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LUAHOBHI BUNMYCKHUKW | BUIMTYCKHULI!

3a UM migPyYHUKOM BU 3aBEPIITYETE I’ ATUPiUHE onaHyBaHHA Ximii. Bin mic-
TUTHh PeTeJbHO MigiOpaHmii, apryMeHTOBAHO i JIOTiYHO PO3KPUTHUIN HABUATLHUNA
MaTepiaJ, 110 ITOBHICTIO BiiTTOBifae HOBill HaBUAJbHIN mporpami i cipAaMoBaHUHI
Ha (hopMyBaHHA KJIIOUYOBUX i MPeaMETHUX KoMIeTeHTHocTel. [locuneHHA mpak-
TUYHOTO CIIPAMYBaHHSA 3MiCTy HiIpyUYHNKA 3a0e3IeUeHO0 POSKPUTTAM IIPUKIATHUX
aCIeKTiB BUKOPUCTAHHA XiMIUHUX 3HaHb y CYCIIJIBHOMY I'OCIOLApCTBI YKpaiHu
Ta mooyTi sionmeti. HasesxHa yBara npuaijieHa JOCATHEHHAM BiTUN3HAHUX YUCHUX,
PO3BUTKY XiMiuHOI TeXHOJIOriI, BININBY XiMiUHUX YMHHUKIB Ha JOBKiJIJIA.

30eperkeHa pyoOpUKAaIlid TeKCTY momepenHix miazpyunukiB. Tekct maparpadis
JIJISI KPaIIloTo OPi€eHTYBaHHA IIOA1JIEHU Y Ha JIOTiUHO 3aBepIlleHi YaCTUHHU, 110 MAIOTh
3aronoBKu. OCHOBHi IOHATTA i TepMiHM, a TAKOK AJTOPUTMIiUHI mpunucu i
npaBuja BUALJNIeHI KoabopoMm i mipudrom. HoBuii marepian mepeMe:xkoBYETHCS
3aBAAaHHAMU AJIA IPymoBoi po6oru. [IpusHaueHHA rPYIOBOI HABYAJIBHOI JisJIbHOC-
Ti — 3a0e3meunTH BaIlly aKTUBHY CAMOCTiiHY PoOOTy B IIPOIleci BUBUEHHSA HOBO-
ro MarTepiajay, po3BUBaTU KOMYHIKATUBHI BMiHHSA ¥ JIiepchKi AKOCTi, 31aTHICTH
mpaIfoBaTy B KOMaHAi. SIKIO po3dyMiHHA OCHOBHOTO MaTepiajsy maparpada mo-
Tpedye ImoIlepeHbO 3aCBOEHNX ab0o JOAATKOBUX 3HAHb, BU 3HaligeTe iX y pyopuiri
«Iadopmariiiina goBigra».

Bu 3aBxau 3MoKeTe caMOCTiIiHO 3000y T 3HAaHHS, Ha IIe Bac OPieHTye pyOpuKa
«IIpamroemo 3 menifiHuMu gxepeaaMu» . JlogaTkoBy iHGopMaIiio, 0 po3mInpioe
Ta JOTIOBHIOE OCHOBHUII TEKCT, yMiIieHo B pyoputli «Cropinka epyaura» . Pyopuka
«XiMisT — 1Ie JKUTTA: CTOPiHKA IPUPOIOAOCTITHUKA» MiCTUTh €KCIIepUMEHTAb-
Hi 3aBIaHHS, BUKOHYIOUHX AKi B PO3BUBATHMETE JOCIITHUIILKY KOMIIETEHTHICTD.
«Biorpadiuna goBigKa» MiCTUTH KOPOTKi BiTOMOCTi PO KUTTS II HAYKOBY TiIb-
HiCTh BUJATHUX YUEHUX-XiMiKiB.

Y pyoOpumi «3HaeMo, po3yMieMo» BMIiIleHO 3alUTaHHSA, CKJIAJEHI 3 HOTPU-
MaHHAM Jep:KaBHUX BUMOI' O OUYiKyBaHWX pe3yJabTaTiB Balloi HaBYAJIHHOL
misgnbpHOCTi. ¥ pyOpuIii «3acToCcOBYEMO» 3aIPOIIOHOBAHO 3aBAAHHA AJIA IUCHMO-
BOT'O BUKOHAHHS, 1[0 TOTPEOYIOTh IPAKTUYHOIO BUKOPUCTAHHA HAOYTUX 3HAHD Y
CTAaHIAPTHUX, 3MiHeHNX a00 HOBUX YMOBAaX, a TAKOK TBOPUOTO MiAXOIy.

«IIpegMeTHMH MOKAMKYNK » MICTUTD IIOCUJIAHHS HA CTOPiHKH, Je PO3TayMaue-
Hi moHATTA i Tepminu. ¥ JoxaTKy HaBeJeHO BiIIOBiIi 10 pO3paXxyHKOBUX 3akad.

ITam’araiiTe, 1m0 Juine Ha MiKIpPeAMETHi#l OCHOBI MOKJuBe (DOPMYBAHHSA
IPUPOIHNYO-HAYKOBOI KAPTUHM CBiTYy, TOMY BCiIAKO peasisyiiTe MisKIIpeaMeTHi
3B’A3KU XiMil 3 iHImMUMY HaBYaJILHUMY IIPEIMEeTaMU.

ITicna KoXKHOI TeMH BMIiIl[eHO y3araJbHIOBAJLHUII MaTepias miJi OqHONMEeH-
HOIO Ha3BOI0. BAyMJInBO oIIpambOByIiTe MOT0, KOMKHE i3 3araJbHUX IOJIOKEHb 1J110-
CTPYHTE BJIACHUMH KOHKDPETHUMHU IIPUKJIaaMU.

3aBepinanbHi maparpadu B KO:KHil TeMi «3aBJaHHA PiBHOTO PiBHSA CKJIAIHOCTI»
JOTOMOXKYTh BaM 3OiMCHUTU CAMOOIIHKY HaBUAJbHUX NOCATHEHL, ImepeBipuTu
TOTOBHICTh O TEeMaTUUYHOT'O KOHTPOJIIO 3HAHb, a TUM, XT0 00paB 3HO 3 ximii —
TOTYBaTUCA IO HHOTO.

CucreMaTUYHO MPAIIOIOYY 3 TEKCTOM HifPYYHUKA, BUKOHYIOUMN 3a3HAUYEHi B
HbOMY 3aBIaHHS 1 BIPaBU, I[iKaBJIAYNUCH JOJAATKOBOIO HABYAJIHHO-IIi3HABAJIHLHOIO
iHdopmarliieo, Bu HEOAMIHHO MOCATHETEe YyCIIixXiB! YCIilTHOTO BaM 3aBepIeHHSA
OMaHyBaHHSA Ximii!

Asmopra
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MEPIOAVYHMIA 3AKOH
| MEPIOJMYHA
CUCTEMA

"" XlMlLlHVlX EJIEMEHTIB |,

P
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UBYUBLLUU UIO TEMY, BU 30araTuTe CBOIO KOMMETEHTHICTb 3 XiMil BHaHHAMMU npo:

i.

P s-, p-, d-enemeHTy;
P> enekTpoHHI i rpadiuHi enekTpPoHHI GopMyan aTomiB s-, p-, d-eneMeHTis (Depymy)
1-4 nepiogis;
P mpuHUMN «MiHIMaNbHOT eHeprii»;
. P> 3B’930K MiXX BJIEHTHUMU CTAHAMM i CTYNEHSIMU OKUCHEHHS €/1IEMEHTIB;
P> 36ymxeHui cTaH atoma; 4
P> MOXJ/IMBI CTYMEHi OKUCHEHHS! HEMETaSTIYHMX eIeMEeHTIB 2-r0 i 3-ro nepioais. ]
Y npoueci BUBYEHHS TEMU YAO0CKOHaNIOBaTUMYTbCS Balli NpeaMeTHi BMiHHS: o
- P cknapaTtm enekTpoHHi i rpadiyHi enekTPoHHI hopMyNn aToMiB S-, pP-, d-eleMeHTIB
(Pepymy) 1-4 nepiofiB 3 ypaxyBaHHAM MPUHLMMY «MiHIMaNbHOI eHeprii»;
P cknagaTm enekTpoHHi 1 rpadivHi @N1eKTPOHHI GOPMYIN aTOMIB HEMETASTIYHMX ENeMEH- 5
a TiB 2-ro i 3-ro nepioais B OCHOBHOMY i 30yA>KEHOMY CTaHax;
P ananizysaTu BiIMIHHOCTI €NEKTPOHHUX KOHGIrypauin aTomis S-, p-, d-eNeMeHTIB
(Pepymy) 1-4 nepiogis;
‘ D> nopisHIOBaTH MOXJIBI CTYMEHI OKUCHEHHS HEMETaIYHUX ENEeMEHTIB 2-r0 i 3-ro nepio-

[iB, LLIO0 PO3MilLleHi B 0O4Hi rpyri, Ha OCHOBI eNeKTPOHHOT Oy 00BM IXHiX aTOMIB



EAEKTOOHHI M roadIyH

81.2  erekTPOHHI OPMYAM ATOMIB
S-, p-, Ad-€AEMEHTIB.
[TOMHLMN «MIHIMAABHOI EHET 11»

IHpopMaLiiHa AOBIAKA

4 EnextpoHHa 060SI0OHKa aTOMa CKJIALAETbCS 3 NEeKTPOHIB. IX KibKiCTb, SIK i KibKICTb
NMPOTOHIB, BWU3HAYAETLCH MPOTOHHUM YUCIIOM (MOPSLKOBUM, aTOMHWM HOMEPOM)
XiMiYHOro enemMeHTa.

#. EnektpoH Mae ABoOiCTy mpupofy. BiH HagineHuii BNacTUBOCTAMU MIKPOHACTUHKA
XBUNi. Hepes e HEMOXIMBO NPOCTEXUTU BCi eTann Moro pyxy B aToOMi, MOXHa nuLle
nependaynT NMOBIPHICTb MOro nepeOyBaHHS B Tild YK iHLLIN TOYLL aTOMHOIO MPOCTOPY.

#. 06’em NpocTOpy HABKOMO AApa, Y AKOMY MMOBIPHICTL NepebyBaHHa enekTpoHa cTa-
HOBUTb 90 i BinbLUe BiACOTKIB, HA3MBAOTbL OPOITaNIO.

A s-EnekTpoHW — Lie eNeKTPOoHM 3i cepmyHoto popmoto opbiTani.

# p-EnekTpoHu — Lie enekTpoHu 3 popMOto opbiTani, CXOXOI0 Ha raHTenb Yu 06’ EMHy
BiCiMKY.

# BignosigHo 00 GOPMU eNeKTPOHHYX OpBiTanei po3pisHaTb S-, p-, d-, f- eNEKTPOHW.

# EnekTpoHu 3 npuBIN3HO OAHAKOBOIO BEIMHMHOIO eHeprii yTBOPIOTL OAMH eHepre-
TUYHUI PIBEHb.

A Y Mexax 0JHOro EHepreTUYHOrO PIBHS ENIEKTPOHU 3 OAHAKOBOIO (POPMOIO ENEKTPOH-
HOI op6iTani yTBOPIOTbL EHEPrETUYHNIA MiOPIBEHD.

A BaneHTHi eneKTPoHN — eNIeKTPOHU, ki 6epyThb y4aCTb B yTBOPEHHI XiMI4HUX 3B’ A3KIB.

# EHepreTnyHi piBHi, 3aMOBHEHI MaKCUMasIbHO MOXJIMBOIO ONS HUX KiNbKICTIO eneKkTpo-

HiB, Ha31BalOTb 3aBEPLUEHVMMN. EHEPreTnyHi PiBHI 3 MEHLLOIO 32 MakCUMasbHY Kifb-
KiCTIO eIEKTPOHIB — HE3aBEPLUEHNMU.

VY 8 kJaci Bu BiKe MaJIi CIIPABY 3 €JIeKTPOHHUMU I rpa)iuHUMU eJIeKTPOH-
HuMmu opmysamu. [Ipurazgaiire, mo:

elleKmpOHHaA (popmMyna amoma — Iie 3alIUC PO3IOLINTY eJIEKTPOHIB B.'
. eJIeKTPOHHIiN 000JI0HIII aToMa, Je Koe(ilieHTaMH I03HAYAIOTL eHep-
. reruuHi piswi (1, 2,...7), cumBosaMu — mifpisHi (s, p, d, f), BepxHiMu

iHmZeKcaMu — KIiJbKicTh eJeKTpoHiB Ha miapiBHAx. Hampuriaan, :
:._ eJeKTpoHHA (hopMyia aroma Cumiriro 1,91 Taka: 1s22s22p63523p2.

I'PA®IYHI EJIEKTPOHHI ®OPMY JIN moumoBHIOOTH iH(popMAaIlio mpo
OyZIOBY €JIEKTPOHHOI 000JIOHKH aTOMAa BiIOMOCTSAMU PO KiJIbKiCTh eHepTreTnY-
HUX KOMipOK (KOKHY KOMipKY H03HAYAIOTh KBAaIPATUKOM) Ta 3allOBHEHHA IX
eJeKTpoHaMu. [[Ba crapeHi eJleKTPOHU OAHiel KOMipKU IT03HAUAIOTH JBOMA
TPOTUJIE}KHO CIPAMOBAHUMU CTPLIKaAMU , HecIlapeHUU eJIeKTPOH — O[I-
Hi€ro . IIporune:xkHo cipsaMOBaHi CTPiJIOYKY BKa3yHOTh Ha Te, IO COapeHi
eJIEKTPOHU 00epTAI0ThCA HABKOJIO CBOEI OCi B MPOTHIEKHUX HATIPAMKAX.
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~ I‘patpwua elleKmpPOHHA OopMYyra amoma — BinoOpaskeHHA posno/:[my
€JIEKTPOHIB 32 €eHEPreTUYHUMYU KOMipKaMu.
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ITpurkaan rpagiusoi eTeKTPOHHOI (popMyJIn HaBeIeHO Ha MaJIOHKY 1.
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padiyHa enekTpoHHa popmyna atoma Cuniuiio

10 CJIA IMAM’ATATHU I YAC CKJIJADJAHHA EJEKTPOHHHUX
I TPA®IYHUX EJJEKTPOHHNX ®OPMYJI. CkiazaTu eJIeKTPOHHI Ta rpa-
diuHi eTeKTPOHHI (hOPMYIU aTOMIB JOIIOMOJKE BaM HaBeJeHA HUKYe iH(popMa-
I[isd, YaCTUHY SAKOI BaM JOCTATHHO Oy/Ie JINIlle MpurajgaT 3 Kypcey ximii 8 kiacy.

Y Mmexax ogHOTO PiBHSA KiJMBbKIiCTh IMigpiBHiB BUBHAUAETHCA KiJIbKiCTIO Ha-
ABHUX (popM opbiTasiei.

Ha nepwomy eneprermuHomMy piBHI mnepeOyBalOTh €JIEKTPOHUW JIUIIIE
3i cepuunoo (opmoro opbiTaseil, TOOTO S-eJIeKTPOHU, BOHU YTBOPIOIOTH
s-migpiBens. OT:Ke, HA IePIIIOMY €HEPTeTUYHOMY PiBHi iCHY€ OiVH IiAPiBEeHbB.

Ha dpyzomy enepreruunomy piBHi posmitieHi ea1eKTponu 3i chepuuHOoIO TA
raaresiernofioHo0 opmamu opbiTaseii, ToOTO S- Ta p-eJeKTpoHU. BigmoBimgHO
JI0 ITbOTO APYTUI PiBeHDb BKJIIOUAE [BA MiAPiBHI — s-migpiBeHb Ta p-MigpiBeHb.
(HasBwu migpiBHiB TOBTOPIOIOTH HA3BU OpbiTasIeli.)

Ha mpemvomy enepreTuuyHomMy piBHi € Tpum migpiBHi: s-, p-, d-. To6ro,
3’aABIAeThCA d-mimpiBens. Voro 3anoBHeHHSA d-eJIeKTPOHAMHE BiZ6yBacThCA B
aToMiB XimMiuHUX esemMeHTiB 3 mpoToHHUMHU yncaamu 21—-30 (aTromu xiMiuHTX
eJIeMeHTiB YeTBEPTOTO mepioxay).

YeTBepTuit migpiBeHs HasuBaeThcAd — f-miApiBHeM i 3’aBaAeTHCA BiH Ha
yemeepmoMmy eHepreTUYHOMY PiBHI y Ximiunoro esemenTta Ilepiro (mpoTorHe
yucJjio 58).

OcCKisbKY S-mipiBeHb MiCTHTH JuIlle OAHY S-0pOiTaNib, TO HAa HBOMY
MOKJINBe mepeOyBaHHA He Oiybie nBOX S-ejeKTpoHiB. p-IligpiBeHs Mic-
TUTH TPU p-opOiTasi, TOMy Ha HHOMY MOKe mepedyBaTy MaKCUMAaJIbLHO IIIiCTh
p-enexkrpoHiB. Ha d-miapiBHi HamiuyeThea m’ ATk opbiTaieil, TOXK MaKCUMaJIb-
He Ymcjo d-eJIEKTPOHIB HA HhOMY — necATh. 1I[06 3amoBHUTH ciM opbOiTasei
f-minpiBHsA, 3HAZOOUTHCSI YOTUPHAAIATD f-€JIEKTPOHIB.

Ha masronry 2 HaBezeno rpadiuni 3o06pakeHHA opOiTasieil mepIirmx Y0TH-
PbOX eHEePreTUYHUX PiBHIB.
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s n — HOMED eHePreTUYHOTrO PiBHS.

CTpyKTypa nepLumnx HoTUPbOX EHEPreTUYHUX PIBHIB
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Te, 10 Ha migpiBHi BABiUi GijbIlle eJJeKTPOHIB, HixK opOiTajeli, IMOSICHIO-
€THCA iICHYBAaHHAM CNAPEHUX eJleKMPOHIE.
HasaBHicTh HecmapeHUX eJIeKTPOHIB i BIIbHUX eHePreTUYHIX KOMiPOK Mae
3HAUYEHHSA AJII YTBOPEHHA XiMiuHUX 3B’ A3KiB.
Y3araapueny ingopMmaliiio mpo MakKCUMaJbHY KiJIbBKICThL €JIEeKTPOHIB Ta
eHepreTUUYHNX KOMipPOK Ha IigpiBHAX HaBemeHo B Tabaui 1.
Tabauuys 1
MaxcuMaJabHa KiJIbKiCTh €IeKTPOHIB Ta eHePreTHYHNX KOMipOK
Ha HiAPiBHAX

YMOBHE No3Ha4yeHHs NigpiBHIB S p d f
MaK_c:mMaquo MOXJIMBA KiNIbKICTb E/IEKTPOHIB 5 6 10 14
Ha NigpiBHi
MakcumManbHO MOXJIIMBA KiNlbKiCTb @HepreTUYHUX 1 3 5 7
KOMIpOK
PR T[owroau,uow Lpynami
3aegaHHsa 1. O3HaliomMmTecs 3 iHbopmaLlieto Tabnuu,i 2. :
Tabnmus 2 -
BynoBa eHepreTHuHuX piBHIB .
EHepreTn4Huin piBeHb 1 2 3 4
Moxnugi BIAM opbiTanen s | s p- s-, p-, d- 5, p-.d- -
y Mexax piBHS
MakcrnmarnbHa KifibKiCTb €1EKTPOHIB 2 8 18 32
Ha EHEPreTU4YHOMY PiBHiI (2) | (2+6) [ (2+6+10)| (2+6+ 10+ 14)
3arasnbHa KifbKiCTb EHEPreTUHHNX
KOMIPOK

3aBgaHHs 2. Y pob0oUmxX 30IMTax CKIAAITh Taky camy TabnuLio, 4OMNOBHUBLUN i
. iIHdpopMalLi€eto, 9KOi He BUCTAYaE.
IIPUHITUII «MIHIMAJIBHOI EHEPT1i», ABO IIPABHJIO MIHIMYMY
EHEPTII. 3a cyuacHOI0 Teopieio 6yOBY aTOMA 3aII0OBHEHHA eJIEKTPOHHUX 000-
JIOHOK aTOMiB XiMiUHMX eJIeMEeHTiB HifJIsgrae TakuM 3araJbHIM IIPABUJIAM.

CoouaTKy B aToMa eJIeKTPOHAMH 3aTIOBHIOETHCA MEPINI eHePreTUYHUH ‘
piBeHB, IOTIiM APYTUH, i TITBKHU ITiCJIA OCTATOYHOTO 3aIIOBHEHHSA IPYTO-
. TO eHEePTeTUYHOTO PiBHS PO3MOUNHAETHCS 3aII0OBHEHHA TPETHOTO PiBHA. :
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;Y Meax OJHOTO €HEPreTHYHOrO pPiBHA IepIIuM 3alOBHIOETHCS ‘
. $-IIigpiBEeHB, IIiCJIA YOT0 POSIOUYNHAETHCA 3alIOBHEHHA P-IIiAPiBHA. :

3asHaueHi mpaBmjia — HACHiZOK Oil IPUHIUIY «MiHiMaJabHOI eHeprii».
Ileit IPUHIIKAII ITOJATAE B TOMY, II[0 €JIEKTPOH B €JeKTPOHHiN 000J0HIII aTo-
Ma 3a MOKJIMBOCTI 3aliMae eHepreTUUYHO HAWOiabII BUTiAHY opOiTaab. 3 ZBOX
opbiTaJieil eHepreTUYHO BUTiTHIIIIOI0 AJIA KOHKPETHOTO eJIeKTPOHA € opoiTaib
3 MiHiMmanabHOIO eHeprieo. Hampukiaan, arom Bopy Mae II’sTh eJIeKTPOHIB.
EnxemeHT posrallioBaHUH y APYroMy mepiomi, TOK HOTo eleKTPOHHA 00O0JIOH-
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Ka Mae aBa eHepreTuuHi piBHi. Ilepinuii piBeHb CKJIaTa€ThCs 3 OTHOTO MiAPiB-
HA — S-IIAPiBHA, a OT APYTUY PiBeHb OKPIiM S-TIiIPiBHA Mae I1e i p-migpiBeHb.
CymapHO 0o0uABa PiBHI HAJNIUYIOTH II'ATH €HEPreTUYHUX KOMipOoK. 31aBajio-
ca 0, € MOXKJIMBICTh KOMKHOMY 3 II'SITU €JIEKTPOHIB PO3MIiCTUTHUCH B OKpeMiit
KoMmipiri. AJe 1e He Tak. 3TigHO 3 IPUHITUIIOM «MiHiMaJIbHOI eHeprii» moBHic-
TIO 3aIIOBHATHCA €JeKTPOHAMH S-TiAPiBHI 060X eHepreTUYHUX PiBHIB, i TiMb-
KU OJIH eJIEKTPOH PO3MicTUThCA Ha p-migpiBHi. Toxx eneKTpoHHA 1 rpadiuna
eJeKTpoHHA hopmysu atroma Bopy OyayTh TaKUMU:

5B 1522s22p!

152 2s2 2p!

CRJIAJAHHA EJEKTPOHHUX I T'PA®IYHUX EJEKTPOHHUX
DOOPMYJI ATOMIB. B ocHOBHIi IIIKOJIi BAM HEOJZHOPA30BO JOBOAUJIOCS CKJIA-
IaTy eJIeKTPOHHI (hopMyau aToMiB. 3acTocyiiTe HaOyTi 3HaHHA i1 iHGopMaIiio
IbOTo0 Maparpada Ta BUKOHaliTe 3aBiaHHA pyopuku «IlompairtoiiTe rpymnaMmm» .

ITam’araiiTe, 110 CKJIamal0uu eJeKTPOHHI i rpadiuHi eJeKTpoHHI opmy-
Ju, CIEePHIy Ha KOKHOMY €HepreTHYHOMY ITiPiBHI B KOKHIN eHepreTHUHil
KOMIipIIi IT0O3BHAYAIOTh II0 OJHOMY EJIEKTPOHY n SIKm10 BiIBHUX KOMipOK He
3aJIUIIIAETHCS, TO TO3HAYAIOTH II0 JIBA .

TLOV\P&(U)}OW LPYMM ..................................................... .

3aBgaHHa 1. CknafiTb enekTPOHHI N rpadidyHi eNnekTpoHHi dopMynn aTtomis
XiMIYHMX eNeMEeHTIB apyroro nepioay.
: 3aBgaHHsa 2. [JOTPUMYIOYMCh NPUHLNMY «MiHIManbHOT eHeprii», CKnaaiTe enekT-
* POHHY i rpadidyHy enekTpoHHY GOopMynIM aToMa, efnekTPoHHa 0600HKa KOro Mae
LiCTb S-€IEKTPOHIB i CiM p-€NEKTPOHIB. Ha3BiTb ENeMEHT, fanTe NoOMy XxapakTepuc-
: TUKY 3a MIiCLEM Y NMePIOaNYHIN cucTemi.
. 3aBgaHHsa 3. 3HaAITb | BANPABTE NMOMWJIKM B €/1eKTPOHHNX (DOpMYyiax aTOMIB:
a) 1s22s'2p*;
6) 1s'2s2;
B) 15225'2p7.
: 3aBpgaHHsa 4. Ha3BiTb XiMi4Hi eneMeHTn, 9KUM BiAnoBigaoTh BUNPaBNEHi eneKkT-
. POHHI bopMysn aToMiB y nonepeaHbOMY 3aBAaHHi.

INOHATTH ITIPO s-, p-, d-EJIEMEHTH. 3a mocaifoBHUM 3alIOBHEHHAM
eJIeKTPOHAMU €JeKTPOHHUX O000JIOHOK aTOMiB XiMiuHi ejleMeHTH MIOAIIAIOTH
HA $-, p-, d-, f-enemenTu. Tabauiisa 3 03HAKOMJIIOE Bac i3 KaacudikaliiHuMmu
XapaKTepUCTUKAMU IIEPIITNX TPHOX.

Tabauus 3
Knacudikaniiini xapakTepucTuku s-, p-, d-eJieMeHTiB
HasBa rpynu enemeHTiB MinpigHi, Wwo 3anosHioloTLCA Mpuknagn
efneKTpoHamMu
S-eNeMeHTU S-nigpiBeHb FoporeH, Hatpin, MarHin
pP-ENEMEHTU p-nigpiBeHb Bop, AntomiHin, Xnop
d-enemMeHTun d-nigpiBeHb ®depym, Kynpym, LinHk
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fAx 6aummo 3 Tabuuili 3, B s-eJIeMEHTIB Ha 30BHIIITHBOMY €HEPreTUYHOMY
PiBHi eJeKTPOHW PO3TAIIIOBAHI JIMIIle HA S-HiAPiBHi. YChOTO S-€JIEMEHTIB Yy
nepioguuHiit cuctemi yorupHaguATh. Ile I'inporen, I'emniit, ny:KHI Ta JIy:KHO-
3eMeJIbHI XiMiuHI ejeMeHTH. YcCi BOHM PO3TAIIOBaHi B TOJIOBHUX HiATrpyIax
(rpynmax A) mepiogmunoi cucrteMu. EjleMeHTiB, y aToMaxX AKUX eJIEKTPOHAMU
TIOCJIiTOBHO 3aIlOBHIOETHCS P-HiPiBeHHb 30BHIIMTHHOTO €HEPTETUYHOTO DiBHA,
TOOTO p-eJIeMEHTIiB, cepeJ y)Ke BiIKpUTUX € TPUAIATH ABa. Micid 1ie 4oTu-
pBhOX TTO3HAUEHO B mepiogunyHii cucremi Homepamu 113, 115, 1171 118. Ak i
$-eJIeMEHTHU, P-eJIeMEeHTH PO3TaIllOBaHi B TOJIOBHUX HiArpymnax (rpymax A) me-
piogmuHOi cuctemMu. ¥ mobiuHuMX miArpynax (rpynax B) mepiogmunHoi cucTemMu
poaTaiioBaHi eJIeMeHTH, V aToMax SKUX € eJIeKTPOHMW Ha S-MifpiBHI 30BHIII-
HBOTO €HEPTETUUHOTO PiBHA, a ITOCJTIiTOBHE 3aTIOBHEHHA eJIEKTPOHAMHY Bif0OyBa-
€ThCA Ha d-TiAPiBHI IIepefoCTaHHBOTO eHEPTEeTUYHOTO PiBHA. BOHM HaleKaTh
o d-eleMeHTIiB, iX BifloMO COpPOK. 3TifHO 3 MPOTpaMoOi0 BU OyaeTe BUBYATHU
onuH 3 HUX — Pepym. JlaHTaHOIAM I AKTUHOIAM HAJIEKATh IO f-eJIeMeHTiB.

3BepHITHCS [0 PO3TAIIOBAHOI HA opaalli KOIbOPOBOi MepiognYHOI cucTe-
M4, i BU mobauuTe, 110 KJIITUHKYA KOMKHOI 3 PO3TVISHYTUX IPYII €JIeMEHTIB 3a-
¢apboBaHi OJHAKOBUM KOJIHOPOM.

OCOBJIMBOCTI BY IOB1 ATOMIB d-EJIEMEHTIB. OcobiuBicTIO €JIEKT-
poHHOI OyZmOoBU iXHiX aTOMIiB € Te, 10 HA 30BHINTHHOMY €HEPTeTUUYHOMY PiBHI
B HHUX 3[e0iJILIIIOr0 MBa eJeKTPOHU, a Iie BJIACTHUBO METAJiUYHUM eJeMeHTaM.
I cipaBgi, yei ximiusi ereMeHTH TOOIYHUX TiATPYI YTBOPIOIOTH IIPOCTi PEYOBU-
Hu — Mertayu. Tak, y ueTBeproMy nepiozi micsia KasbIirito posraroBaHi gecarsb
XiMiUHUX eJIeMeHTiB, aTOMHU AKUX MAaIOTh ONHAKOBY 3 HUM OY/I0BY 30BHIIITHBOTO
(BiH y HUX ueTBepTHil) eHepreTUUHOTO PiBHA: 452 (BUHATOK CTAHOBJIATE KympyM,
Xpowm). EnexTponu, 1110 3’IBASIOTHCA B aTOMaX IINX €JIeMEHTiB, PO3MIIIlyIOTh-
cq Ha d-TiApiBHI MepegoCTaHHBOTO, TOOTO TPETHOTO €HEePreTUUYHOTO piBHA. [[1a
MPUKJIALY PO3TJIAHEMO €JeKTPOHHY OymoBy aroma ®Pepymy. [BagnaTh IIicTh
0T0 eJIEKTPOHIB PO3MillleHi Ha YOTUPHOX EHEPTEeTUUHNX PiBHAX (MaJ. 3).

Cxema 6ynoBu enekTpoHHOT 060510HKK aToma Depymy

CkJanemo eneKTpoHHY hopmyy aroma @epymy:
s6Fe 1522522p53523p63d64s2.
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Znaemo, posymiemo

m 7k 32 4LONOMOrO NePioaNYHOI CUCTEMU Ai3HATUCS MPO: a) KiNbKICTb €N1EeKTPOHIB B aTO-
Mi; 6) KiNbKiCTb eHepreTUYHMX PiBHIB B €IEKTPOHHI 000J10HLi aToma?

ﬂ CKinbkn MakcuMasnbHO enekTPOoHiB Moxe nepebyBaTtu Ha NigpiBHAX: s-, p-, d-, f-?

B Ckinbky MakCcMasibHO efIeKTPOHIB Moxe nepedysaTu Ha 1-my, 2-my, 3-My, 4-My eHepre-
TUYHUX PIBHAX?

ﬂ Y yomy nonsirae CyTb NPUHLMMNY «MiHIManbHOI eHeprii»?
& Cxinbky eHepreTUHIX KOMIPOK Ha: S-, p-, d-, f-MiAPIBHAX?

i) Cknagnite enekTpoHHy 1 rpadiyHy enekTpoHHY GOopMYsiM aTOMIB XiMIYHUX eIeMEHTIB
3 NopSAKOBUMU HOMepamn 4 i 13. Y 9koro 3 atoMiB yCi E1IEKTPOHN cnapeHi?
YCTaHOBITb BiANOBIOHICTb MiDK €/1eKTPOHHOIO OY[A0BOO 30BHILLHLOMO €HEPreTUYHOro
PiBHSA aTOMa N XiMIYHHUM €N1lEMEHTOM.

YacTnHa enekTpoHHOT - .
XimiyHuM enemMmeHT
dbopmynu
1 |...3523p° A | Okcuren
2 |...2522p* B |HeoH
3 |...3s2 B | Xnop
4 |...3s23pb I | Marwiin
A |AproH
YKaxiTb MOXJIMBI NiAPIBHI TPETLOrO0 EHEPreTUYHOr O PIBHS.
As,p Bs,p,d,f
Bs,p,d s, f,p
a YKaxiTb napy s-efeMeHTIB.
ANaiAl BFeiCs
BBaiRb FRaiCu
YkaxiTb enekTpoHHy popmyny atoma enemenTa ll rpynu 3-ro nepioay.
A 152252
B 1522522p'!

B 1522522p63s2

I 1522522p63523p3
YKaxiTb eNnekTpoHHY dopMyy aTomMa XiMiYHOro efieMeHTa i3 3aBepLUEHNM 30BHILLUHIM
€HepreTUYHUM PIBHEM.

A 1522522pb3s2

B 1522522p%3523p63010452

B 1522522p%3523p5

I 1522522p6

C Cxnaaite eneKTpoHHI i rpadivHi eneKTPOoHHI GOPMYNV aTOMIB XiMIYHVIX €NEMEHTIB 3 Mpo-

TOHHUMM Yncnamm: a) 71 15; 6) 13 i 16. Y KOXHiIlA napi 3a3HayTe CNifbHI i BiAMiHHI pucu.

m Cknapjitb enekTpoHHi hopmynm atomMa Ta oHa: a) Hatpito; 6) Xnopy.

ATOM XIMIYHOIO efleMeHTa Ma€e OAHAKOBY KifIbKiCTb €NeKTPOHIB i3 kaTioHoM Kanito. Bu-
3Ha4yTe Ha3BY LbOro XiMiYHOIO e/IeMEHTa, CKNafiTb €NEKTPOHHY 1 rpadivyHy eNneKkTPoH-
Hy GOpPMYIN NOro aToma.

%
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SBMLLE NEPIOAMYHOI 3MIHM

§2.) BAacTMBOCTEN EAEMEHTIB i iXHiX
CMOAYK Ha OCHOBI YSIBAEHb
MO0 EAEKTDOHHY OYAOBY ATOMIB

IHpopMaLiiHa AOBIAKA

A XiMiYHMI eneMeHT — Lie BUA, aTOMIB 3 OHAKOBMM 3apsaoM SApa.
# MepioanyHOo CUCTEMOIO HA3MBAIOTL YNOPSAAKOBAHY MHOXMHY XiMIHHUX €IEMEHTIB Ta
X Knacudikauito.

A IcHyloTb pisHi BapiaHTV rpadiyHOro 306paxeHHs nepioamyHoil cuctemu. HaibinbLu
BXVBAHUMU € OBi TabnnyHi dpopMmn — KOpoTKa i goBra. ¥ CTpykTypi 060X BapiaHTIB
TabnuLi po3pi3HAI0TL Nepioan Ta rpynu.

# MNepioa — ropu3oHTanbHUI PA, ENEMEHTIB, PO3TALLOBAHMX Y NOPSAKY 3POCTaHHS No-
pPSOKOBUX HOMEPIB, AKNI PO3MOYNHAETLCS JTYXXHUM METaNIYHUM EIEMEHTOM i 3aKiHYY-
€TbCH IHEPTHUM €/1IEMEHTOM. BNHATOK CTAHOBNATL NEPLUNA NePios, FKNN NOYNHAETb-
cs [igporeHoM i MiCTUTb finLLIEe ABa €IEMEHTWN, | OCTaHHIN, SKUI LLIE HE 3aBEPLUEHMUI,
a TOMY iHEPTHUI €NeMEHT Y HbOMY BiACYTHIN.

# B 06ox BapiaHTax NepiognyHOi CUCTEMU MO CiM NepioAjs, X MO3HaYeHO apabCbKUMM
undpamm Big 1 oo 7.

# 'pyna — BepTMKaNbHUIA CTOBMYMK €NEeMEeHTIB, MoAibHMX 3a BNacTUBOCTAMM Ta Gop-
MOIO IXHiX CMosyk. Y KOPOTKilA cuctemi 8 rpym, y Mexax g9kux 34iMCHEHO pO3Monin
€/1eMEHTIB Ha roJI0BHY | NOBIYHY NiArpynu.

A Y poeromy BapiaHTi nepiognyHoi cuctemu rpyn 18, ix nosHaueHo nitepamu A Ta B.
Y rpynax A po3TalloBaHi Ti caMi XiMi4Hi eN1eMEHTU, LLLO B FrOJIOBHUX NiArpynax KOPpOTKOl
cuctemu, rpynu B BignoBigaoTk cknaay nobivHmX nigrpyn.

HEPIO}[H‘IHHI/I SAKOH . 3A- 'L dkuii nepiog He PO3MNOYMHAETHCS
TFAJIBHIU SAKROH IIPHPOTH. Binxpn- @‘ NYKHUM  MeTaniuHUM  eNemMeHTOM,
Tl y 1869 p. 3aKoH 1ociB uisbHE Miciie a KU He 3aBEpLUYETHCS IHEPTHUM
cepej 3araJbHUX 3aKOHIB mpupoau. Pop- €J1IEMEHTOM?

MYJIIOBaHHA B3aKOHY HOT0 BigKpuBaueM

HmvuTtpom IBanosuuem MeHesieeBUM BiIpiBHAETHCA BiJl CyyacHOTO. YUeHUM KJia-
cudikyBaB XiMiuHi eJJleMeHTH Ha OCHOBI XapaKTepPUCTUKY, TPUTaMaHHOI BCiM 0e3
BUHATKY XiMiYHUM ejieMeHTaM i He3MiHHOI ITiJT yac XiMiuHUX SBUII, — aTOMHOIL

Baru (Tak y uacu 1. I. MeHzneeeBa Ha3uBaIu aTOMHI MacH) XiMiYHIX €JIEMEHTiB.

. @opmymoBaHHA NepioguyHoro 3akony [I. I. Mennemeesum: BIaCTUBOCTI ‘
IPOCTUX PEUYOBUWH, a TAKOMK BJIACTUMBOCTI CIIOJYK XiMiYHUX €JE€MEHTiB
. mepeOyBaOTh y IEPiOAMUHIN 3aJI€KHOCTI BiJi BERIMUUHY AMOMHUX 84e.

BeraHOBIeHHA BYEHMMH CKJIAIHOL -"L Tpuragaiite, nNepecTaHOBKY AKUX
OyZoBU aToMa HiATBEepPAMJIO, IO Iepio- @ XiMiYHUX enemMeHTiB 6yno 3po6eHO B

OIUYHAN 3aKOH OINCY€E 3AJEeKHICTD MK nepioayyHiA cucTemi, Wob us 3ako-
HOMIPHICTb HE MNOPYLUYBaNacs.
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Oy/IOBOIO aTOMiB i BJIaCTUBOCTAMHU XiMiUHUX €JIEMEHTIB Ta iIXHiX CIIOJIyK. Bu-
SABUJIOCS, 1110 BCi 0e3 BUHATKY XiMiUuHI eJleMeHTH po3TallloBaHi B TepiognuHii
cucTeMi 3a 3pOCTaHHAM 3apAny Anep ixHix aTomis. Ile gaso migcraBu aja Ta-
KOTO cyJ4acHOTo (hopMyTIOBAHHS IMEPiOAUIHOTO 3aKOHY:

~ " BacTHBOCTI XiMiUHIX €JIEMEHTIB, a TAKOK YTBOPEHUX HUMMU CIIOJIYK IIepe- -
6yBAIOTh y IePiOMIHI# 3aI€XKHOCT] Bi/l BeIMUMHN 3aPAIB A/ep iX ATOMIB.
ITopiBHAHO 3 iHIMUMY 3aTaJIbHUMU 3aKOHAMU IIPUPOIY B IEPiOAMYHOTO 3a-
KOHY BifICyTHil KiTbKicHUN BUpas3 y BUTJIAAL (GOPMYJIHN UM PiBHAHHS, 1110 HOTO
BimoOpaskatoTh. HaTomicTs 11e# exuHMH i3-mOMisK iHITTNX 3aKOHiIB Mae rpadiu-
He BUPaKeHHs Y BUTJIAIL nepioduiHol cucmemu XimMitHuxX eiemenmia.
IIEPIOTUYHA 3MIHA BJIACTUBOCTEN XIMIYHUX EJIEMEHTIB. Mic-
11e KOXKHOT0 XiMiYHOr0 eJieMeHTa B IIePioAnYHiN crucTeMi 4iTKO BU3HaUeHe (BUHSI-
TOK CTAHOBUTH ['ilporeH, M0T0 PO3TAIIIOBYIOTH 1 B IIEPIITili, i B CbOMil rpynax). 3a
KOYKHUM eJIeMEeHTOM 3aKPiMJIeHIH 10T0 MOPAIKOBUI HOMED — IIPOTOHHE YKCJIO.
ITporornne uwmcyo Bif esemMeHTa OO0 eJieMEeHTa IIOCTiHHO B3MiHIOETBHCA,
30iJIBIIIYIOUNCEH Ha OJUHUINI0. BIacTUBOCTI XiMiUHMX ejIeMeHTiB Ta YTBOPEHUX
HUMU CIIOJYK TaKOK 3MiHIOIOThCSA, ajie epioguuHo. BraMocs 10 KOHKPETHUX
mpukJaagis (Tabu. 4).

Tabauus 4
ITopiBHAHHA eJIeMeHTiB TPETHOTO mepioay,
TMPOCTHX i CKIATHUX PEYOBUH, YTBOPEHUX HUMH
. EnemeHTn TpEeThOro nepioany
O3Haky NOPiBHAHHS :
nNa | 1pMg 13Al 145 15P 165 | 17Cl | 1gAr
i | P, P
Popmynanpoctoi |\ Mg Al Si |4 s, | cl | Ar
PEYOBMHM P
Fpyna npocTyx mMeTanm HemeTanm
peyoBuMH

dopmyna BMLLOIO Na,O MgO AlbLO; | SiO, | P,Os | SO3 | ClL,O; | —

%Kgcﬁii'ﬁl?g:;gﬂgf NaOH | Mg(OH), | AI(OH)s | H,SiOs | HsPO, | HoSO, | HCIO, | —
XimMi4Hi BNacTnBOCTI .. amodo-
okcuay OCHOBHI TepHi

JNeTki cnonyku

3 ligporeHom

KNCNOTHi —

— — — SiHy | PHy | HoS | HCI | —

Y Tomy, MI0 POSTJIAHYTI 3MiHU HOCATH IEPiOAMYHUI XapaKTep, IIEPEKO-

HY€ CXO0XKicTh BactuBocTeil @iyopy (mopAaKoBuii Homep 9) 3 BIaCTUBOCTAMU

Xopy (mopsaakoBuii Homep 17), a Tako:x Bpomy, 1110 po3TaiioBaHuil y mepio-

IUYHiN cucTeMi mig HomepoMm 35.

s Ilepiognuna 3miHa BJIacTUBOCTEN Xa-

- Mpuragaiite i Ha3siTb BiAOMI BaM  pakTepHa ii A MeTATIYHAX €JIeMEHTIB.

@ CNiNbHi BNACTUBOCTI ranoreHie. Tak, BaactuBocTi Jlitito sLi — esemenTa

apyroro mepiomy, Harpiro {;Na — eue-

MeHTa TPeThOTO Iepiony, i poaramoBanoro y yersepromy mepiozai Kamito oK
nepiogmuHo (Uepes BiciM XiMiUHMX eJIeMEeHTiB) IIOBTOPIOIOTHCS
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1) yTBOpeHi HUMU IIPOCTi PEYOBUMHU — HAWAKTUBHIIIIL MeTali, TOMY B pPAIi
aKTUBHOCTI PO3TAIIIOBAHI IEPIITUMU;

2) ixHi okcuagu MaloTh 3arajabHy (opmyay Me,O, aKTUBHO B3aEMOJiIOTH 3 BO-
[I010, YTBOPIOIOUM TiApoKcuau 3aranbHoi popmyau MeOH;

3) rizporcuou TYy;KHUX €JIEMEHTiB HaJIEXKaTh J0 JIYTiB i € CHJIIBHUMU eJIeKTPO-
JiTamMu.
Y womy s npuuuna nepioduunol smMiHu 6racmusocmeil XiMivHUX eJleMeH-

mie ma ixHix cnoayx?

oo neenensennencasenianensonnonesnonsanennonnanonneai) TLOV\,POLWOW pynamis

3aBpaaHHsA 1. PO3rnsHbTE MasntoHOK 4, L0 CTOCYETLCS Oy40BM aTOMIB yXXHMX ene- .
mMeHTiB JliTito, Hatpito, Kanito. 3Hangite cninbHi i BigMiHHI pycKn y 306paeHiin 6yaoBi
€1EKTPOHHMX 060/TOHOK aTOMIB. [epeKkoHanTeCh, Lo B aTOMax JIY>KHUX eIEMEHTIB Of1-
HaKOBA KiNbKICTb €N1eKTPOHIB Ha 30BHILULHBOMY EHEPIreTUHHOMY PIBHI.

Li +3 | Na +11 [N

Cxemun 6yooBu eNleKTPOHHNX 0O0NIOHOK aTOMIB rafioreHis

3aBgaHHa 2. Cknapfite eNeKTpoHHi popmynu atomis JliTito, Hatpito, Kanito, i BU ©
noGaunTe, WO BCE Le — S-efieMeHTV. TOMY A/t HUX MOXEMO 3po0uTH Takuii 3a- -
ranbHWN 3annc eNeKTPOHHOT GOPMYIIV 30BHILLHBOrO EHEPreTUHHOIO PIBHS: NS'.

3aBgaHHa 3. 3HaNAiTb CNiNbHI | BiAMIHHI pycn B OyA0Bi enekTpoHHUX 060510~

- Hok aToMiB ®Pnyopy, Xnopy, Epomy, 306paxeHnx Ha MasoHKy 5. 3anuiuiTb, CKinbku
. e/IeKTPOHIB MICTUTLCS B aTOMaXx rasioreHis Ha 30BHiLLHbOMY EHEPreTUYHOMY PiBHi.
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3aBgaHHsa 4. BukoHanTe 3aBOoaHHa, aHanoriyHe 3aBaaHHo 2, ane aasa ranore-

: HiB. Cknaaite 3arasbHy €feKTPOHHY GOPMYy 30BHILLUHBOMO EHEPIreTUYHOIO PIiBHSA
: aTOMIB rafioreHis.
3aBpgaHHa 5. BUCNoBTe CymXEHHS MpPOo MNPUYMHY NOAiOHOCTI BNacTMBOCTEN

© NYXKHWX €NeMEHTIB Ta iXHiX CrIoNyK, ranoreHis Ta ixHix Cronyk.

. TlepioguuHa 3MiHa BiacTUBOCTell eJleMeHTIB i IXHiX cIOJYK IOB’A3aHA 3 -

0CO0JIMBOCTAMMU OY/IOBM ATOMiB XiMiuHUX ejieMeHTiB. EjemMenTH 3 mogioum-
MU BJIACTHUBOCTAMHU I OTJHAKOBOIO (hOPMOIO OKCHUIIB, TAPOKCUIIB, JIETKUX
croJryK 3 I'igporeHoM MaroTh OJHAKOBY €JI€KTPOHHY KOH(Irypallito 30BHiIII-

R

HBOT'O EHEPTETUYHOTO PiBHA, KA 3 IEBHOIO MIEPIOAUYHICTIO IIOBTOPIOETHCA. *

IIEPIOJJUYHA CHUCTEMA M BYJOBA ATOMA. 3’acyBanns (isma-
HOI CyTi MepioffMYHOT0 3aKOHY 3HAUHO PO3UINPUIIO iHPOPMAUILRY PYHKYII0
IePioINIHO] CUCTEMU:

L 4

MOPAIKOBU HOMeP (ATOMHHUM HOMEP, IPOTOHHE YMCJIO) XiMiuHOTO eJie-
MeHTa BKasdye Ha BEJUUYUHY 3apAny Sapa aToMa, KiJbKiCThb IIPOTOHIB
y AIpi Ta KiIBbKIiCTEL eJIEKTPOHIB B €JIeKTPOHHIN 000J0HIII aToMa;

3a Pi3HUIIEIO0 MiK BiIHOCHOIO aTOMHOIO MAcCOI0 XiMiuHOTO eJleMeHTa Ta
Moro IMOPASKOBUM HOMEPOM BCTAHOBJIIOIOTH KiJbKiCTh HEUTPOHIB Yy
Aapi aToma;

HOMep 1epiomy 30iraeTbcAd 3 KiJIBKiICTIO eHepreTHMYHUX pPiBHIB
(eIeKTPOHHUX IIIapPiB) B €JIEKTPOHHINM 000JIOHIII aToMa;

aToOMHU XiMiUHMX eJIeMeHTiB OJHiel ImiArpynm MarmTh OJHAKOBY KiJb-
KiCTh eJIeKTPOHIiB Ha 30BHIIITHbOMY €HEePreTUYHOMY PiBHi (eJeKTpOoH-
HOMY IIIapi);

B aTOMAax €JIeMEHTiB IT'OJIOBHUX IMiATPYI (TPpym A) KiJIBKiCTh eJIeKTPOHIB
Ha 30BHIIITHROMY €HepPreTHYHOMY PiBHI 30iraeThcs 3 HOMEPOM I'PYIIH;
BUIIlA BAJIEHTHICTh XiMiUHOTO eJleMeHTa I'PpyIl A y CIOJIyKaX JTOPiBHIOE
HOMepY Ipynu (iCHYIOTh BUHATKHN);

IS BUBHAUEHHS BaJIEHTHOCTI HEMETAJiUHUX eJIEMEeHTiB y CIIOJNIYKaX 3
Tigporenom moTpidHo Bix 8 BigHATH HOMEp IPYIN.

f.' Cwmopinwa epyquma

Papiyc atoma (npoctoro ioHa). BHacnigok T1oro, o €enekKTpOH OAHOYaCHO
BUSIBNSE BNACTUBOCTI i MIKPOYACTUHKM, i XBWJi, aTOM HE Mae€ YiTKUX MexX. Tomy
6e3nocepeHbo BUMIPSTM abCOMIOTHI PO3MIpY aTOMIB HEMOXMBO. IxHi paaiycu 6yno
pO3paxoBaHO TEOPETUYHHO.

Pagiycom atoma Ha3mBaeTbCs BiACTaHb B LLEHTPa s4pa 40 chepmnyHOIl NoBepX-
Hi eNeKTPOHHOI 000MI0HKK, MMOBIPHICTE NepebyBaHHSA Ha SAKi eNeKTPOHIB 30- -
BHILLHbOrO EHEePreTUYHOro PiBHSA HabinbLLA. '

LLlo Ginbla KinbkiCTb €HepreTU4HUX PIiBHIB B €NEKTPOHHIN 0O0M0HLi aTtomMa, TO
OinbLuKniA Moro pagiyc. Ta Le He 03Hayvae, WO 3a HAsIBHOCTI B e/1IEMEHTIB O4HOr0 nepioay
OHaAKOBOI KifIbKOCTi EHEPreTUYHNX PIBHIB IX pafiycu 04HaKoBi. TeopeTuyHi po3paxyH-
KM nokasanu, Lo B Mexax oAHOro rnepiody 3i 30iNblUEHHAM 3apsay sapa pagiycu

16 |

r



aToMiB He 30iNbLUYOTLCS, a AeLl0 3MEHLYIOThCA. Tak, paaiyc atoma J1iTito CTaHOBUTb
0,157 HM, Togdji Ak paaiyc atoma dnyopy — enemeHTa ogHoro 3 JliTiem nepiogy —
0,042 Hm. Lle MOXHa NOSICHUTM TUM, LLO B nepioai 3i 36i/bLLIEHHSAM NOPSOKOBOro HO-
Mepa XiMIiYHOro efieMeHTa NoCigA0BHO 3pOCTaE 3apan a4pa i KinbKiCTb €1eKTPOHIB Ha
30BHILLHLOMY EHEePreTUYHOMY PiBHI. EnekTpoHu 3i 36inblueHHIM 3apsay sapa npuTs-
ryloTbCH 40 HbOrO CUJIbHILLIE, | TOMY B Nepioai pagiyc aToMiB MOCTYNOBO 3MEHLLUYETHLCS.

. B atomiB XiMiYHMX €fleMeHTIB OQHOro nepioay KinbKiCTb €/IEKTPOHHUX LWapiB '
ofHakoBa, a pafjycu pi3Hi: 3i 30iNbLLUEHHAM MPOTOHHOIrO 4YMcia BOHM AELlo
. 3MEHLUYIOTbCS. 3

®eeccseccsssecscssss s ss e D I I I I D I I I I ceeee e

ceees

B enemeHTiB Manunx nepioaiB 3MEHLLIEHHS pafiyciB BiaOyBaETbLCS MOMITHILLE, HIX Le
Ma€ Micue Y BENNKMX nepiogax.

Y ronoBHUX Nigrpynax 3i 36ifbLWEeHHSM NPOTOHHOIO Y1Ca eNeMEHTIB (3ropu BHU3)
3pP0OCTaEe KiNbkKiCTb eHEPreTUYHMX PIBHIB, a OTXe N pagiyc. Y Mmexax oaHiei nigrpynu
NMPOCTEXYETLCSA NPOTUIEXHA 3aKOHOMIPHICTb — 3i 36iNbLUEHHSAM 3apaay sapa pagiycu
aToMmiB 36inbLUytOTbCA. Y JliTito pagiyc atoma ctaHoBUTb 0,157 HM, a B Py6igiio, Lo po3-
TaloBaHW B 0AHil nigrpyni 3 Jlitiem, — 0,265 HM.

3MmiHa pagiyciB aToMiB y rpynax nosiCHIOE 3MiHy MeTaniyHNX BJTAaCTUBOCTEN eNleMeH-
TiB ogHi€eil rpynu. LLLo pani Big aopa po3TalloBaHi BaNeHTHI eNeKTPOHM (3afigHi B yTBO-
PEHHI XiMIYHOr0 3B’S13KY), TO BOHM MEHLLE NPUTArYIOTbCS A0 94Ppa, a 3HAYUTb, IX flere
BigoaBaTn. Yepes ue MeTaniyHi BNaCTUBOCTI, O 0OYMOBJIEHI 3AaTHICTIO €/IEMEHTIB Bif-
[aBaTu eNnekTpoHu, y rpynax 3pocTatoTb. BogHo4ac HemeTanivyHi BAaCTUBOCTI €IEMEH-
TiB y rpynax 3i 36inbLeHHIM pagiyca aToMiB (NOpsAKOBOro HOMepa) 3MEHLLYIOTLCS.

3 ornaay Ha po3rnsHyTe cepen YCix XiMiYHUX eleMeHTIB HanbinbLl akTUBHUM MeTa-
NivHMM enemeHToM € PpaHLin (ockinbkn MpaHuii y npupoai He BUSIBNEHWIA, @ JOOYTUM
LUTYYHO SAEPHUM CUHTE30M, TO Cepe, HasBHUX Y MPUPOAi eN1eMeHTIB HalibinbLL akTUBHUN
MeTanivyHni enemeHT — Llesin). A HanbinbLL akTUBHWIA HEMETaNiYHWM enemeHT — dnyop.

Zuaemo, posymicmo

m HasegiTb cyyacHe GopMytoBaHHS NEPiOaMYHOro 3aKOHY.

a LLlo cninbHOro B eNeKkTpoHHI OyaoBi aToMiB enemMeHTiB niarpynu Kap6oHy?

a LLlo cninbHOro B enekTpoHHi 6yaoBi aTOMiB ranoreHis?

a CxapakTepusyinTe CTPYKTYPY KOPOTKOI i AOBroi GopM NepioamnyHOT CUCTEMMU.

a HasBiTb ABa XiMiYHMX efleMeHTV OHIET 3 HITporeHoM nigrpynu i Tpy XiMivHi enemMeHTn

opHoro 3 @epymom nepioay.
2aemocobyeno

i) Ha nincrasi cydacHoro ¢popmyntoBaHHsa NepioanyHOro 3akoHy, NOACHICTb, YOMY AProH,
aToOMHa Maca gKkoro binbLua 3a aToMHy Macy Kanito, po3TalloBaHuii y nepiognyHiin cuc-
TEeMi BiCIMHAOUATUM, a HE OEB’ATHAOUSATUM.

[MTOACHITL NPUYNHY NEPIOAMYHOI 3MiIHN BACTUBOCTEN eNeMeHTIB i IXHiX cnonyk. Npo-
iIMIOCTPYNTE KOHKPETHUMUW MPUKNAAAMMU.

CH) Sk BU noscHmTe, Wwo MarHin i Kanbuiii MaioTe 0AHaKoBY 3arasibHy ¢popmysy okcuay Ta
riapoKcuay  XxapakTepuayTbCs CXOXKMMU XIMIYHUMU BAACTUBOCTSAMMU.

il 3 KO0 NEePIoAMYHICTIO Ta AKi XiMi4HI eleMeHTN MatoTb NoAibHi 3 JliTiem BnacTmeoCTi?
Bignosiab niaTBepapTe GopmMynamMm peyoBUH i NPUKIaaaMmn PiBHSAHb PEakLLi.
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BAAEHTHI CTaHW EAEMEHTIB.

§3. MOXXAMBI CTYNEHI OKMCHEHHS
HEMETAAIYHMX EAEMEHTIB
9-ro 1 3-r0 NEPIOAIB

IHpopMaLiiHa AOBiIAKA

4 BaneHTHICTb — Lie 34aTHICTb aToMiB YTBOPIOBATU XiMiYHi 3B’A3KM 3 MEBHOIO KiIbKiCTIO
IHLLIVX aTOMIB.
#. ToCTiliHy BANEHTHICTb MaIOTh:
| | [ 1] Il Il 1 | 1 B [
H Na F K Mg Ca Ba Zn O Al B
.I.. BinbWiCTb XiMIYHMX €NeMEHTIB MaloTb 3MiHHY BaslIeHTHICTb. HaBoAMMO ii 3Ha4YeHHs
ONS OEAKUX 3 HUX:
Pb Mniombym (IV rpyna) — I, IV;
P ®ocdop (Vrpyna) — I, V;
S Cynbdyp (VI rpyna) — I, IV, VI;

Cr Xpowm (VI rpyna) — II, IlI, VI,

CI Xnop (Vll rpyna) — 1, Ill, V, VII;

Mn ManraH (VI rpyna) — I, IV, VI, VII;
Fe ®epym (VI rpyna) — 11, 1, VI.

# BaneHTHMMUN eNeKTPoHaMN Ha3MBAIOTb ENEKTPOHU, SKi BepyTb y4acTb B YTBOPEHHI
XiMiYHUX 3B’ A3KIB.

@ CTyniHb OKMCHEHHS — Lie YMOBHWIA 3apsig, aToMa B CronyLj, 06YNCAEHNUIA HA OCHOBI
MPUNYLLEHHS, O BOHA CKIAAAETLCA 3 MOHIB.

# CTyniHb OKUCHEHHS MOXe HabyBaTV NO3UTMBHOIO, HEraTUBHOIO Ta HYJILOBOIO 3HAYEHb.

# Y NpocTuUx peHoBMHaxX BaNEHTHICTb | CTYMiHb OKUCHEHHS XIMIYHVIX eNeMEHTIB He 36iraloTh-
cs. Hanpuknag, y monekyni kncHio O, BaneHTHICTb Okcureny ll, a cTyniHb OKMCHEHHS 0.

#. BusHayalouy CTyneHi OKUCHEHHS enemeHTIiB y GiHapHMX CMoayKax, MNOCAYroBYOTLCS
PSIAOM €/1IeKTPOHEraTMBHOCTI. EneMeHTU 3 BinbLUnMM 3HAYEHHSM €JIEKTPOHEraTUBHOC-
Ti MalOTb Bifl’EMHi 3HAQYEHHS CTYMEHIB OKVCHEHHS.

SBYJIKEHUIN CTAH ATOMA. Ile moHATTA IOB’si3aHe 3i 37aTHICTIO
eJIEeKTPOHIB OTPUMYyBaTH AONATKOBI mopIiii eHeprii abo BigmaBaTu ii vacTumy.

o Gmskye K0 AApa PO3MIINEHNN eHEPTeTUYHUHA PiBeHb, TO MEHIIIUM 3a-
macoMm eHeprii HamijeHi #oro enxexkTpoHu. TOOTO €JIEeKTPOHU APYrOTo PiBHA
XapaKTepu3yIThCA MEHIIIOI €HEePrieio, HidK TPeThOT0; TPETHOTO — MEHIIIOI0,
Hi’K yeTBepTOTO i Tak maji. ¥ Merkax CBOrO CTiiKOTO eHepreTWYHOro PiBHA,
eJIEKTPOH He BUIiJIsAE i He mMOTJInMHAaE eHeprii.

OTrpuMaBINu TOAATKOBUI 3amac eHeprii, HaIpuUKJa/ I yac HarpiBaHHA,
eJIEKTPOHU TePeXOAsaTh Ha BUINUWI eHepreTUUHUH IIiApiBeHb, aToOM HaOyBae
36y0dncenozo cmany. 11106 BimpisHATH 30ysKEHUI CTaH aToMa Bifi OCHOBHO-
0, CUMBOJI eJIeMeHTa 3alUCYIOTh 31 3HauKoM *. PosriisHeMo Iie Ha IpUKJIaLi
Kap6omny.

18 |



C (He36ymKeHWin cTaH) C* (36ymKeHuin cTaH)

2p2 2p3

¢T
my

Haseneni 300pasKeHHA JOBOIATD, 1110 aToM KapOoHy MosKe MaTH JBa BAJIEHT-
Hi cTanu. B ogHOMY 3 HUX (OCHOBHOMY) B aTomMa KapOoHy Ba HECIIapeHUX eJIEKT-
poHU, i 11e BU3HAaUae itoro MiHiMabHy BajgeHTHiCTS II Ta cTyminb OKuCHeHH +2.
Y npyromy craHi (30ym:KeHOMY) HeCIIapeHUX eJIEKTPOHIB YOTHUPU. 3a PaXYHOK
Hux KapOoH yTBOPIOE YOTHPH CIILJIbHI €JIeKTPOHHI ITapy 3 iHIITUMU aToMaMB —
HaOyBa€ YOTUPUBAJIEHTHOTO CTAaHY i Ma€ CTYIIiHb OKMCHEeHHA +4 a60 —4:

+2 +4 -4
CO, CO, CH,.

.............................................................................

. 3maTHiCThL €JeKTPOHIB IIePeXOAWTH Ha IiHINI eHepreTwYHi miapiBHi ‘

. 3YMOBJIIOE HASBHICTH B aTOMiB OJHOTO XiMIiUHOTO ejleMeHTa KiJIbKOX
. CTyHIEeHiB OKMCHEHH.

..................................................................................

OCOBJHUBOCTI BYI0OBHU ATOMIB HEMETAJIIYHUX EJEMEHTIB, II1IO
SYMOBJIIOIOTHh XIMIYHI BJIACTHUBOCTI HEMETAUJIIB. 3 BUBYeHO-
TO B OCHOBHI¥ IIIKOJII B 3HAETE, III0 BUIIIA BAJEHTHICTh XiMiUHUX €JIeMEeHTiB
rpyn A [OpiBHIOE HOMeEpY TpyIu, IIPOTe iCHYIOTh BUHATKHW. Hampukian,
Oxcuren posramioBauuii y VI rpymi, npoTre HiKoJIiu He OyBae IIIeCTUBAJIEHTHIM.
Enement 1iei :x migrpynu Cynabhyp Mae CIIoNyKu, y AKUX BiH IIIECTUBAJIEHT-
Huit, Hanpukraazn cyabdhyp(VI) okcun SOs. Ilopax 3 mum icrye cyabdyp(IV)
okcug SOy 3 yvorTupuBasieHTHUM CyabdypoM i rizpores cyabding HoS, y Akomy
BasieHTHicTh Cyapdypy SJOPiBHIOE ZBOM.

EnexTponni koudiryparii 30BHiIIHIX eHepreTuuHuX piBHIB OKcureHy i

Cynb(dypy oOo4HAKOBI:
sO[N] [N] [N
1s2 2s2
mslllwlwlullIﬂlmll [T T T]
1s2 252 2pS 3pt 3d°

I'padiuni eekTpoHHI q)opMme aromiB Okcureny i Cynbdypy cBiguaTh,
mo B aroma OKcureHy BifcyTHi BiibHI eHepreTHuHi KOMipKHu, TOMY BiH He
MO:Ke TIepeiTy B 30yKeHui cTaH i MaTu 6inbIlle IBOX HecapeHuX (BaJieHT-
HUX) e1eKTpoHiB. [[na atoma Cynsdypy Le IiJIKOM peajlbHO, TOMY II[0 B HHOT'O
€ BibHi KOMipKu Ha d-migpiBHI TpeThoro eHepreTuyHOro PiBHSA. [lOTIHMHYB-
IIY TOJaTKOBO €HEePTilo, criapeHi s- i p-exekTpoHu aroma Cyabdypy 3aliMaloTh
BinbHI KoMipku Ha d-migpiBui. ¥ 30ymKeHOMY cTaHi rpadiuHi emeKTpOHHI
dopmyau Cyasdypy Taki:

#
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1s2 2s2 2p%  38s? 3p3 3d!
s (M) [N] [NININ] ] DT e [ [T
1s? 2s2 2p%  3st 3p3 3d?

TobTo, Ha Bigminy Bix Oxkcureny, 3 akum CyJab(yp BXOAUTH A0 OTHiel mif-
TPyIid, eJIeKTPOHU 30BHIIITHBOTO eHepreTudYHoro piBHa atroma Cyabdypy Mo-
KYThb cTaTu HecunapeHuMu it aroMm Cyabdypy PO3MINPIOE CBOI BaJeHTHI MOK-
JIMBOCTI.

B T T R T R R R R R I I I T A A A P

~ " AToMU HeMeTamiYHMX XiMIiTHEX eJeMeHTiB MOXKYTh IIEPEeXOAUTH B 30Y-
3 [PKEeHUH CTaH, SKII0 MaloTh HA 30BHIIITHBOMY €HEPreTUYHOMY PiBHI BiJIb-
Hi eHepreTWuHi KOMipKu, 301IBITYIOUN UM CAaMUM KiJIbKiCTH HecIiape-
HUX eJIEKTPOHIB. 3
MOJKJUBI CTYIIEHI OKUCHEHHA HEMETAJIYHUX EJIEMEHTIB
2-ro I 3-ro IIEPIO/IIB. B eslemMeHTiB 31 3MiHHOIO BaJIeHTHIiCTIO KiJIbKiCThL He-
CcIIapeHUX eJJeKTPOHIB B OCHOBHOMY CTaHi BU3HaAUae MiHiMaJbHY BaJIEHTHICTD
aTOMiB, y 30yIsKEHOMY CTaHi — MPOMIiKHI i MaKCUMaJIbHY (BUIIlY) BaJIe€HT-
HocTi. Buina (MakcuMaabHa) BaJI€HTHICTh 34e0ibIIIOr0 30iraeThbCsa 3 HOMEPOM
rpynu ximiuzoro ejsemenTa. PosrasaHyTra iHGopMallisa gae sMoTy BU3HAUUTU
CTYIeHi OKMCHEHHS, AKUX MOMKYTh HaOyBaTU Ti U4 iHIIIi eJleMeHTH.

cessee®

secsccens
.

TLOV\‘PM*OW LPYV\MM, ..................................................... .

LLlolHo BM 3’acyBanu BaneHTHi ctaHn KapboHy, Okcureny 1 Cynbdypy. Okpim .
HUX, Yy 2-My i 3-My nepiogax postawlosani bop, HitporeH, ®nyop, HeoH, Cuniuiit,
docdop, Xnop, AproH. Yci BOHM po3TallioBaHi B rOIOBHUX Migrpynax, a B atomax
€/IEMEHTIB FOJIOBHUX MiArpyn Bas€HTHI €N1EKTPOHM PO3TaLLOBaHi Ha 30BHILLHbOMY
EHepreTU4yHOMY PiBHiI.

3aBpgaHHsa 1. 3’acyiite MoxuBI BaneHTHi ctaHn dnyopy Ta Pochopy. Ong
LLbOro CKNaAiTh ENEKTPOHHI Ta rpadivyHi enekTpoHHI GOopMyn aTOMIB LUX eNleMeH-
TiB, PO3rNSHbBTE MOX/IMBICTb MEPEXOAY BANIEHTHUX €NEKTPOHIB HA OiNnbLu BigganeHi -
BiO, 94pa atoMa eHepreTuyHi NigpiBHi. :

3aeapanHs 2. Hanuwite popmynu cnonyk : a) dnyopy 3 Okcurenom, dnyopy -
3 ligporeHom; 6) Pocdopy 3 OkcmureHom, Pocdopy 3 lNgporeHom, Lo Bignosiga- :
: 10Tb MOX/IMBMM BaJIEHTHVIM CTaHaM iX aTOMIB, 3a3Ha4Te CTyNeHi OKNCHEHHS. :

m 3aBasiku YoMy aTOMM OHOIO XiMIYHOIO eNleMeHTa MOXYTb MaTW Pi3Hi BAIEHTHI CTaHM?
&l NoscHiTb, L0 HABMBAIOTL CTYNEHEM OKMCHEHHSI.

