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XUMHA — 3TO HayKQ, KOTOPAA U3y4YaeT CTPoeHue
M CBOWCTBA BeW|eCTBA, 0 TAK)Xe BCe U3SMEHEHUS,
KOTOpble C HUM NPOUCXOQAT.

Xumua — sespe!

CoBpeMEHHAs X13Hb HEBO3MOXHA 63 XMMWUM, OKPYXXAOLLMIA HAC MUP — 3TO LIAPCTBO XUMM-
Yeckux peakuui. bnarofaps XMMUYECKUM NPEBPALLEHUAM HO 3emne NoSBUANCH ropbl, BOAd,
neca, noysbl. MHOTO NO3Xe N0AN CTANN UCMOMb30BATL NONE3HBbIE UCKONAEMbIE: BbINIABNATH
METANNbl U3 pyabl, NPEBPALLATD XMMUYECKYIO SHEPTUIO YN B 3NEKTPUYECKU ToK, nepepaba-
TblBaTb HEdPTb B TOMMBO U T.0. BOMBLUMHCTBO BELLEN, KOTOPblE HAC OKPYXAIOT U K KOTOPbIM
Mbl TOK NPUBBLIKK, TAKXKE SBASETCH PE3YNbTATOM XMMUYECKUX PEaKUMI. ITO KPACKM, CTEKNO,
Bymara, pesuHa, NNacTMacca, N1eKapcTBa U MHOToe Apyroe.

XUMUS HOLLNA LUMPOKOE NPUMEHEHME 1 B CENTbCKOM XO3SMCTBE: C ee NMOMOLLBIO Y4eHble CO3AAt0T
yRoBpeHns ons NOBbILLEHUS YPOXKAEB PA3INYHBIX KYSIbTYP, O TAKXKE CneuuanbHble BUTAMUHHbIE
[060BKM ANS YNyYLEHNS MUTAHUS XKMUBOTHBIX.
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Xumus — oota
U3 Hayk, KOTOpbIe

B 4 ; nomMo2alT HaM
Tbl He nOGepULL, O XUMUS @oCTpeGoGaHa onuCaTh U 06 bACHUT

npedCTagUTENAMU NpakTUUCKU GCeX = OkpyKaKOLLUT
creluanbhocTell. GapmaLeaThl ucnonb3yr ee - hac MUp.
024 C030akuA Npenaparog, KOTOpble MoMo2awT
Ham CpaguUTHCA C 0ne3nAmu. Uixenepam Hyxha
373 Hayka 004 pa3paboTku Hogblx Mode el
GbITOGOU TeXHUKU, HanpuMep Tenegu30poa
U COTOBbIX Tenegpotoa. llogapa u3syuaiot

, U3Metet s, NPOUCX0OALLUE T NpodyKTamMu
o N B0 gpem Mpu20T0B AeHUS
o | - paznuutblx 6.1100.
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MCNOKOH BEKOB XUMUKK NPOAENBLIBANK OFPOMHOE
KONUUYECTBO ONbITOB N 3KCNEPUMEHTOB, NbITAACH
U3yYUTb CBONCTBA BELLECTB W NONYYUTb HOBbLIE
nonesHble coeguHeHNN. Pe3ynbTaTbl HEKOTOPbIX
ONbITOB NPUBOAUAN K BAXHENLWINUM OTKPbLITUAM
B 0ONACTM XUMUKM, KOTOpble OKA3anNu bonblioe
BNUAHWE HO PA3BUTHE APYrMX HAYK U TEXHWUKW.

NMepuopuueckan cucTtemMa 3nNeMeHToB

OQHO M3 CaMbIX BbIAAKOLLMXCA OTKPbITUM B 0BNACTU XUMUN — CO3A0HNE CUCTEMDI
3N1eMeHTOB. MHOTMe XMMUYECKne 3n1eMeHTbl BblIn OTKPbITHI K cepeguHe XIX B. OgHAKO
K TOMy BPEMEHM ellle He CyLLeCTBOBANO €4MHON CUCTEMBI, NPU NOMOLLM KOTOPOM
MO>XHO ObINI0 Obl 06BACHUTL CBONCTBA BCEX U3BECTHBIX HA TOT MOMEHT 3/IEMEHTOB.
K koHuy 60-x rr. XIX B. pycckun yyeHbin .M. MeHOenees npoaHANM3MpoBas BCO
MMEIOLLYIOCS MHADOPMALMIO M MPULLEN K BbIBOAY, YTO CBOMCTBA XMMMUYECKUX d/e-
MEHTOB 1 06pa3yemMblx MK BELLECTB 30BUCAT OT ATOMHOM MACChI 3/1eMeHTOB. B 1869 r. \
OH pa3paboTan NEPUOANYECKYIO CUCTEMY XMMMUYECKUX S/IEMEHTOB, PACMOMNIOXMUB UX B <
£ nopsiake BO3PACTAHWMSA ATOMHBIX MACC. fz:(;é
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batapea Bonbta

