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M CBOWCTBAO BeLwiecTBA, O TAK)Xe BCEe U3MEHEHUA,
KOTOpble C HUM NPOUCXOAAT.

Xumua — sespe!

CoBpeMEHHAs XM3Hb HEBO3MOXHA 63 XMMWUM, OKPYXKAOLLMIA HAC MUP — 3TO LIAPCTBO XMUMMU-
Yeckux peakuui. bnarofaps XMMUYECKMM NPEBPALLEHUAM HA 3emne NoSIBUINCH Topbl, BOAQ,
neca, no4sbl. MHOTO NO3Xe N0AN CTANN UCMOMb30BATL NONE3HBIE UCKONAEMbIE: BbINIABNATH
METANNbl U3 pyabl, NPEBPALLATD XUMUYECKYIO SHEPTUIO YINS B INEKTPUYECKUA TOK, nepepaba-
TbIBaTb HEdPTb B TONMBO U T.O. BOMBLUMHCTBO BELLEW, KOTOPbIE HAC OKPYXAIOT U K KOTOPbIM

Mbl TOK MPUBbLIKAK, TAKXKE SBASETCH Pe3y/bTATOM XMMUYECKUX Peakuui. ITo KPacku, CTEKNO,
Bymara, pesuHa, NNacTMacca, N1eKapcTBa U MHOToe Apyroe.

XUMUS HOLLNA LUMPOKOE NPUMEHEHME 1 B CENTbCKOM XO3SMCTBE: C ee NMOMOLLbIO Y4eHble CO3AAt0T
yO06peH1s 415 NOBbILLEHUS YPOXKAEB PA3/IMYHbIX KyNbTYP, O TAKXE CNeuuanbHbie BUTAMUHHbIE
[060BKM ANS YNyYLEHUS MUTAHUS XMBOTHBIX. '
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S U3 hayk, KOTOpHE |
=t NOMO23I0T HaM
Thi e M0GepULD, HO XUMUS GOCTpeG0aaHa & et uogbachuTs |
npedCTagUTEAAMU MpAKTUYECKU gCeX | oKpyKIULUT i
ChieluanbhocTell. PapmaLeaThl UCnob3yHT ee aC MUp.
0214 C030akuA Npenaparoa, KOTOpble NOMO2aHT
Ham CnpaguTHCA € H0ne3nAmu. Unxetepam Hyxha
373 Hayka A4 paspadoTku HogblX Modesell

6bIT0G0U TeXHUKU, HanpuMep Tefegu3opog
U COTOBbIX Tenedpotoa. llogapa usyuait
U3Metenus, POUCXo0ALLUe T MpodykTamu
g0 Gpems NpU20TOG MU A

pasauutblx 6.1100.
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MCNOKOH BEKOB XUMUKK NPOAENBLIBANN OFPOMHOE
KONUUYECTBO ONbITOB N 3KCNEPUMEHTOB, NbITAACH
| M3y4uTb CBOWCTBA BEWECTB W NONYYUTL HOBbIE
nonesHble coeguHEHns. Pe3ynbTaTbl HEKOTOPbIX
ONbITOB NPUBOAUAN K BAXHENLWIUM OTKPbLITUAM
B 0ONACTM XMMUKM, KOTOpble OKA3aNK bonblioe
BNUAHUE HA PA3BUTUE APYrMX HAYK U TEXHUKW.

Cpedtegekoabill Xumuk ﬁ

Mepuopuyeckan cuctemMa 3NeMeHToB

OQHO M3 CaMbIX BbIAAOLLMXCA OTKPbITUM B 061ACTU XUMUN — CO3A0HNE CUCTEMDI
3N1eMeHTOB. MHOTMe XMMUYECKMe 3NeMeHTbl Bblin OTKPbITHI K cepeguHe XIX 8. 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 npoaHAnNM3vpoBasn BCO
MMEIOLLYIOCS MHADOPMALMIO M MPULLIEN K BbIBOAY, YTO CBOMCTBA XMMMUYECKUX dne-
MEHTOB M 0BPA3yeMbIX UMW BELLLECTB 30BUCAT OT ATOMHOM MACChl 31eMeHToB. B 1869 r.  \
OH pa3paboTan NEPUOANYECKYIO CUCTEMY XMUMMUYECKUX S/IEMEHTOB, PACMOSIOXMB UX B =
Y nopsgke BO3PACTAHMS ATOMHBIX MACC. 5:(;'5
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batapea BonbTta