B Mpo wo cBigunTL TOM GakT, Wo PepyM yTBOPIOE CMOSYKM 3i CTYNEHSAMU OKUCHEHHS +2,
+3 i HaBiTb MOXe MaTu CTyMNiHb OKUCHEHHS +67
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il Cepen HaBegeHUX eNeKTPOHHUX (GOPMyS aToMIB YKaxXiTh, fKa HanexuTb aTomy,
o nepebyBae y 30yaXeHOMY CTaHi.
a) 14Si 1522522p63s13p3; 06) 14Si  1522522p83523p2.
a Cknagitb XiMiYHi PiBHAHHA B3aEMO[i:
a) CUNILIO 3 KNCHEM; B) LIMHKY 3 XJIOPOM,;
6) cuniuito 3 BOOHEM; r) docdopy 3 xnopom.
Bu3HauTe CTyneHi OKUCHEHHSI ENIEMEHTIB Y HUX.
B Aknii 3 xiMivHMX enemenTiB — Dnyop Y Pocdop — Mae nvie 0OavH BaneHTHUIA CTaH?
[MosACHITb HoMmy.
YKkaxiTb pagokK, y AKoOMy 3anucaHi enekTpoHHI GopMyn O4HOro M TOro camoro atoma
B OCHOBHOMY i 30y/J)KEHOMY CTaHax.
A 1522522p83523p* i 1522522p63523p5 B 1522522p® i 1522522p5
B 1522522p' i 1522522p2 I 1522522p?i 1522512p3

‘{e»manwuw, ‘:b

v/ Y npupogj icHye nepioguyHa 3anexHiCTb BAaCTUBOCTEN EIEMEHTIB Ta IXHiX
crnonyk. Ha ocHoBi ysiBneHb Npo 6yg0oBy aTOMiB BOHA 3yMOBJIEHA OAHAKOBOO
€JIEKTPOHHOIO KOHQIrypaLi€eto 30BHILLUHIX eHePreTU4HNX PIBHIB | po3TallyBaH-
HAM BaJ/IEHTHUX €NEKTPOHIB Ha OOHUX | TUX CAMUX EHEPreTUYHUX MiAPIBHSX.

v/ TouHO 0GMEXMTYU OiNIHKY aTOMHOrO MPOCTOPY, Y AKOMY nepebyBae eneKTpoH,
HEMOXJINMBO. XapaKTepU3Youn pyx eNeKTpoHa B aTtoMi, 6epyTb 40 yBarv OinsHKY
3 HalBiNbLLOIO NMOBIPHICTIO Oro NnepebyBaHHSA B aTOMi — aroMHy opOiTaib.

v/ AToMHa opGiTanb — Lie NPOCTIP HABKOIO aTOMHOrO S4pa, Y AKOMY AMOBIP-
HiCTb NepelyBaHHs enekTpoHa Hanbinba (90 i 6inbLue BiAcoTKiB). ICHYE Yo-
Tvpw BUam opbitanen: s, p, d, f.

v/ 3a dpopmoto opbiTaneit enemMeHTV NoAINATb Ha S-, p-, d-, f-eNIeMeHTN.

v~ s-EnemeHTu B nepioanyHii cucTemi posTalloBaHi Ha nodaTky nepiogis. MNep-
wa i gpyra rpynu A yTBOPEHI 3 S-€/IEMEHTIB.

v/ HemeTtaniuHi enemeHTV Hanexatb 40 P-E/1EMEHTIB.

v/ d-EnemeHTu posTalloBaHi B No6GivHMX nigrpynax KopoTKoi nepioanyHol CUc-
Temu (rpynax b gosroro BapiaHTa nepioguyHoi CUCTeMu).

v/ EHepreTnyHo BUTiOHILIOW A9 KOHKPETHOro efiekTpoHa € opGitaib 3 MiHi-

ManbHO eHeprieto, To6To Ta, gka 6avxkya o sapa atoma. BignosigHo oo

NPUHLUMNY «MiHIMaNbHOI eHepril» y Mexax 0gHOro eHepreTn4HOro pPiBHA nep-

LM 3aMnOBHIOETLCS S-NiAPIBEHb, | TiIbKM NiC/S NOro 3anoBHEHHSA PO3MNOYU-

HAETLCHA 3aNOBHEHHSA P-NiOPIBHSA.

B OCHOBHOMY CTaHi aTOM Ma€ MeHLLY eHeprito, HiX Y 30yAXXEHOMY.

BaneHTHi cTaHn enemMeHTiB 00YMOB/EHI HasIBHICTIO HECMAPEHUX eNIEKTPOHIB

aToma, a TakoX TuX, SKi 3’ABMSIOTbLCS MNif, Yac MOro nepexony y 30ymoKeHun

CTaH.

NS

v/ ATOM MOXe nepeinTu 3 0CHOBHOIO CTaHy Yy 36YIXeHUM, 9K B HbOTO € BislbHi
opbGitani.

B
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33BAAHHS DIZHOrO IBHS
§84.)  crkaaaHOCTI

1. VYEKaXiTb OIpOTOHHE YLCJIO S-eJIeMeHTa.

A6 B13

B11 16
2. VYKaXiTh IIPOTOHHE UHMCJIO p-eJIeMeHTA.

A 20 B19

B 26 17
3. VYKaxKiTh IPOTOHHE YHKCJIO d-eJIeMeHTa.

A10 B 20

B15 T 26

4. VYraxiTh CHMBOJ XiMiUHOI'O ejJleMeHTa, eJeKTPOHHA KOH@Iirypailis 3oB-
HiNTHBOTO eHepreTUYHOro PiBHA AKOro 2522p°.
ACr
BN
BP
'F

5. VYraXiTe Ha3By XiMiuyHOTO ejeMeHTa 3a HOT0 €JEeKTPOHHOIO (HOpMYJIOIO
1522522p63523p°.
A Hirporen
b Oxcuren
B Cynsdhyp
T Xnop
30y/IsKeHU Y OCHOBHU CTAH aToMa Iiepefac Iis eJJeKTpoHHa hopmyia?

6. VYKaKiTh eJIeKTPOHHY (hOpMYJIy aToMa, 110 IepedyBae y 30yI:KeHOMY CTaHi.
A 1522522p63s1
B 1522522p%3523p33d!
B 152252
I' 1522522p63523p6
7. BusHauTe xapaKTepHY O3HAKy eJiIeMeHTa, POo3TallloBaHOro y 3 mepioxai
11 V rpyni nepioguuHol cucTeMU.
A y 36ymKeHOMY cTaHi Mae eJleKTPOHHEY KoH(pirypartiro 1s22s22p3s23p®
B HaseXuTh 10 d-ejieMeHTiB
B MmakcuMaSbHUH CTYIiHb OKUCHEHHA +5
I’ sapsan aapa atoma +12
8. VYEKaxirh HasBy XiMiuHOTO eJeMeHTa, y aToMa SKOT0 B OCHOBHOMY CTaHi
HaNOiIbIlle HeCIapeHUX eJeKTPOHIB.
A Heon
b Harpiit
B Kap6on
T HiTporen

22 )
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9. VYraxiTh eJIeKTPOHHY KOoH(pirypairito aroma Kap6ony y 30yA:KeHOMY CTaHi.
A 1522522p2 B 1522s12p3
B 1522522p63s23p! I 1s22s22p5

10. YkaxiTh HasBy XiMiUHOTO eJeMeHTa, y aTOMi SIKOTO BCi eJeKTPOHU B
OCHOBHOMY CTaHi cliapeHi.
A Heon B Kap6on
b Xiop T Cynbdpyp

11. Cxoxi BractuBocti 3 Hartpiem Mae ximiuHuii eieMeHT 3 eJI€KTPOHHOIO
(QopmyJI0I0 aToMaA...
A 1522522p2
B 1s22s!
B 1522522p3
I 1522s22p5

12. IIpoananisyiite meepoxenns 1 i 2 % BubGepiTh MpPaBUIBHUI BapiaT
BigmoBimi.
1. KinbRicTh €1€eKTPOHIB Ha 30BHIMMIHBOMY €HEPreTMUYHOMY PiBHI aTOMiB
€JIeMEeHTiB IrOJIOBHUX HiATpyn 36iraeTbca 3 HOMEPOM I'DYIIH.

2. KinbKicThb eJIeKTPOHIB B €JEeKTPOHHIiT 000JOHIII aToMma 306iraeTbcs 3
aTOMHMM HOMEDPOM eJIEMEHTA.

A mpaBuUJsIbHE JUIIe MEepdHeHH 1

b npaBuabHe guilie maeepoxcenns 2

B upaBuabHi 001ABa TBEPAIKEHHA

I’ HempaBMJIbHI 00UABA TBEPIKEHHSI

13. IIpoananisyiite meepdxenns 1 i 2 # BubGepiTh MpaBUIBLHUI BapiaT
BigmoBini.
1. Y nepeniry Kapbou, Bpom, Oxcuren, Marwuiit, @ayop, Jlitiit, Xaop me-
PEeBasKaIOTh eJIEMEHTHU 3 OJTHAKOBOIO eJIEKTPOHHOIO (DOPMYJIOIO 30BHIIITHBO-
'O eHePTeTUYHOTO PiBHSA aTOMa B OCHOBHOMY CTaHi.

2. EnexTpouHi obosouku aromiB Harpito, @ochopy, Cyabdypy, Aprouy
MalOTh OJHAKOBY KiJIbKiCTh eHePpreTUYHUX PiBHIB.

A npaBusbHE Jullie meepoxienns 1

B npaBuabHe guitie maepoienns 2

B npaBuabHi 001ABa TBEPAIKEHHA

I’ HenmpaBuJIbHI 00UABA TBEPIKEHHS

14. IIpoananisyiite meepdyucenns 1 i 2 1 BubGepiTh NPaBUJIBHUN BapiaHT

BigmoBimi.
1. B enexTpoHHUX KoHQirypamiax aromiB Kauito i @epymy pisHa Kijib-
KiCTb eHepreTUUYHUX PiBHIiB.

2. Aromu Kaiito i ®Pepymy MaioTh OZHAKOBY KiJIbKiCTh eJIeKTPOHIB
Ha 30BHIIITHBOMY €HEepPreTUYHOMY PiBHi.

A npaBusbHE JuIlle meepoxienns 1

B npaBuabHe Juitie maepoienns 2

B npaBuabHi 001ABa TBEPAIKEHHA

I’ HenpaBuJIbHI 00UABA TBEPIKEHHS

23 |
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IIpoanamnisyiite maeepdicerns 1 i 2 it BubepiTh IpaBMJILHIHI BapiaHT BigIoBii.
1. BaneHTHUMU eJIeKTpPoHAMY B aToMi Pepymy € d- i p-eTeKTPOHU.

2. Ina Kap6ony i Cuitinito MOKJIMBUMY € CTYIIEHI OKMCcHeHHA +2 i +4.

A mpaBuibHe suiiie meepoxenns 1

b npaBunbHe Juitie meepoxcenns 2

B npaBuabHi 00UgBa TBEPIKEHHSA

I’ HempaBMJIbHI 00UABA TBEPIKEHHS

PosrarmyiiTe Ha3Bu XiMiUHUX eJeMeHTIB 3a 30i/JbIITeHHAM KiJbKOCTI He-
CIIapeHUX eJIEKTPOHIB y iXHiX aToMaX B OCHOBHOMY CTaHi.

A Bop B ®epym

B ®ochop T Oxcuren

PosrarnryiiTe eemMenTH 3a 30iIbINTEHHAM KiJIbKOCTI S-€JIEKTPOHIB B IXHiX
aToMax.

A Harpiit
b Hitporen

B Kanpmiii
T Cynsdyp

VYraxiTs cnisbHi XapakTepuctuku aromiB Oxkcureny i CyabQypy.

A omHakoBa KiJIbKiCTh eHepreTUYHUX PiBHIB

b ogHakoBa KiJIbKiCTh €JIEKTPOHIB HA 30BHIITHBOMY
eHepreTUYHOMY PiBHI

B ogHaKOBUII BUIITUH CTYHIiHb OKUCHEHHS

T’ maye:xaTsb 10 p-eJIeMeHTiB

Posramyiite dopmyan GiHApHUX CIOJIYK XJIOpPYy 3a 30iJbIIeHHAM IHOTO
CTyIeHs OKMCHEHH.

A Cl1,0 B C1,0, B Cl1,05 T HCI

YuM BU MOKeTe IOACHUTU TaKy Pi3HOMAHITHICTH CTYyHeHiB OKMCHEHHA
Xuopy?

YcraHOBiITHL BiATIOBiAHICTE MisK BarajbHOK €JEKTPOHHOI (HhOopMYJIO0
30BHIIITHBOTO €HEPreTMYHOro PiBHA aTOMiB XiMiUYHUX eJIeMeHTiB OmHiel
TOJIOBHOI IIiATPYIY i HOMEPOM I'DYIIU.

EnektpoHHa dopmyna Fpyna
1 |ns? Al
2 | ns?np? B (II
3 | ns?np® B |III
4 |nslt rimv
4 | VII

CraamitTs popMyaIy OKCUTEHOBMiCcHOI KucaoTu, y aKkiit Cyabdyp Mae MaK-
CUMAaJIbHUY CTYIiHb OKMCHEHHHA.

IIpo arkuii BajmeHTHUHN cTan Pocopy cBiguaThL (POPMYJIN ABOX HOT0 KIUC-
JIOT: HP03 Ta H3PO4?

KaacudikyiiTe eemenTu Ha rpynu s-, p-, d-ejemenTiB: Maruiii, Asiomi-
Hir, Pepym, Hitporen, I'inporen, ®ayop.
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BUBYMBLUM IO TEMY, BU 36araTtute CBOIO0 KOMMETEHTHICTb 3 XiMil 3HaHHAMM Npo:
BWAM XiMIYHOIO 3B’13KY B PEHOBUHAX;
MEXaHi3MM YTBOPEHHS 3B’A3KiB: MOHHOI0, KOBa/IEHTHOr0, 30KpPEMa 3a JOHOPHO-aKLLen-
TOPHUM MEXaHI3MOM, MEeTaNiyHOro, BOAHEBOIO;
YTBOPEHHS KOBAJIEHTHUX 3B’A3KiB Y MONEKY/i aMOHiaKy Ta KaTiOHi aMOHilo;
MOXJIMBICTb YTBOPEHHSA BOAHEBOIO 3B’13KY MiXX MOJIEKynamu BOAW, CNMPTIB, BOAW | CAMPTIB;

aMOpPOHUI | KPUCTaNIYHUM CTaH PEYOBUH;
3aNeXHiCTb Pi3NYHMX BNACTUBOCTEN PEYOBUH Bif, iXHbOT 6yA0BN.

VVVVY VY

Y npoueci BUB4eHHS TeMun popMyBaTUMYTbLCS 11 YAOCKOHANIOBAaTUMYTbCS Balli npen-
MEeTHi BMiHHS:
YCTaHOBJIIOBATH BUAN XiMIYHOIO 3B’13KY B PEYOBMHAX 3a iXHiMu popmynamu;
HaBOAUTU NPUKIAAN PEHOBUH 3 PI3HUMUN BUAAMU XiMIYHHOTO 3B’A3KY;
HaBoAUTU NpUKAa[MN aMoPPHUX | KPUCTaNIYHNX PEYOBUH;
MOSICHIOBATM BiAMIHHOCTI B MEXaHi3Max YTBOPEHHS KOBaNEHTHUX 3B'A3KIB Y MOMEKyi
aMOHiaKy Ta MOHi aMOHilO;
MOSICHIOBATM BIOMIHHOCTI MiXK aMOP@OHUMU | KpUCTaNivHMU PEYOBMHAMU;
nporHo3dyBaTty Gi3nYHi BNaCTMBOCTI PEY4OBMH Ha OCHOBI IXHBOI 6y10BM Ta 6Y0BY pPeYyo-
BWH Ha OCHOBI IXHiX ®i3NYHVX BNACTUBOCTEN;
BUCJIOBJIIOBATU CYAXXEHHS OO0 3aIEXHOCTI Mi>K BUKOPUCTAHHSIM PEYOBUH Ta IXHbOIO
Oyn0BoI0 | BNACTUBOCTAMM
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NOHHUM | METAAIYHMI
§5.)  XiMiuHi 38’93KM B pEYOBMHAX

IHpopMaLiiHa AOBiIAKA

A XiMi4HMI 3B’930K — Lie 3B’SI30K MK YaCTUHKAMM PEYOBUHM, LLIO 3abe3neyye il YiTko
BMU3HA4YEHY CTPYKTYPY.

A Nig yac yTBOpeHHs XiMiYHMX 3B’A3KiB BiAOYyBaETHCA NEPEepO3noAin eNeKkTPOHHOI FyCTu-
HU MiX 3B’I3aHMMK aTOMaMu, BCTAHOB/IIOETLCA NEBHA BiACTaHb MiXK HUMMW.

# TMepepo3nogin enekTPOHHOI NYCTUHM MiXk aTOMaMu NOB’S3aHni 3 eNeKTPoHeraTus-
HICTIO — 34aTHICTIO aTOMa NpUTAryBaTu Ao cebe cninbHy eNeKTPOoHHY napy.

#. 3B’a3KM M aTOMaMW 3 PI3HOIO EIEKTPOHEraTUBHICTIO NONSPHI. ENEKTPOHM XiMIYHOrO
3B’A3Ky OifibLue Yacy nepebyBatoThb Oinig aTomMa 3 OiNbLLOK ENEKTPOHErAaTUBHICTIO.

# EMNipV4HuM (OTPUMaHUM eKCrMepUMEHTaNbHO) KPUTEPIEM [0S XapakTepUCTUKM
€/1EKTPOHEraTUBHOCTI CYXKaTb LUKAIN ENEKTPOHENATUBHOCTEN E/IEMEHTIB.

A Lllkana BioHOCHOT eNeKTPOHeraTMBHOCTI eneMeHTiB 3a MoniHrom:

Li Be B H C N (0] F
1,0 2,0 2,0 2,1 2,5 3,0 3,5 4,0
Na Mg Al _ Si P S cl
0,9 1,2 1,5 1,8 2,1 2,5 3,0
K Ca Sc Ti Fe Ge As Se Br
0,8 1,0 1,3 1,5 1,8 1,8 2,0 2,4 2,8
Rb Sr Y Zr Ru Sn Sb Te J
0,8 1,0 1,2 1,4 2,2 1,8 1,9 2,1 2,5

A 3a cnocobom YTBOPEHHSI XiMiYHi 3B’S3KM MOMINSIOTb HA: MNOHHWI, KOBANEHTHWA,
MeTaniyHnin, BOOHEBUNA.

IMPUPOJA XIMIYHOI'O 3B’SASKY. fAx Bam BimoMo, pe4oBUH 3HAYHO
OinpItie, HisK ximMiuHux enemeHTiB. Ile Tomy, I1T0 aToMu XiMiUHHX eJeMeH-
TiB 37aTHI cIoJydaTucsa Mix co00I0, a TAKOMK 3 aTOMaMH iHIINX eJeMeHTiB
y pisHi#l KimbKOCTi Ta mocaimoBHOCTI, yTBopoloun Ximiuui 3B sA3Ku. ¥ 8 Ta
10 KJy1acax BM 3HAMOMMJINCA 3 HOHHUM, KOBAJIEHTHNM i BOJHEBUM BUAAMH Xi-
miuHOTO 3B’A3KYy. HacTtas uac cucremarusyBaTu HaOyTi 3HAHHSA ¥ BiTHOBUTHU
Ti, 1110 30eperanucsa B JOBrOTPUBAJIiH mam’ sTi.

XimiuHnit 38’ 430K € Pe3yJIbTATOM B3a€MO/Iil aTOMiB, VHACIILOK SIKOI yTBO-
PIOETHCA cTilika OararoaToMHa cucremMa (MoJeKyJja, HoH, KPpUCTAJ) i mocara-
eThCA MiHiMyM ii moTeHItiaJbHOI eHeprii. YTBOpeHHsS XiMiuHOTO 3B’S3KY CY-
IPOBOJKYETHCSA MOHMKEHHIM eHeprii B cucTeMi.

VHacmioKk yTBOpeHHA XiMiuHMX 3B’A3KiB eHepreTwWUHi piBHI eIeKTpPOH-
HUX 000JIOHOK aTOMIiB CTAIOTh 3aBePIIeHUMH. 1K B1 BiKe 3HAETE, 3aBePIIeHUIA

26 )



30BHIIITHil eHePTeTUYHHNN PiBeHb — Iie PiBeHb i3 BOChbMU eJIeKTPOHiB (mira -
poreny, I'emito — i3 gBOX).

" BHACJIiZOK yTBOPEHHS XiMiuHOTO 3B’SA3KYy €JEKTPOHHI O0OJIOHKU a'ro-.'
MiB HaOyBalOTh CTiiiKoi GyZoBHU. IxHiil 30BHiMIHIH eHepreTHMYHMI pi-

! BEeHb CTa€ 3aBePIIEHUM 1 Mae€ eJIeKTPOHHY KOHGIrypaijito ogHaKOBY
. 3 HAWOJMIKYMM iHEPTHUM XiMiYHUM eJIeMEeHTOM. ;

ceees

3aBepIIIeHiCTh eJIEKTPOHHOI KoHQirypallii mocsaraerbcss KiJibKOMa CIIOCO-
bamu:

€ 1I0BHOIO IIepeaadero BAJICHTHUX eJIeKTPOHIB iHIIIMM aTroMaM;

¢ IOBHUM IPUHAHATTAM BAJCHTHUX €JeKTPOHIB BiJ iHIIINX aTOMiB;

€ YTBOpEHHSAM CIiIBHUX eJIEKTPOHHUX Iap, IO OJHOUYACHO HaJEKaThb

oboM aTomam.

To6To /151 TOTO, 11100 MaTH 3aBEePIeHUI 30BHIIITHI T eHepreTUYHUH PiBeHb,
aToOMHU MOXKYTh IIPUEAHYBATHU YU BifmaBaTu eJeKTPOHU, abo K yTBOPIOBATH
CHLIBHI eIeKTPOHHI mapu. ¥ KOXKHOMY KOHKPETHOMY BHUIIAAKY CIIOCiO 3aJie-
JKUTH BiJl €IeKTPOHETaTUBHOCTI 1 OyA0BY 30BHIIITHHOT'O €HEPTreTUUYHOTO PiBHA
eJIeKTPOHHOI 000JIOHKY aToMa.

3HauHNII BHECOK Y PO3PO0JIeHHA Teopil xiMiuHoro 38’ A3Ky 3poous Jlaiinyc
IToxainr.

qupopmauu“um emopiika
Jlavinyc [lMoniHr (1901-1994). AMepuKaHCbKUIA XiMiK, Bi-
OOMUIA CBOIMW HayKOBUMW OOCSITHEHHAMMU B rasysi KBaHTOBOI
Ximii i Gioximil. 3a AOCNiOKEHHA NPUPoAY XiMIYHOro 3B’A3KY
i Tl 3aCTOCyBaHHA [J19 BU3HA4YEHHS CTPYKTYpU CHONYK y4e-
HUIA ByB yooCTOEHU Yy 1954 p. BULLIOI HAayKOBOI Haropoau —
Hob6eniscbkoi npemii 3 ximii. YknageHa BieHuM y 1925 p. wka-
la eNekTpPoHeraTMBHOCTI HE BTpaTu/ia HaAyKOBOI 3HAYYLLLOCTI 1
norenep.

MOHATTSA MPO MOHHUN XIMIYHUN 3B’S30K. Ha miacrasi Teo-
pii ximiuHOro 3B’A3KY BiAgaBaTU BaJIEHTHI €JIEKTPOHU €HEePreTUYHO BUTiTHO
TUM aToMaM, AKi MaloTh ix Hebarato (MeHIIe IIOJOBWHHU Bil THUX, IO Ie-
pebyBaroTh Ha S30BHIIIHBOMY €HEpPreTHUYHOMY pPiBHiI iHepTHOro ximiumoro
enemenTa). Takumu € aromm MetasiuHmx ejxemeHTiB. Ilig wac yTBOpeHHA
xiMiyHMX 3B’dA3KiB 3 aroMaMM HeMeTaJiUuHUX eJeMeHTiB BOHU BiJIaroTb
€JIEKTPOHU i TepeTBOPIOIOTHCA HA MO3UTHUBHO 3apdal:KeHi MOHM — KarTio-
Hu. Hanpukaan, Maruiii yrBopioe 6imapuy cmnoayky i3 Cyabpypom MgS —
MarHiil cyabdin. PosrigaHyTH yTBOPEeHHS XiMiuHOTO 3B SABKY B ITili CHOJYITL
JoIIoMoOsKe iHdopmaillia MmaaoHKa 6 Ha c. 28.

B aroma Marsuito Ha 30BHIIITHBOMY €HEPTETUYHOMY PiBHI JIUIIIE 1Ba €JIE€KT-
pouu. B atroma Cyab(dypy BaJeHTHUX €JEeKTPOHIB IIIiCTh, TOXK HOMY eHepre-
TUYHO BUTIAHIIIE AJIA 3aBEPIIEeHHA 30BHIITHLOTO €HEPTEeTUYHOTO PiBHA IIPU-
€qHaTH ABa eJJeKTPOHU, aHisK BiggaBaTH IIiCTh.

27 )
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Cxemun B6yooBK e1eKTPOHHNX 00600HOK aTOMIB i MoHIB MarHito i Cynbdypy

Cxema (MaJji. 7) if0cTpy€e YTBOPEHHA HOHHOTO XiMiuHOTO 3B’ A3KY MiK Ka-
tiomom Marniro Mg?" i cynndig-anionom S2°. BzaeMHe nIpuTATaHHA IUX i0-
HiB 3a0e3meuye IiJiCHiICTh KPUCTATy PEUOBUHY MaTHil cyabdin. Cepen pedo-
BUH 3 HOHHUM XiMiuHUM 3B’ A3KOM HeMa€ piauH i rasis.

/Mg: -+ S = [Mg]?* + [::S::]Q—/

Cxema yTBOPEHHS MOHHOIO XiMIYHOIO 3B’13KY B MarHiin cynboigi
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: Honnuii 36’230k — 1e XiMiuHMI 3B’ 130K MiK IPOTUJIEIKHO 3apALKEeHN- '
: MM MOHaAMU 38 PaXYHOK CHUJI €JIEKTPOCTATUYHOrO npursaranusd. Ilix gac

. HIOT0 YTBOPEHHS Bil0OYBa€ThCS OJHOCTOPOHHS Iepesada eJJeKTPOHIB Bif 3
: OIHOTO aToMa iHIIIOMY. :

Houuuii 38’ 430K MOYKIHBUII MisK aTOMaMU XiMiUHIX eJIeMeHTIB, IT[0 icTOT-
HO BiIPi3HAIOTHCA MiK CO00I0 BEJIUUYNHOIO €JIeKTPOHETaTUBHOCTI. 3BEePHITHCA
IO IIIKAJIY eJIeKTPOHETaTUBHOCTI, 1110 B iHdopmalifinii foBigmi. 3uaiigiTs duc-
JIOBi 3HAUEHHA eJIeKTpPOHeraTuBHOCTI JliTiio it dayopy. BucHOBOK omgHO3HAY-
Huit, JliTiii — eJeMeHT 3 HU3BbKOIO, a Payop — 3 HAIGIIBINIOK eJeKTPOHeTa-
TuBHicTIO. OT)Ke, yTBOpeHa HUMHU CKJIaJHA PeYOBMHA Ma€ MOHHUI 3B’ I30K.

R P PP PRI PIIRPRINS Twmpmww zpvamm

3aspanHs 1. Cknafitb eNeKTPOHHY Ta rpadiyHy enekTpoHHy hGopMyv aToMis
- NiTito | Dnyopy. :
. 3aBpaHHs 2. CknafiTe PIBHAHHS peakuii NiTito 3 GTOpPOoM, PO3rigHbTE MEXaHI3M
- YTBOPEHHS XiMIHHOrO 3B’S3KY B NPOAYKTI peakLiji. :
. 3aBgaHHs 3. Cknafitb eNeKTPOHHY Ta rpadiiHy enekTpoHHy hopMynn MOHIB
- NiTito | dnyopy. :
: Yy BOanocsa atomMam XiMiYHUX eEMEHTIB JOCAITU 3aBEPLUEHOCTI 30BHILLHLOIO
. @HEepreTUYHOro PiBHA?

. VloHHUI1 3B’A30K YTBOPIOETHCA €JEeMEHTAMU 3 BEJUKOI0 Di3HHIEI0 B '
! eJIEKTPOHETaTWBHOCTi. KJEeKTPOHW 3aBXKAW IEPEeXOoAATH Bifi aToma 3
© MEHIIIOIO eJIEKTPOHEeTraTUBHICTIO IO aToMa, ¥ AKOT0 BOHA OijbIma. 1

Houunit xiMiunuii 8B’ A80K icHye B GiHAPHUX CIIOIYKAaX, YTBOPEHUX 3 aTO-
MiB MeTaJiuHMX 1 HeMeTaJiuHMX eJieMeHTiB, Hampukjgan Harpito i Xiaopy
(NaCl), Kaxiro i Cyasdypy (K,S), Maruiro it Okcureny (MgO), a TakoK MixK
KaTioHaM¥W MeTaJiYHUX eJIeMeHTIiB i rigpokcua-aHioHaMm B OCHOBaxX i aM-
(doTepHUX TiIPOKCHUAAX, MiK KaTioHaM! MeTaJiuHUX eJIEMEeHTiB ¥ aHioHaMu
KUCJIOTHUX 3aJUIIKIB Y COIAX.

METAJITYHUN 3B’A30K. YTBOPeHHS METATIYHOTO 3B’SA3KY TaKOMXK
OB’ sI3aHe 3 Ji€I0 CUJ eJIeKTPOCTATUUYHOTO IPUTATAHHS, 110 Jil0Th MiK HOHI-
30BAaHMMU aTOMaMM METAJy ¥ [IeJIOKAJIi30BaHNMU BaJeHTHUMUY eJIeKTPOHAMU,
10 JicTa/iu Ha3BY «eJeKTPOHHUIU ras» . Ciupasa B TOMY, III0 B OiJIbIIIOCTI MeTa-
JIiB Ha 30BHIMTHBOMY €HEPIreTUUYHOMY PiBHI aTOMiB MaJIiO BaJeHTHUX €JIEKTPO-
HiB (1-2, pige 3), i BOHU cJ1a0K0 IPUTATYIOTHCA 10 AApa, TOMY Ha IIEeBHUI Yac
BTPavaroTh 3B’ A30K 3 HUM. BifgaBiiu eJeKTPOHM, TaKi aTOMU I€PETBOPIOIOTh-
csa HA kamioHu. EeKTpoHu, 110 BTPATUJIN 3B’ I30K 31 CBOIMU aToMaMu, BiJIbHO
MepeMiIyIThCsa Vv KpucTaiai metany. TaKi eIeKTPOHU CTAIOTh CRilbHUMU, OO
He HaJIeXKaTh SKOMYChb KOHKpeTHOMY aTomy (MaJj. 8 Ha c. 30). ¥ Temi 4 mu 110-
BEepPHEMOCH JIO IIhOT0, i B 3PO3yMieTe, SKe BiTHOIIIEHHSA ITi eJIEKTPOHU MAalOTh
IO 3araJIbHUX BJIACTHUBOCTEI MeTaJIiB.
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Cxema YTBOPEHHA MeTaNiyHOro 38’ A3Ky

B R I R T I R I R R I I I
.

2 Memaniunuii 36’230k — Te XiMiuHHNI 3B’A30K, 3yMOBJIEHUII HasgBHIiC-
TIO Y METAJIB CNiJAbHUX eleKMPOHiE (HUMU CTAIOTh eJIeKTPOHU 30BHIIII-
HiX eHepreTMUYHUX PiBHIB, IO BTPATHUJIU 3B A30K 3 AApPaMHU CBOIiX aTo-
MiB) I kamiorig (yTBOPUJIMCA BHACTILOK yTPATH aTOMaMU BaJIEHTHUX
eJIEKTPOHIB).

© 6 6 6 600 0 00 s s e 0 0 s s e 0 0 s s e e e e s e e e s s s 000 see 00 see00sce0essee00sce00ssee00sce 00000

®eececsssscecs

Meramiuauii 38’ a30K Minuuii. AK i cIOJMyKM 3 HOHHMM TUIIOM 3B’SA3KY,
MeTasu TBepAi (BUHATOK CTAHOBUTDH PTYTh), KPUCTATIiIUH, 31e0iabIIIOT0 TYyTro-

IJIABKi peYOBUHU.

Meraniuauii 3B A30K y UMCTOMY BUIVISAI pPeaidyeTbCd TiJIbKU Y JYIK-
HUX 1 JIy’KHO3eMeJbHUX MeTajlaX, TOMl K 1HIIi MeTajau mopsaj i3 MeTaJiuyHuM
YTBOPIOIOTH KOBAJIEHTHUIN 3B’SAB0K. ¥ METAJIYHUX p-eJEeMeHTiB i 0co0Ju-
BO y d-eJIeMEHTiB TiJIbKV HEBeJWKA YaCTHUHA €JIEKTPOHIB CTAIOTh CHiJILHU-
mu. Hampurkiaazn, y merany Hiob6il0o HA OZWH aTOM B CepPeIHLOMY IIPUIIALAE
1,2 cuinbHUX OEJOKaNi30BaHUX eJIEKTPOHMU. IHI BaJIeHTHI eJIeKTPOHU YTBO-
PIOIOTH KOBaJIeHTHI 3B’ s13KH i3 cyciguimu aromamu Hiobifo. IluM mOsCHIOIOTE-
cs BICOKAa TeMIlepaTypa ILJIaBJeHHs Ta BeJMKa MeXaHiuHa MiIlHiCThL MeTaJIiB,

YTBOpPEHUX d-ejieMeHTaMU.

’ Cwmopiiwa epyquma

Ha nigcTtaBi Teopii XiMiHHOIro 3B’A3KY CTa€ 3P03YyMIiNIO XiMiYHa iIHEPTHICTb NPOCTUX
ras3onofibHMX PEe4YOBUH renilo, HEOHY, aproHy, KCEHOHY, pagoHy. IHEPTHI BOHN TOMY,

L0 30BHILLHI eHepreTU4Hi PiBHI eNeKTPOHHMX 0O0N0OHOK iXHIX aTOMIB 3aBEpPLLEHI:
He — 1s?
1oNe — 1322322p6
18Ar — 15%2522p63523p°
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Y pOo3rnsiHyTin eNnekTPOHHIM 6yaoBi cnpauboBYE NpaBuilo OKTETY (Big naT. okto —
«BiCiM»): eneKkTpoHHa 000I0HKA, WO MICTUTb BiCiM eNeKTPOoHIB, € eHepPreTU4HO CTil-
KOl0. ATOM 3 TaKkO0 0O0SOHKOIO HEAKTUBHUIA Y XIMIYHUX PEAKLLSX.

YueHnm oo 1962 p. He BoaBanocs O0OYTU XOOHOI CNOSYKU iHEPTHUX eNEMEHTIB,
xo4a JlanHyc MoniHr y 1933 p. nepepbaums, wo KceHoH, KpunToH i PagoH MOXyTb
YTBOPIOBATU XiMiYHi 3B’A3KW 3 HAMBIiNbLL eNneKkTpoHeraTuBHUMM atoMmamm OKCUTEHY YK
dnyopy. HuHi y cneuianbHnx ymoBax cuHTe3o0BaHo noHaz 200 cnonyk KceHony, Kpun-

TOHY i PapoHy 3 OkcureHoM Ta @nyopom.
Zwaemo, posymicmo

m [ariTe BU3HaA4YEHHS KaTiOHIB 1 aHIOHIB, HaBediTb NPUKIaau.

a MosACHITb, 9K BioOyBaETLCA YTBOPEHHS MOHHOIO Ta MeTasliyHOro 3B’A3KiB.

a AKnx 3MiH 3a3Ha€E enekTPOHHA 060/IOHKA aTOMIB MeTaivH1X eNIeMeHTIB Nif, 4ac yTBo-
PEHHS MOHHOIO XiMi4YHOro 3B’A3Ky? MMOSICHITb HA KOHKPETHOMY NpuKNaai.

a AKMx 3MiH 3a3Ha€e enekTpoHHa 00O0NIOHKA aTOMIB HEMETaNiYHUX eNeMeHTIB Mig yac
YTBOPEHHSI NOHHOIO XiMiYHOI O 3B’A3Ky? [MOSICHITL HA KOHKPETHOMY NPUKNIAA;.

ﬂ YKaxiTb, AKi 3 PE4OBUH YTBOPEHI METaNIIYHUM, & AKi — NOHHMUM XiMI4HM 3B’A3KOM: NiTili

okcua, 3aniso, kanin cynbdin, antoMiHin.
Bacwocobyemo

i v MOXe YyTBOPUTUCS MOHHUIA 3B’A30K MK aTtomamu Xnopy i Cynbpypy? Bianosigb
apryMeHTymre.
Cknagitb enekTpoHHi dopmynum atomis Kanito i Xnopy. MoscHiTb, 9KMM YAHOM MixX aTo-
MaMu LMX eNIEMEHTIB YTBOPIOETLCS NOHHWI 3B’ A30K Y Kanil Xnopua,.

3. ATOM enemeHTa Mae Ha ABa eNlekTPoHW Binblie, HiX kaTioH Kanito. Ha3BiTb enemMeHT,
CKNafiTb eNeKTPOHHY GOpMYIy MOro atomMa. Y MOXyTb aTOMM LIbOr0O e/lEMEHTa YTBO-
proBaTn NOHHWIM 3B’A30K?

ATOM enleMeHTa Mae Ha CiM eIeKTPOHIB MeHLUEe, HiX cynbdia-aHioH. Ha3BiTb enemMeHT,
CcKNafiTb eNeKTpoHHy GopMyay oro atoma. Ak1MM cnocoboM BiH 3MOXe AOCArTU 3a-
BEPLLEHOCTi eN1eKTPOHHOT KOH®Irypauii atoma nif, 4ac yTBOPEHHS XiMiYHOro 3B’A3Ky?

KOBAAEHTHMIM XIMIYHMIM 3B’930K Ta
§6.)  AOHOPHO-aKLEMTOPHMIM MEXAHI3M
MOro YTBOPEHHS (Ha MPOWKAJA

KaTIOHA aMOHIIO)

YTBOPEHHA KOBAJIEHTHOI'O 3B’A3KY. Ha BigMiHy Big HOHHOTO
3B ABKY, IIiJi 4yac YyTBOPEHHS SIKOI'0 aTOMHP MeTaJiuHUX eJeMeHTiB BiagaioTb
BaJICHTHI €JIEKTPOHMU, a aTOMU HeMeTaJiUuHUX eJIeMEeHTiB NpUETHYIOTH iX,
YTBOPEHHSA XiMiuHOro 3B’SI3Ky MiK aTroMaMy HeMeTaJiuHUX eJeMEeHTiB Bif-
OyBaeTbCaA mo-iHIIOMY. ATOMM He BiAJalOTh 1 He IPUEIHYIOTH €JIEeKTPOHU B
OIHOCTOPOHHLOMY MOPAIKY, & YTBOPIOIOTH i3 BAJeHTHUX HECIIAPEHUX eJIeKT-
POHIB CIi/NbHI €JIeKTPOHHI Tapu B TaKiii KiJTbKOCTi, 1110 3a0e3meuye KO:KHOMY
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aToMy 3aBepllleHy OYAOBY B30BHIIIIHHROTO €HEPreTUYHOTO PiBHs. Y TBOPEHUIA
y Takuii cooci6 xiMiuHMi 3B’ 130K HA3UBAIOTh KOBAJLEHMHUM.

3’sicoByBaTU OCOOJMBOCTI YTBOPEHHS I[BOT0 3B’ A3KY PO3IOYHEMO HA IIPU-
KJaai mosekyau rigpores xaopuny HCI.

Crepiny ckJaageMo eJeKTPOHHI Ta rpad)iuHi eJIeKTpoHHI (popMyJu aToMiB

000X XiMiUYHUX eJIeMeHTiB.
H — 15t

17Cl — 1322322p63323p5 N[N 1] 1]

Hait6mmxuum no Iigporeny imepTHUM esiemeHTOM € ['esiii, ejleKTpoHHA
000JI0HKA aToMa AKOI'0 CKJIaJaeThCsd 3 IBOX ejeKTpoHiB. OT:ke, ['imporeny mo-
CTaTHBO YTBOPUTU OJHY CIJIBbHY 3 XJIOPOM €JI€KTPOHHY ITapy, adu JOCATTH 3a-
BEPIIIEHOCTi eHepreTuYHOTo piBHA (MaJ. 9).

30BHIIITHBOMY €HEPreTUYHOMY PiBHIO aTroMa XJOPY He BHCTAYa€ OJHOTO
eJIeKTPOHAa, adu MaTu OJHAKOBY €JIEKTPOHHY KOHG(Irypallito 3 HauOJMKIUM 0
HBOTO iHepTHUM XiMiuyHUM ereMmeHTOM AproromM. Marouu 11o 0JHOMY HecIlapeHOo-
MY eJIEKTPOHY, aToM 'igporeny i aTrom XJIOPY YTBOPIOIOTH CITLIBHY €JIEKTPOHHY
mapy i B Takuii cnocib iXHi 30BHIITHI eHePTeTUYHI PiBHI CTAIOTH 3aBEPIIIEHUMUA.

H- +(-Cl:) —(H[:CI:
Mogenb yTBOpEeHHs MOEKYNIN MiAPOreH xnopuay

. Kosanenmnui ximiwnuil 36’a30x — ne ximiuHmMi 3B’A30K, YTBOPEHUI *
3aBAAKY TOMY, IIIO Ba aTOMa POOJIATH CILIBHUMY Tapy (Iapu) BajeHT- :
HUX eJIEKTPOHIB y KiJIbKOCTi, He0OXiaHili iM [JId 3aBepIIIeHHA 30BHIIITHIX
eHepreTUYHUX PiBHIB. :

YTBOPEHHSA CNIJbHUX eJleKMPOHHUX Nap BinOyBaeThCA 3 BUAIICHHAM €Hep-
rii. Ile eHepreTUYHO BUTIAHO, OCKIJIBKY MOJIeKYyJia OiJbIll eHEPTeTUYHO CTii-
Ka, Hixk moognHoKu#i aToM. I00 3pyiinyBaTu KOBaJIeHTHU 3B’ 430K, HEOOXi-
HO 3aTPaTUTU CTiJILKU K eHeprii, CKiJIbKM 11 BUAiIMIOCA HiJl Yac yTBOPEeHHS
ximiuHOTO 3B’ A3KY.

BUN KOBAJIEHTHOTI'O 3B’ASKY . Bix yrBopeHHS CHiIBHUX €J1€KTPOH-
HUX IIap BUHUKAE 00JIaCTh 3 BiIHOCHO BICOKOIO JIEKTPOHHOIO0 I'yCTUHOIO I MisK
HEI0 Ta aTOMHUMU IIEHTPAMU AiI0Th CUJIU IPUTATAHHA. SIKIII0 MOJIeKYJIa YTBO-
peHa aToMaMU eJIeMEeHTiB 3 OJTHAKOBUM 3HAUYEHHAM €JIeKTPOHETaTUBHOCTI, TO
eJIEKTPOHHA I'yCTHUHA CHiJIBHOI IIapy eJJeKTPOHIB He 3MillyeThCcsa B OiK OJHOTO
3 HUX, 00 KOYKEeH aToM [ie Ha Hel 3 OHAKOBOIO cuiol. Takuili KOBaJIeHTHUNI
3B’ 130K HA3UBAIOTDh HENOJLAPHUM.

iy Koeanenmnuil Henonapruil 36’A30Kk — 11ie 3B’ A30K, y IKOTO CIILIbHA ITapa
eJIEKTPOHIB JIOKaJIi30BaHA CUMETPUYHO BiJHOCHO IIEHTPiB 000X aTOMiB. :



IToBepHEMOCS 0 BiKe PO3TJIsAHyTOI OymoBu aToMiB 'igporeny i Xiopy, 11106
3’scyBaTu XiMiuHMIT 3B’ 430K y ABOXaTOMHUX MOJIEKYJIaX IPOCTUX PEYOBUH BOJI-
uio Hy i xmopy Cly. Posrisimemo e1eKTpoHHI GopMyIr MOJEKYJI ITUX PEUOBUH:

BoHnu cBiguaTh Ipo YTBOPEHHSA KOBAJEHTHOTO HETIOJISIPHOTO 3B’ A3KY.

" Enexmponna ¢popmyna monexkynu — Iie 3alUC CKJIALy PEYOBUHU 3a ‘
JIOIIOMOT0I0 CMBOJIIB XiMiUHMX eJIeMeHTiB i Kpamok, IO MO3HAYaIOTh
. eJIEKTPOHU 30BHIIITHHOT'O €HEPTEeTUYHOTO PiBHA.

SKImo K KoBaJeHTHUII 3B’sIB0K YTBOPIOIOTH aTOMHU 3 Pi3HOIO eJIEKTPOHEe-
TaTUBHICTIO, TO WMOBipHiCTH mepeOyBaHHA €JEKTPOHIB XiMiuHOTO 3B’A3KY
10013y 3B’ sI3aHUX aTOMiB OyZe pi3HOIO.

g GiabIl eJIeKTPOHEeraTUBHOI'O aToMa - CxopucTanTecb 3HaAYEHHAMU enek-
BOHa Oinpmia. I 1me mokasaHo Ha cxeMi TpoHeratueHOCTI liagporeHy i Xnopy,
YTBODEHHSI KOBAJIEHTHOTO 3B’A3KY B 1106 MNOACHUTY 3MILLIEHHS €J1EKTPOHHOI

MOJIEKYJIi TimporeH xjgopuny (maJj. 9). napw B MONIEKYNI TIAPOreH Xnopnay.

* KoBaseuTHuii 38’ 30K, yTBOPEHU aTOMaMi Pi3HUX €JIEMEHTIiB, y IKO- '
MY PO3IOIiJ eJIeKTPOHHOI I'YCTUHHU CIIiJILHOI €JIeKTPOHHOI IIapum € He-

- CUMeTPUYHHUM BilHOCHO IIeHTPiB 000X aTOMiB, HA3UBAETHCA NONAPHUM

. KOGANEHMHUM 36 A3KOM.

YTBOpeHHA CIiIPHUX €JeKTPOHHMUX Hap BiAOyBaeThbcsd 3 HeCHapeHuX
enekTpoHiB. KiJbKicTh 1X MOsKe 30iJbIITyBaTHUCS 3aBAAKU IEPEXOAy aToMa y
30y MoKeHuil cTaH.

3aJIe;KHO Bifl KiJIBKOCTiI €JIEKTPOHHUX IIap, AKi CTAIOTh CHIJIbHUMU IJIs
CIIOJIyUYEHUX aTOMiB, KOBAJEHTHIi 3B’ I3KU MOKYThb Oy TH ONMHAPHUMU, IIOABil-
HUMU Ta TOTPiAHUMU.

IIpukaagoM OAMHAPHOTO 3B’ A3KY

(]

B MOJIEKYJaX HEOPraHiuYHUX pPEYOBUH s I‘Ip’mraname. l(zﬂ-"'gap“' ROBC LI
€ 3B’a30K aroMmiB I'imporeHy B MOJIEKY- 8B 3K/ aTOMIB KapDOHY B a/IKaHax, no-
. P . JABIVHI B aJZIkeHaX | MOTPINHI B aJIKIHAX.

ai soguaio H — H; moasifinoro — aTtomiB

Oxcureny B Mojekysi kucuo O=0;
norpitinoro — aromis Hitporeny B mosiekyi azory N = N.

JTOHOPHO-AKIIEIITOPHU MEXAHI3M YTBOPEHHSA KOBAJIEHT-
HOI'O 3B’A3KY. PosrisHeMo HOro yTBOpPeHHs Ha IIPHUKJALL KaTioHa aMo-
Hifo NHI , & VIS IbOTO BUKOHAEMO CIEPINy demoHcmpauiiinuil docaid. Omo-
JIOCHEMO OJHY YHCTO BUMHUTY KOJIOY KOHIIEHTPOBAHUM PO3UYMHOM aMOHiaky,
iHIy — KOHIIEHTPOBAHOIO XJIOPUAHOIO Kucjaorom (Maa. 10, a, Ha c. 34).
3’emHAEMO OTBOPU KO0JI0, K ITOKasaHo Ha MaJoHKy 10, 6, Ha c. 34. CoocTepi-
raTuMeMo, II0 KOJI0M MOUYMHAIOTh ¥ BEPXHiX CBOIX YaCTHMHAX 3alIOBHIOBATHCS
Oinmum «agumoM». Takwii BUIJIAL MAOTh APiIOHI KPUCTAJIUKU COJIi aMOHIiM
xaopuny NH,Cl — mpoayKTy peakxilii cnoaydeHHsS IIUX ABOX JIETKUX CHOJYK
HeMeTaJiuHuX eJaeMeHTiB 3 I'igporernom.

NH; + HCl = NH,C] (amoHniit xsmopun)
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B3aemopis amoHiaky 3 rigporeH X1opuaom: a — Konbu 3 peareHTamu;
6 — YTBOPEHHS aMOHili xnopuay

V¥ peaxrii kariou I'izporeny, yrBopeHUH YHACTIIOK AUCOIiaIlil XJIOPUAHOI
KHUCJIOTH, IPUETHABCA 0 MOJEKYJN aMOHiaKy M YyTBOPUBCS aMOHIiM-KaTioH
NH;.

NH; + H* + ClI-=NHj + Cl~

i AmoHnili-kamion — Iie ofHO3apAAHMI To3uTHBHUI fior NHJ, 1110 yTBOpIO-
€ThbCSA BHACTIZIOK IpuefHanHA [ifporeH-KaTioHy 10 MOJIeKYI aMOHIaKy.

YTBOpeHHsS aMOHili-KaTioHy BiZ0yBaeThcA 3a MOMOMOTOI0 KOBAJEHTHOTO
3B’A3KY, ajie oro MexaHidM 0co0JIuBUIT — NOHOPHO-aKIenTopuuii. [1106 3poay-
MiTH ITell MexXaHi3M, PO3TJIAHEMO eJIeKTPOHHY (hOPMYJIy MOJIEKYJI aMOHIaKy:

H
HNH

K cBimuuTh esleKTPOHHA (hopMYyIa, 38 PAXYHOK TPHOX HECIIAPEHUX €JIeKT-
pouiB HiTporeH yTBOpUB Tpu KOBaJE€HTHI MOJAPHI 3B’ A3KHY 3 TPHOMA aTOMaMu
Tigporeny. ¥Yci aToMu MOJIEKYJIN aMOHIaKy JOCSATJIN 3aBEPINEeHHA 30BHIMTHIX
eHepreTnyHUX piBHiB. B aroma HiTporeny BiH cKJazaeThcA 3 BOCBMU €J1€KTPO-
HiB, y aTomiB ['inporeny — 3 nBOX.

EnexrpouerarusuicTs I'inporeny mopiBaioe 2,1; Hitporeny — 3,5. Tomy
CHiJIbHI eJIEKTPOHHI TTapu 3MiteHi 10 6i1bIl esleKTpoHeTaTuBHOTO HiTporeny.
ITuM mOosICHIOETHCS MOJIAPHICTh YTBOPEHUX KOBAJEHTHUX 3B’ A3KiB.

3BEPHITH yBary, 1o cepes Y0OTUPHOX €JeKTPOHHMUX map aroma HiTporerny
B MOJIEKYJIi aMOHiaKy O/lHa € 0cOOJIMBOIO B TOMY CEHCi, III0 yTBOpeHa He BHa-
craimox B3aemogii 3 aromoM I'igporeny. 3a MOXOmKEeHHAM — Iie Ti IBa cmape-
Hi $-eJIEKTPOHM 30BHINITHHOTO €HEePreTUUHOT0 piBHA aToma HiTtporeny, 1o € B
HBOTO Ha 2S-IIiAPiBHi:

2s 2p
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Karion Tigporeny H', 1110 yTBOPIOETECS BHACIIZOK €JIEKTPOJIITAYHOIL [U-
corriaIrii rizpored XJIOpUAY B PO3UMHi, Ma€ BiIbHY €JIeKTPOHHY OpOiTaIb I:l
3a paxyHOK Hei Ta BijbHOI ejeKTpoHHOI mapu HiTporewny yTBOpIOETHCA IIie
OIMH KOBaJICHTHUH 3B’ A30K. ¥ #oro yrBopeHHi HiTporeH BUCTyIUB JOHOPOM
eJIeKTPOHIB (Ha/IaB CBOIO BiJIbHY €JIEKTPOHHY ITapy KaTiony 'izporeny), a KaTi-
o I'izporeny cras akmenTopomMm — ii mpuiiMmaueM. Y TBOPUBCSA KaTiOH aMOHiIO0
(mam. 11).

H/ A H '

N+ [N a
H akuenTop H

LioHOp NH

YTBOPEHHS! KaTioHa amoHito NH,

Ax BugnHOo 3 MmasouKka 11, y KaTioHi aMOHi0 YOTUPY KOBaJIEHTHI 3B’ A3KH,
3 IKUX TPU YTBOPEHI CILJIbHIME eJIeKTPOHHUMHY IIapaMu, & OQUH — 34 JOHOP-
HO-aKIIEeIITOPHUM MeXaHi3MOM.

KoBaneHTHUH 3B’A30K MOKEe BUHHKATH MiK JBOMAa aTOMaMU, OOIUH 3
AKUX Ma€ Imapy eJIeKTPOHiB, a APYTUil — BaKaHTHY (He3allOBHEHY eJIeK- .
TpoHaMu) opbiTasnb. Takuii MexaHi3sM yTBOPEHHS KOBAJEHTHOTO 3B’ IBKY
Ha3UBaeThCA 0OHOPHO-AKYenmopHum. AToM, AKUI Halae BIACHY (BilIb- :
HY) eJIeKTPOHHY IT1apy, HA3UBAETHCA JOHOPOM, & ATOM, IKUH Ma€ BiIbHY
opbiTanb, HA3MBAIOTH AKYENIMOPOM.

cessense

es s e

IIpo ximiuni peakmii, y akux BigOyBaeThCs YTBOPEHHS KaTiOHa aMOHilo,
BHU Ji3HaeTech OijbIme B Temi 4.

BOJIHEBUI 3B’SI30K. OsHaiioMTech 3 YTBOPEHHAM BOJHEBOTO 3B’ HA3KY
Mixk MoJieKyJsamu Bogu (Maj. 12) ra mosieKyaamu cruupTiB (mag. 13 Ha c. 36).
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eee — BOOHEBUIN 3B’A30K

Cxema yTBOPEHHS BOOHEBOIO 3B’A3KY MiX MOJIEKyiamMn BOAU
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Mogenb yTBOPEHHS BOAHEBOIO 3B’513KY MiX MONeKy1aMmy MeTaHoy

i Bodnesuii 36’230k — 11e 3B’ A30K Mix aromoM Iigporeny, 1o 38’ A3aHui
3 cuabHO ejiekTpoHeratTuBHUM atomoM (F, O, N) i mae wacTkoBO mo3u-
TUBHUU 3apAk, ¥ iHmuM esnekTpoHeraruBHuM atomoM (DPayopy F, Orcu-
2eny O, Himpozeny N) miei um inmioi monexryiu.
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B 060ox npukaagax posTiIAHYTO MiKMOJEKYJIAPHUN BOAHEeBU 3B’ A30K. Ic-
HY€ TaKOX BHYTPiIITHbOMOJIEKYJIAPHUN BOAHEeBUIl 3B’ A30K, AKUI 3a0e3meuye
«3B’A3yBaHHSI» OKPEMUX YACTUH OAHiel MoJIeKyar. BHYTPiIIIHEOMOJIEKYIAP-
HU 3B’SA30K icHYye B OiJIKOBHX MOJIEKYJIaX, HUM 3yMOBJIEHA iXHS BTOPHUHHA
cTpykTypa (Mmaju. 14). YrBopenHa noasiiiaoi coipasi JJHK gacTkoBo BindyBa-
€ThCs 3aBASAKY BOJHEBUM 3B’ I3KaM.

BoaueBuii 3B’ A30K caOKimmii 3a HOHHNI i KOBaJIeHTHUI, ajie BiH Bigirpae
BaXKJIUBY POJIb y Gisiosoriunmx i OioximiuHMx mpolecax,

. . H
110 BigOyBaroThCs B OpraHisMax. I:\C
T v v e eeerocncrannoncnscncnsonons I
Wovqo&u,uouww Lrovauvu,«, : H HS
O6roBopiTb YTBOPEHHS B PO34MHI BOOHEBOIO 3B’A3KY MiX £
. Monekynamu Boay i cnupTy. Mopi6Ho mantoHkam 12 i 13 cxe- - \ 0
MaTU4HO 300pasiTb NOro YTBOPEHHS MiXX MONeKynamv Boagu n - }'l 9‘ F“I

: eTaHony. _ E k)

T O e
l plrea epygquma 3 HO
Y 10 knaci, BMBYaAO4YM OpraHiyHy XiMmito, BM Ai3HANMcs npo c
HITPOreHOBMICHI OpraHi4yHi CNoNykKn — amiHu, OOHUM 3 GKUX € C\\/ o
meTaHamiH CHy — NH,. 3a 34aTHiCTb B3aEMOAIATM 3 BOAOIO i KMC- . -‘
NoTaMu, PO3YNHATUC Y BOAI 3 YTBOPEHHSIM JTY>KHOIFO CEPEA0BULLA N/—(;'\,\.H
aMiHW dicTann Ha3By «OpraHivyHi OCHoBM». ATOM HiTporeHy ami- 0 \
Horpynn — NHy, 9k i atom HitporeHy amoHiaky NH3, mae BinbHy \ )
eneKTPoHHy napy. 3aBasku i kaTioH lNaporeHy Bia Boan abo kmc-
JNIOTU YTBOPIOE KOBANIEHTHUIM 3B’A30K 3a OOHOPHO-aKUENTOPHUM
MexaHiamom. Baaemogiio Binodpaxkae piBHAHHS: ..
Mpuviknag BTOPUHHOI

CH; — NHZ + HOH <—= CHj3; — NH; +O0H CTPYKTYpWM Binkis
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Sm.emo, POIYMIEMD

G AKnin 38’930K HA3MBAIOTb KOBANIEHTHMM? $IKi BUOW KOBaANEHTHOIO 3B’13KYy B/ 3HAETE?
ﬂ Y yomy nondrae BigMiHHICTb MK WIOHHUM | KOBaSIEHTHVUM 3B’A3KaMun’?

ﬁ’ [MOSACHITb AOHOPHO-AKLLENTOPHUI MEXaHiI3M YTBOPEHHS KOBAJIEHTHOIO 3B’ A3KY.

a HaBeniTb Nprknaam pevyoBuH i3 PisHUMM BUAAMW XIMIYHOIO 3B’A3KY.

m PosTaluyinTe CUMBON XiMIYHUX ENEMEHTIB 3a 30iNbLUEHHAM €IEKTPOHEraTUBHOCTI.

AC B Ba

BF N
Cepegp HaBepeHnx popmyn — Hl, O,, AICI3, H,, CaO, Cl, — nepeaxatoTe Gopmynn
CrMonyK 3...

A KOBasfIEHTHUM NONSAPHUM 3B’A3KOM B NOHHVM 3B’A3KOM

B KOBaneHTHMM HENONSPHMM 3B’ A3KOM I BOAHEBVM 3B’I3KOM

EMl YkaxiTb HaniBcxemMy peakLji, yHacnifoK KOl yTBOPIOETLCH CrOJyKa 3 KOBAJIEHTHUM MO-
NSPHUM 3B’ A3KOM.
AFe+Cl, > BCH, %
BNa+S— Ny +H, >
W YKaxXiTb TUMN XiMi4YHOr O 3B°A3KY B NPOAYKTI PeakLyii Crnosy4eHHA MPOCTUX PEHOBUH, YTBO-
PEHUX XIMIYHHUMW eNleMeHTamMu1 3 MPOTOHHUMU Yucnamm 151 8.
A noHHNN B meTaniyHmin
B KOBaneHTHUI HEMONFPHUI I KOBaNeHTHU NONFPHUN

;8 YCTaHOBITh BIANOBIAHICTL MiXX POPMYNaMu PEHOBUH i KiJIbKICTIO CMiNIbHUX €NIEKTPOHHUX
nap y ix Monekyni.

KinbkicTb cninbHUX
dopmyna
eJIeKTPOHHUX nap
1 |PHj3 A |ogHa
2 |HF B |nBi
3 |0, B | Tpu
4 |CH, I [4oTmpn
A |n’atb

PosTaluyinTte ¢popmMynm pedyoBmH 3a 36i/bLLIEHHSAM KiflbKOCTi CRiIbHUX eNEeKTPOHHKMX Nap

Yy MOJEKyIi.
AO, B SiH,
B NH; rH,

Cknapfitb piBHAHHS MOBHOI B3aEMOAIT NPOCTUX PEYOBUH, aTOMWN SKUX MatloTb OyaoBY
30BHILLHIX EHEPreTUHHMX PIBHIB...2522p2 i...3523p*. HasBiTb NPOAYKT peakLji, 3a3HaqTte
BUA, XIMIYHOIO 3B’A3KY B HbOMY.

[MopiBHANTE MEXaHI3M1 YTBOPEHHSA KOBAIEHTHUX 3B’A3KIB Y MOJIEKYJ1i aMOHiaKy Ta MOHi
amMoHito. LLLo B H1X cninbHOro, a wo — BigMiHHOro?

m YkaxiTb BUA, XiMiYHHOrO 3B’A3Ky B peyoBuHax, dopmynu skux: Al, Al,Os, MgS, NayO,
PHS: I2= Nast4, KNO3.
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KIOUCTaAIYHKM | GMOPPHMM CTaHM
§7.2  TBEpPAUX PEYOBMH. 3aAEXHICTb
PI3NYHMX BAGCTMBOCTEN DEYOBMH
BIA IXHbOI ©OYAOBM
IHpopMaLiiHa AOBIAKA

A PeyoBUHM MOXYTb mepebyBaTu y TBEPOOMY, PiAKOMY, ras3ornofibHOMy cTaHax 3a
NEBHUX TUCKY N TemnepaTtypu. ICHYE TakOX YeTBEPTUM CTaH (BIACTUBUA KOCMIYHUM
Tinam) — nnasma.

# ArperatHuit CTaH € HaCNiAKOM B3aEMHOIO PO3TallyBaHHSA, TEMIOBOr0 Pyxy Ta B3a-
EMOLI CTPYKTYPHUX HACTUHOK PEYOBUHMU.

#. PeyoBMHM TOrO 4M iHLIOrO arperaTHOro CTaHy BiAPISHSIOTLCS XapakTepoM Pyxy
MOJEKyJ | CTyNeHeM BMNOPSAKOBAHOCTI, pO3TallyBaHHAM CTPYKTYPHUX YACTUHOK, SKi
BN3HAYAIOTbLCHA CUlaMU, LLO AiI0Tb MiXK HUMMW.

# 3a HusbkMx TemnepaTyp OGinbliCTb PiAKMX | ra3onodibHMX PEYoBUH 3amMep3ac
(nepexomaTb y TBEPAUIM arperaTHMN CTaH), a 3a BUCOKMX TEMNepaTyp TBEPAi 1 piaki
PEYOBUHW KUMJISITh | BUNApPOBYIOTLCS (MEPEXOAATL Y ra30noAibHuIA CTaH).

KPUCTAJIYHHN CTAH TBEPJIUX PEYOBUH. Kpucramiuauii cran
BJIACTMBUH TBEPAUM PEUOBUHAM. XapaKTePHUM € Te, II[0 YTBOPEHi 3 HUX TBEP-
Ii Tisma 36epiraroTh (hopMy i 00’ eM.

CTpYKTYpPHi YacTUHKY PedoBUHH (MOJEKYJIH, aToMI ab0 HOHI) B KpHCTa-
JiuHOMY cTaHi 30epiraroTh He3MiHHE MOJIOXKEHHS, IXHE BiJlbHe IepeMillleHHs
HEeMOJKJIBE, BOHH JINIIE 3MiICHIOIOTHL He3HAUHI TeIJIOBL KOJMBAHHS 3 HeBeJI-
Koo aMILTiTymoro. To0To KpucTaaiudi TBepAi peHOBUHY MAaIOTh UiTK U IOPSAL0K
PO3MillIeHHA CTPYKTYPHUX YaCTMHOK Ha IeBHUX BifcTaHax. PosTamoByoounch
Yy IeBHOMY IIOPAAKY, BOHU YTBOPIOIOTH kpucmaau. Ha MikpockomiuHOMy piBHI
KpucTajaM IPUTAMAaHHUNA TaJTbHIA TOPALOK Y PO3TAITYBaHHI YACTUHOK — UiT-
Ka IIPOCTOPOBA ITIOBTOPIOBAHICTb CTPYKTYPHUX YACTUHOK II0 BChboMy 00’ emy. Lle
O3HAYaE, 1[0 TPUBUMipHA IMEPiOAWYHICTHL PO3TAITyBAaHHA CTPYKTYPHUX dYac-
TUHOK BJIACTHUBA BCbOMY 00’eMy peuoBHHU. TaKe PO3MIIlEHHA CTPYKTYPHUX
YaCTUHOK Yy KPUCTAaJi 300paKyIOTh ¥ BUTJIALL kKpucmadaiuHux rpamok. To6To,
KPUCTAJIUHI I'PaTKU € MO0 Kpucrayja. TouKu, y AKUX PO3MIIYIOTHCS
CTPYKTYPHI YaCTUHKU Y KPUCTAJi, HABUBAIOTH 8Y3/aU I'pamku. Po3pisHAIOTH
MOJIEKYJIAPHi, aTOMHi, MeTaJiuHi i HoHHi KpucTamiuHi rparku. Ha maaioHKY
15, 110 Ha c. 39, 300paskeHo PisHi TUIIM KPUCTATIYHUX I'PATOK PEUOBUH i TIPU-
KJIalV PEYOBUH 3 PiBHUMU TUIIaMU KPUCTATIYHUX I'PATOK.

fAx 6aunmo, y By3aax MOJEKYJIAPHUX KPUCTATIYHUX I'DATOK PO3TAIIIOBaHI
MOJIEKYJI, AaTOMHUX — aTOMU, HOHHUX — HOHU.

W Kpucmanu — TBepai Tila 3 yIOPAAKOBAHUM PO3TAIIYBAHHAM CTDYK- |
TYPHUX YACTHUHOK, SKe IePiOAMUYHO IIOBTOPIOETHCA ¥ IIPOCTOPI. ;



Mogaeni KpucTaniyHux rpaTok i NPUKNaan Pe4OBUH 3 PISHUMU TUNamMm
KPUCTaNiYHUX r'paTokK

SK BumHO 3 MAaJOHKA, CTPYKTYPHI YACTUHKU PEYOBUHU 300pPaAKYIOTH
Y BUTJIAI1 KYJBOK Ta JiHii, 1110 iX 3’eaHy0Th. JIiHil po0aaTs gqoBiruMu (He BU-
TPUMYIOTH MacIITa0) AJIA KPAIOTro 30POBOTO CIIPUAHATTSA CTPYKTYPHOTO CTaHY
PEeYOBMHU.

Kpucraniuauii craH TBepAHMX PEUYOBUH XapaKTePU3YETHCS nepiozu/m-.
HIM PO3TAIIyBAaHHAM y IPOCTOPi aTOMiB, MosIeKyJ abo iouiB. Momy Ha
MiKPOCKOTIYHOMY PiBHI mpUTaMaHHUHA JAJbHIA MOPAAOK (UiTKa mpo-
CTOPOBa MOBTOPIOBAHICTH CTPYKTYPHUX UACTUHOK IO BCHOMY 00’ €MY)
i TpPUBUMipHA IIEPiONYHICTE.
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Kpucraniuxi peuoBuHY MaOTh CTaIi TeMIepaTypu IJIaBJIeHHA 1 KpUCTAaTi-
3arrii. BismpmricTs TBepAUX PEUOBUH MAIOTh KPUCTAJIIUHY OY/I0BY.

AMOP®HUI CTAH PEYOBUH. AMopdHOMY CTaHy PEUYOBHH HE BJIAC-
THBA YiTKa IIPOCTOPOBA IIOBTOPIOBAHICTL CTPYKTYPHUX YACTUHOK II0 BCHOMY
00’emy.

. Amop@Hni pewosuHu — Iie TBepJi PEUOBUHHU, AKi, Ha BiAMiHy Bijg Kpuc- '
. TaJiyHMWX, He MAITh UYiTKOrO IMOPAAKY PO3TAIIyBaHHA CTPYKTYPHUX :
. YACTHHOK.
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Yepes BifcyTHiCTh B aMOPMPHUX PEUOBUH UiTKO BIIOPAIKOBAHOI CTPYKTY-
pu iX cKJIam He MOKHA 3MOJeTI0BATH ¥ BUTJIAAL KpucTadiunoi rpatku. OgHaK
IeBHA BIOPSAAKOBAHICTL CTPYKTYPHU B aMOpP(GHUX PeuoBUH icuye. BoHa BusAB-
JISIETHCS B 3aKOHOMIPHOMY PO3MIiIl[eHHI HaBKOJIO KOYKHOI YaCTUHKHY 11 OJIMIK-
Hix cycigis. ToO6To amop(dHi peuoBUHN MaIOTh TiJIbBKU OJMMKHI TOPSAILOK.

B0



o amMOp(HUX pEYOBMH HAaJIEKaThb
CKJIO, ILJIaCTMAacHu, CMoOJia, KaHi(oib,
OypiTuH, 6iTyM, BicK. [lesaki peuoBuHUI
MOXKYTH Iepe0yBaTH AK B KPUCTATIUHO-
My, Tak 1 B amopdHOMY cTaHi, HaIpu-
KJafg cipka (auB. § 16).

Yu nosHauvaeThbcd aMOp(HUN CTaH
PEYOBUWH HAa iX BJIACTHUBOCTAX i BJIACTU-
BOCTSIX BUTOTOBJIEHUX 3 HUX ITPEAMETIB?
Tak, mo3HAYAETHCA i CYTTEBO.

AwmopdHi peuyoBUHU 37€0iIbIITOTO He
HACTiJIBKM MiITHi, K KpUCTaJiuHi, 1 HE

BurotosneHHs BupoGiB 3i ckna MalOTh MOCTIAHOI TeMIlepaTypu ILIaB-

JeHHA. YHACJILOK HArpiBaHHA BOHU

CIIEPITY PO3M’ AKIIYIOTHCS, a IIOTiM HepPeXoAaTh Y PiIKUIA CTaH — IIePEeTBOPIO-

IOThCS Ha B’ 3Ky Macy. Ha 11iii BJacTUBOCTI I'PYHTYETHCS BUTOTOBJIEHHS BU-
po6iB 3i ckaa (maJ. 16).

Amopdunuit cTaH PeUOBHHU MEHIII CTA0iIbHUI, HiK KPUCTATIUHUN, TOMY
aMop(dHi peYOBMHU 3JaTHi CAMOUYMHHO IIEPEeXOIUTU B KPUCTAJTIUYHUN CTaH. 3a
TIeBHUX YMOB [JIs OiJIBIIIOCTI PEUOBUH MOKHA TOCATTH aMOP(HOTro cTany (Bu-
HATOK — MeTaJiu, AedKi HoHHi cnoayKu). Hampukian, KpUCTATIUYHUHT ITYKOD
KOHAUTEPU IIePeTBOPIOIOTh Ha KapaMe b, OgHaK OiJbIIicTh TBEPAUX PEUOBUH
3a 3BBUYAMHUX YMOB I1epe0yBaioTh y KPUCTAJTIYHOMY CTaHi.

Ha Bigminy Bix KpucraiB, B aMOp(GHUX TijIaX CTPYKTYPHI YACTUHKU PO3-
TaIroBaHi XaoTUuHO. AMOP(HI peYOBUHU BXOAATH 0 CKJIALy 6araTboX BUPO-
6iB (mau. 17).

Kapamenb
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Bupo6u 3i ckna, nnactmacosi BUpobu, kapamerb (LlyKepKn)
y AMOp(GHOMY CTaHy PeYOBMH He BJIACTHBA UYiTKa IPOCTOPOBA IOBTOPIOBA-
HiCTh CTPYKTYPHUX YACTHUHOK II0 BCbOMY 006’ eMYy.
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TL\OMEOQMD 3 Mc,c&uiwmm GICLPLAAMIA t% .