NTanbsHCKUA y4eHbIn AneccaHgpo Bonbta 6bin
nepBbIM, KTO CO340N 3NeKTpuyeckyto barta-
peto — nprbop, NPEBPALLAIOLLMIN XUMUYECKYIO
3HEPruo B 3nekTpuyeckylo. Lencteme 6ato-

Pen OCHOBAHO HA PA3HbIX XUMMUYECKUX W e
, Le NeMeHTO8, KOTOpbIE

jeeg npedcka3al

|| peakumusx MeTannoB: NocnenoBaTeslb- aH
‘ ' HO COEAMHEHHbIE LIMHKOBbIE N MefHble C\/m‘eCTQUQ e e fblau D6Haw>\<e“b\'
Bl | NAcTUHLI B cocyae ¢ pa36asneHHom k TOMY Q?EMEHU oL,

_ KMC/IOTOM CO340BANU 3NEKTPUYECKUI HQKDTDPb\e U3 ITUX 3ﬂ€MP,\\VTOQ a) .
ToK. Bnarogapsa 6atapee Bonbra niogu 3 Yoy oepManul —
oanul, Ckanoull U 2¢p

CMOITIM XPAHWTb 371IEKTPUYECTBO U UC- TEL
MoNb30BATH €ro B KA4YeCTBE OAHOIO U3 QTKPb\Tb\ elLLe NpU
genuk020 WQHO‘ZO.

= BQXHEMLLNX UCTOYHWUKOB SHepruu.

batapes BosbTa




MNennuynnnur

Bo Bpemsi MepBoit MMPOBOM BOWHbI IOTNAHACKUAA BUOXUMUK
AnekcaHgp PnemuHr CnyXxun BOEHHbIM BPA4YOM B MONEBbIX % <
rocnutansax. OH BCeMU CUNAMKU CTAPANCA HAONTU CPeaCTBO, KO- %) o P
TOpOe CMOrNo Bbl CNACTU PAHEHbBIX, YMUPABLUMX OT UHADEKLINIA Cosa SN\
nocne ycrnewHo npoBefeHHbIX onepauui. OgHaXabl yqeHblid XXy |y 0y =
OBHAPYXWUN, YTO NNECHeBbIN rPUBOK, KOTOPbLIN OH NOCAAWN B “NA

4yawky MeTpu (CNeumanbHbIil CTEKAAHHBIA LUMAMHAP C HEBLICO-  no— =9 Monekyna
KMMM CTEHKAMM W KpbilKor), yorn 4acTb KonoHun Gaktepuin . ;a*' O 2ot NesuLLUAUHA
CTAdOUNOKOKKA. PemMuHr 06paTn BHUMAHKE, YTO BOKPYr KOX- T ! G 2oy
[0ro NATHA nnecenn bbina obnacts, cBobogHas ot bakTepun. —— BaK’TePUU-- _‘:--5:_?
OH caenan BbIBOg O TOM, YTO M/eceHb BbIpabATLIBAET crieum- i) o B aiike S
anbHOEe BeLLecTBO, cnocobHoe yomBaTb BakTepun. % & | HQTEU —

B 1945 r. Anekcanap PnemuHr nonyunn Hobenesckyto npemuio 4
30 OTKPbITUE MNEHULMANMHA. '