NTanbsHCKkniA y4eHbIn AneccaHgpo Bonbta 6bin _ s T

nepBblM, KTO CO300N 3neKkTpuyeckyto 6ata- -

peto — Nprbop, NPEBPALLIAIOLLINA XUMUYECKYHO
3HEpruio B anekTpuyeckyto. [encreue bata-
- pen OCHOBOHO HA PA3HBIX XUMUYECKUX TODbIe

h | peakuusix MeTannoB: NoCNefoBaTE b- NeMeHT08, KOTOp
: ’] ‘“ HO coeayHeHHble UMHKOBbIE N MeaHbie WU eLLLe he b 06H3W)K8Hb\.
| | | | MNACTHBI B cocyfe C pa3baBneHHoN K TOMY gpene 04708 —

. KMC/OTOW CO3A0BAM 3NEKTPUHECKUN HekoTopble U3 ITUX 3NeMeEl )
ToK. Bnarogapsa 6atapee Bonbra niogu % Quil u QePw\aHUU — Dblu
CMOTIN XPAHUTbL 3N1EKTPUYECTBO U UC- QaINUL, ckan L3t

NosIb30BATb €ro B KAYeCTBe OAHOro U3 OTKPb\Tb\ euLe “‘)U X
= BOAXHENLUMX UCTOYHUKOB SHEPIrUM. e UK020 yueY\O‘ZO_

: / baTapes BonbTa

. Metdenees npedckasal




MeHnyunnuu

Bo Bpemsi MNepBOM MMPOBOW BOMHbI LLOTIQHACKUA BUOXUMMK
AnekcaHgp PnemuHr CnyXxun BOEHHbIM BPA4YOM B MONEBbIX ;
rocnutansax. OH BCeMM CUNAMKU CTAPACA HONTU CPEACTBO, KO-

H, /
TOPOE CMOFIO Bbl CNACTU PAHEHBIX, YMUPABLLMX OT MHAPEKLMIA S N (‘
N o

nocne ycnelHo NPoBefeHHbIX onepaumit. OAHAXAb! yHEHbIN EE ©
0BHApYXWA, YTO MNECHeBbIi rPUBOK, KOTOPbI OH NOCaANA B EN=NE 0

yawwky MeTpu (CNeumanbHbIN CTEKNSHHBIA LMAMHAP C HEBbICO- HO— 2% Mosekyna
KUMM CTEHKOMM 1 KPBILLKOW), YW YaCTb KONOHWM GakTepuit . 2 Oy nesullusnufa

CTAdOUNOKOKKA. PemuHr obpaTnn BHUMAHKE, YTO BOKPYT KOX-
[0ro NATHA nnecenn bbina obnactb, cBoboaHas ot HakTepumn. _ BaKTepuu
OH caenan BbIBOA, O TOM, YTO NaeceHb BbipabaTbiBAET cneuy- i g Yallke
aslbHOe BeLecTBo, cnocobHoe ybusaTb BakTepuun. HQTPU
B 1945 r. Anekcangp PnemuHr nonyunn Hobenesckyto Nnpemuio
30 OTKPbITUE MEHULMANMHA.

Koeda-T0 04 paskueatus 02Hg UCNOAb308aU 02HUGO,
3aTerm — CMeLUanblible 3axu2aTeNbiible MALLURb.
[lepable e Ge3onactble Cnuuku co3dan ateaulckull
g anTekapb U Xumuk Jkon Yokep, npudem npousowno 3ro
s Cogepuetto cayuatiho. O u3yuan pasaudkble CnOCofb
- nonyuehus 02hd 6e3 @3pblea. U kak-To pas, crewag
XUMUKaTbI C MOMOLLLbK) NAAKU, OH OBHAPYXUL, UTO Ha KOhLLe
NafkU 33C0XAa kanas 3TUX Xumukatog. YTo6bl CHATH
ee, Yokep npoge kannel no dogobHo Wepuiagol
M0GEPXKOCTU, U MpU ITOM M2HOGEHHO GTMbIXHYA 020H.
y6eduawuch @ pe3yabTaTUGHOCTU CR0e20 FKCMEPUMEHTA,

g 1827 2 Jxoh Yokep 3a#41C4 npou3goocTgoM
6e30MaCHblX Cnuuek.