KopucTytounceb pisHUMn iHpopMauitHuMn gxepenamMmm, nigrotyinte nendyk Ha
TeMy «BMKOPUCTaHHS KpUCTanis 1 aMoOp@pHMUX PEYOBUH CbOrOAHI Ta B MaOyTHLOMY>.

3asgaHHsa 1. Kopuctyioumncb TeKCTOM naparpada i MantoHKaMm KpUCTanivyHmx
r'paTokK, YCTAHOBITb, LLIO CMiJIbHOrO Ta YAM BiApPIi3HAOTLCS MiX cOO0I0 aTOMHI, Mone- .
KYJISIPHI, MeTarnivyHi Ta MOHHI rpaTku.
3aBgaHHsa 2. Y TBEpPAOMY arperatHoOMy CTaHi Boga, BYrieKMCivi rag i nog ma- ©
I0Tb MONIEKYIAPHI KpUCTaniyHi rpatkn. Ha ix npuknaai 3pobiTe BACHOBOK Npo Bfac-
TUBOCTI PEHOBUH 3 MONEKYJIIPHUMU KPUCTAJTIHHUMU I'PaTKaMu. :
3aBgaHHsa 3. AnMas Mae aToMHI kpucTaniyHi rpatku. MpurapainTte abo 3’acylite
3a 00JaTKOBMMU OKepEenamm Moro BlacTUBOCTI. .
3aBaaHHs 4. KyxOHHa Cifib Ma€ MOHHI KpucTanivHi rpatkn. MNMpuragante GidnyHi
BNACTMUBOCTI LET PEYOBUHM. :
3aBgaHHa 5. 3pobiTb BUCHOBOK MPO MOXJIMBICTb MPOrHO3y @i3nyHUX Brac-
TUBOCTEN PEYOBUH Ha OCHOBI IXHbOI OY40BM Ta BCTAHOBNIEHHS Oy00BU PEYOBMH Ha :
. OCHOBI iXHiX (Pi3N4HNX BNACTUBOCTEN. :

Bararo opraHiyHUX peyoBWH MaiOTh MOJIEKYJSPHI KpUCTAJiUHI I'DaTKH.
Hanpurnan, mykop, IJII0K03a, Ha)TaJIiH. ¥ KpUCTaIaX TAKUX PEUYOBUH MOJIe-
KYJIU YTPUMYIOThCSA CJA0OKMMU CUJIaMU MisKMOJIEKYJIAPHOI B3a€MOIil, TOMY IIi
PevoBMHU JIETKOILJIaBKi, 3 MaJioio TBepaicTio. Ilykop abo mapadin cTaoTs pia-
KUMU Bif moMipHOro HarpiBauusa. Cepel peuOBMH MOJIEKYJIAPHOI OynoBu 6ara-
TO JIETKUX: JOCTATHBO 3AJUINUTH Ha AeAKUH Yac BigkputuM HadTarid (3acibd
Big MoJ1i) — i #ioro 3amax MoKHa BiiuyTu Ha BigcTaHi.

ATOMHUX KPHCTAJiB HOPiBHAHO 3 MOJIEKYJIAPHUMHU Ta HOHHHUMH MAaJIo.
Kpim anmasy, 1e cumitiii Si, repmaniun Ge, curiniit(IV) okcug SiOg, KambITil
kapbig CaCy, muHK cyabdin ZnS Ta gedaki inmri. AToMHI KpucTaau MilfHi i Tyro-
miaaski. Hanpukian, y Kanblili Kapbioy TeMiepaTypa IJIaBJIeHHS CTAaHOBUTDH
6mu3bko 2000 °C. Asma3s He JuIlle TYTrOILIaBKUH, a i Ma€ HABUIIY TBEPAiCTb.

BJACTUBOCTI MOHHUX KPUCTAJIIB. ¥V Bysnax iXHiX KpHCTATIYHIX
I'PaTOK PO3TAIIOBaHi KaTioHM 11 aHiOHM, HANIPHKJAL, Y COJAX, Jyrax. Mix
MIPOTUJIEKHO 3aPAIKEHUMY HOHAMHY AiI0Th €JIEKTPOCTATUYHI CUJIY TPUTATAH-
Hd, 1110 Hajgae KpucTtaay Mmimuocti. Taka OymoBa 3yMOBJIIOE CHiNbHI (hisumumi
BJIACTMBOCTI PEYOBUH 3 HOHHUMHY KPUCTAJIUHNMY I'DAaTKaMu. BOHU TPOBOIATH
eJeKTPUUHUI CTPYM Y PO3UMHEHOMY a00 PO3IJIaBJIeHOMY CTaHi, MAlOTh IOPiB-
HSHO BUCOKY TBEPAiCTD i BUCOKY TeMIIepaTypy IJIaBJIeHHA, HEJIETKi, ajie KpUX-
Ki. HaBiTh HeBesuKe 3Mill[eHHA IIaPiB Y KpUCTaJIi HaOJMKAE OOUH 1O OJHOTO
ONHOWMEHHO 3apsAI:KeHi HOHM!, BiAIITOBXYBAHHA MiK AKUMU IIPU3BOAUTH 10
Po3puBy MOHHUX 3B’A3KiB i, AK HACJIiZOK, J0 IMOABU TPIIIMH Y KpHUCTaJi abo
HaBiThL IO fioT0 pyHHYBAHHS.

Ha Bimminy Big amMOop(HUX PeUOBUH KPUCTAIIUHI PEUOBUHU MAIOTh CTAJi
TeMIepaTypHu IJIaBJIeHHA i KUITiHHA.

IMigHicTs KpucTaJiB JIOAUHA TPUBAJIUN yac BOauaja JIMIle B TOMY, IO 3
HUX MOJKHAa 0yJIO BUTOTOBJIATHU pPisHOMAaHITHI npukpacu (maJ. 18 Ha c. 42).
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amMeTucT niaMaHT cMmaparp,

KpucTanivyHi peqoBmnHM y npukpacax

Aue y HamI yac KpucTaau HaOyJaIu MINPOKOTO IPAKTUYHOTO 3aCTOCYBaHHSA.
liimeTbes He suIlie Ipo npupoAHi Kpuctaau. Habararo 6isbIile HUHI KpucTaJIiB
CTBOPIOIOTH yUeHi B 1abopaTopisix, a Iicjsa mepeBipKU BJIACTUBOCTEN HAJIaro-
IKYIOTH IXHE cepifiie BUPOOHUIITBO, 11100 BUKOPUCTOBYBATH y PI3HOMAHITHIX
rayy3sax HayKu U TexHiku (pisuka, ximia, 6iojorida, meguiinHa, MaTepianos-
HaBCTBO # iHIIIi).

ITouman 50 pokiB y XapKoBi i€ HAyKOBO-TEeXHOJIOTiUHNI KOMILIEeKC «[HCTH-
TYT MOHOKPHUCTaJiIB» HarioHanpHOI akageMii HayK YKpainu. 3yCUIIIMEI BUe-
HUX 3MiHICHEHO BiIKPUTTS CBIiTOBOTO PiBHSA, BUPOIIEHO MOHOKPUCTAJIN 3HAU-
HUX PO3MipiB, 3aIIpOIOHOBaHO HOBi TexHoJsorii. OCHOBHI HaIpPAMU CcydyacHOI
IisgnbHOCTI [HCTUTYTY MOHOKPHUCTAJIB CTOCYIOThCSA (PYHAAMEHTAIbHUX JTOCJIIi-
IKEeHb IPOIIECiB POCTY KPUCTAJIB, IOIMTYKY HOBUX KPUCTATIIUYHUX CEPEIOBUII]
3 OYHKI[IOHAJIbHO-BAKJINBUMU BJIACTUBOCTAMMU, KOMILIEKCHUX JOCTiIMKEeHD (i-
BUYHUX SABUII B ONITUYHNX MOHOKPUCTAJIAX, HAHOCUCTEMAaX. 3a POKU iCHYBaH-
HsI HAYKOBi pO3p0o0OKU CIIiBPOOiTHUKIB ITiel HAayKOBO-IOCIiAHOI yCTaHOBH 7 pasis
OyJio BinzHaueHo [lep:kaBHOIO IIPeMi€io YKpaiHu B rajysi HayKu i TeXHIKH.

METAJITYHI KPUCTAJITYHI I PATKHN. Yncri MeTaau y TBepAOMY cTaHi
MalOTh KPUCTAJIUHY OyIOBY. ¥ BysjaxX IXHiX KpuCTaJIiYHAX I'PATOK Y IEBHOMY
reoOMeTPUYHOMY IOPAJNKY PO3TAIIIOBaHiI aTOMU i OHU, a CHiJIbHI €JIeKTPOHHU
BiTHOCHO BIJIBHO IIE€PEMIIIYIOTHCA II0 BChOMY KPHUCTAJy, YTBOPIOIOUU «eJIeK-
TPOHHUU Tas».

3aBOAKM TOMY, II[0 B METAJiUHUX KPUCTAJIUHUX I'DATKAX €JEeKTPOHU
BiJIbHO IepecyBalOTHCA IO BChOMY KPUCTAJY, METAJIU MPOABJIAIOTEH €JIeKTPO- i
TeIJIONPOBiAHiCcTE. OKpeMi Iapu HOHIB MOJKHA JIETKO 3MiCTUTH OAUH BigHOC-
HO OJHOT'0, TOMY IIT0 YV BY3JaX KPUCTAJIIYHOI I'PaTKU mepeOyBaiOTh MMO3UTUBHI
MOHU, AKiI YyTPUMYIOTHCA 3aBAAKMN IPUTATAHHIO A0 eJeKTPOHHOTO rasy. Ilum
00yMoOBJIeHa KOBKIiCTh i IJIacTUYHIiCTH MeTasiB. JIysKHI MeTanm HACTiJIBKU
IJIACTUYHI, I110 HATaAyIOTh IIJIACTUJIIH 1 JIETKO PisKyThCA HOMKEM.

T.' Cwmopliwa epyquma

e MoxnnBo, BaM A0OBOAMNOCH YyTW NPo candipoBe ckio. Hacnpaeai — ue He CKo,
a HagTBepae KpUcTasiyHe Tino. Moro BUroToBAsIoTh 3i LUTY4HUX candipis (Le pi3HOBU-
o kopyHay Al,O3) — HarTBepAiWOol nicnsa anMasy pe4yoBMHN. MOHOKPUCTaNN LTYYHUX
candipiB 3a TBepAiCcTiO 6M3bKi 40 anMasy i MalTb BUCOKY CTiMKICTb A0 nogpsnuH. I3
candipoBOro ckia BUroTOBNSIOTh KyJIEHENPOOUBHE MiLiHE CKJ10, LLIO BUKOPUCTOBYETbLCS
42 )
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Y BiIICbKOBI TEXHILl, BITDMHAX BENNKMX TOPrOBEIbHUX LLEHTPIB, KOLUTOBHUX MOAENAX
rOAVHHMKIB TOLWO. Ha yaci — BMKopuCcTaHHA candipoBOro ckna aJss NoKpUTTs ekpaHiB
cMapTdOHIB.

e 3apas yyeHi BCe yacTilwe BenyTb AOC/IOKEHHS HAaHOKPUCTanNiB po3mipamu Bif,
1 0o 10 HM. Y Takmx HaHOKpPUCTaniB 3’ABNAOTLCA HOBI BNACTUBOCTI, BiAMIHHI Big Bnac-
TUBOCTEN MaKpOKpUCTaniB. | LLi BNACTUBOCTI 3HAaX0AaTb yce BinblLue 3acTocyBaHHs. Po-
OiTb BUCHOBKM CaMi: HEOpPraHiyHi HaHOKpUcTanu € ePekTUBHUMU B JIIOMIHECLEHTHIN,
OVCMNNEerHIN | na3epHiln TEXHILI, 3 IX BUKOPUCTAHHAM CTBOPIOIOTb PIBHOMAHITHI CEHCO-
pyv — BUCOKOYYTAMBI Npunaamn, 6e3 akmMx cydacHa TexHika i eNekTPOoHika He MOXYTb
06irTUCb. BnacHukn cMapT@OHIB He 3aayMylouMCh NIATBEPASATb, LLO BOHM HabaraTo
3pY4HiLli 32 KHONKOBI MOOGIiNbHI TenedoHu.

G 9IKi OCHOBHi XapaKTEPUCTUKN KPUCTANIYHOIrO CTaHy PEYOBUHN?

g 9IKi OCHOBHi XapakTePUCTUKN aMOP@PHOro CTaHy Pe4OBUHU?

ﬂ’ HagegaiTb Npuknagu Tin 3 KPUCTaniyHKUM Ta aMOP@HUM CTaHaMN PEYOBUH.

" LLlo Ha3mBalOTb KPUCTANOM | KPUCTANIYHO I'PaTKO0?

B Ha3BiTb BiZOMi BaM TNy KPUCTaNIYHUX I'PATOK, HABEAITb MPUKIaaM BiAMOBIAHVX PEHOBVIH.

YkaxiTb Qi3N4Hy XapakTepUCTUKY PEHOBUH 3 MOHHUMUK KPUCTaNiYHUMK rpaTkamMm.

A nerkonnaski B nienektpukmn
B Tyronnaski I neti

B YKaxiTb di3n4Hy BNaCTUBICTb PEHYOBUH 3 MOJIEKYNSIPHUMN KPUCTaNIYHUMUN rpaTkamu.

A TyronnaskiCTb B nerkictb HamMarHivyBaHHs
B enexTponpoBigHiCTb I netkictb
YKaxiTb TUM KPUCTaSTIHHKX I'PATOK LIMHK OKCUAY.
A MonekynapHi B atomHi
B MOHHI I meTaniyHi

YKaxiTb TN KPUCTaSTIYHKX I'paTokK hoay.

A MonekynapHi B MOHHI
B aToMHI I meTaniyHi

YKaxiTb TUM KPUCTaNI4YHUX FPaTOK PEYOBMHU, SIKLLO BOHA JIEFKO NEPEXOANTD i3 TBEPAOr0
arperaTtHoOro CTaHy B Piakui i He MPOBOAMTE ENEKTPUYHUIA CTPYM Y PO3YUHI Y1 PO3MIaBi.

A NOHHI B meTaniyHi
B aToMmHI I MonekynapHi

m YCTaHoBITb BiAMOBIAHICTE MiXK TUMOM KPUCTANIYHUX I'PATOK i NPUKNAA0M PEHOBUHN.

Twun kpucTaniyHnx
Mpuknapg,
rpaTtok
1 | NOHHI A |anvas
2 | meTaniyHi B |1iog
3 |aToMHI B |3aniso
I |HaTpin xnopug,
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a YCTaHOBITb BiAMOBIOHICTE MiXK TUMOM KPUCTaNiYHUX rpaTok i NPUKNaLoM PEHOBUHN.

Tun KpUcTaniYHMX rpaTok Mpuxnap
1 |aTOMHI A | cumniuin(lV) okeng,
2 | MOnekynsipHi B |Boga
3 | AOHHI B | cpibno
I | 6apiin okcup,

v
v
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BaratoMaHIiTHICTb PEYOBMH MOSICHIOETLCSA 30aTHICTIO aTOMIB 40 YTBOPEHHS
XiMiYHMX 3B’A3KIB.

XiMi4HNIN 3B’A30K — L& B3aeEMOLid, 3aBASKN K1 yTPUMYIOTbCS pa3oM CTPYK-
TYPHi YaCTUHKW PEYOBUHU. ENnekTpoHu, ski 6epyTb y4acTb B YTBOPEHHI XiMiy-
HUX 3B’A3KIB, HA3MBAIOTbCS BAJIEHTHVIMU.

EnekTpoHeratuBHIiCTb XxapakTepuadye 30aTHICTb atoMa B MONEKyNi Nputary-
BaTW €NEKTPOHU; HalbinbLLy enekTpoHeraTtuBHiCTb Mae Pnyop. EnekTpo-
HEraTMBHICTb Y MEXax nepioay 3pocTae 3MiBa Hanpaeo, a B rO/I0BHMX Nigrpy-
nax — 3HM3y Bropy. ICHyIOTb LLKann eNeKTPOHEraTMBHOCTI, HANpUKNag wkana
3a lNoniHrom, ge MoXHa Aji3HaTmca Npo BENNYNHY BiAHOCHOT E1EKTPOHEraTmB-
HOCTi aTOMa TOrO Yu iHLIOro XiMiYHOrO eflieMeHTa.

[Mpu yTBOPEHHI XiMIYHOro 3B’S3Ky aTOMU XiMiYHUX €/IEMEHTIB MOXYTb YTBO-
poBaTU CMiNlbHi eNEKTPOHHI Napu; Bigaasatu abo NpueaHyBaTy eNeKTPOHU B
KiNIbKOCTi, HEOOXiaHil Ang Toro, wob MaTu 3aBepLUEHWIN 30BHILLHIN eHepre-
TUYHWUI PIBEHBb (ENEKTPOHHWUI LLap).

VIOHHWI XiMiYHW 3B’I30K — LI 3B’A30K, LLLO 3yMOBJIEHUI €NEKTPOCTATUYHIM
MPUTAryBaHHAM PiISBHOMMEHHO 3apsoXeEHUX NOHIB. BiH BnacTuBmii cnonykam,
YTBOPEHMM 3 TUMOBMX METANIYHUX | HEMETaNYHMNX ENIEMEHTIB.

Mig yac yTBOPEHHS MOHHOIO 3B’I3KY EJIEKTPOHU MepepardTbCsd Bid, MEHLU
€/IeKTPOHEeraTMBHOro A0 OiNbll €NeKTPOHEeraTMBHOIrO enemeHTa. YTBOplo-
IOTbCS MOHW, WO €NeKTPOCTaTUYHO MPUTArYIOTbCA OAMH OO0 ogHoro. Lo
OinbLua Pi3HULSA 3HA4YEHb €IeKTPOHEraTUBHOCTI XiMIYHUX €NeMEHTIB, TO MiLHi-
UM MOHHWI 3B’A30K.

KoBasieHTHWI XiMiYHUY 3B’30K — 3B’A30K, YTBOPEHWUI NEePEKPUBAHHAM OBOX
aTOMHUX opbiTanei 3 yTBOPEHHAM CNiNbHOI A1 060X aTOMIB napu enekTpo-
HIB.

PisHa BiocTaHb AMOBIpHOro NnepebyBaHHs 3B’A3yBaJIbHMIX ENIEKTPOHIB 0 LIEHTPIB
000X aToMiB 3yMOBJIIOE MO KOBAJIEHTHOMO 3B’A3KY Ha MONSIPHUIA | HEMONSPHUIA.

ATOM 3 BiNIbLIOIO ENEKTPOHErATMBHICTIO CUJIBbHILLE NPUTATYE ENEKTPOHHY IyC-
TUHY CMiJIbHOT ENIEKTPOHHOI Mapu, TOMy 3Millye il 6avkye A0 LeHTpa CBOro
atomMa. Takmin KOBaJIEHTHUIN 3B’A30K HA3WBAIOTb IMOJISIPHUM.

Y monekynax, yTBOpPeHUX efieMeHTamMm 3 O4HaKOBOK eNeKTPOHeraTnsBHICTIO,

KOBaJIEHTHUI 3B’A30K Ha3uBalTb HEerossspHUM. Po3nofin enekTpOHHOI
rYCTUHU CUMETPUYHUIA BiIHOCHO 000X aTOMHUX LIEHTPIB.
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v/ HasiBHICTb Ha 30BHILLIHLOMY €HEePreTUYHOMY PiBHI aToMa MOBHICTIO 3arnOBHE-

HUX S- Ta p-opbiTanen podbnATb aTOM XiMi4HOro enemeHTa ctabinbHum. Har-
OinbL CTABINBHMMM € IHEPTHI €/1IEMEHTU, OCKINIbKM B iXHIX aToMax MOBHICTIO
3arnoBHeHi s- Ta p-opb6iTani.

YTBOPEHHS XiMiYHUX 3B’A3KiB CYNPOBOMAXKYETLCS 3MIHOIO OY10BM €1EKTPOHHUX
0060JI0HOK aTOMIB, LLI0 3B’A3YIOTLCS MiXK COOO0I0; X 30BHILLHI eHEPreTUYHI pPiBHI
HabyBaloTb 3aBepLUEHOI OyO0BM, OOHAKOBOI i3 30BHILUHIM EHEPreTUYHUM
piBHEM HANBNMXYOro iIHEPTHOIrO efleEMEHTA.

KoBaneHTHUN 3B’A30K MOXE YTBOPKOBATUCA 3a [OOHOPHO-aKUENTOPHUM
MexaHi3MoM, ik, Hanpuknazd, y kaTtioHa amonito NH;. Y uboro katioHa €
YOTUPU KOBAJIEHTHI 3B’3KWU, i OOMH 3 HUX YTBOPEHU 3aBOAKU HEMOAiIEeHIn
napi enekTpoHiB atoma HiTporeHy, WO BUCTyNae AOHOPOM ENIEKTPOHIB, SKi
npunmace KaTioH lNgporeny (akuenTop enekTPOoHIB).

BoaHeBuii 38’930k — Ue 3B’A30K MK atoMoM [igporeHy, o 3B’d3aHuin i3
CWIbHO enekTpoHeratueHum enemeHTom (F, O, N) i Mmae 4acTKOBO NO3UTUB-
HUI 3apsaa, W iHWKMM aToMOM XiMidHoro enemeHTa (Pnyopy F, Okcureny O abo
HitporeHy N) wjei abo iHLLIOT MOIEKYNU, LLLO Ma€E YaCTKOBUI HEFATUBHUIA 3apsa.

KpuctaniyHi rpatky pedvoBUHU — Le TPUBUMIPHE 300pakeHHs MopsaKy
PO3MILLEHHS MOHIB, aTOMIB, MOJIEKY/T Y KpUCTasi. Y KpucTanax nosIOXKEHHS
CTPYKTYPHUX YACTUHOK YiTKO BMOPSiAKOBAHE i MOBTOPIOETLCS B MPOCTOPI 3
NeBHOI0 NEPIOAMNYHICTIO.

3anexHo Big NPMPOAN YaCTUHOK, LLIO MICTATLCS Yy By3/1ax KPUCTasiyHUX r'pa-
TOK, @ TAKOX Bi XxapakTepy CUI MiXX HAMU, PO3PI3HAOTb OCHOBHI TUMNW KPUC-
TanivyHUX r'pPaToK — MOJIEKY/ISIPHI, aTOMHI, IOHHI, MeTaJliYyHi.

Pe4yoBrHM 3 aTOMHUMK KPUCTaNIYHUMKW I'paTkamMin (y By3iax rpatkm MiCTATbCS
aTtoMK) XapakTepu3ylTbCA BMCOKOK TBEPAICTIO, TYrornjaBki M HEePO3YUHHI
y BO4i.

Pe4oBrHM 3 MONEKYNAPHUMU KPUCTANIYHUMIK I'paTKaMu JIErKOnjaaBkKi, MalTb
HU3bKi TEMMepaTypu NIABAEHHS | KUMiHHSA. Y By3iax MOJIEKYISIPHUX KpUCTa-
NiYHUX r'paTok NepebyBaloTb MOSIEKYIN PEYOBUH i3 HENongpHUM abo nonsp-
HUM KOBaJIEHTHUM 3B’A3KaMWU.

Y By3nax MOHHUX KPUCTaNiYHMX FPaTOK MICTATbCA MPOTUNEXHO 3apsadKeHi
MOHU. PEYOBMHM 3 TakKUM TUMNOM KPUCTASIYHOI Ir'paTKn TBEpPi, ajie KPUXKi, He-
neTki, 6araTto 3 HUX PO3YMHHI Y BOA], IX PO34MHW | PO3MJIaBU €NIEKTPOMNPOBIAHI.

B amopgpHux pedoBmHax YiTka NpOCTOPOBa MOBTOPKOBAHICTb CTPYKTYPHMX
YaCTUHOK BIACYTHS.

BnacTtrnBOCTI pe4oBUVH 3anexaThb Bif, 1x ckiaay, BUay XiMiYHOro 3B’ 93Ky Ta pO3-
MILLLEHHS1 CTPYKTYPHUX YaCTUHOK PEYOBUHU Y KpucTasi. Lie 3ymoBnioe BigmiH-
HOCTI Y BNaCTUBOCTSX TBEPAUX PEYOBMH, LLLO NepebyBatoTb Y KpUCTaNiYHOMY
1 aMOpP@HOMY CTaHax.

©
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33BAAHHS DIZHOrO IBHS
§8.7  ckaaaHOCTi

VYRKaxiTh XiMiuHUi eJIeMeHT, 3 aTOMOM sAKOro aHioH Cyab(ypy Mae OLZHAKOBY
KiJIBKIiCTh €JIeKTPOHIB.
A Kaumiii B Oxcuren B Xuop I’ Apron

VraxiTe XiMiuHUIA eleMeHT, 3 aTOMOM AKoro kKariom Harpiro Mmae omHaxkoBy

KiJIbKiCTBb eJIeKTPOHIB.
A Jlitii B Kauiit B Aprou I' Heon

Vra)KiTh Ha3By PEUYOBUHU, SKa Ma€ OAHAKOBUI TUM XiMiuHOTO 3B’A3KY 3 HAa-
TPilt XJIOpUIOM.

A Bogna B rizporen xjgopup B zaxnizo I' xauiit cynabdin
VraiTh Tun XiMiuHOrO 3B A3KY B PEUOBHHI, II[0 € IIPOAYKTOM pPeakIrii cIo-
JYyYeHHS HATPIiO 3 XJIOPOM.

A BogHeBUIt B meramiunnii B itonnuii I KoBasleHTHUH

YraxKiTh GOPMYTY CIIOTYKU 3 KOBAJEHTHUM IIOJIPHUM 3B’ I3KOM i CKJIamiTh
cxeMy Ii yTBOpeHHH.

A H2 b CaHz B PH3 T Nz

VYKaxKiTh CIIOJYKY 3 KOBAJIEHTHUM HEIOJAPHUM 3B’ A3KOM i CKJIATIiTh CXeMY
ii yTBOpEeHHA.

A marpiii xsmopug B rigporen dropun B xucennb T amoniak
VYKaKiTh peUoBUHY 3 HOHHUM 3B’ A3KOM i CKJIAAiTh cCXeMy H0ro YTBOPEeHHS.
A amoniak B siTiii okcupg

B mitporen(Il) oxcun T maruii

VraxiTe GopMysay pPeYoOBHMHH, MiK MOJEKyJlaMU SKOI iCHye€ BOIHEBUIL
3B’ 30K, i CKJIaIiTh cXeMy HOro yTBOPEeHH.
A CO B CO, B C,H;OH I'CyHy

VEKaxiTh XapaKTepPUCTUKH XiMi4HOr0 3B’ A3KY B MOJIEKYJIi a30TYy.
A KoBaJIeHTHUI, ONMHAPHUI, IIOJAPHUA

b KoBaseHTHUI, IOABIAHUM, IOJAPHUNI

B KoBasieHTHU, IOTPiAHUN, TOJAPHUI

I’ KoBaJleHTHU, TOTPiAHUI, HEIIOJAPHUNA

VKaKiTh XapakTepUCTUKU XiMiuHOTO 3B’A3KY B MOJEKYJi TigporeH
¢ropuny.

A KoBaJIeHTHU, OGUHAPHUI, TOJIPHUN

b xKoBasleHTHUIT, ONMHAPHUN, HEIIOJAPHUI

B KoBasleHTHUI, IOABIAHNN, IOJAPHA

I’ KoBasleHTHU, TOABIMHNH, HEIIOJIAPHUIHA

YKaKiTh mapy pevyoBUH 3 KOBAJEHTHUM HEIIOJAPHUM 3B’ A3KOM, i CKIaAiThH
cXeMU YTBOPEHHH IXHIX MOJIEKYJI.

A Kucensb i Boga B xJiop i rizporeH xJjopun,

b asor i BomeHb T @rop i anrominit
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Cepep HaBegenux popmyna — SOy, Ca, MgsN,, Hy0, Fy — mepeBarkaiors dop-
MYJIU CIIOJIYK 3...

A KoBaJIeHTHUM IIOJAPHUM 3B’ IBKOM B fioHHUM 3B’ I3KOM

b KoBaJIeHTHUM HEIOJIAPHUM 3B’ I3KOM I’ meTamiuEuM 3B’ A3KOM

Cepen HaBemenux popmya — MgS, HF, SO;, Fe, AICl;, SCl, — mepeBaskaoTh
(QOpPMYJIU COOJYK 3...

A meraniuHuUM 3B’ I3KOM B KoBa/leHTHUM IOJAPHUM 3B’ A3KOM

b fioHHUM 3B’ I3KOM I’ KoBaJIEHTHUM HEMIOJIIPHUM 3B’ I3KOM
IIpoanamnisyiite meepdicenns 1 i 2 7 BubepiTb HpPaBUJILHUN BapiauT
BigmoBimi.

1. Mixx MoJeKyaMu BOAY iCHY€ BOJHEBUH 3B’ A30K.

2. Y MoJieKyJIi Boau 3B’ A30K KOBAJIEHTHUH IIOJIAPHUIA.

A mpaBusbHEe JuIie maepoicenns 1 B npaBusibHi 00uaBa TBEPIIKEHHS

b npaBubHe aulite maeporeHHs 2 I’ HenpaBuabHi 00MABa TBEPAIKEHHS

IIpoanamisyiite meepdxucenns 1 i 2 i BubepiThb NTpaBMJILHUN BapiaHT
BigmoBimi.

1. YTBOpPEeHHA XiMiuHOTO 3B’A3KY IIOB’sI3aHE 31 3MiHaMu B €JIEKTPOHHUX 000-
JIOHKaX aTOMiB.

2. YTBOpPeHHA XiMiuHOTO0 3B’ A3KY ITOB’ A3aHe 31 3MiHAMU B AApPax aToMiB.

A npaBunbHe Juie maeporennsa 1 B npaBusibHi 00uaABa TBEPIIKEHHS

B npaBusibHe suine meepoxenns 2 I’ memrpaBuIbHI 00MABa TBEPKEeHHS

IIpoanamnisyiite meepdxucenns 1 i 2 i BubepiTh NTpaBUJLHUI BapiaHT
Bigmosizi.

1. MoJieKyiy raJIOTeHiB YTBOPEH1 KOBAJEHTHUM HEIOJIIAPHUM 3B’ I3KOM.

2. Y rajoreHiB aTOMHI KPUCTaJNiUHi I'DATKH.

A npaBusbHe Juiie maeporenHs 1 B npaBusibHi 00uaABa TBEPIIKEeHHS

B npaBusibHe suiie meeporxenns 2 I’ memrpaBuIbHI 001ABa TBEPIKEeHHS

CkaamiTh piBHAHHA peakKIliii 3a HalliBcxeMaMH, YKaKiTh peakIliio, IPoayK-
TOM SKOI € CIIOJIyKa 3 HOHHUM 3B’ I3KOM.
BH2+02—) FSOz+H20—)

IlepeTrBopiTh HamiBcxeMu Ha PiBHAHHS peakIliii, yKamiTh peaxiito, yHACJIi-
JIOK SIKOI YTBOPIOETHCS PEUOBMHA 3 KOBAJIEHTHUM IIOJIAPHUM 3B’ I3KOM.
ACu+0y—> B Na,O0 + HyO —»

B Mg + Cly, —> T'Hy; + Bry—>

YcraHOBiTH BiAIOBIAHICTE MijK Ha3BOIO PEUYOBHHH Ta 3arajibHOI0 KiJIbKicTIO
CIIiIPHUX €JIeKTPOHHUX Hap y il MoaeKyIi.

PeyoBuHa KinbkicTb enekTpoHHUXx nap
1 |eTeH A | 1Bi
2 |MeTaH B | Tpu
3 |amoHiak B |JYoTupu;
4 |rigporeH cyabdin | I |o’aTh
b |1mIicTs
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20. YcrTaHOBITH BiOBiAHICTE MisK peUOBMHAMY Ta XapaKTEePHUM AJIA HUX XiMiu-

HIM 3B’ A3KOM.

PeuoBuHa XiMiyHU 3B’ 930K
1 |rigporen cynbdin | A | HOHHUNA
2 |KuUCeHb B | meTamiuHNit
3 | KaJbIill XJTOPUI B | KoBaJeHTHUM OJAPHUI
4 |KaJbIilt I | KoBaJIeHTHUN HEIOJIAPHUN
A |BogHeBUH

21. CmporHoayiiTe THUI XiMiUYHOTO 3B’A3KYy B GiHaApHill CIIONYIIi eJIeMEeHTiB 3 PO-
TouaumMu uncaamu 201 17. Bigmosias migTBepaAbTe 3alIICOM CXEMHU HOT0 YTBO-

peHHA.

22. CoporuosyiiTe THUII XiMiuHOro 3B’A3Ky B OiHAPHil CHOJYIIL eJIeMeHTiB 3 mIpo-
ToHHUMHU yucaamu 1 i 16. Bigmosias miaTBepabTe 3ammucomM CXeMu MOTo yTBO-

peHH4.

23. YRaXKiTh MOJEKYJIAPHY GOPMYJIY i THI KPUCTATIUHUX I'PDATOK PEUOBUHHU, IO
Ma€ TBepAuil arperaTHUU CTaH, CTAJly TeMIIepaTypy ILIaBJIeHHs i KUOiHHSI,

Io0pe PO3UNHAETHCS ¥ BOII.
A O, B H,S

B NayS0, T Fe

24. YKaXKiTh TUN KPUCTATIYHUX I'PATOK PEUYOBUHU, IIT0 Ma€ ra3omoiOHMI arpe-
raTHUU cTaH i cuenudiyHmii 3amnax.

A MoneryapHi
b arommui

B tionHi
I’ meTamiuni

25. YKaKiTh peUOBUHY 3 HOHHUMU KPUCTATIYHUMU I'DATKAMU.

A tion
b Boza

B rasbmiit xsmopupg
T rigporen xjgopup

26. YKaKiTh peUOBUHY 3 AaTOMHUMY KPUCTAJIUHUMY I'DATKAMIU.

A Byriekucauii ras
B rpadir

B matpiii cyabdin
T rigporen cyabdin

27. YKaXiTh PeUOBUHY 3 MOJIEKYJIAPHUMU KPUCTATIYHUMHU I'DATKAMU.

A asor
b anmas

B anrominiin
I’ amrominiii okcup

28. V¥ mepesiky: xapuoBa cofia, CKJIO, 1101, KYXOHHA Cijib, KaHipoJb, 6iTyM, OypIIiI-

THUH — ...

A KpucragiuHUX peuoBUH OiabIle

b amopdHUX peuoBuH GiabIie

B kpucraniuaux i aMop@HUX PEUYOBUH HOPiBHY

I’ Hemae amophHUX PEUOBUH

29. Arowm esnemeHnTa Mae Ha 6 eTeKTPOHIB MeHIIe, HisK aHion Xmopy. HasBiTs ee-
MeHT. fKi Buau XiMiuHOT0 3B’ A3KY MOYKYTh YTBOPIOBATHU OT0 aTOMU, B3AEMO-
Iiroum MisK cOOOIO Ta 3 aTOMaMM 1HINNX eJIeMeHTiB?

30. Arom ximiuHOTO eeMeHTa Mae Ha 3 eJIeKTPOHU OisbIlie, HidK HOH eJeMeHTa
II rpymnu TpeThoro mepioay. AKi Buam xiMiuHOTO0 3B’ A3KY MOXKYTh YTBOPIOBATI
Ioro aTOMH, B3AEMOIiI0UM MisK COOO0IO Ta 3 AaTOMAaMU iHINNX eJIeMeHTiB?
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XIMIYHI
PEAKLLIT

BuBYMBLUM LIIO TEMY, BU 30araTtute CBOIO KOMMNETEHTHICTb 3 XiMii 3HaHHAMMU NpPo:
P> HeoBopOoTHI i1 06OPOTHI XiMiuHI MpoLecy;

P ximiuHy pisHOBary, npuHumn Jle LLatense;

P rioponia coneir;

P> ranbBaHiYHWI eNeMeHT SK XiMiYHe AXXepesno eNeKTPUIHOro CTpyMmy.

Y npoueci BuUB4eHHS Temu popMyBaTUMYTbCS 1 YAOCKOHANIOBaTUMYTbCS Balli npea-
MEeTHi BMiHHS:

MOSICHIOBATK:: BIJIMB Pi3HNX YNHHUKIB HA 3MILLEHHS XiMIYHOI pPiBHOBAru; rigponis conem;
MPUHLAN Al raNbBaHIYHOIO ENEMEHTA;

HaBoanTU NPUKAasn HeoO60POTHUX N1 0OOPOTHUX XIMIYHUX peaKL;id;

CKJ1agaTy PIBHSAHHS peakLin rigponisy conen;

PO3Pi3HATN HEOOOPOTHI 1 0O0POTHI XiMiYHI peakLii;

XapakTtepu3yBaTy CyTb XiMi4YHOI PiBHOBAru, rigponidy conen;

MPOrHo3yBaTyv MOXJMBICTb peakuii rigponidy conen, pH cepenoBuLia ixHix BOAHUX
PO34MHIB;

A06upaTy yMOBU 3MilLLEHHS XiMiYHOT piBHOBar 060POTHUX MPOLLECIB HA OCHOBI NMPUH-
umny Jle LLatenbe;

064McoBaTH 32 XiMIYHUMU PIBHAHHAMMW BiZHOCHWIA BUXiA, MPOAYKTY peakLii, 06rpyHTO-
BYIOYM 0OpaHUin crocid po3B’a3aHHS;

BUCJIOBJIIOBaTU CYAPKEHHSI NP0 3Ha4YeHHs npuHumny Jle LLiaTtenbe B KepyBaHHi XiMiYHN-
MW NpoLecamu;

06rpyHTOBYBaTH 3Ha4€HHS 0O0POTHUX MPOLLECIB Y AOBKii, MPOMUCIOBUX BUPOOHU-
LTBax; BNAWUB rigponidy conen Ha pH rpyHTis;

OLiHIOBaTM HETaTVBHUIA BNANB HA AOBKINNA BiANPALbOBAHUX rafibBaHIYHNX €IEMEHTIB
i AOTPpUMYyBaTUCS NPaBUJI IXHbOI yTUNI3aL|i

vV V. V. V V VVVvVvVvVVv Vv
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HeobOoPOTHI M OOOPOTHI
§9-2  ximiuHi peakuii

IHpopMaLiiHa AOBiAKA

,} XimiyHa peakuis (abo xiMiyHe sBuULLE) — Le SBULLe, Y Pe3ynbTaTi SKoro 3 OOHUX pe-
YOBWH (peareHTiB) YTBOPIOIOTLCSA iHLWI (NPOAYKTW peakuil), BiAMIHHI Big, peareHTiB 3a
cknagom i (a6o) 6ynoBoto.

,} Y pegynbTaTi XiMiYHMX peakLin 3arasbHa KiflbKiCTb aTOMIB KOXXHOIO efleMeHTa Ta iX i30-
TOMHWI CKNad He 3MiHIOTbCS.

,j, Cxema xiMi4HOT peakujii — YMOBHMIA 3anMC XiMiYHOI peakLii 3a JOMOMOrow XiMiYHUX
dopmMyn peareHTiB, NPOAYKTIB peakLLil, MO3HAYEHb «+», «—» | «=» MiXX (POpMyamu.

,} XimivHi peakuji BinOyBaloTbCs 3rigHO i3 3aKOHOM 36epeXeHHs Macu PeYOBUH: Maca
PEeYoBUMH, WO BCTYMaTb B peakLilo, OOPIBHIOE Maci Pe4YOBUH, WO YTBOPIOKTLCA B
pe3ynbTaTi peakuii: M pearenris) = M(npoayxris peakyin- HA OCHOBI LbOro 3aKOHY ckiana-
I0Tb PIBHSHHSA peakLii — nobupatTb KOedilieHTn i CTaBnsaTb 3HaK «=» Micns dopmyJ
peareHrTiB.

,} XimMiyHi peakuii noginaoTb Ha TUMNK 3a PISHUMU KnacudikauinHUMM O3HaKaMW:

— KINIbKICTb | CKNaf peareHTiB i NPOAYKTIB peakLir;

— 3MiHa CTYMEHIB OKUCHEHHS eN1IEMEHTIB;

— TennoBu epeKT peakLii;

— HanpsiMok nepebiry peakLii;

— y4acCTb KaTanisaTtopis Ta iHLLi.

MpurapaTtu Le maTepian BaMm JONOMOXE CXeMa Ha MastoHKy 19.

3a 3miHoI0
CTyMneHiB
OKUCHEHHS
efieMEeHTIB
I
Crosty4eHHst I HeoGopoTHi I OKMCHo-mnHOBHi] Ex3oTepmiHi I
| | | |
Posknany I O60pOTHI | Bes 3miHu cTynexis EHOoTepMidHi |
I OKNCHEHHS
3amiLeHHs I eneMeHTIB
I
OOMiHy I

Cxema knacudikaLii XiMiyH1X peakLijiin

# EnexTponitT — peyvoBWHM, PO3M/iaBu abo PO34MHU KX NMPOBOASTL €NeKTPUHHUM
CTPYM.

HEOBOPOTHI PEAKIIIT. Posriafaody B3a€MO/il0 pEYOBUH, MU HATOJIO-
IITyBaJIu HAa OMHOCTOPOHHBOMY Iepebiry ximiunux nporecie. Hanpukaanm, Misk

%
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kynpyM(II) cyabsdarom i 3amizom Big0yBaeThbes peakilia 3amitesnas (mas. 20)
# yrBoproioTheda GepyM(II) cyapdar i migs:

Fe + CuSO4 = FeSO, + Cu.

Fe —

CuSO,

<—— FeSO,
%

IntocTpauia B3aemogii kynpym(ll) cynbdaty i 3aniza

I1s peakitis HaJIeKUTD 10 HEOOOPOTHUX , TOMY 110 yTBOPeHi Minb i pepym(1I)
cyab(dar He B3aeMOIiI0Th MisK coboro (maJ. 21).

S—7
+
FeSO, ——> Cu—
\_/

IntocTpauisa BiacyTHOCTI peakuii Mix depym(ll) cynsdatom i migao
. Peakmii, mio Big0yBaroThCsd B OJHOMY HANPAMKY i 3aKiHUyOTLCS '
TIOBHUM II€PETBOPEHHAM pPeareHTiB Ha IPOAYKTH peaKIlil, Ha3uBalThCA y
Heo6o0pOMHUMU PeaKyiamu.

R I I I I R I I I R R I I I R R R R R

esec s

Heob6opoTHi peakIiii BizOyBaTbCA OOTH, JOKU IIOBHICTIO HE BUTPATUTHCA
OIVH 3 peareHTiB.

© © 8 0 0 0 0 0 0 00000 0 0000000 0000000000000 0000000000000c000000000000000c00000 000000

. ¥Yci peakirrii ioHHOT0 00MiHY, III0 CYIPOBOIKYIOTHCSA BUMALAHHAM OCAa- '
Iy, BUAIJIEHHAM ra3dy a0o YTBOPEHHAM MAaJIOAMCOIifi0BaHOI PeYOBUHU, ;
. HaJeKaTh 10 HEOOOPOTHUX PeaKIIiii.

R R I I R I I I R I I I I I I T S P R R )

ceeene
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Ha KoHKpeTHIX IPUKJIAIaX PO3TJISHEMO YMOBH Iepebiry HeoOOpOTHUX pPeak-
Ii# i TOBTOPMMO, SIK IIMIITYTh TOBHI 11 CKOPYEH] PiBHAHHA PeaKIiil y HOHHIH (popmi.

IIpukraad 1. Heo6opoTHa peakilisag HOHHOTO OOMiHY, II[0 CYIIPOBOAKYETHCS
YTBOPEHHAM OCafy.

2NaOH + CuCl, = 2NaCl + Cu(OH),
2Na* + 20H™ + Cu?* + 2C1”- = 2Na* + 2C1~ + Cu(OH)yd
Cu?* + 20H™ = Cu(OH)y{

IIpukxsaad 2. HeobopoTHa peakilisag HOHHOTO 00OMiHY, II[0 CYIIPOBOAIKYETHCS
BUIiJIeHHAM rasy.

2HCI + Na,CO;3 = 2NaCl + H,0 + CO,T

2H* + 2C1~ + 2Na* + CO3™ = 2Na™* + 2Cl~ + H,0 + CO,T

2H* + CO3™ = H,0 + CO,T

Ilpurnad 3. HeobopoTHa peakIlis IOHHOT0 0OMiHY, IIT0 CYIIPOBOAKYETHCS
YTBOPEHHAM MaJOANCOIiiOBAHOI CIIOJIYKH.

NaOH + HCl = NaCl + H,0O
Nat+OH + H'+Cl-=Na" +Cl- + H,0
I‘I+ + OH7 = H20
TEOVLPOUMO 9 'LPY ..................................................... :
: Mo KOXHI 3 TPbOX YMOB Nepebiry Heob6opOTHUX peakLii CKNagiTb NpMKnaan
PiBHAHb peakuii B MONEKYNAPHIN Ta MOHHIN dopmax. :

OBOPOTHI PEAKIIIL. Kpim peaxkitiii, 1o Bif0yBaroThC JIUIIle B HAIPAM-
Ky YTBOPEHHS IPOAYKTIB peakirii, To6TO He0OOPOTHUX PeakKIliii, icHyioTh 060-

POTHI peakirii.

i O6opomni peaxyii — Ie peakiiii, 10 3a OHUX i TUX caMHUX yMOB BiZ0y-
BAIOTHCSA OJHOUYACHO YV IIPOTUICKHUX HAIIPAMKAX, TOMY peareHTu ogHiel :
peakIiii € TpofyKTaMu APYTOl i HaBIaKuU.

...................................................................................

Jletrka cmosryka Hirporeny 3 Iimporenom amoniak NHjs; yTBOprOETBCS 3
IPOCTUX PEUYOBUH a30Ty i BOAHIO 3a PIBHAHHIM PeaKIlii CIoJyuYeHH:
N2 + 3H2 —> 2NH3.
OxHOUYACHO 3 ITi€I0 peaKIlieio Big0OyBaeThC PeaKIlisi PO3KJIaaAy YTBOPEHOTO
aMOHiaKy Ha IBi IIPOCTi peYOBUHU — a30T i BOIEHb:
2NHj3; —» N, + 3H,.
O6opoTHicTh peakIlii mO3HAYAIOTH BOMA CTPLIIKAMM Y IIPOTUJIEKHUX Ha-
IpPAMKAaXx:

npsaMa peakIris

N2 + 3H2 < > 2NH3

3BOPOTHA PeaKIris

.............................................................................

~ Bsaemogiro B3ATUX AJ1A 000POTHOI peaKIii peareHTiB Ha3WBAIOTh NPA- -
i MO10 peaKyi€ro, a B3a€MO/IiI0 yTBOPIOBAaHUX IIPOAYKTIB peakIiii — 360- :
POMHOI0 pearyiero.

...................................................................................
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Ha camomy mouaTKy 0OOPOTHOI peakirii, KOJM KOHIIEHTpAIlisd peareHTiB
BHCOKA, IIIBUIKICTDh MPAMOI peakKItii 6isbima, HisK 3BOpoTHOI. 3 yacoM peareH-
T BUTPAYaAIOThC, IX KOHIIEHTPAIliad 3MeHIITyeThcAa. HaTomicTh 30iabITyeThCa
Maca i KOHIleHTpaIid IPoAYKTiB peakilii. ¥ meBHMIT MOMEHT XiMiuHOI BBaEMO-
Iil IMIBUAKOCTI IPsIMOI 1 3BOPOTHOI peaKIliil 3piBHIOIOTLCS ¥ HaLaJIi o0uaBi pe-
akIii Bin0yBarooThcda 3 0IHAKOBOIO MIBUAKicTI0. Takuil cTaH 060pomHux peax-
IIi}i Ha3MBAIOTh CMAHOM XIMIYHOL pi6HOGazu. Y IIbOMY CTaHi peaKIlid MOxKe
mepe0yBaTH TPUBAJIKI Yac, SIKIO He BAAaBATUCh Hi 0 SIKOT0O BILINBY Ha Hei.

IIpuxkaagamMu 000POTHUX peaKIlili B opraHiuHii ximii e rigpyBanns i rigpa-
Talig HeHaCUYeHMX CIIONYK, ecTepudikaia Ta immri.

XimiuHi BUpoOHUIITBA OaraThbox pe- Iy . .

R . - = TpurapanTte " 3anuwiTb NpuKNagu
Y0BUH (aMOHiaKy, cyab(aTHOI KUCJIOTH, PiBHSIHb 0BOPOTHUX pPeakLjii 3a y4ac-
MiHepaJIbHUX JOOPUB TOIIO) I'PYHTYIOTh- TI0 OpraHiuHMX CroayK.
cs Ha 000pOTHUX peakiiax. [liakom spo-
3yMiJIo, III0 IPaKTUUHE 3HAUeHHA [[UX PeaKIlill moJsarae B mepediry npsamoi, a
He 3BOpoTHOI peakiii. IcHye okpema HaykoBa rasy3sr — XiMiuHa TeXHOJIOTidA,
OPAaIliBHUKU SKOI 3aiMalOThCA JOCTiAKeHHAMY BUPOOHMUNX XIMIiUHUX IIPO-
meciB. 3aBgaHHA XiMiuHOI TexHOoJOril mojsarae y BUBUEHHI MOMKJIHBOCTell i
YMOB XiMiYHUX IIePETBOPEHbD, CIIOCO0iB Ta IPOIIeCiB BUPOOHUIITBA ITPAKTHUUHO
KOPUMCHUX PEUOBUH i MaTepiaIiB pisHOMaHITHOTO TPU3HAUEHHS.

wapi.um epyguma '.'

XiMiKaMn-TEXHOMOraMn Ha3MBaAOTb YYEHUX, SKi AOCNIOXKY- Lt 4 "'?"' e
I0Tb XiMiYHI NEPETBOPEHHS, LLLO NIeXaTb B OCHOBI NPOMUCIOBUX AN pmsAte, o~
BMPOOBHULITB PEYOBUH, MaTepianiB, a TakoX MpaLiBHUKIB XiMid- umml.;s'rluu.
HUX MigNPUEMCTB 3 BMPOOHMUTBA PEYOBUH i maTepianis. lNMep-

LUOKO XIHKOK XiMIKOM-TEXHOJIOrOM MOXHa BBaxaTw Enizaber

ANEW ARNT
dynxem (XVII ¢cT.). BoHa npoBena OoChioXeHHs1 3 0CafXeHHs ; -
30/10Ta, cpibna Ha LWOBKOBMX TKaHMHAX, BUKOPUCTOBYIOUM Pi3Hi e e
BiOHOBHVIKU. B =

Pesynbratn pocnigxeHb ykpaiHCbKO B4eHOO Mapiero Ba- o s A

cuniBHoto LlebpeHko (Hapogunacsa 31 nunHa 1940 p.) HayKOBMX
OCHOB O€P>XaHHS Y/IbTPATOHKUX CUHTETUYHUX BOJIOKOH CNpU- -
711 TOMY, LLIO BrepLue y CBiTi 6y/10 CTBOPEHO i 3anponoHoBa- == e
HO TEXHOJOrit0 BUPOOHMLITBA TOHKOBOJIOKHUCTUX DinbTPIiB Ang i
NPeumnsinHOl OYNCTKU PIANHHUX | Fa30BUX CepeaoBuLL, MUTHOI TuTynbHa CTOPiHKA
Boau. «[MpeunsinHnin» 03Ha4Yae «HanBULLLOI AKOCTIi». YNbTPaTOH- npaui

Ki CUHTETUYHI BOJIOKHA (MIKPOBOJIOKHA) MatOTb YHIKaNbHY CTPYK- Enizabet Pynxem
TYpY, WO CTBOPIOE BUCOKY COPOLUIHY 34aTHICTb. 3 HUX BUIO-
TOBJISIOTb BAKTEPULMAOHI MIKDOBOMOKHA i QiNbTPpKU, HANPUKIAA,
noninponineHoBi MiKPOBOMOKHA, HAMOBHEHI HAHOPO3MIPHUM
KkpemHesemomMm. Y 2006 p. BcecBiTHg opraHisauis iHTenektyanb-
HOI BnacHocTi Haropoauna M. B. LlebpeHko megannio i ceptu-
dikaToM 32 HaNKPaLLUI XIHOYNI BUHAXiO, POKY. AMEPUKAHCBKNM
GiorpadivyHniA IHCTUTYT HaAaB i NOYECHi 3BaHHA «[poBigHMIA
iHTenekTyan cBiTy», «)KiHKa poky», «Bennka Xinka XXI c1.», Bu-
3HaB ogHieto 3 500 HanbinbLUMX reHiiB XXI cT. Mapis BacuniBHa

Lle6GpeHko
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@ TL\oawoe/w 3 /M%iﬁuumm Gorcepesmis
Mpodecia ximika-TexHoNora HanexuTb OO Cy4acHUX i 3aTpebyBaHUx NPodeciii.
MonunT Ha daxisuiB Liel npodecii 3pocTae 3i 36iNbLLIEHHAM TEMMIB PO3BUTKY XiMIYHOIO
BMPOBHMLITBA | NPOMMCIOBOrO KOMIIEKCY YKpaiHu. 3 pisHMxX iHpopmauiiHmx axepen
nisHanTecs Ginblie Npo U npodecito, 3’acyiTe, aKi 3aknaam BULLOT OCBITU YKpaiHu
3AIMCHIOINTL iIX NigrotoBky. Oaep>xaHoto iHhopMauien NoAiNITbCA 3 0QHOKIACHUKAMU.

m Jalite Bu3Ha4eHH 060POTHUX i HEOOOPOTHMX peakLiin, HaBeadiTb NpuKNaan.
a Yum Bigpi3HAOTLCS 3anncy PiBHIHbL 0OOPOTHNUX | HEOOOPOTHUX PeaKLLin?

B ¢IKy peakuito Ha3MBaloTb NPSMOIO, a Ky — 3BOPOTHOIO? HaeeaiTb npuknaan.
ﬂ AKMMU 9BULLLAMM CYNPOBOAXKYIOTLCS HEOOOPOTHI peakLii Mix enekTponitamm?
ﬂ HasepaiTb Nnpuknaam BigoMmnx BaM 060POTHUX pPeakLLiii.

yl YCTaHOBITL BIAMOBIAHICTL MiX ABUWEM, LLO CBIiAYNTL NPO nepebir ximidHOoI peakui,
Ta il peareHTamu.

fBne PeareHTtu
1 |BuNagaHHa ocany A | HaTtpin xnopwpg i kanin cynbdat
2 | BUAINEHHS rasy B | HaTpili cynbdat i 6apin xnopug,

YTBOPEHHSA MaNoANCOLLOBaHOT B opTodocdaTtHa KMCnoTa i HaTpin
peyoBUHU rigpokcma,

I | kanii kapboHaT i xyjopnaHa KkucnoTa

HasBiTb skomora GinblLue TUMiB XiMiYHMX peakLiii, [0 SKUX HaNeXUTb B3aEMOAida a30Ty 3
BOLHEM.

Cknapgjitb PiBHAHHS MOXJTMBUX HEOBOPOTHUX XIMIYHUX peakLLini Mix po36aBieHOI0 CyJib-
daTHOI KNCNOTOLO Ta: a) kanin rigpokcnaom; 6) docpop(V) okcnaom; B) 6apiit HiTpa-
TOM; ) MigOt0; A) umHKoM; e) depym(lll) okcruaom.

Yun BinbyneTbcs HEOOOPOTHA peakLis MixX: a) Kanii HiTpaToM i HaTpPIn rigpokcuaom;
0) kanbLin rigpokcnaom i optodocdaTHO KMCNOTO? Bignosiab 06rpyHTYyinTE.

3 10 CKOPOUEHVX MOHHMX PiBHAHB PeakLiii 406epiTe N0 0AHOMY NPUKNany Monekysp-
HUX PIBHSAHb peakLjii, He NOBTOPIOKYM NPUKIAAN 3 NigPYyYHMKA.

AIB* + 30H- = Al(OH)34
2H* + S0%™ = H,0 + SO, T
Ba2* + SO3 = BaS04
3Agt + PO3 = Ag;POL

54 )



-

YMOBM 3MILLEHHS XIMIYHOI
§109  pigHoOBarM OOOPOTHMX

NEOLECIB Ha OCHOBI

nouHymny /Ae Lateabe

IHpopMaLitHa AOBIAKA

@ EnpoTepMiyHi peakLi BinOyBalOTLCS 3 MOMIMHAHHSAM TENA0THU, eK30TEPMIYHI — 3 BUaj-
NIEHHAM 1 B HABKOJINLLHE CEPEeaOoBULLE.

# Tennoeuit edekT XiMiHHOT peakLji — L KiNbKiCTb TEMIOTH, WO BMAINSETLCA ab0 no-
rMVHAETLCA Nif Yac XiMiYyHOI peakuii. OoMHULSAMN BUMIPIOBAHHA TEMJIOBOro edekTy
peakuin € pxoyni (Ox).

# Tennosuit edpexT peakuji nosHa4aoTs AH. Ek30TepMmiyHi peakLji MaloTb Big’ eMHe 3Ha-
YyeHHA AH. BOHO BKagye, Ha CKislbky O)KOYIB 3MEHLUMIIACS BHYTPILLHA EHEPria NpoayK-
TiB peakLii NOPIBHAHO 3 BHYTPILLHbOIO EHEPIIEI0 peareHTiB. EK30TepMiYHMMU peakLis-
MW € BCi peakLji ropiHHS.

#. B eHgoTepMiuHMX peakLiii AH Mae 1oaaTHe 3HaYEHHS, TOMY LLIO BHYTPILLHS eHepria npo-
DYKTIB peakLji 36inbLUYETLCS, MOPIBHAHO 3 BHYTPILLHLOO EHEPriEl0 peareHTiB. EHooTep-
MiYHUMW peakLisMuy € peakLii po3knaay kapOoHaTiB, HEPO3YMHHMX OCHOB Ta iHLLU.

# TepMoxiMiuHe PIBHSHHS — Lie XiMiYHE PIBHSHHS, Y SKOMY 3a3Ha4eHO TernnoBuii edekT
peaku,i.

,I,,. KaTtanizatop — pe4oBuHa, WO NiABULLYE LLIBUAKICTb XIMIYHOI peakdLji, 3anuiialymcb
nicns peakwyii B XiMiHHO HE3MIHHOMY CTaHi.

# KOHUEHTpaLia — KinbkiCHa xapakTepucTuka BMICTYy MEBHOrO KOMMOHEHTA B CyMilli.
KinbKicTb KOMNOHEHTa B CyMiLli MOXe OyTu BUpaXeHa B Pi3HUX OAUHULAX (KiNbKiCTb
pPEeYoBMHU, Maca, 06’eM, YNCNO XiMIYHMX YACTUHOK), TOMY iCHYIOTb Pi3Hi cmocobu Bu-
paxkeHHs KoHUeHTpaLji. OanH 3 HUX — MacoBa YacTKa PEYOBUHW B CYMillli, HAanNpukiaa,
MacoBa 4acTka PO34NHEHOI PEHYOBUHU B POIUNHI.

.I.. LLIBMOKIiCTb XiMIYHOI peakuil — ue BeAnynHa, WO BM3HAYAETbCS SK 3MiHa KislbKOCTI
PEYOBUHN peareHTy 4m NpoaykTy peakuil, BigHeECEHa 00 OaUHUMLI Yacy (C) i oguHUL
o6’emy (n).

Y monepeanboMy maparpadi Bu gisHasmcs mpo o00poTHI peakIlii Ta cran
IUHAMiYHOI piBHOBAru B HUX. IKIIT0 B 3aMKHYTOMY IIPOCTOPi 000POTHA peak-
1isg mepebyBae B craHi XimiuHOl piBHOBaru, mpsMa i 3BOPOTHA peakiiii Hi Ha
MHUTH He MPUNUHAIOTHCA, IPOTE BiIOYBAIOTHCA BOHU 0€e3 Oyb-sIKMUX 30BHIi CII0-
CTepeKyBaHUX 3MiH.

OCKiJbKY OCHOBY BHPOOHHUIITBA 3HAUYHOI KiJBKOCTi IIPOMICJIOBO BaKJIM-
BUX PEUYOBUH CTAHOBJATH O0OOPOTHI peakilii, To icHye morpeba y 3mimienui
iXHBOI IMHAMIiUHOI piBHOBaru B 0iK yTBOPEHHS IPOAYKTiB peakIrii.

ITPUHIINAII JIE IIIATEJIBE. O00poTHY peaxiliio HECKJIaJHO BUBECTH 3i
CTaHy IMHAMiuHOI piBHOBaru. PiBHoBara Ha meBHUU Uac IMOPYIIYETLCA, SKIITO
3MIHIOIOMbCA KOHUCHMPAUia peazeHmis yu npodykmie peakuii, memnepamy-
pa, muck (0a peakuiil, w0 6i06ysaomuvcs 3i 3minow 06’ emy cucmenm). Ilpo-
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Te yepe3 IEBHUM yac IMBUIKOCTI MPAMOI i 3BOPOTHOI peakIliii 3piBHIOIOTHCA
i BHOBY BCTAaHOBJIIOETHCSA PiBHOBAra.

Y 1884 p. ¢ppaunyspkuii yuernuii Jle IllaTesbe BUABUB 3aKOHOMIipHiCTH
BIJIMBY BSOBHIINTHIX YMOB Ha AWHAMIUHY pPiBHOBary OOOPOTHUX XiMiuHUX
peakniii. Huni BoHa Bifoma B Hayni axk npunyun Jle Illamenve, 1110 BU3HA-
Yyae BIUIMB KOHKPETHUX YWHHUKIB Ha 3MIiIllleHHA AWHAMIiYHOI piBHOBaru
00OPOTHUX peaKIfiii:

~ AKIIO Ha CUCTeMy, AKa NepebyBa€ B XiMiuHill piBHOBa3i, BUMHUTH 30B- -
HIIIHIN BOJIKB, 110 TIOpyIIye il, TO piBHOBara 3MilryBaTUMeThCA B Ha- .
3 IPAMKY IPOIECiB, AKI IPOTUAIIOTH IIbOMY BILJIMBY i TOCIA0JIOIOTH HOTO.

Ax yxxe Oysao 3asHaueHo, 3MilleHHS TPUBATHUME NOTH, JOKH HE BCTAHO-
BUTBLCS HOBa piBHOBAara.

AHpi Jlyi Jle atenbe (1850-1936) — BupatHui dpaH-

Ly3bKMiA XiMiK i disnk. Y 1872 p. 3akiH4MB MNOMITEXHIYHY LLKOY e
(Mapwux) 1 oTpMae ouniaom iHxeHepa. Y 1876 p. oBiiHAB no-
cany npodgecopa 3arasabHol ximil B NipHin wkoni, oe 3anmascs
OOCNIAHNLBKOIO AiSNbHICTIO, Y pe3ynbTaTi kol TEOPEeTUYHO 00-
I'PYHTYBaB BaXJIMBI A9 METanyprii i TENJ0TEXHIKM PO3PaxyHKK,
NOB’AA3aHi 3 FOPIHHAM | BUAINEHHAM TenIoTU. BU3Ha4MB YMHHNK-
KW, BiO SKNX 3anexartb PIBHOBAaXKHI MPOLECK XiMIYHMX peakuii,
BiAOMI B Hayui 9k npuHumn Jle LWartenbe. Pedynbtatn noro
JochnipkeHb OyaiBenbHUX marepianis (6ETOHy, LeMeHTy, rincy, e Wartenbe
Kepamiku, ckna) MaloTb OoTeNnep NPakTUYHE 3HAYEHHS.

Okpim npoBefeHHs gocnigxkeHb Jle LLaTenbe 4ntaB nekuii ctygeHTam, kepyBaB
OUNIOMHMMKM poboTaMK i JOKTOPCbKUMN AucepTaligmu, 6paB y4acTb Y Aep>KaBHUX
Komiciax. JocnimxkeHHs Jle LLlaTenbe BUCOKO oLiHeHi y PpaHLii Ta 3a it mexamu.

BIIJINB KOHIIEHTPAIIII HA 3MIIIEHHA XIMIYHOI PIBHOBATH
OBOPOTHUX ITPOIIECIB. YBogsaumu 101aTKOBi KiJIbKOCTi ofqHiel 3 peuoBUH,
TOOTO 36iMbITyoun i1 KOHIIEHTpPAIlil0, TOCATAIOTh 3MIillleHHsI PiBHOBATrW B Ha-
OpAMKY peakIii, y AKill 14 peuoBuHA € peareHToM. Hampukianm, SKIO micasa
BCTAHOBJIEHHA XiMiuHOI piBHOBaru B 00OpPOTHIi# peakiiii a3oTy 3 BOOHEM [0-
JaTyd HOBY IOPIIifo a30Ty (TOOTO 30i/IbIIINTH KOHIIEHTPAIIil0 OJTHOTO 3 peareHTiB
IPAMOI peakirii), To BHACJIIOK IIFOT0 30BHIIITHBOTO BILIMBY XiMiuHa piBHOBara
3MicTUTBHCA B OiK IpsAMOI peakIrii:

N, + 3H; —» 2NHs;.

CraHeTbes e TOMY, IO IPsAMa peakilis srigHo 3 npuuiiunoM Jle IllaTenbe
nocaaba0e COPpUUYMHEHN M 30BHIIITHIN BILJIMB — 3MEHIITY€E KOHIIEHTPAILiI0 a30Ty.

SKmIo K y I camiil peakirii micsiga BcTaHOBJIEHHA XiMiuHOI piBHOBa-
M BBECTH AOJATKOBY MOPIIiI0 aMOHiaKy, Ile TaKOK IPU3BEJe 10 MOPYIIIeHHA
piBHOBaru, mMpoTe 3MIiCTUTHCA BOHA B HAIPAMKY Hepebiry 3BOPOTHOI peakIrii
— aMOHiaK IIOUHe PO3KJaJaTucs Ha as3oT i BOAeHb, i IOT0 BMiCT y cucremi
3MeHIITyBaTUMeThcA. HaToMicTh KOHIIEHTPAILil a30Ty Ta BOAHIO 301/IbIITyBaTH-
MYTbCS, TOKU CUCTeMa He JOCATHE PiBHOBAYKHOTO CTaHY.
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POTHUX PeaKIliil y HaIPAMKY IPAMOI peakIilii, ToOTO yTBOPEHHS ITPOAYK-
TiB peakiii. IligBurmienusa BmicTy (KOHIEHTpAI[ii) MPOAYKTIB peakrIrii
3MiIye piBHOBAry o00pPOTHUX PeakKiliii y HalIpPsIMKY 3BOPOTHOI peakIrii,

.
ITigBumenus BmicTy (KOHIIeHTpAIlil) peareHTiB 3Milye piBHOBaAry 000- '
TOOTO yTBOPEHHS peareHTiB. ;
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BILJIUB TUCKY HA 3MIINEHHS XIMIYHOI PIBHOBATH OBOPOT-
NX ITPOITECIB (cToCcyeThCs JUIIIe PEUOBUH Y Ira30Mogi0OHOMY arperaTHOMY

cTaHi). K10 B 000pOTHIiN peakIlii peareHTH i IPOAYKTH peaKIlii mepedyBamOTh
y ra3omnofi0HoMy arperaTHOMY CTaHi, TO 3Mill[eHHA PiBHOBATY MOJKHA SOCATTH
3MiHOIO THCKY B CUCTEMi.

. IligBuIlleHHS THCKY 3Millye piBHOBAry o60OpOTHOI peakIlii B Oik YTBO-.'

PeHHSA MeHIIUX 00’€MiB PeUOBUH, a 3HIMKEHHA — Y 0iK YTBOPEHHS 01JIb-
mux 00’ €MiB pe4OBUH. .
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Y posriaHyTili peakiiii asoTy 3 BOJHEM YyCi peyoBMHU Tra30mofilOHi,
peakitito BctynamoTh 1 06’em asory i 3 o6’emu BogHIO (pasom 4 0o6’emmn),

a mmicys peakiIiii yTBopoOoOTHCA 2 00’eMU aMOHIaKYy.

N2 + 3H2 = 2NH3
1V 3V 2V
PiBHSHHA CBiJUUTL IIPO Te, IO Peaxilisg BiAOyBaeThCA 31 3MEHIIIEHHAM

00’emy (4V > 2V), Tomy 30iJbIIIeHHA TUCKY 3MiCTUTh PiBHOBAry B 0iK yTBOPEH-
HS MEHIIIOTO 00’eMy PeUOBUMH — y OiK YTBOPEHHA IMPOAYKTY IIPAMOI pearirii
(amoniaky). Ha meBHuii uac (4o HacTaHHA HOBOI XimMiuHOI piBHOBarm) miBui-
KicTb IpsAMOI peakIrii 3pocTe, a KOJW OOUABI IIBUAKOCTi 3piBHAIOTHCA, 3HOBY
BCTAaHOBUTHCA IMHAMIUHA PiBHOBAra.

TucK He BIIIMBA€E Ha CTaH PiBHOBAru O0OOPOTHUX peaKIliii, y IIpolieci AKux

00’eMHu Tra3omoiOHMX PEUYOBWH He B3MIiHIOIOTHCS, HANOPHUKJIAL, PiBHOBATY
000pOTHOI peaxIrii

N, + 0, = 2NO
v v 2v

3a JOMOMOTO0I0 3MiHM TUCKY 3MiCTUTH He BAACTHCH.

BILJINB TEMIIEPATYPU HA 3MINEHHA XIMIYHOI PIBHOBATH

OBOPOTHUX ITPOILECIB. fIximio B o60opoTHilI peakIlii B3aeMogid PeUuOBUH

Bi

n0yBaeThCA 3 BUAIIEHHAM a00 MOTVIMHAHHAM TEIIJIOTH, TO 3MiIl[eHHA PiBHO-

Baru MOKHa JOCATTH, 3MiHIOIOUHN TeMIIEpaTypy.

. Y pesyabTaTi migBUIlleHHA TeMIIEpATYypPH PiBHOBAra 3MiIlyBaTUMETbCS ‘

B 0iK eHgOTEepMiUHOTO IIPOIleCy, TOOTO B OiK peakirii, 1o BigOyBaeThCA 3
. NOTVIMHAHHAM TEeILJIOTH. ¥ pasi 3HMMKeHHS TeMIepaTypyu PiBHOBAra 3Mi-
. IIIyBaTMMETHCA B HANIPAMKY PeaKIlii, SKa IPOTUIIiE OXOJIOIKEHHIO.

