MNpueet! A Npuwén B xummio He NOTOMY, YTO Cpady B Hell pasobpanca unm
Bnio6unca B Heé ¢ nepsoro B3rnaaa. [lpocto ¢ fetctsa oHa 6bina pagoM:
AOMa CTOANM HAayYHbIE KHUMM, 3@ CTOSTIOM FOBOPUIM O BELLECTBAX U PeaKLmaX,
a uHoraa A Buaen HactoAwme onbiTel. CHauana BCE 8TO Kasanochb CIMLIKOM
CINOMHBIM, HEMOHATHBIM. HO NocTeneHHo MHOroe cTano MeHA MHTepecoBaTb.
Hanpvmvep, Kak 13 oaHux BellecTs nonyvaiotca apyrue? [louemy metann
paBeeT? 3auem Nioau U3yyaioT aToMbl?

Co BpemeHeM A MOHAS, YTO XUMUA — 3TO HE TOSIbKO HayKa, HO W MHCTPY-
meHT. OHa nNomoraeT co3aaBaTh NeKapcTBa, ouuLiaTh BOAY, U3rOTaBMBaTh
maTepuassl, 6e3 KOTOPbIX Mbl HE MOMeM 06oNTUCk. B xumun ecTb 1 Teopus,
W NMPaKTWKa, M NPOCTPaHCTBO ANA OTKPLITUM. VIHOraa oHa cnomHan, Ho noyTw
BCErAa — roseaHasn 1 BarmHas.

MeHs yavBuno, HackonbKo pasHoobpasHa paboTta xumuka. OgHu TpyaaT-
cA B nabopaTtopuu, Apyrve — Ha 3aBOAE, KTO-TO MUWET y4eBHWMKK, KTO-TO
paspabatsiBaeT TexHonorun Ana 6usHeca unu skonorun. He npodpeccus,
a Lenblil OrpoMHbIN MUp. YTOGEI B HEro 3arnAHyTb, A M HANKUCAN ATy KHUTY.

MoxeT 6biTb, Tebe MHTEPECHO, KaKk BCE ycTpoeHo. Mnu Tol niobuwwb cTa-
BUTb ONbIThl. Vnu xouelub y3HaTb, rae B MU3HU NpumeHaeTca xumua. B niobom
crnyyae — [06PO NMoanosaTh. TyT He Hy#HO BCE 3HaTh 3apaHee. [locTtaTou-
Ho HavaTb. [laBait uccneposatb 9TOT Mup BMecTe — GyaeT Beceno!

C yBareHuewm,
Npoeccop 1 AOKTOP TEXHUYECKUX HayK
Vnba Bnagummposny BopoTbiHues



XUMMK: BYEPA, CEroaHAa, 3ABTPA

Hak noaBunacb xummua

EL1€ B fanéxkom NpoLusiom nioan 06HAPYHUIK, YTO NPKU HarpeBaHnu, CMeLLnBa-
HUW UM 06pabOTHE HEKOTOpPLIE BELLLECTBA M3MEHANM CBOM CBOWCTBA. B utore
Mony4anncb COBEPLLEHHO HOBbLIE MaTeEpPUarnsl C APYrMMU XapaKTEPUCTUKAMM.

[Mopoit yuéHble apesHOCTM owmbanuck v 3abnywaanuck. He Bce mx Bbi-
BOAbl Gbinn Ge3ynpeyHbiMy. Ho 6e3 aTux ownboK He yaanock Gbl pacluMpuTh
3HAHWA O MUPE M Hay4nTbCA CO3AaBaTh MOME3HbIE BELLECTBA, Hanpumep ne-

KapcTBa.

Opeenunit Erunet, okono 3000 net

[0 H. 3.: NepBble «nabopaTopun»

B []pes+em Ezunme denanu Kocmemury,
Kpacumernu, 1eKaPCMBA U NOCMOAHHO UC-
Kau Hosele peyenmel. [Jaxe cmpounu ma-
cmepcKue 0718 0n6imos, 20e BbIIU HaPOBHU
0nA HagpesaHus u cocydel 018 pazdeneHus
sxudrocmed. Eaunmare ymerno paboma-

U u ¢ Memasnamu. 171808, Kak 8 oeHe

U3 MBéPAoU pydsl 86INIABIAEMCA HeNe3o,
OHU 3a0YManUCs: He/b3A J1U NPespamume
e20 80 Yymo-HubYds dpyeoe? Hanpumep,

8 3om0mo. Moxro, pewunu ecunmare, eciu
NOCMUYb «XQPaKMepP» Kaxdo2o Memasa.
Tax 3apodunace anxumus — y4yeHue o npe-
8paWeHUU 8ewecms, OCHOBAHHOE HA HA-
6moderuu.

