EMEHTA, KOTOPbI HAa3BaN KBUHTICCEHUMENH, HO CuM-
Ta, YTo YeTbipe CTUXUU — 3TO PasNuyHble NPOSBIEHUS
nepeomarepuu. lpuyem oHa Kaxmbld pa3 nposenser
ABa CBOWCTBA, Y KAXAO0r0 M3 KOTOPbIX €CTb CBOS NPo-
TMBOMONOXHOCTb. TaK, OFOHb — 3TO TEMO W CYXOCTb,
BO/Ia — XOJIOf, U BNAXXHOCTb, 3€M/Ii — XOJIOf, U CYXOCTb,
a BO3/lyX — TEMNJIo 1 BAAXKHOCTb.

CMewWmnBanACh B PasiMyHbIX COYETAHUSAX, INEMEH-
Tbl (CTUXMM) MOryT 0OPa3oBLIBATL CAOXKHbIE Tena.
MponucxoanT 3T0 B pesynbtate UCTUHHOTO CMewWu-
BaHUA, OTINYHOrO OT MexaHuyeckoro. bonee Toro,
NOCKO/IbKY KaX[blih U3 31eMeHTOB HeceT B cebe fiBa
cBOWMCTBa 06Liei NepBoMaTepUu, OHWU MOTYT NpeBpa-
Warbcs Apyr B Apyra.

KPIOYKH
JTEMOKPUTA

JleMOKpUT MombITaNCcA
00OBACHUTb IIPUPOLY,

Kak 6bl Temepb cKasanw,
XUMWYECKON CBA3M.

OH yTBepKaan, uTo YUCN0
aToOMOB 6ECKOHEYHO,

a OCHOBHBIE UX

XapaKTEePUCTUKU — Hemoxpum

3TO0 pasmep u hopma. (0. 460 — ox.

Y HUX eCTb 3y0UNKM 370 22. do H. 3.) —
W KPIOYKM, KOTOPHIMU OpesHezpeueckuil
OHW LeTIAITCA APYT dunocod, Hapady
3a Apyra 1 CO3AatoT o Jlesxunnon
CIOXKHBIE BEleCTBa.

llemokpuTa cripasegnso  C1UMaemea
KPUTUKOBanNM 3a kpioukn., ~ OCHOBamesnem
JIUKyp ToBOPWIL, amomu3sma.

YTO KPIOYKM ObL IPOCTO

cnomanucs. IIpasza, cam OH ToXe monarar,

YTO QTOMBI COEJUHAIOTCA C TIOMOLLbIO OTPOCTKOB.

HACJIEOWE APUCTOTENA

ApucroTens 651 TOUCTUHE
VHUBEPCALLHLIM YIEHbIM,
YTO HEYIUBUTENILHO

IJ1 BpEMEH, KOraa

He CyLeCcTBOBaLO

TaKOTO pas3fenenus

HayK, KaK CerofHs.

OH ocTaBwW Hacnemme

B 06n1acTax HopManbHO
JIOTUKM, 300J10TUU,
TOIUTONOTUN. ABTOD Upell, §
KOTOpbIE MHOTO BEKOB
MIPUMEHAIUCh B DU3NKE

u xumun. Hecmotpa Apucmomens

Ha 70 4To MHOTMe ero upen  (384—382 ea.

GLIIN OIIPOBEPTHYTHL, ETO 00 H. 3. ) —

BKJaZ B HAYKy becleHeH. OpesHezpeyeckull
¢unocog.

ATOMUCTBI, B 0TIMYME OT ApUCTOTENS, YTBEPKAANH, YTO
BCE COCTOUT U3 MeNbYaliLnNX HefenuMbIX YacTuLy (no-rpe-
YeCKU aTop 06 — «aToMOCy). Moatomy [leMokpuT Hasgan
3TV YacTuLbl atToMamun. «HeT Huyero, Kpome aToMOB, Bey-
HO ABUXYLLMXCS B GECKOHEYHON NYCTOTE», — nofaran oH.
ATOMbI IBUXYTCA MO NPeAHAYEPTaHHBIM UM MyTAM.

MHorve npen gpesHerpeyeckux unocoos oKkasannch
OLWMGOYHBIMYK, @ MHOTE CTaN BENMYALIMMIA NPO3PEHNAMY,
3a/0KMBLUNMU OCHOBY aTOMHOV TEOPUM CTPOEHMS BELLECTBa,
11 NOTOMY Ype3Bbl4aNHO BaXKHbI A1 Pa3BUTUA XUMUN.

ATOMBI JIIUKVPA

3HaMeHUTHI unocod IMUKYP, MOCNeA0BaTeNDb
IleMOKpUTA, YTBEPKAA, YTO YUCII0 ATOMOB
Kaxzon hopMbl 6eCKOHEYHO, HO YUCIIO0 UX
hopM — KoHeuHo. K Takum xapakTepucTukam
aToMa, KaK hopMa U BeIMYUHA, OH B06aBWI BEC.
A ompefieneHue aTOMHbBIX BECOB, TOYHEE, MACC,
crano yxe B XIX B. 0OAHOW U3 BaXHENINX 3a7,ay
XUMUM.

Inukyp (342/341—
271/270 22. 00 H. 3.) —
OpesHezpeyecKull
¢unocog, ocHosamens
NUKypeusmMa, amomucm.

I'peueckas Harypdunocopua: aToMuU3M U YeTLIpe CTUXUN




VUAEN N HAXOAKW
ANXUMUKOB: K YEMY
NMPUBEJIN NOUCKN
30JI10TA

NXUMUYECKUN mepuoa uCTOpuu XuMuun

TPOAONKANCA OKOJO IONYyTOpa ThICAY

ner. UMeHHO Torza MOABUOCH U CIIOBO
«XUMUA», U CAaMa XUMUUYecKana Hayka. lenbo  Anexcandputickas
ANXUMUKOB 6LUIO TMONYYEHUe 30J10TA U3 He- 6ubnuomexa
671arOpPOAHLIX METANJIOB, a TaKKe 3JIUKCUPA, B npedcmasieHuu
TO ecTb punococKoro KaMHA, U TOMYHKYIYCa, xyooxHuxa XIX 8.
HO, A06MBaACh 3TOT0, OHU MPEAJIOKUAN HEMA- 0. ¢oH Kopsena.
70 uAe U MeTOA0B, AABUIMX Hayano coBpe-
MeHHOWN XUMUYecKou mpakTuke. Bes anxumun
He 61110 6bI COBpEMEHHON XUMUU.

A nxumua 3apogunace B Erunte, B AnekcaHgpuu, XBATHUT JI¥ IUIAHET J/I BCEX
KoTopyto ocHoBan B 331 r. go H. 3. AnekcaHgp METAJLIOB?

