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BHUMAHHUE ! BOIIPOC

ITO caMbIi «CKMBOW» U PACIPOCTPAHEHHBbIN MeTaJlJI Ha 3eMJIe.
OH ecTh B pe4YHOI M1 MOPCKO# BO/JEe, 00HAPYKEH B PACTUTEJIbHbBIX H
’KUBBIX OpranusMax. B oprannsmMe Ka;xaoro B3pocJjioro 4ejJ0BeKa ero
0oJiee 1,5kr. Ho nmpu ero HexBaTke y 4eJI0BEKAa HAYUHAKTCH THKeEJIbIe
3200/1eBAHUS CYCTABOB M KOCTEM.
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BHUMAHHE ! BOIIPOC

ITOT METAJLJI CAMBIHA PACHPOCTPAHEHHBIN B 3¢MHOI KOpe, HO B
HavaJsie XX BeKa, HA 3ape aBUAlMH, TOBOPUJIM, YTO CAMOJIEThI
JAeuieBJje CTPOUTH U3 30J10TAa, Y€M U3 ITOI0 CaMOIro
PACHPOCTPAHEHHOI'0 METAJLJIA.
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BHUMAHHUE ! BOIIPOC

B 1700 roay Iletp I 3amMeHnJ1 cepeOpsiHbIe MOHETHI HA MOHETHI U3
3TOr0 MetajLiia. OH BXOAUT B YHCJI0 KU3HEHHO BasKHbBIX
MHUKPO3JIEMEHTOB, YYaCTBYeT B npouecce (pOTOCHHTE3a U YCBOCHUS
pacTeHusiMH a30Ta. I10 3JIeKTPONPOBOAHOCTH OH 3AHUMAET BTOpPOE
MecTo mocJie cepedopa. Co BpemMeHeM M3AeJIUs U3 ITOr0 MeTajljia
NMOKPBHIBAKOTCHA TEMHO-3€JIEHOM IJIEHKOM. B yncTom BHe 3TOT MeTaJLI
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BHUMAHHUE ! BOIIPOC

VYnanok u pacnajg Pumckoit umneprn OblIH 00yCI0BICHBI

OTPABJIEHUEM 3TUM BelIECTBOM. Bo BpemeHna J[peBHero Puma ero
NIUPOKO UCTIOIB30BAJIM JJISI KU3TOTOBJICHUS] KYXOHHOM YTBAapH,
BOJAONPOBOAHBIX TPYO, MOHET, TUPb.
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BHUMAHHUE ! BOIIPOC

I[peBHne I'PEKN Ha3bIBAJIH 3TOT KOpI/I‘lHeBblﬁ META/LJI KACCUTEPUTOM, TaK

OHM HA3bIBAJIM U AHIVINIO, I7le J00bIBAJIACh 3TA pyaa. PsaoM ¢ 3TuM MeTa/LlIoM
YacTo HAXOIAT cepedpo, CBUHEN M IUHK. A BOT re0JIOraM He TaK 4acTo yIaeTcs
HaWlTH ero B npupoae. Meab, COeAMHEHHAsl ¢ HUM, 1aJ1a Ha3BaHUe L eJI0H J1oxe
B 'KI3HHU Yesi0oBeuecTBa — « BpoH30BbIil Bek». Tak xopouio 3Hakomast
COBPEMEHHOMY 4YeJI0BEKY KOHCepBHAasl 0aHKA U3HYTPH MOKPHITA TOHKHUM CJI0EM
3TOI0 JIErKOIo, MATKOro, 0J1ecTsilero MeraJjuia.




BHUMAHHE ! BOIIPOC

B mepeBoge ¢ rpe4eckoro Ha3BaHue 3TOr0 3JIEMEHTAa 3HAYMT
«pa3pymiaruiumn. Pabora c HUM OIaCHA. Maueiimasn
HEOCTOPOKHOCTL — My 4YeJioBeKa pa3pymialrcss  3y0sbl,
00e300paKMBAOTCI  HOI'TH, MOBBINIACTCS XPYNKOCTh  KOCTEH,
KPOBEHOCHBIE COCYAbI TEPSIOT 31 OCTh U CTAHOBATCH JIOMKHUMHMU.
B pesyabrare — Ts12K€J1a5 001€3 Th. JTOT 3JIEMEHT MOCTYyIaeT
B OPraHu3M C NMTHEBOW BOAOH a ero MpMBOAMT K THUEHUIO

3v00B — KapHecy. - = - = =
{'-{;-—-:—{' S
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BHUMAHHUE ! BOIIPOC

EMEeTaJJIa B
OpraHu3Me

YBEeJIUYCHH

3200J1eBaH

CREpeRE L0 QO

TIpoaoImKknuTE ™™
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JAPaKOHAa M Ha3bIBa
HUCNOJIb30BAJICH JIsI
MPH Pa3JINYHbIX LEepPe
CIIUYKH, TKAHU M JI
nepeyeHb Bellen u
3JIEMEHT.