Ko20a-To 014 paxuzatus 0244 UCT0AD30BANU 02HUGD, sl
3aTeM — CleLUAbbie 33XU2aTenbHbie MaUb B
[lepable e fe3onackble cnuuku co30an akeaulickul '
anTekapb U Xumuk J3k0H Yokep, nputem npou3owsio 370
Cogepletto cayualito. i usyuan pasauutible cnocodb
nonyYehus o2hd 6e3 @3pbiga. U kak-To pas, crewag
XUMUKaTbI C MOMOLLLbK) NAAKU, OH OBHAPYXUL, UTO Ha KOHLLe
najku 3aC0Xna kanas 3TuX Xumukaroa. YTobbl CHATH
ee, Yokep npoge kannel no dogobHo Wepwiagol
MOGEPXHOCTU, U MPU 3TOM MQHOGRHHD BTMbIXHY.A 020Hb.
y6eduawuch @ pe3yabTaTUGHOCTU CE0e20 FKCMPUMEHTA,
g 1827 2 Jxoh Yokep 3a#41c4 npou3goocTgom
6e30naCHblX Cnuuek.
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PaanoakTUBHOCTDL

PeHTreHoBCKMe CHUMKKU, TOMHOSA 3HEPreTUKa, Teopus 3apoxaeHusa Bcenex-
HOW — BCE 3TO CTANO BO3MOXHbIM 611arofapst OTKPbITUIO POAUOOKTUB-  /
HOCTW cynpyramu Kiopn. OH1 0BHAPYXMAN 1 U3BNEKN PAONOAKTUBHbIE |
maTepuanbl U onucann ux ceonctea. Mapusa Kiopu nocne TLATENbHOMO
U3y4YeHUsa YpaHOBOW pyabl NPULLIA K BbIBOAY, YTO MOMMMO YPaHA pyaa
COAEPXMUT Apyrne 3MEeMEHTbI, KOTopble TaKXe SBAAITCA PAAMOAKTUB-
HbIMW. 3TO NPeanosioXeHWe NPUBENO K OTKPLITUIO HOBbLIX XMMMUYECKUX

SNEeMEHTOB: NOJIOHUA U paaus.

MnacTmMmaccol

Pa3Be MOXHO NpeacTaBUTb COBPEMEHHYIO
XM3Hb 6e3 nnactmacchl? Bpag nu, a Bedb elle
okono 200 net Ha3ag Mogy U NOAYMATb He
MOIIM O MNACTUKOBBLIX OYTLINKAX, PA3UYHBIX
KOHTENMHEepax, O4HOPA30BOW Mnocyge, Urpyw-
KOX W TbiCAYe OpYrux Bewer M3 naacTtMacchl,
TOK NPOYHO BOLEAWwMX B HAw ObIT. Tonbko
BO BTOPOW MNoNoBMHe XIX B. y4eHble-XMMWUKU
HOYONM OKTUBHYIO paboTy HOQ CO340HWEM
NCKYCCTBEHHBIX MATEPUAsNoB, a XX B. MOXHO
HO3BATb HACTOAILLEN peBosouMen B obnactu
CUHTEeTUYeCckux nnactmacc. CuHTeTnyeckas
pPe3nHa, NONUITUNEH, UCKYCCTBEHHbIN LUESK,
OKPWN, HEMNOH, XWUAKUA, 3NACTUYHBIA U TBEp-
bl CUIMKOH — 3TO NN HebonbLLOW CNNCOK
CUHTETUYECKUX MATEPUANoB, a paspaboTtka u
CO3[0HME HOBbIX MPOAO/IXKAIOTCA U NO Cent AeHb.

4 X 3 - i o 1 p
BT EFET R’ N A € 4o A

lnacTmacca — 370
neMeTannuyeckull marepuan
: a 0CHoge cmon (mosumepog), KoTOpbIl
MPU Hazpecatuu u nod dag netuem
MOXET (OpMUPOSATLCS @ pazautiple
U30AUA U 0uetb Josg COXpa AT
Caok dopmy.
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VlHl'Ol'lﬂTOpbl ana acTtMatTukos