MakepoHckuit. B pesynbrate ero 3aBoeBaHMW rpe-
yeckas KynbTypa pacnpocTpaHunach Ha OrpoMHyI0
TEpPpUTOPHUIO, NONOXMUB HAYano 3noxe 3NuHNU3Ma (0T
cnosa «Innaga» — peuus).

CopaTHukn AnekcaHppa nojenuan ero umne-

KaxpoMy MeTanny moCTaBWIN B COOTBETCTBUE
I[1aHeTy, TouHee, HebecHoe Teno. 3010T0
cesasanu ¢ ConHuem, cepebpo — c JIyHoit, menb —
¢ Benepoit, xene3o — ¢ Mapcom, cBuxey —

puio, n Eruner pocranca Mrtonemeto. Mpu Hem B ¢ CarypHoM, 01080 — ¢ I0rmrepom, a pryTs —
Anexcanppun 6bin ocHosaH MyceitoH (6yksanbHo: ¢ MepkypuenM. IIo3TOMy MeTannst cTanu 0603Hayarhb
«XpaM My3») — HayuHblil U KynbTypHbIA LeHTp. B CUMBOJIAMU M HAMMEHOBAHUAMMN HEGECHLIX CBETUIL.
€ro COCTaB BXOAWAM W 3HaMeHuTas 6ubnanoTeka, u Mnrepecto, 40 yxe B CpeiHEBEKOBbE MbILILAK
anxumuyeckas naboparopus. MyceiioH, oTkyaa U W CypbMy AONI0€ BPEMA HE XOTENU NIPU3HABATD

MeTajl/laMW, IOTOMY YTO AJIA HUX He XBaTajlo
mnaHeT. CeropHs e 3TU 371eMEeHThI CYUTAIOTCA
MOJIyMEeTaJI/IaMU U3-33 CBOUX XapaKTEPUCTUK,
a BCET'0 METaIOB BMECTE C MOIYMeTallaMu
HacuuTbhiBaeTca 94.

MOWNO CNOBO «My3eii», MpOCYWeCcTBOBaN BOCEMb
BekoB. OH 00beaMHUN rpeyveckyio Hartypdunoco-
(uI0 C eruneTcko pemMecneHHOW XuMuel, kotopas
[OCTUMA K TOMY BPEMEHUM BbICOKOTO pa3BuTUsA, a
TaKXe C erneTcKoW penurueir, NOCKONbKY Hay4YHble
3HaHua B ErunTe 6bi1M npeporatvBoi Xpewos. Tak
B AnekcaHapuu 3apofunacb HoBas Hayka, KOTOpYo
M Ha3BalM eruneTckoW, TO eCTb XMMUEW, MoToMy
yTo ppeBHee HasBaHue Ermnta — Kem unu Xem.
Bnepsbie 310 cnoso BcTpeyaetcs B pabote 336 r.y
cuuunuitckoro yyeHoro HOnuyca MatepHa ®upmuka.

AnekcaHapuincKkue yyeHble, cnepya ugeam Apuc-
TOTens, nonaranu, 4To BelecTBa COCTOAT U3 YeTbipex
CTUXUIA, KOTOpbIE MOTYT MEpexonuTb Apyr B Apyra.
3HaunT, M3MEHUB NPONOPLMU CTUXUI B OLHOM Belle-
CTBe, ero MOXHO NpeBpaTuTb B Apyroe. Tak pogunach

Cypvma.
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naes TPaHCMyTauuW, UM NpeBpalieHns MeTansos.
Pasymeertcs, xoTenn npespaTuTb OObIYHbIE MeTas-
nbl B GnaropodHble, To ecTb B 30/0TO U cepebpo.
Onepauwuio 31y Ha3biBanu Bennkum Jdenanuem.

3051070 NbITANMCh NOAYYUTL U3 MeaU, R06ABNAA K
Heil pa3nnyHble MUHepanbl, Cofepalime MbllbAK.
OHu paBanu ¢ Mepdblo Genble, XenTble, KpaCHOBaTbIE
1 30]10TUCTbIE CNNABbI, KOTOPblE MPUHUMANUCH 3@ 30-
NIOTO HECMOTPS Ha TO, YTO MbllWbAKOBasA GpOH3a Obina
W3BECTHA 10 3TOT0 MHOTO BEKOB.

lMeperoHss pTyTb, MHOTAA MONYYANM OYeHb He-
60/blIOe KONMYECTBO 30M10Ta Uau cepebpa. 370
OblAN MPOCTO NPUMECH B COAEPXKALMX PTYTb pynax.
OpHako B Te BpeMEHaA lyMau, 4TO PTyTb MOXHO npe-
BpaTUTb B GNArOpOAHLIA METaNN WK e OHAa caMma
ABNAETCA KUAKUM cepebpoM.

HeynuBuTenbHO, YTO anekcaHApPUNCKUE XUMUKU
YCOBEPLEHCTBOBANM MONYYeHWe 30/10Ta U cepebpa
U3 pya, paspaboTanu cnocob o4YMCTKM 3070Ta Ky-
neaupoBaHMEM — HarpeBaHUEM Pyfbl CO CBUHLOM
n cenutpoi. CennTpoi Ha3biBalOT HUTPaATHI LWENouy-
HbIX, WWeN0YHO3eMeNbHbIX MeTannoB (B TOM yucne
UX KpUCTannoruapatos) u ammoHus. OHKM Hayumanch
noJyyatb amanbramy — CnjaB pTyTM C KakUM-116o
WHbIM MeTanNoM. AManbramy 3010Ta NPUMEHSANMN Ans
no30MoThbl.

OnHaKo CO BpeMeHeM Hapj XUMUel CrycTuauch
Tyuu. Pumcknii umnepatop [inoknetuan (243—315),
onacasch, 4TO MNOJyYyeHWe [elweBOro 30/0Ta Mo-
JOPBET 3KOHOMMKY, 3anpeTun 3aHATUA XUMUeRd K
NpUKasan YHUYTOXUTb BCE TPYAbI MO HEM.

A Kkorpa rocyaapCTBeHHON penuruein Pumckoit
MMNepun CTano XPUCTUAHCTBO, TOHEHUA Ha Xu-
MU, KOTOPYK CYMTanu A3bIYeCKOW epechio, ycu-
aunuck. B 391 r. 6bin paspyweH xpam Cepanuca
(Cepaneym), roe HaxoAMAUCb anxMmuyeckas na-
6opatopus U 3HameHuTas 6ubnuoteka. B 529 r.
nana pumckuii lpuropuii I 3anpetun yteHue apes-
HUX KHUT 1 3aHATUEe MaTeMaTuKoi u gunocoduen,
obuunanbHO e AnekCaHLpPUIICKUIA MyCeNOH ne-
pecTan cylectsoBatb Wb B 640 r., korga Eruner
3aBoeBanu apabsl.