.
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Posriisaaemo 1110 3aKOHOMipHICTh HA MPUKJIAAL €K30TepPMiUHOI peaKIii cuH-

Te3y aMOHiaKy i3 a30Ty Ta BOJTHIO:

N, + 3H, = 2NHs; AH = -92 gk
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OckisbKY mpAMa peakilis BigOyBaeTbcs 3 BugijeHHAM 92 KI[:K TemioTu,
TO HiABUIIEHHS TEMIIEPATYPHU CUCTEMU CIIPUATHME epebiry peakirii 3 morau-
HaHHAM TeIlJIOTH, Y JaHOMY BUIIQAKY 3BOPOTHOI. Ile CIPUYMHUTEL 3MillleHHA
piBHOBaru B 0iK yTBOPEHHSA peareHTiB — BOJHIO Ta a30Ty. SHUKEHHS TeMIe-
paTypu, HaBIaKH, 3MiCTUTh PiBHOBAry B 0iK yTBOPEHHA NPOAYKTY pPeakIrii —
aMOHiaKy, TOOTO IPUCKOPUTH MPAMY PeaKIliio.

Peaxi1iis a3zoTy 3 BogHEM € eK30TePMiUHOIO peaKIli€ro, ToOTO BifOyBaeThCA 3
BULJIEHHAM TEIJIOTH, TOMY HiJBUINEHHA TEMIEePATyPU He CIIPUAE YTBOPEHHIO
IPOAYKTY IPsaAMOI peakiiii, To6To amoHiaky. HaBmaxu, piBHOBara o60poTHOIL
peaxkIiii poskJany Kajabllili KapOoHATY B pe3yJabTaTi MiABUINEHHA TeMIepa-
TYyPU 3MiIIIYETHCA B HAIPAMKY YTBOPEHHA IPOAYKTIB peakIlii — HeralieHoTo
BaITHA i BYTJIEKUCJIOTO rasy.

VY peakiisax, ki Big0OyBaoTbcsA 0e3 IIOMITHOTO TEILJIOBOTO edeKTy, 3MiHa
TeMIepaTypu He CIPUYNHIOE 3MIIIeHHA PiBHOBAru. ¥ IbOMY BUIIAKY IIiIBU-
IeHHA TeMIIepaTypH JUIlle IPUCKOPIOE BCTAHOBJIEHHS PiBHOBATH.

Bararo ximiuHux mepeTBOpeHb Bi0YBAIOTHCA 3a yUACTIO KaTaisaTopiB, A0
BUKOPUCTAHHS AKNX BIAIOTHCA 3 METOIO 30iIbIITeHHA MIBUKOCTI XiMiuHOI peak-
ii. Yu BIIMBAIOTE KamaJizamopu Ha 3MitneHHs ximiunoi pisaoBaru? Hi, Tomy
IIT0 BOHU OJHAKOBO IIPMCKOPIOIOTH i IIpsAMY, i 3BOPOTHY peakirii. To6ToO BoHUI
JIUITIe TPUITBUAIIYIOTh HACTAHHSA JUHAMIYHOI piBHOBAarH, ajie He 3MIiNTyIOTh ii.

f.' Cwmopinwa epyquma

3a poarnsHyTo y naparpadi 060pPOTHOK peakujield MiXX a30TOM | BOOHEM 34il-
CHIOETLCS MPOMMCIIOBE BMPOOHULITBO aMOHiaky. BiH HEOOXiAHWIA Yy BENUKIN KiNIbKOCTI
Ons1 BUPOOHMUTBA iHLWMX peqyoBMH. 3gaBanocs 6, CUPOBUHK A4S TAKOro BUPOOHMLTBA
[OCTaTHbO, afke NoBITPS Ha 78 % cknafgaeTbcs 3 a30Ty, BOAEHb MOXHa 000yTH, po3-
Knagalym enekTpuyHUM CTPYMOM BOAY, & TaKOX AeAKUMU iHWmnMn cnocobamu. MNpoTte
LLI0 HECKNaAHY, Ha nepLmin nornag, peakuito mamke 100 pokiB He MOrNY 34INCHUTU Y
npoMmncnoBux macwtabax. A Bce TOMy, LLIO BOHA KaTaniTnuyiHa, ek3oTepmiyHa, o6opoT-
Ha. [MoLwyKM YMOB CUHTE3Y amMOHiaky NPOBOAVANCS 3 METOI0 3’ACYBaTU, Ky PEHOBUHY
MOXHa 3acToCyBaTu §K KaTani3aTop, WO NPUCKOPIOBaTUME peakLilo, a caM He B3a-
EMOAIATMME 3 BOOHEM, a30TOM, aMOHIakOM; KU TUCK CTBOPIOBATY 1 NiATPUMYBATH
B KOJIOHi CUHTE3Yy — OCHOBHOMY anaparti BUPOOHMLTBA aMOHiaky; ska TemnepaTtypa €
ONTUMANbHOI NS NMPUCKOPEHHS LWBWUAKOCTI XiMiYHOT peakLil (3 9 knacy Bam BiLOMO,
L0 HarpiBaHHSAM Ha KOXHi 10 °C 36inbLUyOTb WBWAKICTb peakuily 2—4 pasu) i gonycTtu-
MOI0 /11 Toro, o6 piBHOBara Liei ek3oTepMiyHOi 060POTHOI peakLii He 6yna CyTTEBO
3MilleHa B HanpsiMKy 3BOPOTHOI peakuii. Ak B1 3po3yminu, ue 6yno He NpoCcTe 3aBAaH-
HS1, TOMY MO0 PO3B’A3aHHS 1 TPUBAJIO Tak AOBIO.

3a po3pob6aeHHS HAyKOBMX OCHOB BUPOOHULITBA aMOHiaKy 3 ypaxyBaHHAM NPUHLM-
ny Jle LLaTenbe HimeubpkoMy B4eHOMY Dpiuy Mabepy (1868—1934) 6yna npucyaxeHa 'y
1918 p. HobeniBcbka npemis 3 ximil.

Znaemo, posymiemo

m YyM 060POTHI peakLil Biapi3HAIOTLCS Bif, HEOGOPOTHUX?
a LLLo B piBHSAHHIi 0OOPOTHOT peakLiii 03Ha4Yae nisa YacTuHa, a LWo — npasa?
ﬂ Yomy cTaH xiMi4HOT piBHOBarn B 060pOTHUX peakLLisix AiCTaB Ha3By «AMHAMIYHUIA CTaH»?
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" Mg, BNAMBOM SKMX YNHHUKIB 3MILLYETLCS XiMiYHa piBHOBara 000pOTHUX peakL,iin?
Ha ski 060pOTHI peakLii TMCK BNMBAE, a Ha ki — Hi? {Ak 3MilLyeTbCS piBHOBara Tux i
060POTHMX PeakLLiil, pPiBHOBAry iKMX MOXHa 3MilLlyBaTu NiJ, BNJIMBOM TUCKY?
9k 3milLyeTbecs piBHOBara 060pPOTHUX peakLiil 3i 3MiIHOK KOHLUEHTpaLLi: a) peareHTy;
0) NpoaykTy peakuji?
9Kk 3MiHa TeMnepaTypu NO3HAYAETLCA HA EHOOTEPMIYHUX Ta EK30TEPMIYHNX 0O60POT-

HUX peakLiax?

m YKaxiTb piBHIHHS 0O0OPOTHUX peakLiii, piBHOBary skmux MoxHa 3millyBatu y ik yTBO-
PEHHS NPOAYKTIB peakLiii 3a A0NOMOroto 30ifbLUEHHSI TUCKY.
AHs+ 1, = 2HI
B 30, = 2054
B CyH, + Hy = CoHg
B 9k BNMHE 36inblUEHHS KOHLEHTPAaL,i Byrnekncnoro rady Ha nepebir 060poTHOI peakLiii:
CO +Hy0O = CO5 + Hy?
K BNAVHE NiABULLEHHS TeMnepaTypu Ha CTaH PiBHOBAru B peakLisax:
2S0, + O, = 2S03; AH = -192 k[x;
Fe30,4 +4CO = 3Fe + 4CO0y; AH = +43,7 xOx.
Ml [100epiTb YMOBMU, 32 SKMUX MOXHA 3MiCTUTUK XiMi4HY piBHOBary 060pOTHOI peakLiii B Ha-
NPSIMKY NPSMOI peakLyji.
CO, (ras) + Hy (ras) = CO(ras) + H,O (ras); AH = — 41 xOx
A nigBuLLNTM TUCK
B 3HM3nTM Temnepatypy
B 3MEHWUTN KOHUEHTPAL,t0 4agHOro rasy
I 36inbLLINTIN KOHLEHTPALLiI0 BOOHIO

;# CkopucranTeca HaB4aslbHUM MaTepianom naparpada i BUGNOBTE CYDKEHHS NPo 3Ha-
YeHHs npuHumny Jle LaTenbe B kepyBaHHi XiMiYHUMM NMpoL,ecaMn Ha BUPOOHMULTBAX.

OO4YMCAEHHS 3@ XIMIYHVIMM
§11.9  DiBHSIHHSMM BIAHOCHOTO BUXOAY
MPOOAYKTY peakLil

Yepes HeMUHYYI BUPOOHUUI BTPATH, IO TPAILIAIOTHCA IIiJ yac XiMiuHmX
mpoIiecis, Maca, 06’eM, KiJIbKiCTh peUOBMHY IPOAYKTIiB peaKI[ii MeHIIIi IIOPiBHs-
HO 3 O0UMCJIEHIMH 34 PiBHAHHAMHU peakiiiii. Omep:kaHi BUPOOHUUMM CIIOCOOOM
IIPONYKTH PeakIrii XxapaKkTepusyoTh X npakmuiHuil 8uxid, a ooumcieHi 3a pis-
HAHHAM peakilii, To0To 6e3 ypaxyBaHHA BUPOOHWYMX BTPAT, — meopemutmuit.
. IIpakmuvnuil 6uxid — Ie KiJIbKicTb peuoBMHH, Maca abo 00’eM ‘
MPOAYKTY peakitii, ofep:KaHuX MPaKTUUHO.
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Teopemuunuii 6uxid — I1ie KiJbKicTb peyoBuMHU, Maca abo 06’eM -
3 IPOAYKTY peakIlii, o0uncjieHnX 3a PIBHAHHIM peakIrii.
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Teopernunnuii Buxin sas:xau gopisaioe 100 %, Tomi AK DpaKTUYHUNA —
MEeHIITHA.

IcHye TaKOK IMMOHATTS «BiTHOCHUN BUXiJ IIPOAYKTY PeaKIiiis.

00’eMy, KiJTbKOCTi PEUOBUHY MPOAYKTY peakIlii, 0fep:KaHoTO IPaKTu4- -
HO, IO oro Mmacu, 06’eMy, KiJIbKOCTi peUYOBUHM, O0UNCIEHNX 34 PIBHAH-
3 HSIM peaxirii.
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BigHocHUl BUXim IpoAyKTYy peakIlii o0UMCII0I0Th ¥ YacTKax Bimg 1 a6o y
Bimcorkax Big 100 3a popmymamu:

mﬂ AKTUYHA
1= R ] () 9, 5

TeopeTUuYHa

Vn AKTUYHII
1 =m0 %

TEOPEeTUYHUNA

Hnasa xiMiuHOTO BUPOOHUIITBA O0UMCIEHHS BiJHOCHOTO BUXOIY IIPOAYKTY
€ BAXKJIMBUM 1 HEOOX1HIM.

Posraaraemo npukaamgu.

m I3 BoguIO Macow 180 r cuHTesyBaan amoHiak macoro 1000 r.
OO6UMCIIiTE BiTHOCHUM BUXiJ IPOAYKTY PeaKIrii.

Posé’azanns
1. 3amuiieMo CKOPOUYeHO YMOBY 3aJadi.

Hano:

m (Hy)=180r

m (NH3)=1000r
n—?

2. CkJyageMo piBHIHHS peakIrii.

Ng + 3H2 = 2NH3
3Monb 2 Monb

3. 3a piBHAHHAM peakiril 00UMCINMO TEOPETUUHY Macy IPOAYKTY pearIrii:
a)v(Hy)=mHy): M (Hy)=180r: 2 r/moab = 90 MmoJib;

6) ockimbkm v (Hy) : v(NH3) =3 : 2, o v (NH3) cranoBUTH 9

v (NHj3) = 60 monn
B) m (NH3) =v (NHj3) - M (NH3) = 60 mosb * 17 r/moss = 1020 .

=60M0Jb;

60 |



4. O0unCcINMO BifTHOCHUY BUXiJ MPOAYKTY peaKIii:

- v-
mpaxTuuHA 1000 r = O, 98 abo 98 O/O 5
m 10201

TeopeTuYHa

n:

Bigmosins: BigHoCcHMI Buxin amoriaky gopisuioe 0,98 a6o 98 % .

m 3 asory 06’emom 10 M3 oneporanu amoniak 06’ emom 16,4 m3.
OO6umMcaiTh BiTHOCHUH BUXiA IPOAYKTY peakilii, AKII0 B¢i BUMipu 3po0JieHo 3a
OTHAKOBUX YMOB.

Po3é’a3annsa
1. 3amuIieMo CKOpPoUYeHO YMOBY 3a7adi.

Hano:

V(Ny) =10 m3

V (NH;3) = 16,4 m3
n—?

2. CkyameMo piBHAHHSA peakIrii:
N2 + 3H2 = 2NH3
3. O6UMCaIUMO TEOPETUUHUI 06’ €M IIPOAYKTY PearIrii.

OcKinbKY BCi peuoBUHY Tepe0yBatOTh S 5 .
. . e nragantTe @OopmMysitoBaHHA 3aKOH
y TrasomofibHOMY CTaHi, CKOPUCTAEMOCSH @ P dopmy 4

, . . 06’EMHUX BiHOLLEHb rasiB.
3aKOHOM 00’€MHUX BiTHOIIIEHB I'asis.

Nz + 3H2 = 2NH3
1v 2v

3a piBHAHHAM peakIilii 06’eM amMoHiaKy BABiui OiabInMii, HisK B a30TYy.
V (NHj3) = 2V (Ny)

Tomy BUKOHaeMoO aito MmHOKeHHA: 10 - 2 = 20 1.
4. O6unCcINMO BifHOCHUI BUXiJ IPOAYKTY PeaKIrii:

Vnpalc'mqﬂm?l _ 16, 45

V 201

TeOpeTUYHUH

n= =0,82 a6o 82 %.

Bigmosigs: BifHOCHMI BUXiL MIPoAyKTY peakilii cramoBuTs 82 % abco 0,82.
Ile Oysu mpUKJIaAM YMOB MPAMHUX 3amad. B ymoBi obepHeHOI 3amaui Ha
OPaKTUYHUN BUXia BijoMuil BifHOCHUII BUXiJ MPOAYKTY peakiiii, a o0umciun-

TH TOTPiOHO #ioro 06’eM abo Macy.
Posraaremo npukJaag obepHeHOoI 3amaui.

m Bzaemogiero 3amiza 3 JOCTATHBOIO KiIBKICTIO XJTOPUAHOL KUC-
JIOTH I100yJIu BoAeHb 06’ emom 8,96 i1 (H.y.), BiTHOCHUIT BUXiJ SKOTO CTAHOBUB
80 % . O0uumciiTh Macy 3ajisa, B3sITOrO IJId peakririi.

(1)
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1. SanuieMo CKOPOUEeHO YMOBY 3amadi.

Hano: JomomiskHI BeTuauHm:
Viparr.(Hg) = 8,96 1 (1.y.) M(Fe) = 56 r/moan

n =380 % ab6o 0,8

m(Fe) — ?

2. CkJyageMo piBHAHHS peakIrii.

Fe + 2HClI = FeCl, + H,T
1mMonb 2 MOnb 1 Monb

3. O0uncIMoO TeopeTUUHNI 06’€M BOAHIO 3a (DOPMYJIOIO

IIPaKT.
Teop. n

8,96
Vreop.(H2)= O 8 =11’2 (‘H)

4. O0unCcaNMO KiJbKiCTh PEUOBUHU TEOPETUUYHO 00UMCIEHOT0 00’ €My BOJI-
HI0, ToOTO 11,2 71 (H.Y.).

5. O0uyucaMMO KiJIbKicTh PEUYOBMHY i Macy 3ajisa, B3BATOTO [IJIs IPOBEEeH-
H4 1iel peakiii.
v(Fe) = v(Hs) = 0,5 moub.
m(Fe) =56 r/moub * 0,5 mosb = 28 .
Bignosins: 28 1.

TLOV\‘P&LM’*OW YPYWAAMIA  +eeeeeeeis ettt ettt .

Cknagjitb i po3B’sXiTh 3agadi:

a) Ha Po3paxyHoK BiAHOCHOIO BUXOAY NPOAYKTY peakdLiil; .
: 0) Ha 0BYMCNEHHS MPAKTUYHOIO BMXOAY PEYOBMHW 3a BilOMUM BilHOCHUM BU-
: XOO0M NPOAYKTY peakLii. .

................................................................................

Bnaemo, posymiemo

m Akunii BUXiA, NPOAYKTY peakuii HA3MBalOTb NPAKTUYHUM, a KU — TEOPETUYHUM?
ﬂ Ak 0BUNCANTM NPAKTUYHNIA BUXiO, PEYOBUHN?



O6uncniTb BIQHOCHWIA BUXIL rigporeH xjopuay, SKWOo 3 XJ0pY KiflbKiCTIO PEYOBUHM
5 Monb ogepxanu rigporeH xnopug macoto 340 r.
g Y 10 knaci Bu BMBYanu 0guH i3 cnocobiB oOyBaHHSA eTUHY — KapbigHuii. O64ncniTh:

a) macy kanbLiin kapbiny CaC,, [o6yTOro i3 Byrinns Macoto 72 r i 4OCTaTHLOI KiflbKOCTi
KasbLii OKCMAyY 3a CXEMOIO:

Ca0 + 3C — CaC, + CO,
SIKLLLO MOro BiogHOCHWMI Buxig, nopieHioBas 80 %;

©) BigHOCHWMIA BUXiO eTUHY, 0OOYTOro 3 ogepXaHoro kanbLin kapbiay, Akwo 06’emM Byr-
NEeBOAHI0 CTaHOBUTL 33,6 1 (H. y.).

G OGUMCHiTh BIIHOCHWIA BUXia, HeraweHoro BarnHa Macoto 400 r, no6GyToro TepMidHUM
po3knanom kanbLii kapboHaty macoto 800 r.
a YHacnigook B3aemMogji HaTpito KinbkicTio pevoBuHM 0,2 Monb 3 BOAOO O00YyIM BOOEHb
o6’emom 1,916 n (H. y.). OB6YMCHITb BIAHOCHWIA BUXiO, NPOAYKTY peakLiji.

;3 BinHosnenHam dpepym(lll) okeray macoto 3,2 T 4o6ynu 3aniso Macoto 1,786 1. O6umc-
NiTb BIAHOCHWI BUXiO, MeTany.

§12.0  [IADOAI3 COAEM

IHpopMaLiiHa AOBIAKA

A Coniy BOAHVX PO34MHAX Y/ PO3MNIABaX ANCOLLIOIOTE HA KATIOHU MEeTali4HIX eNleMEHTIB
1 @HIOHN KUCNOTHUX 3AJINLLIKIB.
#. HeviTpanizauia — ue B3aemogia OCHOBM 3 KUCNOTOI0, MPOAYKTaMu SKOi € Cinb i Boaa.

#. EnexTponiti — peyoBMHW, BOAHI PO3HMHU Y1 PO3NNABY SKMX MPOBOAATH NeKTPUYHUIA
cTpyM. CunbHi eNeKTponiTK Mig, Yac PO3YNHEHHS Y BOAI MOBHICTIO ab0 Maiie MOBHICTIO
OVCOLLIIOKOTh Ha OHMU.

A o — BiAHOLUEHHS KiNIbKOCTi MOMEKY, iHLIWX CTPYKTYPHUX OOVHULLL PEHOBUHMU, LLO PO3-
nanuncs Ha MoHW, A0 iX 3arasibHOI KiIbKOCTi.

A 10 CUbHVX eneKkTPONITIB HaNeXuTb BibLUICTL PO3YMHHUX CONEW, Nyru, HITpaTHa,
cynbdarHa, xaopuaHa KUCAOoTN Ta AesKi iHLi pe4OBUHN.

A Y HelTpanbHUX PO34MHAX BOJHEBUI NOKa3HUK pH = 7.

A Y posunHax 3 nyXHOIO peakLjeto cepeaosua pH > 7.

A Y po3umHax 3 KUCNOTHOIO peakLjeto cepeaosuLla pH < 7.

3 paHiIlle BUBYEHOTO BaM BiZJoMO, II10 BOJa — AyKe CJIa0KUH eJTeKTPOJIIT i
ii yTBOPEHHSA B PeaKIisiX HOHHOTO O0OMiHY CBiJUYNTH IPO OSJHOCTOPOHHI IIepe-
0ir peakiriit, ToO0TO HEOOGOPOTHICTDH XiMiUHMX ITPOIIECiB, HATIPUKJIAM Y PeaKIiaxX
metirpasisarnii: NaOH + HCI = NaCl + H,0.

Y 3BOpOTHOMY HAIIPAMKY peakllis HelTpaJsisaiii He BigOyBaeThcs, i Bam
e ;100pe BiJoMO 3 JKUTTEBOTO IOCBiNy, am:Ke HATPiNl XJopuf (KYXOHHY CiJb)
BU 0€3IEYHO BXKMBAETE B 13Ky, 3HAIOUM, IO HiAKOI KMCJIOTHU, HiIKOTO Jyry B
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6opiri uu cymoBi He Oyze. OnHaK B OKpeMUX BUNAAKAaX BOJA BCTYIIAE B Peak-
1Iito fIOHHOTO 00MiHY 3 cotsaMMU, i Toni pH cepemoBuIia BOTHUX PO3ZUNHIB TAKUX
coJieil cTae KUCJIOTHUM YU JYKHUM.

Y npomy JIeTKO TepeKOHATHCA HA TAKOMY JOCJii: BUTOTOBUTYU PO3YMHU
TPHOX COJIe — aJIOMIiHiNl XJIOpUAY, HATPill XJOpULY, HATPill KapOoHATY —
i BumpoOyBaTu iX iHIMKATOPOM METUJIOBUM OpaHKeBUM (Maj. 22).

Ha manfoHKy MOKasaHo pe3yabTaT JOCHiny. ¥ PO3UMHI aJloMiHIN XJIOpULY
KoJip iHAMKAaTOpa 3MiHMBCA HA YePBOHWUIT, HATPiil KapOoHATY — HA JKOBTHI,
a B PO3YMHI HATPil XJIOPUAY 3aJUIINBCA 0€3 3MiH.

- > < > - >

a 6 B

3MiHa KONbOpPYy METUIOBOIO OPaHXEBOIo B PO34YMHAX CONEN: a — antoMiHin
xnopuay; 6 — HaTpil xnopuay; B — HaTpili kapboHaTy

YoMy cepeqoBUIlle BOAHUX PO3UYNHIB CcOoJieil BUABMUJIOCA PidHUM? 3BiIKU B
PO3UMHI aJIOMiHIN XJopuny 3’ aBUncA KaTioHu ['inporeny, a B po3uuHi HaT-
pift kapboHATY TiAPOKCUI-aHIOHY, a/?Ke UyTJANBUHN iHAUKATODP BUABUB iX 0€3-
nmoMuaKoBo? Ile MOSCHIOETHCS OCOOJMBOCTAMU €JIEKTPOJITUYHOI Aucorialii
BOJM Ta MOHHUM CKJIAJOM COJIEMH.

BOJIA K CJJABKUI EJIEKTPOJIIT. Bosa HAIEXUTh 10 AYKe CIa0KIX
eJIeKTpoJIiTiB. EKcriepuMeHTaIbHO BCTAHOBJIEHO, III0 B OJHOMY JIITPi BoAU 3a
kimMHaTHOI Temnepartypu (22 °C) gucortiioe auire 10~7 Moab Bogu:

H,O=H"+OH".
VY uucriii Bomi, e HeMae TOMIIIIOK iHINTNX PEYOBUH, CEPEIOBUIIE HENTPATIb-
He, TOMY I10 KiJIbKOCTi KaTiOHiB i1 aHiOHIB OTHAKOBI:
[H"]=[OH ]=10" moxb/am3, pH="1T.
Hpumimra: [HCI], [H'] — Tak mosHauamTh KOHIIEHTPAI[iI0 PEUOBUH, HO-
HiB y pO3UMHaX.
Hucorriaris Bogu — mpoiiec 000POTHUM, OAHOUACHO 3 AKUM BiZ0yBaeThCs
acorriaiia (3’eIHaHHSA) HOHIB 3 YTBOPEHHAM MOJIEKYJI BOJH.
INOHATTA IIPO TIAPOJI3 CO-
Mpuragaiite rigponia xupis, Ginkista  JLEM. [locmiBHO «rigponis» mepexiaja-
MPOAYKTU LMX XIMIYHUX NPOLLECIB. €ThbCcA AK PO3KJIAaNaHHA BOAOI0. 3 IIUM
MOHATTAM BU O3HANOMMJINCSA, BUBUAIOUN
opraHiuny ximiro.
' I'idponis coneil — peakiia oOMiny Mix cisro i Bogoro. BinbmricTs peak- -
Ii# rigpoJrisy coseir — 0OOPOTHI. 3
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ligpouiz 6yBae mBOX BUAIB: 3a Kamionom Ta 3a aHionom. I1lo6 BusHAUM-
THCH 3 TUIIOM TiZIpOJIi3y, HOTPiOHO miAmaTu aHamisdy HOHHUM CKJaj coJi. 3po-
OMMO IIe Ha IIPUKJAIi CoJel 3 JOCTiaY, 1110 300paskeHnii Ha MaJIIOHKY 22.

1. I'igpoui3 coJieit 3a KaTioHOM.

Bynb-aKy ciib MOKHA POBTJISAAATH AK IIPOAYKT B3a€EMO/ii OCHOBU 3 KMCJIO-
toto. Ha migcragi mporo, ciab AlCl; — mpoaykT HeliTpadizaiii caiabKoro enekx-
TpoJiTy amioMiuiil rizpokcuay Al(OH); CUABHUM €JIeKTPOTiTOM XJIOPHUTHOIO
kucsoroio HCl. ¥V BogHOMY po3unHi B afoOMiHi#l XJIOpUAY 3’ ABIAETHCI MOK-
JUBIiCTh OOMiHATHCH HOHAMMU 3 BOJOIO:

AlCl; = AB* + 3Cl-
HOH = H' + OH

I1i€ro MOKIUBICTIO « CKOPHCTAIOTLCS » JIMTIIe KaTionu Autominito Al3T, 60 amro-
MiHi# rigpoKcum — cIa0KMii eJIeKTPOJIIT, a HOHAM CJIa0KUX eJIEKTPOJIITiB BJIaCTH-
Ba acorriariisa (mpuragatiTe yMOBY epediry peakiriii HOHHOTO 0OMiHY 10 KiHIIA):

Al3* + OH™ = AlOH?' (mepmuii cTymias rigpoisy).

MokIuBUM TaKOMK IPYTHUH CTYIIiHb MAPOJIidy 1miel coJri 3 yTBOPEeHHSIM KaTi-
OHA Al(OH);, aJie BiH BinmOyBaeThCA HE3HAUHOIO MipOIO.

XJopuaHa KMCJI0TA K CUJIbHUH eJJeKTPOJIIT mepedyBaTuMe y AMCOIifioBa-
HOMY cTaHi i KaTionu l'igporeny 3yMOBJIATH KUCJIOTHE cepenoBuiie, oro pH
Oy/Zle MEHIIIIM CEMU.

J71a mepIroro CTyneHs ripoJIidy aIoMiHIf XJIOPUAY CKIaJeMO ITOBHE HOH-
He Ta MOJIEKYJIIPHEe PiBHAHHSA peaKilii:

Al3* + 3Cl” + H,0 = AIOH?" + H' +3Cl;

AICl; + H,0 = Al(OH)CI, + HCL.

36epHimb yeéazy: y TOHHUX PIBHAHHAX TipoJisy cojiell BOLY 3alMCYIOTh
y HeIUCOI[iHOBAHOMY CTaHi.

I‘1,u;p0J113 coJieit, yTBOPEHUX KaTiOHOM CJIaOKOI OCHOBU ¥ aHIOHOM CHJIb- ‘
. HOI KHMCJIOTH, BiIOyBa€ThCA 3a KaTiOHOM, CEPEJOBUINE DO3YMHY TaKOi
. COJI1 KHCJIOTHE.

2. TigpoJis co.eii 3a aHioHOM.

Cinp HAaTpill KapOOHAT YTBOPEHA KaTiOHOM CUJIbHOI OCHOBU HATPI# IIPOKCUIY
NaOH ra anionom ciabkoi kapbonarsoi kuciaoru HyCO3. Bynyuu cuibHUM eJiek-
TPOJIITOM, I CiJTb ITOBHICTIO AVCOITiIOE ¥ BOAHOMY po3umHi Ha Karionu Harpiro i
KapOoHAT-aHiOHMU, i IJId Hel y PO3UMHI € MOMKJINBICTE OOMiHATHCEH HOHAMU 3 BOJIOIO:

N3.2CO3<_—' 2Na*™ + CO37
H,O0= H' + OH
. . . 2-
«Cropucraetrbca» Iiel0 MoOKJUBicTIO KapboHar-aHion COz ciabkoro

€JIEKTPOJIITY KapOOHATHOI KMCJIOTH — Big0ymeThes OT0 acoIriallisa 3 KaTioHoM
Tigporeny, yTBOpeHOro BHACIIIOK AucoIliaIii Bogu:

H*+ COs = HCO3.
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VTBOproeThes rigporenkapbonaT-anion HCOz. Acomiamia xariomis Ha-
tpito Na' 3 rigpokcuzg-agiomamu OH™ He Big0yzeThcs, TOMY IO CHJILHUI
eJIEKTPOJIIT HaTPil riApoKCcu] y BOOHOMY PO3UMHI AUCOITiloe ToBHiCcTIO. I'inpo-
Kcug-aHionn OH™ mepeOyBaTUMyTh y PO3UMHI B MUCOIifI0OBAHOMY CTaHi i 3y-
MOBJIIOBATUMYTb 0ro0 JIy:KHe cepemosuire (pH > 7).

CrJiameMo TOBHEe HOHHE Ta MOJIEKYJIAPHE PiBHAHHA peakIlii AJIsa mepIiIoro
CTYIIeHSA TiApoJIisy HATpill KapboHATY:

2Na* + CO.> + H,0 = 2Na* + HCO; + OH™ ;
N3.2003 + Hgo = NaHC03 + NaOH.

fAx 6aunmo, kariouu I'izporeny, 110 YTBOPIOIOTHLCSI BHACIILOK AMcCOIliaIil
BOIU, IIPUETHANNCH 10 KapOoHAT-aHiOHY, a TiIpPOKCUI-aHIOHU 3AJUIITUINCH
y nucoIlitioBaHoMy cTaHi. BoHU I 3MiHMJIN KOJIip METHUIOBOTO OPAHIKEBOTO 3
OpaHKeBOT'0 Ha KOBTUM.

Iiaponis comneit BinOyBaeThCa CTyMiHUACTO I HAWIIOBHiIIEe — 3a IIEPIIUM -
CTYIIEHEM: /0 KaTioHa METaJiYHOTO eJIEMEHTa IPUENHYETHCS ONUH Tif- :
POKCHUI-aHiOH, a 1O aHioOHA KMCJIOTHOTO 3aJUIIKY IMPUETHYETHCI OTUH :
karioHu I'igporeny.

Ak Bu 3po3yMmisu 3 MmasmoHKka 22 Ha c. 64, He Bci costi migmaroThesa TigpoJri-
3y. B onmucaromy JmocJIizi cijiiio, po3unH AK0I Mae HeTpalbHe cepeqoBUIIle, €
marpiit xaopuxg NaCl. Homy me Binbyscsa ii rizposis? Ilomyk Bigmosiai posmo-
YHEeMO 3 aHaJi3y HOHHOIO CKJIAJy COJIi.

I cinp yTBOpEeHa ABOMA CUJIBHUMU €JIEKTPOJiTaMy — HATPil TiAPOKCH-
mom NaOH i xaopuzgnoro kuciaoroio HCl. Tomy Hi 3a kaTtiomom, Hi 3a aHioHOM
acoIlrialtia 3 TPOTUJIEKHO 3apAAKeHNMU HOHAMU BOAU He BimbyBaeTbesa. Pos-
YMHEeHHS IIiel coji y Boji 3aBepuryeThcda mepexonom ouiB Harpiro i Xiopy
Yy PO3UUH (IpUTafaiiTe MeXaHi3M eJIeKTPOJIITUYHOI ArcoIriaIii).

Tigpouis comeit BuiuBae Ha pH rpynTis. IT0613y Micis 3aasaranas Kapoo-
HaTiB cepeoBUIlle I'PYHTOBOTO PO3UMHY JIy:KHE, a oT rinc CaSOy - 2H,0 nigBu-
IIy€ KUCJOTHICTh 'PYHTY. BHeceHHA qeAKUX NOOPUB TaKoK 3MiH0e pH rpyH-
riB. Hampukian, kasiit kapoouar KoCO3 € ogauM i3 Kanitaux qoopus. IIpore
3 BHECEHHAM H00p1Ba, OKpiM 30araueHHs I'PYHTY I[IHHUM eJIeMeHTOM KU BJICH-
HS KaJlieM, IOPYIITYEThCSI KUCJIOTHUN OalaHc IPYHTY. SIK caMe — BiAIOBiaL Bu
OTPUMAETE CAMOCTIHIHO, BUKOHABIIIHY IIepIiie 3aBJaHHs I'PYIIOBOi pOOOTH.

TUDV\{MMDW TPYWGUMUL 77 ;

3aBganHa 1. CknagiTb PIBHAHHSA rigponidy kanih kapboHaty. Akum Oyae :
CepenoBULLE MO0 PO34MHY? SIK BHECEHHSI LbOro A06GPUBA BMAVHE HA KWUCNOTHE
cepenoBuLLe I'PYHTOBOrO PO34YMHY? K 3MIHUTbCS Mif BMAMBOM LbOro nobpuea :
JIY>)KHE CepenoBMLLE 'PYHTOBOIO po3dnHy? ChopmynionTe pekomeHaauii, y ki FpyH-
TN KpaLLe BHOCUTK Le Jo0puBo. :

3aBgaHHa 2. flka i3 conen — kanih etaHoart 4u Kanii HiTpaT — NigaaeTbca
rinponisy? Bignoeiob AoBemdiTb 3anucamm PiBHAHb €eKTPONITUYHOI agucoujiadji co- ;
nen i BoAM, NOHHOIO Ta MOJIEKYJIIPHOMO PIBHSHb igponi3y. .



CIMDPIHKA WPUPOGOQOCMQHUKA

JlabopartopHuii gocnin 1. BuaHayeHHs pH cepepoBuwla
BOAHUX PO34YMHIB CcOoJieil 3a A0NOMOrolo iHaukaTopis

Bam sHapoOnatbcsA: npobipky, WTaTMBM Aas npobipok, iHAMKaTOPHWUIA
nanip, ¢eHondTaneiH, po34MHM TBEPAOrO i PIAKOro Muna, PoO34mMHU CONEN LIMHK
HITpaTy i Kanin xnopuay.

BuaHavyeHHs pH cepenoBula BOOAHOTO PO34MHY LMHK HITPATy.
Kpok 1. Bunpobyiite iHOnKaTopoM BOAHUI PO3YUH LIMHK HITPaTy | BCTAHOBITb
NPUBAN3HE 3HAYEHHS PH PO34nHY.
Kpok 2. 3pobiTb BUCHOBOK L1010 34aTHOCTI LMHK HIiTpaTy BCTynaTu B peak-
Lito rigponidy, Cknaaite BiANOBIOHI PIBHAHHS peakLjii.

BusHnaveHHa pH cepenoBula BOOHORO PO34KMHY Kasi Xnopuay.
Kpok 1. Bunpo0byiTe iHAMKaTOPOM BOAHWUIM PO34UMH Kanili xnopuay.
Kpok 2. 3p0obiTb BUCHOBOK L1040 34aTHOCTI Kanii xnopuay BCTynaTu B peak-
Lito rigposnisy.

Bn3HavyeHHs pH cepenoBuLL,a BOOHOO PO34MHY TBEPAOIr0o Muna.

Kpok 1. BunpobyiTe po34mH Muna inaMkaTtopHUM nanipuem ta peHondrane-
THOM, 3’dCcynTe cepensoBULLE PO3YMHY.

Kpok 2. 3pobiTb BUCHOBOK LLIOA0 34aTHOCTI HATpii cTeapuHoaty (cknago-
BOI TBEPAOro Mua) BCTynaTu B peakLito rigponisy, 3a Skum TUNom BifbyBaeTbCs
rigponia.

Kpok 3. Cknapgitb MOHHE PIBHAHHS Ti4pOoNi3y HATpi cTeapuHoary.

Kpok 4. 3a 4ONOMOroo iHAMKATOPHOro nanipus BCTaHOBITb NPUGAN3HE 3Ha-
YeHHs pH BUroTOBNIEHOI0O PO34NHY.

Pesynbtatn cnoctepexeHb, PiBHAHHS, 3arasibHUW BUMCHOBOK O0MOPMTE B
30LUNTI.

|
T

Cmopi.«-cm epyguma '.

Y naparpadi po3rnsHyTo OCHOBHI BUNaaku rigponisdy conen. Hacnpasai ix 3Ha4HO
Ginbwe. OguH 3 NpUKNaaiB — rigponia antoMiHii cynbdigy. Lle cinb aBox cnabkux enek-
TPONITIB antoMiHiin rigpokenay i cynbdiaHoT KUCNoTU. Y TakoMy BUNaaKy rigponia oyne
BiAOyBaTUCK i 3a KATIOHOM, | 32 aHIOHOM. TOMY He BOAETbLCS PeakLi€to NOHHOro 0OMiHY
MixX pO34MHaMM aftoMiHIM xnopuay i HaTpi cynbdiny Ao6yTr antoMiHin cynbdin. Mpo-
OyKTaMU L€l peakLil € He antoMiHin cynbdif, a anioMiHii rigpokcna i rigporeH cynbdia.
3BepHiTb yBary: y TabnuLj pO34MHHOCTI KMCNOT, OCHOB, aMpOTEPHUX TiAPOKCUAIB i
conei HanpoTu Al,S; CTOITb NPOYEPK.

2AICI; + 3Na,S + 6H,0 = 2AI(OH)4{ + 6NaCl + 3H,ST

Peakuisi He060pOTHA, TOMY MOXEMO 3anncaTii Take CKOPOYeHe NOHHE PIBHSAHHS:

2A1%* + 352~ + 6H,0 = 2AI(OH)z) + 3H,ST.

Fiaponis y 6inbLWOCTi BUNaakiB — nNpoLec 060pOoTHWIA, 0o piBHOBary 3MmillylOTb
BMPaBO MigBULLEHHAM TemMnepaTypu i CTyniHb rigponidy 3poctae. Ocb HOMY PO34MHU

conei, 3gaTHNUX BCTyNaTu B peakLito rigponidy, BUroToBNSIOTh | 36epiraioTb 3a HU3bKOT
TemMnepatypu, BUKOPUCTOBYIOYN KOHLEHTPOBAHI PO34NHM peareHTiB.
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LY Laiite BusHaueHHs rinponiay conei.
a HaBepniTb Nnprknaam BiZOMMX Bam CUIbHUX €1IEKTPONITIB.

a 9k BinOyBaEeTLCS rigponi3 cosi, BHaCNifoK KOro cepefoBuLLE PO3UYNHY CTAE JTY>KHUM?
HasegiTb npuknagn conen.

a 9k BinOyBaeTbCS rigponi3, yHacaigoK SKoro cepenoBuile Po34mHy CTae KUCIOTHUM?
HaBepiTb npyknagm conemn.

&Y i coni He 3asHaloTh rigponiay?

iy CnporHosyiite cepenoBuLLe PO34MHIB COMEN: Kanin HITpary, kasbLii Xnopuay, HaTpin
cynbdiTy. CknagiTe piBHAHHS rigponisy.
Yy MoxHa 3a JonomMoroto peHondTaneiHy po3nisHaTtn B PO34UHI: a) HATPIN rigpokcua,
i kani xnopupg; 6) HaTpin rigpokenpg, i kanin cynedin? Bignosios o6rpyHTYyMTE.

KaTioH aMoHilo, YTBOPEHHS SKOrO BW PO3rnsggany B nonepegHin Temi, BXoauTb 00
cknagy amoHii xnopuay. 3a kMM TUNoMm BioOyBaTUMETbCS MOro rigponis, aKuwo
aMOHIl rigpokcnp, — cnabkuii enekTponit? Cknagitb MOHHE Ta MONEKYNSIPHE PIBHAHHS
rigponisy.

\  [1OHATTS MO raAbBaHIHHMIM
§13.0  eaeMeHT K XiMidHe AXepeAo
EAEKTONYHOTO CTRYMY

JIrogu mOBCAKYAC KOPUCTYIOTHCS EJIEKTPUUYHHM CTPYMOM, AKUHA BHPOO-
JISIIOTH TEILJIOBi, aTOMHI Ta rigpoejieKTpocTauIlii, a 10 HuX Bce OiJIbIlle Joayda-
IOThCA BiTPOBi Ta COHAYHI eeKTpocTaHIlili. Kpim 3aznauenux mxepes ctpymy,
icHYIOTH XiMiuHI JKepesa eJIEKTPUUYHOTO CTPYMY — 2AJbB8AHIYUHI efleMeHmU.
BupobienHs 3 IXHBOIO HOIIOMOTOIO €JIeKTPUUYHOIO CTPYMY BimOyBaeThCs 3a-
BIAKU Iepebiry OKMCHO-BiJHOBHUX peakKIliii, siki, IK BaM BiZoMO, CYIPOBO-
IKYIOTHCSA IIEPEeX0q0M eJIeKTPOHIB Bii BITHOBHUKA 40 OKMCHUKA.

IO ABJISIE COBOIO TAJIBBAHIYHUM EJEMEHT? JliozcTBo misHa-
JIOCsA TPO TaJbBAHIUYHMUI eJIeMeHT 3aBOAKU JOCHiZaM iTaJdifChbKUX YUYEeHUX
JIyimexi TanbBani (1737-1798) it Oneccanapo Boabra (1745-1827). Hanpu-
kiami XVIII cr. Oneccanapo Boabra BUHAUINOB OPUTiHAIBLHUU MPUCTPIH,
y AKOMY JBa MeTaJIu, 110 He TOPKAJNCh OAUH OJHOTO0 ¥ 0yJIu 3aHYpPEeHi B PO3Yn-
HY eJIEKTPOJIITiB, BUPOOIAIN eneKTpuuHuii crpym. CBili BuHAaXig BiH HasBaB
2anv8anivHuMm esemenmom Ha yecThb JIyimki I'anbpBani, iTamificbKkoro ¢gisioso-
ra, mpogecopa MeguUIIMHY BOJIOHCHKOTO yHiBepcuTery, Akuil y 1786 p. mep-
M 3BEPHYB yBary Ha BUHUKHEHHS CTPYMY 3aBAAKY IePEeTBOPEHHIO XiMiuHOL
eHeprii Ha eJIeKTPUUHY.

TanbBaHiuHUI eleMeHT MOXKe OyTH CKJIafeHui TakuM YuHOM. [[MHKOBY
IJIACTUHKY 3aHYPIOIOTH Y PO3UUH COJIi ITUHK cyabdaTty ZnSO, i mpoBimtHUKOM
(MeTasieBUM APOTOM) CIIOJIYUYAIOTh i3 MiTHOIO MJIACTUHKOIO, 3aHYPEHOIO B PO3-
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yuH Rynpym(Il) cyaepary CuSO,. o6 saMKHYTH CKJIaZeHe KOJO0, PO3UUHU
CTIONIYYAIOTh EJIEKTPOJNITUYHUM KJIYeM — B3irHyTOI CKJIAHOIO TPYOKOIO,
3aII0BHEHOI0 eJieKTposiTom. Kirou moTpiOHME ay1s1 TOTO, 11100 Iin uac aii raib-
BaHIYHOTO eJIeMeHTa Cyab(aT-aHioOHY BiJIbHO ITepeMilyBaIncsa B PO3UNHAX.

e (eJIeKTPOHI)

| v
(—)Zn | ZnSO, | | CusO, | Cu ()

(aHOm) t (kaToa)

cyJbdar-aHionu

Cxema ranbBaHi4HOro enemMeHTa

3i cxemMu BUAHO, IO TaJIbBAHIUHHNII €JIEMEHT CKJIAJZAETHCA 3 ABOX €JIeK-
TpoxiB. Toii, 110 3 HAMJIUIITKOM €JIEKTPOHIB, HAa3UBAIOTh HE2AMUBHUM NOJLIO-
com, ab0 aHodom, a TOH, Y AKOTO €JeKTPOHIB HEJOCTATHBO, — NO3UMUBHUM
noawcom, abo kamodom. Y posTIAAHYTOMY ITMHKOBO-MiHOMY raJbBaHiYHOMY
eJIEeMEeHTi aHOJOM € IMMHKOBA IIJIAaCTUHKA, a KaToJOM — MiJgHa. YBiMKHeHa B
TaKe KOJIO JIaMIIa CBiTUTh, a TaIbBAHOMETP IIOKA3y€e HaABHICTEL cTpyMy. CTpyM
BUHUKAE 3aBOAKU TOMY, III0 Ha aHOMI BimOyBaeThCsA IIPOIlEC OKMCHEHHS, a Ha
KaTtoni — BimmoBJaeHHs. Ilixg uac 1ux mpoIeciB IOTiK €JIeKTPOHIB CIIPAMOBY-
€ThCS Bif OLJIBINI AKTUBHOI'O METAJNY IIMHKY 40 MEHIII aKTUBHOTO MeTaJy Mii.
ITvHK OKMCHIOETHCH i € TTOCTAaYaJIbHUKOM €JIeKTPOHIB:

Zn® — 2e = Zn?" (okucHeHHA).

VrBopeHi #oru Iluaky Zn?" mepexonaTs y posunH. Ha migHiii miacTus-
i BizOyBaeThca BigHoBIeHHA KaTioHis Kynpymy Cu' 3 posuuny xympym(II)
cyabdary eJeKTPOHAMU, 110 HAMiAIIIN Ha MiJHY IJAaCTUHKY BiJl ITHKOBOI:
Cu?" + 2e = Cu® (BizHOBIEHHS).

CropoueHe piBHAHHA I[HOTO OKNCHO-BiJHOBHOTO MEPETBOPEHHS B rajibBa-
HiYHOMY eJIeMeHTi Oy/ie TaKM:

Cu2* + Zn® = Cu® + Zn?*.

VYHaCIIZOK OKKMCHO-BiIHOBHOTO IIPOIECY PO3UYMH 0ijid IIMHKOBOI IIJIACTHH-
Ku 30arauyeTbesa KaTionamu IITuHKY, a B po3unHi 0114 MigHOI IIJIACTUHKY CTA€E
MeHIe KaTioHiB Kynpywmy i, BigmoBigHO, CTBOPIOETLCSA HAMJIUIIOK CYJIb(dar-
amioniB. II1o6 piBHOBara cyjab(daT-aHiOHIB y po3umHax He MHOPYIIIyBajacHd,
yepes3 eJeKTPOJITUUYHUN KJIOU BOHU HepeMinlyioTbesa 3 posuuny Kynpym(II)
cyabdary 10 po3unHy IIUHK cyabdaTry. ConboBUHi MiCTOK He TiIbKU 3abesIie-
uyye eJeKTPUUYHUIN KOHTAKT Mi’K JBOMa PO3UMHAMU, a ¥ HiATPUMYE eJIeKTPO-
HeUTPaJIbHICTh PO3UMHIB.

. I'anveaniunuii eremenm — XimiuHe IPKepeso CTPyMy — IIPUCTPIii, '
y SIKOMY 3IiHCHIOETHCS OKMCHO-BiIHOBHA peaKIlid i ximiuHa eHepria
. CHCTeMU IePEeTBOPIOETHCS HA eJIEKTPUUHY.

Sx Bu 3posyminu, raibBaHiuHUI eleMeHT Mae ¢BOi ocobyimBocti. Ha Bif-
MiHY BiJ 3BUUaHUX OKWCHO-BiJHOBHUX peakIiii, IIiJ yac AKUX peareHTH Iie-
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pebyBaioTh y 6esnocepeJHbOMY KOHTAKTi (HaIPUKJIAL PO3UYMH HiTPATHOI KHC-
JIOTU B3a€MOJIi€ i3 3aHYPEHOIO B HHOT'O MiI0, MarHiii OKMCHIOETHCI KUCHEM),
y raJIbBaHiYHOMY eJIEMEeHTi ITPoIleC OKMCHEHHS i BiTHOBJIEHHSA IBOX peareH-
TiB OKMCHO-BiTHOBHOT'O IIPOIeCY IPOCTOPOBO PO3IiIeHi.

Posrnmanytuii rajbBaHiuHUN eleMeHT IIPOAYKYBaTUME eJIEKTPUUYHUMN
CTPYM [OTH, JOKU Bech IIMHK He Iepeiifle B PO3UNH y BUTIAAL KaTioHiB Zn2",
a6o Bci karioru Kynpymy Cu?' 3 posunny, y axuii 3aHypeHa MifHA ILJIACTHH-
Ka, He OCANYTH Ha Hill.

CYYACHI I'AJIbBAHIYHI EJIJEMEHTH. 3 MoMeHTy BUHAWAEHHS IIep-
III0TO TaJbBaHIYHOTO eeMeHTa MuHyJI0 moHa 200 pokiB, 3a 1ei uac mpucTpii
3MiHIOBaBCs, yIOCKOHAa0BaBcA. HuHi po3pobiieHO pisHOMAaHITHI rajbBaHid-
Hi eremenTtu (Maj. 24). Bouu 6yBaioTh COJIBOBi (Cyxi) — He MicTATH pigKoro
eJIEKTPOJIITY; JTYKHI — MiCTATH IIACTOIIONIOHUN eJIEKTPOJIIT Kajill TiIpoKCcu;
JiTieBi — aHOI BUTOTOBJIEHUH 3 JIiTiI0 60 HOT0 CIIOJIYKH.

ITi ranpBamiuui eremenTH BaM fo0pe Bizomi, agsKe 3aBIAKY HUM ITPAIIOIOTH
TOAMHHUKN, TOHOMETPH, Tepesu, AUTAUi irpaliku, 6e34poToBa KOMII I0TepHa
«MUIIIA» , JIXTapUKU, ITYJIbTU KEPYBaHH TEJIeBi30pOM TOIIIO.

PisHoBuzoM rasbBaHIUHUX eJIeMEHTIB € eleKmpuiHi aKymyrimopu
(mam. 24, 6). BoHu ciyskaTh XiMiYHUM AKEPeJIOM eJIEKTPUUYHOTO CTpyMy Oa-
raropasoBoi mii. OcHoBHa crenudika aKyMyJasaTopa MOJATa€ y 3BOPOTHOCTI
BHYTPIIIHIX XiMiUHUX IIPOIlECiB, TOMY HOT0 MOKHA IIiI3apAIKaTy i BUKOPUC-
TOBYBAaTU IIOBTOPHO.

CyyacHi ranbBaHi4yHi ENEMEHTU: @ — 3BUYANHI raibBaHiYHi eN1EMEHTH;

6 — akymynaTopHa 6atapes; B — 6aTtapes ranbBaHiYHUX eNleMeHTIB

3 yacoM BOHU IepPecTaloTh IIePeTBOPIOBATH
XiMiUHYy eHeprito B eJIeKTPUYHY, TOK iX 3ami-
HIOIOTH Ha HOBI.

YacTo Mu He IepeliMaeMocsa THUM, IO Bin-
mparboBaHi Oarapelikm (Maj. 25) IIKOZATH
IOBKiJIIIO TWM, IO y TIPYHT, BOAY IIOTpa-
IJIAIOTh TOKCWUYHI peuoBuHu. Ilam’sraiire,
onHa Garapeiika 3abpyzanioe 20 M3 I'pyHTY 260
400 n1 Bogu. Tomy mpaBUIBHO YTUIIBYIiTE Bif-

mpamnboOBaHi TaJlbBaHIUHI eJleMEeHTH Ta IIPU-
BignpaLboBaHi ranbBaHidHi CTpoOi, He BUKUIAWTe Je 3aBroJHO, a 3JaBamnTe
efleMeHTU Ha IepepooKy.



CMOPLHKA WPUPOGOGOCAGHIUK A
1. Yu ycBinOMIIOETE BY, LLIO BUKMHYTI OyAb-A€ BianpaLboBaHi e/1IEMEHTN XUB-
NEHHS 3a0PYAHIOTb A0BKINNA HASBHUMM Y HUX LWKIOANBUMU PEHOBUHAMN?

2. MNouikaBTech, ki 3 NOOYTOBMX NPUNALAIB BaLLOr0O BXUTKY NpaLolTh 3aBAs-
KM CyYaCHUM rajibBaHiYHMM efleMeHTaM.

]

Zwaemo, posymiemo

m Aki oxepena enekTpUYHOro CTPYMy Bam BiZOMi?

T

ﬂ Y yomy nonarae oco6aMBICTb BUPOOIEHHS €NeKTPUYHOI eHepril raibBaHiYHMK ene-

MeHTammn?

ﬁ’ 9lki OKMCHO-BIAHOBHI NMpoLiecu BiaOyBalTbCS Y rajibBaHiYHOMY eIEMEHTI, BUrOTOBJe-

MiprotynTecs o nposeaeHHs 6ecian 3 MONoALLMMUN LLIKOASPaMU MPO KOPUCTL i UKoAY

v
v

v

v
v

v

HOMY i3 3ai3HOrO Ta MiAHOro eNeKTPoLiB?

PIBHOMAaHITHUX rasibBaHIYHMX eN1eMEHTIB, NpaBuna 6e3ne4HOro ix BUKOPUCTAHHS.

\{sauubl-w-uw,

3a HanpsaAMKOM nepeodiry peakuii NoaingTbca HA HEOOOPOTHI 1 0OOPOTHI.

Heob6opoTHi peakuii BinOyBaloTbCS B HAMPSIMKY YTBOPEHHS NPOAYKTIB peak-
LT, 3BOPOTHA B3AaEMOAIA YTBOPEHNX NMPOAYKTIB HEMOX/MBA.

O60poTHI peakuii — Le peakdLji, y AKX 04HOYaCHO BigOyBa€TbCA B3aEMOjs
peareHTiB 3 YTBOPEHHAM NPOAYKTIB peakLil i BSaeMoaia NpoayKTiB peakLii 3
YTBOPEHHSIM peareHTiB.

B 060pOTHIl peakuji B3aEMOLiI0 peareHTiB Ha3nBalOTb MPSIMOIO PeakLi€elo,
a B3aEMOZII0 NPOAYKTIB peakLii — 3BOPOTHOIO peakLi€ro.

XimiyHa (guHamiyHa) piBHOBara — uge cTaH 0O0POTHOI peakLiii, 3a AKOoro
LUBUAOKOCTI NPSAMOI 1 3BOPOTHOI peakLiii 3piBHIOIOTLCS. Y CTaHi XiMiYHOT piBHO-
Baru peakLjis NpoaoBXYETbCS, ane 6e3 BUAMMMX 03HaK B3aEMOLi Pe4OBMH.

3a NOCTINHUX 30BHILLHIX YMOB (HE3MIHHUX TEMMNEPaTypi, TUCKY, KOHLLEHTPaLLi
pevyoBUH) piBHOBara 060pPOTHOI peakLiii Moxe 36epiratucsa ayxe aosro. LLoo
NOpyLWNTU piBHOBAry, HEOOXiAHO 3MIHUTN YMOBMW.

3rigHo 3 npuHuunom Jle LLaTenbe, 9KLWoO peakuis y cTaHi XiMi4YHOI piBHOBAru
3a3Ha€e NeBHoI Aji, TO piBHOBara 3MiCTUTbLCS Tak, W00 3MEHLLUTI BRNB LET Aji.

Jlo yMOB 3MilLLLEHHS XiMi4HOI piBHOBarn 060pPOTHUX peakLLii Ha OCHOBI NPUH-
unny Jle LLatenbe HanexaTb: 3MiHA KOHUEHTPALil peareHTy 4Mm NpoAyKTy
peakuil; 3miHa TemnepaTtypu (NiABULLEHHSA A9 €eHOOTEPMIYHOMO | 3HMKEHHS
ONg eK30TEPMIYHOIro MPOLECY); 3MiHA TUCKY (SKLLO B XO4i peakLii 3MiHIOETbCS
006’eM cucTemM).
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v/ 3a PIBHAHHAMM XiMIYHUX PEeakLiil 3MiCHIOITb PI3HOMAHITHI PO3PaxyHKU:

@

mMacu, 06’eMy, KiJIbKOCTi peareHTiB i MPOAYKTIB peakuii. OaepxxaHi pesynbtatm
0B4YMCneHb CTAHOBNATb TEOPETUYHUI BUXia NPoAyKTy peakuii. Ha Bupoo-
HULTBI Yepes3 HEMUVHYYi BTPaTW NMpakKTUYHUN BUXia MNPoOAYKTY peakuii MeH-
LM 32 TEOPETUYHUIA.

BinHOCHMIA BUXia NPOAYKTY peakuyii — Le BiAHOLLEHHS MacK, 06’eMy, Kiflb-
KOCTi PE4OBUHM NPaKTUYHO AOOYTOro NPOAYKTY 4O TEOPETUYHO OOUYNCNEHNX.
BioHOCHMI BUXiA NO3HAYAOTb 1.

O64mMCnoTb BIAHOCHUI BUXiO, NPOAYKTY peakLii 3a popmMynamMmu:

mn AKTUIHA

TeopeTuYHa

T] — Vnpaic'mq}mﬁ 100 % .
TEOPeTUYHUI
CyTb rigponizy conen nongrae y XimidHin B3aemMogii KaTioHiB 4/ aHiOHIB COi
3 kaTioHamu ligporeHy H* abo rigpokcua-aHioHamu OH™ , yTBOpeHMK BHa-
CnigoK gmcouiauii Mosiekys1 BOAM.

Foponisy nmigpatoTbCa Cosi, YTBOPEHI CUIBHOIO OCHOBOIO i CrlabKol KUCNO-
TOIO Y1 HaBmakm — C/iabKol OCHOBOIO i CUJIBHOK KUCIIOTOMO, a TakoxXx Cofli,
YTBOPEHi ABOMA cnabkummu enekTponitamu. ligponi3 coni, yTBOpeHoi ABomMa
CUNBHUMU eNeKTPOoNiTaMm, He BiaOyBa€eTbCS.

CepenoBuLLe PO34MHY COJi, WO NiAOAETLCA rigponiay, N1erko BUSBUTM 3a O0-
NMOMOIOI0 IHOMKATOPIB KUCIOTHOIO i JTY>KHOIO CepeoBuLLa.

PospisHaioTb aBa Tunu rigponidy: 1) 3a kaTioHOM (KaTiOH MeTasivyHoro
efleMeHTa Cconi 3 rigpoKcua-aHioHOM BOAV YTBOPIOE MOH CNabKoro eNnekTporii-
Ty, CEPEOOBMLLE PO3HYMHY CONi — KNCNOTHE); 2) 3@ aHiIOHOM (2HIOH KUCIOTHOIO
3anuLLKy coni 3 katioHom lMigporeHy Boam yTBOPIOE MOH CNabKoro efiekTposniTy,
CEPELOBULLE POSYMHY COJi — NTYXKHE).

FanbBaHiYHWI eJIeMeHT — Lie NPUCTPIN, L0 NMEPETBOPIOE XiMiYHY EHEPrito
B €IeEKTPMYHY. YHacnigok OKMCHO-BIOHOBHUX XIMIYHUX peakuin y HbOMY
BUPOONSETLCSA ENEKTPUYHNIA CTPYM.

Y ranbBaHiYHOMY €/1leMEHTI NOTiK eNIeKTPOHIB CNPSIMOBaHWIA Bif, GinbLuU akTUB-
HOro MeTasly 4O MeHLU akTUBHOro. Oco6nMBICTIO rasibBaHIYHOIO e/IEMEHTA €
Te, LLO ABa MeTanu B HbOMY nepebyBatoTb Ha BiACTaHiI OOVH Bif, 04HOroO (He
KOHTaKTYIOTb) | 3aHYPEHI B PO3YMHM ENEKTPONITIB, SKi 3’€QHaHI e/IEKTPONITNY-
HUM KJIIO4EM.

CyyacHi ranbBaHiyHi enemMeHTn — 6aTaperku, akyMynaTopu — LLUNPOKO BU-
KOPUCTOBYIOTLCSH Y MOOYTOBUX Npuiagax, MopTaTUBHUX BUMIPIOBaIbHUX NpU-
nagax, pyxamMBux OUTAYMX irpaLlkax ToLo.



33BAAHHS DIZHOrO PIBHS

§14. CKAQAHOCTI

Busuaure mapy peuoBuH, MiK AKHMH BimzOymeThcs He0OOOPOTHA peaKIlis:
a) KaJIbIli#l rigpokcus i oprodochaTHa KMUCIOTA;

0) KaJifi cysb@ar i HiTpaTHa KuCJoTa.

CrJamiTh piBHAHHSA peakirii.

VEKaxiTe aAxomora Oijbllle Kjaacu@ixkalifiHMX os3HaAK peakIilii ropimmsa
MarHiro.

o 060pOTHUX UM HEOOOPOTHUX XiMIUHMX pearIliii HaJeKUTh B3a€MOIisa
HaTpi# cyapdiny 3 HiTpaTHOIO KucaoTo0? Bigmosiab o6rpyuTyiite.
VY axoMy HAIPAMKY 3MiCTUTLCSA PiBHOBara o00POTHOI peaxIrii
SO, (ras) + O, (ras) = SO3 (ras) + Q,
AKINO: a) MiABUIUTU TEMIIEPATYPY; 0) 301abITUTY TUCK ?
VYV aroMy HAIIPSIMKY 3MiCTUTHCA PiBHOBara eK30TepMiuHOl 000POTHOI peaKIrii
NO + Oy = NOy,
AKIIO: a) MiABUIITUTYA TeMIlepaTypy; 0) 30iJbiuTu Tuck?
Y SKOMY HaIIPSIMKY 3MiCTUTBCS PiBHOBAra eHA0TePMiUuHOI 000POTHOI peaKIril
CO + Hy = CH4 + H,0 (ras),
AKINO: a) MiABUIUTU TEMIIEPATYPY; 0) 301abITUTYU TUCK ?

VraiTs IpaBUIbHI TBEPAKEHHS IMOAO peakilii, AKa BigOyBaeTbcsa 3a
cxemoio: CO + Oy — CO,.

1. OGopoTHa peaxiris. 4. PeakIiia cmosyuyeHHs.
2. HeobopoTHa peaxiris. 5. OKHuCHO-BiJHOBHA peaKIlis.
3. Peakiisa samimmenns.

Al,3,5 B2,3,5

b1,4,5 r2,4,5

VEKaxKiTh IpaBUIbHI TBEPAKEHHS IIIOJ0 PeaKIlii, 1o Big0yBaeThes 3a cxe-

moio: HCI (ras) + O, (ras) = Cl, (ras) + Hy0 (ras).

1. 3i 30inplIeHHSM THCKY XiMiuHa piBHOBAara 3MiCTHUThCA B HAIIPAMKY
TpAMOI peakiii.

2. 3i s30inbIIeHHAM THCKY XiMiuHa piBHOBara 3MiCTHUTBCS B HAIPAMKY
3BOPOTHOI peakirii.

3. 30ijbplIeHHs THCKY He BIJIMHE Ha 3MillleHHs XiMiuHOl piBHOBarm iei
peaxirii.

4. JMomaBaHHS TiApOreH XJIOPUAY 3MiCTHUTH XiMiuHY piBHOBary B Ha-
OPAMKY 3BOPOTHOI peaxIrii.

5. JlomaBaHHA XJIOPY 3MiCTUTH XiMiuHYy piBHOBary B HaIpsAMKY 3BOPOT-
HOI peakirii.
Al,2 B1,4
b2,3 r'il,5



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Y AakoMy HaAIPAMKY 3MiCTUTLCSA PiBHOBara 000POTHOI peaxIrii
N,0O, (ras) = 2NO, (ras); AH = 58,0 gk,

SAKIO: a) 301IBIITUTH TUCK; 0) JOZATH peareHT MPAMOI peakIrii; B) BUAAI-
TU peareHT 3BOPOTHOI peakIlii; I') HiABUIIUTY TeMIepPaTypy?
3anporoHyiTe CIIoco0M 3Mill[eHHs piBHOBAru 000POTHOI peakIrii

3CuO (1B.) + 2NHj3 (rasd) = 3Cu (TB.) + Ny (ras) + 3H50 (ras)
Y HAIIPAMKY IPAMOI pearIrii.
Tigponis Axkmux comeit BimOyBaeThcA 3a KaTioHOM, a AKUX — 3a aHIOHOM:
a) mrromoym(IT) HiTpar;
6) aprearym(I) HiTparT;
B) KaJIi# HiTpar;
T) KaJaii cyabdiT;
) Kajii curikat?
CrJamiTh BiIIOBiTHI piBHAHHA PeaKIfii.
VYKa'kiTh Ha3By PEUYOBUHU, Y BOJHOMY PO3UMHI AKO0I KOJip yHiBepCcaJIbHO-
T0 iHIMKAaTOPHOIO NMaIipid 3MiHUTHCA Ha CUHIN.
A marpiit xaopun
b matpiii kap6oHaT
B dpepym(I) xmopug
T’ munak cyasdar
fAxoro € peakiis cepemoBuIia Bogaoro posuuny Gepym(IIl) xmopuny? Biz-
MOBigb OOT'PYHTYIITE.
SIKOI0 € peakllia cepemoBUINa BOJAHOTO PO3YMHY PiAKOro wMmjia
C15H3;COOK? Binnosins o6r'pyHTYiiTeE.
O06uumcIiTL Macy KaJablIlill KapOoHATY, HEOOXigHY I/ moOyBaHHS TepPMid-
HUM CIIOCOOOM BYTJIEKHCJIOTO ra3y ob’emom 4,48 i (H. y.), AKIIO HOT0 Bif-
HOCHUM BuXig cranoBuTh 88 % .

Bsaemogiero 3amiza 3 xJIopugHOIO KucaoToio Macoo 200 r i macoBoio uacT-
Koto rigporeu xaopuny 18,25 % mo6yau Bogensb 06’emom 10 i (u. y.). O6-
YUCJIITh BifHOCHUI BUXiM ra30omogi0HOTO IPOAYKTY Ifiel peakrIrii.

Kucuem o6’emom 56 11 (H. y.) okucHuIu cyab@yp(IV) okcung i mobyam
cyabdyp(VI) okcun kinbkicTio peuoBunu 4 mosb. O0UMCIiTL BigHOCHMIHI
BUXiJ MPOAYKTY peakxirii.

O6unciTe Macy XpoMy, IO YTBOPIOETHCA BHACHIIJZOK BiJHOBJIEHHS
xpom(III) okcumy macoro 45,6 T adroMiHieM, AKINO BifHOCHUI BUXiJ XPO-
My CTaHOBUTH 94 % .

VHacaigok mpomnycKaHHA BYIJIEKHUCJIOTO ra3dy Kpisb po3umH 0apiii rigpo-
Kcuny mMacor 285 ' 3 MacoBOIO YaCTKOIO po3unHeHol peuoBuuu 12 % mo-
oysnu 37,43 r 6apiit kapoornaTy. O0UnCIiTh BimHOCHMI BUXin miei couri.



HEOPI AHIYHI
PEYOBUHUA

| iXHI
BNACTMBOCTI |

BuUBYMBLUM LIO TeMY, BU 30araTute CBOKO KOMMETEHTHICTb 3 XiMil 3HAaHHAMM MNpPo:
®i3MYHI 1 XiMi4Hi BAACTUBOCTI MPOCTUX PEYOBUH HEMETAsIB i MeTaniBs;
3YMOBJIEHICTb B/IACTMBOCTEN HEMETANIB i CNOJIYK HEMETANYHMX ENEMEHTIB, MeTaniB
i cnoflyk MeTanivyHux enemMeHTiB 6y40BOIO aTOMIB;

anoTponHi MmogndikaLii pe4oBMH HEMETaNIYHNX ENEMEHTIB;

afgcop6uito 1 ancopbeHTu;

NIETKi CNOMYKN HEMETaNIYHNX enemMeHTiB 3 NgporeHom;

MiHepanbHi 4O6PUBa;

OyniBenbHi MaTepianu;

SAKICHI peaku;

KNCNOTHI OO0LL;

B/I2ACTUBOCTI OCHOBHUX KJ1aCiB HEOPraHiYHUX CAONyK;

HaMMNoOLUMPEHILLI rigpokenan — rigpokecmnan Hatpito i Kanbuito;

BMJIMB HITPATIB | Y34HOrO ra3y Ha OpPraHi3m NoaANHN.

VVVVVVVVVVY VY

METHi yMiHHS: -
Ha3uBaTy Pe40BVHY 3a CY4aCHOI0 YKPAIHCLKOKO HOMEHKI1aTypOolo; |
nJiaHyBaTu i BAKOHYBaTU €KCNEPUMEHTAsbHI AOCIOXKEHHS;
3AiMCHI0OBATU PO3PaxyHKM 3a XiMiYHUMU GOPMYIaMM N PIBHAHHAMM XiMIYHUX PeaKLii; '
L

PO3B’A3yBaTy eKCNeprIMeHTasbHi 3a4a4i Ha BU3HAYEHHS Ta PO3ni3HaBaHHsS PEYOBUH;
BUCJIOBJIIOBATU CYyA)KeHHS NPo BioNoriyHy posib XiMiYHUX ETEMEHTIB Ta IXHiX Crnonyk

VVVVY
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HemeTaAM: 3araAbHa
§15.9  xapakTepucThKa, disuyHi
~ BAACTMBOCTI, 3aCTOCYBAHHS.
AAcopOLis

HEMETAJITYHI XIMIYHI EJIEMEHTH B IIEPIOTUYHIN CUCTEMI.
3araJyiom BijomMo0 22 HeMeTaJIIYHUX XiMiUHUX eJeMeHTH. ¥ i BOHU y IPpUpPOai
3IaTHI icHyBaTM y BiJIBHOMY cTaHi, TOOTO, y BUTJIAAI omHiel ab0o KiJIbKOX
npoctux peuoBuH. IIpo 1e Bu gisHaerecs OiabIlle B HACTYyIHOMY maparpadi.

.

