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ITPEAVNCAOBUE
K PYCCKOMY U3AAHNIO

Yucio crmoco0oB, KOTOPBIMU He(TeXUMUUECKNE IMPOAYKTH ITPOHM-
KaloT B Hallly MOBCEIHEBHYIO XXKMU3Hb, 0ECKOHEYHO. MBI X HOCUM, YMBI-
BacMcCsI MU, YITaKOBBEIBaeM B HMX THIIY, W30JUPYeM MMU HAIIA JIOMa.
W3 TKaHeil, COTKAaHHBIX U3 3TUX BEIIECTB, IIBIOT HAIlMOHAJIbHEIE (Iary.
N xotsg HepTenpOAYKTH HEIb3S YIOTPEOJSATh B TIHUINY (ITOKA), XUPYPTH
yKe YMEIOT 3aMEHSITh KM3HEHHO BaxKHbIE YacTH YeJOBEUECKOTO Telia
W3TOTOBJIEHHBIMU Ha WX OCHOBE M3IENUSIMHU. A KOTJa 3TO He ITOMOTAET,
MPUXOONUT OYepeab XKUIKOCTU IJisl 0ajlb3aMUPOBAaHUS, KOTOPYIO TaKxXKe
IMOJIYyJaloT M3 HEPTCXMMUICCKUX MPOIYKTOB.

Yro MOXKET MPEeaNPUHAITh JTI0003HATEIBHBIA YeJ0BEeK, He MMEIOIINI
CTIeLMAIBHOTO O00pa30BaHMsI, €CIM OH XO4YeT BBHIICHUTH, KaK K¢ ITOJTy-
yaloT 3TU BeuwlecTBa? JIBa Haumboyiee OecriepCrneKTUBHBLIX clocoba —
CIIPOCHUTH 00 3TOM XMMUKA-TEXHOJIOTa YUIM B3SITh YUCOHUK IO XUMUUE-
CKOM TEXHOJIOTHU.

C pazBuTtueM He(TEXUMUM NESITEIHHOCTh BCE OOJIBIIIETO YMCJa JII0-
Ieil, He MMEIIINX XUMUYECKOrOo 00pa3oBaHMs, TECHO CBsI3aHa ¢ Hed-
TeXUMUUYECKUMU TIPOIIeCcCaMU TIPEBPAIICHUS CBHIPhSI B TIOTPEOUTEITBCKIE
TOBapbl. DTO CIELUMATIUCTHI IO MAPKETUHTY, pacIpOCTPaHEHUIO FOTOBOI
MPOAYKUWUM, (pWHAHCAM, CTPOMTEIBCTBY, CHAOXCHWIO, paOOTHUKU
TpaHCITOpTa, OOIMOJHUTEIBHBIX CIIYKO0, MPOW3BOICTBEHHBIN IEepCcOHAT
u ap. [ToaToMy M BO3HMKIIA MOTPEOHOCTh B JAHHOUW KHUTE. MBI momgyMa-
JI, 9TO TaKOMY «BHEIIHEMY ITepCOHAaTy» OyIeT MHTEPECHO Y3HAaTh ITOJ-
poOHee, YTO K€ MIPOUCXOAWT BHYTPU HE(PTEXMMHUYCCKOTO 3aBoda, —
5TO, HECOMHEHHO, CAelacT X paboTry OoJyiee MPOAyKTUBHOM. TTocKob-
Ky OOJIBIMMHCTBO YKA3aHHBIX CIIEIIMAINCTOB — HE XUMHUKU M HE TEXHO-
JIOTH, KHUTA HAIMCaHa «HETEXHWYECKUM» SI3BIKOM.

st ymo0cTBa MBI B OCHOBHOM HMCIOJIb30BaI MPUMEPHI M CTATUCTH -
yeckMe JaHHbIe, oTHocslurecss K 9koHoMuke CIIA. OnHako OIbIT HaM
ITOJICKA3bIBACT, YTO TEXHOJOTHUM JIETKO PACIIPOCTPAHSIIOTCS Yepe3 ToCy-
JTapCTBEHHbIE TPAHUIBI, WU ITOTOMY IPOILECCH, KOTOPBIE MBI 3IECh
OITMCBIBAEM, OTPAXKAIOT PA3BUTHE MUPOBOM HE(DTEXUMUICCKOM TTPOMBIIII-
JIEHHOCTHU.

Lownand JI. Bapouk,
Yunvam JI. Jlegpgpaep
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YTO BAM HAAO 3HATH
OBF OPTAHUYECKOU
XNMHUUN

N monsun mopx: «Ilpunuia nmopa
[Moaymats o aenax:

O OailiMakax 4 cypryue,

Kanycte, koposix...».