Apabckue xanudbl NOKPOBUTENLCTBOBANU Hay-
kam. Toraa cnoBo «XUMUA» NONYYMUNO aPTUKNb «alb»
W npeBpaTunoCh B «anxumuio». Myca Lxabup ubH
XaliaH (721—815), n3BeCTHbIi B eBponenckoii Tpa-
vunu kak lebep, paspaboTan pTyTHO-CEPHYIO Teo-
PUI0 NMPOUCXOXAEHUA MEeTaNNoB, MOCKONbKY PTYTb
6necTuT, a cepa umeeT xentulit upet. OH cuyuTan,
4YTO B OCHOBE BCEX CEMW METAJI0B NIeXaT ABa NpuH-
uuna — PtyTb (dunocodckas PTyTb, Mam npuHumn
metannuyHoct) u Cepa (cdbunocodckas Cepa, unu
npuHLMN ropioyectn). 0BbIYHbIE PTYTb U Cepa npo-
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Anxumuxu
UCNONIb308aNU NOCYOY
u3 cepebpa u opyaux
Memannos.

CTO CBMAETENbCTBYIOT O CyllecTBOBaHUU dunocod-
ckux Ptytn u Cepbl Kak AyXOBHbIX NpuHUMNOB. [lBa
NPUHLUNA COEAUHAIOTCA NOJ, BO3AENCTBMEM Tenna u
00pasytoT cemb MeTannoB: 30/10T0, Cepedpo, PTyTh,
Mefb, Xene30, 0JI0BO U CBUHEL.

IBA TEBEPA 1 OTHA AIXUMUA

Ixabup nbH XanaH, BEpOATHO, BIIEPBLIE TONYYWIL
Pa3baBNeHHYI0 a30THYIO KUCIOTY, TEPEroHaAs
CeNUTPY C KBacLaMu 1 Me[HLIM KyIIOPOCOM. ITOT
MeTOof, ITpuMeHsaAnca BIoTb A0 XVII B. Kpome

TOTO, B TPYAAX YIEHOTO OMUCHLIBAIOTCA CIIOCOOLT
MONLYYEHUA YKCYCHOW KUCTIOTH U CBUHIJOBIX
6enw, IPUBOAATCA Pa3NUIHbIE METOALI, TaKNe
KaK IeperoHKa, BO3rOHKa, KpUCTLIN3ALUA

n apyrue. OH 6L TaKXKe U3BECTHLIM BPAYOM,
Harmmcan KHUry «fast u mpotusosamsy. xabup
6L HACTONBLKO yBaXaeM, uto B XIV B. 0fMH
€BPOIENCKUN alXUMUK TIOAIUCHIBAJL CBOW TPYALL €T0
JIATUHU3UPOBAHHLIM UMEHEM U OCTAJICA B UCTOPUN
kax [Icespo-Tebep.

Jwabup ubH
Xatian (721—
815) — apabekutl
ANXUMUK

u spay, agmop
mpyda «KHuea
cemudecamu»

u dpyaux pabom.




30/10T0 KaK caMblil COBEPLIEHHBII MeTana nony-
YaeTcs MpU CcaMmblX 61aronpUATHBIX COOTHOLEHUAX
Ptytn 1 Cepbl 1 co3peBaeT GbicTpee npu gobasneHum
anukcupa. CnoBo NpPOUCXOANT OT rpevyecKoro «Kce-
PUOH» — «CyxOn». ANXMMUYECKUI INUKCUP BOBCE
He XWMAKOCTb, MOTOMY YTO MAOTHOCTb 30J10Ta Bbllle

IIAPCKAS BOJIKA: KAK PACTBOPHTb va esponetionat
30JI0TO cpedHesexosoil

MUHUamrope.
IIbiTasch IIONIYYUTDb 30J10TO, ANXUMUKN

IIOCTaBWIV 33/iaqy MPUTOTOBUTb YHUBEPCAJIHEII
pacTBopuTenb. ATanbAHCKUN anxuMmuk
BonaseHTypa (kapavHan [xosantiu dupanna,
1121—1274) mpuroTOBUI PacTBOP HAWIATHIPA IIEPETOHKA U EE HPOI[VKTH
(xnopupa ammonus, NH,Cl) B a30THO Kucnore
(HNO,), koTopyto TOrAa HasbBaIN KPeMKOi
BOZKOA (TOYHEe, KpemKoii Bogon — aqua fortis).
B 3TOM pacTBOpe pacTBOPWIIOCH 30710TO, KOTOPOE
CYWUTANOCh LIAPEM METAJIIOB, 33 YTO OH W MONYYWUI
HasBaHWe apcKoit Bogku. CeropHa xe uapckomn
BOZIKOV Ha3bIBaeTCA CMeCh KOHL,EHTPUPOBAHHBIX
a30THO U CONAHON KUCIIOT B IPOIOPLUN

1:3 mo 06bemy.

[leperonka, unu ZUCTULIALUA, OCHOBaHA Ha TOM,
YTO MPU KUIIAYEHWUMN KULAKOCTU pa3Hbie BEWECTBa,
COCTaBNAINE €€, UCTIAPAIOTCA TIPU PA3HLIX
TemIeparypax. [lap 3arem oxnaxznaerca

n KoHpeHcupyercs. Takum 06pa3oM, MPOZYKTOM
IMCTWIIALUK ABAAETCA MO0 AUCTUILIAT, TM60
0CapoK, 6o u To, u apyroe. [leperonka nssecrHa
B Anekcanppuu c I 8., B XI B. Ha Bocroke c ee
IIOMOLLbI0 TToNnyYanu 3¢upHsie Macna, B XII 8.

B EBpome B Megnumtckont urkone Canepxo
TIOJLYIWIN YUCTHIN CIIUPT, 3aTEM — YKCYCHYI0
KUCTOTY.

i
gl

Anvbepm Benuxuil
(Hacmoswee

ums — Anvbepm

¢oH Bonvwmeom,

1193 —1280), —
sbloaroujuiics
es8ponelcKull y4eHnlll
CpedHesexo08b4,
Ccblzpaswull pewaroujyio
DONb 8 NPOOBUKEHUU Anembuk — nepezoHHbll annapam
¢unocoguu ANXUMUKOB.

Apucmomens.
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MAOTHOCTW PTYTH, M TOFAA CYUTANU, YTO OH AOJKEH
6bITb 04eHb NOTHEIM. Mo3Tomy no3gfHee B EBpone
ero CTanu HasbiBatb unocodckum KamHem. Kpome
TOr0, AyManu, Y4To noy4yeHue 6NaropofHOro MeTan-
na 30/10Ta U3 HEBNArOpoAHOr0 — 3TO M3NeyeHue
[AHHOTO MeTanna, a 3HauuT, INUKCUP MOXET u3ne-
yuBaTb Aipyrve 6one3Hn u faxe aasatb 6eccmepTue.
OTctopa u coBpeMeHHOe 3HauyeHue 3Toro CNoBa.