MwunnnoHbl Nloger No Bcemy MUpy, CTpagaioLwme BpOHXMANbLHOM aCTMON (MPUCTYNAMM KALWS
W yoywbs), He NpeacTaBnsioT CBOEN XU3HM 6e3 HeOGOoNbLIOro KAPMAHHOMO MHIaNATopa. 3TOT
npubop B TeYeHWe KOPOTKOro BPEMEHM CHUMAET OCHOBHblE CMMMTOMbI 3a605eBa-
HUS, obner4yas cocTosiHMe 6onbHOro. MNepBoe YyCTPOMCTBO ON1A PACMbINEHUS Ne-
KOPCTBEHHOro BeLLeCcTBA No4 OAB/EHUMEM MOoABUNOCL BO PpaHumm B 1858 1. °
[lanbHenwee pa3BuUTUE U COBEPLLEHCTBOBAHWE NPpMBOPA NPUBENO K CO3AAHUIO
COBPEMEHHOro 403UPYIOLLEro YNbTPA3BYKOBOro A3P030/IbHOIO UHranaTopa.
Mop BO34ENCTBMEM CTPYM (PPEOHA, HOXOOALWErocs nNoa AABNEHUEM, Nekap-
CTBEHHbIN NPenapaT A403MpyeTca — NOCTABASETCA B NIerkue YenoBeka B CTPOro

onpenesieHHomM Konunyectee.
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OKono ABYX TbICAY NET HA3aA[ NPU NOMOLWU NPOCTENLLINX TEeXHUYECKUX
NpUCNocobneHni NlogNM NPUWINKM K BLIBOZY O TOM, YTO OAOCONIOTHO BCe
BEw|ecTBa COCTOAT U3 MENbYaWLLIMX, HE BUAUMDBIX YENOBeYeCKUM rna3om
4acTuy, — aTOMOB.
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T Bewlecteo — 370
= T0, U3 4820 COCTOAT afcomoTHo
< GLeOKkpyXalouiue Te6 s npedmety:
o NUCbhMekbIl CTog kpogaTh & g
I ’ ATomb Hac
> KoMmbroTep u Tenequ30p, go3oyx, e TONbKO ma p,
< KOTOPbI Tbi blwuwb, u npodyk, T b3 yeuders
e KOTOpbI2 ynoTpeg'nsews g nuuyy. 8 37eKTpokHbI
| .. Mukpockon,
o

ATom

ATOM — 3TO OCHOBHOSI CTPYK-
TypHasa eauHuua noboro Be-
wecTsa Ha 3emne. Y4yeHble
BbIAICHW/IN, YTO ATOMbI CylLe-
CTBYIOT B TeYeHue AOBOSIbHO
ONNTENBHOTO BPEMEHW, AOXE
MO>XHO CKQ3aTb, YTO OHU BEY-
Hbl. 3TV 4ACTULBI MOTYT U3Me-
HATLCA W Y4OCTBOBATb B pa3-
JINYHBIX XUMUYECKMX PEAKLINSIX,
BXOAMTb B COCTAB MOJIEKY, HO
OHM HMKYOQA HE MCYE3aloT.
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ATOMbDbI, NN «HepenuMble»

MepBbIM, KTO CAenan BblIBOA O TOM, Y4TO BCE BELLECTBA COCTOSAT U3 OY€Hb MANIEHbKMUX Ya-
cTuL, 6bin OpeBHerpeyeckuin yueHoln JeMokput. OH HO3BAM 3TW YACTULBI ATOMAMM, YTO B
nepeBofe C rpevyeckoro 03HAYAET «HEAENMMbIEy.

ATOMbI MOTYT COEAMHATLCA APYr C APYroM M 06pa30BbIBATL MONEKYbl. B AAHHOM ciyyvae
ATOMbl MOXHO CPABHUTL C BykBaAMM NMt060ro f3bika. COrMacuchb, YTO U3 OOHMX U Tex xe Byks
MOXHO COCTABUTb MHOFO PA3HbIX C/I0B. TO Xe MPOUCXOANUT U C ATOMAMM: 0BbEaUHASCH apyr
C APYroM B pasHbiX BApUALMSX, OHW 0BpasytoT HecumcneHHoe KONMYeCcTBO BeLLecTB.

CtpoeHue aroma

HecMoTpsi HO CBOM KPOXOTHble pPA3Mepbl, ATOMbI ABAAOTCA AOBObHO COXHbIMM 0Bpaso-
{ BAHMAMKU. OHKM COCTOAT U3 ellle Bonee MeNKMx H4acTuL: NEKTPOHOB, NPOTOHOB U HENTPOHOB.
B LeHTpe atoma HaxoauTCa 94p0, B COCTAB KOTOPOro BXOOAT NPOTOHbLI M HEUTPOHBI, O 311EKTPOHbI
BPALLAIOTCA BOKPYr 84PA. [TPOTOH — 3TO NOSIOXMTENbHO 30PSXKEHHAA YACTULA, PACMONOXEHHASA
B A4pe, NO3TOMY OHO MMEET MONOXUTENbHBLIM 3apAg,. So—
INEKTPOH — OTPULIATENbHO 3APSAXKEHHAA 4aCTMLQ, b
InekTpo