Jvrouc Ksppoan (1832—1898).
«Anuca 6 3azepkanve»

Yto Takoe opraHMYecKad XUMUSI? DTO HayKa O COCIMHEHUSIX
yriepojga, U 3HaHUE €€ OCHOB HEOOXOIAMMO AJSI MOHMMAaHMS
HedTexuMuK. BBl MOXeTe CIIPOCUTh, OTKyAa B3sJI0Ch Ha3BaHUE
opeanuveckaa? MHoro net Hazana, a umeHHo a0 1800r., cioBo
«OpTaHUYECKUIT» OTHOCUJIOCH TOJBKO K COEIVMHEHMSIM, 0Opa30BaB-
LIIMMCSI B Pe3yJbTaTe >KM3HEAESATEIBLHOCTU KaKOro-JIMbo KMBOTO
00BeKTa — pacTeHus Win XKuBoTHoro. B nHauane XIX B. HemMenkuii
XUMUK T10 pammimu Bénep cumHTe3MpoBad MOUYEBUHY, OCHOBHOI
KOMIIOHEHT MOYM (MCTOpMSI yMaJl[UMBAET, 3aYyeM €My 3TO ITOHAJ0-
omnoch). JIo 3TOro MOMeHTa CYMTAIOCh, UYTO MOUYEBMHA MOXET 00-
pa30BaThCsT UCKITIOUNTELHO «OpTaHUYECKU», T. €. B OpTaHU3ME XKU-
BOTHOro. Tak MOHSITUE opeanuyeckas Xumus BBIIUIO 3a MPeAesbl ero
MEepPBOHAYAJIBHOTO 3HAUEHUsSI U TeIleph OXBATLIBAET BCE COETMHEHMUSI
yriepona. B HacTodlee BpeMsl pa3indue MeXIy OpraHM4YecKoil u
HeOopraHMUYeCKOi XMMUEN CKopee YCIOBHOE, HEXeJUW MPHUHIM-
MUaJIbHOE.

YauBuTeNnbHO, HO (PaKT: HA JOJIO OPTAaHUYECKUX COCIUHEHUM
npuxoaurcs 6oyiee 95% u3 Bcex HbIHE M3BECTHBIX BEIIECTB, a 3TO
6oJbllIe MIWUIMOHA. JIJIT TOro 4TOOBI MOHSTH, MOYEMY TaK IINPOKO
pacrpocTpaHeHbl OpraHndYecKre HedTeXMMUUECKHUE MPOIYKThI, pac-
CMOTPUM XapaKTepHOE CTpPOeHUE YIyIepoaa U ero coeanuHeHuii. Iep-

5



6 T'haBa 1

Basi — BTO 3JEKTPOHHOE CTpoeHue yrieponaa. Tenepb He OTBJEeKa -
tech! Ceiiuac BaM OyAeT MpPeaoXKEHO OYeHb KpaTKOe U3JOXEHUE
MOHATUUN [lepuoduueckoil cucmemvl I1eMeHMO8, AMOMO8, I1eKMPOHOE,
NPOMOHO8, BANEHMHOCMU, C8A3ell I COeOUHEHUL].

CymectByer 6ojiee 100 pa3HBIX COPTOB amomos, U3 MHOXECTBA
KOMOMHAIIU! KOTOPBIX COCTOSIT MOJIEKYJIbl BCEX BEIIECTB M KOTO-
pBIe B COOTBETCTBUM C WX CTPYKTYPOil MOXHO PaCIOJIOXUTh B BUIE
TabauLbl. DTa Tabauua u ectb [lepuoduueckas cucmema 31eMeHmMO8.
B ieATpe KaxXmoro atoMa HAaXOOWTCS SIAPO, COCTOSIIEE W3 HPomo-
HO8 U HelimpoHos. TIpOTOHBI 3apsiKeHbl IMOJOXUTENbHO, a HEeUTpo-
HBl HEUTPaNbHBI, TaK YTO B IIEJIOM SIAPO MMEET TOJIOXMTEIbHBIN
3apsia. Bokpyr snpa mo opoutam™® IBUXYTCS 94€KMPOHbL;, UX CTOJIBKO
Ke, CKOJIbKO M TPOTOHOB, HO OHM MMEIOT MPOTHUBOIOJOXHBIK (OT-
puLaTeabHbIi) 3apsia. Bel MmoxeTre npeacTaBUTh cebe aToOM KakK HEKoe
nonooue CoTHeYHOU CUCTeMBI, B KOTOPOH S1Apo urpaeT pojb ConHIa,
a 2JIEKTPOHBI IBVKYTCS BOKPYT HETO, KaK TTAHETHI.