Ho pTyTHO-cepHas Teopus NNOXo OOBACHA-
na cBoiicTBa coneit metannos. W Torga A6y bBakp
Myxammep u6H 3akapwuita Ap-Pasu (864—925), B
eBpONencKoil n1Tepatype U3BeCTHLIN Kak Pasec, fo-
6aBun K [BYM NpUHLMNAM TPETUIA — MpPUHLMN pac-
TBOpPUMOCTU (XpynkocTn) — cunocodekyto Conb.

Pasec Obin OTAUYHBIM NPAKTUKOM. TaK, OH nosy-
4 PacTBOP CEPHON KUCIOTbI MyTEM NPOKaNMBaHUA
CMecu xenesHoro M MmepHoro kynopoca. CepHyio
KWUCNOTY TOTAA Ha3blBaW KYNOPOCHLIM MAcNoM.

ApabcKue anxMMUKK yMenn TOYHO paccymTbIBaTh
NJIOTHOCTb METaN0B — WX pe3ynbTathl BCero Ha 1%
OTNINYAIOTCA OT COBPEMEHHbIX.

Mocne XII B. apabckas anxumus Hayana npuxo-
OuTb B ynapok. LleHTp HayyHOM Mbicin nepemecTun-
cs B EBpony, yemy cnocobcTBoBanu Kpectosbie no-
XOAbl, HaYaBlmnecs ewe B 1096 r.

Apabckue Tpaktathl M couyuHeHus [natoHa u
ApucToTens cTanu nepeBOANTb HA NaTbiHb.

OrpoMHyl0 ponb B 3TOM cbirpan  AnbbGept
Benuknii. OH Takxe Heckonbko moguduumposan
PTYTHO-CEpHYI0 TEOpuio, YTBepXaas, YTo MeTabl
COCTOAT U3 PTYTH, Cepbl, MbllbAKA U HawaTblips. OH
BrepBble NOAPOGHO ONUCAN MbIWbSAK W, N0 OJHOI U3
BEpPCWiA, BNepBbie BbIAENUA ero B CBOGOAHOM BUAE.
CBou naen 1 paboTbl yueHblit 0606wWmMn B TpaKTaTax
«KHura 06 anxumumy» u «MsTb KHUT 0 METANAX U MU-
Hepanax».

Pomxep bakoH (1214—1292), KoTopblii yTBEpX-
Ban, YTO KHUKAKOe 3HaHUe He MOXET BbiTb LOCTaTOY-
HbIM Be3 OMbITa», oNuUcan npekpalieHue ropeHns Ten
B 3aKpbITbIX cocyaax. 310 Obin wWar K KUCAOPOLHOM
TEOpUM TOpeHUs, 4O MOSABIEHWUS KOTOPOI OCTaBa-
JI0Cb elle NATb BeKOB. b3KOH onucan yepHblit nopox
W, BEpOATHO, U306pen ero He3aBuUcuUMo oT bepTonbaa
Llisapua.

B npouecce nonckoB dpunocodckoro KamHa an-
XUMUKU NONYYUIN KOHLEHTPUPOBAHHBIE CUJIbHbIE
HeopraHUYecKne KMCNoTbl — CEPHYI0 U a30THYH.
Bnaropaps aToMy NOABUANCH HOBblE BO3MOXHOCTM
ANA XMMUYECKUX 3KCMNEepUMEHTOB, pacTBOPEHUs
paHee HepacTBOPUMbIX BewecTB. Tak NocTeneHHo
npupactanu xumnyeckue 3HaHUA, BO3HUKANN Ho-
Bble WAEeW, NOLFOTABNMBAS MOSABIEHUE COBPEMEH-
HOM HayYHON XUMUU.

Hpeun n HaXOAKU aIXUMUKOB: K YyeMy NMpuBeNu IMOUCKU 3010Ta

$0CPO0P BMECTO 30JIOTA

[Toucku 3010Ta MPOAOKANUCD LONITO, AaXe

B IIEPUOA Hay4yHOW peBomouuu. Ero muitanucs
MOJIYYUTb U3 BELeCTB 30JI0TUCTOTO 1iBETa.
[losTomy rambyprekuit anxmmuk XeHuur Bpaup
nepepaboTan Ans 3Toro 6onbUIOE KONUYECTBO
MOYW, MOIYYEHHON U3 CONMATCKUX Ka3apM.

B 1669 r., BHIITapuBas MOYY, OH MONYYWUI OENOE,
IIOXO0)Xee Ha BOCK BellleCTBO, CBETUBIIEECA

B TeMHOTe. BpaHp fan sToMy BelecTsy
Has3BaHue phosphorus mirabilis, 8 mepesoze

C IaTUHCKOTO0 — «YY70TBOPHBI HOCUTEDb
cBeta». Pochop okazancs MEPBLIM 31EMEHTOM,
ybe OTKDHITUE TOYHO aTUPOBaHO. Bpaup,

a MOTOM KYMUBLIUI ¥ HETO TEXHOJIOTUIO
Worann KyHkens u ipyrue XuMnky, a 3aTem

W UX HaCNeAHUKU My6NANYHO LeMOHCTPUPOBANY
3toT docdop 3a aexsvru. OgHaKo 3aTeM
tbochop monyuun Pobepr Boitnb, motTom
ApYTMe UccnenoBaTeny, lleHa Ha Hero cTana
IIafaTh, v OA06HEE LeMOHCTPALNYU 0Ka3aNUCh
HeBurofHul. Ceropns xe dpocdop, KoTopst
Heo6X0AUM A1l MPOU3BOACTBA YAOODPEHNIA,
MOJLy4aloT U3 amaTUToB U hochopuTos.

Anamum.

[naBHbIE METOALI, KOTOPLIE Pa3paboTanu anxUMUKL
¢ [leperoHka (AUCTUANALUA)

® BosroHka (cy6numaums)

® OcaxzaeHue (peunmmrTanms)

® dunbTpanma

® Kpucrannusaums

o Kanbumnauus (06xwur)

ITU METOALI U CETORHA LIMPOKO UCIIONL3YIOTCS

B XUMUU.
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TEXHUKA U MEAULIMHA:
HOBOE HASHAYEHME

XUMUN

a ucxope CpepHeBeKoBbs, Ha 3ape HoBoro BpeMenu, B EBporne 6LInN OTKPBLITO MPOBO3-

r7lalieHbI HOBbIE e/ aIXMMUY, KOTOPasA IMOCTeNeHHO MpeBpamanach B XuMuio. 3To yco-

BePUIEHCTBOBAHNE XUMUYECKUX TeXHOJOTUI U U3rOTOBNEHMUeE 1IeKapcTB. Tak 3apoaununcs
TeXHUYECKaA XUMUA U ATPOXUMUA (OT CJ10BA KUATPOCY» — «BPau»). IIoABUNOCH MHOXECTBO HO-
BBIX U/l U METOZI0B B TOPHOM Jiene, 06paboTKe MeTannos u APYIUX MaTepuanos, XMUMUU CTEKNA,
KpacunbHoM pene, hapmaneBTUKe. ITO CTaN0 OTPOMHLIM LIArOM K HayYHOW PEBONIOLUMU.