I’LOV\‘PM(.OW’LPYV\MM D I R R R I I I R R P A R R )

3aBgaHHa 1. CkopuctanTecs MNepioguyHO0 CUCTEMOIO XiMIYHUX €NeMEHTIB
(man. 26) Ta 03HaoMTECS 3 HAa3BaMM i CUMBOIaMK BCiX HEMETaNYHNX ENIEMEHTIB
(BUAINEHI POXEBUM i XXOBTUM KOJIbOPOM ).

epi I'pynu enemenTiB
epliogmn
ploA i i il v v Vi VII VI
1 2 Topsaxosuic
1 H He | 2 0o M crewenna
et - o etz
5 6| 7 8 9| 10
2 B 10,81 C 12,01 N 14,00 0 15,99 F 18,99 Ne 20,18
Bop [ KapGon Hirporen (Oxcuren [ Dyop Heon
i 14 15 16 17 18| .
3 Si L uP LIS LR[Cl AT 8 Binee cuson
Cunimiii | ®ocdop  |Cymndyp | Xop | Apron Maca
4 A 33 34 35, 36
s .mSe iBr GKr 3
Apcen Cenen Bpom Kpunron
5 T 52 I 53 X 54/
e 127,60 126,90/ € 131,29
| Teyp o1 Kcernon
6 A 85, 86
t (210)] Rn (222)
[ Acrat Pajion
7
Bumi
o R,0 | RO [ RO, | RO, | RO, | RO, | RO, RO,
JleTki cioaykmn
s Tiaporerion RH, | RH, | HR | HR

Po3MmilleHHsA HeMeTaniyHux eNeMeHTIB

Yy NepioanYHI CUCTEMI XIMIYHUX ENTEMEHTIB

3aBaaHHsa 2. KOPUCTYOHYMCb MatOHKOM 26, yCTaHOBITb:

» Ywm BnactvueBe HemeTaniyHMM efleMeHTaM PO3MILLEHHS Ha Mno4aTky nepioais?
AKMIA BUHATOK iCHYE?

» YuBrnactmBe HEMETANIIYHUM eNleMeHTaM PO3MILLEHHS B KiHLi nepioaiB? Akuin BU-
HATOK iCHY€E?

» Y ronoBHuX 41 noBivyHMX nigrpynax po3milleHi HeMeTaniuHi eneMeHTu B nepio-
OnYHin cuctemi? 1o s-, p- 4n d-enemMeHTiB BOHU HanexaTb?

3aBgaHHs 3. [icng NnpoBeAeHOI NOLLYKOBOI AisiNIbHOCTI COOPMYIONTE 3aranb-
HUA BUCHOBOK MPO MiCLEe HEMETaNTIYHUX ENIEMEHTIB Y MNEPIOaUyHIl CUCTEMI.
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HA3BU I ®OPMYJIM HEMETAUJIIB. IIpocTi peuoBuHM, YTBOPEHi aToMa-
MU HEMETAJiUYHUX eJIEMeHTiB, MalOTh 3arajbHy Ha3By Hememadsau. IIpo Heme-
TaJl — BOJEHb, KIICEHb, a30T, XJIOP, 0pOM — BHU Ji3HAJNCh B OCHOBHIH IITKOJIi.
3a cyJacHO0 YKPaiHChKOIO XiMiuHOI0O HOMEHKJIATYPOIO HA3BM HeMeTaJiB Iu-
HIyTH 3 MAJIOI JIiTepu If BOHU He 3aBKAU 30iraloThCcsa 3 Ha3BaMU BiAIOBiZIHIX iM
HeMeTaJIiuHUX ejleMeHTiB. [lisHaiiTecsa mpo e 0ijbIlie, OIIpaIffoBaBIIIN TA0IM-
110 5, i 3BepHIiTH yBary, 1o He BCi HeMeTaJ I MalOTh OSJHOATOMHI MOJIEKYJIH.

Tabruusa 5
HasBu HemeTaJ iB i HeMeTaJiYHUX eJIEeMEeHTiB
3a Cy4aCHOIO YKPATHCHKOIO XiMiYHOI0O HOMEHKJIATYPOIO
XimiuHum XimiyHun
MpocTta pe4yoBuHa MpocTa pe4oBuHa
efnieMeHT esNieMeHT
g g
] ©
5 g5 5 g5
a > S 2 S
S| Hassa Hassa <3 s Hassa Hassa <3
= O o S O o
O 5 ras (@] g &
= =
H | TinporeH | BOAEHb Hy Br Bpom 6pom Bry
N | HitporeH asoT N, | Nop, nop, I
ByrieLb
KNCEHb .
O | OkcureH 0> C Kap6oH | (rpadiT, anmas, C
O30H O3 .
KapOiH)
F | dnyop dTop Fs Si Cwuniuin cuniuin Si
Cl Xnop Xnop Cl, S Cynbodyp cipka S

IMOIIMPEHHSA HEMETAJIIB ¥ ITPUPO/II. HemeTanu GiJIbIIT IOIMTUPEH
B IIPUPOJi, aHI}K MeTaJN, TPOTe Yy BIIBHOMY CTaHi TpaIJIAThLCA He Bei. Heme-
TaJu a30T, KUCeHb, iIHePTHI radm — IIe OCHOBHI PEUOBUHU Y CKJAMAl ITOBITPS.
IToknamu camoponuoi cipxu B IlepenxaprarTi — ofHi 3 HAMOIABIINX Y CBIiTi.
IIpomuciaoBuM pomoBuileM rpadity B YKpaiui € 3aBanliBcbKe pPOAOBHIIE,
CUPOBUHY SKOTO BUKOpPHCTOBye MapiymombchbKuii rpadiToBumit KomOiHAT.
Y nesaxux perionHax YKpaiHM BUABJIEHI MOKJIAAN IIOPiT, AKi MOXKYTh MiCTHUTI
anmasu (3o0xpema, y JKuromupcebKiii obaacti, Ha Bosuwi), mpoTe mpoMucioBi
poIoBHIlla IIOKY III0 He POo3BigaHi.

SHavyHO Oinblle HeMeTANTIUYHHUX eJle- s
MEHTiB iCHYIOTh y BUIVIALL CKJIAJHUX pe- = [lpuraparite 3 reorpadii OCHOBHI
YOBUH, cepel AKUX JOMIHYIOTH OKCHUIU @ AOBMLLA PYA-OKCUAIB | CONei.
Ta COoJIi.

3ATAJIBHI ®I3SUYHI BJJACTUBOCTI HEMETAUJIIB. 3a HOpMaJlbHUX
yMOB HeMeTatu — BoaeHb Hsy, drop Fy, xm0p Cly, kucenb Oy, 030H O3, a30T
N, i 6oraroponui rasu (remniit He, Heon Ne, aprou Ar, kpunrton Kr, kcerou Xe,
pazmou Rn) — mepebyBaioTh y ra3omnoAiOHOMY arperaTHoMy cTaHi, 6pom Bry —
pigxomy, pemiTa HeMeTaJiB — TBePAi PEUOBUHMU.

Hemeranu (man. 27 Ha c. 28) BigpisHAIOTHCS 3a KOJHOPOM i 3amaxom.
Taxk, BoZieHb, KUCEeHb, a30T — 6e30apBHi rasu 6es 3amaxy; GTop — 0J1i10-2KOBTHIA,

po-

#
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a XJIOp — JKOBTO-3eJIeHUH (0 TOTr0 K OTPYUHI rasu 3 piskuM crernudiyaumM
3amaxom). Bpom — TemMHO-uepBOHA OTpPyiHaA piguHAa, »KOBTO-0ypi mapu sSKoi
MaloTh PidKUM, moapasauBuiil 3anax. @ochop uepBOHUIT — TBepAa PeUOBUHA
YepPBOHOI'0 KOJILOPY 0e3 3amaxy, ocdop Oinuit — TBepaa oTpyliHa peuoBUHA
0iJI0TO KOJIBOPY 3 XapaKTepPHUM YacHUKOBHUM 3anaxoM. Cepen HeMeTasiB TBEp-
oMy 0es 3amaxy peuyoBUHAMU € cipKa (3KOBTUH KoJiip) i #iox (dopHO-(dioseroBa
pevoBUMHA 3 METAJTiYHUM OJIMCKOM).

- a
Sl

3paskun HemeTanis: a — xnop; 6 —_qepBOHvuZ ¢oc¢9p;
B — OpOM; r — oA, 4 — KUCEHb PiaKuiA; e — a3oT piakui

OcKinbKY HEeMeTaJ u 3a HOPMaJbHUX YMOB MOKYTH ImepebyBaTH B Pi3HUX
arperaTHUX CTaHaX, TO ¥ TeMIIEpaTyPH iX IIJaBJIeHHA Ta KUIiHHA MalOTh IITH-
pokuii miamasoH. 'azomoiOoHiI HeMeTanu (BOJeHb, KMCEeHb, a30T) KUIJISATH 3a
Hu3bKUX Temuepartyp (maiixke —200 °C). TBepa peuoBuHA 101 IpU HarpiBaH-
Hi cybmiMyeThcss — Bipasy mepexoauTh i3 TBEPOr0 CTaHy B Ta30IOMi0HMIA.
(mag. 28). [ Toro 11100 PO3MJIABUTH CipKY, JOCTATHBO TEMIIEPATYPHU IIOJIYM A
CIIUPTIBKM UM CYXOro ImajJbHOro (Maj. 29), Tomi AK oaHa 3 aJJOTPOIHUX MOIU-
dikamiii Kapbony — aimMmas — Mae Temueparypy miasiaeHHs nmouan 3000 °C.

W
h ’
Cyb6nimaLis noay MnaBneHHs cipkn

78 )



-

- LT 2 o0 6

)

BinbiricTs HeMeTaJIiB He IPOBOIATH €JIEKTPUUYHUMI CTPYM, TOOTO € TieJIeKT-
pukamu, aje icHYOTh i BuHATKH. Tak, cuiaimiii Si — HamiBOpOBigZHUK, a
rpagit C — mpoBiAHUK eJeKTpUUHOro cTpymy. Hemeranu, 1110 3a HOpMaJIbHUX
YyMOB IIepe0yBalTh y TBEePAOMY CTaHi,
[IOraHO IIPOBOAATH TEIJIO, KPUXKI, PO3- -'". O64MCAiTb FyCTMHY 3a MOBITPSM re-
YUHHICTh y BOJi He € iIXHBOIO XapaKTep- @ nito Ta xnopy. 9dka Kynbka — Haro-
HOI0 3aranbHOI0 BiactubicTio. Cepen BHEHa 3a 0OHAKOBMX YMOB rejlieM 4u
rasonofiOHMX HeMeTaJIiB HeMae KOILHO- X7I0POM — CTPIMKO MiAHIMATUMETLCA
ro, AKUH 0 Ho6pe POBUMHABCA y BOMi. Bropy?
IIpore GaraTo 3 HMX J00pEe PO3UMHHI B
opramiuHmx po3umHHUKaxXx. Halkpanry
POBUYHMHHICTL y BOAI MAIOTh TaJIOTE€HMH. - - MMpvragaitte, WO Bam BIAOMO MPO
PosunH 6pomy y BOAi Bimomwuil BaM mix @ 3aCTOCYBaHHs KMCHIO. flka GionoriyHa
Ha3BOIO «OpOMHA BOJa». POJIE KVICHID?

Cepez ra3onogi0HNX HEMETAJIB YnMa-
JIO JIETTIINX 3a MOBiTPA.

Hemeranu MmaooTh pisHOMaHiTHe 3acTocyBaHHA. O3HAWOMHTHCS 3 HUM
nomomoske maaroHoK 30 Ha c. 80.

AJICOPBIIIA. Ha maniorky 30 B onmci 3acToCcyBaHHSA BYTJIEIIO ITOAAHO HO-
BUIi A7 Bac TepMiH — agcopo1tisa. Adcopbuis — 1ie 3TaTHICTh AeTKUX PEUOBUH
(amcopbeHTiB), 30KpeMa BYIJIEI}0, YTPUMYBaTHU Ha CBOill MOBEPXHI YaCTUHKU
ra3y abo po3unHeHoi peuoBuHU. [0 TOTO K acCOPOEHT HEe 3MiHIOETHCSA, a JUIIIe
YTPUMY€E Ha CBOIM IIOBEPXHIi ras UM piAuHy 3a PaXYHOK IPUTATYBAJIbLHUX CUJI
Mi}X OKPEMUMHU YaCTUHKaMU. BHACIIZOK IIbOTO KOHIIEHTPAI[iA YyTPUMYyBaHOI
pevoBUHHU B 00’€Mi, 1110 MeKYE 3 aICOPOEHTOM, 3pOCTaE.

. Adcopbyisa — BubipKOBe MOTJIIMHAHHSA PEYOBUHY 3 I'a30BOT0 YU PigKOTO '
cepeoBUIIa TOBEPXHEIO TBEPOTO Tija. :

: Pezenepauyia adcopbenma — BiJHOBJIEHHS BJIACTUBOCTeH ajcopbeHTa :
. micJjs mpoBemeHOl agcopoIii.

Ha agcopOmifiniii smaTHOCTiI ByrJiemio 06a3yeThbcsd HOTO0 BUKOPUCTAHHSA
B MeJUIIMHI — Iie miryJIKu a00 KaIlCyJd aKTHBOBAHOTO BYTiJIA. IX 3aCTOCOBY-
IOTh BHYTPINITHBO B Pasi OTpyeHHHA.

Yuenum HamiomanpHoi axazmemii Hayk VYxpaimm B. B. Crpeiaxko,
B. T'. Hikomaey, M. T. Kapreaio HaJleXUTh CTBOPEHHS aJCOPOEHTiB
MeIWYHOTO IPU3HAUEHHs, 30KpeMa ByrJierieBux remocopbenTieB « KAPBOH».
IX BUKOPHCTOBYIOTH /I OUMINEHHS KPOBi 1032 OpraHisMoM y pasi oTpyeHb i
PisHUX TAKKUX 3aXBOPIOBAHD.

B Vkpaiui crBopeno IHctutyT copbifii Ta mpobsem emmoexkosiorii HAH
VKpainu, yueHi SKOT0O IPaIioioTh HAJ CTBOPEHHAM COPOI[IMHMX MaTepiasin
I MeIUIIUHU, 3aXUCTY AOBKiJJIA.

IlepexonaiiTecs B aAcoOpOIiiHii 34aTHOCTI BYTiJIJIs1, BUKOHABIIIN JIabopaTop-
HUI JOCJIiZ 3 pyOpuKy « XiMis — I1e JKUTTA: CTOPiHKA IPUPOLOAOCTITHIKA» .
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[ 3acTocyBaHHSA HEMETAJiB ]

~
Bogenn

BUPOOHUITBO aMOHIaKy, XJIOPUIHOL

KUCJIOTU, METAHOJIY, IEPETBOPEHHSA

piAKuX "KUPiB HA TBEP/li, 3BapIOBAHHA

Ta pi3aHHA TYTOILJIABKUX METaJIiB,

BiTHOBJIEHHSA METAJIIB 3 PYA

BT T T
A

|

Bop
CKJIa/loBa HEUTPOHOIOIVINHAIOUUX
MaTepiasiB AgepHUX PEaKkTopPiB,
3aXUCT TIOBEPXOHD CTAJIEBUX BUPODOiB
Big Kopo3sii, y HaniBIpPOBiZHMKOBIN
TeXHiIli, BUTOTOBJIEHHS II€PETBOPIO-
BayiB TENJIOBOI €HEPril B eJIEKTPUUHY

Dochop
Oiuit — mJisg BUPOOHUIITBA YEPBO-

Cipra
olepIKaHHA CYyJb(PaTHOI KUCTIOTH,
BUT'OTOBJIEHHA I'YMU 3 KAy4YYKY,
BUPOOHUIITBO CipHUKIB i WopHOTO
IIOPOXY, BUTOTOBJIEHHSA JIiKaPChKUX
mpemapariB
S

Asor
rasonomiOHuit — AJ1s BUPOOHUIITBA
aMOHiaKy, CTBOpDeHHSA iHEPTHOTO
cepemoBUINA ITiJ Yac 3BapIOBAHHSA

MeTaJIiB, Y BAKYYMHUX YCTaHOBKAX,
eJIEKTPUYHUX JIaMIIaX; PIIKUN —
K XOJIOZOAreHT y MOPO3UJILHUX |

yCTAaHOBKAaX, MEIUITUHI
o v

HOro (hochopy; UEPBOHUI — A
BUPOOHUIITBA CipDHUKIB

4

Byraeus
rpacgit — auBapHe, MeTaaypriiiae,
pazioTexHiuHe BUDOOHUIITBO;
BUTOTOBJIEHHA aKyMYJISTOPiB;
ancopbiria; y HadTOorasomo0yBHi it
TIPOMMCJIOBOCTI )i IPOBEeIeHHS

OypOoBUX POOiT; BUTOTOBJIECHHS
AHTUKOPOBiNHUX MOKPHUTTIB; PIBHUX
3MasB0K, 1[0 SMEHIIIYIOTH CUJIy TEPT;
ajJMas3 — BUTOTOBJIEHHSA iHCTPY-
MeHTiB i OypiHHA I pisaHH4,
abpasuBHUI MaTepial, I0BeJIipHi
IpuUKpacu

N A

v
Curiniin
B €JIEKTPOHIIIi I €TeKTPOTEeXHiITl
JIJISI BUTOTOBJIEHHS CXeM, Ti0/iB,
TPaH3UCTOPiB, (h)OTOETEMEHTIB,
BUTOTOBJIEHHSA CILJIABiB, COHAYHUX
baTapeit

. v,
Iz 2
XJaop

BUPOOHUIITBO XJIOPUIHOL KMCJIOTH,
0araTb0X OpPraHiYHUX POSUUH-
HUKIiB, JiKiB, MOHOMEDiB A
BUPOOHUIITBA IIJIaCTMAac, BifbiIio-
BauiB; AK Aedindirkyrounit 3acid

L W

3acTocyBaHHsS HeMeTanis

XM — Ue IUMMA: SMOPIHKA NPUPOGOGOCNQHUKA
JlabopartopHuii gocnig 2

AocnigpkeHHa aacopOLUiiHOT 30aTHOCTi aKTUBOBAHOIoO BYrinns
M aHanoriyHUX NiKkapCcbKUX Nnpenaparis

<E1ELREN B BUrotoBTe po36aBieHnii po34mH YHOpHUIA Y MOOHOT HACTOSIHKM.
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Y XiMi4HWU CTakaH NOMICTITb 2—3 MiryJiku aKTMBOBAHOIO BYriiNg
(BiognyckaeTbcsa B antekax 6e3 peuenty) i OOAWIATE OO0 HbOrO BUrOTOBAEHWUA | = ¢
PO34MH, NMEPEMILLYIOHM CKIISHOIO Nanunykoto. CnocTepiraite 3a BMICTOM CTakaHa.
3aHoTylTe pe3ynbTaTn CNOCTEPEXEHHS.

<ELLERTERE 33 MOXIMBOCTI OGS NMOBTOPITb 3 IHWUMK JlIKAPCLKMMU Mpe-
naparamu, Lo MaloTb BUCOKY aAcopOLUinHy 30aTHICTb, abo noapibHeHM AepeB-
HVM BYFiNIISIM.

cELLERLERS 3a pesynbtataMu crocTepexeHb 3po6iTb BUCHOBOK MPO af-
COpOLiHY 30aTHICTb aKTMBOBAHOIO BYTiNINA 1 AOCTIIXKEHWX TIKAPCKNX MPenaparis.

Ha mouatky XX crt. Mukoaa JvurpoBuu 3esiH-
ChbKUI BUKOPUCTAB a[COPOIifiHy 3MaTHICTD BYTJIEIIO ¥
BUHAWAEHOMY HUM BYTiJIbHOMY ITPOTHUTA31 AJIA 3aXmcC-
Ty OpraHiB AUXaHHS, 00IMYYSA I ouell JI0AuHY Big mil
MIKIIJIWBUX PEYOBUH, IO HMOTPAIUIN B aTMochepy.
3aBAAKU I[bOMY BUHAXOAY OYJIO BPATOBAHO JKUTTS CO-
TeHb TUCAY coJmaTiB mig uac Ilepimoi cBiToBOI BifiHM;.

VYnockonanenuil mpoturas (mMas. 31) 3acTOCOBY-  Mpoturas: 1 — kopobka
€ThCsd I HUHI. 3 aacopbeHToM;

2 — rymMOoBWI4 LLOJIOM

3eniHcbkuii Mukona OAmutposuy (1861-1953) — BupatHuin
YYEHUI YKPAIHCbKOrO MOXOMKEHHs, akagemik. Haykosi pochni-
I)KEHHS1 BYEHOIO CTOCYIOThCS BYrNeBOAHIB, aMiHOKMCOT i BifkiB,
cknagy HadTu 1 NpoaykTiB Tl nepepobkun, kaTanisaTopis 4na pe-
akuir opraHiyHux cnonyk. Cepep, yyHiB M. 3eniHCbKOro BuaaTHi
BYEHI 3i CBITOBMM iM’sIM, SiKi 3p00OMAM BHECOK Y Pi3Hi ranyai XiMmil.

[e B nepiognyHii cnctemi po3talloBaHi HeMmeTaniyHi eneMeHTn? HassiTb Hannowmpe-
HiLWi y npupoai HemeTanivyHi eneMeHTun.

CxapakTepusyinTe di3nyHi BNacTUBOCTI HeMeTaniB. [opiBHANTe di3nyHi BNacTUBOCTI
BYIJIELLIO 1 BOOHIO.

B JaliTe Bu3HadeHHsa ancopoLyi.

i Sanuwite GopmMynn HemeTaniB, y SKMX Ha3Ba HEMETaIiYHOro efnemMeHTa 36iraeTbes
3 Ha3BOIO NPOCTOI PEYOBMHMU.
Postawynte HemMeTann — KuUCeHb, a3oT, GTOP — Yy NOpPSAKY 3POCTAHHS KiNIbKOCTI
CMiNbHUX ENEeKTPOHHUX Nap y Monekynax. Bignosiab niaTBepaAbTe 3aNMCOM E€NEKTPO-
HHUX POPMYJT MOJIEKY LIUX PEYOBMH.
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[Je GinbLie monekyn: y nopuii oy macoto 25,4 r ym B nopuiji xsiopy o6’emom 11,2 1 (H. y.)?
Akunii 06’eM 3a HOPMabHUX YMOB 3aliMyTb: @) KUCEHb Macoto 6,4 r; 6) a30T KiNbKIiCTIO
PEYOBUHN 3 MOSb?
9ki 3 rasonoaibHMx HemeTaniB fierili 3a NoBiTPS: KUCEeHb, BOAEHb, GTOP, X10p, a30T?
Bignosiab 06rpyHTYinTE.

m BopeHb i aproH 3miwann B piBHMX 06’€mMax i YTBOPEHOIO CYMILLLLIIO 3anOBHUN FYMOBY
Kynbky. Yu Gyae Taka Kynbka nigHimaTuics 4o cteni? Bionosigp ninreepabTe po3paxyHkamu.

@-’ T[Pa,woeww 3 mu&u\ij—umm %JM,PWMA,
Migrotynte M onNpuO4HITE HA YpOoU,i NOBIAOMAEHHS NPO 3aCTOCYBaHHA OOHOrO 3
HemeTaniB.

ANOTPONMIS. AAOTROMHI
§16.0  voandikauii peyosmH
HEMETAAIYHMX EAEMEHTIB

AJIOTPOIIISA. 3BepHiTh yBary, 1o B Tabauiii 5 (c. 77) nas Oxcureny 3a-
3HAUYEeHO ABi mpocTi peuoBuHU, A Kapbony — tpu. Ile moB’s3aH0 3 ABUIIEM
aJIOTPOITii.

Anomponisa — icHyBaHHSA OZHOTO XiMiYHOTO ejIeMeHTa y BUTJIALL Kilb-
KOX IIPOCTUX PEUYOBUH (aromponHux molu@ikayiit abo aiomponHux .
@opm). AnorpornHi Mmogudikairii BiApisHAIOTHCS 3a BJIACTUBOCTAMMU. :
Icuye nBi mpuumHU amorpotmii — pisHUi KinbKicHMi ckaan i pisHa 6ymo- -
Ba PEUOBWH, YTBOPEHUX 3 ATOMiB OJJHOTO XiMiUHOTO eJIeMeHTa. 4

Yum 3yMOBJIEHA aJIOTPONiA OKPEMHUX XiMiUYHUX €JIeMeHTiB, BU IepPecBif-
YuTEeCh, 03HAWOMUBIINCH 3 HABEIEHOIO HUKUE iH(popMaIlielo Ipo aJoTpOoITHi
moxnupikarii (amorpomui popmu) Oxcureny, Kapoouy, @ochopy it Cyabhypy.

AJIOTPOITHI MOJUDIKAIIIT OKCUTEHY. Kucens i 030n Bimomi Bam
3 YPOKiB IIPpMPOI03HABCTBA Ta XiMii B ocHOBHIiH 1mKoJri. IlopiBEAEMO cKJIaz i
BJIACTUBOCTI ITUX IIPOCTUX peuoBUH (TadJ. 6).

Tabauus 6
ITopiBHAABHA TAOJUIA CKJIATY i BJIACTUBOCTEN KUCHIO Il 030HY
No MpocTi peyoBUHU
- O3HaKn NOPiBHAHHSA Kucenb O30H
1 ®dopmyna 0, O3
2 Mopenb monekynu
3 Bynosa MOJIeKyNiipHa MOJIEKYNIIPHA
4 BigHOoCHa MonekynsapHa maca 32 48
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IIpodosicenns mabruui 6

No MpocTi pe4oBUHN

- O3HaKn NOPiBHAHHS Kucenb O30H
) ArperaTHui CTaH 3a HOPMaJslbHNUX YMOB rasononibHui rasonopioHui
6 BioHOCHa ryctvHa 3a noBiTpsim 1,1 1,65
7 3anax 6e3 3anaxy 3anax CBiXOCTi
8 Konip 3a HopManbHUX yMOB 6e36apBHMUA OnakuUTHUIM
9 POSUMHHICTb y BOA] PO3YMHSAETHLCA PO34YMHSAETLCS

noraHo KpaLle 3a KUCeHb

10 XiMi4Ha aKTUBHICTb BUCOKa LyXe BUCokKa

Bumia, aHi’K y KMCHIO, XiMiuHA aKTUBHICTH 030HY IPOABIAETLCI B TOMY,
110 fesaKi pewoBuHM (Hanpukaaz Gocdop, eTaHOJ) B 030HI caM03aiiMaloThCA,
Kay4yyK 3 eJIJaCTUYHOTO CTa€ KPUXKUM, KOJbOPOBi 6AapBHUKU 3HEOAPBIIOIOThH-
cs. IIpuumHOIO € Te, 1110 MOJIEKYJIN 030HY HECTifKi i JIerKO PO3KJIANAI0ThCA:

203 = 302

OpgHak crmovaTKy 3 OfHiel MoJeRyau ,,
030HY YTBOPIOETHCS OJHA MOJIEKYJIa KIC- 1~ Mpuranaiite 3akoH 06’€MHNX BiAHO-
HIO, V AKif ycl eIeKTpPOHM cIlapeHi, Ta @ LUeHb ragis.
arom OKcureny, 1o Ma€ 1Ba HeCIapeHUX
€JIEKTPOHU Ha 30BHIIMTHBOMY eHepreTUYHOMY piBHi. AToM OKCcUTeHy eHepriii-
HiIlle pearye 3 pe4oBUHAMM, aHiK MOJIeKYyJja KUCHIO.

fAx 6aummo, He3BaKaOUYM HA Te, 110 KMCEeHb Ta 030H YTBOPEHI aTOMaMu Ofi-
HOTO ¥ TOr0 caMOro XiMiuHOTO ejieMeHTa — IIe Pi3Hi PeUYOBUHU.

HasasricTs B OKcureny aaoTpomHux MoanuMiKaIit — KUCHI0 1 030HY — ‘
. 3YMOBJIEHA Pi3HUM KiJIbKiCHUM CKJIAZOM MOJIEKY.JI. :

ceee

Kucens — mocuTs mommmpeHa B Ipupo/ii peuoBuHa. JlocTaTHRO IpUTagaTH,
1o moBiTpA Ha 1/5 cKaamaeThed 3 HbOro. 1A amorponHa mongudikaia Okcu-
reHy Bimirpae BasKJIHBY POJIb y IIpoOllecax AUXAHHA, TOPiHHA, OOMiHY peuOBUH
Ta eHeprii, BUPOOHUIITBI MeTaJIiB TOIIIO.

ITopiBHAHO 3 KMCHEM O30HY B HNPUPOAi 3HAYHO MeHIIe. HeBeamwKi 1oro
MHOPIIil yTBOPIOIOTHCS B IIOBITPI 3 KMCHIO IIi g yac OJIMCKABOK, 4 TAKOMK Y Pe3yJIb-
TaTi OKUCHEHHS CMOJM XBOWHUX AepeB. TomMy HOTo HasABHICTH BiUuyBaeThCA
B IOBiTpi micisa rposu Ta mig uac mepedyBaHHA ¥ XBolHOMY Jici. Meguku pa-
IATH BUKOPUCTOBYBATHU JiKyBaJbHO-TPOMDIIIAKTUYHY if0 030HY XBOUHUX JIi-
ciB. Toxk moxim 4O COCHOBOIO JIicy, KPiM eCTeTHYHOT0, Mae€ IIe i 030poBUe
3HAYEHHA.

030HOBMUI IIIAP I MO0 3HAYEHHS. V BepxHix mapax armocdepu
Ha Bigcraui 20—40 KM Bim moBepXHi 3eMJIi MiCTUTLCS YHiIKAJIbHUN 030HOBUI
mrap. Mloro icHyBaHHsA IT0B’ A3YI0TH 3 IePeTBOPEHHAM KUCHIO HA 030H IIiJ BILIU-
BOM yJabTpadioseroBoro BunpominioBanusa CoOHIIA.

O30HOBUH IIAP BUKOHYE POJb CBOEPIAHOIO (PiIBTPY, IO 3aTPUMYE YJIb-
TpadioseToBe i eJeKTpoMarHiTHe BunpoMiHioBanHA COHIlA, HeGe3meuHe A1
3I0POB’ A JIOAWHU i yChOTO YKUBOTO.
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Hwuni Ha TOBIIMHY 030HOBOTO IITapy HETaTUBHO BIJIMBAE T'OCIIOAAPCHKA [Ti-
AJBHICTH JIOAWHU. 3BajKa0Uu Ha Iie, y HayIli 3’ ABUJACs TiloTesa Ipo pyHHy-
BaHHA 030HOBOTO IITIapy, CYTh AKOI IOJIATAE B TOMY, IO Yepe3 BUKUIU B aTMO-
cdhepy MIKiINBUX PEeUYOBUH, 30KpeMa (hpeoHy — (hIyopoBMicHOI opraHiuyHOl
CIIOJIYKH, IIT0 MiCTUTHCSA B a6PO30JIbHUX YIIaKOBKAaX 0araTbox PeUOBUH, 0X0JIO-
IKYBAJIBHUX CUCTEMAaX XOJIOAUJIbHUKIB TOIIO, 030HOBUH ITIaP TOHIIIAE. ¥ HBO-
MY YTBOPIOIOThCS TaK 3BaHi 0B0HOBI JipKU ¥ 3aXMCHA i T1apy MOTipITYETHC.

Busasusiu Bmepiiie B8 1985 p. 030HOBY AipKy BeJMKUX PO3MipiB Ham AH-
TapKTHUI0I0, VUeHi 3a0uau Ha crmosox. ¥ 1987 p. 3 MmeTor0 30eperkeHHsI 030HO-
BOTO ITTapy 3aBAAKY IPUINHEHHIO BUPOOHUIITBA PEUOBUH, 1110 1OT0 PYHHYIOTB,
O0yB mpuitHATH# MoHpealbCbKUI IPOTOKOJ, 10 AKoro mpuegnascsa it CPCP.
Y 1991 p. Ykpaina nigTBepAnIa CBOIO MPABOHACTYIIHICTH ITbOMY PillleHHIO.

AJIOTPOITHI MOJIU®IKAIIT KAPBOHY. ITomupeHUMY LIPUPOSHU-
Mu ajsorponHuMHu mMopudikamiamu Kapbony € aamas (man. 32, a) i epagim
(maz. 33, a). I1i peyoBuHU Bipi3HAIOTHCA MisK COO0I0 He KiJTbKiCHUM CKJIaJJ0M
MOJIEKYJI, IK Y KUCHIO Ta 030HY, a OyIOBOIO KPUCTAIIB, TOOTO PO3MillleHHAM
aTOMiB y By3JlaX KPUCTAJIUHUX I'PATOK.

Y kpucrami aamasy mono 0yab-akoro aroma Kap6oHy doTupu cycimHix
aTOMU PO3TaIlloBaHi B KyTax MIPaBUJILHOTO TeTpaeapa (maj. 32, 0), yci 3B’ A3Ku
Mi)X aToMaM¥ y KPHCTAJIYHVUX I'pDAaTKax PiBHOIiHHiI, a BifcTaHi ogHAKOBI.
3aBIAKU TaKOMy posTallyBaHHIO aToMiB KapOoHy ajsMas Mae BHCOKY
TBEPAICTH, TOMY MOTO BUKOPUCTOBYIOTH IJIf PisaHHA i maihyBaHHA cKJja Ta
MeTasiB, OypiHHA TripcbKuX mopin (ajamasHi pisii, cBepasia, ILIidyBaabHi
Kpyru). Asiimas po3opuii, 6e36apBHUI, HE IPOBOAUTH €JI€KTPUYHOTO CTPYMY,
IysKe mobpe sasomiioe cBiTiao. CreliagbHo 00po0JieHiI aamMasyu HasUBaIOTh
JiamMaHTaM", II10 BUCOKO I[iHYIOTHCA B IOBEJIipHIiT cripasi.

Y npupozi Binbuuii Kapoon TparisgeTbesa 3e0iIbIIoro y BUrIani rpadgity
# nysKe PiIKO — y BUTJIALL OKpeMUX KpucTaiB anmasdy. HuHi HamaromxeHo
IIPOMMCJIOBE BUPOOHUIITBO CUHTETUYHUX anmasiB. ¥ KueBi pyukmionye Ia-
CTUTYT HaaTBepaAuxX mMarepiansiB imeni B. M. Bakynsa. YueHi mporo iHCTUTYTY
B 1961 p. smificHUJIM CUHTE3 INITYYHUX ajMasiB i3 rpadiry. IIpiopureTHUMHI
PO3POOKaMM iHCTUTYTY € OJlePyKaHHA BeJIUKUX 32 PO3MipaMy MOHOKPUCTAJIIB
CUHTETUYHUX ajMasiB, NIIihyBaJIbHUX IIOPOIMIKIB i3 CHHTETUUYHUX ajMasis,
HaATBePANX MaTepiajiB AJisd BUTOTOBJIEHHA HAAMIITHUX iHCTPYMEHTIiB, AKi BuU-
KOPHMCTOBYIOTH IiJ] Yac pisaHHsA Ta OypiHHSA TOINO. IHCTPYMEHTH, BUTOTOBJIEHI
31 MTYyYHUX aaMasdiB, He IIOCTYMAIOTHCSA BUTOTOBJIEHUM i3 MPUPOTHUX ajMa-
3iB, MpoTe BOHU HabaraTo AeIleBIIIi.
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Maus, 32

Anmas (a) i Mmogens roro
KPUCTaniYHNX rpaTok (6)




I'padiT icToTHO Bifpi3HAETHCA 3a BJIAaCTUBOCTAMU Bif anmasy. Bin Hempo-
30puii, TEMHO-CipOTro KOJIbOPY, 3 MeTaJiYHUM OJIMCKOM, MAaCHHIH Ha JOTUK 1 10-
cutb M’ axkuii. Ha Binminy Big anmasy, rpadiT IpoBOAUTE €JIEKTPUYHUN CTPYM
i Temso ToMy, 1110 y 0TO KPUCTATIUHUX I'PaTKax Misk mapamu atromis Kap6ony
BiZcyTHI MinHi 3B’ A3KHU.

Y merxax omHOTO I1apy aromu KapOboHy 00’ eIHaHI B IITeCTUATOMHI KiJqbIlsa
(mam. 33, 0).

Mas. 33

Mpadit i BUpobU 3 HLOTO (a),
MOZeNb KPUCTaYHNX I'PaToK
rpadity (0)

3B’dA3K1 B MeyKax OJHOTO ITapy HabaraTo CUJIbHIiINII, aHI’K 3 aTOMaMu Cy-
cimHBOTO IIapy, M0 TOTO K BifCcTaHb MilK ITapaMu BABiui OijbIlla MOPiBHAHO
3 BifcTaHAMN Mi)K aToMaMM B Me’KaxX OJHOIO ITapy. 3aBASKU TaKiil OymosBi
KPUCTAJIYHUX I'PATOK IrpadiT JIerko posIeiioeTbea Ha sycouku. [le Bam f0-
Ope BiZoMO 3 BJIaCHOIO JOCBiny, aaske 3a HE3HAUHOTO HATHUCKAHHSA HA OJIiBeIlb
oro rpadiToBuii CTEepKEeHb 3aJuIllae Hanuc Ha mamepi. Ha mifi BamacTuBocTi
0asyeThbCs 3MAaIllyBaHHA PYXOMHUX YACTHUH MAIIWH i MexaHisMiB rpadiTom 3a-
[LJIsI BMEHITIeHHA CUJIN TePTA MisK HUMU.

3aBAAKHU eJeKTPONPOBiAHOCTI rpadiT BUKOPUCTOBYIOTh ¥ XiMiuHi#i mpo-
MUCJIOBOCTI K MaTepiaJj I eJeKTPOIiB, a 3aBAAKU TEMJIOMPOBiZHOCTI —
Yy TeIJIOOOMiHHUKAX.

Caxxa, mepeBHe BYTiJLIIS TaKOXK yTBOpeHi aromamu KapOony (Tax 3BaHUH
amop@ruil 8yzaeyv), IpoTe BOHU He HAJIEKATh A0 CAMOCTIHHUX aJI0TPOITHUX
monudikaiii Kapoony, a € ny:xe 1piOHUMU pPisHO30Pi€eHTOBAHUMU KPUCTAJIH-
Kamu rpagiry.

. Hasasaicts y Kapbory anorponaux moaudikanii — zpagimy i aama- ‘
. 3y — 3yMOBJIEHA PiBHUM PO3TAIITYBAHHAM aTOMiB Y iXHiX KpUCTATIYHIX
. I'paTKax.

3aBajIiBCchbKe POAOBUINE — MOKH IO €AMHE 3 BUAOOYTKY rpadity B YKpai-
Hi. AnprepHaTuBHUME € BasnaxiBcbKe, IleTpoBehKe (3axigHo-IHTrymenbke) Ta
TpoilbKe POJOBUINA, a TAKOK BypTHHCHKA TPYIIa POJZOBUII. 1X 3aIacy JalOTh
MOJKJIMBICTh He TIJILKHY IIiATPUMYBATH Ha IOTPiOHOMY pPiBHIi, a I 3a moTpedu
3HAUYHO PO3IINPUTH HAABHY MiHepaJbHO-CUPOBUHHY 0a3y, 3aBAAKH YOMY
VYkpaiHna 3gaTHa cTaTH OAHUM 3 HaNO1JIBIITNX MOCTAYAJILHUKIB AKicHOI rpadi-
TOBOI IPOAYKILii ¥ cBiTi.
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IIle oxmy anorpomuy moxudikaiio Kapbouny kapbin cmouaTKy moOyam
CUHTETUYHUM CIIOCOOOM, a IIOTiM BUSBUJIKA B HPUPOLL V BUTJIALL HPOKUIOK
i Bkpamensb y rpaditi. Aromu Kapbony B KapbiHi cmosiyueHi momBiiHUMUT
3B’s3KaMU B IPAMOJIiHilTHI KapOoH-Kap6oHOBi maHIIoru =C=C=C=, 1110 po3sTa-
IITOBAaHi ITapajieJIbHO OAUH JI0 OJHOTO.

Kap6iux mae HamiBIPOBiAHMKOBI BJIACTHUBOCTI, II[0 IIOCUIIOIOTHCA I Hi€t0
csiTsa. Ha 1ifi BIacTuBOCTi 0a3yeThes HOTo IPaKTUYHE 3aCTOCYBAHHS ¥ (hOTO-
eJeMeHTax.

AJIOTPOITHI MOIUDIKAIIIL ®OCDOPY. Cepes aloTPOIHUX MOAUDi-
karit @ochopy HaMOiABII TTOMIUPEHi: 6iuil ¢pocgop P, (MosmeryasapHa 6ya0-
Ba KPUCTAJIYHUX I'PATOK), ¥epPB8OHUIl i YopHuUll (hochop (aToMHA OymoBa KPUC-
TaJiYHUX I'PATOK). ¥YCi BOHUM — TBEpP/i PEUYOBUHU, KOJIP AKUX 3a3HAUYEHUN Y
Has3Bi. 3MiHIOIOUM TeMIepaTypy, OLHY aJIOTPOIHy Mozudikaiiro Pochopy
MOJKHA 3a KiJIbKa roMH IIePEeTBOPUTH Ha 1HIITY.

Binuit ¢pocgop (main. 34, a) — m’saKa, 6e3bapBHA, BOCKOIIOAiOHA, JIIOMiHe-
CIIEHTHA, 3 YaCHUKOBUM 3aI1aXOM i Iy:Ke OTPyIlHA PEUYOBUHA, JIETKO OKMCHIO-
€ThCsA Ha IOBITPi 3 BUMiJIeHHAM CBIiTJIOBOI eHeprii, ToMy CBiTUThECA B TeMPABI.
Yepes BHUCOKY XiMiuHy aKTHBHIiCTH 6isioro dochopy #oro 36epiraroTh y Boai
i, AKIITO MOYKHA, YV TEMPABi. Y TBOPIOETHCSA B Pe3yJIbTaTi iHTEHCUBHOT'O 0X0JIO-
IKEeHHd IIapu 4epBOHOTO (pochopy.

Yepeonuil pocghop (Mmaj. 34, 6) TOPiBHAHO 3 6iTMM CTIHKiIIMit 10 HarpiBaH-
Hs, 0e3 3amaxy, MEHII peaKI[ifiHO 3JaTHUII, HEOTPYHUHUH, He JIOMiHEeCIeHT-
HUM, He PO3UMHAETHCA Y BOJIi Ta OPraHiYHUX PO3UYMHHUKAX, cAaMO3aiiMaeThCcA
Ha MoBiTpi TinbKU 3a Temmepatypu 240—260 °C.

loro BUKOPUCTOBYIOTH Y BUPOOHUIITBI CipHUKIB (BXOAUTH 0 CKJIAmy 0iu-
HOTO TIOKPUTTA CipHUKOBOI KOpOoOKM). SIKIIO KpecaTu ToJ0BKOIO CipHUKA IO
IbOMY ITOKPUTTIO, (hoc)OpP OKUCHIOETHCS HAABHOIO B TOJIOBI[I CipHUKA pevo-
BuHOO Kamii xmoparom KClOs. Bin miboro iHima peuoBuHaA TOJOBKU — CipKa
— BaropaeThbCs § IIiIalioe fepeB’ sHy YaCTUHY CipHUKA.

IToxi6uo mo rpadity, wopruil pocgop (Mman. 34, 8) Mmae MeTaTiuHUH GJIMCK,
mapyBaty OyIZoBY i HalliBIIPOBiAHMKOBI BjacTuBocTi. [lo6yBaioTh ioro 3 6ijo-
ro pocopy 3a TPUBATIOTO HATPiBaHHA ITiJl BUCOKUM THUCKOM.

=l

[N
s °

AnoTtponHi moandikauii Pocchopy: a — 6inuii Pocdop;
6 — YyepBOHUI pochop; B — HOpHUI pochop
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AJIOTPOITHI MOTU®PIKAIIIL CYJIb®YPY. IIprpomHOIO aI0TPOIHOI MO- -
mudikaniero Cyabdypy € pombiuna cipka. Ile muMoHHO-K0BTa, KPUXKa, KPUC- ‘
TaJliuHa peduoBUHAa 0e3 3armaxy, HeposurHHa y Bozi (MaJsi. 35). HasBa mos’s3aHa {
3 THM, I110 i1 KprcTaaIu MaloTh (DOPMY OKTaeapa 3i sapisanumu Kyramu (MaJi. 35, a).

KoxxHna moJsexkysia poMm0OiuHOi cipKmu ckKiagaeTrbes 3 8 aromiB Cyabdypy
(V piBHAHHAX peakIliii mocJIyroByIOThCA 3aIICOM OJJHOTO aToMa S).

3a remneparypu 119,5 °C pombiuna cipka IJIaBUThCSA i II€PETBOPIOETHCA
HA MOHOKJIHHY Ccipky — Maii:Ke 0iyni kpucraniuni niractuukm (Maa. 35, 0).

IIa anorpomua mommdikaiis Cynbdypy HecTilika i BiKe 3a TeMIepaTypu
95,6 °C 3HOBY IepPeTBOPIOETHCA HA POMOIUHY CipKYy.

SKimo moBecTu poMOiIUHY CipKy MO0 KUIIIHHA (TemMmOepaTrypa KHUOiHHA
444,6 °C) i BusuTH ii B XOJI0JHY BOJY, TO IIiJ] BIJIMBOM Pi3KOTO0 Iepemnany TeM-
IepaTyp BOHA IIePEeTBOPIOETHCA HA naacmuiny cipky (mamu. 35, 8). Ilnacruuna
CcipkKa Mae KOBTO-KOPUYHEBUU KOJIiP, PisKeThCa HOKEM, eJIaCTUUHA 1 BUTATY-
eThcA B HUTKU. Ha moBiTpi 3a HOpMaJbHUX YMOB BOHA 3a KiJibKa AHIiB 3HOBY
cTae poMOiYHOIO CipKO¥0.

N NN
/

- Yas 35 AnoTtponHi moandikauii Cynbdypy: a — pomMbidHa cipka;

6 — MOHOKJIiHHA CipKa; B — MniacTuyHa cipka

Cumoplica epyquma B

o pocarHeHb CyyacHOI XiMii HanexmnTb
CTBOPEHHS K/1aCTEePHUX 4acTUHOK. Knactep
y XiMil — ue cknagHe 06’egHaHHs atomiB abo
MOJIEKYS, 9Ke € CaMOCTIMHOIO YaCTUHKOIO
HadifleHe NeBHUMKU BRacTmBocTaMU. Knac-
TepHi YacTuHkK 3 60-70 aTtomie KapbOoHy Ha-
31BalOTb QysiepeHamu i ByrieLeBumMy HaHo-
Tpybkamu (Man. 36). 3 iX BiaKpUTTSM NoyaBcs
CTPIMKUIA PO3BUTOK HAHOTEXHOJOTIN.

Mopeni dynepeHis (a, 6, B)
i ByrnewueBoi HaHOTPYOKMN (r)




m MosACHITL CyTb ABMLLLA anoTponii.

HasgiTb BigoMi Bam anoTponHi mogudikauii Okcurery, ®ocdopy, Cynbdypy i 3a3Ha-
4yTe, YAM 3yMOBJIEHA a/IOTPOMIA KOXHOIO 3 XiMIYHUX €IEMEHTIB.

Lacmocobyemo

i MopiBHsliTe BnacTMBOCTI anoTponHux Moamdikauii: a) OkcureHy; 6) docdopy;
B) Cynbdypy.
a Y cKinbkn pasiB 030H BaXX4nii 3a KUCEHBL?

EMl YHacnigok 030HYBaHHS KMCHIO 06’eM 3meHLumBes Ha 30 11 (H. y.). O64mcnite 06’eM kuc-
HIO, LLIO NpopearyBas, i 06’eM 030HY, LLIO YTBOPMBCS.

T(,‘omtoew 3 Mo,%u‘immu, GICLPLNAMIA
MigrotynTe 1 ONPUAKDAHITL HA YPOLL NOBIAOMIEHHS NPO:
a) 030HOBMI LWAP;
0) KNCHEBO-030HOBY Tepanito K YHikanbHUIA CNOCIO NikyBaHHSA Ta NpodinakTmukn

Pi3HMX 3aXBOPIOBAHb;
B) HAHOTEXHONOTrl.

OKMCHI Ta BIAHOBHI BAAGCTUBOCT]

§17.) ,
HEMETAAIB

IHpopMaLiiHa AOBIAKA

4 Tin Yyac OKMCHO-BIAHOBHUX peakuin BioOyBaeTbCHA 3MiHA CTYMEHIB OKMCHEHHS aTOMIB
XiIMIYHUX €1EMEHTIB, WO BXOANIN A0 CKany peareHTiB.

#. OKMCHO-BIOHOBHI MPOLIECU XapaKTePU3YIOTLCH TAaKUMU MOHATTAMU, SK OKUCHEHHS,
BiIHOBJIEHHS, OKNCHWK, BiHOBHVIK.

# OKVCHeHHs — Lie NPOLLEC BiAAaBaHHS efeKTPOHIB aTOMOM, MOJEKY00 a60 OHOM.
# BigHOBNEHHS — Lie MPOLLEC NPUELHAHHS eNIeKTPOHIB aTOMOM, MOJIEKYJ100 260 NOHOM.
#. OKMCHMK — aToM, Monekyna abo VoH, L0 MPUESHYE eEKTPOHN.

4 BinHOBHMK — aToM, mMonekyna abo NoH, WO BiJaE eIEKTPOHN.

A ToSICHIOYM OKMCHO-BIAHOBHI NpoLLeCn, BOAOTLCA 00 CKNaAaHHA eIeKTPOHHOro 6a-
JIaHCY OKMCHO-BIAHOBHOI peakLiil, iK1 gornomMmarae ypiBHOB2XUTU KisIbKiCTb BigAaHUX
i NPMenHaHNX eNEKTPOHIB.

MNPUYNHA XIMIYHOI AKTUBHOCTI HEMETAJIIB. Hemeranu, 3a
BUHATKOM iHepTHHX (06aropofHuX) rasis, € XiMi4uHO aKTUBHUMHU IIPOCTAMU
pevYoBUHAMH, IITO B3aEMOIIIOTH i3 Mema-
Mpurapaiite 3 opraHiyHoil XiMil FOpiH-  amu, iHWuMU HememalamMu, a fesaKi Ta-
Hsl Ta xnopyearHs metany CHy, ropik- po5 5i cxnadnumu pevosunamu.
HA eTaHonN HsOH i cknagitb Bigno- .. . .
7T A7 L) cknaj, Ano IIprunHa xXiMiuHOI aKTHUBHOCTI HeMe-
BiZHi PIBHSIHHS peaKLjii. .
TaJIiB HOSACHIOETHCA EJICKTPOHHOIO 0YI0-
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BOIO ixHix aTomiB. Maiouu Ha 30BHIIITHHOMY €HEPTETUYHOMY PiBHi IOJIOBUHY I
OisIbIIe TTOJIOBUHY eJIEKTPOHIB BiIITOBIAHOTO 3aBEPIIIEHOTO 30BHIIITHBOTO eHepre-
TUYHOI'O PiBHA, aTOMaM HeMeTaJiUHUX eJJeMeHTiB eHepTreTHYHO BUTiJHIIIIe IIPU-
€THYBaTH, a He BigmaBaTu eJIeKTPOHU. ToMYy B peakIliaX HeMeTaJIiB i3 MmeTaaMu
aTOMU HEMETATiYHUX eJIEMEHTiB IPUEIHYIOTh eJIEKTPOHU, a B PeaKI[iAX 3 iHIITH-
MU HeMeTajlaMU YTBOPIOIOTH CIiJIBbHI eJleKTpPoHHI nmapu. [[isHaTumes, 1o aToMiB
SAKOTO0 3 TBOX HEMETAJIIYHUX eJIEMEHTIB 3MIIITyIOThCA CIIiJIbHI eJIeKTPOHHI ITapu
B MOJIEKYJIi, TOTIOMAarae psaj eJIeKTPOHEraTUBHOCTI HEMETATiYHNX eJIEMEHTIB:
F,O,N,ClBr1,8S,C,Se, H, P, As, B, Si

>

EJIeRTpOHeI‘aTI/IBHiCTB 3MEHIITYETHECA

IIpuragaemo, AK 3MiHIOEThCA AKTUBHICTh HEMETAJIIYHUX €JEMEHTIB y
Me’Kax OJHOTO Iepiony i ogHiel miarpynn.

. Y Mexxax oJHOro Nepiomy 3i 30i1bIIeHHAM IIOPSAJKOBOI0 HOMepa HeMeTa- '
- JIiYHI BJACTUBOCTI XiMiUHUX €JIEMEHTIB IOCUIIOIOTHCS.

: Y Mexax ofHiel miarpymnu 3i 30iJbIIIeHHAM IIOPAIKOBOTO HOMepa HeMe-
TaJIiYHi BJACTUBOCTI XiMiUHMX eJIeMeHTiB MOCaa0II0I0ThC.

Posraanemo xiMiuHi BJIacTHBOCTI HEMeTAJIiB, CIMPAIOUYNCh HA PO3TIAHYTI
3aKOHOMIipHOCTI.

OxucHi BIaCTUBOCTI HEeMeTaTiB.

1. B3aemodia nememanie 3 memanamu.

+2 -2
2Mg + Oy = 2MgO (marwuii okcux)
+2 -1
Ca + Cly = CaCl, (xaabItiit XJI0pUI)
+3-4
4Al + 3C = Al,C3 (anroMminit Kapoin)
+2 -2
Fe + S = FeS (bepym(II) cyabdim)

VY HaBeJeHUX PiBHAHHAX PeaKIliil IpOAYKTaMu € OiHApHI CIIONyKY, HA3BU
aHioHiB y HUX 3aKiHUyIOThCA Ha -ux (-ix).

:" Dopmynu Ta Ha3BU OiHAPHUX CIIOJYK CKJIAJAIOTh 38 TAKUMU 3araJIbHU- '
MU IPpaBUJIaMU HOMEHKJIATYPU:

¢ 3asBuuaii mMepIIXM OUINYThH CHMBOJ MEHII eJeKTPOHeraTUBHOTO :
ejeMeHTa (3 MOSUTUBHUM CTyIleHEeM OKMCHEHH), a IIicJasd HbOTO —
OiJIBII eJIEKTPOHETaTUBHOTO (3 HETaTUBHUM CTYIIeHEM OKVCHEHHA);

- & mepmuM HA3WBAIOTh y HA3UBHOMY BiIMiHKY MEHIII €JI€KTPOHETaTUB-
HUU eJIeMeHT (eJIeMeHT 3 TOBUTUBHUM CTyIIeHeM OKUCHEHHS);

¢ AKII0 eeMeHT IIPOSBJSAE 3MiHHY BaJIeHTHICTh, Ii 3a3HaYaiOTh y
Ha3Bi pUMCBHKOIO (M POIO; ;

€ pyroio 3a3HavaiOTh Y Ha3WBHOMY BiAMiHKY Ha3BY OiJbIII €JIeKTPO- .

: HEeTraTUBHOTO ejieMeHTa (3 HeTaTUBHUM CTyIeHeM OKUCHEHHA), TOOTO

1 HeMeTaJIiYHOTO0, JoAalouu Ipu oMy cydikeu -ud ado -io.



3’scyeMo, YOMY B3a€EMOJisl MarHilo 3 KMCHEM € OKMCHO-BiIHOBHOIO peak-
miero:
0 0 +2 -2
2Mg + Oy = 2MgO
Bigoynaca smiHa crymeniB okucHenHsa Maruiio Ta Okcureny. OTike, 1ie
OKMCHO-BiJHOBHA pPeaKIlis.
Hanwunremo ii e1exkTpoHHM 6asiasc, BU3HAUMMO OKMCHUK i BITHOBHUK:

0 +2
Mg —2e > Mg |9 2 BiIHOBHUK, IIPOIlEC OKNMCHEHHA
0 -2 4

Oy+4e 20 |4 1 OKHCHUK, IIPOIleC BiJHOBJIEHHSA

A gk sminunaca 6ygoBa eJIeKTPOHHUX 000/10HOK aToMiB Maruito Ta OKcu-
reHy B YTBOPEHiH crmomyIri?

0 0
1oMg 1522522p63s2 30 1522522p*
I 22 Y +2¢
1oMg 1522522p5 30 1522522p6

Ak 6aummo, 30BHIITHI eHepreTUYHi piBHI 000X aTOMiB HaOyJ/Iu 3aBepPIIIeHOI
KoH(piryparii: Marairo — 3a paXyHOK BiggaBaHHS OBOX eJeKTpPoHiB, OKcure-
HY — 3a PaxXyHOK ixX nmpuenuHadusa. OKMCHO-BiJHOBHI IIpoIiecH B iHINTUX HaBee-
HUX PiBHAHHAX B3a€MOIil HeMeTaJiB i3 MeTajlaMu PO3TJISTHLTE, IIOIIPAIlI0OBAB-
I TPYyIIaMHu.

TLOVLP&W,@W YOWWAMIL  +oeeeeei ettt .

3asgaHHsa 1. Cknapnjitb eNeKTPoHHI 6anaHcu Ao piBHAHb peakLiii Ha ¢. 89.

. 3aBgaHHsa 2. YCTAHOBITb, AKNIA €1eMEHT € OKUCHUKOM, a 9K — BiAHOBHUKOM.
. 3a3HayTe NpoLLEeCU OKUCHEHHS | BiQHOBNEHHS. E
. 3aBgaHHsa 3. [10 SKOro 3 BiloMK1X BaM TUMIB XiMiYHMX peakLili, KpiM OKMCHO-BIO- :
. HOBHUX, HanexaTb peakuii MeTaniB i3 HemeTanamm?
: 3aBgaHHa 4. Ha nigcTtasi BMKOHAHOI rpynoBoi poboTn N OAepXaHUX pe- :
. 3ynbTaTiB 3p06iTh BUCHOBOK MPO Te, Ky QYHKLiI0 — OKUCHUKA YY1 BiJHOBHVKA — -
* BUKOHYIOTb HEMETaNM B peakLisx 3 MeTanamu. AkvM Npasunom BU AONOBHUAM 6 :
. TekcT naparpada? :

2. B3aemodin Hememani6 i3 Hememanamu 1K OKUCHO-6i0HO08HUL npoyec.

3a MeBHUX YMOB HEMETAIU B3BAEMOTIIOTH MisK CO00I0, YTBOPIOIOUM CIIOJTYKH
3 KOBAJEHTHUM XiMiuHUM 3B’A3KOM, SKi Ha3WBAIOTH 3a 3a3HAUEHUMU BUIIE
npaBmiaMu HoMeHKJaTypu. I[lo6 He momMmiamTucs, I0pasy, PO3TJIATAI0OUYN
B3a€MO/IiI0 HEMETAJIB 1 CKJIaJal0uy PiBHAHHSA, HEOOXiTHO KePyBaTUCh PAIOM
eJIEKTPOHEraTUBHOCTI.

2.1. Baaemodis 3 KucHeMm

C+03=C0y (rapbou(IV)oxcunm)

0 0 +4-2
C+ 0, = CO,
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0 +4
C—-4e >C BiTHOBHUK, ITPOIEC OKNUCHEHHA
0 -2

0, +4e —» 20 OKUCHUK, IPOIeC BiAHOBIEHHS
Ho peaxriii aromu Kap6ony it Okcureny nepedyBaiOTh y BUTJIAAL IIPOCTUX
peuoBUH 3i cryneHamu okucHenHsa 0. B yrBopenomy okcuai KapOoH € mMeHIn
eJIeKTPOHEeTaTUBHUM 1 Ma€ CTYIiHb OKMCHEHHsA +4, Toai AK OiJbIl eJIeKTPo-
HeraTuBHU OKCUTEH MAa€ CTYHiHb OKMCHEeHHS —2.
2.2. Bzaemodis i3 6o0nem

H, + Cl, = 2HCI (rixporeH xJyiopus, abo XJIOPOBOEHB)
H, +S=H,S (rizporeH cyabdin, abo cipkoBOIeHD)

B aroma Cyns(ypy 10 3aBepIlleHH 30BHIIIIHLOTO €HePreTUYHOT0 PiBHA He
BUCTAYa€E JBOX €JIeKTPOHIB, a B aroma ['igporeny — oxHoro. 3a paXyHOK yTBO-
perns CyabhypoM IBOX CIIJIbHUX €JIeKTPOHHUX mHap i3 ;Boma aromamu I'iz-
poTeHy 30BHIIITHI eHePTreTUYHUN PiBeHb eJIEKTPOHHOI 000/I0HKHU aToMa CyJib-
dypy crae 3aBepiieEuM. OcKinbku Cyabdyp OiJbII eIeKTPOHETATUBHUMN, TO
CHLJIbHI eJIeKTPOHHI mapu 3MiIy0ThcA B 6iK #oro aToMa i 3B A30K, II[0 yTBO-
PUBCH, € KOBAJIEHTHUM ITOJISIPHIM:

He +Se+ +H = H3SS H

VHacaigoK peakKIlii cTyneHi OKMCHeHHSA eJIeMEeHTiB 3a3HaIU 3MiH:

0 0 +1-2

H2 + S = HQS

0 +1

H, - 2e¢ —» 2H BiTHOBHUK, ITPOIleC OKNCHEHHSA
0 -2

S+2e —>8S OKMCHUK, IIPOIEC BiJHOBJICHHSA

Boauuit posunH rigporeH cyabdhiny BUABIIAE XiMiUHI BJIaCTUBOCTI KMCJIOT
i HasmBaeTHCA cyabpiona Kucioma. it mpuTamManHi 3aranpHi XiMiumi BIaCTH-
BocTi KueyoT. CyabdigHa KueaoTa HAJeKUTD 10 CJIa0KUX eJIeKTPOJIiTiB.

2.3. Baaemodis HememaJaié 3 iHWUMU HeMemaiamu

Okpim B3aeMofii 3 KucHeM i BOgHEM, HeMeTaJ i B3a€MOIiIOTh TAKOMK 3 iH-
UMY HEMeTaJlaMu, HallPUKJIa:

- = KopucCTyouncb psiaoM enekTpoHeraTmB-

C + 2S = CS, (kap6ou(IV) cyabpdin) @‘ HOCTIi, BU3HAUTE CTYrMEeHi OKMCHEHHS aTo-

Si + 2Cly = SiCly (cuminiin(IV) xmopun)
cynbodiai Ta cuniuin(lV) xnopuai.

. ITpogykTaMu B3aeMoO/ii JBOX HEMETAaJIiB € PEUYOBUHU 3 KOBAJIEHTHUM II0- '
JAPHUM XiMiuHMM 3B’SI3KOM, CHiJIbHI €JIeKTPOHHI Iapu SKOT'0 3MiIIy-
. I0THCS IO aToMa OiJIBIIT eJIeKTPOHEeraTUuBHOIO HEMETAJIIUHOTO eJIeMeHTa.

MiB HEMETaYHMX ENEMEHTIB Y kKapOoH(1V)
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BITHOBHI BJIACTHBOCTI BOJHIO 11 BYTJIEITIO B PEAKIIIAX 3
OKCUIAMMU METAJITYHUX EJIEMEHTIB. BigHoBHi BIacTUBOCTi BOSHIO i
BYTJIEI[IO B iX peakIlifgx 3 OKCHUAaMI MeTAJIUHIX XiMIiUHUX eJIeMeHTiB MOKHAa
mepenaTy 3araJibHOI0 CXEMOIO:

+n -2 0 0 +m -2
MeO + Hemeraa — Metaa + HemeO

Posrisuemo npukaagm.

IIpurnad 1. BiguoBneHHs ByrJeleM (BiTHOBJIEHHSA BinOyBaeThCA 3a BUCO-
KOl TeMmepaTypu).

Fe,03 + 3C = 2Fe + 3CO
FeO +C=Fe+ CO
Cuy0 + C=2Cu+ CO
ZnO+C=Zn+CO
MnO, + 2C = Mn + 2CO
ITpurknad 2. BigHOBIEHHA BOgHEM
Fe203 + 3H2 = 2Fe + 3H20
MOO3 + 3H2 = Mo + 3H20
TLOV\P&UMO(XJ/VL& LPY ML Tttt .

Jlo KOXHOro 3 piBHSIHb peakuir y npuknagax 1 i 2 cknafite enekTPOHHUIA .

- 6anaHc i nepekoHanTeCs, WO ByrneLb i BOAEHb y PO3rISHYTVX NPUKIaaax € BiAHOB-
. HUKamu. .

3aBasiku CBOIM i3UYHUM i XiMIYHUM BNAaCTUBOCTSM HEMEeTanu 3400ynu LWmMpoke

. BUKOPUCTaHHS B PiBHMX rany3sx cycrnifibHoro rocnogapcraea. Ctucny iHdopmadiio -
: NpO Le BM OTpMMacTe, nonpadyosasLuv 3 manoHkom 30 (c. 80).

..............................................................................

$IK 3MIHIOIOTLCS OKUCHI BNaCTMBOCTI HEMETAIB Y MeXax O4HOro nepioay v ogHiel rpynun
nepioguyHoi cuctemm?

HaBepniTb Npuknag peakdil, y SKili cipka BUSIBNSIE: @) OKWUCHI BNacTUBOCTI; 6) BiAHOBHI
B/IACTUBOCTI.

9k mi3HATUCh, Y IKOro HEMETaNIYHOro efleMeHTa GiHapHOI CrOMYKU CTYMiHb OKUCHEHHS
€ NO3UTUBHUM, A Y IKOFO — HEraTMBHUM?

Mpuraparite 3 10 knacy, ski HeMeTanu BUKOPUCTOBYIOTb AJ1S1 MEPETBOPEHHS Kay4yKy
Ha rymy Ta nig, 4ac BUrOTOBIEHHSA @BTOMOOINbHYX LLMH.

Cknapgitb Tabnuuio 3 TakuMmn pybpukamu: Ha3ea HemeTasly; 3aCTOCYBaHHS; BNacTu-
BiCTb, LLLO 3YMOBJIIOE 32CTOCYBaHHS.
OKMCHI 41 BIGHOBHI BNACTMBOCTI BUSIBASIE @30T Y peakLii 3 KNCHEM, NPOAYKTOM SAKOi €

HiTporeH(ll) okema? BignoBiop nigTBEPAbTE PIBHAHHAM peakLii Ta enekTpoHHMM Oa-
JTAHCOM.



B OO6rpyHTYITE, HOMY HEMETANM B peakLijisx 3 MeTanamMmmn BUSBNAOTb OKMCHI BNAaCTUBOCTI.

O6uncniTh, Ky Macy Migj MoxHa BioHOBUTU ByrneLem (kokcom) 3 kynpym(l) okecunay
KiNTbKiCTIO PEHOBUHN 8 MOIb.

58 OGumcniThb, Y BUCTa4mTb 112 1 BOAHIO (H. y.) A9 BIOHOBNEHHS LUMHKY i3 LIMHK OKCUAay
macoto 225r.

CMOAYKM HEMETAAIYHMX

§18.9  epremenTis 3 lNaporeHom.
OCOOAMBOCTI BOAHMX [DO34YMHIB
LIMX CMIOAYK, IX 3aCTOCYBAHHS

IHpopMaLiiHa AOBiIAKA

#. Cepep raszonomibHMx peHoBUH TPANAAIOTLCA K 406PE PO3HMHHI Y BOA|, TaK i moraHo
PO34MHHI. [[a3u, WO NoraHo PoO34YMHAOTLCS Y BOAI, MOXHA 361paTyi CnocoboM BUTIC-
HeHHs Bogu (man. 37, a).

# [lo6pe po3umHHi y BoAj rasn 36MpatoTb AMLLIE CMOCOBOM BUTICHEHHS MOBITPS. FAKLLO
ras fierwnii 3a noBiTps, To NocyauHy-npuiimay (Npobipky, kondy) TpumMaroTb 4Oropu
aHoMm (man. 37, 6), SKLLLO Bax4uii — HaBnaku (man. 37, B).

G/ G

a 6 B

306upaHHs rasy: a — cnoco6omM BUTICHEHHSI BOOW;
6 — cnoco60M BUTICHEHHS NMOBITPS JIErLLMM Fra3oM;
B — CMOCOOOM BUTICHEHHSI MOBITPS BAX4YMM ra3om
# MonsapHa maca nosiTps gopisHioe 29 r/monk. To6To, MoBITPS 06’eMoM 22,4 11 3a HOP-
MasibHUX YMOB Ma€e macy 29r.
#. BiOHOCHY ryCTMHY ra3onogibHMX PEe4YOBUH 3a MOBITPSM 0BYMCIOIOTL 32 GOPMYOI0

,ZI Mraay
mos 29 '

# KaTioH amMmOHil0 — Lie 0QHO3apAAHUIA MO3UTMBHMI MoH NHZ, o yTBOPIOETLCSA BHACI-
[OK NPpUeOHaHHA KaTioHa lNaporeHa 4o MOJIEKYIV aMOHIaky.

Sk OyJio 3’sscoBaHO B moIlepegHbOMY Iaparpadi, HemMeTaJu BCTYIIAIOTh Y
PeakIiio CIoJIiydeHH A 3 BOAHEM i1 YTBOPIOIOTH JIETKi CIIOIyKu (BOHU IIle MalOTh
HasBy nemki cnoayku 3 I'idpozenom). [JoOyTu criosilyKy HeMeTATiUYHUX eJie-
MeHTiB 3 I'iZporeHoM MoKHa i3 BOJHIO ¥ BiAIOBITHOTO HEMETAJTY:

H, + Cl, = 2HCI (rizporeH xJopua, a00 XJIOPOBOAEHD);
N, + 3Hy,=2NHj; (rizporeHn HiTpHUI, a060 aMoHiaK);
H, +S=H,S (rizporeH cyabdin, abo CipKOBOIEHE).



3araJbHOIPUUHATO, 10 V (popMyJi OiHAPHOI CHOJYKH MHEePIINM 3aInCy-

IOTh CMBOJI €JIeMeHTa 3 IIOBUTUBHUM CTyIlleHeM OKUCHeHHs. IIpoTe cosyKy

Hitporeny 3 I'inporerom Tpaguiniiino npomoB:xkyioTh 3anucyBatu NHs, xoua

eJeKTpoHeraTuBHiCT, HiTporeHy 3HauHO OisbIa 3a eJeKTPOHETATUBHICTH
Tigporeny.

» JleTKi cmosyKu HeMeTaJiuHUX eJe-

"7 lNpuragaiite 3 opraHiyHol XiMii, WO yeprig 3 TigporeHoM MaoTh PisHY POB-

MeTaH (netka cnonyka KapGoHy 3 YUHHICTS Y BOJI.

[igporeHomMm) noraHo PO3YMHSAETLCA .
y Bogii. TomMy Ha 60/10Tax MOXHa cro- Meran CH,, cunam SiH, mnoramo

cTepiraty GynbbalikM MeTaHy, wo  POSTAHAIOTECAY BOAL.

YTBOPIOETBCS Mif, BOAOIO 3 PELLTOK Posunnau mo0pe POSUYMHHUX y BOAL
OpraHiaMiB yHacnigok ix rHuTtra 6e3 CIIOJIYK HeMeTaJiuHuX ejgeMeHTiB 3 I'ix-
[0CTYyny KNCHIO. POTeHOM BUABJAIOTHL BJIACTUBOCTi KUC-

JoT abo ayriB. 3o0KpeMa, PO3UUHU Tif-
poreH xJjopunay I rizporeH cyab}pigy — KHCJIOTU, PO3UMUH TipoTeH HITpUIy
(amoHiaky) — Jyr.