PaanoaKkTUBHOCTL

PEHTreHOBCKME CHUMKM, ATOMHAS SHEPTeTHKA, TEOpUs 30poXaeHUs BceneH-
HOM — BCe 3TO CTANO0 BO3MOXHbIM 61arofaps OTKPbLITUIO POAMOAKTUB-
HOCTW cynpyramu Kiopu. OHM 0BHAPYXWUAN U U3BNEKIM PAOUOOKTUBHbIE
MaTepuanbl U onucany ux ceonctea. Mapus Kiopu nocne TwaTenbHoro
U3y4eHUs YPAHOBOW pyabl NPULLAA K BbIBOAY, YTO MOMMMO YpaHA pyad
COOEPXWUT OpYrMe 3NEeMeHTbl, KOTopble TaKXe SABASIOTCA PAaNOAKTUB-
HbIMW. 3TO MPeAnonoXeHWe MPUBENO K OTKPBITUIO HOBbLIX XUMMUYECKUX
3N1EMEHTOB: MOIOHNUS U paaus.
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NnacTmacceo! e

Pa3Be MOXHO NpPencTaBUTb COBPEMEHHYIO HemMeTanauyeckull marepuan

>KV3Hb 6e3 NNacTMAcChI? Bpsia nv, a Befdp elle
oKono 200 NeT HA3a4 MOOM U MOAYMATb He a OCHoge cmon (”OHUMBPOQ), KoTopbIU

MOIMIN O NNACTUKOBbIX BYTHIIKAX, PA3/IMYHBIX ' MPU Ha2peeatuu u nogd daa neuem

KOHTeMHepax, 0QHOPA30BOM nocyde, UrpyLl- MO P

KOX M TbiCSiYe OPYrux Belen M3 NnacTMacChl, ulEl EPOPMUPOQaTbC/q 8 pa3nuytble
TOK MPOYHO BOLEeAWwMX B HAw ObIT. Tonbko u3@enw U 0YPHb aOﬂ’zO CDXPaHﬂTb
Ca0to (opmy.

BO BTOPOW MonoBuHe XIX B. y4eHble-XMMWUKU
HOYONM OKTUBHYIO paboTy HOg CO340HWEM J
NCKYCCTBEHHbIX MATEPUAsOoB, d XX B. MOXHO '
HO3BATb HACTOAILLEN peBosouMen B obnactu
CUHTETUYeCcKnX nnactmacc. CuHTetTnyeckas
pPe3nHA, NONUITUNEH, UCKYCCTBEHHbIN LUESK,
AKPUN, HEWNOH, XNOKUA, SNACTUYHBIA U TBEp-
bl CUIMKOH — 3TO NnLWb HeBoNbLLIOW CNNCOK
CUHTETUYECKUX MATEPUANoB, a paspaboTtka u
CO3/1aHME HOBbIX MPOAO/IKAKOTCA U NO Cer AeHb.

. L, ZI
V'Hl'OﬂﬂTOpbl aAna acTMatTukos

MwunnnoHbl Nloger No Bcemy MUpy, CTpagaowme BpOHXMANbLHOM aCTMON (MPUCTYNAMU KALWS
W yoywbs), He NPeacTaBnsloT CBOEN XU3HM 6e3 HeOGOoNbLIOro KAPMAHHOMO MHIaNATopa. 3TOT
npubop B TeYeHMe KOPOTKOro BPEMEHM CHMMAET OCHOBHble CMMMNTOMbl 3a60neBa-
HUSs, obneryas coctosHne 6onbHoro. MNMepBoe YCTPOMCTBO ANA paCMbiIeHns ne-
KOPCTBEHHOro BeLLeCcTBA No4 AdBIeHWEM MOoABWUIOCb BO PpaHumun B 1858 T.
HanbHenwee passuTUE U COBEPLLEHCTBOBAHME Npubopa NpMBENOo K CO34AHUI0
COBPEMEHHOro 4O3UPYIOLLEro YNbTPA3BYKOBOro A3P030/IbHOTO UHranaTopa.
Mop, BO34enCTBMEM CTPYM (hpeoHq, HaXoAALEerocs nog AABNEeHNEM, Nekap-
CTBEHHbIN NPenapaT 4O3UpPyeTca — NOCTABAAETCA B /IErKUe Ye/l0BEKA B CTPOro
onpeneneHHoOM KonmyecTse.
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OKono ABYyX TbICAY NET HA3aA[ NPU NOMOLWU NPOCTENLLNX TEXHUYECKUX }
NPUCNOCObNEeHni NoanM NPUWINKM K BLIBOZY O TOM, YTO OOCONIOTHO BCe |
BELLEeCTBA COCTOAT U3 MENbYaULIMX, He BUAUMbBIX YenoBe4YeCKUM rNa3oMm