3 noxa Bo3poxpeHusa u nocnepoBaBluMe 3a Hen
nepuoabl 03HaMEHOBANUCh HE TONbKO NosBje-
HMEM TYMaHWUTapHbIX MAell, pa3BUTUEM WUCKYCCTBA U
o6palleHnemM K aHTUYHOMY Hacneauio, HO U TexXHM-
YyecKuMK pocTuxeHusmu. OrHecTpenbHoe opyxue,
nossueleecs ewe B XIV B., np1Beno K ycosepLueH-
CTBOBAHWIO MPOM3BOACTBA nopoxa. [opHoe aeno u
MeTannyprus Takxe ObICTPO pa3BuBanuUChb. B cepe-
auHe XV B. 6b11a paspaboTaHa TeXHONOrUsA BO3Ay-
XO[YBHbIX TOPHOB, Pe3KO BbIPOC/N A0ObIYA U NPOU3-
BOACTBO 30/10Ta U cepebpa.

Pa3BuUTMIO rOpHOro Aena cnocobCTBOBaNO OTKPbI-
TWe MHOTOYUCIEHHBIX MPOWU3BOACTBEHHBIX Nabopa-
Topuii. NMossuncs pag byHAAMEHTANbHbLIX TPYAOB C
OonucaHueM pasnuyHbiX TexHonorni. Tak, B 1540 r.
B BeHeuuun 6bin ony6nukosaH Tpya «0 nUpoTEXHM-
ke» BaHHou4o BupuHryyyo (1480—1539). Pa6ota
COCTOANA U3 JeCATU KHUT WU cofiepXana AaHHble He
TONbKO 0 (heliepBepKax, HO M 0 BOEHHOM MCKYCCTBE.
ABTOpOM MHOXecTBa TpakTaToB Gbin fleopr Arpukona.
Camblit n3BeCTHbIN U3 ero TpyaoB — «0 ropHom pene
u meTannyprum B 12 KHUrax» — BblWeN nocne ero
cmepTH, B 1556 r. 3Ta KHUrA, rae NoApo6HO ONMUChHI-

CmapuHHaa waxma 8 basapuu.
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PEBOJIIOIIMA IEH: OTKPBITUE
AMEPHWKHU U XUMUA

B Havane XVI B. 6bU1 TEPEOTKPLIT YTEPAHHEI

K TOMY BpPEMEHU IIPOLecC aManbraMupoBatus,

TO eCTb J0OLIYM 30710Ta U3 GEAHBIX PYA
IIOCPECTBOM PACTBOPEHUA B PTYTU.
YcoBepuIeHCTBOBANLOCH U TTOJlyYeHUE cepebpa.
Bnaropaps sTomy npou3sBoacTso cepe6pa

B enTpansHoii EBpome B 1460—1530 rr. BHIPOCIO
B IIATH pa3. OfHUM U3 LeHTPOB A06LYM cepebpa

W YeKaHKU MOHET CTaJl OCHOBaHHLIN B 1510 .
ropop, MoaxumcTans. MoHeTH ONyYnIn
Ha3BaHWE NW0AXUMCTaJepOB U MO3AHEE Jann

WUMA aMepUKaHCKOMY fonnapy. Hosrie meToznst
TPUMEHANUC U B OTKPBLITO B 1492 1. AMepuke.
Kpome Toro, Hoswiit CBeT 1 Tak 6111 60raT 3010TOM
n cepe6poM. [IpuTok 671aropoAHLIX METANIOB U3-3a
OKeaHa, KaK 1 yCOBEPUIEHCTBOBAHWE TEXHONOTUN
110 X fobbiye U 06paboTKe, IPUBEIL K TOMY,

YTO OHU CWIbHO mozenieBenu. OcTanbHbe Xe
ToBaphl K koHuy XVI B. mopopoxanu B 2—5 pas.
JTOT IPOLECC Ha3Balu PEBONIOLMUEN LIEH.

Ha ynuyax vewickozo eopoda Axumos, paxee
uzsecmHo20 xax Hoaxumcmans.




Baslacb OpraHM3auus paboTbl WaXxT, CAMy WaxTbl, Me-
TaNNbl, FOPHbIE NOPOJbI, BECTH JIET BblIa OCHOBHbIM
PYKOBOACTBOM B FOPHON NPOMbILIIEHHOCTH.

N Arpukona, n BupuHryyyo 6binm npexae BCero
NpaKTUKaMU W MNaBHYIO 3afjadyy anxuMuu BUAENW B
COBepLIEHCTBOBAHMN XMMUYECKON TEXHONOTUH.

Hemeukuit Bpay u anxumuk Oununn Aypeon
Teodpact bombact doH loreHreitm, Gonee n3Bect-
HbIW Kak Mapauensc, BUAEN TaKoi Lienblo NpUroTos-
neHue nekapcts. OH rosopun: «Xummns — ofuH u3
CTO/INOB, HAa KOTOPbIE JOMKHA ONUPATbCA BpauyeOHas
Hayka. 3agaya XMMuM BOBCE HE B TOM, 4TOObI fAenatb

OTEI]l MUHEPAJIOTUH

Teopr Arpukona CYUTaeTCs OBHWUM U3 OTL0B
MWHEpasoruu U IEPBLIM CUCTEMATUYECKUM
MWHEpasoroM B HEMELKUX 3eMIIAX.

Hacrosmas ero ¢amunua — Bayasp wnu Ilasep,
TO €CTb «3eMIefeNel}», a Arpukona» — ee
JIaTUHU3UPOBaHHAA GopMa. OH GBI TUIIMYHLIM
yen0BeKoM Bo3poxaeHus u mpossu cebs

B PasHbIX 06nacTAx. [OpHLIM 1€710M OH YBIEKCA

B 1526—1531 rr., Korfia 3aHUMan A0KHOCTb
rOpOACKOTo Bpaya B MoaxumcTane — leHTpe
cepebpoz06LIBAIOLEl TPOMBILITIEHHOCTY, Ie

K TOMY )Xe TIONIYYWI B TPUAAHOEe aKuuu cepeGpsHoit
waxTh. [lepeexas B XeMHUL, U TaKXKe CTaB TaM
rOPOACKUM BPAYOM, a [IOTOM U GYPrOMUCTPOM,
OH Bce CBOOOZHOE BPEMS YAeNsl TOPHOMY Aeny
W MuHepanoruu. Tax, oH knaccupuuuposan
MWUHepasbl, pa3LeiuB UX Ha IIPOCTHIE U CILOXHLIE,
IIPW 3TOM TT€PBbIE AOMIONHUTENBLHO AeNVNINCh

Ha 3eMJ1W, KOHKPEeLUY, KaMHU U MeTJLIbL. ITa
knaccudukauma npumenanach Brnoth Ao XVIII B.