BHUMAHHE ! BOIIPOC

ITOT JIEMEHT AJIXK

B BUJAC Orueabiniamniero

mux BpemeH. OH
eJIed, ero 3a’KuraJiv
pe3uHa, 300HUT U
aJIEKO He IOJIHbLIN
TOPBIX HYKEH 3TOT
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BHUMAHUE | BOIIP(

ecTBO B 1669r.

THSA, OJTYy4Yasi
H51», KAK OH

CREpeRE L0 QO

~TFipopormkuTE™"
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BHUMAHHE ! BOIIPOC

OduvumaabHON AaTON €rc
NMEePBOOTKPbIBATE]
B 1770r. muBen, [[leese, Oymymmi
aKaJeMHK, Bbl] 3HIEr0 BO3AYXa»,
HO He COOOIIUII UJeT peub?
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| XUMHUYECKHE "I[IEPEBEPTRIIIA"

BHUMAHHE ! BOIIPOC
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| XUMHUYECKHE "I[IEPEBEPTRIIIA"

BHUMAHHE ! BOIIPOC

3BEPU KUBYT 3A IJIMHY.
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| XUMHUYECKHE "I[IEPEBEPTRIIIA"

BHUMAHHE ! BOIIPOC
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| XUMHYECKHE "[IEPEBEPTRIIIIHA" |

BHUMAHHE ! BOIIPOC

HE TA I'PA3b D TYCRUIAALL
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| XUMHYECKHE "IIEPEBEPTBILIA")

BHUMAHHE ! BOIIPOC
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X VUM UL ECC U S DILECNMETFLIPLBL

BHUMAHHE ! BOIIPOC

ITOT XMMHYECKHMH 3JIeMEHT BbIICJIEH B
1751r. IlIBeackuM yuyeHbIiM A.KpoHIuTeaTrom
B METAJVINYECKOM COCTOSSHMM M3 HUKEJIEeBOI0
KOJTYeIaHa.
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BHUMAHHE ! BOIIPOC

JIaHHBIA XMMHYECKHI 3JIEMEHT BbIJEJIeH B BH/I€ OKCH/IA
U3 MHHepAaJia CTPOHIMaHUuTa. B MeTainmyeckom
cocrossHum B 1808r. mosayuen I'./{eBu.
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BHUMAHHE ! BOIIPOC

ITOT XMMHYECKHH j1eMeHT npeackasan JI.HU.
MenaesieeBbIM 1101 HA3BaHUEM «3Ka0op». B
cB000HOM BH/Ie MoJay4eH B 1936r. B.®@umepom.
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BHUMAHHE ! BOIIPOC

CmuiaB 3T1oro Merajiiia u Meau (OpoH3a) M3roTOBJIAJICA elle B
3-M ThICAYEJIETHH 10 H.D.
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BHUMAHHE ! BOIIPOC

Ciu1aB 3TOro MeraJjiia ¢ Mebio (JIaTyHb) U3BECTEH C
JApPeBHUX BpeMeH. B yucrom Buae, mo-BUANMOMY.
Bnepsbie ObL1 moayyeH B XIIB.
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BTV OCFCUCE SCRAOANLZRETFZL

BHUMAHHE ! BOIIPOC

OCHOBOIOJIOKHUK ATOMHO-MOJIEKYJISAPHOTO
Y4eHUsA, CHOPMYJHMPOBAT 3aKOH COXPAHECHUSHA
MacCChl BeleCTB.

_PAyH 1 W
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BTV OCFCUCE SCRAOANLZRETFZL

BHUMAHHE ! BOIIPOC

Ioay4una Kucjaopoa pasjiokKeHueM
OKCH/IA PTYTH U U3YYHJI €r0 CBOMCTBA.
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BTV OCFCUCE SCRAOANLZRETFZL

BHUMAHHE ! BOIIPOC

OCHOBOIIOJIO)KHUK TEOPUH OPraHUYECKHUX
COEIMHEHUM.
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BTV OCFCUCE SCRAOANLZRETFZL

BHUMAHHE ! BOIIPOC

Pyccku¥ XMMHK, BBIJAOIIMUACA KOMIIO3UTOP,
aBToOp onepbl «KHsA3b Uropb»
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BTV OCFCUCE SCRAOANLZRETFZL

BHUMAHHE ! BOIIPOC

OH 100K nepensierarb KHATM M J1eJaTh 4e€MOJAAHbI.
OnHaxkapl OH TMOKyHmajg wmarepuaa ajad padorbl. Krto-T0
cnpocuii: «Kto 310 Takou?» - «Heyxenm Bbl He 3Haere? -
orBeTHJ mnpoaasen. — Ero Bce 3HaAWT — 3T0 HU3BECTHBIN
YeMOJAAHHBIX JIeJI MacTep, FOCIOAMH. ..)»

