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B Mpo kuury

Halle noBcAKAEHHE XUTTA — CYLiNbHa XiMif. Y BaHHIN, Ha KyXHi, B aBTiBL,i, anTeuLi
" HaBiTb Ha Npupogi. 3a HaANNPOCTIWMMN peYyaMmn — Bif, NPAHOLLIB A0 aHTUCENTUKA
— CTOITb CKNagHa popmMyna i woHaNMeHLe KinbKa XiMiYHMX CNOMYK 3i CTPaLUHUMWU
Ha3BaMW, IKi B3aEMOLIOTb MiXK COB0K0 Yy TOWM YM iHWKMIA cnocib (He3po3yminuin gna
Hac 3a3Buyan).

Y KHUXUi XiMiK-ToKcukonor Bonogumup CapkiCsiH NOAACHIOE, K Ha XiMIYHOMY PiBHi
bYHKUIOHYIOTb peyi Ta fiBULA, 3 AKUMU MU CTUKAEMOCS LWOAHSA, — NPUroTyBaHHA
XKi, NpubupaHHA Ta NpaHHA, KyniBns nikis, oXxeneab Ha goporax. TyT He nuwle
dbopmMynu Ta cxemu, a 1 LinkomMm 6yaeHHi Ta npakTUyHi npuknaaun. Konu notpiéHo
NOCOMINTU CMaXXeHY KapTOn/o Ta YOMY roMeonaT He 3MOXe HIKOro oTpyitu (AK i
BUNiKyBaTKN)? 3a AKMM NPUHLLMNOM MpaLooTb MapuxyaHa, necTUumuam i lWamnyHb?
3BiAKW B3SINCA MU0, aHTUCENTUK Ta UM iICHYIOTb YYAOAINHI KpeMun «Bce B
ogHomy»? po Bce ue po3nosigae Bonognmup CapkicaH, NOACHIOYN NPUHLUA Al
NPOCTUX CMONYK i PEYOBUH, AiNAYNCH NPU LLbOMY KyniHapHUMK Nnandpxakamu Ta
icTopisamu Big, MNninifa, Oioma Ta Aratu KpicTi.
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Cc20

Capricsana Borogumup

C20 Xiwmisa noscakjeHAA. Big IaMIyHIo i paTbHOTO HOPONIKY

Ao cMaxkeHoI kapToai / Bomogumup Capkicas. — K. : Bixomna,
2021.— 176 c.— (Cepis «Haykmoris).

ISBN 978-617-7960-17-0 (11.B.)
ISBN 978-617-7960-44-6 (e.B.)

Harne noBcAKIeHHe MATTA— CYIiNEHA XiMia. ¥ BaHHIN, Ha KyX-
Hi, B aBTiBIi, anTeuri i HaBiTH Ha npupopi. 3a HainpocTimEMHU pe-
YAMH — Bijl IPAHOIIIB /10 AHTACENITHEA — CTOITH CRJIATHA (hopMyaa
1 monaiiMeHIne kinbka XIMiYHMX COONYK 31 CTPAIIHUMHU HA3BAMH,
fAKl B3aeMoOJifoTs Misk cofoio y Toll uu inmmuil croci6 (He3aposymi-
JTHH A1A Hac 3a3BAYAi).

¥ kKNI XiMik-TokcHEOXOT Bonogumup CapkicsiH NoscHIOE, AK
Ha XiMiuHOMY piBHI QYHKNIOHYIOTH pedi Ta ABAIIA, 3 AKAMH MH CTH-
KaeMocs MOoJHA, — IPArOTYBAHHA [3ki, NpHGAPAHHA Ta OPAHHS, KY-
nisnsa nikie, oxenels Ha goporax. TYT He JHIIe GOPMYIH TA CXeMH,
a i mizkoM OygeHH] Ta OpakTHUIH] TpHKIagH. Koxn moTpiGHO moco-
JIATH CMakeHY KapTOILIIO Ta J0MY ToMeOoIIaT He 3MOXe HiKoTo OTpYi-
TH (AK 1 BHIiKYBaTH)? 3a AKHM OPHHEIHIOM OPAIOIOTE MADHXYAaHA,
OeCTHIUAH | ImaMoyHs? 3BIIKH B3ANHCA MINO, AHTHCENTHE Ta TH
iCHYIOTE 9V00iiHL KpeMH «Bce B ofHOMY» ? [P0 Bee Iie po3MmoBigae
Boxogumup CapkicAH, DOACHIOOUN OPHANKN il TPOCTHX CHIOIVE
1 pedoBHEH, JinTAYACE OPH MEOMY KYJIiHADHAMH JTalipxaraMu Ta ic-
TopiAmMH Big ITninia, Moma ta Arata Kpieri.