Teope Aepuxona (Baysp, Ilasep, 1494—
1555) — Hemeykull y4eHslll, 00UH
u3 ocHosameset MuHepano2uu.

3001070 ¥ cepebpo, a B TOM, YTOObI FOTOBUTL NeKap-
cTBax. TOYHO TaKylo e WAel BbICKa3biBan B CBOE
BpeMs ABULEHHA. lapauenbc NpuaepKuBancs Teo-
puM Tpex NpUHUMNOB (PTYTW, Cepbl U CONK), BUAEN
NpUYMHbLI 6oNe3Hel B HApYLWEHUN PAaBHOBECUSA MeX-
Iy 3TUMM MPUHLMNAMU U HA 3TOI OCHOBE U3roTaB-
NINBaN NeKapcTea U3 MUHepanbHbIX coefuHeHuit. OH
Ha3blBan CBOK MeAWLMHY cnarmpuyeckon. Ero Tak-
)€ CYMTAlT OCHOBaTeneMm dapmakonoruu. MN3sectHo
TaKoe BbicKa3biBaHue MMapauensca: «Bce ectb ag, 1
HUYTO HE NINWEHO AA0BUTOCTHU; OAHA NULWb 403a Ae-
NaeT Af He3aMeTHbIMY.

Ilapayensc
(1493—1541) —
3HaAMeHUmMbIU

Bpad, sudeswull
yenb anxumuu

8 U320MOBNIEHUU
nexapcms. Eeo
nces0OHUM O3Ha4aem
«npes3owedwull
Ienvca»
(OpesHepumckuil
spay

U sHYuxnoneducm).

B yuyeHun Mapauenbca, ogHako, ObNO Hemano
MUCTUYECKUX 3NIEMEHTOB, 33 YTO €ro KpUTUKOBanN
AHppeac JIn6asuit (1540—1616) — aBTOp Nepeoro
B MCTOPUM y4ebHMKA NO XMMUU, KOTOPbIiA Ha3biBancs
«Anxumua», XoTA COfEpX)an pasfen noj HasBaHu-
em «Xumus». Anxumuio Jinbasuii onpepenser Kak
«MUCKYCCTBO M3BJIEKaTb COBEPLLUEHHbIE MarucTepun un
UMCTble 3CCEHLMM U3 CMELLAHHbIX TeN». Bce 3To Hyx-
HO ANA MefuUMHbI, MeTannypruu (B TOM yucne pns
TpPaHCMyTaLuuu METanioB) U NOBCEAHEBHON XU3HU.
Jln6aBuit cam 3aHumancs npaktukon. OH noayumn

ATPOXMMHUA KAK OCHOBA
BUOXUMUH

TepMuH «ATPOXMMUAY BBEN (pnamMaHACKU

yuensin ®pannuck Cunbeuit (1614—1672),
OCHOBAaBLIWIA TEPBYI0 XUMUYECKYIO labopaToputo
npu Jleiperckom yauBepcurere. OH gyman,

YTO IPUYUHAMU HONe3He ABAATCA U3OLITOUHLIE
«EKOCTWU» KUCJIOTHOW W 11€/104YHO IIPUPOZHL.
OpHako caMa Uzes, YTO TPOUCXOKAEHNE
3a60n1eBaHWI CBA3AHO C XMMUYECKUMM IPOLECccaMn
B OpPraHu3Me, 6b1a 0YEeHb LeHHO, TaK YTO ero
MOJHO CUMTATh TaKXKEe OCHOBATENEM OHUOXUMUU.

Texnuka n MeAulIUHA: HOBOE HAa3HAYeHUue XuMun
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CEepHYI0 KUCNOTY, CXKUras cepy Npu Hanuuuu ce-
JINTPbI, HarpeBas ONI0BO C CyNeMON, CUHTe3UpoBan
XNIOPHOE 0J10BO, KOTOpPOE AOAr0 Ha3blBanu AblMA-
WumMcs cnupTom JIn6aBus, a NeperoHss AHTapb, Bbl-
LeNUN CEPHYIO KUCTOTY.

Hemanas ponb B pa3BUTUM TEXHUYECKON XMMUK
npuHagnexut MoranHy Pynonbsdy Mmaybepy (1604—
1670). OH nNpoBOAMA TwWaTenbHble UCCNE[OBaHUSA
COCTaBa W MOMyYyeHMa coneit U KUCNOT U B pe3yib-
TaTe BHeC HeManblii BKNag B pa3paboTky cnoco6os
nosly4YeHUss MHOXECTBA HeOopraHW4Yeckux BeLLeCTB.
Mnaybep Bbigenun psf coneil, KoTopble npegnaran
K MCNONb30BaHMIO KaK NeKapcTBa, B YaCTHOCTU TaK
Ha3sblBaeMylo ray6epoBy Conb.

nay6ep OTKPbIN peakLuio B3aMMoLencTBUA Kap-
6oHaTa Kanus (noTalwa) ¢ a30THOW KUCIOTON, KOTO-
pas faBana KanuiiHylo CenuTpy, Uau HWUTpaT Kanus.
3Ta cenuTpa NpUMeHsieTCcs A4S NPOU3BOACTBA [bIM-
HOTO nopoxa W ynoOpeHuil. YdyeHblii monyyan He
TONIBKO HeOpraHM4yecKue, HO U OpraHuyeckne Bellye-
CTBa, B TOM YMC/IE YKCYCHYIO KUCNOTY W GeH30n.

Mnaybep Take MHOrO BHUMAHWUS yAENsn CTeKny.
OH OAHWMM U3 NepBbIX CTan NPUMEHATb CTEKNAHHYIO
nocygy, paspabotan MeTOAbl MONYYEHUS OKpALIEH-
HbIX CTEKOM, MONYYMUN XWAKOE CTEKNO W No npaBy
CYNTAeTCH OCHOBATENEM MPOMbILIEHHOTO CTEKOMb-
HOro NPOM3BOACTBA B TIOPUHTUK.

IIOJIVYEHUE A30THOM KUCJIOTHI —
HACIEIME ITTAVBEPA

W3 KanumHOM! CENUTPLL C TIOMOLbI0 CEPHON KUCI0TH
Tnaybep Mony4Yun a30THYIO KUCIOTY. ITOT METOZ
WCII0N1b30BaNU BIUIOTh 10 Hauana XX B., paBAa,
KIMIHYIO0 CeNUTPY BIIOCIENCTBUN 3aMEHWIN
HaTPUEBON, WU UMIIUTCKON, CEIUTPON, KOTOPas
CTOMNA flellIeBe.