Oco0auBoCTi pO3UNHEHHSA y BOAI rigporeH xJjopuny u amoniarky. Ha min-
cTaBi exekTpoHHOI OymoBu aTomiB Xuopy i HiTporeHy, pos3riigHEMO €JIeKT-
POHHI Ta CTPYKTYPHI (hopMyiu NPOAYKTIB iIXHBOI BRaeMozii 3 'inporernom.

Aromy XJ10py ZOCTATHBO YTBOPUTH OMHY CIIJIBHY €JI€KTPOHHY Tapy 3 Of-
HuUM aToMoM ligporeHy, 100 30BHIIIHIA eHepreTUUYHMI PiBeHb 000X aTOMiB

CTaB 3aBEPIIIE€HN M.
[ ]

[ X ] o
He +«Cl8= H 3CI3
[ X ] [ X J
Atom HiTporeHny 3a paxyHOK TPhOX HeCIIaPEHUX €JIEKTPOHIB 30BHIIITHBLOTO
€HepPreTUYHOT'0 PiBHSA YTBOPIOE TPHU CIILJIbHI €JIEKTPOHHI Imapu 3 TphOMAa aTo-
mamu ['igporeny, i 30BHIIIHIY eHEPTreTUYHUN PiBEHb KOYKHOTO 3 aTOMIB CTa€e

3aBepPIIEeHNM:
[ X ] ....
-1}I-+ He + He+ He=H .1.\1. H
Bug ximiumoro 3B’si3Ky B 000X CIIOJIYKaxX — KOBAJEHTHUI MOJIAPHUIA.

CrisnbHi eIeKTPOHHI mapu 3MillleHi B 6iK GiJIbINI eJIeKTPOHEraTUBHUX aTOMiB
Xnopy ta HiTporeny.

------------- © 66 0 006000000 s s 0000 s s s e 000 s s s e 000 sss e 00 0ses 00 cses 00 css e 0 s,
.

~ BlHale CIIOJIYKHN FlnporeHy 3 HeMeTaJiuYHUMU eJIeMeHTaMU y’I‘BOpeHl .;
KOBaJIEHTHUMMU IIOJIAPDHN MU 3B’ SI3KaMMU. :

®ISUYHI BJIACTHUBOCTI TI'ITIPOTEH XJIOPUY. TigporeHxjopun
HCl — ras 6e3 KoJbopy, 3 Pi3KUM 3amaxoM, IOAPA3JUBO [i€ Ha AUXaAJbHI
IMIIAXU, «IAMHUTH» Ha IOBITPi uepes Te, 0 3 mapaMu BOAMW, AKi 3aBKIU
IIPUCYTHI B MOBiTpi, yTBOpIoe ApiOHI Kpamai xjgopugHoi Kucaoru. igporen
XJIOpUJ Do0pe po3umHAEThCA y BoAdi (3a Temmeparypu 20 °C npubausuo 500 a
TiIpoTeH XJIOPUIY POSUNHSAETHC B 1 1 Bomum).
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®I3UYHI BIACTUBOCTI AMOHIARY . Amo-
Hiax NHg — ras 6e3 Koabopy, 3 Pi3KUM 3aImaxom,
TOKCUUYHMNI. BIuxauHa 0oro B MaJIuX J03aX JOIO-
Mara€e BUBECTH JIOAUHY 3i cTaHy HEIPUTOMHOCTI.
¥V nmosax, 10 MEPEBUINYIOTh TPAHNUYHO JTOIIYCTUMI =
(v mositpi 0,04 mMr/m3), COPUYMHIOE ypaKeHHS
oueli i HaOPAK JieTeHb, VIIKOIKYE HEPBOBY CHUCTE-
my. Ile rasomoibHa peuoBUHA 3 HAMOIIBIIIOIO cepeT
BioMuX rasiB poO3UYMHHICTIO y BOZI (3a Temmepary-
pu 20 °C 6sus3bpko 700 J1 aMoHiaKy PO3UMHAETHCA B
1 1 Boam). Bimomuii y MequuHili HpaKTUII HAIIIATHP- Po3umH amoHiaky
Huii cuupt (MaJi. 38) € BOGHUM PO3UMHOM aMOHIiaKy (HawwaTpHWiA cnnpT)

3 MacOBOIO YaCTKOIO po3unHeHol peuosuay 10 % .

OCOBJIMBOCTI BOJHOI'O PO3YMHY TIAPOTEH XJOPHUOY. Ilo-
PiBHABINIM PO3UYMHHICTH Yy BOJAI aMOHiaKy ¥ TiAporeH XJOPUIY, 3 AKOTO BUTO-
TOBJISIOTH XJOPUIHY KHCJIOTY, POOMMO BUCHOBOK, IO OOMABI CIIOYKH H0OOpe
POBUYMHHI y BOMi, ITPOTe YTBOPEHI PO3UMHU MalOTh pisHe cepenoBuire. Ilosc-
HIOETHCS I1e BiIMiHHOCTAMY B HacaifKax po3unHeHHA amoHiaky NHj ta rigpo-
reu xjgopuny HCl y Boxi. ¥ mosieKyJii amoHiaKy 3B’ sI3KU He PYHHYIOTHCH, a 3a
pPaxyHOK BiJIbHOI mapu eJieKTPOoHiB aToma HiTporeHy A0 HBOTO MPUETHYETHCS
karion Iizporerny H', yrBopennuii yHacaifok guconiamnii Bogu. ¥V XJI0POBOLHIO
3B A30K Mixk aTromamu [igporeny i Xyopy pyiHyeThbCcA (IpuragaiTe eJeKTpo-
JITUYHY AUCOIiallifo CIOJYK 3 KOBAJEHTHUM HOJIAPHUM 3B’ A3KOM), YTBOPEHi
rkarionu H' Ta Cl” mepexofsars y po3unH, qe KaTion I'ifporeHy mpuesHyeThCs
IO MOJIEKYJIV BOJH:

HCl=H"+Cl”
H,0 + H" = H3;0* (KaTioH riAPOKCOHi0)

—T

Ilpumimka: y piBHAHHAX peakIliii HOHHOTO OOMiHY 3a yYacCTIO KUCJIOT
sasBuyaii sanucyiorb H', a me H;O™.

fAx 6aunmMo, XJIOpUAHA KUCJIOTA € BOJHUM PO3YMHOM Ti[pOTE€H XJIOPHULY.
Bawm Bimomo, 110 BoHA BUSABJISIE BCi 3arajibHi BJaCTHUBOCTI KMCJOT, 30KpeMa,
Iie Ha iHAUKATOPU: VHiBepCcaAJbHUN iIHAMKATOPHUI NaIipelb, JaKMyC, METH-
JIOBUI OPaHKEBUH y Hill HAOYBaIOTh UePBOHOT'O KOJIBOPY.

To6To eJeKTpPOJiTHUYHA AUCOIliallis TigporeH XJopuay BigOyBaeThcA 3
yTBOpeHHAM [imporeH-KaTioHiB.

OCOBJHUBOCTI BOAHOI'O PO3YNHY AMOHIARY. dismatucs, Imo
c00010 ABJISE PO3UNH aMOHIaKy, MOKHA OCTLIHUM ILIAX0M. [0 OTBOPY HAIIOB-
HeHOI aMOoHiaKoM IIPOOipKY MiTHOCATD CIIEPINY CYXUi, IIOTIM — 3BOJIOMKEHU I
JakmMycoBuii mamipens. Cyxuit 3aquinaeTbesa 6e3 3MiH, a 3BOJIOKEHUN 0apasy
Ha0yBae CUHLOTO KOJILOPY. T0oOTO BUABIIAE JIYIKHE CePeIOBUIIIE.

3’scyemMo, 3BiIKM y PO3UMHI aMOHiaKy BWHHKJIO JIy}KHE CepemoBUIIE,
POBTIAHYBIIU (PiBUKO-XiMiUHY CYyTh POSUMHEHHA aMOHiaKy y BOMi.

nuconirooTs Ha igporen-karion H' i rizpokcumg-amion OH :
H,O0=H"+OH .
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¥ nporeci po3unHeHHA aMoHiaKky v Boxi I'izporeH-KaTioH mpuenHyeTHCA
o aroma HiTporeny 3a paxyHOK HaABHOCTi B HHOT'O BiJIbHOI ITapu eJIEKTPOHIB,
YTBOPIOIOUM IIO3UTUBHO 3apsAikeHuii amoniii-kation NHj (y pasi morpe6u
TIOBTOPIiTH TEMY 2).

NH; + H,O = NH; + OH-
NH; + H,0 = NH,OH (amMoHiT TigpoOKCHT)

Takum ymHOM MiK KarioHOM limporeHy I aMOHiaKOM yTBOPIOETHCA KOBAa-
JIEHTHUT 3B’ I30K 32 JOHOPHO-aKIETITOPHIM MeXaHi3MOM, a B PO3UMHI HAKOIINUY-
IOThCSA BiJIBHI TiipoKcua-aHioHN. 3a CKJIAA0M aMOHIH TipOKCU — OCHOBA, KA
3a 3[JaTHICTIO PO3UNHATHICS ¥ BOJ1 HAJIEXKUTH 0 JYTiB i € CTa0KIM eJIEKTPOJIiTOM.

* BomHuit po3sumH aMOHiaKy Mae JIy;KHE CepeIoBUIIIE,
3yMOBJIEHE JUCOITiaIliel0 YTBOPIOBAHOTO aMOHIH Tif- .
POKCHULY.

AMOHIN T'TIPOKCH]I, NH,OH — He3BHUYHA OCHOBA.
ITo-miepirre, y HBOTO BiICyTHilI KaTioOH MeTAJiyHOTO eJie-
MeHTa, HaTOMICTb [0 MOro CKJIAAy YBIHIILIMN I’ SATh aTOMiB
IBOX HeMeTaJIiYHUX eJeMeHTiB. Ilo-gpyre, BiH icHye suiie
B po3unHi. [lo-TpeTe, HAEIKUTD 10 CIA0KUX €JIEKTPOJIITIB,
OCKiJIbKM CAaMOUYMHHO PO3KJIAMAETHCA HA BOAY I aMOHiaK.

Bucoky po3umHHICTE aMOHiaKy Ta JIy;KHE CepeloBU-
e Horo POo3UMHY BUPA3HO iJIOCTPYE demoHcmpauiilHuil
docnid g Ha3BoO «(oHTaH» . 30epeMo IIPUJIaL, AK IOKa-
3aH0 Ha MmaioHKy 39. HamosHeHy amMmoHiaKoM Ko0JI0y 1 3a-
KpHeMO IpoOKomo 2 3i CKJIAHOI TPYOKOI0 3, KiHelb AKOI
BCTaBJICHU BCEepeanHy KoJy0u. ¥ KpucrajisaTop 4 HaJLIe-
MO BOJM Ta KaIlHEMO JeKiJbKa Kparesb heHoI(pTameiny.

Konby posmicTMo Haza 3allOBHEHOIO BOJIOIO HOCYIN-
HOIO TaK, 11100 CKJIsSHA TPYyOKa 3 MaiisKe IIOBHiCTIO OyJia 3a-
HypeHa y BO#y, ITicJid IbOT0 BiIKPUEMO KpaH 5. AMoHiaK,

AKUM 3all0OBHEHa K0J10a, IIOCTYIIOBO MOYNHAE
‘: [laiiTe CamoCTiliHe MosCHeHHS pOB‘II/IH&I’IjI/ICH Yy BOgIi, THUCK y KoJbi magae, i
@ ManMHOBOMO KONbOPY hOHTAHA. BoJa cTpiMKO ((POHTAHOMOAiIOHO) 3aIIOBHIOE
KoJiby. Ilo Toro »x ¢oHTaH HabyBae MaJIWHO-

BOT0 3a0apBJIeHHA.

TLOV"PM*OW LPVMMM’ ..................................................... .:

Maus. 39

Po3unHeHHs aMOHiaky
y BOAi («OHTaH»)

3aBpgaHHs 1. MaTeMaTU4HUMN 0OYMNCNIEHHIMUY AOBEAITh, O 301paTn aMOHIaK
 HeoOXxigHO B NpoBipKy, po3TalloBaHy Oropy AHOM. .
BaBaaHHs 2. B antekax NpoAaETbCA HALWATUPHUI CNMPT Yy CKISHOMY NOCYy4i :
: TEMHOIO0 KOJIbOPY MICTKICTIO 150 M. TPUIAHABLLM MYCTUHY HALLATUPHOMO CNUPTY 33 - .
- 1 r/mMn, o64nCniTh, 9k1ii 06’€M aMOHiaky BUTPAYaETbCSA Ha NPUrOTYBAHHS PO34MHY
- ANsi OAHOTO TaKoro dnakoHa.
3aBgaHHa 3. O6YMCNITb BIAHOCHY MYCTUHY TiAPOreH xjopuay 3a nosiTpsMm. FlK
: NpaBwWbHO 3ibpaTtu Len ra3dy npobipky?
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3aspaHHsa 4. 3 naparpada BU Oi3HANNCh, KOO € PO3UMHHICTL aMOHiaky y Bof,. - u
. OBYMCNiTb MACOBY YaCTKy L€ PEYOBMHUN Y PO3YUNHI, BUTOTOBIEHOMY PO3YMHEHHAM -
- B 1 nBoam 700 n amoHiaky (H. y.), 9KLLO0 rYCTUHY PO34MHY BBaXaTu piBHOWO 1 r/mn.

INOHATTHA ITPO COJII AMOHIIO. Bzaemonis amMoHiaKy 3 BOIOI0O — He
€IUHUI cIoci0d yTBOpeHHA HHoHA aMOHi0. ¥ I[bOMY IIePeKOHY€E TaKUIl JOCTil.
OfHy YMCTO BUMUTY KOJIOY OMOJICKYIOTh KOHIIEHTPOBAHUM PO3YMHOM aMO-
Hiary, iHIITy — KOHIIEHTPOBAHOIO XJIOPUIAHOIO Kucjaoroo (maja. 10, a; c. 34).
3’eIHYIOTh OTBOPU KO0JIO, AK IIOKa3aHo Ha MaaioHKy 10, 0, 1o Ha c¢. 34. Bina
OTBOPiB K0JI0 3’ ABJSAETHCS 1 MOMIUPIOETHCA «O1MUIT AUM» — TaKUI BUTJISAL Ma-
OTH IPiOHI KPpUCTAJIMKN aMOHIN XJIOPUAY — MPOAYKTY Peakilii croJydeHHsA
aMOHiaKy 3 riAporeH XJOPUIOM.

OpHOBAJIEHTHUH KaTiOH aMOHIiIO NHZ MOJKe YTBOPIOBATHU COJIi, IO AicTa
Ha3BYy coneli amonito. HazBa mux coJjeii CKJIagaeThCs 31 CJI0Ba «aMOHi» i Ha-
3BU KUCJIOTHOTO 3aJUINKY B HadUBHOMY Binmiuky, sBigku, NH,Cl — amowmiit
xaopun, NHy;NO; — amowniii mitpar, (NH,),SO, — amoHii cyabdar.

CoJi amMoHiI0 — KpHcTaIiuHi, 7oOpe POo3UnHHI y BoAi cmoayku. Maiixke Bci
COJIi aMOHII0 € CHIBHUMHY €JIEKTPOJIiTaMU, 110 Y BOZHUX PO3UYMHAX JNCOI1I0I0TH
3 YTBOPEHHSIM KaTiOHiB aMOHiIO If aHiOHIB BiAIOBiIHIX KMCJIOTHUX 3aJUIITKIB:

(NH,),S0, = 2NH + SOZ".

AKICHA PEAKIIIA 3 BUBHAYEHHSA B PO3UYNHAX HMOHIB AMO-
HIIO. TocTaTHBO 3a 3BUUAHUX YMOB 0 PO3UMHY COJIi aMOHi0 ToJaTU PO3YNH
JYTy, dK Bigpasy 3’ ABUTHC 3amax aMoHiaky. Oprau 4yTTs JI0AuHY (Hic) AyKe
YyTJIUBUN 10 HHOTO ¥ Biipady BUSBUTH YTBOPEHHSA aMOHIiaKy.

He BapTo mokJasaTuchk Ha HIOX, TOCTATHHO
HaJ CTaKaHOM, Y SKOMY BifJ0yBa€ThCs B3a€MO-
Iis CcOJIi aMOHiI0 3 JIYTOM, IIOTPHUMATH BOJOTUH
JakMycoBUi manipens (mag. 40).

W

- - TpurapaiiTe npasuna Gesne-
K1 WOoAO0 TOro, 4K npaBuibHO
HIOXaTW PEYOBUHN.

AkicHa peakuis Ha Cosli aMOHito

Posraanemo ximiuHi mpoiiecu, 11100 3po3yMiTu, 3BigK1 3’ IBUBCA aMOHIiaK.
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2NH, + SO, + 2K* + 20H = 2K+ + SO; + 2NH,OH <
2NH} + 20H™ = 2NH;T + 2H,0 2H,0
NH; + OH = NH;"T + H,0
.- sIkicHOIO peakIiielo Ha coai amonito (aMOHIM-KaTioH) € B3aeMOmisd ’

3 po3uMHOM Jyry. PeakIilis cympoBOMKYETbCS BUAIJIEHHAM aMOHiakKy,
AKUHN BUABJIAIOTH 32 ITIOCUHIHHAM 3BOJIOKEHOT0 JIAKMYCOBOTO TTamIipIis.

I I IR I R I R R I I I I I R R I I I I R R A

2NH,T
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XM — Ue IUMMA: CMOPIHKA NPUPOGOGOCNQHUKA
JlabopatopHuii gocnig 3

BusiBneHHs B pO34MHi KaTiOHIiB aMOHIIO

Bam 3Hapo6naTbcs: Npobipky, WTaTMB Ansg npobipok, cinb aMoHiio, BoAa,
NIaKMyCOBUI NanipeLb.

Xig BUKOHaHHS1 focigy

1. Hanurte B npoGipky 1 MN po34nHy aMOHii xnopuay.

2. [opante oo HbOro 1 M PO34MHY HATPIN rigpokcunay.

3. 1o oTBOpPY NPOBGIpKM MiJHECITb 3BONOXEHWI iIHOMKATOPHWI Nanipeup. LLlo
crnocTtepiraete?

4. ToSAACHITb pe3ynbTaT CNOCTEPEXEHHS, 3anuLiTb Yy po60oYnii 30T Mose-
KYNsipHEe Ta MOHHI PIBHAHHS NpoBeaeHOol peakLil. Yv nigTBepaunnch Balli 3HaHHS
Npo SAKICHY PeakL,ito Ha aMOHI-KaTiOHN?

i Cknagitb GopmMynm cronyk HemeTaniuyHuX eNeMeHTiB, yTBopeHux atToMmamu: a) Kap6o-
Hy 1 Figporeny; 6) Mony 1 Mgporeny. Cknagitb PIBHAHHSA X OAEPXaHHA 3 MPOCTUX pe-
YOBWH, PO3r/IsiHbTE OKUCHO-BIAHOBHI MPOLLECU.

a MopiBHsaTE BYA0BY MOJIEKYS | XiMiYHI BNACTUBOCTI rigporeH xJopuay i amoHiaky.

O6uncnitb 06’eM (H. y.), AKMiA 3aliMae aMOHiak Macoto 6,8 I, i KinbkicTb aTOMIB | Mone-
Kyn'y Uuin nopuii.

[Je 6inblue monekyn: y nopuii rigporeH xjopuay Macoto 73 r 4n B NopLyii aMOoHiaky Kifb-
KiCTIO pe4OBUHM 2 MONb?

Cknapjitb NnaH NPoOBEAEHHS YIBHOMO EKCMEPUMEHTY 3 PO3MNi3HABAHHSA PO3YNHIB aMOHil
HITpaTy i rigporexH xnopuay.
O6uncniTh BIAHOCHWIA BUXiA, aMOHiaky B peakLii aMOHii kapboHaTy 3 Kanili rigpokcu-
DOM, SKLL0 Maca coni fopiBHioBaTUME 6 1, a 06’eM aMoHiaky — 2,24 11 (H. y.).

Aknii 06’eM amMOHiaKy CUMHTE3yBann 3 a30Ty Ta BOAHIO, AKLLO YTBOPEHa CyMill ra3ono-
nibHMx pevoBuH Mae Ha 10 1 MeHLWwnin 06’eM, aHik novaTkoBa? Yci BUMipu 3po6ieHo 3a
01HaKOBUX YMOB.

O6uncniTb MacoBY 4acTKy rioporeH Xnopuay y XJI0PWAHIA KUCNOTi, ofepXaHii
po3umHeHHaM 500 n rigporeH xnopuay B 1 1B8oAn (H.y.). BUucnoBTe NpmnyLLEeHHs Wwoao
MMOBIPHOCTI iCHYBaHHS XJTIOPUOHOT KUCOTM 3 MACOBOIO HYaCTKOIO PO3YMHEHOI Pe4OBU-
H1 80 %.
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y 19\ OKCHAM HEMETAAIYHMX
> "7 eAeMeHTIB, IX YMICT B aTMOCPEDI

IHpopMaLiiiHa AOBiIAKA
j, Okcnam — BiHapHi crnonykn Oyab-aKkoro enemeHta 3 OKMreHoMm, CTyniHb OKUCHEHHS
AKOro —2.

; Po3pi3HA0TE HECONETBOPHI 1 CONETBOPHI okcnaun. [1o HeconeTBopHux Hanexartb CO,
NO, SiO, N,O Ta geski iHLui.

j. 3a XiMi4HVIMM BJIACTMBOCTSMY OKCUAM MOAINATL HA OCHOBHI, KUCOTHI, aMbOTEPHI.

HECOJIETBOPHiI
okcuaun

(enemeHT) (OKCUreH)

I COJIETBOPHiI oKkcnam |

I OCHOBHi I amdoTepHi I KUCNOTHI
BUKJIIOYHO OKCMAOM okcmam MmeTanivyHnx YCi COIETBOPHI OKCMAN
MeTaniyHuX ene- €JIEMEHTIB i3 MPOMIX- HeMeTasliyHuX ene-
MEHTIB i3 HU3bKMMU HVUM 3HAYEHHAM CTYNeHs MEHTIB, a TaKOX MeTa-
CTyneHamMu OKMCHEHHS Ta Aeski 3 no- NIYHKWX 3i CTYNEHEM
OKWUCHEHHS (+1, +2), CTilHUM NOro 3HAYEHHAM, OKNCHEHHS1 +5 i BULLIE,
Hanpuknaga; Hanpuknag: Cr,Oz, MnO,, Hanpuknan: SO,, SOg,
Nazo, MgO, L3203 ZnO, A|203, BeO CrO3, Mn207

OCHOBM amdoTepHi rigpokcuaun KUCJIOTU

I rigpaTy okcmais, LLO BiAMNOBIAAIOTL 3a3HA4YEHNUM OKCUaaM |

; HanakTusHiwi HemeTanivyHi enemeHTn 1 MNigporeH yTBOPIOKTh i3 KNCHEM TakOX Nepok-
cnogn (Na202, K202, BaOg, H202 Ta iHwWi).

XAPAKTEPUCTHKA XIMIYHUX BJIACTUBOCTEN OKCH/IB HE-
METAJITYHUX EJEMEHTIB.

LO Y
....................................................... h VLPMIOMJ/V\,Q, ZP)/V\.&LMM,
.

. o

3aBgaHHsa 1. [OBTOPITb XiMiYHI BNACTUBOCTI OKCUAIB, CKOPUCTaBLUUCL Tabnu-

&

ueto 7 Hac. 100.
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Tabus 7 .
XimiyHi BNacTuBoCTi okcuaie :
OcHOBHi okcuau | AmdoTepHi okcnan | KucnotHi okcnan
1. Bzaemogaia 3 BOAo10
YTBOPIOKOTL N1yrn (HE BCi) | — | YTBOPIOOTb KNCOTU
2. Baaemogais 3 kucnotamm
YTBOPIOIOTH Ciflb | BOOY | YTBOPIOKOTh Ciflb i BOAY | —
3. Baaemogpia 3 nyramu
= | YTBOPIOKOTH Cifib | BOAY | YTBOPIOKOTL CiJib | BOOY
4. B3aemogpis 3 OKCUAO0M iHLWOI rpynu
YTBOPIOIOTH Ciflb | YTBOPIOIOTb Cifnlb | YTBOPIOKOTH Ciflb

BaspnaHHa 2. BukopuctoByloun GOPMYIM OKCUAIB, WO HaBEAEHi Yy cxeMif
«lHpopmauirnHoi aoBiakm» Ha c. 99, NPOINIOCTPYNATE XiMiYHI BAACTUBOCTI KOXHOI :
. PO3rNAHYTOI rpynn OKCUAiB NPUKIagaMn PiBHAHb peakLiii.
: 3asaaHHs 3. TopiBHANKTE XiMiYHI BNaCTUBOCTI OKCUAIB MeTasivyHMX i HemeTaniy- .
: HUX eneMeHTiB. LLLo B HMX CNiAbHOIO i BiAMIHHOIMO? .

: 3aBgaHHs 4. 3po6iTb BUCHOBOK MPO XiMiYHY aKTUBHICTb COIETBOPHUX OKCUAIB -
* HEMeTaniYHNX eNemMeHTIB.

DISHYHI BJACTHUBOCTI OKCHUAIB HEMETAJIITYHUX EJIEMEH-
TIB. Cepen coeTBOPHUX OKCHAIB HeMETAJIUHUX eJeMeHTIiB 3a 3BUYANHUX
YMOB TPAILJIIAIOTHCA PEYOBUHU Pi3HOTO arperaTHoro CTany, KOJIbopy, 3amnaxy,
3 Pi3HOIO PO3UMHHICTIO Y BOJ1 ¥ T'YCTHHOIO 34 IIOBiTPAM.

TwMPaMDW UPYWAMIA e .

CkopucTtaiTecb 4OCTYNHUMW ANS Bac Jxepenamu iHdpopmau,i i 3anoBHiTb NyCTi
. KNiITMHKKM Tabnuui 8, BiaTBOPMBLUM i NONepeaHbL0 B POO6OHOMY 30LLMTI. :

Tabauus 8

lNyctuHa

Arperat- . Po34uHHICTb | 32 noBiTPpSAM
= Konip | 3anax .

HUW CTaH y BOA (ana raso-

nopi6Hux)

HasBa dopmyna

Kap6oH(IV)
okcupg,

Cynbdyp(IV)
oKkcua,

Cynbdyp(VI)
oKkcua,

HitporeH(1V)
oKCUA,
docpop(V)
oKCcuA,
Cuniuin(IV)
oKCUA,
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OAEPKAHHA OKCU/AIB HEMETAJIYHUX I METAJIYHUX EJIE-
MEHTIB. IIpo yTBopeuHs rizporeu okcuny (Boza), kapoou(IV) oxcuny (Byr-
Jerkucaui ras), cuainiii(IV) okcuny (KBapIiioBuii micok), okcuniB @epymy Ta "

IesaKUX iHIIuX, moabaJia Ipuposa.

Bimomo Tpu crmocobu ogep:KaHHSA OKCHUIIB.
1-i cnoci6 — OKMCHEHHSA BiATIOBIIHUX IMIPOCTUX PEUOBUH KUCHEM.

C+ 05— COy
Al + 05 — Al,04
Ca+ 0y —> CaO
2-1i cnoci6 — OKUCHEHHSA OiHAPHUX CHOJYK KUCHEM.
ZnS + 0Oy — ZnO + SO,
CH, + 05, — CO, + Hy0
3-1i cnoci6 — TepMiuHUIN PO3KJIAL NeAKUX PEUOBUH (HEPOSUUHHUX Y BOMI
KapOoOHAaTiB, HEPO3UMHHUX OCHOB, aM(OTEePHUX TiAPOKCUTIB).
MgCO; %5 MgO + CO, T
Cu(OH), %5 CuO + H,0
Zn(OH), 5 ZnO + H,0
TLOVLP&LM,&OW Lpynamis

.......................................................

3aBpaHHa 1. [10 HaBegeHNX CXEM peakLili CKNaaiTb MONEKYISAPHI PIBHAHHSA.
3aBpaHHAa 2. JKi 3 HMX HanexaTb 40 OKMCHO-BIOHOBHUX?

.
.
..................................................................................

AHTPOIIOTEHHI 1 IPUPOJTHI IPHYUHHU IIOABH B ATMOC®EPI
OKCHU/IIB HEMETAJITYHUX EJIEMEHTIB. Bam Bimomi 006’eMHiI uacTKH
rasiB y moBiTpi. Ilpuragaru ix gomomoske giarpama (madgi. 41).

Kuncenb — 20,95 %
AproH — 0,93 %

e " Byrnekucanviras — 0,03 %

A30T1 — 78,09 %

/IR YN [liarpama cknafy rositps

Humui, B ymoBax crpiMioi ypbOamisarii, ymict B armocdepi ByriIeKucaoro
rasdy i Boau 361IbIIYyETHCA Uepes aHTPOIOreHHI YNHHUKY (CIATI0BAHHS HaJlb-



o) L u L N _J
¥ wh y
Ll o

L K A
) \J N . e .:_. -
HOTO y ABUT'YHaX TPAHCIOPTHUX 3aco0iB, Ha TEILNIOBUX eJEeKTPOCTAHIIIfIX,
3aBOJaX TOIIO).

Okpim BoasiHOI mmapu i1 BYIJIEKHCJIOTO ra3dy, B aTMoc(epy HOTPAILIAITH
COTHI THCSY TOHH iHIINX PEYOBUH, 30KpeMa i okcuaiB. ToOTO 10 IPpUPOSHUX
IKepell HaAXOI:KeHHA B aTMocdepy OKCUAiB HeMeTaJiuHuX eJIeMEeHTiB Joaa-
10Thca auTponoreHHi. Ile cTBOproe 3arpo3y mpuUpoai yepe3 BUHUKHEHHS Tap-
HUKOBOTO e(heKTy I KMCJIOTHUX JOIIIiB.

MapHuKoBU epekt

Ilaprurosuii epekm — aBuire B armocdepi Semiti, 3yMOBJIeHE TUM, IIIO
MOJIEKYJIM HafABHUX Y Hi# ra3iB NMepenrKoAKaioTh COHAYHNM IIPOMEHAM, II10
BimObuaucsa Bix moBepxHi 3emii, moBepratuch y Kocmoc (mait. 42). [Tum camMmum
OigTPUMYy€eThCS piBHOBara Misk temsom CoHIIA, IKe JOcATae MOBEePXHi 3eMri,
i TemJoBMM BHIPOMiHIOBAHHSAM 3€MHOI IIOBepxHi. 3a OI[iHKOI BYEHUX,
0e3 mMapHUKOBOTO e(PeKTy TeMIieparypa 3emui 6ynaa 6 Ha 25—30 °C HUKUOIO,
aHi’K € HacupaB/Ii.

Hasagni B moBiTpi BogsAHA mapa, BYTJIEKUCJINI ra3, 030H, METAH BILJINBAIOTH
Ha 10 piBHOBary. BoHu (DyHKI[IOHYIOTh IK CKJIO B TEILIHIISIX, IO JA€ 3MOTY
COHAYHUM IIPOMEHSM IIOTPAILJIATH B Hel 1 3aTpUMYye iH(ppauepBOHI mpoMeHi,
3a0e3Ieuyiour COPUATINBY OJIA POCTYy POCJAHH TeMIepaTrTypy. 3a TaKy Iiio
BOHU [JIicTaJI HA3BY «TaPHUKOBI rasm».

. OCHOBHUMU MapHUKOBUMHU TasaMu B armocdepi 3Semii € BO,E[HHa.
: napa (H,0), Byraekucianii ras (CO,), 030 (O3), HiTporen(l) oxcux (N0),
metaH (CHy).

© 6 6 6 600 0 00 s s e 0 0 s s e 0 0 s s e e e e s e e e s s e 000 see 00 seee0sce0essee00see00ssee00sce 00000

Cecsene

ITomipuuit napEUKOBUY e(DEKT CTBOPIOE CIIPUATIINBI TeMIIepaTypPHi YMOBHA
OIS )KUTTS Ha HAIIH IJIaHeTi, He JoIIyCKae il IepeoXoJIofKeH . S0iIbIITYIoun
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BUKUIM ITapHUKOBUX TasiB B aTMmoc(hepy (poboTa TpaHCHOPTY, CIAJIOBAHHSA
majmBa y BeJHUKiN KiJIbKOCTi, BUPOOHUIITBO €JIeKTPOeHepTii ToIo), BUPYOy-
[0YM JIicH, JIIOU IMOPYIIYIOTh TEILJIOBUM 0ajaHC, 10 BCTAHOBUBCS BIPOJOBIK
BikiB. JlicoBi moKe ki 1 BUBEPyKeHHS BYJIKAHIB T€K IPU3BOAATD M0 30iIbIIEH-
HSA KiJIBKOCTi BYTJIEKHCJIOTO ra3dy B aTMocgdepi. 3i 30iabIIeHHAM KOHIEHTPA-
il TAapHUKOBUX ra3iB MOCUJIIOETHCA MIAPHUKOBUH e(DEKT i i IBUIYETHCA TEM-
mepaTypa Ha Hamrii naaxeri. IloTelriHHA 3arpoKye TaHEHHAM JILOJOBUKIB i
CHIriB y 30Hi BiuHOI MepP3JIOTH, 110 B IIOJAJIBIIIOMY MOJKE CIIPUUYNHUTH He0aKa-
He MigHATTA piBHA Boau y CBiTOBOMY OKeaHi.

MJAAXHW BUPIIMNIEHHA ITPOBJIEMHA ITAPHHUKOBOT'O E®EKTY. 10
mpo0JieMy MOJKHAa PO3B’A3aTH 3aBAAKY 3MEHIIIEHHIO BUKU/IiB TaPHUKOBUX TI'a-
3iB B aTMocdepy i 30iJIbITIeHHIO KiTbKOCTi MOTJIMHAYIB BYTJIEKUCJIOTO Tazy —
3eJIeHUX POCJIUH.

ﬂ FKi iCHYIOTb NPUPOAHI NPUYMHM NOSBM B aTMOCHEPi OKCUAIB HEMETANIYHUX EIEMEHTIB?

HasBiTb BiZLOMi aHTPOMNOreHHi NPUYMHN NOSIBU B aTMOCGEPi OKCUAIB HEMETANIYHUX efne-
MEHTIB.

8 Akunin cknag nosiTPa? AKUX PEYOBUH Y HbOMY HaBinbLue?
a Y Yomy nongrae cyTb NapHMKOBOIO ePekTy?

CnporHogyinTte: a) Hacniokm ana 3emni BioCyTHOCTI NapHMKOBOro edekTy; 6) cyTTeEBE
36inbLeHHs B aTMocdepi 3eMni NapHMKOBUX rasis.
a CknagiTb PIBHAHHA MOX/IMBUX XIMIYHUX PEaKLLNA.

H,0 + P,Og5 —
H,O +Zn0O —
H,O + SO3 —
CaO +Ba0O —
BaO + SO, —
HaBeniTb BNacHi npuknaam piBHAHb peakLin 4o0yBaHHS OKCUAIB PisHUMK crnocobamu.

OB4nCNiTb, Y BUCTA4UTb KNCHIO 06’eMom 140 11 (H. y.) ona AoOyBaHHS antoMiHii OKCK-
[y KiNbKiCTIO PEYOBUHN 2 MOJIb.

BusHauTe macy marHiin kapboHaty, sky HeoOXiaHO PO3KIacTu, o6 yTBOPEHOro BYrie-
KMCNOro ragy (H. y.) BUCTa4nno s B3aeMOoLi 3 KanbLil rigpokcmaom macoto 3,7 T.

TLloou,gtoeAw 3 ww%u}mm GorcepesAML

MigroTyiite n oNpUNIOOHITL HAa YPOLL NPOEKT Ha Temy «Cnocobu 3axncty 3emni Big,
HeraTtvBHOIO BIJIMBY NapHMKOBOTO ePeKTy».
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KnCAOTH, BAACTMBOCTI
¥ | AOOYBaHHs. KMCAOTHI AOLLI

IHpopMaLiiiHa AOBiIAKA

A Kncnotu — ue enekTponiti, aki y BOAHOMY PO34MHI ANCOLLIIOIOTL Ha KaTioHu MigporeHy
1 @HIOHW KUCJTIOTHOMO 3aJINLLKY:

HCl = H* + CI-
H,SO, = 2H* + SO;”
# 3aranbHa hopMyna peyoBmH LbOro Kiacy:

I x

-l KHCJOTHUN 3aJIUIIOK

A ICHyE Kinbka knacmuoikauin KNCNOT:

IR

( OKCUIF€HOBMICHI )

OHOOCHOBHI

3a

KinbKiCTIO
STORSS OkcureHy .

FipporeHy 0E30KCUreHOBI

3a

[BOXOCHOBHi

TPbOXOCHOBHI

# BogHesuii nokasHuk (pH) BUKOPUCTOBYIOTb A1 XapakTepUCTUKN CepeaosuLla pos-
YUHIB.

# Llkana 3Ha4eHb pH po3uuHiB: B iHTep- . . .
Bani Big 0 0O 7 — KUCIIOTHE cepeno- .. KpimMm HeopraHi4HuXx, iICHyt0Tb opra-

BUWE; 7 — HeiiTpanbHe, B 8 10 @ HiuHi (kapBoHOBI kucnotu). Mpu-
14 — nyxHe. rapgaviTte 3 10 knacy, Lo B 3HaETe

.I.. LLlo MeHLwnM € 3Ha4yeHHs pH, To BULLOIO MPO HUX, HABEAITL NpUKIaam.

Oyne KNCNOTHICTb.

XIMIYHI BJJACTUBOCTI KHUCJIOT. Kariornu T'izporeHy 3yMOBJIIOIOTH
3araJjibHi XiMiuHi BJIACTUBOCTI KMCJIOT, KMCJIOTHI BaJUIITKN — cIertudiuHi.

IIpo cuemu@iuHi BJIACTUBOCTI IeTKMX KUCJIOT BU Mi3HAJUCA B IIOMEePETHIX
KJacax. Tax cmenu@iuHOO BJIACTHUBICTIO CyJab(aTHOI KHMCJIOTU, a TOUHIiIIIe
cyabdaT-aHioHa, € yTBOPeHHS HepOo3unHHOI coJii 6apiit cyabpdary (6imoro oca-
ny) 3 kationamu Bapiro Ba?'. OckinbKu 3a3HaueHi aHiOHM BXOAATH J0 CKJIA-
Iy cyJb(daTiB, TO BCi pO3UMHHI Ccyb(aTy aHAJOTIUYHO KIUCJIOTi B3a€MOIIiIOTH
3 eJIEKTPOJIiTaMH, III0 MicTATH KaTionu Bapito Ba2'. Crnenudiuna B1acTuBicTs
XJIOPUAHOI KUCJIOTHU MOJIATAE€ B YTBOPEHHI 0iJIOTO CMPHUCTOTO HEPOIUMHHOTO
ocany apreurym(l) xmopuzny 3 kariomamu Aprentymy Ag'. Vci posumumi
XJIOPUIU B3a€EMOJIIOTE 3 PO3UYMHOM, IO MiCTUTEL KaTionu Aprearymy Agt.
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3aBaaHHs 1. AkTyani3ynTe 3HaHHSA NMPO BNACTUBOCTI KNCIOT, CKOPUCTABLUUCH |

. Matepianom cxemu (man. 43).
| Kucnorta

+ I[HOVUKATOPU JNIAKMYC HepsoHuii
@ '—> } Konip
\—> METUJITOPAHX pPO34MHY
+ Me (po3milLeHunin
Y BUTUCKYBaJIbHOMY
psai oo Hy)
@ > Clflb + H, T
BUHATKN: HNOj3, H,SO, (KOHLL.)
+MeO (0CHOBHWMIA,
amMmdOoTepPHUIN oKCman)
& > Clb + BOOA
n
+Me(OH),
@ > CI/lb + BOJA
+ CINb (cnabkiwoi a) HOBA ClJ1b + HOBA KUCJ10TA
41 NETKOT KUCNOTH) r (cepen npoaykTis peakuii
o Mae 6yt oca o)
L» 6) HOBA CUJTb + BOJA + A3 1

Cxema XiMi4YHUX BTaCTUBOCTEW KUCNOT

3aBgaHHs 2. TIpOINIOCTPYNTE CXEMY NPUKIAAAMU PIBHAHb PeaKLii.

Ocob6imBa BaacTuBicTh opTodochaTHOI KUCIOTHA i opTodocdaTiB moasarae
B YTBOPEHHI Iif Wac peakIiliii HoHHOTO O0OMiHYy sKO0BTOrO ocany apreHtTym(I)
oprodochary AgsPO,, 1110 He POZUMHAETHCA YV BOJi, ajle POSUNHHUN Y KOHIIEH-
TPOBaHi#l HiTpPaTHINI KMCJIOTI:

3AgNO; + K3PO, = Ag;PO,) + 3KNO3;
3Ag* + 3NO3 + 3K* + PO}~ = Ag;PO,| + 3K* + 3NO3;
3Ag* + PO} = AgsPOY.

CunikaTHa KMCJI0Ta HEPO3UMHHA Y BO/i. POBUMHHUMY € CUIiKATH JIYKHUX
eJleMeHTiB Ta amMoHit0. ¥ HuX cuaikar-anionn SiO% MoKHA BHABUTH 3a HOIO-
MOTOIO CHJIBHOI KHCJIOTH (HiTpaTHOI, XJIOPUAHOI, Cyab(aTHOI):

2HNO; + K,Si0O5 = H,Si054 + 2KNOs;
2H* + 2NO3 + 2K* + Si0%~ = H,Si054 + 2K+ + 2NO3;
2H* + Si0% = H,Si05.

VYzarajsbHUMO BiloMOCTi Ipo XiMiuHi BJIacTUBOCTI BUBUEHWX HEOPraHid-
HUX KHCJOT, 1100 0yJI0 3pYyYHO KOPUCTYBaTUCh iHGOpMaIlieio mif yac mpoBe-
JIeHHA AKiCHUX peaKI[iil I BUBHAUEeHHA HOHIB y podumnHax (Taba. 9 ma c. 106).
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Tabauus 9
KaTtioH AHioOH Mpoaykr
Ba?* ,
Ba(OH),, Ba(NOs)s, SOz 6.Ba§o4¢
BaCl, cynbdarHa kmcnoTa, cynbdatu innn ocap,
Ag* cr- AgCH
CUPHUCTUIA Binunii
AgNO;, xnopuaHa KucnoTta, xnopuamn
ocag,
Ag* PO;~ AgsPOLd
AgNO; optodocdaTHa kucnoTa, optodpocdaTtun >KOBTUI O0cag,
H SIO3- 6e2262IO;:MM
HNOg, HCI, H,SO, cunikaTn pBt
JparnncTuii ocag,

IOHATTS ITPO KMCJIOTHI JTOIII TA IIPUYNHHU IX BUHUKHEHHS.
Yu moBOAMJIOCS BaM CIIOCTepiraTu, AK IIiCJIA OOBTOOYiKYBAHOTO JIITHBOTO
JIOIITY POCJWHU, 3aMiCTh TOT0, 11100 POCTHU ¥ IIJIOJJOHOCUTH, JKOBKHYTh, B’ AHYTH
i HaBiTh TMHYTH (JOCUTH YACTO Iie TPAIJIAETHCA 3 oTipKaMu)? 3 BeJIUKOIO AMO-
BipHIiCTIO MOJKHAa CTBEPAKYBaTHU, IO AOII OYB HEe 3BUYAWHUNA, a KUCJLOMHUIL,
caMe BiH i 3aBIaB MIKOAW pocauHaM. KMCIOTHI HOIi IOIMIKOAKYIOTh JIUCTKU,
PYHHYIOTH IXHi 3aXMCHI BOCKOBI IIOKPUBY, Yepe3 110 Ti CTAIOTh JETrKOIPOHUK-
HUMHU JJIA KOMaX, MKiAIuBuX rpubiB i Mikpoopranismis. Sminoemuves 00Mmin
PEeUOBUH Y KAIMUHAX POCAUH, U,0 CNOBILAbHIOE IX picm i pO36UMOK, 3SHUNMY-
tombucs 6podcai. I1i 1iero KMCIOTHUX OMAAiB iICTOTHO MPUCKOPIOETHCA KOPO3id
MeTaJIiB, MMOPYIIYETHCA IIJMiCHICTh JaK0o(papOoBUX MOKPUTTIB i CKJa, PYyUHY-
IOThCs Oy AiBJIi 1 maM’ ATHUKY apXiTeKTypu. OKpiM PpoCanH, KMCIOTHI JOIITi 3a-
BIAIOTH IITKOIY TBAPWHAM, BOAOMMAaM i BOLOPOCTAM, 30i/IbIITYIOTH KMCJIOTHICTh
I'PYHTIiB, IOTiPIIyIOYM iX POAIOUICTh. YHACIIIOK KOHTAKTYBaHHA 3 KMCJIOTHU-
MU JOIIaMHU Y JIOAel MiIBUIIYEThCA PUBUK 3aXBOPIOBAHHA HA aCTMY, ajlepriio,
OHKOJIOTiUHi 3aXBOPIOBAaHHA.

Kucnormi momi — me Bei Buam omapmis (momm, cHIr, rpaj, TyMaH),
KHCJIOTHICTh AKMX HUKYA 3a 5,5. XiMiuHUI aHa i3 KUCJIOTHUX TOIIiB
MOKa3ye HaABHICTb Y HUX CYyJb(iTHOI, cysb(haTHOI, HITPUTHOI, HiTpaT-
HOI KucJoT. IloABa IMUX PEeUOBUH B ONaJax — HACJIOK 3a0pyIHEHHSA
1 armochepu okcugamu Cynabdypy Ta Hitporeny.

I I R I T I I T T R I R A I I I A P A I

csececne
L A

Oxkcunu Cynsdypy i1 HiTporeny norpanisiors B arMocdepy mif yac mepe-
poOKu HadTU, CIANIOBAHHSA BUKOIHOTO majauBa (TeImjaoBi emxeKTpocTaHIrii) i
BYTJIEBOJTHEBOTO MAJBHOTO ¥ IBUT'YHAX BHYTPIIIIHBOTO 3TOPaHHSA (aBTOMOOiIb-
HUU TPAHCIOPT, JiTaKM), & TAKOK Pa30M 3 BUKUJIHUMU ra3aM’ MeTaJIyprii-
HUX 1 XiMivHUX mTignpueMcTB. ¥Yce Ie — AKepesia KUCJIOTHUX AOIIiB aHTPOIO-
TeHHOTO ITOXO/YKeHHS.

ITpupomguumu myxepenavu HagxomxeHHA cyabdyp(IV) okcuny B aTmoche-
PY € BuBep:KeHHA ByJKaHiB. [IpupomHi HagxomKeHHA B aTMoc(hepy OKCHUIIB
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Hirporeny Bif0yBatOThCA ITi T aC €JIEKTPUIHUX PO3PS- .

IiB (6IMCKABOK) 3a CXEMOIO: S Cknagitb PiBHSHHS 3a
a3ot moBiTpsa — uHiTporeH(II) okcng — @ [aHOI0 CXEeMOI0.
HiTporen(IV) okcus,.

IPYHTH M KMCJIOTHI JIOIIII. I pyHTH TexX MOTepPIAIOTh Biff KUCIOTHUX
IOIIiB: BHUKYETHCA POAIOUICTD I'PYHTY, 3MiHIOETHCA CKJIA I'PYHTOBUX MiKPO-
OpraHi3miB, IOTiPITYETHCA JOCTYITHICTh TOKUBHUX PEYOBUH IJIA POCJIVH.

Kucnomuicms rpyumie — BJIACTUBICTb, 3yMOBJI€HA HASABHICTIO B I'DYH-
TOBOMY posumHi Kariomis Tigporemy H'. KuciaoTHi rpyaTu — Ie r'pyHTH,
pH akwux menime Bix 7, HeHTpabHi — O6JM3BKO 7, a Ay»KHI — 1oHAL 7.

Sk BaM BioMoO, JJisi BUBHAUYEHHS TOYHOTO IMMOKAa3HMWKA KUCJIOTHOCTI BUKO-
puctoByoTh pPH-MeTpu, a TakoK cIierniaabHiI eJeKTPoHHI npuaaau. [locTym-
HUM JIJIsI Bac € cIoci6 BU3HAUEHHA KMCJOTHOCTI 3a JOIIOMOTOI0 YHiBepCaJb-
HOTrO iHmgmKaTopHOro mamipigsa. IlopiBHIOIOUM HOTO KOJIp y JOCIiAKyBaAaHOMY
cepenmoBuIli 3i mkasuow (maa. 44 uHa c. 108), 3’sCOBYIOTh, KUCJIOTHUM, JIYK-
HUM UM HeHTPAJIHLHUM BOHO €.

Ximie — ue scumma: emopinxa WpUPOQOQGOCAQHUKA

Yaoma KoxeH 3 BaC MOXe BUrOTOBUTU iHOMKATOPHWIA Nanip i3 COKy YEPBOHO-
rOJI0BOI KanyCTW 41 COKY CMOPOAVHW. 3BEPHITbCA 0 IHTepHETY 3a iHpopMaLiieto,
SIK BATOTOBMTM Takuii nanip, i BUNpoOynTe MOro Ha po34ymMHax TIMMOHHOI KUCOTH,
ouTy, MMna, NpPasbHOro NOPOLLKY, a TaKOX AOLLOBI Y/ CHIrOBiM BoAi. Po3Tallyin-
Te BUNpoOyBaHi BaMn PO34MHU 3a 30iNbLLUEHHAM BOAHEBOro nokasHmka. 3pobiTb
BUCHOBOK, K 3MIHIOETbCS KMUCJIOTHICTb I'PYHTY HABKOJSIO MICLS MUTTS MaLUUHW
MUNHUMM 3acobamMn B JOMALLIHIX YMOBaXx.

|
T

AK BUHUKAIOTH KNCJIOTHI OITA/IN? KucaoTHUIL TOI] YTBOPIOETHCA
B aTMocdepi B peayJIbTaTi peakIlii Mi’K BOASHOIO ITapoio i TAaKUMU 3a0 Py IHIO-
BaJbHUMHU peuoBuHAMU, AK cyAbDyp(IV) okcun SO,, cyabdyp(VI) okcug SO;,
"iTporeH(IV) okcum NO,. Ile KucgOTHI OKCUIM, TOMY IPOAYKTAMU PeaKIliii 3
BOJIOIO € cyJab(aTHAa, cyabdiTHA, HiTPAaTHA, HITPUTHA KUCJIOTH.

Ximi3M pO3TIAHYTUX ITPOIECiB MEPeatoTh TaKi PIBHAHHA PEaKI[iii:
1) H,0 + SO, = HySOj3 (cysnbhiTHA KHUcg0TA),
2H,S03 + Oy = 2H,S0, (cynbhaTHa KrcoTa);

2) y pesyabraTi (poroximiunoro oxucuenHa cyabdyp(IV) okcun sasmae
repeTBopeHHA 3a cxeMoio SOy — SO3:
250, + 0y = 2S0g;

3) H,0 + SO3 = HySO, (cynbhaTHA KUCI0TA);

4) necoserBopHuil HiTporeH(Il) okcum y moBiTpi JIETKO OKUCHIOETHCA 10
miTporeu(IV) okcuny, AKuii € KUCIOTHIM OKCHIOM ABOX KHCJIOT:
H20 + 2N02 = HNOZ + HNO3.
HITPUTHA HITPaTHa
KMcnoTa  KucoTa
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13
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po34mH NaOH
12 g
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=
11 g
3
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I
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5_ 7 Bona HenTtpanbHe
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B
6
5
0]
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=
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<«—— [a3oBaHa Boga (COy) @
5]
5 o
3 ¢
'_
o
<« JINMOHHWI CiK §
2 v
1 <«— 0,5 %-11 po34mH HCI
0 <«—— 0,4 %-i1 po3uuH HCI

3abapBneHHs iHaMKaTopiB y pianMHax 3 pisHMM 3Ha4YeHHaM pH
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YTBOpeHi KHCJIOTHM B aepol30JIbHOMY BUTJIAMLL IlepebyBaioTh y xXMapax,
a pasoM 3 omaZaMU IMOTPAILIAIOTEH Ha 3eMJto (Maj. 45). Aeposoi cynabdiTHOL
i cynabdaTHOI KMCJIOT CKJIaLaloTh 0Ju3bKO 2/3 KUCJIOTHUX omaxmiB, 1/3 —
e aepo30JIi HiTPUTHOI ¥ HiTPAaTHOI KMCJIOT.

m e
—_—_—
B XMapHVX KparuIvHax

\|

C 2

Ny

BumnaposyBanHs
BOJIU

EnexTpocTaHIiis

Piuka @

CxemMa yTBOPEHHS KUCNOTHUX OOLLB

JloiroBa Bozia, 110 YTBOPIOETHCA B Pe3yJIbTaTi KOHJAeHcallil BOAAHOI I1apu,
TMMOBUHHA MAaTH HEUTpaJdbHY peakIliio cepemoBuiiia, Tooro pH = 7. IIpore mo
CKJIa[y TTOBITPA BXOAUTH ByTJIeKucauit ras (06’ emuuit Bmict 61u3bko 0,03 %)
i morroBa Boja, TKa POSUUHSAE HOTO 3 YTBOPEHHAM KapOOHATHOI KMCJIOTH, JeIb
migxkucaoerbesa. Tomy pH mo110Bo1 Boau AeIo HUMKUe [[OT0 MOKa3HUKA.

Cmopi.um epyquma

OcTaHHIM YacoM [0 PO3rAsSHYTUX YMHHUKIB KUCOTHUX OOLLIB OOOAETLCS e N
xfopugHa kucnota. BoHa yTBOPIOETLCS 3 X/0py, WO noTpanfise B atmocdepy 3
BUKUOHUMW ra3amu nignpuemcTts abo BHaCiOOK aBapii: B3aemMoaie 3 MeTaHOM (BiH
HaAOXOOWTb Y MOBITPS Ha4, PUCOBUMU MOASMU, a TAKOX Y Pe3ynbTaTi TaHEeHHS rigpaTty
MeTaHy Y Bi4Hi1 MEP3N0Ti 4epe3 NoTeNNiHHA KiMarty).

[0 Pisnko-XiMiYHNX MeToiB OYULLEHHS ra30BUX BUKUAIB Hanexatb abcopbLis
azgcopbuis. Abcopbuis — Le npoLec NornnHaHHA rasie abo napis pigavHO 3 yTBO-
PEHHAM PO34MHYy. AnapaTn Ajis Takoro O4MLLEHHS HasmBalTb abcopbepamu. Y HUX
oynLLyBaHUi ra3 i abcopbyBanbHa piguHa pyxaloTbCsA HA3YyCTPi4 OoAHE ofHOMYy. AD-
copOUjl0 3aCTOCOBYIOTb AJ19 OYULLIEHHS MOBITPS | BUKUMOHUX rasiB, WO MiCTATb TOKCUYHI
3a6pYyLHEHHSA — KMUCNOTHI TYMaHWU, LjaHifHYy Y1 €TaHOBY KUCNOTU, CiIPYNCTUIA ra3, OKCU-
On HiTporeHy, pi3Hi pO3YMHHMKM TOWO. AK NOrMHayY BUKOPUCTOBYIOTb CYCMEHSIl, WO
MicTaTb okcuan Marhito i Kanbuiio abo BanHsK. EpEeKTUBHICTb OUYMLLLEHHS CTAHOBUTb
90-95 %. LWnamn nicas O4YnLLEHHS MOXYTb BUKOPWUCTOBYBATUCS OJ1 MOOANbLUOIO
nepepobneHHs. HeponikomM uyx anapartiB € yCkagHEeHHs MPoLecy BUAANEHHS LUNaMiB
Y pasi yTBOPEHHS BaXKKOPO3YNHHMX PEHOBUH.

AgcopOuiiHnii MeToq Oo4YMLEeHHS rasie — ue copOuis rasononibHNx pevoBuH
Ha noBepxHi abo B 06’eMi Mikponop TBepaoro Tina. Teepay pevyoBuHy, Ha NoBepXHi abo
B 06’€Mi Nop sIKOi BiAOYyBAETLCS KOHLEHTPYBAHHS OYULLYBAHNX PEYOBUH, HA3MBalOTb
apcopbeHToM. lMornuHeHi 3abpyaHioBanbHI PeYOBUHM, WO nepebyBaloTb y ral3osin
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abo piakin ¢asi, Ha3nBaTb aACcoPOTUBOM, a NMicnsa Nnepexony B afcopboBaHUN CTaH —
agcopbaTtom. HanuyacTtiwe $k aacopbeHT BUKOPUCTOBYIOTb akTWUBOBAHE BYrig,
cunikaresnb Ta rnHU, WO MatTb NOPUCTY NOBEPXHIO. OQMH rpam akTMBOBAHOIO BYTI/IS
Mag€ MOBEPXHIO GNN3bKO 5 KM2. BUly4eHi 3 04MLLYBaHNX rasiB pe4oBuHN (aacop6TmBm),
AKi B noganblLIOMy BUAANSOTb LWASXOM AecopOuii, MOXyTb OyT1 BUKOPUCTaHI oS TUX
abo iHWwKX uinen. Le npouec Ha3nBalOTb pereHepauieto aacopObeHTy i 3OiNCHIoTb
30e06iNnbLWLOoro HarpiBaHHAM MNEPErpiTol0 Napolo.

MJAAXHW BAPIIIIEHHA IMTPOBJIEMU KUCJOTHUX JOIIIB. ITTo6 3a-
MOGITTH KUCJIOTHUM [JOIaM, HeOOXiHO CKOPOUYBATH BUKUAM KUCJIOTOYTBO-
PIOBAJIbHUX PEYOBUH B aTMoc(epy: YCTaHOBJIIOBATY IHUJIOBJIOBJIIOBAYL i (hisIb-
TPU AJS OUMINEHHSA TasomoAiOHMX BUKUIIB, BUKJIUKAHUX AHTPOIOTEeHHUMU
YMHHUKAMU; KOPUCTYBAaTHUCh BUCOKOAKICHUM NaJILHUM JJis aBTOMOOiIiB, 3a-
CTOCOBYBATH aJIbTePHATHUBHI AiKepeja eHeprii, ympoBamxyBaTu O0e3Bigxo-
Hi TexHOJIOTii, 3acTocOByBaTH (PisMKO-XiMiuHI 1 XiMiuyHI MeTOAM OUMITIEHHA
BUKHUIB B aTMoc(}epy, i B MEePCIeKTUBL — CTBOPEHHS €KOJIOTiUHO 0e3MeuHnX
BUPOOHUIITB.

SKI0 KOHIIeHTPAIid OKCUAiB-3a0PyIHIOBAUiB ¥ MOBiTPi 30iabIITyETHCHA, TO
KMCJIOTHI JOIIIi CTBOPIOIOTH PeaIbHy 3arpo3y JIOAWHI, POCIMHHOMY I TBAPUH-
HOMY CBiTYy.

Ho1toBa Boza, 1110 YTBOPIOETHCS B Pe3yJIbTaTi KOHAEHCAI[il BOASHOI mapu,
MmaJjia 0 HeliTpajabHe cepemoBuriie. IIpore i B 1yske YMCTOMY IIOBIiTPi 3aBKIU €
BYTJIEKUCJINI ras, i BOAHEBUN IIOKA3HUK AOIIOBOI BOAU, ¥ AKill BiH PO3UMHS-
e€ThcdA, OOpiBHIOE 5,6—5,7.

OuunieHHs IPOMUCJIOBUX BUKUIIB He TiIbKU 3axXHUIlae arMmocdepy Bif 3a-
OpyAHEeHb, a I Jae JOLaTKOBY CUPOBUHY IIiAmpueMcTBaM. Hampukiaam, yJiIoB-
JIOBaHHSA CipKM 3 rasoBUX BiIXOmiB MeTanypriiHux KomOiHATiB 3abesmeuye
caHiTapHe OUUIIEeHHS Ta 3IEIIeBJII0OE OTPUMAHHS JOJAaTKOBOI KiJIbKOCTi CyJIib-
(daTHOI KUCJIOTH.

VY mepcHeKTUBI — CTBOPEHHS €KOJIOTiUuHO 0e3MeUYHNX BUPOOHUIITB, Y I[iJ10-
MY BCi HOB1 TeXHOJIOTil IOBMHHI BIPOBA)KYBaTUCA TiJIbKU ITiCJIA OI[IHKU IX
BILJIMBY HA HABKOJIMIITHE CEPENOBUIIIE.

ITocTymoBuil mepexin Ha €KOJIOTIUHI eJIeKTPOMOOiIi, OiIBIIT IMIMPOKE BUKO-
pHUCTaHHSA eJIeKTPOTPAHCIIOPTY (TpoJieiidyciB, TpaMBaiB, METPOIIOIITEHY), TAKOMK
Oyze KPOKOM Ha IIJIAXY A0 MOJ0JIaHHA TP00JieMy BUHUKHEHHA KUCJIOTHUX JOIITiB.

ITpo6aema ybOesmeueHHsa 3eMJIi BiJf KMCJIOTHUX OIIiB € iHTepHAIliOHAJb-
HOI0. A/l)Ke MOBIiTPAHI Teuil PO3HOCATH KUCJIOTHI XMapu M TyMaHU Ha TUCAYL
KisomeTpiB Bix miciis ix BuHUKHeHHs. ToMy BCi Jifoau MOBUHHI 0AaTH IIPO YK-
CTOTY HOBiTpA.

Znaemo, posymiemo

a HaBepgiTb npuknaan knacndikawin KUCI0T 3 HEOPraHi4yHOI M OpraHivyHol XiMil.
&2 MoscHITL CyTb KNCAOTHIX AOLLB.

&’ Ha3BiTb aHTPOMNOreHHi N NPUPOAHI NPUYMHK MOSIBM B aTMOCHEPi OKCUAIB HeMeTaniyHNX
eJIEMEHTIB.

a Yum Hebe3neyHi KUCAOTHI OoLLi?
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I3 nepeniky HaBegeHnx popmyn BUOEPITh | knacudikyinte popmynu kucnot: NHs, HCI,
H>S0O4, Na,S0O3, Cu(OH),, H3POy4, HoS, HNO3, NO,.

B € pevoBuMHU: NIiTiIK OKCUA, HiTpaTHa kncnota, kynpym(ll) rigpokema, depym(ll) okena,
KanbUin rigpokcua, cynbdatHa kucnoTa, 6apit xnopua, UMHK cynbdat, kapOoH(IV)
okcua,. AKi 3 UMX PeHOBUH B3AEMOLIATUMYTb i3 XTOPUAHOIO Kncnototo? Cknaaite piB-
HSAHHS MOXJTNBUX PEAKLLiINA.

8 MigrotyinTe po3noBigb NPO CNOCOOM BUPILLEHHS MPOBAEMU KUCTOTHUX OOLLIB.

TLPawoeMD 3 Mﬂ,%UVAJ-UA.MM, Gorcepesimis

CTtBOpITbL NEN6yK Ha TeMy «[lxxepena yTBOPEHHS KUCIOTHUX AOLLIB»

OCOOAMBOCTI B3aEMOAIT HITOATHOI
§21.0 | KOHLEHTPOBAHOI CYALGATHOI
KMCAOT 3 METAAGMM

Bukonyoun mociigy B MIKiJIbHOMY KabiHeTi Ximii, BU KOPUCTY€ETECH PO3-
6aBiaenumu posunHamu KucoT (w < 30 % ). ¥V Bac 0yjia MOKINBICTD IIepeKOHA-
THCS, 0 Po30aBJIeH] PO3UMHU HiTpPaTHOI ¥ cyIb(aTHOI KMUCJIOT B3aEMOIIiIOThH
3 OCHOBHUMH i1 aM(pOTEPHUMU OKCHUIAaMH, OCHOBAMHU, aM(POTEePHUMHU I'i [POKCH-
IaMu Ta COJAMM TaK caMo, K U iHmri kuciiotu. IIpote B3aemonia HiTpaTHOL
KUCJIOTH PiBHMX KOHIEHTPAI[i# i KOHIIEHTPOBAHOI CyIb(paTHOI KUCIOTHU 3 Me-
TajJaMH4 BiIpidHAETHCA Bijl 3araJIbHUX BJIACTUBOCTEHN KucaoT. Ilo-mepiie, BOHU
B3AEMOJIIOTH AK 3 MeTaJlaMU, PO3TAIIIOBAHUMHU B PAJiI aKTUBHOCTI 10 BOAHIO,
TaK i 3 feAKMMHU, PO3TAIIIOBAHNMU ITicjid HbOTO. Ilo-gpyre, cepen MpoaAyKTiB
peakiii Hemae BoaHio. IIpo Bce Ile BU JisHaeTech y IIbOMY maparpadi, aje
CIIepIIy O3HaMoMTecsa 3 (PiBSUYHMMU BJIACTUBOCTAMU HITPaTHOI I CyJIb(paTHOL
KHCJIOT.

®I3HYHI BJIACTHBOCTI HITPATHOI 1 CYJB®ATHOI KHCJOT.
Crifikoro y 30epiranHi € KoHIleHTpoBaHa HiTpaTHa Kucyiora HNOs; 3 macoBoio
YacTKOI0 posumHeHoi peuoBunu 60—68 % . Himpamua kucaioma — 6e30apBHA
piguma 3 piskuM xapaxkTepHUM 3amaxoMm. [lepeOyBatoun i COHAYHUMU ITPOME-
HAMU, Ha0yBae Oyporo KOJIbOpy BHACJIIIOK PO3KJIany 3 BuaiieHHAM HiTporeu(IV)
oKcuay. ¥ pasi HoTpaIISHHSA Ha IIIKipy BOHA 3YMOBJIIOE OIIiKM, YTBOPEHHS KOB-
TUX IJIAM (IpurajaiiTe KoJIb0PoBi peakitii Ha 6iaku). I1ig uac mpoBeeHHA peak-
il 3 HiTPATHOIO KUCJIOTOIO IMMOTPiOHO Oy TH qysKe 00epeKHIMMU.

BesBogna cyavgpamua kucaoma HySO, — Baskka osiicra piquna, 6e36aps-
Ha, 0e3 3amaxy. Ila gyKe rirpockomiuHa peyoBuHA po3’igae namip i TkKaHMHMA,
COPUYMHIOE OIMiKYU IIKipu. ITparoBaTu i3 cyab(paTHOO KHUCIOTOI O0YAb-sIKOI
KOHIIeHTpaIlii moTpidHOo 00epe:xHO. Bu BiKe 3HAeTe, 1110 BHACJIIJOK PO3SUNHEHHA
cyJib(aTHOI KMCJIOTH ¥ BOJi PO3UMH HArpiBaeThCA HACTILIBKU, IO MOKe 3aKU-
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-~ TMpuragaitte ®ianko-xiMiuHy cyTb ~ 9aC BUTOTOBJEHHS POBUUHY IJIA OinpI
© POBYMHEHHSI PEYOBMH y BOAJ Ta Mo- PiBHOMipHOTO 3MillTyBaHHA KHUCJIOTH 3
SCHITb MPUYUHY PO3IrpiBaHHa Po3yin-  BOAOIO ii HEBEJIUMKUMU IIOPIIiAMU JIJIIOTH
Hy Cynb®aTHOI KNCNOTM NiA, 4aC 10r0 v Boxy, a He HABIIAKY i BeCh Yac IepeMi-
NMPUroTyBaHHA 3 KUCIOTW | BOAN. MIYIOTh. S3HAHAITh MOSICHEeHHS IIbOMY, II0-

PiBHABIIIU I'YyCTUHY BOAU ¥ KUCJIOTU.

XIMIYHI BJIACTUBOCTI HITPATHOI KMCJIOTH. HiTpaTHa KHcIoTa
— CUJIBHUH eJIEKTPOJIIT, Y BOJ1 MOBHICTIO AMCOIil0OE HA WOHU, TOMY pPeakrIril
3 ii yuacTio B po3umHax Bif0yBaoThcA MBUAKO. OKpiM IIHOT0, BOHA CUIBHUH
OKHCHUK. ¥ peakIlifgx 3 MeTajJaMH il OKMCHIOBAJIbHA Iisd MOB’A3aHa 3i 3MiHOI0
cTyneHa oKkmcHeHHsa HiTporeHy, BoJeHb He BUMIJIAECTHCSI, a OKUCHIOETHCS 3
YTBOPEHHAM BOJU.

Y xwucaori HiTporeH mae mMaKcuUMaJIbHUI CTYHiHb OKWCHEHHS, IO [1O-
piBHIOE +5. ¥V peakIisx HiTpaTHOI KHCJIOTU 3 MerajamMu aTomu HiTporeny
MIPUETHYIOTh eJIEKTPOHM, TOOTO BUKOHYIOTHh (hYHKIIiI0 OKMCHUKA, a caMi Bif-
HOBJIIOIOThCA. BesimumHa cTyneHsa oKucHeHHA HiTporeHny y mpoayKTi peakIrii
3aJI€KUTD BiJ KOHIIEHTpPAIlil KUCJIO0TU, aKTUBHOCTI MeTaJy, Temuepatrypu. IIlo
MeHIIa KOHI[eHTPAIlisd KMCJIOTH i 10 aKTUBHIIIINI MeTaJ, To 6inbiite HiTporen
BiTHOBJIIOETHCS.

Ilig yac B3aeMomil HiTPaTHOI KUCJIOTH 3 MeTaJlaMHU cepej IIPOAYKTIiB peak-
11ii Oy/ae oaMH i3 3a3HaUEeHUX ra30M0i0HNX HiTPOT€HOBMiCHUX IIPOAYKTIB Bif-
HOBJEeHHA HiTporeny.

+4 +2 +1 0o -3 -3
NO, NO N,0 N, NH; NH,NO;

Kpim HiTpOTeHOBMiCHOTO TPOAYKTY BiTHOBJIEHHSA HiTPATHOI KMCJIOTHU YTBO-
proeThesd cisb (HiTpaT) i Boza.

PearenTn i mpogykTu B3aeMoail HiTpaTHOI KMCJIOTHU 3 MeTajJaMu Bimobpa-
*KeHO Ha cxeMi.

Merax + HiTpaTHa —> HiTpPAT + MPOAYKT BiHOBJIEHHA + BOJa
KHCJIOTA KHCJIOTH

KoHnenTpoBaHa HiTpaTHa KUCJIOTA IIiJ] Yac HAarpiBaHHsA B3a€MOII€ 3 0iIb-
IIIiCTIO MeTaJIiB, KPiM HANOiIbII XiMiuHO iHepTHUX MeTaJiB (IX II1e Ha3UBAIOTh
MeTaJlaMU IILJIaTHHOBOI IPynun) — 30JI0Ta, IJIATUHYU, POLil0 Ta JedKUX iHIITNX.
Ha xosoni vacTuHa MeTasiB, 30KpeMa 3aJ1i30, XpoM, aJlIOMiHili, He B3a€MO/Ii-
IOTh 3 KOHIIEHTPOBAHOIO HITPATHOI KHCJIOTOIO, TOMY IIIO HA IXHill MOBEepXHi
YTBOPIOETHCA 3aXMCHA MJIiBKA 3 OKCUIiB.