YK 54-028.31(0.062)

Vei npasa sacmepexcero. Bydb-AKy Y acmuty ub020 6UOGHHS
8 6y dv-akiil popmi ma 6yde-aKum cnocobom Oea RUCEM O80T 3200uU
sudasHuymee i npasosacHuKie sidmeoprsamu 3a60poHeR0.
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Bigryku

Ximist — 11e cTuxis. IHozi BoHa Oypx/MBa, SIK TaciHHS OLITY COO0, iHO[I
HeKBallJiuBa, sK TpOLleCM TUTPyBaHHs, iHOAI  HeOe3reuHa, SK
KOHL[EHTPOBaHa KUCJIOTA, ajie 3aBKy rnpekpacHa. CrIpUuMHATTS XiMii myske
3a/eXUTh BiJ, yuuTens. Ha MeHe Herno30yBHYy Tyry HaBitOBaB KypC
HeOpraHiky, 1 g TMiJ 4YaC HbOr0 3aMMaBCd MOHITOPUHTOBUMU
JOC/IiKeHHSIMU TOpOOLiB y HaWOMMKUOMYy BiKHI, ane KOoau Todanach
opraHiyHa Ximis — s BIMaB /[0 Hir 4YoTHpuBaAeHTHOro KapboHy Ta
OTIMHUBCS B MOJIOHI 6EH30/IbHOTO KisbLIsl.

3HalouM MpO TakKi BUOpPUKU 1ii€el HayKu, s 3 OCTPaxoM IIOUaB UWTATH
KHWKKY Bosoguvupa CapkicsiHa, ane 3 TIepIIMX CTOPiHOK ITOOOOBaHHS
JTyCHYJH, Haue MpobipKa B pe3y/bTaTi HelpaBU/IbHOTO HarpiBaHHSI.

HaBiTb /ierke 3aHypeHHs B «XiMit0 MOBCSKAEHHS» BUKJ/IUKAE TIOTYKHY
XiMit0 MK aBTOpOM 1 uuTauem. CTW/Ib JIeTKUM, SIK IHEPTHUM ras, aje
PO3MOBiZib CTPYKTYpOBaHa, Haue KpUCTajiuHa Irparka aaMasy. YuraroTbCs
[iy)Ke JIerKO HaBiThb peueHHs, Y fAKUX € XIMIUHI 3aK/ATTA Ha KLITaIT
«KOBAJIEHTHU», «MOJIb» Ta «MIiLIeTn».

Kuwxka Bosogumupa CapkicsHa CTOCY€TbCH XIMIUYHUX TIpOLIeCiB, 3
SKMMU MU TOCTiHO CTUKAEMOCH Yy MO0y Ti — BiJ| CTIOXKMBaHHS DXKi 10 MUTTS
pyK. Lle HiOM iHCTPyKIlisi 0 AMBOBIMKHUX JlabopaTopiii KyxHi, BAaHHU, Cafly
Ta BY/MLi, Y SKAX MM IOCTIMHO CTaBMMO BHILYKaHI, KOPUCHI, a iHOAL
1IaJIeHi Y4 [IKIJ/IWBI JOCTIU, ajle YaCTO HaBiTh He 3alyMYIOUKCh TIPO Lie.

o k, AsKy0, aBTOpe, Terep s 3aMiCTb TOTO, 11100 HOPMa/JbHO MOMUTU
r'OJIOBY, leTa/JlbHO BMBUYAK) CKJ/1aJ, CBOr'O IIAaMITYHIO.

Y kHWKIi 6e3iy BUIIYKAaHUX Ta TMPOCTUX [0 CIPUUHATTS aHasOriH,
nepervieTeHb 3 L[iKaBUMU iCTOPUYHMMHU (aKTaMHu Ta Xy[OKHIMU TBOPaMH.
Mosi ymobseHa nurara 3 2Kyns BepHa Texx moTpamuia [0 TEKCTY, TOMY,
3BiCHO, 51 He MOXY CITpUMMaTH TBip 6e3 3aaHTa’KOBAaHOT'O 3aXOTJIEHHS.

Y «XiMil MOBCSK[EHHs» PYMHYEThCSI HU3Ka MOIIMPeHUX Mi(iB, a psj
3arafilok aBTOP [03BOJII€ BUPIIMTH pa3oM 3 coboro y dopmi 3azau i 1ie
TIPOCTO NepeHaCUueHUM 3axBar.



CopurHSTTA XiMil y>Ke 3a7eXdTh Bij BuuTens, a Bonogumup CapkicsiH
— UyJOBUMU BUMTeNb. | TiC/IA 3aBeplIeHHS WOro YPOKY XO4YeTbCs He
TIepepBy, a Lie LIiCTh TAKUX Ta Lie ¥ IPyny NPOAOBXEeHOro [IHS.

Onexkciii KoBaneHKo, 60TaHiK, aBTOP KHWKKHU «@PYyKTH NPOTH OBOYIB.
YoMy KaByH — He fIrofa, a ToMaT — e (pyKT»

Y KOXHOTO B JKUTTI, HarleBHe, TPAIUISIFOTbCS MOMEHTU HePO3yMiHHS.
Yacto Mu He pO3yMieMO, SIK Y4 YoMy BifOyBaeTbcs Te abo iHille sBHUIIIE.
3[a€eTbCsl, MIKIIbHUN Kypc 0a30BHUX NPUPOJHWYMX AMCIMIVIIH T103afy, a
3HAHb 3i «CTPALIHUX» TIPeIMETIB 3a/UIIUI0CS He Te 11100u bararo.