R
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PDOBAHHASA CepHAA \ /
Kuczoma u Humpam trt g 4
Kanus Haepes AsomHas Kucnoma
YpasHenue XKenmas macnanucmas xuoxocmsp
Humpam CepHasa AsomHaa + Tudpocynvgpam
Kanua Kucnoma Kucnoma Kanus

KNOE 0 HSO —— HNC KHS,iz)

IIpueomosnerue asomuoil kucnomst (V)
8 1a60PAMOPHDIX YCOBUAX.

MEPBBIY YYEBHMK 110 XUMUHU

Anppeac JIn6asui Hamucan v U3pai mepsLIit
CUCTEMATUYECKUI YIeOHUK IO XUMUN.

Kuura cocroana 3 fByx pasnenos. B mepsom
COMEPKANUCH CBEZIEHUA 0 XMMUYECKOW IToCyAe

1 mpubopax, a TaKKe U3Naranca IpoeKT
«ULEaNbHOW XMMUIECKON 1abopaTopumny,
MIPOVJLLIOCTPUPOBAHHLIN uepTexamu. JInbasuit
YKa3bIBAET, YTO ANA TAKOW N1ab0opaTopum clenyer
TIOCTPOUTD OTAEJIbHOE 3[aHUE, CTIELNANILHO
IIPUCTIOCOGTIEHHOE [l XUMUYECKUXK PaboT.

Bo BTOpOM paspene, 03arnaBneHHOM «XUMUAY,
OITUCHLIBAIIUCH PA3/IUIHBIE BELIECTBA, B TOM UUCIIE
JIeKapCTBa, W CIIOCOOLI UX TTONYYEHUA.
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Iepswiil 8 ucmopuu yue6HUK NO XUMUU HANUCAN
Anodpeac JTubasuti 8 1597 e.

OIIBITHI TITAVBEPA

B 1651 r. [nay6ep kymwi oM B 6aBapcKOM FOpoze
Kuruuurene. Tam oH 06ycTpoun co6CTBEHHYIO
nabopaTopuio, PU KOTOPOIL UMENOCh OTLITHOE
nione. Ha stom rone [nay6ep poBOAWI OMBITHL
€ Pa3HO06Pa3HEIMWU MUHEPAJIbHLIMU YA0OPEHNAMU.

7R

Hemeukuu 20po0 KumuuHeeH 20e )un u paboman
oxosno dsadyamu nem Pyoonwg [naybep.

TexHuka n MeaulluHa: HOBOE Ha3HaueHue XuMun



YVYIECHAA COJIb

Inay6eposa conb (Mnpabunur) — Na SO, - 10H,0,
LEeCATUBOAHLIN KPUCTALIOTUAPAT (AeKaruzpar)
cynbbara Harpus. OH UCTIOJIb3YeTCA B MeAULNHE,
CTEKOJILHOW IIPOMBILINIEHHOCTY, XUMUK

Kak 06e3BoxuBatomee cpencTso. OTKpsU ero Pynonsd
Tnayb6ep B 1626 r. B ropone Howumrragre. Hesagonro
0 3TOTO YYeHLIi TepeHec CHITHO! TUd 1 YyBCTBOBAN
cebsl T10X0, HE MOT' HOPMaJIbHO IIUTAThCA.

MecTHbBIe UTeNW NPEAI0KWIN €My TIOIIUTb BOABL

13 MUHEPaNbHOTrO0 UCTOYHWNKA HETOAaNEeKy OT ropoaa.
Bopa peitcTBUTENbHO BEPHYILA €MY alneTut. [naybepy
CKasanw, 4To B Heil copepxurca cenurpa. 0aHaKO OH PelInl INYHO BHIACHUTb €€ COCTaB U BMECTO CEJIUTPLI
06HAPYXWJ1 HEM3BECTHYIO COJlb, KOTOPOiL ANl Ha3BaHWUe IYAECHAsAY, UTO IO JIATHIHW MUiIeTca Kak sal mirabile.
Otciona mo3aHee MPOM30LII0 Ha3BaHUE MUHepana Mupabunura. IIpaBaa, cocTaB caMoil CONM y4YeHbIit Toraa
BLISACHUTDH He cyMmen. Ho mHoro net cnycrs, B 1648 r., [nay6ep monyvan ConsHylo KUCLOTY, Harpesas KaMeHHY1o,
TO eCTb [TOBAPEHHYIO COJb, C CEPHOIA KucnoToit. IIpu cnabom HarpeBaHun 06pasoBaics IMAPoOCyAb(aT HaTpus:

Ocadox cynvpama Hampus.

TIOJLYYUTb CPA3y /iBA COENMHEHUA.

NaCl + H,S0, = NaHSO, + HCl, a mpn cunsiom — cynbdar varpus: 2NaCl + H,S0, = Na,S0, + 2HCL. K csoemy
yavenenuio, Inay6ep ysHai B KPUCTAU1AX, BHIABUINX B 0CAAO0K, TY CaMyi0 YYAECHYI0 COJlb, KOTOpas 6onee
LBaZLaTV JIEeT Ha3af [IOMOI/1a €My BEPHYTb 340P0Bbe. TaK OHA U Ta e XMMUUECKasn Peakuus MOMOria eMy

KAK ITIOABUJIOCH CJIIOBO
«TA3»

B navane XVII B. pa3nuyHsle rasst
CYUTANIUCh IUIIb OTAENIbHEIMU BUAAMU
BO3AyXa U HE Pa3Nndanuch MeXay coboii.
Bripouem, He 65110 U caMoro €10Ba
«ra3sy. Ero npupyman Ban [enbMoHT

10 aHAJIOTUU C TPEUECKUM «XaoC».

OH 06HAPYKWIL, UTO [IPU TOPEHUN YIS,
KaK U ApYyTUX TOplyumnx Tel, 06pasyerca
HEeU3BeCTHLIN «BO3AyX». Bax [enbsMoHT
mucan: «3ToT “BO3AYX”, KOTOPLIA HENb3s
HU c06paTb B COCYALL, HW IIPEBPATUTb

B BUANMOE TEJ10, i Ha3bIBa0 HOBLIM
uMmeHeM — “ras”». Bocneacrsun
BBLIAACHWIIOCh, UTO 3TO OKCUJ, yIileposia —
W3BECTHHIN BCEM YTleKUCnb ras. Tak

it T

T e e o s 0 e 0 A O i

GBUI0 TIONI0XKEHO HAYas0 He TOMBbKO
XUMUM Ta308B, HO U OTIPELle/IeHNI0 COCTaBA
BO3AYXa.

Bo ¢pnamardckom 2opode Bunsopde, HbiHe Haxo0Awemcs
Ha meppumopuu benveuu, Bax IensmMoHm npoxun
MHO20 fiem.