OxHako opOuTanu OTIMYAIOTCA APYr OT apyra. Ha BHyTpeHHei
opOmMTaIM MOXET HAXOAWUTHCSI OMMH, MaKCUMYM — IBa B3JIEKTPOHA,
Ha clenywolleilr — 10 BocbMU 3JeKTpoHOB. [locnenytoiiue opbuta-
JIM YCTPOEHbl HAMHOTO CJIOXXHEE, HO, K CYacTblo, aTOMbI, BXOJsI-
II1e B COCTaB ITOYTH BCeX He(MTEXMMHUYECKUX IPOAYKTOB, UMEIOT
He OoJiee ABYX OpOUTAaJICH.

IIpaBuna pacnojioXeHUsI 3JEKTPOHOB Ha OpPOUTAISIX UMEIOT
OoJbIlIOe 3HAYEHME, TaK KaK YMCIO 2JIEKTPOHOB Ha BHEIIHEH op-
OuTanu orpenessieT HEKOTOpble OCHOBHbIE XMMMWUYECKHWE CBOMCTBA
ayieMeHTa. YToObl 1OCTUYb HaMOObllIel CTAOUIBHOCTU, ATOMbI CTpe-
MSTCSI MaKCHMMAaJbHO 3aIlOJIHATh CBOIO BHEIIHIOIO opouTtanb. OHM
MOTYT MpuoOpeTaTb U TEPSATh BJEKTPOHBI, a TakKxKe MMETb OOIIMM C
JIPYTUM aTOMOM TIOJHBI HaOOp M3 IBYX MM BOCBMHU BJIEKTPOHOB.

Bo3bMeM, kK npumepy, atoMm yriepona. B ero sape comepXurcs
LIECTh HEUTPOHOB U 1IECTh MPOTOHOB, @ HA €r0 OPOUTANISIX HAXOIUT-
Cs1 LLIECTb 3JEKTPOHOB — JiBa Ha MEPBO OpOUTAIU U, COOTBETCTBEH -
HO, YeTbIpe Ha BTOPOU. DTU YeThIpe 3JIEKTpOHA Ha BHELIHEH opOu-
TaJu MPUHSTO Ha3bIBATh 8aleHMHbIMU. Barenmnocms yriepoja paB-
Ha YyeTbIpeM, TaK KakK HeoOXOJAMMO ellle YeTbIpe 3JeKTPOHa, YTOObI
€T0 BHEIHss opOUTalb OKa3ajlach MaKCUMaJIbHO 3anojiHeHHo#. TTo-
3TOMY YIJIEPOIY HYKHBI JOTIOJTHUTEIBHBIE aTOMBI, C KOTOPHIMH OH
MOT OBl MMETb OOIIME 3JIEKTPOHBI.

*  OHM Ha3bIBAIOTCS opoumanamu. — I[lpumeu. pedaxmopa.
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Pucynok 1.1. PaznuuHblie ciocoObl M300paXkeHUs MeTaHa

Jpyroit mpuMep — aTOM BOAOpoJa. Y HEro B sSIApe COHEPXKUTCS
TOJIBKO OJWH IMPOTOH, a TakXe€ €CThb OAMH 2JEKTPOH Ha IMEepBOU
opbuTtanu (oHa Xe enMHCTBeHHas). s cTabunu3zauuy eMy HyKeH
eure oauH 2JekTpoH. Ha pucyHke 1.1 mokasaHo, Kak yriepoa U
BOJIOPOJ MOTYT TOCTUYb B3aUMHOM BBITOJbl, COEIUHSSICh B HOBOE
BELIECTBO — METaH.

Kaxnaplii U3 4eTblpex aTOMOB BOAOpOJA IIPEeAOCTaBJISIET CBOM
€IMHCTBEHHBII 3JIEKTPOH aTOMY YyrJepoAa, U TaKuM oOpa3oM yIoOB-
JIETBOPSIETCS MOTPEOHOCTh yriiepojaa AOMOJHUTh CBOIO BHEIIHIOIO
opOuTalib 10 BOCbMM 3JIEKTPOHOB. A aTOM yrjepoja, B CBOIO Oue-
pelib, MPEeNoCTaBISIET CBOU YETHIPE JIEKTPOHA YETBIPEM aTOMaM BO-
Iopojia, U TAKUM 00pa3oM MX BHEIIHUE OpOMTANIU NOMOJHSIOTCS
10 IBYX 3JI€KTPOHOB. Pe3yJlbTaTOM BTOTr0 «TPYMIIOBOrO OOIIEHUS»
OyneT cTabUJIbHOE coeduHeHue C YPaBHOBELIEHHBIMU 3apsiiaMu IMpo-
TOHOB U BJIEKTPOHOB.