Ckiibku y BcecBiTi aromiB i 1110 BOHO B3araji Take, TOM aTOM, UOMY
MOJK/IUBE J>KUATTS Ha 3eM/i, a BOJa € TIPOBIIHUKOM LIbOTO >KUTTS?
E/leKTpOHeraTUBHICTb — 1]e K I He PO HeraTuBHICTb, i He PO eJIEKTPUKY?
A mpo mo Tofi? COMUTA UM He COJIMTU KapTOIUIIO, IO [OTOMOXe iu
MEePeTBOPUTHUCS Ha TIMIIIHE IIIope, a IIM0 HajacTb ik OGmaropozHoi
pPO3CUIMYacCTOCTI? A coay, cogy racutd Bapto? A uomy? KokHa /rO[vHa,
HaBiTb HETIPUYETHA /10 KyXOBapCTBa, JOMAIIIHbOT0 rOCMOAapCTBa, MOCTIMHO
HALLITOBXYETHCSA Ha OTI HE3pO3yMisi XiMiuHI MUTaHHA, [0 SKWUX TakK i He
[IWILLLTA PYKH B TaKOT CaMO HEe3PO3yMisiol BUMTENBKU XiMil.

[ 9KI10 JiTaM 11je SKOCh HaMararThCs L0Ch MOSCHUTU, TO XTO TMOSCHUTD
JIOPOC/IMM, SIK BJ/IAIITOBAaHUM L€l CKJIaJHWM CBIT, Malke Ha LMK TYIJ
HaroBHeHUM pi3HuMM atoMamu? OTiKe, BiJ 6a30BHX XiMiUHHUX MOHSTh —
aToMiB, MOJIEKY/, PO3UMHIB, XiMiUHMX peakijiii uepe3 MoOyTOBy XiMmito,
OCHOBU JIOMaIlIHbOI (hapMxiMii, XiMil HAaBKOJIMIIIHLOTO Cepe/loBMIIa KPOK 3a
KPDOKOM /10 HOBiTHiX 1ipobsem Bosoguvup CapKicsiH TPOIIOHYE
TOBEpHYTHUCS A0 OfHi€el 3 HaldyHJaMeHTa/ bHIIIMX, HalliKaBillluX,
HaWKO/IbOPOBIIIMX HayK Y Cy4aCHOMY CBITi.

Hi, 1je He «uikaBa XiMmisi Aji1 JONUTIMBUX», TYT HEMa€ KapKOJIOMHMUX
TIOBOPOTIB CHOKeTy I CapKaCTUYHUX CIIPOCTYBaHb Pi3HOMAHITHUX XiMIUHUX
Mi(iB. I SIKI1]0 KOMYCh 3aX0UeThCsl MTOYUTATU 3aXOTJIMBUX XiMIUHMX BUTa/I0K
1 LIKaBUHOK, TO Lie TOYHO He TIPO L0 KHWXKKY. TyT € BAyM/IMBe MOsICHeHHS
— KODOTKO TpO BCe Ha CBiTi: i BUOIip MK MWIBHUMU TropixamMu Ta
CHHTETUUYHHUM MUIOUMM 3ac000M, XiMil0 cMaKy Ta XiMito eMoriiii, abo 1ije —
Binki KostiH3, omiatv i HapKOTHMYHA 3a/1e)KHICTh, CyYaCHUM CTaH peyeu i
TaK JaJi, I Tak AaJii, i TakK gati.



[ ge Te, IO MOBepHe CBITOIVIAAY Cy4daCHOI JIFOAWHU LUIICHICTh |
OpPraHiyHICTb, MPUMYCHUTH 3HOBY IIWPOKO PO3IUIFOLIUTUA OYi, 3 [OLUBOM
criocTepiraroud 3a HHM, 00 X «IOTY)XHiCcTb maboparopii Ilpupoau
TepeBUIy€ BCI MOX/IMBOCTI LMBI/II3aLil, I 4aCTO-TyCTO XiMiuHa Hayka
Jille HaMaraeTbCsl TIOBTOPUTU 3a HEI0 CHMHTe3, 3Ba)Kalouu Ha 0OMeXeHiCThb
B/IACHUX CHJI i OpaK yacy».

A g mo? { pafKy ydTaTy.

IITupo
FOnsa Cmanb, NMCbMEHHUIIS, aBTOPKA « 2 KUTTENUCY pedoBUH»,
nomnyJ/isipu3aropka ximii






Bin aBTOpa



Yomy s1 o6paB XaHp HayKnon?