DOpeBnasa Npeuusa, okono 400 roaa

[0 H. 3.: UAEN O CTPOEHUU BELECTBA
LpesHux eperos uHmepecosasio He mosmeKo
83aumodedcmeue, HO U CIMpPoeHUe Mamepu-
anos. Qunocogh LJemorpum ymeepxda,
YmMo B8CE 8 MUpPE, HKUBOE U HEXBOE, COCMO-
um U3 amomMo8 — KPOXOMHSIX, HEBUOUMbIX
enazy yacmuy. M om moeo, Kax oHu co-
eduHAMcA Mexcdy cobod, 3asucurm, KaxKoe
sewecmso nony4Yaemcs: 800a, Memass unu
KameHs. Imo 661710 MOsLKO NPednooxe-
HUe, HO MHO20 8EKO8 CNYCMA OHO NOJIHO-
cmeto nodmeepdunocs! [Tpousoweén nepexod
oM UHMeEpPeca K 8ewecmeam K U3y4eHur
ux ceodcma.



CpenHeserosbe, Xl Bek: anxumusa

Ha NyTU K HayKe

CpedHue sera — pacysem anxumuu.

Ha Apaberom Boecmore u 8 Espone anxu-
MUKU CMewusau, pacmeopanu u Hazpe-
81U, Oenas npu dMom 3QUIUGHPOBAHHbIE
samemru. Tar, yyereld Labup ubH Xadar
NoodpobHO onuUCT, KAK U 8 YEM NPOBO-
dume oneimel u KAKUe 8eueCMB8a MOXHO
nomyYume. AIXUMUKU Nelmasucs co30ams
anuKcup beccmepmusa u Haldmu ghunocogh-
CHU KameHs, npespaujarwul dewéssle
memanel 8 30/10mo. 3adayu ety gparma-
CMUuYecKue, 3amo CKO/IbKO HOBO20 YOaTOCk
8b/ACHUMS 0 ceolicmeax sewecms! Omu
3HQHUA f1e2/1U 8 0CHOBY 6YOywed XUMUU.
T61 u ce2o00HA 6ydews uCNoI6308QMb HEKO-
mopele Memodel, NPUOYMAaKHHsIE QIXUMUKQ-
MU, 8 WIKOJIbHBIX ONGIMAX.

Espona, XVI Bek: xumua ana uenoeeka
B anoxy Bospoxderus anxumus nocmener-
HO mersAnace. Beé 6onswe yyéHbix cyumany,
YMO NPAKMUYECKAA NOML3A BAXKHEE, Yem
nouck sonuwebrozo cpedcmsa. Odur uz HUX,
spay u anxumuk [lapayensc, usyyan se-
wecmaa, 4mobsl NPUMEHAM6 UX 8 sle4eHuu
6onesHed. [Jo 30n0ma emy He boiro dena.
AJIXUMUKU Cmasu onucei8ame c8ou oneime!
He YC/IOBHbIMU 3HQAYKAMU, Q NOHAMHGIMU
scem cnosamu. Orazasnocs, Ymo seuje-
cmea — 4acme PeaTbLHOCMU, A He MA2uU:
ux ce8olicmea MOXHO U3MepPuMs. Anxumus
npubnu3unacs K HayKe, KOMopy ce200H:
Mol 3HQEM KQK XUMUIO.



Hak xumua crtana TouHoit HayKom

H XVII Bery cTtano acHo: B Mupe BellecTB He pazobpaTbca 6e3 TOYHbIX Ha-
6nioaeHNN, M3MEPEHUIN U NOBTOPAEMBIX OMNbiToB. C 9TOro BpemMeHu xmMug Ha-
yana npeBpaLlaTbCa B HayKy — CO CBOWMMM 3aKoHamu, pacyétamu, npubopa-

MU N OTHPBLITUAMMW.