MasoaxkTuBHiI MeTaau — Miab, cpidJIo, PTYTh, MaJagiil Ta iHIII — B3aeMoO-
IifoTh 3 0€3BOJHOIO i KOHIIEHTPOBAHOIO HIiTPATHOIO KMCJIOTOIO 3 YTBOPEHHSIM
miTporeH(IV) okcuny NO,, HaTpUKIam:

0  +1+5-2 +2+45-2 +4-2  +1-2
Cu + 4HNOg (ron1.) = Cu(NO3), + 2NO,T + 2H,0.

112)



EnexkTpounnii 6asaHc 1iei peakiii Takuii:

0 +2
Cu—-2e =Cu |2| |1 BiZHOBHHUK, IpOIlEC OKUCHEHHS
+5 +4 2

N+1le=N |1 2 OKUCHUK, IPOIleC BiTHOBJIEHHS.

ITi cami meranu 3 po36aBJIeHOIO HITPATHOIO KMCJIOTOIO (PEaKIlifo MPUCKO-
proe HarpiBauHusa) yrBopiooTh HiTporeH(II) okcug NO:
0 +1+5-2 +2 +5-2 +2 -2 +1-2
3Cu + 8HNOj; (pos6.) = 3Cu(NO3), + 2NOT + 4H,0.

Hanuiiemo esieKTpoHHUIT OajiaHc Iiel peakilii @ IOpiBHAEMO IoOT0
3 TIOTIepeIHIM:

0 +2
Cu—2e =Cu |2| |3 BigHOBHUK, IpOIEC OKUCHEHHS
+5 +2 6

N+3e=N 13 2 OKHCHUK, ITPOIleC BiJHOBJIEHH.

Sk 6aunmo, B 000x Bunankax HiTporeH, a oTike i HiTpaTHa KucjaoTa, 10
CKJIQIy AKOI BiH BXOJIUTh, € OKMCHUKAMU.

Ha BigmiHy Big MaJIoaKTUBHUX METaJiB, XiMiUYHO aKTUBHI MeTaJIu, HAIIPU-
KJIaJ KaJbIlili, 3aJ1i30, IIMHK, PearyioTh 3 YTBOPEHHAM Pi3HUX HiTPOTeHOBMicC-
HUX IIPOAYKTIiB BiAHOBJIEHHA HiTPATHOI KHCJIOTH. ¥ ce Oyae 3aekaT BiJf KOH-
IeHTpAaIlii KUCJIOTH ¥ TeMIIepaTypu.

Poarianemo npukIagm.

Mg + HNO; (xonm.) —» Mg (NO3), + NO,T + H,0

Mg + HNO; (po36.) » Mg (NOs), + N,OT + H,0

Mg + HNO; (zy:xe pos6.) - Mg (NO3), + NH;T + H,0
Zn + HNO; (po36.) — Zn(NOs), + NOT + H,0

Zn + HNOg (my»xe po36.) > Zn(NO3), + N,T + H,0

Ipumimrka. SIKio KHCIOTa B3aEMO/Jie 3 MeTaIOM, YTBOPIOIOUM aMOHiaK,
i B3dgTa 3 HAIJIUIIKOM, TO KiHIIEBUM IIPOAYKTOM peakIiii OyayTh Boma i aBi
COJIi — HiTpaT MeTaJIiYHOTO ejieMeHTa i aMOHi# HiTpaT:

Mg + HNOj; (my»xe pos6.) > Mg(NO3), + NH4NO3T + H,0.

B R R REEE TLOV\PM*O(\;U/V\L Z’PYMMM'

o po3rnaHyTux npuknagie godepitb KoediuieHT MeToaoM eneKTpOHHoro
Ganchy YKaXiTb MPOLLECU OKMCHEHHS 1 BiAHOBIIEHHS. :
: BuaineHHa B peakuisx MeTaniB 3 HiITPaTHOK KMCNOTOK Pi3HOT KOHUEHTpauii He ;
: BOOHIO, @ OOHOro i3 NPOAYKTIB BigHOBNEHHS HiTporeHy, CBiguYMTb NpPo 0CO6MUBI :
. OKMCHIOBaJIbHi BNACTUBOCTI LLIET PEHOBUHMN. .
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XIMIYHI BJIACTHBOCTI KOHIIEHTPOBAHOI CYJh®ATHOI KHC-
JIOTH. PosbaBieHa cyab(paTHa KHCJI0TA He B3aEMOJi€ 3 MiAmi0, IIMM BOHA
BUABJISE 3arajIbHy BJIACTUBICTH KUCJIOT BiJHOCHO MeTAaJiB, IO PO3TAIIIOBaHi
B PAAL aKTUBHOCTI mpaBopyd Bix BogHio. Ha BiamMiny Bix posbaBiieHOI, KOHIEH-
TpoBaHa cyJab(paTHa KUCJIOTa € CUJIBHUM OKMCHIUKOM 1 BBaEMOJIi€ 3 HUMU.

YHacaizok B3aeMoail KOHIIEHTPOBAHOI Cyab(haTHOI KUCJIOTU 3 MeTajJlaMu
YTBOPIOETHCA CiJIb CcyJIb(aTHOI KucjaoTu (cyabdar), Bofa i OAUH i3 TPOAYKTIiB
BigmoBieuHsa Cynbdypy (mai. 46).

) O[VH 3 NPOAYKTIB
H,SO, Cllb goma | + | BiaHOBNeHHs Cynbdypy:

. .
. (cynscpar) i
(konu.) S0, S, HyS

S 40

Cxema B3aeMOZii KOHLEHTPOBaHOI CyNibdaTHOT KUCNOTU 3 MeTanamu

¥ B3aemomii KOHIIEHTPOBAHOI CYJIb(MaTHOI KMCJIOTH 3 MiJII0 IIEPEeKOHYE Ta-
KU# gocaif. ¥ KOHIEHTPOBAHY CYJAb(haTHY KUCIOTY BHOCATH MiJTHI CTPYKKH.
Yepes geaxuii yac (peakIlio MOKHa IPUCKOPUTY HarpiBaHHAM) PO3UYUH Y IPO-
Oipri mabyBae 0JIaKUTHOTO 3a0apBJIeHHS, a IIPOCTIP Hal PO3UYMHOM 3aII0BHIO-
eTbedA 6e30apBHUM razoM cyabdhyp(IV) okcumom.

36eprimsb yeazy: Yepes mrinmuBictsd cyabdyp(IV) okcuay mio peakiiro
IPOBOJASATEH Y BUTAMKHIN 11adi.

Posriamemo okucHO-BiTHOBHI mpoIiecu B il peakIrii.

0 +1+6-2 +2+6-2 +1-2 +4-2
Cu + H,S04(xomm.) — CuSO, + H,0 + SO,T

Bigoynacsa smina cryneHis okucHenHsa Kynpywmy i Cyasdypy. Ha migcrasi
I[OT'O HAIIUIIIEMO eJIEKTPOHHII OaJlaHC, YCTAaHOBUMO KoedillieHTu 3a KiabKic-
TIO BiIfaHUX i MpUETHAHUX €JIEKTPOHIB, YKaKeMO IIPOIleC OKMCHEHHS i Bif-
HOBJIEHHS, OKMCHIKA i BiJHOBHHUKA.

0 +2
Cu—-2e =Cu |2| |1 BiZHOBHHK, IpOIlEC OKUCHEHHS
+6 +4 2
S+2e =S 2 1 OKMCHUK, IPOIEeC BiIHOBJICHHS

Bsaemogisa posbasienoi cyabdaTHOI KMCIOTH 3 MeTaJIaMu, PO3TAIIIOBAHN-
MU B PAOi aKTUBHOCTI JiBOPYY Bil BOAHIO, TEK € OKMCHO-BIiZHOBHUM IIpOIIe-
coM, IIPOTe B HbOMY BigHOBJIIOETHCA I'igporen, a He Cyasdyp, CTYIIiHbL OKHC-

HEeHHS SIKOT0 3aJIUIIAaEThCA 0e3 3MiH.

CknagiTb CaMOCTIMHO €/IEKTPOHHUI Mg + H =M +H
OanaHc i€l peakduiji. g 2804 (pos6.) g50, 2T

" HiTpaTHa KucjoTa ¥ KOHIIEHTpPOBaHa cyJib(aTHa KUCJIOTa — CHUJIbHI -
oxkucHuKM. I1ig yac ixHbOI B3aeMoil 3 MeTajsIaMu YTBOPIOETHCS TPU IIPO- -
IOYKTH: CiJIb, BOJA i1 IPOAYKT BiTHOBJIEHHSI KUCJIOTH. ;



HitpatHa 1 cynbdaTtHa KNCNOTW LLUMPOKO BUKOPUCTOBYIOTHCS Y MPOMUCIOBOCTI,
BUPOOHULITBI 0OPUB, TKAHMH TOWO. B ynoCKOHaNEHHs TEXHOMOTIT IXHbOrO BUPOOHN-
LTBa 3p0obun BHECOK BiTY4M3HSHI BYeHi |. €. AnagypoB i B. |. ATpOLLEHKO.

IBaH €Brpagosny Agaaypos (1879-1938) — ynockoHanme Tex-
HOMOTit0 BUPOOHMLTBA CynbdaTHOI Ta HITpaTHOI KUCNOT, a Takox
TEXHOJIOTII0 NPUIrOTYBaHHA KaTasnidaTopiB A1 NPOLECIB OKUCHEHHS
cynbdyp(lV) okcuay n amoHiaky. 3a Moro yyacTi 3’aBUNNCS Lexu
KOHTaKTHOro BMPOOHULUTBA CynbdaTHOI KMCNOTU, LMHKOBUX Binun,
HaTpin cynbdiTy Ha KOCTAHTUHIBCbKOMY XiMiYyHOMY 3aBogai. baraTto
3yCuJb YYEHUIN JOKNaB [0 MiArOTOBKM BUCOKOKBanidikoBaHMX da-
XiBUiB ANs XiMiYHOT npomucnoBocTi. Y 1928-1933 pp. I. €. Anany-
pOB 3aBiayBaB kadeapord OCHOBHOI XiMiYHOT TexHosoriT Ogecbkoro
XiMiIKO-TEXHOJOrMYHOro iHCTUTYTY. Y 1933-1938 pp. npautoBas 3a-
BigyBavem kapenpu TEXHOMOrIT HEOPraHiYHMX PEYOBUH XapKiBCbKO-
ro XiMiKo-TEXHOMOMYHOro iIHCTUTYTY. BogHo4Yac BiH 4MTaB KypcC Ka-
Tanisy B XapkiBCbKOMY YHIBEPCUTETI.

Bacwunb IBaHOBM4 ATtpoujeHko (1906-1991) ypockoHanve
TEXHOMOTiI0 BMPOOHULTBA HITPATHOI KUCAOTUM 3 a3oTy MOBITPS,
LOCNIOXYBaB OKMCHEHHS aMOHiaKy KOHTakTHUM METOAOM, WO €
OofHielo 3i cTanin y BUPOOHULITBI HITPATHOI KMCNOTWU, BUBYaAB a-
copbuito okcnais HiTporeHy, KOHCTpyloBaB aacopObLiiHi anapaTu.

CxapaktepuayinTe ¢i3nyHi BNaCTUBOCTI HITpaTHOI Ta cyNb@aTHOI KUCOT. AKnx 3acobiB
6e3neku cnig 4oTpuMyBaTMCs Nig Yac poboTn 3 HUMN?

a Y yomy nonaratoTb 0COBANBOCTI XiMIYHUX BNACTUBOCTEN HITPATHOI KUCNOTN?

Ha3BiTb MOXNMBI NPOAYKTU BiAHOBNEHHA HiTporeHy B peakLisx HITpaTHOI KUCNOTU 3
meTanamu Ta Cynbdypy B peakLisix KOHLLEHTPOBAHOI CyibdaTHOI KUCNOTU 3 MeTanamMu.

Yum Bigpi3HAOTLCS B3aeMomji 3 MeTanaMmn KOHLEHTPOBaHOI 11 po3baBneHoi cynbdar-

HOI KMcnoTn?

il Cxnagitb nnaH JOCHIAXKEHHS 3 PO3Mi3HaBaHHSA KOHLEHTPOBAHOI 1 pO36aB/IeHOI CyJlb-
daTtHoi kncnotrn. CNporHo3ynTe o4ikyBaHi pes3ynbtaTiu.
B YKaxiTb NpaBuiibHE TBEPAXKEHHS LWOAO HITPATHOI KUCNOTK.

A HitporeH y ii Monekyni Ma€ CTyniHb OKUCHEHHS —3 B CUJbHNI OKMCHUK
B no6pe po34nHAETLCS Y BOA) I He B3aemogie 3 migato
YKaxiTb Ha3BM PEYOBUH, 3 AKMMU pearye KOHLEHTPOBaHa cybdaTHa KUCnoTa.

A BOOEHb B migb
B 6apit xnopuna, I kKnceHb
YKaxiTb NpaBUfibHE TBEPOXKEHHS.

A KOHUEHTpOBaHa HiTpaTHA KWUCOTa B3AEMOLIE 3 UWMHKOM 3 BUAISIEHHAM
HiTporeH(ll) okenay

B vy peakuii ay>xe po36aBfieHoi HITPaTHOI KUCNOTU 3 MarHieM CTyMiHb OKUCHEHHS!
HiTporeHy amiHoeTbCs Big, +5 o -3

B HiTpaTHa 1 cynbdaTHa KNCNOTU NOraHO PO34YNHAKTLCA Y BOAI

I' kKoHueHTpoOBaHa cynbdarHa KMCNoTa pearye 3 MeTanamMmn 3 BUAGIIEHHSIM BOAHIO
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YKaxiTb CXemy, y skin atom HiTporeHy npueaHye 5 enekTpoHiB.
A NO3z; — NHj3
B N, > NO
B NO — NO,
F'NO3z; —> N,

B1KOPUCTOBYOUYM METOL €IEKTPOHHOIO 6anaHCy, NepeTBOPITb CXEMY B PIBHAHHSA pe-
aKLUil, pO3rnsHbTE OKMCHO-BIAHOBHI NpOUECK.
Zn + H,S0, (KoHL,) > A + B + SO,T
O6uncniTh, 41 BUCTA4YNUTb Migi Macoto 32 r ansa ogepxaHHs kynpym(ll) HiTpaTy, skwo

ONg peakuii BAKOPUCTATU KOHLLEHTPOBAHY HiTpaTHy kucnoTy macoto 600 r 3 macoBoto
4aCTKOIO PO34MHEHOT pedoBuHN 50 %.

3araAbHa XapaKTEPMCTVKA
§22.0  \etanis. QisnuHi BAGCTMBOCTI

METAAIB Ha OCHOBI IXHbOI OYAOBM

METAJITYHI EJIEMEHTH B IIEPIOJTUYHIN CUCTEMI. 3a BUHATKOM
22 HeMeTaJiYHUX eJIeMEHTiB, pelliTa — MeTaJiuHi eJleMeHTH.

TLOV\PMDW UPYWAMUL 77 .

3aBgaHnHa 1. CkopucTanTecs OOBrod Ta KOpPOTKol dopmamMu nepioamyHor -
. CUCTEMM XiMIYHUX ENTEMEHTIB | 3’ACYyITE MiCcLEe MEeTaNiYHNX eNNEMEHTIB Y NEPIOONYHIN
cuctemi. NepekoHanTtecs, wo | i ll rpynn KopoTkoi popmMu NepioanyHol cuctemu, -
* noGiyHi nigrpynu (rpynu B) NOBHICTIO CKNaaalTbCsa 3 METaNIYHUX €/TEMEHTIB (SKLLIO
BBaXaTu, WO [NgporeH po3rawloBaHWin y CbOMIN Fpyrii). .
. 3aBgaHHs 2. YCTAHOBITb: :
: — 4Yu BrACTMBE METa/iHHMM efleMeHTaM PO3MILLEHHSA Ha Mmo4yaTKy nepiofiB? .
- 9KNiA BUHATOK iCHYE? :
: — 4y BNacTMBe MeTasliyHKUM efleMeHTaM PO3MILLEHHS B KiHLj nepioais? :
3aBpgaHHsa 3. Ticna NpoBeaeHOI NOLWYKOBOI AisifIbHOCTI ChOpMYIoTe 3arasb-
HUIA BUCHOBOK MPO MiCLE MeTaiyHUX E/IEMEHTIB Y NEePiOANYHIl CUCTEMI. .
OCOBJUBOCTI BYJI0OBU ATOMIB METAJITYHUX EJIEMEHTIB. Mu
BiKe PO3TJIAAANM IIi MUTAaHHSA B mepiiii Temi. Ilpuragaiite, 1o Ha BigMiHy
BijJi HEMeTAJIIYHUX eJIeMeHTiB, 30BHIIITHI eHepreTUYHi PiBHI aToMiB MeTaJiy-
HUX eJeMeHTIB AaJjieKi o 3aBepIieHHA. BOHU MalOTh Ha 30BHIIIIHBOMY €HEp-
TeTUYHOMY PiBHIi 37€0iJbIITOT0 OAUWH, ABAa, PifIlle TPU e€JeKTPOHW. BHUHATOK
cranoBaAThL Cranym, ILmomOym (woTupu enexkrporu), Ctubiii, BiecmyT (1’ ATH
eneKTpoHiB), Ilomowil (mricte emexkTponiB). Ili m’ATh, XiMiuHUX eleMeHTIB
€ eJeMeHTaMHu T'oJIOBHUX Hiarpyin. KinbKicTh eJIeKTPOHIB Ha 30BHIIIHBOMY
€HePreTUYHOMY PiBHI aTOMiB IMMUX miATPYI 36iratoThCcsa 3 HOMEPOM I'PYIIH.
Ha nigTBepa:xeHHs po3raaHyTol iHdopmairii mpo 0ymoBy 30BHIIIIHIX eHep-
TeTUYHUX PiBHIB aTOMiB MeTaJNIIUYHNX i HEMETAJIUYHNX eJIEMEHTiB ITOPiBHANTE
esekTpouHi popmyau aromi Harpiro i Xiopy:
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VYci meraniuni eemenTu nmobivnux miarpyn (rpyn B) marors 1-2 eekTpo-
HU Ha 30BHIIITHBOMY €HEPTeTUYHOMY PiBHi.
METAJIN AK ITPOCTI PEYOBMHMN. MeraniuHi XiMiuHi eJleMeHTH iCHYIOTh
Yy BiIBHOMY CTaHi y BUTJIAIL ITPOCTUX PEUOBUH Memanis. HasBu neaKkux MeTaaiu-
HUX eJIEMEHTIB Ta YTBOPEHNX HUMU IIPOCTUX PEUOBUH He 306iratorbesd (Tadst. 10).
Tabauus 10
IIpukaangu MeTajiiB, HA3BU AKUX He 30iraloThCA 3 HA3BAMU €JIEMEHTIiB
3a Cy4aCHOI0 YKPATHCBKOI HOMEHKJIATYPOIO

MeTan XiMiYyHUA enemMeHT
(npocTta peyoBuHa) Cumeon Bumosa
3aniso Fe depym
Miae Cu Kynpym
Cpibno Ag ApreHTym
PTyTb Hg Mepkypiii
CeuHeLb Pb Mniomoym
OnoBo Sn CraHym
3onoto Au Aypym

MetraJu Jjiuiiie B ra3omoi0HOMY CTaHi iCHYIOTh ¥ BUTJIAAL aToMiB. Y TBep-
JIOMY UM PIAKOMY arperaTHOMYy CTaHiI MeTajid CKJIAAAThCSa 3 KaTiOHIB Ta
cuijpHUX (HaJesKaTh Bigpasy 6araTrboM aToMaM) eJIeKTPOHiB.

Oco06simBicTh TaKOI OY/IOBU IIPOCTUX PEUOBUH METAJIiB 3yMOBJIEHA HAABHIC-
TIO Memaniinozo 36’ 3Ky (IOBTOPiTSH § 5).

IIONIUPEHICTh METAJIITYHUX EJEMEHTIB TA IXHIX CIIOJIYK
Y IIPUPO/II. 3a mOIIUPEeHiCTIO B IPUPO/i MeTaJiuHi eJIeMeHTH HOCTYIAI0Th-
cA HeMeradivHuM. Tak, Ha HAWIOIIUPEHIINUI y 3eMHIA KOpi MeTadiuHUM
eseMeHT AJfoMiHi# mpunaznae gurie 7,45 % macu 3eMHOI Kopu. [Ipyrum 3a
MOIIUPEHiCTIO B IpUpoai MeTadiunuMm esemMeHToM € Pepym (4,2 % ).

Merauu, SKi pos3TalroBaHi B psfi aKTHBHOCTI MeTaJIiB [0 BOAHIO, HA 3eMJIi
y BilbHOMY cTaHi He TpamasioTbed. HesHauHi mokJIanm, oKkpeMi BKparjaeHHs
B I'ipChKUX IIOPOJaxX YTBOPIOIOTH Milb, cpibJI0, 3010TO.
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Cepen IPUPOSHUX CIIOJYK METAJIIUHUX eJIEMEHTiB IepeBaskaioTh OKCculu,
cyav@iou, xaopudu, kapboHamu, cyavpamu, opmogocpamu.

IIpo momupeHHs JeAKUX 3 HUX BU Ji3HAJINCS, BUBUAIOUY HEMETAJiUHi eJie-
MeHTHU Ta ix cmonyku. Ilomanbia ingopmarisa npo IOIMMPEeHHS CIIOJIYK MeTa-
JiUYHUX eJIEMEHTiB UueKae Ha Bac y HaCTyIHUX Imaparpadax.

3ATAJIBHI ®I3UYHI BJACTHUBOCTI METAJIIB HA OCHOBI IX-
HBOI BY/JIOBU. HaaBHicTIO BiTBbHMX BiJHOCHO PYXJIMBUX €JeKTDPOHIB IIO-
SICHIOIOTHCS TaKi 3arajbHi BJIACTHBOCTI MeTaNiB, K eleKmponpogidnicmu,
menJaonpogionicms, MmemadJsnivHuil Oauck, nJaacmuyHicms. BigmimaOCTi
IIPOSABY IMX BJIACTUBOCTEM COPUWUYMHEHI PO3MipaMu CTPYKTYPHUX UYACTUHOK
MeTasiB (aToMiB i #OHIB), KiJIbKiCTIO CHIIBHUX €JIEKTPOHIB, CUJIOI0 IIPUTS-
TYBaHHA MidK CTPYKTYPHUMHU YACTHHKAMM, OYJOBOIO KPUCTATIUHUX I'DATOK,
ATOMHHMU MacaMu.

¥V rexHini MeTasy IPUUHATO MOAIIATH HA TPYIN 382 OKPEMUMU iX (hisuuHMT-
MU BJIACTUBOCTAMU.

3a K0J/1b0poM MeTaJu TIOAIIAI0TE Ha YOPHi (3a71i30, XpoM, MapraHellb) i ko-
ab0poai (yci perrra).

3a zycmuHo0 PO3Pi3HAIOTH Jerki (rycTuHa MeHIe 5 r/cM®) i sadxcki meTa-
nu (ryctura moHaz 5 r/cm®). Haiimermumu e JIy»Hi, JTy»XKHO3eMeJbHI MeTau,
amoMiHi#. 1o BaXKKKUX HaJIEXKaTh 0JIOBO, CBUHEIb, PTYTh, 3aJIi30, OCMiil Ta iH.

3a memnepamyporw naaéleHHA MeTanu KJIacU(DiKyIOTh Ha Je2KONJAA8Ki
(Temmneparypa miaBiaenHsa He Buiia 350 °C) i myzonaaski (TeMmeparypa IiaB-
aeuHsa nouan 350 °C). IIpukaagaMu JIETKOIJIABKUX MeTAaJIiB € Iesiii, HaTpii,
KaJii, 0JIOBO, CBUHEIlb, TPUKJIAJAaMU TYTOILJIaBKUX — 3aJIi30, XPOM, BOJIb(paM.

Aepezamnuil cman. 3a 3BUUATHUX YMOB MeTaJId 1epedyBaioTh Y TBEPIOMY
arperaTHOMY CTaHi, i JIUIle OOWH 3 HUX — PTYTbh — y pigkomy (maJ. 47, a).

-~
—

3pasku NPOCTUX PEYOBUH MeTasiB: @ — PTyTb; 6 — Mifb; B — aitoMiHil

Enexmponposgionicmv memanig. 3 GisuKu BaM BiJoMo, 1110 eIeKTPUIHUL
CTPYM — Iie BHOPAAKOBHUI (HAIPAMJIECHUHN) PyX 3apaAKeHnX YacTUHOK. Ta-
KMMU YACTUHKAMU B MeTaJIaX € eJTeKTPOHU.

Cpibao, mias (mai. 47, 6) i anrominiii (mas. 47, 8) — «4eMIiOHU » 3 €JI€KTPO-
TIPOBiTHOCTI cepen MeTaiB.

Tennonpogionicme memaJnie. 3 Npupogo3HaBcTBa Ta (hidsMKM BU AisHA-
Jucd, 110 i 9ac JOTOPKAHHA PYKOIO O MeTajeBOro i gepeB’sTHOrO BUPOOiB
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OpraHuW YyTTdA JIOAUHU CIPUAMAIOTH IX i . :
- - MpwurapanTe 3 9 knacy 4OCIAN 3 NPO-

TeMpepaTypy II0-PIBHOMY — MeTaJIeBUU @‘ BIHOCTI PO3UMHIE | TBEPANX PEHOBIH
BUPiO 3aB:KAM BUAAETHCI Habarato xo- i NOSICHITb, YOMY Y TBEPLAOMY CTaHi Ky- -
gogHimum. Ile Tomy, 110 MeTaau MalOTh XOHHa Ciflb HE NPOBOAUTL €NEKTPUY-
BHCOKY TeILJIONPOBiAHICTE 1 TEILJIO J0JIO- HUI CTPYM, a Tl BOOHW PO34YUH eNek-
Hi IMBUAKO IepefacThesa 4O MeTaly, BiH TPOMNPOBIAHNNA.
CTa€ TeILJIilllIM, a HOJIOHS XOJIOAHIIIIae.
HepeBuHa MOTaHO IPOBOAUTH TEILJIO, TOMY, TOPKAIOUNCh PYKOIO 10 IepeB’ AHOTO
BUPOOY, MU He BiIUyBaeMO XO0JIOI HACTiJIbKM, AK Y Pasi JOTOPKaHHSA IO MeTa-
JIeBUX BUPOOiB.

Haiimenia TemmonpoBigHiCTh V¥ PTYTi, HalibinbIina y cpidia, mingi, sojora,
aJIIOMiHiO.

o 8 © 6 6 6 00 0 0 0 6 00000 0 6 0 0 s s s e e 0 00 s s e 00 0 00 s e e s 000 ssse 000 csseee00ssseee 0000 00

VYci meTasin MarOTh BUCOKY €JI€KTPONPOBIAHICTD 1 TEIJIOIPOBiAHICTS. '
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Memaaniunuil 6auck. Y KOMIAKTHOMY BUTJIANL (IJIaCTUHKA, 3TYCTOK 3
IJIafeHbKOIO IIOBEPXHEI0) MeTajlaM BJIACTHUBUI MeTaaiunuii Oauck. Bin € ma-
CJigZKOM BimOUTTS cBiTJIa Bif iX moBepxHi. Ila disuuHa BiacTuBicTh HalKpa-
II1e IPOSABJISIETLCA B cpibia. Banck meraniB 3mebinbimoro cpibascruii, xoua B
1mesio i 3o10Ta — KOBTUI, Y MiZli — IIerJIsTHO-4epBOHUM (MaJ. 48).

[MnacTuHKN, BUrOTOBJIEHI iBHMX MeTani.:

a — Mmifi; 6 — anoMiHilo; B — 30/10Ta; I — LINMHKY

Y mopoImKonoAi0HOMY CTaHi MeTaJiu CBili 0JIMCK BTPAuaiOTh, 38 BUHATKOM
AJIIOMiHi0, KU i B IOPOIIKOIIOLI0HOMY

CTaHi Ma€ YiTKO BUPAKEHU MeTaIiuHni - O6uYMCAiTb, Yy CKifbKi PasiB OCMil
OJINCK. (ﬂ, Ba>K4UI 3a NiTilA | HOMY LOPIBHIOE Kisib-
KiCTb PEYOBMHM B Ha BaXkkax 060X Me-

Merasnu He TpPOMYCKAIOTh He JIUIIE

cBiTII0Bi XBUIIi, a I pafgioXBUIIi. Tasie Macoio 57 r KOXHa.
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T'ycmuna i memnepamypa niaéjieHna memaJis. 3a
UMY PiBUYHUME XapaKTePUCTUKAMI MeTaJIl CYyTTEBO
BimpisHAIOTHCA MisK coboro. Tak, Hallaermui MmeTaas —
JaiTit — mae ryctury 0,53 r/cm?, Toxi ak HafiBasKumMit
— ocmiit — 22,5 r/cm3.

Haftruixuya TemMmeparypa IJIaBJIeHHSA y PTYTI —
Bcroro —38,9 °C. HaiiBumly TeMmeparypy IIJIaBJIeHHS
Mae Boabhpam — 3380 °C.

ITnacmuunicms. JlocTaTHBO 3JIeTKA CTYKHYTH MO-
JIOTKOM IIO CKJISTHOMY BHPOOY, 11100 BiH 3pyiHyBaBCH.
3 MeTaJieBUMH BUPOOaMU IILOTO HE TPAIlISEThCI. 3a-
BOAKM MeTaJiuHOMY 3B A3KY CTPYKTYPHI YaCTHHKU
MeTajJy HAaCTiJIbKM MiIlHO 3B’sa3aHi MixK co00i0, IIIO

- BHACJiJIOK yJapiB Tijsa juie 3MiHIOIOTH (hopmMy — ne-
dopmyioTbesa. IIlapu OHIB 3MilylOThCs, aJjie BiIbHIi
eJIEKTPOHU He JAI0Th IM BifipBaTuCcA BiL OCHOBHOI Macu
MeTasny.

MogzonoTta kynona
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.
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~ IThacmuyunicmd — 3maTHICTD MeTaIiB HepopmyBaTucsa 0e3 Tpimue mis -
BIIJINBOM II€BHOI'O HABAHTAKEHHSA.
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Haii6inpIia maacTUYHICTD ¥ IIJIaTUHU W 30J0Ta. 30JIOTIiHHA KYIIOJIiB Xpa-
MiB 37ilicHIOIOTE 30J10TOM 3aBTOBINKHN 0,03 MM (Maui. 49). 30/10TO MOKHA BU-
TATHYTHU B APiT, HEBUANMUI HEO030POEHUM OKOM.

PosrasguyTi 3aranbHi ()isvyHi BJaCTUBOCTI MeTaJiB CBifuaTh Mpo Te, 1110 Ha
BigMiHy Bim HemeTaJiB, MeTa/u HPOABJIAIOTDH OLIBIITY HMOAIOHICTH BJIaCTUBOC-
Teii. I[losicHeHHS [bOMY — MeTaJiuHUN 3B’ A30K.

B R I I R I R R R R I I I P N I
.

i Meraniunuii 38’ 230K 3abesmeuye cHinbHi (isuuni BIacTHBOCTI MeTamiB
— BHICOKY €JIeKTPO- i TeIJIONPOBiAHiCTh, MeTaIiuHnii OJUCK, MJIACTHY-
HiCTBH, TBEPUI arperaTHUM CTaH, IPOTe KOKHUN 3 METaJiB HaLiJIeHUN
pi3HUM cTymeHeM iX IPOABY.
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CxapakTepusyinTe po3TallyBaHHS MeTaiYHNX EEMEHTIB Yy NEPIOANYHI CUCTEMI.

®eesssssses

.
.
.
.
.

Y YoMy nonarae ocob6aMBICTb OY00BUN €N1eKTPOHHOI 000IOHKM aTOMIB MeTaivyHuX ene-
MEHTIB?

B Aki 0cOBAMBOCTI METaNIYHOIO XiMIYHOMO 3B’A3KY BaM BifOMi?
“ HasBiTb ®i3nyHi BNaCTMBOCTI MeTaniB, HABEAiTb NPUKIAAN.

i) Ha ocHoBi 3HaHb NPO i3nyHI BNACTMBOCTI MeTaniB CTBOPITbL Nlenbyk «Oco6amBoCTi
Oy[0BM aTOMIB METasiYHNX eJIEMEHTIB | Pi3NYHi BNacTUBOCTI MeTarniB».
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3a MOXIMBOCTI BUBOPY MaTepiasny, 3 SKOro BUroTOBJIEHO APOTU AJi1 eNleKTpoMepeXi,

MeLLKaHLi 0cenb HaJalTb NepesBary MigH1UM. Y1M BU MOXETE NOSICHUTY Lie BUOIp?

c#l Cknapite cnvcok meTarnis, §IKi JloAM HanyacTille BUKOPUCTOBYIOTb Y MOBCAKAEHHO-
MY XWTTi. 3a3Ha4Te BNACTUBOCTI, O 3YMOB/IOIOTb BUKOPUCTAHHA HAaBEAEHUX BaMU
MeTanis.

§2

IHpopMaLiiHa AOBiAKa

AAOMIHIN: PI3AYHI M XIMIYHI
BAQGCTMBOCTI

# 3HaHHa 6ya0BM aTOMIB, CTPYKTYPU NepioavyHOl CUCTEMU Ta BAACTUBOCTEN PEHOBUH,
YTBOPEHUX XIMIYHUMW efleMeHTaMu, 4al0Tb 3MOry PidHOBIYHO XapakTepr3yBaTh eJIEMEHT.

A MnaH xapakTepuUCTUKN CKNadaeTbes 3 4-x 6NoKiB:

OCHOBHiI .
Ne MianyHKTU XapakTepUCcTUKuU
XapaKkTepucTUKun
1 |Micue a) NopsaKOBMIA HOMEP (MPOTOHHE YMCIIO);
esieMeHTa 0) BiHOCHa aToOMHa Maca;
B NepioanyHin B) nepioa, ps4;
cucrtemi r) rpyna, niarpyna;
) MakCMMarsibHe N MiHiManbHe 3Ha4YE€HHS BaIEHTHOCTI
2 |bynoBaatoma a) KiNbKiCTb MPOTOHIB | HEMTPOHIB Y A4PI aTOMa, 3apsa 94pa;
6) KiNbKiCTb €N1EeKTPOHIB B €/1eKTPOHHIN 06010HLi aToma;
B) KiNIbKiCTb €HEpPreTMyYHUX PIiBHIB B €IEKTPOHHI 060-
JIOHLIi aTOMa;
r) enekTpoHHa, rpadiyHa enekTpoHHa GopMyan aTtoma;
L) KiNbKIiCTb €EeKTPOHIB Ha 30BHILLHBOMY EHEPreTUYHO-
MY PiBHi, 30KpEMA HECNAPEHUX;
€) 3aBepLUEHNT 41 HEe3aBEPLUEHMA 3O0BHILLHIA eHep-
reTUYHUIA piBEHb €NEeKTPOHHOI 0OO0NIOHKM aToma,
CKiJIbKN €NEKTPOHIB HE BUCTa4Ya€ 40 3aBEPLUEHHS
3 | XimiuHun a) L0 MeTaniyHNX YN HEMETaNIYHNX €/IEMEHTIB HaNeXnTb
Xapakrtep €JIEMEHT;
enemMmeHTa 6) dopmyna BMLLOro OKCUAY M BiANOBIZAHOIO MOMYy rigpaty
M yTBOPEHUX okcuay;
HUM PEe4YOBUH B) XiIMIYHUI XapakTep 3a3HadyeHux okcuay Ta rigparty
okcmay, Nnpuknaam pPiBHAHb peakLin;
r) ¢oopmyna neTkoi cnonykm enemMeHnta 3 [igporeHom,
BaJIEHTHICTb €/IeMeHTa B Hil
4 | MopiBHAHHSA XiMiy- a) NOpPIBHAHHSA B Nepioai;
HOro xapakrepy ©) NopiBHSAHHS B Nigrpyni
eJsieMeHTa 3 BNnacTu-
BOCTSIMU CYCiAHiX
eJlieMeHTiB
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AJIFOMIHIN K XIMIYHUU EJJEMEHT. Meraniuauii eremMenT Auio-
MiHi# poaramroBauuii y rosoBHi# migrpymi III rpynu (mporonue uucsio 13).
BynoBy #ioro aroma BimobOpaskae cxema:

Ax cBiguuTh cxema Oym0BU eJIEKTPOHHOI 000JIOHKY aToMa AJTOMiHii0, TPH-
HaJIATh MOT0 eJIeKTPOHIB PO3TAIIIOBAHI HA TPhOX €HEPreTUYHUX PiBHAX, TPU
3 HUX MiCTAThCA HA 30BHINMTHBOMY €HEp-
TeTUYHOMY PiBHi. 3BEepHiTH yBary, Io B
oxHOMY 3 AuromiHieM mepiozi saiBa pos-
TalloBaHUN MeTaiuHui eynemeHT Mar-
Hilf, cupaBa — HEMeTAJiUYHUI eJIeMeHT
Curintifi. Take miciie AnroMiziio, a TAKOK HAsIBHICTD Ha 30BHIIITHHLOMY €Hepre-
TUYHOMY PiBHI TPHOX €JI€KTPOHIB BUBHAUMJIN XiMiUHi BJIACTMBOCTI aJiOMiHiI0
AK IPOCTOI PEUOBUHU Ta MOT0 OKCUAY I TiTPOKCUIY.

1~ Cknapith enexkTpoHHy i rpadiuHy enex-
@ TPOHHY (popmMyIn aToMa ANIOMIHIIO.

2 AnoMIiRIG — MeTaTiuyHUHA XiMiYHMEI eJleMeHT, OKCHU i TiAPOKCHUI AKOro -
3 MaTh aM(OTEePHI BIaCTUBOCTi, TOOTO 3aJIesKHO BiJl peareHTiB IIi cIoJry- :
KU IPOSABJSIOTH BJIACTUBOCTI a00 OCHOBHU, a00 KUCJIOTH. 3
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IlokamiB MbOTO AKTUBHOTO XiMiUHOTO ejieMeHTa Y BUTJIALL IPOCTOI pPeuo-
BUHU HeMae. ATIOMiHiT BXOAUTH 10 CKJIaAy ripcbKUX IOpiz i mimepaiis, ceper,
AKUX HAUNONINPEHIIINMU € HMOJbOBUM IIIIaT, KaoJiH, abo Oina rimHa (MaJ.
50, a), kopyuz (mai. 50, 6), 6okcut (maia. 50, 8).




AJIIOMIHIN AK IITPOCTA PEYOBHHA. Amominiit — cpibagcro-6immit
MeTaJl 3 BUPA3HUM MeTaJIeBUM OJIMCKOM, IO He BTPAYAETHCSI B IIOPOIIKO-
noxi6aOMy cTami. Mae rycrury 2,7 r/cM® i Temneparypy miaasiaesrHs 660 °C.
Jlerkuii, M’ AKUI, KOBKUI, JETKO IIiAJaeThCs 00POOIIi.

XIMIYHI BJIACTUBOCTI AJITOMIHIIO. ¥V pani akTUBHOCTI MeTasiB
AJIOMiHI# po3TalloBaHUM Bigpasy 3a JYKHUMU, JYKHO3EeMeJbHIMU MeTaJja-
MU Ta MarHieM, IIT0 BKa3ye Ha MOro BUCOKY XiMiuHY aKTUBHICTb.

Hnaa AsromiHilo B ycix HOro cmojaykax XapaKTepHHUH CTYIiHb OKMC-
HeHHA +3.

1. Bzaemodis anominiio 3 KuCHeMm

Ha moBiTpi aniomMiHi#li OKHCHIOETBHCS, IIOKPUBAETHCA TOHKOIO OKCHUI-
Howo 1iaiBkomo AlyOz i mabyBae maToBOro Kosbopy. Ils miiBka 3aBTOBIIKU
5—10 HM, OIHAK BOHA HAMIMHO 3aXUIITa€ MEeTAJ Bill ITOJaJIbIOI B3aEMOIil 3 KIC-
HeM i BOJ o010, IT0 3aBiKAM IIPUCYTHI B moBiTpi. Hepes 1o IUIIBKY aJIIOMiHil He
B3a€MO/Ii€ Ha X0JI0/Ii 3 KOHIIEHTPOBAHUMU HiTPATHOIO I CyIb(aTHOIO KMUCJI0TA-
MU, TOMY IX MOXHa 30epiraTu i TpaHCIOPTYBATH B AJIIOMiHi€BUX I[MCTEPHAX.

¥V KucHi TOPOIIOK a00 CTPYKKa aJIOMiHiI0 3rOpaioTh 3 YTBOPEHHAM OKCUIY:

4Al + 30, = 2A1,05.

CrJamiTh eJIeKTPOHHUN OajsaHC Iiel peaKIrii, 3a3HauTe MPOIeCH OKUCHEH-
HA I BiTHOBJIEHHS.

2. Bzaemodisa antominino 3 iHWUMU HeMmemalamu

3a pisHUX TeMHOepaTypHUX YMOB, Y HeAKUX BUIIAAKAX i3 3aCTOCYBaHHAM
KaTaJjisaTopiB, aJioMiHi# pearye 3 BeJIMKOIO KiJIbKiCTIO HEMeTaJIiB.

6e
2A1 + 3S = Al,S,

Ge
2A1+ 3Cl, = 2Al1CI4
6e

Bzaemogia amromiHilo 3 #omoM Bif-
6yBa€TLCﬂ 3a KimHaATHOI TeMIilepatTypu L Haz3BiTb NPOAYyKTU POSrAAHYTUX
1 KarajisyeTbca Bomoro. s il mpose- @ peakuii. Y pasi notpebu ckopuc-
IEeHHsA IOPOIIOK AaJIOMIiHiI0 3MIiIIyIOThH TaTecb NnpasuiaMu, WO HaBEAEHi Y
i3 moxpibHeHUM HOomOM i JOZAIOTH KiJb- naparpadi 17 Ha c. 89.
Ka KpameJsab Bogu (maj. 51, a Ha c. 124).
Bigpasy posnoumHaeThca OypxJmBa peakiiia (majs. 51, 6 Ha c. 124). [ocaix
BUKOHYIOTh i3 3aCTOCYBaHHAM CKJISHOTO J3BOHY a00 Y BUTAMKHIiH 11adi.
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B3aemogaisa antomiHito 3 noaom

3. Baaemolis anMminilo 3 Kuciomamu

Aurrominiii, 10 He BKPUTHUI OKCHAHOIO IJIIBKOIO, aKTHUBHO pearye 3 XJio-
PUAHOIO KUCJOoTO (MaJ. 52, a) i melo moBijbHIIIE 3 po36aBJIeHOO CYIb(dar-
HOIO KMCJIOTOIO 3 BUAIJIeHHAM BoAHIO (Maj. 52, 6):

2A1 + 6HC1 = 2AI1Cl; + H,T.

— 6

B3aemogpis antoMiHito 3 Kucnotamm: a — XJopuaHoK; 6 — cynb@daTHO

WA

=L Cknagitb MONIEKYNSipHE PIiBHSAHHS pe-
" akuji anoMmiHio 3 pPO36aB/IEHOIO CYJlb-
daTtHoo kucnoTtow. o dkux Tunis
peakLin BOHO HANEXUTb?

Sk OyJio 3a3HAYEHO BUIIlE, 3MiICHUTH
B3aEMOJiI0 aJIFOMiHil0 3 KOHIIEHTPOBA-
HOIO HiTPATHOIO Ta CYJIb(phaTHOI KUCJO-
TaMH1 Ha XOJOA1I HeMOKJauBo. OgHaK min
yac HarpiBaHHA IIi peakIlii BizOyBaroTh-
cdA 3a TAKUMU PiBHAHHAMMU:

tO
Al + 6HNO; (kom.) = AI(NO3); + 3NO,T + 3H,0;

tO
8Al + 15H,S0, (xomm.) = 4A1,(S0,); + SH,ST + 12I,0.

TLOV\PM&O(]J/V\L Z’PY IMA. eeeeeees

Po3rnsgHbTe Mpouecu OKUCHEHHS | BiAHOBMEHHS, WO BiAOyBatOTbCS Nig 4ac :
. B3aeMofji antoMiHilo 3 KMCHEM, CipKO, X/T0POM, MOAOM, XTOPUAHOK N KOHLEH- -
- TPOBaHWMM HITPATHOIO 1 CyNb@aTHOIO KMUCI0TaMM (MOJIEKYIISAPHI PIBHAHHS peakLiin :

. nopaHi B TekcTi naparpada 23).



4. Bzaemodis antomirino 3 oKkcudamu memanitHux ejiemenmia
Anominiii — cuabHUM BiZHOBHUK, BiZHOBIIIOE 0araTo MeTalIiB 3 iX OKcu-
niB. Peakiii eksorepmiuni, Temmeparypa cranosuts 1200—-3000 °C:
6e
v e
2A1 + Cr203 = A1203 + 2CI‘;
6e
Vo
2A1 + WO3 = Al,053 + W.
ITxo BIacTUBiCTH AJIIOMiHiII0 3aCTOCOBYIOTH Y ITPOMMUCJIOBOCTI JJIst 1OOYBaH-
HS JedKuX MeTais (Mmaj. 53).

AntoMoTepMis — BiOHOBMIEHHS MeTasliB 3 IX OKCUAIB 3a 40MNOMOIrO0 asltoMiHito
Anmmomepmm — no0yBaHHA METAJy BiIHOBJICHHIM MO0 OKCHUIY aJio- '
', MiHieM.
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Bigkpurra amomorepmii, AK i pagy aKTUBHOCTI MeTaJiB, Hale:KuTh Mu-
KoJi MukoaaiioBuuy BekeToBy — BHIATHOMY BUEHOMY, AKUII OYB OOJHUM i3
OCHOBOIIOJIOXKHUKIB (hisuumoi ximii. 3 itoro 6iorpadiuHumMy JaHUMU BU O3Ha-
oMusiucs y 8 KJiaci, BUBUAIOUM PAJS aKTUBHOCTI MeTajiB, BCTAHOBJIECHUN Ha-
VKOBIIEM eKCIIepUMEHTAJNBHO Ta Ha3BaHUH HA HIOTO YeCTh.

5. Bsaemodisa aniominiio 3 600010

VYeci Bu 3HaeTe, 10 B aJNIOMiHi€EBOMY IIOCyZi MOYKHA TPUMATU BOXY,
Kun’ atutu ii. I[asa Toro mob BigOystaca B3aeMofia aJIlOMiHiIO 3 BOJOIO, Tpe-
0a cIepIiy 3HATH 3 IOBEePXHi aJl0MiHi0 3aXUCHY OKCUAHY IIiBKY. Ile MoskHa
3pobuTH, HAIIPUKJIAJ, 3a JOIOMOIOI0 HAaKIAUYHOTO ITamepy abdo IMOTpUMaBIIHN
HEeIOBIO aJIIOMiHI#A y pO3UMHi JyTry — i ToAi ajfoMiHil 3a KiMHATHOI TeMIIepa-
TypU IIPOpearye 3 BOJAO0:

2Al + 6H,0 = 2A1(OH); + 3H,T.

P T R I I I I R I I I I A Y

Anrominil — akTUBHUI MeTAJI, 1110 JJEeI'KO BCTYIIa€ y B3a€EMO/IiI0 3 IIPOC- '
TUMU 1 CKJIQIHUMU PEUOBUHAMMU, IIPOABJIAIOYN BiTHOBHI BJIACTUBOCTI:
0 +3
Al - 3e = Al.

essessssse,
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6. Bsaemodisa aniominiio 3 iyzamu
ArroMiHil JIerKo PO3UMHSETHCS Y BOSHUX PO3UMHAX JYTiB 3 YTBOPEHHIM
KOMILJIEKCHOI COJIi HaTPill TeTparigpoKcoaJloMiHATy 1 BOIHIO:

2A1 + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,T.

IIa peaxitisg 3acTocOBYeThCS A 10OYBaHHS B JabopaTopii BOAHIO i1 3acTe-
pirae Bix 36epiraHHA JyTiB B aIOMiHi€Bill Tapi.

3aJie;KHO Bil MOJIAPHOTO CIIiBBiIHOIIIEHHS peareHTiB, MOJKe YTBOPUTUCH
iHIITa KOMILTeKCHA ciib — HaTpii rekcarigpokcoamiominat Nag[Al(OH)g].

f.' Cmopixm epyguma

ANIOMIHI y yncTOMY BUINSiAj BNepLue oTprumanu Maixe ABa cTopiyys Tomy. 3pobus
ue naHcbkuit @isnk MaHc Kpictian Epcten y 1825 p. Cnepuy metan 6yB HaaTO AOPO-
rMMm (oopodkye 3o50Ta i cpibna). CboroaHi KoXeH 3 Bac 3Hae, Lo Le He Tak. ANIIoMiHito
HUHI BUPOONSAETLCS 3HAYHO BiNnbLue, Hixk 30/10Ta 1 cpibna. 3a obcaramm BUPpOOHMLITBA
MacliTabammn 3aCTOCYBaHHS MOro CTann Ha3mBaTu MeTanioM XX CT. BUpOOHULTBO anto-
MiHil0 'PYHTYETbLCS Ha OKMCHO-BIAHOBHI peakLil, Wo BiaOyBaeTbCA Nig, i€l eNnekTpmy-
HOro cTpymy (enektporid). CUpPOBMHOIO CiyXaTb BOKCUTU, X OCHOBHOIO CK1a0BOIO €
aItOMiHi okcua,

ﬂ CxapakTepuayinTe XiMidHy aKTUBHICTb aJTlOMIHIIO.
a Yuym BM NOSICHUTE, LLLO ANIOMIHIN Ma€ CTYMiHb OKUCHEHHS +3, a He, MPUMIpoM, +2 yn =57

ﬂ’ 3Baxatoum Ha XiMiyHi BNaCTMBOCTI alloMiHit0, CHOPMYNIONTE Nopaam LWoao BUKOPUC-
TaHHS aNtoOMIHIEBOIO KYXOHHOIO nocyay.

&Y e B NpoMMCNOBOCTi 3aCTOCOBYIOTH BIAHOBHI BNACTUBOCT aloMiHito?

CxapakTepusyinTe XiMivH1IA eneMeHT ANtoMiHI Ta diSNYHi BNaCTUBOCTI yTBOPEHOI HUM
MPOCTOI PEYOBUHW.

N “omy He MoxHa TPUMATV NyrU B anioMmiHiesilt Tapi?
KopucTytounch psaomMm akTMBHOCTI MeTanis, po3tallynte MeTanu Mifb, HaTpIN, antomi-
Hi 32 3POCTaHHSAM XiMIYHOI @KTUBHOCTI.
a Hanumwwite ximMi4Hi PIBHAHHSA 38 CXEMOIO NEePETBOPEHb:
Al4Cs
Al AICl3 — Al(OH)3 — Al,O3 — Al
AIN
58 Cnnas migi 1 anlomiHito macoto 15 r o6pobunm HaaNULWKOM XJI0PULHOT KUCNOTY 14 [0-
Oynu BoaeHb 06’emom 13,44 11 (H. y.). OB4YMCNiTL MaCOBI YacTKM MeTariB y CrnaBi.

Ha nouatky XX CT. B3aEMOZI€EI0 antoMiHil0 3 PO3YMHOM nyry no0yBanu BOOEHb, AKUM
3anoBHOBanM aupwxabni. O64ncnite BiAHOCHWI BuXia BOAHIO o6’emomM 295,68 n
(H. y.), Ans no6yBaHHS 5KOro Byno B3ATO asntoMiHili macoto 270 T.
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TLPawoe/w 3 mu&u}mm Gorcepesimis t@
BukoHanTe HaB4YanbHM NPoekT «Kpunatnin metan», y SKoMy po3KpunTe:
a) BNacTUBOCTI, WO 3YMOBJIIOIOTb LLUMPOKE BUKOPUCTAHHA a/ltlOMiHIlO B PI3HUX ray-
351X rocrnogapcTBa, BiiCbKOBIl cnpasi, NooyTi;
6) BUPOOHWMLITBO atoMiHito B YKpaiHi;
B) BUKOPWUCTAHHS CriaBiB asitloOMiHito;
) NPOAYKLLO BITYN3HAHNX BUPOOHMKIB, LLLO MICTUTb aJItOMIHIN.

3aAI30: QI3NYHI M XIMIYHI
BAGCTMBOCTI

§ 24.
DOEPYM AK XIMIYHUM EJJEMEHT. Meraniunuii etement ®@epym Fe
(mporonHe umcyo 26) poaramioBanuii y mobiuniit nigrpymi VIII rpynou. 3Bep-
HITHL yBary Ha 0COOJHBOCTI €JIeMEeHTHOIO CKJIamy Iiel miarpymnu. ¥ KOKHOMY
mepioni BoHa mpeAcTaBjieHa He OJHUM, a TPhOMAa METAJIIYHIMY eJIeMeHTaMu. ¥y
4 nmepioxi mme meraniuni exemenTu @epym Fe, KobanbTr Co i Hikoa (Hikennp) Ni.
Pagiycu ix aTomis, TeMIlepaTypu IIJIaBJIeHHA I KUIIIHHSA, I'YCTUHY OJM3bKi 3a
3HAUYEHHAMHU, a YTBOPEHI HUMU IIPOCTi PEYOBUHU CXOKi 3a XiMiyHMMU Bjac-
TuBoCTAMHU. IlyM i mosAcHIOETHCA poadTairyBanuda Pepymy, Kobanbry i Hikoay
Tpiagoro y mobiuHi# migrpymi VIII rpymu.
Bawm Bimoma esiekTporHa popmysa aTroma Pepymy:
seFe 1522522p63523p63d64s2.

Bona cBiguuTh, 1110 308HiwWHil (Lemepmuil) enepzemuiHU pieeHb aToma Pe-
PYyMY Ma€ TUIIOBY AJIs METaJiYHIX eJIeMeHTiB 0y/I0By — MiCTUTh IBA S-eJI€KTPOHM.
Toxmi uomy Pepym poamimiernii y VIII rpymi i He HaIeRKUTH OO0 S-eJI€MEHTIB?
BignoBigs KpueThbes y OyIOBi TPETHOTO €HEePreTHUYHOI0 PiBHSA eJIEKTPOHHOI 000-
JIoOHKHU #oro aTroma. [{o KasnbIlito BKJITOUHO el piBeHb CKJIafaBcA JIUIIE 3 S- Ta
p-eneKTpoHiB. B eslekTpoHHi 00oJioHITI aToma Pepymy Ha d-migpiBHI TPETHOTO
€HEepreTUYHOTO PiBHA mepedyBae€ IIICTh eJIeKTPOHIB. A B CyMi 3 TBOMAa eJIeKTPO-
HaMHJ YeTBEPTOTO EHEPTEeTUYHOr0 PiBHA iX Bicim. IIuM i mosicHIOETHCA pO3TAIITy-
Bauua @epymy y VIII rpymi. Yu mir BiH mocicTu Miciie B FOJIOBHII migrpymi miel
rpynu? Hi, Tomy 1110 B eIeMeHTiB IOJIOBHUX IIATPYI KiJbKiCTh €JIeKTPOHIB Ha
30BHIIITHROMY €HEPTEeTUYHOMY PiBHi JOPiBHIOE HOMEPY Irpynu (BUHATOK CTaHO-
BUTh ['izporeH, Ko BBaskaTu iioro exemenToM VII rpymnm), i BajeHTHi e1eKTPO-
HU PO3TAIIIOBaHi JIMITIe HA 30BHIIITHROMY €HepreTUYHOMY PiBHi.

VY cmoanykax ®Pepym mposBise 34e06iJbITOT0 CTyHeHi okucHeHHA +2 i +3,
X04Ya 3a IMeBHUX YMOB MOJKHA J00YTH PEYOBUHU 3 BUIIIUMU CTYIEHAMU OKUC-
HeHHJ.

INOIMMUPEHHA ®EPYMY B IITPUPO/II. 3a moMIIPEeHHAM Y IIPUPOIL oMY
HaJIeXKUTh YeTBEPTE Miclie, a cepel MeTATIUHUX eJIeMeHTiB — apyre. @epym
MiCTHUTBCA IIepeBaskKHO YV CKJIAA1 OKCUAIB, cyaIb(imiB, KapOboHaTiB, III0 CTAHOB-
JATH OCHOBY MOT'0 MiHepaJIiB i pyz.
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ITokynagu 3aisHUX Py YTBOPIOIOTHL MiHepanu mazHemum (MarHiTHUMI
sanisuak) Fes04 (man. 54, a), aumonim (0ypuit 3amisuakr) Fe,O3 + nH50, ze-
mamum (uepBoHU 3anisHAK) Fey,O3 (man. 54, 0), cudepum (3anisHuii mmar)
FeCOs, nipum (3anisuuii Konuenan) FeS, (mam. 54, g).

3anisopyaHi MiHepanu: a — MarHeTuT; 6 — remaTuT; B — nNipuT

ITpocra peuoBmHa 3ay1iB0, yrBOpeHa aTromMamMu PepyMy, Y IPUPOLL TPAILIA-
€ThCsA PiIKO, IepPeBaKHO B yJIaMKaX METEOPHUTIB, 1[0 JOCATJIN II0OBEePXHi 3eM.Ii.

WA

OpraHiami NIognHn.

HamarHiyyBaHHs
3anisa

== TloujkaBTecb, $Ki Xap4oBi MPOAYKTU
nietonorn i nikapi pagate BXMBATU
ONa niaTpuManHa Bmicty Pepymy B

Y He3HauHiN KinbKocTi PepyM BXOAUTH
0o CKJany KJITWUH opraHismiB. B opra-
Hi8Mi mopocJiol JoAuHU OJU3BKO 4—5 T
Depymy, 3 akux 65 % mepebyBae y cKia-
Ii reMorsobiHy KPOBi.

Hapgpa mamoi nepsxaBu MicTATHL BeJIWKi 3ama-
cu 3ajisHux pyn. Haiibinbeimi pomosuia, Ha 6asi
SAKUX 3AiMCHIOIOTH TPOMMCJIOBE BUPOOHUIITBO 3a-
Jisa i woro cmiaaBiB, Bigkputi y KpuBopisbkomy,
Kpemenuynpkomy Ta Bimoripcskomy 3sasisopyi-
HuXx OaceifHax.

®ISUYHI BJJACTUBOCTI SAJIISA. 3arizo —
cpibiacTo-6inmii i3 cipyBaTuM BiATIHKOM MeTas
(y mopoIIKoIoAiOHOMY CTaHi GJIMCK BTPAYaETHCS,
KOJIip cTae cipyBaTo-4OpHUM). 3aJIi30 Ma€ I'yCTH-
Hy 7,87 r/cm® i remmeparypy miasierHa 1539 °C.
ITig yac HakaJIIOBAaHHA METaJ JEeTKO IIPOKATYETh-
cd, KyeTbedA. Harri nmpamigy BUKOPHUCTOBYBAJIHU ITIO
MOT0 BJIACTUBICTH IJA BUTOTOBJEHHS Y KY3HAX
IIyriB, OOPiH, KOJIiC, COKUP, IMiAKiB, MOJIOTKIiB,
Jgormat Tormfo. He BUIIaJKOBO OMHUMU 3 TOJIOBHUX
nmepcouaskiB «Beuopis Ha xyTopi 6ina JuKaHbKM»
M. B. T'orona Ta Komenii «3a mgBOMAa 3aMITMU»
M. II. Crapumbkoro € koBaji Baxkyiaa ta MukoJa.

Tpaguiii KoBaabcTBa 30eperancs B Y KpaiHi mogeKkyou i 1o HAIIIUX THIiB.

3as1i30 Ta H0oro CIJIaBU IPUTATYIOTHCA MAarHiTOM i JJeTKO HAMarHiYy0ThCS
y MargiTHOMY HOJIi, € JOOpPUMU IIPOBiTHUKAMU CcTPyMy i Temsaa. Ha migTeep-
IKEeHHS 3IaTHOCTI 3aJIida HaMarHigyyBaTHC ITiJHECITh MATHIT 10 KYIKY 3aJIi3-
HUX CKPiNlOK, i BU mobauunTe, 110 CKPITKY IPUKPITUINCA He JIUIIe 0 Martiry,
a ¥ oHA [0 OMHOI HA 3pa30K Tipaaugu (Maj. 55).
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Ha marmiTHuUX BJIACTMBOCTAX 3aJisa i Horo cumjaasiB
I'PYHTYETHCA IXHE BUKOPUCTAHHS K MaTepiajy AJid BUTO-
TOBJIEHHA CEPIleBUH TpaHCcHOpMaTOpPiB, BaHTaKOIIigiiMa-
uiB, Tesie(pOHHIX MeMOpaH TOIIIO.

XIMIYHI BJIACTUBOCTI 3AJII3A. 3anizo 3 BHCO-
KUM CTYIIEHEM YMCTOTH He MiAHaeThCsA KOPo3il — ip:raBiH-
u10. BIngii y m. [esi 6s113bK0 16 cTOMIITH CTOITH MOHOJIITHA
KOJIOHA 3aBBUINKU 7,21 M, BUrOTOBJIeHA MaliKe i3 4mucToro
(99,72 %) 3amisa, i BOHa IPaKTUUHO He IMigJaeThbCcs ipaKa-
BimHIO (Maj. 56).

Yueni 10 11p0ro yacy He SiAMIJIN OCTATOUYHOI IYMKU TIPO
Te, AK B Ti YacH OTPUMAJIU 3aJ1i30 TAKOTO CTYIIEHA YUCTOTHU.

PisHi gomimKu 30i7bITYIOTH aKTUBHICTE 3aji3a B ycix
XiMiUHUX peaKIiax.

P I I R I R I I I I T A A A AP AP P PP
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ITomi6HO mo OinMbBIITOCTI MeTasIiB 3aJ1i30 OKMUCHIO- 4
€ThCA KMCHEM Ta iHIIIMMK HeMeTaJlaMu, BCTYIAE Y
peakIiii 3amMimIeHHA 3 KUCJAOTAMU i COJIAMU MEHIIT
aKTUBHUX 3a PepyM MeTaJTiUHUX eJIeMeHTiB, B3a-
€MO/JIi€e i yac HarpiBaHHSA 3 BOJOIO.
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Hep>agitoua KonoHa
3 4MCTOro 3anisa
(m. Oeni, Inaia)
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Posraaremo meranbHIiNIe XiMiuHI B1acTHBOCTI 3aiiza.
1. Bzaemodis 3ani3a 3 KucHeMm
Bam yixe memoHCTpyBasin AOCJiJ 3i 3TOpaHHA 3ajida B KUCHi, ¥ AKOMY
3a JIiueHi CeKYHAU TOHKA 3aJIi3Ha roJIKa 3ropaJjia CIilyuyuM HoJayM’ M, a YTBO-
peHUi TpoAyKT peakitii 3anisna oxanuna FesO,4 momupioBaBea B yci 60K,
Haraaymouu 0OeHraJbChKi BOTHi:
3Fe + 205 = Fe30y, 1)
+2 +3
(FeO - Fe,03) sanisua okaysnHa.
SIk 3as3HaueHO B IYy:KKaX, 3aji3HA OKaJUHA € MOABIHUM OKCHUIOM, Y
depym(Il) okcunai 3i crynenem okucHeHHs +2 1 +3 y dhepym(III) oxcupi.
2. B3aemo0ia 3 iHuumMu Hememaiamu

2Fe + 3Cl,y = 2FeCly (2)
2Fe + N, = 2FeN 3)
Fe + S =FeS (4)

3. Baaemodia 3 kucaomamu

Bsaemopia sajiza 3 KucaoTaMu 3aJIEsKUTh BiJl TeMIepaTypu Ta KOHITEHTpa-
mii xucaoru. IlepexoHaTrcsa B oMYy MOKHA Ha TAKOMY Je€MOHCTPAI[ITHOMY
mocaigi. ¥ 4 mpob6ipKu IoMicTUMO O OAHIM JIOKI[] 3a/IiBHOTO IIOPOIIKY. Y IIep-
1y mpobipKy mosiaeMo 2—3 MJ po30aBJIEeHOI XJIOPUAHOI KUCJIOTH U uepes3 He-
BEeJIMKUU ITPOMisKOK UaCy CIIOCTepPiraTuMeMoO IIOsABY TyXUPIliB rasy. [aa npu-
CKOpEeHHJA peakIlii BMicT mpobipKu MOXKHA migirpiTu.

Y npyry mpobipKy HaJ/LIEMO CTLIBKH 2K PO3UMHY pPo30aBiieHOi cyJIbghaTHOI
KUCJIOTHU. Pe3yIibTaTu criocTepeskeHHsa OyAyTh aHaJIOTiUHi 3 IepIIoio IPobipKoIo.

129)



~
-

7 wiallh oy k < 3 )
o)
CrJiameMo piBHAHHS pPeaKIfii:
Fe + 2HC1 = FeCl, + H,T; (5)
Fe + H,SO, = FeSO, + H,T. (6)

HomaBaHHA OO TPETHOI MPOOIPKYU KOHIEHTPOBAHOI CYJIb(ATHOI KHUCIOTU
H,SO, i B ueTBepTy npobipKy — KoHIeHTpPoBaHOI HiTpaTHOl Kucaotu HNO;,
MiATBEPINJIO eKCIIEPUMEeHTAJIbHO 3HAHHA, 3100yTi 3 § 21, — 3a/1i30 He BBAEMO-
i€ 3 KOHIIEHTPOBAHMMMY HiTPATHOIO I CyJIb(ATHOIO KMUCJIOTAMU.

TLOV\P&(U,&O(XW\,& LPY AML Sttt e ;

3aBpgaHHsa 1. Ha3BiTb NpoayKTu i BU3Ha4Te TUNm peakuin 1-6.

3aBpgaHHs 2. BnaHauTe CTyneHi OKUCHEHHS €IEMEHTIB y PEYOBUHAX.

3aBpgaHHa 3. OKMCHI 41 BiOHOBHI BTaCTMBOCTI BUABNSIE 3a1i30 B LMX peakLiax?

3aBgaHHsa 4. Ak OypneTte AOBOOUTU, WO B peakLisx 3 XJIOPUAHO 1 p036aBne-
; HOO CyNbdaTHO KNCNOTaMM BUAINSETbLCA BOAEHb, @ He iHWWIA ra3?

36eprimsb yeazy! Y peakiiax 3 po3baBIeHMMU XJOPUAHOIO Ta CyJabdar-
HOIO KHCJIOTaMU 3aJ1i30 YTBOPIOE cib Pepymy(2+), TOAL AK ¥ peakIrii 3 XxJa0poM
YTBOPIOETHCA Ciib Pepymy(3+).

4. Bzaemodis 3 600010

3 BJIaCHOTO JOCBiy KOKEeH 3 Bac 3Hae€, II[0 3aJIi30 3 BOJAOIO He B3a€EMOJIE.
A iHakmie, HaBiIlO TOAi BUTOTOBJATH 3 HBOTO IHUINA KOPaOJiB, KyXOHHE
npuaazngsa roiro? Ta mig yac mponyckauHsa mapis BOAU HAT
HarpiTUM IIOPOIIIKOM 3aJji3a BimOyBaeThCs peaxlis, IIo
CYIIPOBOJKYETHCS YTBOPEHHAM 3aiisHol okanumau Fez0y
i BomHIO:

o

t
— 3Fe + 4H,0 = Fe;0, + 4H,T
fx 6aunre, 3amiso BigHosa0€ I'igporex 10 BOAHIO.
5. Baaemodia 3aniza i3 conamu
Aromu Pepymy 3aMillyioTh HOHM MEHII aKTHUBHOIO
\_/ MeTaJigyHOTO ejieMeHTa B po3uuHi #oro coui. Ilpuxian

TAKOl peakIlii BaM BiloMUI: y PO3UNHI MiTHOTO KYIIOPOCY
[list po3unHy Ha 3aJIi3Hi peaMeTH (1IBAXY, CKPINTKY, KHOIIKHU TOIIO) J0-
kynipym(ll) cynbdaty CUTB IITBUJKO OCiZla€ BiJHOBJIeHA MiIb, HaJa0uu iM UepBoO-
(MigHoro Kynopocy) HO-I[ETJISTHOTO KOJIbopy (Maut. 57):
Ha 3ani3Hui npeameT 0 +2 +2 0

Fe + CuSO4 = FeSO, + Cu.

AKICHI PEAKIIII 3 BUSHAYEHHA B PO3YNHAX HOHIB ®EPY-
MY (2+), DEPYMY(3+), IIJIIXOM OCAIKEHHSA IX JIYTAMH. Poguns-
HUMH Y BOJi CKJIASHIMU PEUOBUHAMMU, 110 SUCOIIIIOIOTh 3 YTBOPEHHAM KaTiOHIiB
Depymy(2+) i Pepymy(3+), € ixHi cori. BuBUMBIITY BJIaCTUBOCTI COJIeli i JIyTiB,
BU Ji3HAJINCH, IIT0 PEaKIlii MiK mIpeacTaB-

W

== [MpuraganTe, WO HaTPIA rigpokcua,

KanbLiii rigpokcua, Ginoro Kombopy, HUKaMHU IIUX KJaciB HEOPraHiuHUX CIIO-
3 BOJOI0 BOHM YTBOPIOIOTL 6€36apBHi  JIYK BifOyBalOThCS 3a YMOBU YTBOPEHHS
po34nHN. HEPO3UYMHHOIO IiApoKcuay abo coJi.
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Depym(Il) rizporcus i pepym(Ill) rizpokcus — HepPO3YMHHI Y BOAI pedo-
BuHHU. [Jo TOrO 2K iXHill KOJIip BimMiHHMI Bi KOJIBOPY OLIBIIIOCTI MiAPOKCUIIB.
®Depym(I1I) rinpoxcun Fe(OH); — peduoBuHa ip:KaBo-KOPUYHEBOT'O KOJIBODY.
®Depym(Il) rizpoxcng Fe(OH), — peuoBuHa 3esieHyBaT0-6i710T0 KOJIHOPY,
IIT0 ITiCJIsA YTBOPEHHSA IIOCTYIIOBO HaOyBa€e ip:KaBo-KOPUYHEBOTO 3a0apBJIeHHA
yepes IOJaJibllle OKMCHEHHA KaTioHiB Pepymy(2+) KuUCHEM y IPUCYTHOCTI
BOIU 10 KaTioHiB Pepymy(3+):
4Fe(OH), + Oy + 2H50 = 4Fe(OH);s.
Hagenenoro indopmartiero MokHa CKOPUCTATUCA IJis BUSHAUEHHS B PO3-
ynHax ioHiB @epymy(2+) Ta Pepymy(3+).
FeSO, + 2KOH = K,S0, + Fe(OH),d
3eNeHyBaTo-
6inni ocag,
Fe2t + S0 + 2K* + 20H™ = 2K* + SOZ™ + Fe(OH)y\
Fe2t + 20H™ = Fe(OH),{
FeCl; + 3KOH = 3KCl + Fe(OH);3!
ip>xaBo-
KOPUWYHEBWUI ocap,
Fe3* + 3Cl~ + 3K* + 30H = 3K™* + 3Cl~ + Fe(OH)34
Fe3* + 30H = Fe(OH)34
3HaHHA MUX AKICHUX peakIiii JomoMO’Ke BaM PO3Mi3HABATHU CIIOJYKN
Depymy(2+) i Pepymy(3+) B po3unHax.