TanaHoBUTHI XimiK, O/JMCKyuuii TIOMy/sSpU3aTOp HAyKU U OUH 3
HaWKpallMX MUCbMeHHUKIB-(paHTacTiB XX cTomiTTs Al3eKk A3iMOB MUCaB:
«IIpuragavre, 1m0 iCcTOpii BiJOMiI YacW, KOJM apUCTOKpaTid >XWiaa B
HepoOCTBi, CIO)KKBaKOUH TIJIOM TIpalli )KUBUX MalllMH 3 TIJIOTi Ta KPOBi —
cebto pabiB i censH. Byayuu KyabTypHO pO3BUHEHHWMH, apUCTOKPATH
3aliMaJ/ICs MUCTELTBaMH, JIiTepaTyporo U (inocodiero. 3BiCHO, Taki MOTiXu
He BapTO pO3IVIAAaTU SK KOPUCHY IIpaljfo, OJHAK BOHM Ii[KUB/IFOBA/IU
pPO3yM, UaCTO CTaBa/Id TeMOIO IliKaBUX 0eciji i 3Becesisyid KUTTA THX, XTO
Mir cobi [J03BOMMTH Tak TasiTH yac». A3iMOB CITOZiBaBCs, 1110 BPSITOBaHi
MalllUHaMM BiJ, BaXKOI Ta HyAHOI Iipalji JIFOAU CTaHyTb HOBOIO
APUCTOKPATIEO | MPUCBATATHL CBi BUBLIBHEHUM YaC y[0CKOHA/IEHHIO 3HaHb
y THX ranays3six, ski OyayTb BaXKJIMBUMM [1/1s1 IPOLBiTaHHS CBITY.

Hayka € 0gHakoBO 3pO3yMiJIO0 [Jid BCiX HapoOAiB MOBOH, 10
YMOXK/TUB/TIOE He 3BefleHHs 6e3rmy3m0i BaBHUIOHCHKOT BeXKi, a, HATOMICTh,
o0’eflHaHHA 3yCWIb HABKOJO HarajJbHMX TyMaHiTapHUX TipobsieM:
TIPO/IOBOJILUOT, MeIMUHOI, Oe3rekoBoi. Ha 3aBazii 1jboMy 00’ €/THaHHIO CTOITh
pPO3pUB MiXK HaOyTOIO HaMH y IIIKOJIi ¥ BUIIIAaX OCBITOH i TOBCSIKAEHHOIO
pyTrvHOO. CaMe BiH € HAIIOK axi/IJIeCOBOKO IT’SITOX0, B SIKY LJIATH XUTPI
CyyaCHl TpOSIHL|l, MAaHIIY/IIOOUMA CBIJOMICTIO. 3aKpUTU L0 MEHTaJIbHYy
BaBKY, MMPOTATHYTU HEPO3PHBHUM 3B 30K MiK HIOUTO aOCTPaKTHUMMU i BxKe
IIPUTIOPOLLIEHUMHU TTUJIOM 3HAHHSIMMU 1 FapsAyKOBO MMYy/IbCYHOUUM CbOTOZeHHAM
s BB)KAO TJHUM «TasiHHAM 4acy».






Pozain 1



Mpo NOXKY aToMiB y Gouli Boau

Ilernuuku BcecBity ATOMUW, MOSIEKYNN, €NEMEHTU

MoJtekynsapuuii nement [1pupoga XiMiyHOro 3B’s3Ky

YpaBaHi # ictuaHi PO34MHMK, X BUAW | KOHUEHTpau,i

YuiBepcurer Oc/i0 i MaiioHe3 3a/1€XHICTb CMaky Bif, CTYNeHsA PO34NHEHHS
Iisroma mopoxkHeua, abo Kinbka c1iB mpo romeonarit paHWyHi po36asieHHs
BuiiT cyxum 3 Boau HaBilo YNCTUTM KPEMOM B3YTTS i SIK Npauoe aBTOMOOINTbHUI
«aHTugoL»?

ITpouecu, 1o BigOyBaTHCA B po3unHax YOMYy MOKpe CK/0 pisatu nerwe?
Costnt um He comuTu? FK KyXOHHA Cifib BM/IMBAE HA NPOLLEC BapiHHA KapToni
OpuH 3 W’ ATAeCATH ABOX crocodiB CekpeTn BapiHHA A€Lb Yy po3pisi Ximii 6inkiB
BabycuHi perentu Ciflb MOPCbKa, BUKOMHA, KOIbOPOBa