KOTOpas BpaLLaeTcs BOKpYr sapa. CKkopocTb BpaLLe- .
HUS 3N1EKTPOHOB HOCTONbKO BEWKA, YTO y4eHble He OH
MOTYT B KOHKPETHbI MOMeHT BpemeHu co 100%-Homn i o

YBEPEHHOCTbIO YKA3ATb MX TOYHOE MEeCTOpPacnono-
= OKeHue. INeKTPOHbI NPUTArMBAIOTCA K 4PY NONOXM-
TeNbHO 3APSAXEHHbIMU NPOTOHAMW. Ecnn B atome
OOMHOKOBOE KOIMYECTBO 3NEKTPOHOB U NPOTOHOB,
TAKOW OTOM CYUTAETCA HEUTPANbHbIM.
HenTpoH He nmeet 3apaaa. KonnyecTso HEMTPOHOB
B/MSIET /MLLb HO MACCY U POANOOKTMBHOCTb OTOMA. oy \
Ho cepeduHbl XX B. y4YeHble CYMTANN HENUTPOHbI @ POTOH:| 4
¢ fidpo
. M MPOTOHbI COMbIMX MENTIKUMM HACTULIAMM, OOHOKO B "“,‘J Hedpot
1964 1. BHYTPU HMX BblI OBHAPYXXEHbI HOBbIE, eLle
Bonee ManeHbkne HacTULbl — KBAPKMK. ) JnekTpo

HPOTQH
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CTpoenue aToma
MOXHO CpaghuT
CO CTpOeHUEM

Pasmep 3nekTpota dasxe
CAOXKHO NPeOCTABUTD...
o nouTu @ 2000 pa3 metbie

Conteytod HeliTpoka u npoToHal

cucTembl, 20e .
A0po — 370 .
Conmue,

a 0gUXyLLuecs  YHukanbHocTb Adpa

o opouTan aToma godopoda cocTouT 2 rorot
3/IeK TpOMbl — @ Tom, uTo O COCTOUT 1 YnekTyon
naateTh| TObKO U3 00H020 MpoTasa s 4
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Monekyna

Koraa atombl 06beanHSAIOTCS, OHM 06PA3YIOT TOK HA3bIBAEMbIE
MONEKyNAPHble COeAMHEHMS, B KOTOPbIX COAEPXXMUTCS onpeae-
NEHHOEe U HeM3MeHsieMoe KONMYeCTBO ATOMOB.

Ansi 06pa30BAHNA MONEKY/Ibl JOCTATOYHO AdXKe ABYX ATOMOB.

‘eey (lONIRKY b
“’ U3 monekyn CoCTOS
. gre OkpyKalULue T8

4o U Thi cam!t B 370 TPy

Wo @ T@oem Tene HaX0OATCH

i v fbualiLiue 4acTudku
(106020 GeLLeCT8a.

T he TOAbKO

6.5 npedmeTb,

4o nogepuTh,

TpPUAAUOHD!

pa3fuHHbIX mo ey 1!
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Kak atombl
ooveauHaoTCA
B MoONneKkynbl?

Monekynbl 0bpasyloTcs B TOM
cNyvae, KOraa Mexay atoMmamm
BO3HWUKAET XMMWUYECKas CBA3b.
Hanpumep, gBa atoma Kucno-
poaa obbeguHaoTca M obpasy-
0T Monekyny kucnopoga. Cessb
MOXET BO3HWKHYTb HE TONbKO
Mexay OOAMHAKOBbIMM QATOMO-
MU, HO U MeXay pasHbiMu. Ha-
npumep, 4tobbl 06pasosBanacb
MOnekyna BoAbl, 06beanHAITCA
[ABA ATOMAO BOAOPOAA M OAMH
aTOM KMCNOPOAQ.

MoxeT 6biTb, Tbl CAbIWAA, YTO
BOZY WMHOr4A HO3bIBAKOT B COOT-
BETCTBUM C €e XUMMYeckomn doop-
Mynow: «Aw asa o». A Ha Bymare
37a dhopmyna BuIFAAMT Tak: H,0.
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