Aunrnua, XVII Bek: rnasHoe —
KCMEepPUMEHT

B XVl eere xumus waeHyna enepéd 6sa-
2o0dapsa aHenulckomy yyeéHomy Pobepmy
bodsmwo. On cyuman, ymo Hado onupamscs
MOJLKO HA ONLIM, A HE HA NPEONONONEHUA
unu madwere 3Harus. [pexde vem 83ame
Y/Mo-mo 3a NPABUIIO, HYXHO NPO8ecMU
MHOMCeCm8o axcnepumermos! bods dopa-
b6ameisan cyuecmsyrowue Npubops! U u30-
6pemaut caou, 4mobbl NPo8oOUMs MOYHbIE
usmeperus. OH OmKpPblT 3aKOH CHAMUA
2Q308 U NOKA3QT, YeM OHU OM/IUYQIOMCA
om xcudKocmu. Xumus omdenunace om me-
duyuHel u arxumuu, cmag camocmosamerns-
HOU HQYKOU.

Poccusa, XIX Bek: oTKpbITUE Nopaaka

H cepedurie XIX sera 6obino uzsecmHo yice
HECKO/MbKO 0eCAMKO8 XUMUYECKUX /1eMeH-
mos8 — B8ewjecms, CoCMOAWUX U3 QIMOMO8
00Ho20 suda. Mx omrxpeisanu ecé 6osbue

u 6onsbwe. Ho rar noHame, Kaxue anemeH-
mel noxoxcu opye Ha opyea? Moxro au
HQBecmu 8 aMomM pPa3Hoo6pa3uL NOPAJOK?
[TosiHocmeto 06vACHUMG MU 3aKOHOMeP-
Hocmu He ydasasiocs, noxa 8 1869 eody
pyccrud yyéreld [mumpuld Mearosuy
Merdenees He npedcmasun ceoro nepuodu-
yeckyto mabauyy. B Held Kax b1l anemeHm
3QHUMQT OMOeTbHYIO AYeUKY 8 3a8UCUMO-
cmu om macce! u ceodems. Yacme rnemorx
ocmanucs NYCMeIMu, HO CO 8pemeHem
3QNOHANUCE HOBLIMU diemeHmamu. | lony-
yaemcs, Meroenees npedcrasan ux omxpel-
mue. A amo 3Ha4um, Ymo XUMUA — CMpod-
Has HayKa co ceoeli cucmemod. Ce200HA
nepuoduyecKyro mabauyy mel ysuduwss ges-
de: 8 wrose, 8 1abopamopuu, Ha 3a800ke.



Fepmanusa, 1900-e roabl: XMMHUA Ha CITYH-
6e yenoseuyecTBa

B navane XX sera mup cmonkHysica ¢ cepo-
é3HoU npobriemMol: HacesneHue pocso, a edel
He xeamavio. Ypoxau cmarosunuce 8cé
MeHbWe U3-3a MO2o, 4YMo NoYea Ucmo-
wunace. Hemeyrue xumuru @puy fabep

u Hapsn bow npudymanu, kax o6ozamume
eé ydobperuamu Ha ocHose ammuara. OHu
HQYYUIUCL NOAYYAME dMO BEUeCmB0, Npu-
MeHUB Pearyuio Mexoy azomom u3 8030yxa
u 800opodom nod ssicoKum dasnerHuem

u memnepamypod. Yeposa eonoda om-
emynuna. Tax xumus usmeHuna He mossKo
HQYKY, HO U XKU3H6 MUMIuQpoos soded.
Ce200Ha noYmu nomosuHYy Ypoxas Ha nia-
Heme Mol nosyyaem 61a200apa YyoobpeHuam,
npou3ssedéHHeiM no mexHosoeuu [abepa

u bowa.

1940-1950-e roabl: pacuienneHue

aToMa — 9Heprua u opyHue

Heromopeie amomer cnocobHe! pacnadame-
cA, 8610e/1A5 NPU 9MOM 02POMHOE KOsuve-
cmeo sHepeuu. Bo spema Bmopold muposod
8OUHbI U NOCsIe Heé YYéHble U3 Pa3HbIX
CMPQAH QKMUBHO U3Y4YQIU 3MOM NPOoYecc.
Ha ezo ocHose paspabomasnu mowHelwee
AdepHoe opyxue. H cyacmero, yyéHsle Ha-
winu 0N SHEP2UU AMOMa U MUpHOe npu-
MeHeHUe: HQ AMOMHbIX CIAHYUAX — Of1A
NOJYYeHUs d/1eKmpuyecmsq, 8 Meduyu-

He — 0718 60pbObI C OHKOIO2UYECKUMU
3a60s1e8aHUAMU. XUMUSA A0EPHbIX NPOYeccos
OMHKPLINA ONF Ye/108eKA HEBEPOAMHbIE 8O3~
MOXCHOCIMU, HO C HUMU NpUW/IA U Omeem-
CMBEHHOCMG: 3Q MO, KaK, 20e U 3a4emM Npu-
MeHAMs MaKue MexHomo2uu.