LleanuHku Bcecsimy

YnyljeHa Ha Mifiyiory CK/sTHKa po30MBaeThCsl Ha CKajiku. SIKIo 3ibpatu ix
JOKYTIY 1 flo0psiue roraMce/iuTH MOJIOTKOM, BOHU TIePeTBOPSIThCS Ha /ApiOHi
[APY3KY, gKi Jaji JIerko po3TepTd Ha IOpoX y MakorodHi. Tak MokHa
noApibHuTH OyAb-Ky peYOBUHY, BAAIOUMCh /10 Pi3HUX MeTo/iB. AJjie KOXKHa
peuoBMHA Ma€ TPaHWYHUM CTyMiHb TO/ApPiOHEHHs, 3a $KOr0 BOHA IIle
30epirae CBOI BJACTUBOCTI, — [0 MoJieKy/l. Po3mienutu MoJseKyny
MeXaHIYHUM IUIIXOM HEMOXX/MBO. Bynb-sika 3MiHa ck/azy, a iHozi ¥ hopMu
MOJIeKY/IM TIPU3BOAUTL [0 IepeTBOPeHHs pedyoBMHU Ha iHIY. Came Ha
1[bOMY DiBHi BiZj0yBatOTbCs TIPOLI€CH, SIKi MU Ha3UBaeMo ximiyHumu. ITig yac
XIMIYHUX T[epeTBOpeHb 3MIHIOETbCA KUIBKICTH 1 TIIpUpoAa CK/IaJ0BUX
MOJIeKY/IM — aToMiB. Ines icHyBaHHs MIHIMa/IbHUX 4aCTOK Marepii, 3 fIKOI
CK/Ia/la€ThCsl Oyab-sIKUM TIpeIMeT YCeCBITYy, HaJe)XWUTb AaBHbOTPELbKUM
dinocodam Jlepkinmy' i Temokpity’. Came BOHU BBeIM B OO0Iir TepMiH
«aToM» Ha MO3HAaYeHH$I HeTlOA/IbHOI YAaCTHUHKHY, 1[0 PYyXa€TbCsl Y BCECBITHIN
nopoxxHuHi. Llen pyx, mwvcaB [IeMOKpIT, JHOAY BiJUyBalOTb y BUIVISAI
KOJIbOPY, 3BYKY i cMakKy. [1nuH yacy BigOyBa€TbCs /viile 3aBASKU I[bOMY
HEeCKIHUeHHOMY pyXy aromiB 4yepe3 ByTTs, fike iCHyBasio U iCcHyBaTthMme
3aBkau. [llonpaBaa, [JeMOKpIT i MOro MOC/iJOBHUKM BBa)Ka/M KOXXHUM
aTOM YHIKa/IbHUM, 1 came LM IOSICHIOBA/IA PO3MaITTs CBITY.



3 IeMOKpITOBHX YaciB JFOICTBY 3HA/J0OM/IOCS MOHAJ, TUCSAYY POKIB, 11100
chopMyBaTy ysIBJIEeHHSI MPO XiMiUYHUW efleMeHT $IK HerNoJilbHYy Iif Yac
XiMiYHMX TIepeTBOPeHb OJUHULI0 PEUYOBUHM, | UOTUPHAZLSATh CTOJITh, 11100
eKCIIepUMeHTa/IbHO JIOBeCTH iCHYBaHHSI aTOMiIB Ta 3’siCyBaTH ixHIO Oy/10BY.

Mornekyia MoOXKe CKafaThcs 3 Oyb-fKOrO YHMC/Ia aTOMiB: MOJIEKY/Id
MpoCcTuX OiKiB MIiCTATH IX [IeCITKUA THUCSY; KiTbKiCTh aTOMiB y MOJeKy/Iax
MeTa/liB y KOMIIAKTHOMY CTaHi CAra€ MiJIbWOHIB; MOJIEKyJia TeJslil0 Ma€
OJIUH-€JUHUM.

PeuoBuHY, yTBOpeHi 3 aTOMIB OJHOI0O BH/Y, Ha3UBatOTh NpoCMuMU — Lie
TaK 3BaHI XiMiUHI e/leMeHTH, SKMX Ha TernepimHii yac Bigomo 109.
PeuoBuHU, [0 CKIaZly MOJEKYa SIKMX BXOJSATb aTOMU [ABOX UM Oisbliie
e/IeMEHTIB, Ha3WBalOThb CKJAAOHUMU, & iXHI MOJIEKYIM — [BO-, TpU- W
baraToaTOMHUMM.

SkO6M MHCTeLTBO XiMiKiB-CHHTeTHKIB Oy/lI0 TakKuM [JOCKOHA/IHM, II0
[103BOJIs17I0 O MOEAHYBATH y ABOATOMHY MOJIeKyy Oyab-sKi aTOMU, TO JIKIIIe
i3 85 mpucyTHix Ha 3emsii cTabibHUX eieMeHTiB Mo)kHa Oyno 6 cknactu
npubmu3Ho 600 ceKCTWIbWOHIB pi3HMX peuoBHH. Ki/lbKicTh peuoBuH i3
TPUATOMHOIO CTPYKTYPOIO B TAKOMY BHUIIAJKy AOpiBHIOBa/a 6 HeIMOBIipHUM
50 yHAeLW/IbHMOHAM, a YMCEIbHICTh CKDOMHUX [IBaJLUATUAaTOMHUX XIMIYHUX
KaJaBpiB TepeBepilnaa 0 3arajbHY KiJIbKiCTh e/IeKTpOHIB y BcecBiTi i
3asuiuIa 6 janeko mo3asy 3HaMeHUTUM TyTo/.