-__ )  TE - .-, ) = ) === )
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OKCHUJIbI

KHUCJIOTHBI

COJIn

T'AJIOT'EHbBI

OBLIASA XUMHUA
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BHUMAHHE ! BOIIPOC

ITOT OKCUJI OY€Hb SIIOBUTHIN, T.K. paspyuiaer
reMOrJIO0OMH KPOBH YeJI0OBeKa.

PAYHL Il —
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BHUMAHHE ! BOIIPOC

Kakou oKCHJ «racsiT» BOAOM, XOTHA OH M He
TOPUT.

PAYHL Il —
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BHUMAHHE ! BOIIPOC

Y3uaii mens! A ras. 51 npoct. S pbrkMi, CJIOBHO JMCHIA
XBOCT. 51 oOpa3yroch M3 HUTpara, a B BO3AyXe — M3 rasa-
Opara, a ecjM BCTpe4yCh s C BOJAOHM, TO CTAHY CHJILHOM
KHCJIOTOH.
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BHUMAHHE ! BOIIPOC

becuBeTHBIN ra3 ¢ XxapakTepHbIM pe3KkuM 3anaxoM. O0eCIBEYMBACT MHOTHE
OpraHU4eCcKre Kpacku, 00pa3ysi ¢ HUMHU OECIIBETHbIE COEMHEHUS. TaK, y KpacHOM
PO3bl, OMYILIEHHOW B 3TOT ra3, OKpacka MponajgacT U OHAa CTAHOBUTCS OeNIoN. DTOT ra3
youBaeT MUKpoopranu3Mbl. [IpuMensieTcs ajisi OeJeHus COJIOMBI, IIeJIKa, IIEPCTH.
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BHUMAHHE ! BOIIPOC

TBeplioe, OYEHBb TYTOIUIABKOE BEHIECTBO. B mpupojsie BCTpedaeTcs B BHUIE
BKJIFOYCHUW B TPAHUT U B JPYrHA€ MOPOABI. Takhe BKIFOYECHUS BBITJISIAT
KaK KyCOUKH CILUIaBJIEHHOTO cTeKja. OCBOOOXKIasCh MPU BHIBETPUBAHUU
MIOPO/Ibl, OHU CKAILIMBAIOTCS B pyciiax peK B BUJE O€JI0ro mecka.
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BHUMAHHE ! BOIIPOC

OueHnb caa0s¢ HCJI0TA, B BOJE

Ol KHCJOTHI
UCNOJIb3YIOT K¢

IMPOKO Pacmp(
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BHUMAHHE ! BOIIPOC
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BHUMAHHE ! BOIIPOC

Kakass kmucjo KeJyaKe
310POBOI0 ATKE JTOHU
KHCJIOTHI ee
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BHUMAHHE ! BOIIPOC
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BHUMAHHE ! BOIIPOC

Hamarsipb —
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BHUMAHHE ! BOIIPOC

18 XuMHKa 3TO0 MHHEPAJ rajuT, a AJd HAC
0ojiee mpocroe nousitue. Kak HasbiBaercs
ITOT MHHEpPaJ?




C TR D ST T =l
aSTETr ]

k;’ - ))J//M

BHUMAHHE ! BOIIPOC

JTa CoJib 00pa3yeTr CHHUE KPHCTAJIbI, MCIOJIb3YyeTCs
p¥ MOJYYEHHH MHMHEPAJbHbIX KpPacok, IJs
NMPONMUTKU JAPeBEeCHHBI, 1Js 00pbObI C BpeauTeJasIMHU
1 00J1e3HSIMU PAaCTEeHHU.

LIL IR
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BHUMAHHE ! BOIIPOC

Coab KaJabUUA, NIPUMEHSACTCH KaK HAINOJHUTEIb IJIA
Oymaru, pe3vHbl, JHUHOJEYyMa, a ee INPUPOIHbIE
3aJ1€KH — KaK CTPOMTEJIE MarepuaJl.