1960-e roabl: XMMMA B KOCMOCeE U AnA
Kocmoca

Ocsausas Kocmoc, 100U 06HaPYIUNU, YMo
0715 9MO20 HYXHbI CNeYUATbHEIE MamepU-
bl U cucmemsl xusHeobecneyeHuA. Beds

8 HesecoMocmu 8cé 8edém cebs uHayve:
HKUOKOCMU He MeKYm, 2a3s! He NOOHUMQ-
IOMCHA 88EPX, MEMNEPAMYPA MOXKEM PEIKO
meHAMbCA. [ng Kocmuveckux annapamos
Y4éHblIe co3danu npoydrsle u 6e3spedHsle dnq
Yes108eKa Mamepuasbl, @ MAKXe ouI6MPs!
0718 o4ucmKu 800s/ U 8030yxa. Heromopere
U3 3BMUX MexXHoI02Ul HAYAIU UCNOT630-
8ame U Ha Semne — 8 MeduyuHe, MexHUKe
u 66imy. Xumus nomozaem docmasume J11o-
ded Ha opbumy, cdename 6e30nacHsIM Onu-
mesibHoe ux npebsisarue 8 KOCMoce U, YMo
camoe 2/1a8Hoe, 8038pAUjEHUE HA 3eMIIfo.
Hemamu, npamo cedvac y4éHsie dymarom
HQO mem, KaK 8EPHYMG Yero8exa us nyme-
wecmeusg Ha Mapc.



XVMWKKN BHE BpeMeHuU

Ecnu 66l BCTPETUNUCH 4B XUMMKA — COBPEMEHHbIN U TPYAMBLUMIACA CTO NeT
Hasaz, — OHW Obl OYEHb APYr APYrOM ropAUMCh. YUéHbIM npoLwunoro Tpe6o-
BaSIMCb CTOMKOCTb U YNOPCTBO, Befb YCIOBUA Y HUX OblfiM COBCEM HE MPOCTLI-
MW. A B HAWW AHW NPW BLICOKOWM TOYHOCTU PaboThl HayKa peLuaeT CBEpXMac-
wTabHble 3aaa4u.

HeunameHHO 0aHO: XMMMKKM BCeraa CTPEMUIINCL M CTPEMATCA PACKPLIBATS
TalHbl NPUPOALI, CO3/1aBaTh HOBLIE MaTepUansl U AenaTb HU3Hb nydwe. Ha-
YUHbI METOL, OCHOBAHHBIN Ha HabMIOAEHNAX, OHCMEPUMEHTAX U aHanuae, uc-
NoNb3YIOT y4YEHble BCex nokonenuit. M eweé sce oHn NoGAT To, Yem 3aHUMa-
I0TCA: HayKa — 9TO BCErAa ABUMHEHUE Brepép.



Yem 3aHumaloTCA

Cozdarom nerapemea, aKom0-
2UYHbIE MAMEPUQITL), UCMOYHUKU
dHepauU U HaHOMEeXHOM02UU.

HacywHble npo6nembi
Paboma ¢ onacHemu sewe-
cmeamu, noucK peweruli ona
3auumel NPUPOOsL! U KIUMAMA.
O6yyerue VM ona coxpawerus
8pemeHu uccredos8aHud.

O6opypnoBanune

CospemetiHele nabopamopuu

¢ 3auumod (8bimaxHsle WKa-
gbel, 0YKU, NEPYaAMHKU, Yugbposesle
cucmenml).

Hak pa6otaiot

Hcnonssyrom romneromeprsie
MexXHOM02UU, BKIIOYASA UCKYC-
cmeerHbIl uHmesnnexm (V)
POBOMUIUPOBAHHSGIE YCMAHOB-
KU, CI0XHbIE NPUGOPSI, — B8CE
0YeH®b MoYHO U 6e30NACHO.

3HaueHue HayKu

Xumuru o6wveduHaomes 8 60s16-
wue MexoyHapPoOHsIe KOMAHO®.
Hix paboma nomozaem pewame
saIcHbIE 3a0ayu, 8cé bosee no-
s1e3Hsble 0s14 soded.



KoHer 03HaKOMUTENBHOTO (hparMeHTa.
[ IproOpecTr KHUTY MOYKHO
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«JIEKTPOHHBIN YHUBEPCH

e-Univers.ru


https://e-univers.ru/catalog/T0017648/