Bimomo enemeHTiB 1,09 - 102
HeopraHiyHmx peyoBuH ~5.10°
OpraHiYHMX pevyoBuUH ~1,7-107

ATOMIB B 0gHOMY NiTpi BOAN 1025

EnektpoHiB y BcecsiTi 1087

Myron (uncno) 10100



Monekyna Bogu

Monekyna eTiI0BOro CrivpTy

Monekryna ackopGiHosol kucaoTy (BiTamiH C)



ef1eMeHTIB

HeopraHiYHIX
DEYOBIIH OpraHivHx
/ DpeYqoBIH

/ ) aromis
©/1eKTPOHIB B 1ABOAM

y BcecsiTi
ryron

Ha rope ekcriepymeHTaTopam i Ha pafiCThb LIKOISIPaM, NMPUpOJa CYTTEBO
oOMeyKye TIPUHIUITY TIO€AHAHHS aTOMiB Mi’K c000r0. Y TiM Ha ChOTO/[Hi Ha
3emM/li HapaxOBY€TbCSl TIOHAA 27 MiJbHOHIB YHIKa/JbHUX PEYOBHH, CKJIa[
SKMX BCTAaHOBJEHO JAocTeMeHHO. OpHak [IeMOKDIT He Tak Yyxke H
TIOMUJTUBCS, 60 CyuacHa HayKOBa JiyMKa ZI03BOJISIE 3HAUTH TOHKi CTPYKTYPHi
BiZIMIHHOCTI Mi)K /IBOMa aTOMaMU OJJHOT'O ¥ TOTO CaMOro ejleMeHTa.

OcHOBHa Bara aroma 30Cepe/)keHa B HWOro siapi, cpopmMoBaHOMY 3
TO3UTHUBHO 3apsi/KeHUX MPOTOHIB I He3apsiyKeHUX HEWTPOHIB, KOXKHUM 3
sxkux ripubmsHo B 10 000 pa3iB Ba>kuMii 3a e/IeKTPOH.

[To3uTuBHUM 3apsif fijpa aromMa KOMIIEHCY€TbCS HeraTWUBHUM 3apsiloM
eJIeKTPOHIB, a 3arajoM aToM He 3apsijiKeHul, abo eneKTpoHeWTpabHUM.
[Tig yac xiMiuHHUX uM (Di3UUHUX TIPOLIECiB aTOM MOXKe BTPATHUTH OAWH abo
KiJlbKa eJIeKTPOHIB, TOZi BiH MEPEeTBOPIOETHCS Ha MO3UTHMBHO 3apsiKeHUU
ion”. HatomicTh mpuemHytoun 10 cebe 3aiiBi eJIeKTPOHU, BiH iOHi3y€ThCS
HeraTuBHO.

MonekynapHuli yemeHm



Iloeguyrounch y MOJIeKyly, aroOMM BiJJarTb CycCiam Yy 3arajbHe
KOPUCTYBaHHS OJMH ab0 KilbKa B/laCHUX eJIeKTPOHIB, $IKi Ha3WBalOTh
8A/1IeHMHUMU. Y TBOPEHUU TaKMM UYMHOM 3B’S30K Ha3MBalOTb KOBA/1EHMHUM;
1[e HaUTIOIIUPEeHIIINN y TIPUPOAi TUIT — OiMBIIICThL CITIOMYK YTBOPEHO camMe
3aBIsIKK 1ioMy. BueHi JjaBHO [iMIIIIM BUCHOBKY, 1110 JKOJHUX OPOIT, SKUMH
PyXarThCsl e/IeKTPOHU HABKOJIO aTOMHOTO sifipa, He icHye. EjieKTpoH HiOu
po3Ma3aHui 10 BChOMY 006’eMy aTroma i mepebyBa€ B [I€KiIbKOX MiCIIsIX
OJIHOYaCHO.

Haurmpocrimie 1je sBUILe MNOSCHUTH aHajioriero. AKIo B CyTiHKax
MOJVWBUTUCS HA BYJIWUYHUW TpadikK, MOXHa TIOMITUTH, L]0 3a MeBHOI
IIBUAKOCTI PyXy CBIT/IO aBTiBKH, 1110 MPODK/KA€E MOB3, HeuiTke. BoHO Hibu
TSTHEeTbCS SICKpaBUM 11/1eiichoM 3a aBTomMoOisieM. BpaxkeHHsI TijCUTIOETHCS,
SKILI0O He TIOBepTaTh TOJIOBM B HampsMKy pyxy aBTo. Lle BigOyBaerbcs
BHACJTiJIOK TOT0, 1[0 (JOPMYBaHHS HEPBOBOIO iMITy/IbCYy B periernropax* oka i
MOT0 TepefiaBaHHs /10 30POBOI0 L|eHTpa MO3Ky Ma€ IPaHWYHY M MOPIBHSHO
HeBeJIMKY IIBU/IKiCTh, ajike BCi 0ioXiMiuHi peakilii «HeKBarIuBi».