4acTuY — aTOMOB.

Beectao — 370 4
TO, U3 4e20 COCTOST afComoTHY |

GCe OKpyxalowLyue TeG's mpedmers:
UCbMeAKbIL CTON U kpogaTh,

KOMTbOTep U Tesegu30p, go3dyx,
KOTOpbIM Tbl Oslwuuwb, U Mpodyk e,
KOTOpble ynoTpeGasews @ nuuyy.

ATOmbI HacTo ek Manb|,

TOUX K39 yeudery

daxe g 37eK TPORAp T
MUKpockon. S

ATom

ATOM — 3TO OCHOBHQS CTPYK-
TYpHOS eguHuLa ntoboro Be-
wecTsa Ha 3emne. Y4yeHble
BbIACHW/IN, YTO ATOMbI CyLLe-
CTBYIOT B Te4eHWe O0BOSIbHO
ONUTENBHOTO BPEMEHW, AOXE
MO>XHO CKQ3aTb, YTO OHU BEY-
Hbl. 3TW YACTULI MOTYT U3Me-
HATLCSA W Y4ACTBOBATb B pa3-
NINHHBIX XUMUYECKUX PEAKLINSIX,
BXOAMTb B COCTAB MOJIEKYN, HO
OHM HMKYOA HE UCYE3aIoT.




ATOMbI, UNN «HepgenuMmblie»

rlepBbIM, KTO caenan BblBOA O TOM, 4YTO BCe BeLleCTBd COCTOAT U3 OYeHb MANTIEHbKUX 4Ya-
cTug, 6bin ,n,peBHerpequKMn yqubM ﬂ,eMOKpMT. OH HA3BAN 3TWU YACTULbI ATOMAMMU, YTO B
nepesofe C rpev4ecCckoro o3Ha4vaeT «HeneimMble».

ATOMbI MOTYyT COeQUHATbCA APYr C APYromM U O6pO3OBbIBGTb MOJIEKY/IbI. B oaHHOM cnyyae
ATOMbl MOXHO CPABHUTDL C 6YKBGMM noboro a3bika. Cornacucb, YTo M3 OOHUX U TEX Xe 6YKB
MOXHO COCTABUTb MHOI0 PA3HbIX CNOB. To xe npoucxoant n ¢ atoMamu: O6be,£l,MH‘i|‘i-|Cb apyr
C OpyromM B pas3HbIX BApUaunax, oHu O6p03YlOT HecumcneHHoe KoOM4ecTBo BeLlecCTB.