LIL IR
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BHUMAHHE ! BOIIPOC

Ha3zoBure Qopmyly NPUPOAHOI0 MHUHepaJa
AHTUMOHHUTA, KOTOPBIA HCIIOJIH30BAJICHA IS
MoJAKpaAIIMBaHUs OpPO

LIL IR
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BHUMAHHE ! BOIIPOC

Yo B nepeBoae ¢ rpev4ecKoro 03HA4YaeT CJI0BO «
rajoreHbn)?
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BHUMAHHE ! BOIIPOC

IIpy OOBIYHBIX YCJOBHMAX JTOT TaJIOreH
peaCcTaBAsAeT CO000M Tra3 KeJTO0-3eJ1eHOr0
BETA.
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BHUMAHHE ! BOIIPOC

JTOT TaJIOreH MNP OOBIYHBIX YCJIOBHUAX —
TEeMHO-(PH0JIETOBOE, MOYTH YyepHoe
KPUCTAJJIMYECKOE BEIIECTBO.
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BHUMAHHE ! BOIIPOC

IIpy OOBLIYHBIX YCJOBHAX 3TO Tra3 CBeETJIO-
3€JICHOI'0 LBETA.
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BHUMAHHE ! BOIIPOC

IIpy OOBIYHBIX YCJOBHMAX JTOT TaJIOreH
npeacTaBjasierT Cco00M KMAKOCTH KPAaCHO
Oyporo usera.
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BHUMAHHE ! BOIIPOC

3apsiskeHHbIe 9YacTHIbI, B KOTOPbIE
pPEeBPAIAIOTCA AaTOMbl B pe3yJbTare
OTA4YM WM NPUCOETNHEHHA IJIEKTPOHOB.

PAYHL Il —
*
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BHUMAHHE ! BOIIPOC

CBOHCTBO aTOMOB HAHHOI'0 3JIEMEHTA OTTAI'NBaTh
Ha ce0s IJICKTPOHLI APYI'UX aTOMOB 3JICMCHTOB,
BXOAHAIIIUX B COCIMHECHUC.

PAYHL Il —
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BHUMAHHE ! BOIIPOC

Buja XuMu4ecKkoi CBSI3U, 00Pa30BAHHOW aTOMaMM
3JIEMEHTOB, JJICKTPOOTPUIATEILHOCTh KOTOPBIX
HE3HAYUTEJIbHA.

PAYHL Il —
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BHUMAHHE ! BOIIPOC

Pa3HOBHIHOCTH AaTOMOB OJHOI0 H TOI0 Ke
XHMHY€ECKOr0 3JIEMEHTa, HMeIole OANHAKOBOE
YHCJI0 IPOTOHOB B s1Ipe, HO Pa3HYI0 MAaccy.

PAYHL Il —
*
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BHUMAHHE ! BOIIPOC

B maraszun npuxoaut Kousi: «B3BechTe gecaTh MoJieH
comm! [lenbrm cpady Bam otraam s. CKOJIBKO 3TO Oyaer
rpamMoB?» OtBeuaer npoaasen: «Au na Koasi! Hy, xurpen!
Eciu yYumbcH Thl B IIKO0JIE, 3HACIIb MACCY MOJIS COJIH!»
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ITOT BeJIMYailiui PyCCKMH y4eHbll poauics B 1711r. B nepeBHe

MuIaHMHCKOH, HENMOAAJIEKY 0T X0JIMOIrop, B CeMbe YePHOCOLIHOIO
KpecTbsiHMHA. OH paHO HAYYMJICH YUTATH U IUCATh, a [JIABHOE — IyMAaTh,
MO3TOMY KA/THO TAHYJICH K 3HAHUAM, HA «A100bI1Y» KOTOPHIX OTIPABUJICH
B koHIe 1730r. B MockBY, rie nocrynu B CiiaBsiHO-rpeKo-J1aTHHCKY 0
akagemuio. B 1735r. ero B yucJjie Jy4mux CTyIeHTOB OTIPABUIH B
IleTepOypr B yHuBepCcHUTET IPU AKaAeMHH HAYK, a Yepe3 MmoJiroaa - B
I'epmanuro. Iocie o0yuyenusi B l'amOypre u @pernidepre B 1741r. yuyenblit
npudbL1 B [lerepOypr. B 1748r. o 0611 130paH npodeccopom xuMumn
(akanemukom) IleTepOyprckou akageMun HayK U CTaJ AKTUBHO
T00UBATHCS CO3MAHUS XUMUYECKON J1a00PATOPUH, KOTOPYIO OTKPBLJIA B
ITOM :Ke roxy. XuMHUI0 ITOT YYEHBIH CUMTAJ CBOCH «IVIABHOM
npogdeccuein». O KAaKOM BEJIMKOM POCCHICKOM Y4€HOM HUIET pedb?
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Cnacu6o Bam 3a
y4yacrue B urpe!
Hanerocs, uTo Bam
IHOHPABUJIOCH!