EneKTpoH B atoMi pyXa€TbCd 31 IIBUAKICTIO, sfKa JMIlIe Ha JeLULI0
MeHIIIa 3a MBUAKICTh cBiTia (300 THCAUY KiJIOMeTpiB 3a CEKYHAY), a BecCh
fioro pyx obmexeHui 11apoM 3aBOiMILIIKM MPUOMKM3HO B OJHY
CeKCTU/IbUOHHY KyOiuHOro caHtumeTtpa. SIkOM HaMm MOIAaCTU/IO MOTPAUTU
Ha s7po atoma ['iporeHy, sik Ha TJaHeTy, TO 3aMiCTb OJIMCKy4YOi 3ipKu
CyTyTHUKa-eJIeKTpOHa Ha BCIiSIHOMY iHIIIMMHU aTOMaMH-30psSIMA HeOOoCXuJIi
MU 1100aurM 6 3aTATHYTe Cipolo, Ba’KKOIO XMaporo HH3bKe He0o. B aTomi
lenito 119 xmapa Oyna 6 miiibHIIIOW, agke i1 CTBOPIOIOTH YXKe [IBa
enekTpoHU. B atomi )k OKcureHy ejieKTpOHIB Tak 6araro, 1110 BOHH He JIUIile
3aTyssiid O Bif Hac 30pi, a ¥ cami BUMyIleHi Oysiu 6 obupaTu BijibHe Miclie
MOMiXK iHIIMX, abu He Habuthu cobi T'ylb TMiJ Yac HEBMHWHHOI MeTYIIHi,
CTBOPIOKOUM HACTYIHI 11apd 0OOJIOHOK i HaBiTb XMapu XUMepHUX (OpM.
BoHy Tak i Ha3MBalOTbCSI — eAeKmpoHHi xmapu, abo opb6imani, Ta
e/1eKMpPOHHI wapu, a IXHsi CyKyTHiCTb — e/1eKMPOHHOI 000/10HKOI0.

E/leKTpOHM 30BHIIIHBOTO I1apy, SIKi MarThb Ha3By BaJleHTHUX, OepyThb
y4yaCTb B YTBOPeHHI XIMIYHOIO 3B’f3Ky: BOHU HajleXaTb He OJHOMY, a
ofpa3y ABOM ab0 HaBiThb KiZlbKOM aToMaM. Tak camMo sIK Ko)KeH 3 OaTbKiB
Bi/lla€ OJHAKOBY Ki/JIbKiCTb BJIaCHUX XPOMOCOM MaWOyTHiIM [JUTHHI,
MoB’si3aHi Mi>k coO00 aToMU BiJal0Th €1eKTPOHM Ha YTBOPEHHS 3B’SI3KY
MK HUMH. Morekysia BOAHIO® yTBOpEHa CaMe Tak: 3B 30K MiK JBOMa



atoMaMu ['ijporeHy BUHUKAE 3aBASAKU TOMY, L0 €/IeKTPOHU PiBHOMIpPHO
po3mofiieHi MK HUMU oboMa: IIOHMHO TIepIui ONMUHSAETbCS O/KUe 70
s/pa OJJHOTO aToMa, SIK ApPyryui HabMKAeThCsl 0 CycCigHbOTO. /11 aToMiB
000X e/leMeHTiB He 3MiHIOETbCS Maiiyke HiUOT0: KO)KHUM 3 HUX, SIK 1 paHilile,
BOJIOZIiI€ OAHUM TepefaHUM eeKTPOHOM — BJlaCHUM abo Uy>KUM.
HerarvBHi 3apsiji e1eKTPOHIB TaK CamMO KOMIIEHCYIOTb IO3UTHBHI 3apsau
saaep I'igporeHy, i Mo/ieKy/ia 3a/IMIIAETHCS eJIEKTPUUHO HEUTPAIbHO. Y TiM
Halibi/bllla I'yCTUHA e/IeKTPOHHOI XMapH CIIOCTePIirae€ThCsi y MPOMIiXKKY MiXK
aToMaMH, aJpke B LIbOMY MIiCLli e/IeKTPOHU TPUTITYIOThCs oboma siipaMu
BOZHOYAC.

[Ilo Gisbllle eeKTPOHIB yTBOPIOIOTH 30BHIIITHIO 000MOHKY, TO OibIImii
Bil’€MHUM 3apsifi BOHA Ma€ i, MPUPOJHO, CUJIbHIIlIE TIPUTITYETbCA 0 spa.
CamMe ToMy aTomu 3 Oi/IbILIOO Ki/IbKICTHO BaeHTHUX eJIeKTPOHIB 3a3BUuaii
MarTh MEHIIWW JiamMeTp. fKIIO ABa aTOMM OJHOIO €eJieMeHTa IOB’s3aHi
Mi>K o000, e/leKTpOHHA XMapa € CHMeTPHUUHO, a/pke o0uzaBa szpa
MIPUTATYIOTh ~ €/IeKTPOHU  OJ[HAaKoBO. HaroMmicTe KoM MixK — coboro
IOEJHYIOTHCS aTOMU Pi3HUX e/leMeHTIB, MaKCUMYM eJIeKTPOHHOI I'yCTHUHU
3Mill[eHUI [0 aToMa 3 HakOi/bIIo0 KiJbKiCTIHO BaJleHTHUX eeKTPOoHiB. Llto
3[IaTHICTb aTOMIB YIIIi/IbHIOBAaTA CBOHO eJIeKTPOHHY OOOJIOHKY 3a paxXyHOK
BaJICHTHUX €JIeKTPOHIB IHIIIMX aTOMiB Ha3UBaKOTh €/1eKMpPOHe2amusHiCmio.
[Tpu 11pOMy OisbIl e/eKTPOHeraTMBHUM aTOM y MOJieKy/li HaOyBa€ TeBHOI
BEeJIMUMHU 3apsily BiJj’€MHOIrO 3HaKa, a iHIIWKA OTPUMYE MO3UTUBHUU 3apsif,.
[Ipo Taky MOJIeKy/y Ka)KyTh, 1[0 BOHA NO/SIPHA, & XIMIYHUN 3B’ 430K MK 1T
aToMaMM — No/sIpu308aHull. 3apsiiu HeCKIaJHUX MOJIeKYJI, SIK-OT COJISTHOT
KUCJIOTH, Ya/IHOTO ra3y abo BO/[M, CKOHI[eHTPOBaHi Ha BiIMOBiHUX aToMax.
Taki peyoBUHU IPOAB/AIOTH SICKPABO BUPaKEHY MOJIAPHICTb. Y CK/IaJHUX
MoJieKy/laX OpraHiyHMX peUOBHMH eJIeKTPOMNOo3UTUBHI atomMu KapboHy
MOXXyTh OyTH poO3TallloBaHi BCepe/ldHi CTPYKTYpU U OTOueHi 3 ycix OOkiB
e/IEKTPOHEraTUBHUMHM, SIK y 4YOTUpHUXJopucToMy Byreri®. TlonsipHicTb
TaKWX PEYOBHH BHpa)KeHa 3HaYHO MeHILIe.