CtpoeHue aroma

HecmoTps HO CBOM KPOXOTHblE PA3MEpPbl, ATOMbI ABASIOTCA AOBONbHO CNOXHbIMKU 0Bpa30-
{ BAHMAMU. OHWM COCTOAT U3 ellle Bonee MenKnx YacTuL,: 31eKTPOHOB, MPOTOHOB U HEWTPOHOB.
B ueHTpe atoma HaxoauTCAa AP0, B COCTAB KOTOPOro BXOASAT NPOTOHbI U HEUTPOHbI, O 3N1EKTPOHBI
BPALLAIOTCA BOKPYr A4PA. [POTOH — 3TO NONOXUTENbHO 3aPSAXKEHHAS HYACTULA, PACMONOXEHHAS
B f4pe, NO3TOMY OHO MMEET NONOXUTENbHBIN 3apAa.
ONEKTPOH — OTPULLATENbHO 3APSKEHHAS 4ACTULQ,
KoTopas BpaLlaetca Bokpyr aapa. CkopocTb Bpale- e - InekTpot
HUS 3NEKTPOHOB HACTOSIbKO BE/IUKA, YTO YYeHble He | = / \
MOTYT B KOHKPETHbI MOMeHT BpemMeHu co 100%-Hom —
YBEPEHHOCTbIO YKA3ATb MX TOYHOE MeCTopacnoso-
= XKEHue. SNeKTPOHbl NPUTATUBAIOTCA K SAPY NOSTOXMU-
TENbHO 30PSXEHHLIMWU NPOTOHAMWU. Ecnn B atome
OOMHOKOBOE KOSIMYECTBO 3N1EKTPOHOB U NPOTOHOB,
TAKOW OTOM CYMTAETCA HEUTPANbHbIM.

HenTtpoH He nmeeT 3apana. Konmyectso HEMTPOHOB J
BUSIET NULWLb HO MACCY U POANOAKTUBHOCTb OTOMA. =
- b)) MpoTon
Ho cepeduHbl XX B. y4eHble CYMTANU HENUTPOHbI | o
H

HeETpiﬁH

HPDTQH

£y NPOTOHbI CAMbIMU MENKUMU HOCTULIAMU, OHAKO B % HeliTpo
1964 1. BHYTPU HMX BblI OBHAPYXEHbI HOBbIE, eLle ]
Bonee ManeHbkue YaCTULbBI — KBAPKW. | JEKTpOR

CTpoenue aToma
MOXHO CpaghuT
CO CTpoeHuier

Pa3mep 3nexTpota daxe

CAO3HO MpedCTaAaUTD..

ot noyTu @ 2000 pa3 menblue .
HelTpoKa u MpoToKal ¥ e

Coneytoll

CUCTeMbl, 200 :

50po — 310 ;
Comuie,

a 0gUXYLLUeCS  YHukanbHoCTb Adpa 2 L B
N0 0pouUTaM aToma godopoda cocTouT [ Famates | “foror

37K TpOMbl — g TOM, uTO OO COCTOUT ~ \ ) Yekrpon
naaneTh! TO7bkO U3 00K020 npoTosa 4 s
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Monekyna

Korma atombl 06beanHSIOTCS, OHM 06PA3YIOT TOK HA3bIBAEMbIE
MOEKyNAPHble COeAMHEHMS, B KOTOPbIX COAEPXMUTCS onpeae-
NIeHHOE U HEeU3MeHAeMoe KONMYECTBO OTOMOB.

Ans 06pa30BAHNA MONEKY/bl JOCTATOYHO A0XKe ABYX ATOMOB.

o —

LUe UaCTUUKU

Monekyabl — 370 mesibual
[106 020 GeLLeCT8a. ‘
U3 monekyn COCTOST He TOJBKO

gee OKpYyKatuLe Te0 npeameTb\,b Kak aToms
4o u Tl caml B 370 TpyOHo NOGEPUTD, 5
o g Tgoem Tene axodsres Tpuanuotl 4 OO EAUHAIOTCA

B MONeKynbi?

Monekynbl 0bpasyoTcs B TOM S =
CNly4ae, KOraa Mexay atoMamm
BO3HWUKAET XMMWUYECKas CBA3b.
Hanpumep, ABa atoma Kucno-

poaa obbeguHaloTcs n 0bpasy-

0T Monekyny kucnopoaa. Cessb
MOXET BO3HWKHYTb HE TONbKO
Mexgy OOAMHAKOBbIMM ATOMO-

MU, HO U MexXay pasHbiMK. Ha-
npumep, 4Tobbl 06pasoBanach
MOnekyna sBoAbl, 06beauHaITCA

[ABA ATOMO BOAOPOAA M OOMH

aTOM KMCNOPOAQ.

MoxeT 6biTb, Tbl CAbIWAA, YTO

BOZY WMHOT4A HO3bIBAOT B COOT-
BETCTBUM C €€ XMMMUYECKON dhop-

myno: «Aw ABa o». A Ha Bymare
37a doopmyna BbIrAAMT Tak: H,0.

pa3AUUbIX mo ey 1!