PasButne TEeXHONOTUI M MefULMHbBI COMpO-
BOXAANOCh TaKXe (QYHAAMeHTaNbHbIMU WUCChe-
[0BaHUAMMU, B 4aCTHOCTM BOMPOCaMW O cOCTaBe
cnoxHblx Ten. Tak, Al bantuct Baw [lenbMmoOHT
(1577—1664) 0AHUM M3 NepPBbIX BbiCKA3an UAelo
0 TOM, YTO NPOCTbIMKU TenaMmu chepyet Ha3blBaThb
ANWb Te, KOTOPble MOXXHO BbIAENUTb NPU pa3noxe-
HWUM CNOXHbIX Te. A NOCKONbKY Npu pasnoxeHun

pacTeHWt U XUBOTHLIX BCEraa BblAeNAeTcA BOAQ,
OH CYMTan ee NPOCTbIM BEWECTBOM W MAaBHOM Ya-
CTbI0 CNOXHBIX Tel.

Kpome Toro, Ba lenbMOHT gokasan, uyto cepebpo,
PacTBOPMBLIMCH B a30THOI KUCNOTE, MEHAET TONLKO
(hopMy, 1 ero MOXHO BbIAENUTbL B TOM e Koluye-
ctBe. Takum 06pa3om, 3apoxKaancs KONMYECTBEHHbI
aHanus.

TexHUKa U MeAULMHA: HOBOE Ha3HaYeHUEe XUMUKn
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XUMUNK-CKENTUK:
HOBAA HAYKA

ropaa monosuHa XVI B. n XVII B. 03HaMeHOBanuch
NMepBOi HayYHOW PeBONIOLUEN, PE3YNbLTATOM KOTOPOM
CTano HOBOE eCcTeCTBO3HaHWEe, OCHOBAaHHOE Ha KCmepu-
MEHTaNbHLIX JAHHBIX U MHOXECTBe CBA3AHHbIX C HUMU UAEM.
B 3TOoT mepuop 3apoAaunach U HOBas XUMWA, LleNbl0 KOTOPOW
611710 M3yUeHUe cocTaBa BewmecTB. OCHOBOMONOXXHUKOM ee CTan

Pobepr Boitnb.

Pobepm Botins (1627—1691) — axeno-upnaxocxkuil
Hamypgunocod, pusux, xumuk u 6020c108.

P 06epT boiinb Npocnasmacs CBOMMU [OCTUKEHN-
AMU B 06nacTu GU3NKK 1 xumuu. Ero 3aHnmanu
BONpocChl 0 npupope Bewecrsa. OH yTBepxAaan, 4o
HU YeTblpe CTUXMM Tpeyeckux Hatyptunocodos
(3emns, BoAa, OrOHb, BO3AyX), HU TpW NpUHLUNA
anxMMnkoB (pTyTb, CEPa, COMb) HE MOTYT CYUTATHCA
anemenTamu. CornacHo boinio, anemeHTbl peanbHsl,
1 3TO NPAKTUYECKN HEPa3NoXMUMble KOPMYCKYbl, U3
KOTOpbIX COCTOAT BCE CNOXHble TeNa U Ha KoTopble
3TW TeNa MOXHO Pasznoxutb. Mo3Tomy HeoOGXo0AMMO
OpraHu30BaTh MOWUCK U WU3yYyeHMe peanbHbIX XUMU-
yeckux anemeHToB. B cBA3u ¢ 3TMmM bonnb npoBo3-
Tacun Lenbio XMMUW M3yyeHue (aHanu3) cocTasa
BelliecTBa, a TaKXXe 3aBUCMMOCTU CBOWCTB BelLecTBa
OT 3TOr0 COCTaBa.

3AKOH BOMJIA—MAPHMOTTA: ®PU3UKA
I MHEBMATHYECKOW XUMUH

Pob6epT Boiinb paspabaTsiBan uaeto
KOPIYCKYNAPHOTO CTPOEHUA BellecTBa.

OpHWUM 13 aQpTYMEHTOB B IONb3Y 3TOW TEOPUN

ObI1 OTKPBLITHIA UM B 1661 I. 3aKOH, COT1aCHO
KOTOPOMY ITPU NIOCTOAHHOW TeMIlepaType
[IpON3BefieHUe 1aBNleHUsA Ha 06beM rasa
[IOCTOSIHHO, 1160, APYTMMU CI10BaMK, 06beM rasa
06paTHO MPOMOpPLUMOHANEH AaBneHuw. Benpb
OOBACHUTD €70 MOXHO, TOJIbKO €CTIN IPUHATD,

YTO BO3LYX AUCKDPETEH, TO €CTb COCTOUT U3 YaCTul,
pasfeieHHbIX MCTHIM IIPOCTPAHCTBOM. ITOT 3aKOH
HOCUT Ha3BaHUe 3aKoHa Boiina—MapuorTa, Tak
KaK ero He3aBuUcuMo oT Boiina oTkpsin B 1676 .
GbpaHuy3ckuit yaeHbn Iam MapuorT (1620—1684).

«XUMUK-CKEIITUK» —
TIIPEBPALIEHHUE XUMUH
B ®VHIAMEHTAJIbHVIO HAVKY

Kuura Boitna «XvMuk-ckenmTuk» Bouina B 1661 r.

B Hel yuyeHbIN PeAN0XWUI TPOTPAaMMy Pa3BUTUA
XUMUW, ee 1ieflb, a TaKXe BBeJl TOHATUA 371eMEHTOB
(«TepBUYHBIX KOPITYCKYIL») U CIIOXKHBIX TeJ
(«BTOPUYHBIX KOPITYCKYILY), @ TAKKe MOHATUE
aHanusa. 0co60 BaXHOM 6bna TOUKA 3peHU

Ha XUMUI0 KaK Ha QpyHAaMeHTaNbHy0 HayKy. Boinb
mcan: «XUMUKM 10 CUX IIOP PYKOBOACTBOBAINCDH
Yyepecuyp y3KUMU IPUHINTIAMK, He Tpe6oBaBLIMMU
0C06eHHO LIMPOKOTO YMCTBEHHOTO KPYTro30pa;

OHU BUJIE/IN CBOIO 33fjayy B IPUTOTOBIEHUN
JIeKapCTB, B TOIYY€HUU U ITPeBpallleHU! MeTajloB.
51 cMOTp10 Ha XUMMWIO C COBEPLIEHHO UHO

TOYKU 3PEHUA: He KaK BPay, He KaK aJlXUMUK,

a Kak JoJKeH CMOTPeTb Ha Hee dunocod.

Sl HayepTan 34ech MIaH XUMUYECKO

¢bunocodbum, KOTOPHI HaZelOCh BHIIONHUTD

W yCOBEPILIEHCTBOBATb CBOUMM OILITAMU

W HabNM0AEHUAMUY.
Jra upes mpespaana
YUCTO ITPAKTUYECKYIO,
IIPUKNAAHYI0 XUMUIO
B QyHZAMeHTanbHy0
HayKy.

TumynvHb1li nUCM
kHueu Pobepma Botina
«XuMuK-ckenmux»
1661 200a uzdaHus.

XUMUK-CKeNTUK: HoBas HayKa