EnekmpoHe2amusHiCmb 0esiKux esieMeHmis

Enement Pagiyc aroma, nikometpy KifnbKiCTh BajleHTHUX e/IeKTPOHIB EjleKTpoHeraTvBHICTh

Hatpiii (Na) 154 1 0,9




Enement Pagiyc aroma, nikometpr KinbKiCcTh BajleHTHUX e/IeKTPOHIB EjleKTpoHeraTvBHICTb

Antominini (Al) 126 3 15
Mpporen (H) 31 1 2,1
Cipka (S) 104 6 2,5
Vog, (1) 133 7 2,5
Kap6oH (C) 77 4 2,5
HitporeH (N) 70 5 3,0
Xnop (Cl) 99 7 3,0
OkcureH (O) 66 6 3,5

Bij cTyneHs MoJispHOCTI peYOBUHU 3a/IeXKUTh 11 34aTHICTb PO3UMHATUCS B
MeBHUX  PO3UMHHUKAX: TIO/SIpHI  CHOMYKW  37ebinbiioro  mobpe
PO3UMHSAIOTECA y BOZi. Kpalymy po3uMHHUKaMU [/ HellO/ISPHUX PeYOBUH
€ Taki caMi HerosispHi Croaykd. IX My yacto B To6yTi Ha3MBAaEMO
ocupHuMu i 3a ToTpebW BUJANMWUTH SIKICh TUISIMM BJAEMOCS /IO Tacy uu
OeH3UHY.

CWIbHO TIO/IAPU30BaHUM KOBAJIeHTHUM 3B’S30K 3[laTHUH 3a JesIKUX yMOB
HaBiTb  po3ipBatucsA. Ilpy 1bOMy BaJeHTHUM €JIeKTPOH  MEeHII
e/IEKTPOHEraTUBHOTO aToMa TIepeXO/IUTh /10 Oi/bIll eeKTPOHEeraTuBHOTO,
KUl HaOyBa€ BXKe LIJIOTO Bifi’€MHOTrO 3apsily U TepeTBOPIOETHCS Ha
HeTaTUBHUIA i0H — aHioH. Voro KomuiiHii CyCii BIAMOBIAHO CTa€
MO3UTUBHUM i0HOM — KamioHoM. Mornekyna noHi3yeTbcs. Bif KinbKoCTi
TIPUMHATHX 1 BiJJaHUX eJIEKTPOHIB 3a/1e)KUTh BeJTMUYMHA MOHHOTO 3apszay.

SIKI110 pO3pUBAETHCS 3B’SI30K, 1110 MOEAHYE MiXK COO0I0 TPYIH aTOMiB, TO
YTBOPIOKOTbCA CKJ/IaJHI HWOHW. Tak, HamnpuKiaaZ, y MOJEeKydi CipyaHol
kucinoty H,SO, Halno/sgpu3oBaHilluMu € 3B°s13KM MDK aromamu OKCUreny

i I'igporeHy; po3puvBarOUUCh, BOHW yTBOPIOIOTH JBa MOHW H' Ta oguH iOH
SO,*. 3pyiiHOBaHi TIpX YTBOPEHHi WOHIB 3B’SI3KM HA3WBalOTh iOHHUMU, a

rpoLec ioHi3alii MOJIeKy/IM B po3urMHax — ducoyiayieto. OCHOBU MeTalliB,



HeopraHiuHi KMC/JIOTH i ixHi cosi 37e6isbIlIoro € CIroaykaMud HOHHOTO
XapakTepy U MeBHOI MipOI0 AUCOLIFOKOTh Y BOAHUX PO3UMHAaX.

YoasaHi U iCmUHHI

KiHellb 6e3Ko1ToBHOTO ypuBKY. 11]o6u untaTu Aasti, nmpuabaiite,
Oy/b 1acKa, TOBHY BePCito KHUTH.



KYIINTH
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