AToOMBI yrjiepola M BOAOpPOIA MOTYT COEAMHSATHBCA C APYTUMU
aToMaMmu yrjiepoaa U Boaoponaa. Korma oguH aToM Bogopoaa «IoJ-
LeIUISIET» APYrOM TAaKOW Xe aTtoM, OHU 0o0pa3yroT mojekyny H,, B
KOTOpPOIf MOTPeOHOCTh 000MX aTOMOB B 3JIEKTPOHAX yIOBJIETBOPE-
Ha. OmHako, Korma o0beAUHSIOTCS ABa aToOMa yrieponaa, KaxXaoMy
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U3 HUX BC€ paBHO TpeOyeTcs ellle
Mo Tpu dJjieKTpoHa. OHU MOTYT MO-
JIYYUTb BTU 2JIEKTPOHBI Y aTOMOB
BOJOpPOJA, U, €CJIU 3TO MPOUCXO-
IUT, o0OpasyeTcsi MoJjieKyja 3TaHa
(puc. 1.2).

CrpemieHue yriaepoaa oObeIUHSTLCS C YEThIPbMS IPYTMMU aTo-
MaMHU B KaKOW-TO Mepe OObSICHSIET CyLIeCTBOBaHUE CTOJIb OOJbIIO-
ro YKcja CoeAnHeHUH yriepona. 1eficTBUTEIbHO, UMEETCS MHOXKE-
CTBO BapMaHTOB CBSI3bIBAHUS IPYTMX aTOMOB C aTOMaMU YIJiepoja.

Btopas xapakTtepHass o0COOEHHOCTb COeAMHEHUN yriieponaa, Mmo-
Moramwlasi 00bICHUTb UX pa3HooOpasue, — uzomepus. CoefuHEeHUs
C OAMHAKOBBIM YHCJIOM aTOMOB KaXJI0ro cOpTa MOTYT UMETh CO-
BEPLIEHHO pas3jiMuHble cBolicTBa. Hanmpumep, ¢popmysa rioKoO3bl
(1. e. ee cocraB) — C¢gH|,04. Kpome Hee u3BecTHO ere 16 coennHe-
HMU C TaKUM Xe€ TOYHO YHCJIOM aTOMOB YyTJiepoja, Bogopoja U
kucjopona. Tem He MeHee ObLIO Obl HeXelaTeIbHO, YTOObI MEICECT-
pa BBeJIa BaM BHYTPMBEHHO BMECTO TJIIOKO3BI (PPYKTO3y MJIM TajlaK-
TO3Yy, XOTSI OHM MMEIOT TaKylo Xe ¢opmyiy. [ero B ToM, 4TO aTo-
Mbl MOTYT COEIMHSITLCS pa3iuuyHbIMU criocobamMu, oOpasysi pa3Hble
IIPOCTPaHCTBEHHBIe KOH(UTYypaumn. B manbHelmeM BBl yBUINTE,
YTO TaKWe BellecTBa BeayT cebsi Mo-pa3sHOMY U UX (HU3HYECKUE U
XMMUUYECKHUE CBOMCTBA HEOAMHAKOBBI. CoeAMHEeHUSs], UMEIOLIE OJIM -
HAKOBBIM COCTaB, HO B TO X¢ BpeMs pa3Indalolnuecs IO CBOUM
CBOWCTBaM, TIPUHSTO HA3bIBATh U30MEPAMU.

Takum o0Opa3om, eciu K SIBJEHUIO U30MepUU MPUOABUTb CKIOH-
HOCTb yrJiepojla oOpa3oBbIBaThb COENMHEHUS (BaJ€HTHOCTb 4) U
y4ecTb CO3JaHHOE TPUPOAON M300MIMe yriaepoja B HallleM MUpe,
MOXHO TOHSTb, MOYEMY COEAMHEHUS Yyriepoja IpeobiagaloT B
OKpyXalollleM Hac MUpE WM B YeM BaXXHOCTh OPTAaHWYECKOW XUMUM
B LIEJIOM.

Eile onHa oTiMuuTeIbHAsI yepTa yrjiaepoja, KoTopasi TOXe OYeHb
BaXXHa M JOJDKHA OBITH PacCCMOTpPEHa, M0 TOTO KaK MBI OCTaBUM TEMY
BAJIEHTHOCTHU, — 3TO €ro CMOoCOOHOCTh 0OPa30BbIBATh KPATHBIE CBS3MU.
Bbl yxe y3HalM, 4yTO aToM yrjepoaa MOXKET COeIUHSTbCS C APYruM
TaKHAM X€ aTOMOM U C TpeMsl arToMaMmu apyroro Buaa. Ho B geficTBu-
TEeJILHOCTU, YTOOBI 3alOJHUTb CBOIO BaJ€EHTHOCTb, PaBHYIO YETbI-
peM, aToMbl Yrjepojaa MOTYT COEAUMHUTHCS APYT C APYroM C TMOMO-
1LIbIO JBOMHBIX WU TPOUMHBIX cBsi3el. K mpumepy, Ha pucyHke 1.3 no-
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Pucynok 1.2. Otan
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