Ximie — ue scumma: emopinxa WPUPOQROQOCAGHUKA

JlabopatopHi gocnign 4—-6
BusBneHHs B po34MHi kaTioHiB Pepymy(2+), Depymy(3+), Bapito

Bam 3Hapo6naTbca: npobipkuy, WTaTUBM A9 NpPoBipok, po3ynHu conei depy-
My(2+), Depymy(3+), Bapito, conei cynbdaTHOi KNCNOTH, Nyry.

MpoBeniTb peakuilo Mk po3unHamu cosii Pepymy(2+) i nyry.
CnocTepiranTe 3a SBULLEM, L0 CYNPOBOMAXKYE L0 PeakLito, MOSACHITb NOro. 3anuilitb
pe3ynbTat CnocTepexeHHs y 3owmnTt. Cknaaitb MONMEKYNSPHE, NOBHE i CKOPOYEeHe
MOHHI PiIBHSIHHS NPOBEAEHOI peakLiil.

MpoBeniTb peakuilo MixX po3dunHamun coni Pepymy(3+) i nyry.
CnocTepirainTe 3a SBULLEM, L0 CYNPOBOIXKYE L0 PEAKLLitO, MOSACHITb NOro. 3anuilitTb
pes3ynbTaty CrnoCTepexeHHs y 3owmnTt. Cknagitb MOJIEKYNSPHE, NMOBHE i CKOPOYEHE
MOHHI PIBHSHHS NPOBEAEHOI peakLiil.

MpoBeaitTh peakuilo MiX po3ymHamu coseit bapito i cynbdartHoi
kmcnotn. Cnocrtepirante 3a SBULLEM, LLO CYNPOBOMXKYE L0 peakLiito, MOSICHITb 10ro.
3anuwitTb pe3ynbTaTtv CNOCTEPEXEHHA Y 30WNT. CKNaaiTb MONEKYISPHE, MOBHE i CKO-
pPOYEHE MOHHI PiIBHSHHS NPOBEAEHOI peakLiil.

Y BUCHOBKY 3a3HauyTe, 3a AOMNOMOrol0 SKMX SIKICHUX peakLii MOXHa BUSBUTU

B pO34uHi kaTioHn Fe2*, Fed*, Ba?".
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Znaemo, posymiemo

Y yomy nonsiraloTb 0ocob6nmBocTi 6ynosn atoma Pepymy Ta 10ro mMicLe B NepioanyHin
CUCTEMI MOPIBHAHO 3 ANIIOMIHIEM?

6 MosacHiTb, Ha niacTasi 4oro ®epym nomictunu y VIl rpyny nepioguyHoi cuctemu.
a CxapakTtepuayiTe ¢i3nyHi BlacTMBOCTI 3ani3a.

MepeniviTe xiMivHI BNacTMBOCTI 3anida. [Jo akTMBHUX Y1 ManoakTUBHUX PEYOBUH Hae-
XUTb 3aNi307?

i) YCTaHOBITb BiAMNOBIOHICTL MiX €1IeKTPOHHUMK (hOPMYySiamn aTOMIB i Ha3BaMM XiMi4HKX

efleMeHTIB.
EnektpoHHa ¢popmyna Ha3Ba enemeHTa
1 | 1522522p83s2 A |Cynbdyp
2 | 1522522p%3523p3 B | Pepym
3 | 1522522p63523p830f4s2 B | MarHii
4 | 15225%22p%3523p! I | ®ocoop
A | AntoMiHIn

a PosTalwynte dopmMynn pedvoBuMH 3a 30ifbLUEHHSM CTYMeHs OKUCHEeHHs dDepymy:
Fe(OH)3, Fe, FeCl,.

Yy HanexaTtb pPo3rnsHyTi B naparpadi aKiCHi peakLil 3 BUSHAYEHHS B PO34MHAX NOHIB
depymy(2+), Pepymy(3+) 00 OKMCHO-BIAHOBHUX? Bignosias o6rpyHTyliTE.

W MopisHAlTe 06’eM BOAHIO (H. Y.), WO BUAINSETLCA Nif, Hac B3aeMOZi 3aniza mMacoto
16,8 r 3 1OCTATHLOIO KiNbKICTIO: @) XJIOPUAHOI KMcnoTu; 6) Boau.

O6uucnitb macy pepym(lll) xnopuay, WO yTBOPUBCS B peakLiii 3asida KifbkKiCTio peyo-
BMHM 0,2 MOJIb 3 OCTATHBLOIO KiNIbKICTIO XJ10PY.

3anisHy nnactuHky macoto 100 r 3aHypuam B po3umH kynpym(ll) cynbedarty macoto
200 r. MNMicnsa 3aBepLUeHHN peakLii Maca nnacTuHkK 3binblimnnack Ha 0,2 r. O64ncnitTb
MaCOBY HaCTKy COJli y PO34MHi, B3ATOMY AJ19 peakui.

§ 25 3aCTOCYBaHHs METAAIB
4 13 IXHIX CNAGBIB

IHpopMaLiiHa AOBiIAKA
# Cnnasu — Le cuCTemMu, yTBOPEHi CrIaBieHHSM ABOX i 6inbLue KOMMOHEHTIB (MeTanis
3 MeTanamu abo meTaniB 3 HeMeTanamm).
A TMomix crnnasis PO3PI3HAITL MEXaHidHi CyMiLli, TBEPAi PO3YMHM i XiMiYHI CNOAYKY.

#. Cnnasu BUSBASIOTb SK 3arasibHi BNACTMBOCTI METaNiB, TakK i HOBI, BiACYTHI Y KOXHOMO
OKPEMO B3ATOro KOMMNOHEHTA.

# TemnepaTypa nnaeneHHs, TEMO- 1 eNeKTPONPOBIAHICTL CNNABIB HUXYi, TBEPAICTbL
i MexaHi4yHa MILUHICTb BULLI MOPIBHAHO 3 iHAMBIOYAJIbHUMMW BNACTUBOCTSIMM MeTanis,
3 9KUX BUTOTOBJIEHUI CMNaB.

132)



Cepen MeTasiB € Taki, 10 BiKe KiJIbKa THCAYOJITH BUKOPUCTOBYIOTHCS
JIIOAWHOIO, a € BiIKpUTi HabaraTo misHirre.

3aBIAKU CcBOIM (i3UUYHUM BJIACTU- ': Mpurapaite 3 icTopii, ki enoxmu
BOCTAM MeTajd Ta iXHi CIIaBU IIHMPOKO opep>kanu CBOI Ha3By BifL, HA3B MeTa-
BUKOPHUCTOBYIOTh V Pi3HOMAHITHUX BU- Nig 4mix cnnasis.
poOHHUIITBAX.

3aaizo. Cepen MeTasiB 0ro BUAOOYBAIOTh i BUKOPUCTOBYIOTH HAOiIbIIIE.
CBiToBuii Bumo0yToK 3asriza npubdausuo y 20 pasis mepeBuiiye Bug00yTOK ycix
iHIX MeTaJIiB, padoM y3saTux. OCHOBHA rajy3b 3aCTOCYBAHHS I[LOTO METAJY
— MamuHOOyAyBaHHA. ¥ JiTakoOyAyBaHHI BUKOPUCTAHHA 3ajida oOMesxe-
He uepes Horo rycTuHy, 110 Maiike BTpuUdUi OiybIia, HisK B ajqioMiHito. 3aiso
BHUKOPHMCTOBY€ETHCA IIePEBAKHO Y BUTJIAMAL CIIJIaBiB, 1110 HA3UBAIOTHCA YABYH 1
cmans. Hata gepskaBa HaJIE}KUThH IO CBiTOBUX JIi/lepiB 3 BUPOOHUIITBA YABYHY
i craui.
Yaeyn — KPUXKUU CILJIaB 3aJi3a 3 ByIJlelleM, BMiCT SKOTO CTaHOBI/ITB.'
. 2—4 %, 1 momiok cipku, pocdopy, cuiirito (KpemMHi0), MapraHITio. 2

. .
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HecaTy dacTuHy BUIO0YTOrO YaBYHY BUKODPUCTOBYIOTH AK MaTepiaa y
MaIInHOOYAYBaHHi, PEIITy IIepepodasaoTh HA CTAlb. ¥ CTaJi MEHIINI BMicT
IOMIITIOK, IIOPiBHAHO 3 YaBYHOM.

PR I R I I I I I R R R I I R R R R ) .

" Cmans — xoBRUit ciaB 3amisa 3 ByIJIeneM (3a3Buuaii He OijbIre 2 %)
cipkoro, cuiitiem (KpemMHieM), (hocdopom i Mmapraniiem, BMiCT SKHUX CTAHO- ;
BUTH 0113bK0 0,1 % . Bucokoskicui craii mictares meniie 0,2 % ByrJieIio. .

sssceee,
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3asizo Ta MOoTo CIIaBU MAIOTh YHIKAJIbHY 3JaTHICTh MPUTATYBATUCI MarHi-
Tom. Ha 11i#i BJ1acTUBOCTI 3aCHOBAHO 1X BUKOPUCTAHHSA Y BAaHTAMKOIIIJHIMavax.
Hepmomikom 3amisa € #oro 37aTHICTh A0 KOPO3ii — PYWHYBAHHSA IIiJ] BILINBOM
YMHHUKIB HaBKOJIUIITHLOTO CepeoBUIIA.

3 iMeHeM BUAATHOT'O BUHAXimHMKA i BueHOro-meramypra Mukosu Lirapio-
HOBUYAa MO3roBOro moB’A3aHO BiIKPUTTA Ta IIPOMMUCJIOBE BIPOBAIKEHHSA CY-
YaCHUX CI0C00iB mepepoOdKH YaByHY Ha CTAJb.

Mukona InapioHoBny Mosrosovi (1901-1959).
BupatHnii BuHaxigHuk i B4eHun. Hapogmeca y m. Ku-
€Bi, BULLYY OCBITY 3000yB Ha MexaHiYHOMY dakynbTeTi
KnIBCbKOrO MOMITEXHIYHOrO IHCTUTYTY (HUHI Hauio-
HaNbHUI TEXHIYHWIM YHiIBepcUTeT YKpaiHn «KUIBCbKMA
MOJITEXHIYHUIA IHCTUTYT iMeHi Irops Cikopcbkoro»). Y
1936 p. Bneplle y CBITOBIV NpakTuLi 3AiINCHUB MPO-
OyBKY PiAKOro YyaByHy kncHem. 3 1956 p. uein BuHaxig,
OyNi0 BNPOBaAXEHO Yy MPOMUCIOBUX MacluTabax Ha
MeTanyprinHmx kombiHaTax YkpaiHu.

KncHeBuin KOHBEPTOP
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IBaH NaBnosuy bapaiH (1883-1960). YueHuin-meTanypr 3i CBi-
TOBUM iM’IM, BULLY OCBITY 3000yB Y KMIBCbKOMY MOAITEXHIYHOMY
iHCTUTYTI. MeBHMIN Yac nepebyBaB Ha KEPIBHUX NOCAAAXxX KifibKOX
MeTanyprinHux 3asoaiB YkpaiHm, 6arato 3pobumB o po3BUTKY iX
NOTYXHOCTI, 30Kpema, Ans 3anycky nepuoi 100-TOHHOI LOMEHHOT
nedi 3 BUNAaBkM 4aByHy. Y 1944 p. iHiLiloBaB CTBOPEHHSA MeTanyp-
rinHoro dakynbteTy B KUIBCbKOMY MNOAITEXHIYHHOMY iIHCTUTYTI. IBaH
MasnoBuy nigTpmyeae M. |. M0O3roBoro y Moro goCnigyXeHHsx,
YCIiNsAKO CNpusB iX NPOBEAEHHIO.

HepeanbHO yABUTY MOBHUI IIEPEJIiK yCiX rajiy3eii BUKOPUCTAHHSA YaBYHY i
craji. I3 KaHIIeIAPChKOI CKPINIKY i MIBaIlbKOI T'OJIKM, CTAHKIB i1 aBTOMOO1LIiB,
KopabJiB i CiIbCHKOTOCIOZapChbKUX MAIIIMH, MOCTIB i 3a1i300€TOHHUX KOH-
CTPYKILili Oy/e BiH CKJIaJaTHUCh i He 3aKiHUyBaTHUCh.

CrotaBu 4aByH i CTajb CTAJM OCHOBHUMU Ma-
TepiasaMu IJIs CIOPY/IKeHHS maM’ STHUKA BaTh-
KiBmmua-Matu mHa Bucokomy mnaropbi Kwuesa.
Kapkac Burorosyienuii i3 Hep:xaBitouoi craJi, Bu-
mIaBjaeHol Ha 3aBofi 3amopiskcranb. CKyJIbITYPY
BCTAHOBJIIOBAJIU CTOMETPOBUM KPaHOM, AKUI OyB
BUTOTOBJIEHUH CIEIiaJbHO AJA IBOTO i3 YaBYyHY
Ta inmux marepianiB. CyijbHO3BapHa cIopyaa
carae y Bucotry 102 m i Baskuts 450 T (Mmas. 58).

AJITOMIHIN. EnexkTpuduHMil cTpyM Iepeja-
€TLCS BiJ OJKepesia CTPyMy alloMiHieBUMHU abo
MigHEMU apoTamMu. Xoua aJIOMiHIA 3a eleKTpo-
OPOBiAHICTIO IIOcizae TpeTe Miciie micjas cpibJa
¥ Migi, HaWOiabIIe eJIeKTPUYHUX APOTiB BUTOTOB-
JISIOTH caMe 3 Hboro. IlosfAcHI0EThCA 11e, TTo-TIepIIle,
moInupeHHAM AJIIOMiHiIO y IpuUpoai, mo-mapyre,
BiH HaAWJErmui cepen IIUX MeTaJiB, IIO-TPETE,

. 4

cobiBapTicTh 10T0 BUPOOHUIITBA HATHUIKYA.
Mam’atHuk BatbkiBwmHa-MaTu 3 HBOTO BHUIOTOBJISIOTH TOHEHBKY ILIiBKY
(M. KniiB) (aroMiHieBY (POJIBrY), IKY 3aCTOCOBYIOTH Y Xap-

YOBiii i (hapMareBTUUHIN raayssax IJisd IaKyBaHHA
OpoAYKTiB i mirysok. IIpoTe ocCHOBHe 3aCTOCYBaHHS aJIIOMiHi€BUX CILJIaBiB —
e MaIlnHOOYAYBaHHA, JiTaKOOyAyBaHHA, KOHCTPYKIIiMHI MaTepianu TOIIo.
Bono moB’sa3aHe 3 10T0 BUCOKUMHU €JIEKTPO- M TeIJIOMPOBiIAHICTIO, 3JaTHiCTIO
IO YTBOPEHHS JIETKUX, MiITHIUX 1 KOPO3iAHOCTIHKMUX CILIAaBiB.

Mana rycrtmra Ta iHOII WOro BJIACTUBOCTI BU3HAUMUJIM 3aCTOCYBaHHSA
ArromiHilo Ta foro ciiaBiB y pakero-, JiTako-, aBTO- i KopabjaeOyayBaHHi.
IToTpi6HO 3asHaunTH, 1110 MoHAL 60 % KOpIIyCy JiTaKa CKJIamaEThes 3i criaBiB
aJIIOMiHiIO 3 Miff0, MArHieM, TUTAHOM, CHJIiIlieM. JIiTaK YKpaiHCHKOT0 BUPOO-
HuitBa Au-225 «Mpisg» apyruii 3a BeJIMYUHOIO 1 ITOTYKHICTIO Y CBiTi mOBiTpsA-
HU TpPaHCIOPTHUHA 3aci6. Bin Moike mimHiMaTy I TpaHCIIOPTYBAaTH BaHTaXKI
Ha maJjieki Bizcrani macoio 10 250 T. Maca mOpoKHBOTO JIiTaKa T CTAHOBUTH
250 1, nosxxkuna — 84 M, Bucora — 18,1 M, posmax Kpuia — 88,4 m (mai. 59).
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MI/Ib. Ha BUuKOpHCTaHHI [[HOTO METAJy I'PYHTYETHCS BCA €JeKTPOTEXHIKA.
JocuTh MOMIUPEHNMH € CILJIABY Miii — O6poH3a (OCHOBY CTAHOBJIATH MiZlb Ta 0JIO-
BO), JlamyHb (OCHOBY CTAaHOBJIATH MiJb i TWHK), MeibXiop (OCHOBY CTAHOBIIATH
MiZb Ta HiKeJb). 3aBAAKU I[IHHUM MEXaHiYHUM BJIACTUBOCTSM, CTiHKOCTi 10
KOpo3ii, JJerkomy JIUTBY If 0OpoOIli cIJIaBM HAa OCHOBI Mifi IITMPOKO BUKOPIUC-
TOBYIOTh y TE€XHilli, BUTOTOBJIEHHI I3BOHIB ajs xpamis (maJ. 60, 8), mocyny,
XYIOKHIX Ta iHmux BupobiB. Tak, i3 6poH3u BUTOTOBJIEHI mam’aTHUKY Boraa-
Hy XMeabHUIIbKOMY (MaJji. 60, 6) it Tapacy IlleBuenky (mai. 60, a) B Kuesi.

Bupo6u i3 cnnaeiB migj

Tuman yaBiui minuinmmii 3a cTaab it HeHAOAraTo BAXKUNH 3a aIIOMiHil, Mae
BHCOKY TeMIIepaTypy IJaBJeHHA Ta CTiHKuU# 10 Koposii. Turamosa miacTuH-
Ka MOJKe poKaMu mepeOyBaTH IIiJ BOAOIO ¥ He migmaBaTucsa Koposii. Crasu
3 ToJaBaHHAM TUTAHY JIeTKi, Mil[Hi, aHTUKOPO3iliHi, TOMY TUTaH, AK i aJIFOMi-
Hill, He3amMiHHUII y KopabJe-, pakeTo- i JiTakoOyayBaHHi, a 3HeJaBHA i B Me-
ITUITWHI.

CeuHneyb HAJIEIKUTD IO BAKKUX U BITHOCHO M’ AKUX METaJIiB, BUKOPUCTOBY-
€ThCA Yy BUTOTOBJIEHHI 00EIPUIACiB, CBUHIIEBUX aKYMYJIATOPIB, MiAIIAITHUKIB.
CBuHenb 3[aTHU OTJIMHATY PEHTTeHiBChbKi 1 iHIII ITKiAIMBI TpoMeHi, ToMy
0ro0 BUKOPHCTOBYIOTH y BUTOTOBJIEHHI 3ac00iB 3aXHCTy BiJ OmpOMiHEeHH.
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IIT0o6 JsokasizyBaTy HeOe3meuHe BUIPOMiHIOBAHHA Hicjs aBapili Ha YopHo-
ounbchbkitt AEC, Ha 3pyilHOBaHUII peakToOp Ta IPUJETJy TEePUTOPito OyJio
CKUHYTO THUCAYi TOHH CBUHIIeBOBMiCHUX MaTepiaJIiB.

TouKuUM 1MIapoM YUHKY TOKPUBAIOTH IIOBEPXHIO 3aJIIBHUX JUCTIB i BUTO-
TOBJAIOTH JaX’ 3 OIMHKOBAHOTO 3aji3a, BUPOOU ITOOYTOBOTO ITPU3HAUEHHS
(Bimpa, Tasu), 3 METOIO BaXUCTY BiJ KOPO3ii.

€nyHUN pigKME 3a 3BUYAHUX YMOB MeTaJ pmymb BUKOPUCTOBYIOTH Y
ANEePHUX PeaKkTopax I Bi[BeIeHHS TelJla Ta Y MeIUYHUX TEPMOMETPaxX.

0O.J1060 3aCTOCOBYIOTh Y BUPOOHUIITBI pisHuX cmaaBiB. Tak, BUKOHyHOUHN
masAJbHiI pOOOTH, KOPUCTYIOTHCS JIETKOIIJIABKUM CIIJIABOM 0JIOBA i3 CBUHIIEM,
III0 Ma€ Ha3By «Ipumoii». KoHcepBHi OaHKU 3cepenHU IIOKPUBAIOTh TOHKUM
II1apoM OJIOBA.

Tanmaa Mae BJIACTUBICTh, sKa BiICYTHS y Oy/b-IKOTO 3 MeTaJIiB: BiH He
B3a€EMO/Ii€ 3 JKUBUMU TKaHUHAMU OPTraHi3sMy JIOAUHU, HeIIKiJJIUBUY AJId HUX.
3aBAAKYU IIbOMY TaHTaJ BUKOPUCTOBYIOTH IJIA CKPINlJIEHHA KiCTOK IpU mepe-
JIOMaX, BUTOTOBJIEHHS XipypPriyHUX iHCTPYMEHTiB.

Y BUPOOHUIITBI Cy4yacHMX aBTOMOOiJiB BUKOPHCTOBYIOTHL OaraTo MeTasiB
i cnraBiB, me He o0xomuThCs 6e3 sarnadir. JIume 0,1-0,2 % Bamaniro, moma-
HOTO 0 cTaJji, poOuThk ii CcTiliKOI0 4O TepTd. 3 TAKOTO CILJIABY BUTOTOBJISIOTH
pyxomi meTasi MaIiruH, 11100 3amo6irTy iX cIpaIoBaHHIo.

Bucoxry crifikicts crasi go Koposii HazamoTe mo6aBKku xpomy. Bimoma Bam
HepsKaBifoua cTajib MiCTUTD y cBoeMY cKJiafi 18 % xpomy Ta 8 % Hikemto. Cepexn
MeTaJIiB XPOM Ma€ HalOiabIITy TBEPAiCTE i BUCOKY CTiliKicTh Mo Koposii. Ha mux
BJIACTMBOCTSX 3aCHOBAHO XPOMYBAHHSA ITOBEPXOHBb 3aJi8HUX BUPOOIB 3 METOIO
3aXUCTY Bix Kopo3sii i moapanuu. [Ipryomy TOBIIMHA XPOMOBOI ILJIIBKU CTaHO-
BuThb 0,005 mMm. Banckyui yacTuHM aBTOMOG1IiB TOKPUTI TAKOIO TLTiBKOIO.

3a 30s10momM 34aBHAa 3aKpinuiacs Ha3Ba «Ilapd MeTalliB». 30JI0TO — Iie He
JIUIIe OJUCKYYUH ICKPaBO-’KOBTUM MOPOTOI[iHHUI MeTaJl, IO IITUPOKO BUKO-
PHUCTOBYIOTH Y BUPOOHUIITBI I0BEJTipHUX BUPOOiB, a MOTO 3JIUTKU CTAHOBJIATD
30JI0TOBAJIIOTHI 3amacu gep:xaB. VI goTemep mameposi rpomri i MoHeTH, 110 iX
Jep:KaBU BUNYCKAIOTEL B 00ir, TIIBKY TOAI MaIOTh IiHHICTh, AKIIO HiAKPiMIeHi
HasABHICTIO ¥ IepsKaBHi# KadHi 30J10TOTO eKBiBaseHTa. 3aBAAKY XiMiuHi cTiii-
KOCTi 1 JIACTUYHOCTI I1ell MeTaJ BUKOPUCTOBYIOTH Y XiMiuHi# TpOMUCIOBOCTI,
rexHimi. I3 1 r 3os10Ta MOKHA BUrOTOBUTH K0 50 M2 TOHKOI 30JI0TOI IJIiBKH.

Bes cpibna, ax i 6e3 3010Ta, He 00XOAUTHCA BUTOTOBJIECHHS IOBEJIiPHUX
mpukpac. IIpore HaiiGimbIe OT0 BUKOPUCTOBYIOTH ¥ T€XHIIli (BUTOTOBJIEHHSA
3amob6i’KHUKIB, pagiogeraseii Toio). ToHKuM 11apoM cpibia yacTo IOKpUBa-
IOTH IIOBEPXHIO I3€PKaJl, AJTUHKOBI IPUKpPACH.

3HauHy YaCTUHY BUI00YTOI n/1amMuHU BUKOPHUCTOBYIOTE SIK KaTajIi3aTop y BU-
POOHUIITBI BUCOKOSAKiCHOTO O€H3MHY, HiTPATHOI KMUCJIOTH OKMCHEHHAM aMOHiaKYy.

3aBAAKYU TYTOILIABKOCTI 601b(pamy 3 HbOT'O BUTOTOBJIAIOTH HUTKU PO3IKa-
PIOBaHHS €JIeKTPUYHUX JIAMII.

Onuc 3acTocyBaHHSA MeTaJiB Mo:KHa Oyso 6 mpomoB:KyBaTu. IIpoTe HaBe-
JeHUX MIPUKJIALIB I[IIKOM JOCTATHBO, 1100 3PO3yMiTH, 110 3aBAAKHY (hisuUuHIM
BJIACTHUBOCTSM METaJU IITUPOKO BUKOPUCTOBYIOTH Yy I'OCHOJapPChKOMY KOMII-
JeKci Ykpainu.
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Sm.emo, POIYMIEMD

G [anTe Bn3HayeHHs cnnaeis. HaBeniTe Nnpuknagu cnnaeis.
ﬂ Y1 BiAPI3HAIOTLCA BNACTVUBOCTI CMJIaBIB Bif BIACTMBOCTEN OKPEMMX iX KOMMOHEHTIB?

HasepiTb Nnpuknazsm BUKOPUCTAHHS METasiB y Pi3HUX rany3ax CyCrnifibHOro rocnonap-

cTBa Ta nobyrTi.
a MoSACHITb, YOMY B TEXHILi GinbLue BUKOPUCTOBYIOTLCS CMJIaBU, HiXX YACTI MeTanu.

Lacvmocobyemo

OnpautoiiTe TekcT naparpada Ta 3anoBHITb Yy POOOYMX 30LUNTAX TABIULLO:

Hasea meTtany Bnactusocri, W0 3ymoBUIu
3acTocyBaHHS
abo cnnasy 3acCTOCYBaHHS

Bukopuctante gonatkoBy iHGOpMaLiio 3 Pi3HUX IHPOpMaLINHMX OXepen Ta nigro-
TYMTE NOBIAOMEHHS NPO BAACTUBOCTI M 3aCTOCYBaHHA MeTaniB i CrniasiB, Npo ki He

rwnocs B naparpadi.

Y cknaai Mmanmx rpyn NigroTymTe NpoeKkT MiXXNpeaMeTHOro 3MicTy Ha TeMy «MeTtanyp-

riiHi BMpoOHMLUTBA B YKpaiHi».

\ OCHOBM. BAGCTMBOCTI,
§26)  3a3cTOCYBaHHS NAPOKCHAIB
" Hatpito i KaAbLito

IHpopMaLitHa AOBIAKA

,j, CknafiHi pe4oBUHMU i3 3arasibHO GOPMYIIO

/ Me™t(OH),,, xe n gopisaIoe 1 a6o 2

Hanexartb A0 K/1acy OCHOB.

,} OcCHOBYM NOAINSATb HA PO3YUHHI Y BOA (J1yri1) i HEPO34MHHI.

,} Jlyrn — ue enekTponiTu, Wo AUCOLLII0Tb 3 YTBOPEHHSAM KaTiOHIB METaNiyHOro ene-
MEHTa Ta rigpoKcna-aHioHiB, HaNpuknaa;:

KOH =K* + OH".

Lo nyriB HanexaTb rigpoKCUAN NY>XHUX, NY)XHO3EMENbHUX E€NEMEHTIB 1 aMOHIn
rigpokcua.

,} Y po34uHi nyriB nakMyc HabyBa€e CMHBOIO KOJIbOPY, METUTOBUIA OPaHXXEBUN — XXOBTO-
ro, dbeHondTaneiH — ManMHOBOro. YHiBepcasbHui iHauKaTop y po36aBieHoMy po3-
YMHI Nyry mae 3esieHe 3a6apBIIEHHS!, Y KOHLEHTPOBAaHOMY — CUHE Ta CUHLO-DIONIETOBE.
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# AMiHV (HITPOreHOBMICHI OpraHiuHi CMOYKM) HA3VBaIOTb OPraHiYHUMM OCHOBAaMM Hepes
Te, L0 BOHM 3 BOAOO YTBOPIOKOTh MApPOKCUAM, @ 3 HEOPraHiYHMMU KMCIoTaMmn — COJli.

@ AMDOTEPHICTb — 30aTHICTb CMONYKN NPOSIBASTU KUCAOTHI @60 OCHOBHI BNACTUBOCTI
3a/1eXHO Bifl, NPMPOaN peareHTy.

Sk BaM Biomo, cepes; OCHOB CUJILHUMU eJIeKTpoJiTamu € ayru. HagaBHicTh
riIpoKcUI-aHiOHIB 3yMOBJIIOE IXHi 3arajibHi BJIACTHUBOCTI.
T[’DV\POLM(’OW 'ZJPY"“ 11[‘ ----------------------------------------------------- ..

: BaBpgaHHsa 1. NOBTOPITb 3arasibHi BNACTUBOCTI NyriB, CKOPUCTaBLUMCb CXEMOIO
: (man. 61). :

nyr

+ IHONKATOPU r» PEHONDTAJEIH —> ManuHose 3a6apBneHHs!
> IAKMYC ——— > CuHe 3abapBneHHs

METUOPAHX —> >XoBTe 3a6apBfieHHs

—_

+ KNCJIOTA

2 > ClJ1b + BOOA
+ KNCNOTHUM OKCUA, N -'“a‘

3 3 > ClJTb + BOOA Cxema XiMiYHmX

2 + AMDOTEPHMN OKCUA, » CINlb + BOJA BNIACTUBOCTE Nyris
+ ClJ1b (y po34uHi)

5 » HEPO34YMHHA OCHOBA + IHLLUA ClJ1b

3aBgaHHa 2. TIpOINIOCTPYNTE CXEMY PIBHSAHHAMM peakLili 3a y4yacTio HaTpin
* rigpokcuay. :

. Mpuranaiite  bi3nKo-xiMidHy  CyTh DISHYHI BJIACTI/IBOCTUI HATPIU
@ PO3YMHEHHS PEYOBUH Y BOAI i pante IIAPORCHAY I KAJBIIU TIAPO-
MOSICHEHHA Hacnigkam posumHenns ~ KCUJ/IY. Harpii rigpokcuny NaOH
TBEPAUX NIYriB Y BOA]. (maj. 62) — 6ina Hemposopa TBepAa pe-
YOBMHA, TirpOCKOmIiuHa, 100pe PO3UMHSI-
1 erbea y Boai (3a 20 °C y 100 r Bogu posunusaeTbesa 100 r Ha-
Tpift rizpoxkcuny), PO3YMHEHHA CYIIPOBOIKYETHCS
BUIiJIEHHAM TEeIJ0TU. Po3unHy MUJIKI Ha JOTUK.
dDizmyHi BIaCTUBOCTI KAJBI[IHM IAPOKCUIY CXO0Ki 3 BJIac-
| TUBOCTAMU HATPiil rigpoxcmay. Xoua BiH Ma€ IOPIBHAHO
| wmainy posumHHicTE (3a 20 °C y 100 r Bogu PO3UYMHSETHCS
0,16 r kanbIiiit rigpokCcuay).
r‘. TBepai myru Ta iX BoAHI posunHU 30epiramTsb y J00pe 3a-
KPUTOMY TOCY[i, 60 BOHM PearyiTh 3 BYTJIEKUCIUM Ta30M
. TOBiTPA i HepeTBOPIOIOTHCA Ha KapOOHATH.
e I y TBepmomy crani, i B podumHax HATPiU TriApoKcHy y
pasi moTpanIAHHA Ha MIKipy cnpuumHioe oniku. Tomy mo-

HaTpiii rinpokcun BOIUTHCSA 3 HUM HE0OXiTHO 00epeskHO, BUKOPUCTOBYBATH 3a-
(kaycTnuHa cozia) cobu iHAMBiAyaJIbHOTO 3aXUCTy (3aXUCHI OKYJIAPU ¥ I'yMOBi

Ta il BOOHUIN PO34MH PYKaBWUKHN), & TAKOK MOTPUMYBATUCA 3araIbHUX ITPABUJI
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Oesmexu. ¥ pasi MoTpamjsgaHHA JYTy Ha IIKipy, TOTPiOHO peTesbHO IPOMUTH
ii BOmO10, TicJ/Isa YoTo HENTPaIidyBaTU POSUYUHOM eTaHOBOI a60 GOPHOI KHUCJIOT.
JIyru pyiHYIOTH CKJIO, IIOPIEJISAHY, BOBHY, IIOBK i MIKipy. OCKiIbKY JIyru

po3’izaioTh CKJIO, iX 30epiraioTh y MOJIieTHIeHOBi Tapi.

.............................................................................

¥

L5 S s

:’. Harpi#t rigpoxkcug NaOH ra ransiiti rinrpoxcun Ca(OH), — TBepai pedo- '

. BuHU 6iJI0TO KOJIBOPY, 6e3 3anaxy. [[1CoIit0I0Th 3 YTBOPEHHAM T'i IPOKCHU/I-
. amiouiB OH™. Po3s’igatoTh mKipy, TKAHWHU, ITAIip ¥ iHIIII MaTepiaan.

...................................................................................

XIMIYHI BJIACTHBOCTI HATPIN I'TITPOKCHUAY I KAJBIIIN I'I1-
POKCHUJLY. Ix saranpHi BIACTMBOCTI BM IpUTafaay, IPAIIO0YM I'PYIAMH.
JlyraMm Tako:K BJIacTHBa B3a€EMOAid 3 MeTalaMM, OKCUAU Ta MiAPOKCUAN AKUX

MaroTh aM(poTepHi BIaCTUBOCTI, i eAKUMHU OPraHIiYHUMHI PEeUYOBUHAMU.

1. Bzaemopis HaTpiit riApoKCUAYy IPU CILIABIAAHHI 3 MeTaJIaMu, OKCUIH Ta

TiApOKCUIM AKUX MAOTh aM(OTEePHi BJIaCTUBOCTI.
2NaOH + Zn = H, + NayZnO, HaTpili uHKAT
2KOH + 2Al + 2H,0 = 3H, + 2KAIO, kaiiit meTaaaoMiHaT

2. Bsaemopis HaTpiil TigpoKcUAy 3 JeAKHUMU OPraHIiYHUMU PEeYOBUHAMU

(mpuragaiite 3 10 Ky1acy B3aeMo/Iio JyTiB 3 (peHOJIOM, OMUJIEHHS KUPiB).

JTOBYBAHHSA 1 BACTOCYBAHHS HATPIN I'ITPOKCULY. Ia peuo-
BMHA B IPUPOLIL He TPAILIAETbCA. [JoOyBaioTh il 3 IPUPOLHOI CUPOBUHU — KY-
XOHHOI COJIi, IPOIIyCKAIOUN Yepes3 BOAHNII PO3UUH ITi€l cOJIi MOCTiHHUMA CTPYM.
Misk BomoI0 i cijrio BinOyBaeThCAa OKMCHO-BiJHOBHA pPeaKIlisi, cepen IPOaYK-

TiB AKOI € JIyT.

3 ycix smyriB HaiibiIbIlle BUKOPUCTOBYETHCA HATPil riApoKCcHa. 3 OCHOBHU-

MU rajiy3siMU HOr0 3aCTOCYBAaHHSA O3HAMOMJIIOE Bac MaJIOHOK 63.

[ Bupob6uuiirso Mmumia [ Ouuirenusa HahTH } {BI/IPOGHI/IIITBO nanepy}

Bupo6HUIITBO
HITYYHUX BOJOKOH

Burorosnennsa
0i0M3eJIBLHOTO ITAJINBA

Harpii rigpokcun

[ Y nyxHUX NaOH Meumusa
AKyMYJISITOPax
[ IToGyToBa ximia [ XapqOBe} } dapmarrisa
IPOMUCJIOBICTD

)
J
|

OCHOBHI ranysi BUKOPUCTaHHS HATPI rigpokcuay

Ximis — ue acumma: CMOPIHKA WPUPOGOQOCAQHUKA

Ha manioHky 63 3a3Ha4eHo, Wo HaTpii rigpokcua, BUKOPUCTO-
BYETbCSH Y Xap4OBii NPOMMCAOBOCTI. Cnpasgj, Le LWMPOKOBXMBAHA Xap4oBa 40-
6aBka E 524. [lisHaliTecb, ae i 9K 1l BAKOPUCTOBYIOTb, CNPOOYNTe BigwykaTh L0
[006aBKy Ha eTUKETKax Xap4oBUX MPOAYKTIB.
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BurBYiTb 3MICT €TUKETKM OQHOrO i3 3aC06iB N5 YMLLEHHS KaHasi3a-
UinHMx Tpy6 (Hanpuknag, «Kpit»). Cepep, iHrpeaieHTiB B 060B’A3KOBO 3HaliaeTe Ha-
TPpin rigpokcua, (KaycTuk, KayCTu4Ha coaa, iaKnUim HaTp — iHWI BXMBaHI HAa3BWU LbOro
nyry). 3a Moro JONOMOro ycyBalTb 3aCMiYEHHS B KaHani3auiiHUX i CTiYHUX Tpybax,
CUPOHAX KYXOHHUX PAKOBUVH, YMUBAJIbHWUKIB, BAHH TOLLLO.

<ELLELELRE 3 qeyiiTe, 4m nonepeaxaroTb BUPOOHMKM KOPUCTYBAYiB NPO 3axoau
6e3neku nig, 4ac BUKOPUCTaHHA 3acobiB, [0 CkNaay SKUX BXOAATb Ny,

|

]

JOBYBAHHA W 3ACTOCYBAHHSA KAJBIIA TIOPOKCUIY
(FAIITEHOTO BAIIHA). Hpyry Ha3By IId PeYOBMHA OTpHUMAaJia uyepes Onep-
JKaHHA 3 KaJbIill OKcuay (HeraieHoro BallHa) i Bogu:

CaO + H,0 = Ca(OH),.

Peaxiiia cynpoBOmKyeTbCA BUIIIEHHAM TEILJIOTH, CYMiIll po3irpiBaeTnbcs
¥ CKJIaIaeThCA BpasKeHH, 1110 3aKUIIAE.

TalleHe BAITHO BUKOPUCTOBYIOTH V 6y AiBHUITBi. Vloro aMimyioTs 3 mickoM,
IeMeHTOM (IJIsI 30BHIIIHiX podiT) abo rimcom (A4 BHYTPiMIHiX pobiT) i Bomoro.
ITa cymint Ha3UBaETHCA 86ANHAHUIL PO3HUH.

3B’asyBanbHi BiactuBocTi ramenoro BamHa Ca(OH),, rpyHTyIOTBCA Ha
TOMY, IIIO I PEYOBMHA IIOCTYIIOBO Pearye 3 ByTJIEKUCINM T'a30M MOBIiTPA i me-
PEeTBOPIOETHCS HA KaJIbIIill KapOoHAaT:

Ca(OH), + COy, — CaCO3 + H,0.

YHaCJIIOK IILOT0 BATHAHUN PO3UMH TBePAHE i MiITHO CKpimIioe OyaiBerbHi
marepianu. Kaabiiit rifpokcus BXOOUTH 40 CKJIAAY O0OPAOCHKOI pianHm, KO0
00po0aAIOTE caau Big mKiguukis. Ha KucaoTHUX I'PYHTAX MOTO BHOCATD IJISA
3HUKEHHA X KUCJIOTHOCTI.

Y xapuoBiii TPOMUCJIOBOCTI TiAPOKCUMA KaJbIlil0 BUKOPUCTOBYETHCA AK
xapuoBa mobaBka E 526 (3aryiyBad, peryaaTop KMCJIOTHOCTI, 3aTBepAKyBay,
eMyJIbraTop).

BanHsHe mo0K0 (CyMiIll BOAY 1 KaJBIiH MAPOKCUIY, B3ATOT0 Y 3HAYHO 01iJIb-
IIi¥i KiJTbKOCTI, Hi3K MOTPiOHO 15 IPUTOTYBAHHSA ITPO30POT0 PO3UNHY BaITHAHOI
BOJIY1) BUKOPUCTOBYIOTH ¥ BUPOOHUIITBI IIYKPY, AJA MOOLIKY AepeB i 00poThou
3 XBopoOaMu POCJIVMH, IJIA MOM AKIIEHHS KOPCTKOI Bogu. BamHsaHOI BOJOIO,
AK BaM BiZloMO, ¥ Ia00OPATOPHIl MPaKTUIll BUABJIAIOTh BYTJIEKUCINIT ras.

Bnwaemo, posymiemo

m [ariTe BU3HA4YEHHA OCHOB, HAaBeAiTb knacudikaLio i npuknagu.

a HasBiTb XiMi4Hi BTaCTUBOCTI NyriB.

a Cxapaktepunaynte di3nyHi BAACTUBOCTI HATPIN rigpoKCUAy N KanbLin rigpokcuay.
a [MepeniviTe ranysi 3aCToCyBaHHS HATPIN rigpoKCcUay N KanbLin rigpokcuay.

YKaxiTb XapakTepuCTUKX, NPUTAMaHHI HATPIM rigpokcuay.

A noraHo po34MHAETLCA Y BOAI B B3aemogije 3 anoMiHin rigpokcnaom
B He mae 3anaxy I pie Ha inankaTop dpeHondTaneiH
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I3 nepeniky pevoBuH: BoAeHb, kapboH(IV) okcua, MarHini, LUMHK rigpokcua, optodoc-
dartHa knucnora, 6apin xnopua, kynpym(ll) cynbdart — BMOGEpITH Ti, 3 AKMMU pearye Ha-
Tpin rigpokcua,. Cknaaitb PIBHAHHA peakL,ii.

O6uumcniTb Macy HaTpii rigpokcmay 1 06’em BoAM, 3 AKUX MOXxHa Burotosutn 400 r
PO34KMHY 3 MACOBOIO H4acTKow nyry 15 %.

CynbdartHy KNCNOTY MOBHICTIO HEMTPaniayBanu HaTpii rigpokcuaom i nobynmn 14,2 r
coni. OBUYNCHITL KiNbKICTb PEYOBUHU HATPIN FigpoKcuay, Lo Npopearysas.

Yepes BanHsiHy BoAy NPOMNYyCTUAX BYrfiekucnuii ras i ,obynm ocag macoto 25 r. O6umc-
NiTb 06’€M BYrNeKknUCcnoro rady i macy kKasnblii rigpokcuay, LWo npopearysanm (H. y.),
AKLLO BIGHOCHWI BMXiA NPOAYyKTY peakuii gopiHioe 80 %.

Kanbuii okcma, 3 akoro gobyBatoTb KanbLji rigpokcua, NpupoaHUX NOKIaaiB He YyTBO-
ptoe. [oMipkynTe, 3 AKX NPUPOLHNX CMONYK KasbLildo MOXHA 04epXyBaTu CUPOBUHY

0N BUPOOHMLTBA KasbLLil oKcuay.
78 CnporHogyiite, LLO CTaHETbCH, SKLWLO A0OyBalyM anoMiHii rigpokcua, 0O posy
CcOofli ANIOMIHIIO AONUTU HAANLLOK PO3YUHY NYrYy.
m CknagitTb yMOBY 3a4adi Ha BiIHOCHWI BUXiA, KanbLii rigpoKcuay.

COAI, IX NMOLUMPEHHS B MOMPOAL.
CepeaH! Ta KMCAI COAI

§27.

IHpopMaLiiiHa AOBiIAKA

# CknagHi peuoBuHM i3 3aransHo GopMynoio

y X
/ -l KHCJIOTHUIA 32JIMIIOK

Hanexarb 40 Kiacy Conen.

NHY

# Coni — ue enekTponiT™M, LIO OMCOLIOITb 3 YTBOPEHHSM KaTiOHIB MeTaniyHoro

efieMeHTa i aHiOHIB KNCNOTHOMO 3anuLuky, Hanpuknag: K,COg = 2K* + CO§_.

A Yci coni maloTb TBEpAMi arperatHuii cTaH, 6arato 3 HUX Jo6pe PO34MHHI y BOAj,

30Kpema BCi HiTpaTu, yci coni Kanito 1 Hatpito.

# Kpuctanorigpatm — coni, 9ki MiCTSTb KpucTanisauiiidy BoAy, Hanpukaag, MigHW

KYynopoc, 3ai3H1N Kyrnopoc.

#. Cepen HeopraHidHMX CMOoAyK 3a MOLWMPEHICTIO y MPVPOA COJi 3aiMaloTh APYre MicLe

Micns OKCuAiB.

CEPEJIHI COJIIL. [ToTemep BU MaJii CIIPABY ITEePeBasKHO 3 cepedHimu

CcO-

aamu. Tax Ha3UBAIOTh IPOAYKTH IIOBHOTO 3aMiIieHHs ['iiporeHy B MOJIEKYJIi

KWUCJIOTH HOHAMU MeTaJIiuvHOTO eJeMeHTa, Hanpukiaan: K,SO,, K3PO,.

. Cepedni coni — TpPOAYKTH IIOBHOTO 3aMileHHA aToMmiB I'izporeny
. lOHAMMW METAaJIIYHOTO eJeMeHTa B MOJIEKYJi KUCJIOTU. IXHI KucaoTHi
3aJUIITKU He MicTaTh aToMiB [igporeny:

K,S0, =2K* +S077; K;PO, = 3K* + PO .

A
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Sk Bu 3HaeTe, 3a Cy4yacHOIO HOMEHKJIATYPOIO Ha3BU CEPeIHiX cojiell yTBO-
PIOIOTH 3 BOX CJIIB Y HA3WBHOMY BiIMiHKY: IepIINM Ha3WBAIOTh KATiOH Me-
TAJiYHOTO eJeMeHTa, JPYI'MM — aHiOH KMCJIOTHOTO 3aJIUINKY, AKUN € OJHO-
KOpiHHMM i3 Has3BoiO BiAmoBimHOI Kucaotu, Hampukigan: CaCly, — kambiii
xaopup (xgpopunHa Kucyora), NagPO, — HaTpiit oprodocdar (oprodocharaa
kucaora), KNOs — kamiit HiTpaT (HiTpaTHa Kuciora). BigMiHoeThCsa TiTbKUT
IpyTre CJ0BO, HAIPUKJIAJ: KaJbIlill XJI0pUIOM, KaJIill HiTpaTy.

KEHMCJII COJIIL. fAxmo karioru ['itporeny B KMCJIOTI HEIIOBHICTIO 3aMiTieHi
KaTioHaM1 MeTaJIiYHOTO eJIeMeHTa, YTBOPIOIOTHCA KUCJIi COJIi.

" Kucni coni — npoayKT HEIIOBHOTO 3aMilieHHs [ligporeny B KMCJIOTI Ka- -
TioOHaAMHM METAJIiYHOTO eJieMeHTa, TOMY KUCJIOTHI 3aJUIIIKN TaKIX COJeH :
mictare igporen, sHanpukiaag KHSO,, KH,PO,, KsHPO,.

HasBu KuciaoTHUX 3aJUINIKIB KUCAUX COJIeH CKJIaJaloTh TaK, 100 Yy HUX
O0yso BimoOpaskeHo HaaBHicTH ligporeny. Tak, KuciaorHuit 3amuinok HSO,
OJTHOBAJIEHTHUU i Mae Ha3By rigporencyabdar, a cires KHSO, — ramii rigpo-
reHcyabdaT. A dKa BaJEHTHICTb KMCJIOTHOTO 3aJIMIIKY KaJiil TigporeHoOpTO-
dochary KoHPO,? Mipkyemo Tak: y moJieky.ai oprodocharaoi kucmoru HsPO,
BimOymocs samintenHs nBox atoMis 'igporeny. OToke, 3aIHIIIOK JBOBAJICHTHUM.
Came Tomy y hopMy.Ii micjas cuMBOY ogHOBaJIeHTHOTo KaJito cToiTh iHgeke 2.

HasasuicTs gBOX aToMmiB I'izporeny B Ha3Bi KMCJIOI COJTi TepeialoTh IPUCTAB-
KO0 «aurigporeHn», Hanpukjan: KH,PO, — kamii nurigporenoprodocdar.

XIMIYHI BJJACTUBOCTI KMCJINX COJIEN. Kucii cosi 6araTo B gomy
IIOBTOPIOIOTH XiMiUHi BJIaCTHUBOCTI cepefHiX coseii, Xxoua MalTh IIeBHi 0CO0IH-
BOCTi. 3yIMHUMOCH HA HUX.

1. EnxexTpoJsiTnuHa gucoIiais

Kuciai coumi, yrBopeHi cuIbHUMU KHCJIOTAMU, AUCOIIIOIOTH IOBHICTIO i B
OIHY CTamiio:

NaHSO, = Na* + H* + SOj .
Kwucuri couti, yrBOpeHi ciabkmumMu KuCJIOTaMu, AVUCOIIOIOTH ¥ IBi cTamii.
Ha nepmriii — moBHIiCTIO!

NaHCO; = Nat + HCO3,
Ha APYTifl — YacTKOBO # AucoIiallisg € 000pPOTHOIO PeaKIlieo:
HCO; = H* + COZ2".
2. Kucai coai 6inbIn cHaIBHOI KMCJIOTHA B3a€MOJIIOTH 3 KHUCIUMU COJISIMU

CIabKiMINX KUCJIOT, YTBOPIOIOYHM CIAOKIIITY KMCJIOTY A CepeIHIO UK KIUCJIY CiJIb

CUJIBHOI KMCJIOTHU:

CO,

NaHSO, + NaHCO; = Na,S0, + Hy005<

H20-

XIMIYHI BJIACTHBOCTI CEPEJIHIX COJIEHN. IToegHaHHA y CKJa-

Ii cosiell KaTioHIB MeTaliuHMX eJeMeHTIiB M aHiOHIB KMCJIOTHUX 3aJUIIKiB
o0ymoBJifoe ixHi ximiumi BiactuBocti. Posrasmemo ximiumi BaacTmBOCTi
cepenHix coJeii.
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PP TLOV\,POLWOW pynamis

3asganHs 1. lNMonpauyionTe 3i CXeMOK0 33419 BiAIHOBIEHHS 3HAHb NMPO XiMiYHi ©
BIACTUBOCTI COJMIEN Ta YMIHHS CKNaaaTuy BiANOBIOHI PIBHAHHS peakLu,ii. .

+ Me (po3miweHuni

Y BUTUCKYBaJIbHOMY PSai NiBOPyY
Big, MeTany, L0 YTBOPMB Ciflb) HLIA  IHLUNM

VN
: (1 ” cinb T METAN
o) i _ HEPO3YMHHA _ IHLLA
: OCHOBA Cllb
+Clb
: (kW0 cepen NpPoAayKTiB peakwji
: ® Oyne ocan) _ IHWA | HWA
: " CcUlb  ClUlb
+ KMUCJIOTA

(SKLLLO cepen NPOoAYKTIB peakui
6yne ocapg 4M ras)

: a) ClJ1b + IHLLA KNCJIOTA
. (4\
s ~

6) ClJlb + FA3 + BOJA (y Aesikux Bunagkax) -

TEPMIYHU PO3KJIAL,
(kapboHarTiB, cunikaris,

: HiTpaTiB)
: @ > [OBI ABO BIJIbLLE PEHOBWH

. 3asganHs 2. MNpoinocTpynTe cxemy NpuKIagamMm MOSIEKYNISIPHUX PiBHSAHb pe-
. akuin, a pnsa peakuii AOHHOro 06MiHy CKNagiTb TakoX MOBHi i1 CKOPOYEHi MOHHI piB- -
© HAHHS.
3aBpgaHHsa 3. [o3HauTe PIBHAHHA peakLil, Aki HanexaTb 40 OKUCHO-BIOHOBHUX.

36eprimsb yeazy! PosunnHi y Boxi KapOoHATH CTiHiKi [0 pO3KIagaHHA.

IIONIUPEHHS COJIEH Y IIPUPOJI, 3ACTOCYBAHHS. Haii6inbme
TIOMUPEHHA Y TPUPOAI MaIOTh CyIb(haT, KapOboHATH, XJTOPUIU.

IIpuponui cynabparu — 1me rinc CaSO,:-2H,0; raaybepoBa cinb
NayS0, - 10H,0; ripka cine MgS0O, + TH,0. I3 HaBegeHux GopmyJ cTae 3po-
3yMiJIo, III0O BOHU HaJeXaTh OO0 kKpucmanoziopamie. HarpiBamuam czincy
3MEHIITYIOTh BMIiCT ¥ HbOMY KPHUCTaJIi3aIlifHOI BOAU # OJePIKYIOTh a.ebacmp
2CaS0, - H,0. Came 3 anebacTpy HaKJaJalOTh OB’ A3KYU IIPU IIepeoMax Kic-
ToK. I'taybeposy cinb NasSO4 + 10H,0 3acTOCOBYIOTH Yy BUPOOHUIITBI CKJIa,
conu, @apb, y megunuHi. I'ipky ciav MgSO, - TH,0 BUKOPUCTOBYIOTH B 00pPOOITi
TKAaHWH, TyOiHHi IIIKipK1, BUTOTOBJIEHHI MEINYHNX IIPeIrapaTiB.
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KAPBOHATH B ITPUPO/II. KapboHaTy iCHYIOTh Yy IPUPOAL IIepeBakKHO
y Buraazni kanbiiit kapbouary CaCOs. Kpeilda, mapmyp, 6anHAKU, PAKYULHAK
— yce Ile KaJbIlili KapOOHAT 3 IEeBHUM YMiCTOM HeKapOOHATHUX MAOMIIIIOK.
YucTui Kaabiliit KapOoHAT TPAILIAETHCA B IPUPOL Y BUTJIAAL MiHepasy Kajlb-
muty (Maj. 64, a). Icragacskuil mmar (KaJabIiliii KapOoHAT BUCOKOI YMCTOTH)
(maJ. 64, 6) 3aCTOCOBYIOTH B OTITHIII.

MiHepanu: a — kanbumuT; 6 — icnaHaCbkUiA WnaT

Cepen xKapboHaTiB HalOiIbIIe 3aCTOCOBYETHCA BANHAK
(mag. 65).

Banaakm pisHUX POAOBUII BiApPi3HAOTHCA KiJIbKiCTIO
IOMIIIIOK, TOMY MalOTh pisHe 3abapBiieHHA — Big Oijo-
ro a6o CBiTJIO-’KOBTOTO [0 TEMHOTO. 1X BUKODPHCTOBYIOTH
y MeTaayprii, OygiBHUIITBI, BUPOOHUIITBI CKJa, [IEMEHTY,
KaJbIlii Kapbigy, HeraiieHoro Ta ralleHoro BallHa TOIIO.
BamHakaMu yKpimJIoOOTE OOPOTH, BATHYIOTH KHUCJIOTHI

Mas. 65 r'pyHTH. 3HAMEHUTI OfeChKi KaTakoMOW — Iie KOJIMIITHI
3pasok BanHaKy KaMeHApHI, y AKux p»o0yBalu paKywHAK — BallHAK
OpraHivHOro MOXOomMKeHHA (MaJ. 66).

PakyLiHak: a — 3pa3ok; 6 — NpUpPOoaHi noknaan

o kapOoHATIiB OPraHiYHOTO MOXOIKEeHHA HAJEKUTh TAKOK KaJIbITil Kap-
0oHAT, 1110 BXOAUTH A0 CKJIAAYy KiCTOK JIIOAUHU i TBAPUH.

Kpeildy BUKOPUCTOBYIOTH y IAIlePOBiii i r'yMOBifi IPOMUCIIOBOCTI AK HAIO-
BHIOBAY, y OyAiBHUIITBI Ta IIiJ Yac PeMOHTY IIPUMIINEHb /s IO0LIKK. 3BU-
YyaliHO K BaM BiJloMO, IO BOHA BXOAUTH A0 CKJAAY 3yOHOTO IIOPOIIKY, HEIO
pobsiaTh 3amucu Ha KJaacHii gomrmi. [[o yKpaiHCBKUX TPASUIliil HAJIEKUTD

144)



BUOIIOBAaHHA XaTu Kpengor (Maa. 67). 3aBaaKku 4omMy
BOHA Ma€ OIIATHUN IPUBAOIUBUNA BUTJIAL, a IPOKUBAH-
Hs B TAaKOMY IIOMEIIIKaHHi € 6e3IeUHIM.

IIpupoawui samacu mapmypy (Mmai. 68, a) 3HaUHO MeH-
1i, a"Hi’K BanHAKY Ta Kpeiigu. Koip mapmypy — 0innii,
IpOTe HAABHICTH PIBHUX AOMIIIOK HaJa€e oMy pi3HOTO
3a0apBJIeHHA. 3 MapMypy BUTOTOBJSAIOTH CKYJBITYPHU Mas. 67
(man. 68, 6). Y OymiBHUIITBI IiI0T0 BUKOPUCTOBYIOTh K Myaeii-caauba
O0JIMITIOBAJIbHUY MaTepiaj, HaIPUKJIAL CTaHIiI MeTpo- . C. CKoBopoay
noJiteny (mai. 68, 8). y CMT YopHYX1

Mapmyp: a — 3pa3ok; 6 — CKybNTypa;
e s JA Ao

B — 06/11LBOBaHA MaPMYPOM CTaHLLiA METPO

Kpim xap6onaris Kanbitito, y mpupoai TpanasioTbcsa KapOoOHATH iHITHIX
meTasivamx eaeMeHTiB: gosomiT MgCOgz - CaCO3 (maut. 69, a), cugeput FeCOg
(man. 69, 6), manaxit Cuy(OH),CO3 (man. 69, 6) Ta neaki inmmri.

3pasku kapboHaTiB: @ — OONOMIT; 6 — CUOEPUT; B — ManaxiT

[IOIMIMPEHHA XJIOPUAIB ¥ IIPUPO/II. Ykpaina Oarata s3amacamu
kam’ssmoi coai NaCl, a6o ramity (masn. 70, a). Ils mesaminma xapuosa J0-
0aBKa Ta CHOBiJIbHIOBAU IICYBaHHA 0araThboX MPOAYKTIB € YV KOMKHIN ZOMiBIIL
(mag. 70, 6). Meraniuuuit entemenT Kastiii yTBopioe IpUPOAHI MOKJIaAN KaJIii-
HOI COJIi, CUJIBBiHITY, TOJIBOBOTO IINATY, OPTOKJIA3Y.

Kam’aHa cinb: a — MiHepan ranit; 6 — KyxoHHa Cifnb
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3 paHille BUBYEHOIrO Ha ypokax reo-
rpadii Ta ximii npuraparnre, ae B Ykpa-
THi € noknagn Conemn AYXHUX, NyX-

L

'

w

HO3EMEJNIbHUX EJIEMEHTIB,

BOI», «<BUKOPUCTAHHS>.

L

C

-

MarHito,
Kynpymy, i cknagitb Tabnuuio 3 Ta-
KNMW KONMOHKaMW: «Ha3Ba MiHepany»,
«XiMiYHa popMyna OCHOBHOI CK1aL0-

#
b

L L L u .‘__)
i. -
¥ 9
CaiTOBUil OKeaH MiCTUTh UM He Hali-
01BNy KiJIBKIiCTH coJiell Ha HaNIiil Iia-
HeTi. 3BaKaOUM HA Te, 1110 3eMJid Ha 2/3
BKpPHUTa BOJOI0, BMICT MeTaJiuHUX eJe-
MEeHTIiB y Tigpocdepi He MeHIUH, HiXK Yy
JiTocoepi. Boma MmopiB Ta okeaHiB uepes
BMICT y Hill pi3HUX COJIel COJIOHOTipKa Ha
cmak. 100 r MOpCBLKOI BOAU B cepeSHbOMY
micTare 3,5 r coJeii, cepen AKHX Ha
HaTpil xJopun npunazaae maike 78 % .

Ha cxewmi (maj. 71) momamo oKpeMi MpuKJIaau 3aCTOCYBAHHS COJIEH.

146

n

m

Me [E¥uciorHmit
m\ BaJHUIIOK ),
( KCl D ( NaCl )

KaniHe 0o6bpMBO

{ Caz(P0Oy4)2 )

BUPOOHULITBO POC-
bopHUX 0,06pUB,
opTodocdaTtHoi
KUCNOTU

AgNO3

y nocpibneHHi
pi3HKX BUPOGIB

{ NaN03 w

BMPOOHMLTBO J006pMB
i BUOYXOBMX PEYOBUH;
3acib O,19 KOHCepBY-
BaHHS B Xap4oBil

CcUpoBUHa ans nooby-
BaHHA NaOH, Ho, Cl,
HCI, Na; sk KoHCcep-
BYBaSIbHUI i NiKapCbKuii
3acib; xap4yoBa
nobaeka

{ Na2003 \

cupoBMHa ONs nooy-
BaHHS iHLUMX conen
HaTtpito; BUpOOHNLITBO
ckna, Muna,
CUHTETUYHNX MUAHUX
3acobiB, emanen;
3acib yCcyHeHHs
TBEpOOoCTi BOAMU

{ CaS0, )

[ aso)

OYVLLLEHHS BOAM;
dapbyBaHHA WKipwy;
y NPOKJIEIOBAHHI
nanepy

OyniBenbHUIA maTepi-
an; ons BUroToBJIEH-
HS BiOWTKIB popMm,
CcTaTyeTokK TOLWO; AJ1s
HaknagaHHs NoB’A30K
npu nepenomax

{ BaS0,4 )

{ K2CO3 )

BUPOOHULITBO dapb;
SIK HAMOBHIOBAY

Yy BUPOOHULITBI Nanepy
Ta KaydyKy; K peHTre-
HOKOHTPACTHUI MaTe-

pO3nyLlyBay TiCTa;
Y BUPOOHULTBI
doTorpadivyHmx
MPOSIBHUKIB

([ ca(H,P0g), )

Yy BUPOOHULITBI HOPHOIO
NMOPOXY, CIPHVKIB

NPOMUCIOBOCTI pian y MeaunumHi docodopHe 1ob6prBO
{ KN03 4\ i CUSO4'5H2° AW
no6puBo; 3acib 3ax1CcTy POC/INH; BUPOOHULITBO aLeTar-

HOrO BOJIOKHA; Y MOKPUTTI Miaao meTanesmx
BMPO6IB; 00OYBaHHS Mifi BUCOKOI YNCTOTHU

BukopucTtaHHsa conen



JTOBYBAHHS CEPETHIX COJIEN. V na6oparopii comi Mo:kHa Bo6yBaTu = .

pisHumMu coocobamu. BinbmricTs i3 HuX BaM Bigowmi.
1. Bzaemogisa meTany 3 KMCJIOTOIO.

Zn + H,S0, = ZnSO, + H,T
2. Bzaemogiss ocHOBHOT0 260 aM(pOTEPHOTO OKCHUIY 3 KMCJIOTOO.
Zn0O + H,S0O4 = ZnSO, + H,0

3. Bzaemoiss 0CHOBU 3 KHCJIOTOIO.

Ca(OH), + H,SO,4 = CaSO,4 + 2H,0
4. Bzaemonisg aMm(pOTepHOTro IiAPOKCUIY 3 KHICJIOTOIO.

Zn(OH), + H,SO, = ZnSO,4 + 2H,0
5. Bzaemogis couri 3 KmcaoToI0.

Na,SiO; + H,S0, = H,Si03d + Na,S0,

6. Bsaemoaiﬂ OCHOBHOTO a00 aM(bOTepHOI‘O OKCHUAY 3 KHMCJIOTHUM OKCHUIOM.

NaZO + SO3 = Na2804; PbO + CO2 = PbCO3
7. Bsaemopis MeTasry 3 pOSYMHOM COJIi iHITIOTO METAJiYHOTO eJIeMeHTa.
Fe + CuS0O4 = FeSO, + Cu

8. Bzaemogist merasry 3 HemeTasoM (100yBaioTh COJIi 0830KCUTE€HOBUX KHUCJIOT).

2Fe + 3Cl, = 2FeClg
JTOBYBAHHSA KUCJINX COJIEN.
1. Bzaemopisa KUCJIOT 3 HEJOCTaueto OCHOBH.
KOH + H,S0, = KHSO4 + Hy,0
1mMonb 1 MoONb

2. BSaEMO,Z[iH OCHOBH 3 HAQJINIIIKOM KMCJIOTHOI'O OKCHUOY .
Ca(OH)z + 2002 = Ca(HCO3)2

1 Mmonb 2 MOJb

Ximia — ue acumma: emopiHka WPUPOQGOGOCAQHUKA

JlabopartopHuii gocnin 7
BusaeneHHs y po3unHax optodpocdar-ioHis

Bam 3Hapo06naTbCca: Npobipku, LUTATUBK A5 NPOoBipoK, PO34nHM cosli opTodoc-
daTHOI Kncnotn n apreHtym(l) HiTpaTy.

MpoBeniTb peakuilo MiX po3dmHamu HaTpin optodocdaty W
apreHTyMm(l) HiTpaTy. CnocTepiranTe 3a ABULLEM, L0 CYNPOBOXYE LI peakLito, No-
SICHITb MOro. 3anuLUiTb Pe3ybTaTu CMOCTEPEXEHHS Y 30WKNT. CknaaiTb MONEKYNSPHE,
MOBHE | CKOPOYEHE MOHHI PIBHAHHSA NPOBEAEHOI peakLiji.

Y BUCHOBKY 3a3HauTe, 3a A0MNOMOrro0 K0T iKiCHOI peakLiil MOXHa BUSIBUTU B PO3-
4YuHi opTodocoaT-ioHN.
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PopoBunuia kyxoHHOI coni B YKpaiHi po3TalioBaHi
no6nundy Aptemiscbka JoHeLbkoi o6nacTi Ta B Kap-
natax. JllognHa 34aBHa BUMKOPUCTOBYE LD Cillb K
xap4yoBy A006aBKy i KOHCEpPBYBabHUIN 3aCi6 (COMiHHS
pnbun, m’aca, rpnbie, KBaLLEHHS OBOYIB TOLLIO).

Hawi npeakn 3Hanu wiHy coni, agxe 6yB 4yac,
KOMM BOHa KOLITyBana [OPOXYe, HiXX 30/0TO.
3 paBHix yacis 1 notenep B YkpaiHi 36epirca 3suyani
3ycTpiyaTn rocten xnibom-cinnto (man. 72).

A we e npukaska: «LLo6 nisHatu noguHy, Tpeda
3 Heto nyn coni 3'ictu». OguH Nya, oopiBHOE 16 Kr.
| XXnTTEBUI OOCBIA AOBOOUTD, WO NpuKadka us He-

O6eanigctaBHa. [jopocna noauMHa 3a pik CnoXuBae
6113bko 3 Kr coni. HeBaxko niapaxyeatu, WO OBOE
3’ipatoTb Ny coni geckb 3a 2,5-3 pokn. KyxoHHa cinb 3ycTpid roctei xnibom-cinnio

€ LLIHHOIO CMPOBUHOIO A1 BUPOOHULITBA HATPIlO, XJ10-
py, HaTpin rigpokcnay.

Mops 1 okeaHn MaloTb Pi3HY CONIOHICTb — Tak Ha3MBalOTb BMICT CONIEr B OOVIHU-
ui 06’eMy MopcbKkoi Boau. MpoTe skicHWIA cknag, conen NPpakTUYHO OAHAKOBUIA, | BYEHI
CXUNSIOTLCS A0 AYMKU NMPO Te, Wwo CBITOBUIA OKeaH y AaBHi Yacu 6yB EOVHUM.

Mopcbki pOCAVHKM 1 TBAPUHU NPUCTOCYBANNCS 0 XUTTS B COMOHIN Boai. Kpim Toro,
IXHi OpraHi3aMuy HaKoMM4YyIOTb Y CBOEMY Tifli OKPEMI MOHM, WO BXOOATb A0 CKIaay Conen
MopiB Ta okeaHis. Ocb HOMY MOpenpoaykT 6arati Ha Kanbuin, Cuniuii, Mog, Kynpym,
MarHin, ®ocdop Ta iHLWi eNneMeHTu.

Bnwaemo, posymiemo

m [ariTe BU3HA4YEHHS N HABeAiTb NPUKAAAMN KUCNX | CEPEeaHiX CoNnen.
B Ha3giTb xiMi4Hi BIACTUBOCTI CEPELHIX CONe.

a LLlo Bam BigOMO Npo 400yBaHHS | BNIACTUBOCTI KUCAUX coNein?

a HasBiTb BigOMI BamM noknagu conen B Ykpaii.

ﬂ HaBepgiTb npukiaan BUKOPUCTAHHSA COJIEN.

Cknagitb dopmMynu conei: KanbLir rigpporeHkapboHar, 6apin opTodocdar, antomiHirn
xniopua, MarHin rigporeHoptodocdat, HaTpin kapboHaT, kynpyMm(ll) HiTpaT. Knacudi-
KyliTe iX Ha cepenHi Ta KUcni coni, cosi 6e30KCUreHOBUX | OKCUTE€HOBMICHUX KMUCIOT.

a 13 nepeniky Gopmyn BUNULLITbL OKPEMO GOPMYN OKCUAIB, OCHOB, KUCIOT, CONEN.

CuSQy,, KOH, Ba(OH),, K;SO4, MgO, HNO3, CO, LiHSO,,
Zn(OH),, NoOsg, NH3, HoSiO3, SiHy.
Cknapitb skomora GinbLue piBHAHb peakLin 4o0yBaHHA depym(ll) xnopuay.
YKaxiTb, MiX KUMKW Napamu pe4oBUH BioOyOeTbCs B3AEMOZISA B PO3UMHI.
A 3aniso i ctanym(ll) xnopwua, B cBuHeUp i HaTpin xnopua,
B umHK i MmarHin cynedar I Migb i UMHK cynbdaTt
Yepes neskmin 4ac maca 3ani3Hoi NAacTUHKK, 3aHYpPeHOl B po3yunH Kynpym(ll) cynsda-
Ty, 36inbwmnacs Ha 1,32 r, a kaTtioHis Kynpymy(2+) B pO34uHi He 3anmwmnocb. O6uunc-
NiTb Macy cosi, Wo npopearysana.
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52\ JKOPCTKICTb BOAM Ta CMIOCOOMU
¢ i yCYHEHHS

Bawm Bimomo, 1110 a0COJIIOTHO YMCTUX PEUYOBUH He icHye. [loioBa, piukoBa
Y1 MOPChKAa BOJA, ITiA3eMHi BOAU 3aB:KIM MiCTATh JOMIIIKY, cepen AKUX Hau-
nomupeHimumu € couii. Tomy nmpupoasa Boga 6yBae i scopcmroro, i m’sakxoio.

JKopcTka Boga cTBOPIOE HECTIPUATIANBI YMOBY A QYHKI[IOHYBAHHS TIPU-
JafxiB, poboTa SKUX IOB’sA3aHA 3 rapAY0i0 BOJAOIO, MOTIipIIye IpaHHsa, IPUTo-
TYyBaHHA 12Ki TOIIIO.

Ao y ckaani nuTHoI uu MiHepaJsbHOI Boau KaTtionu Kanabiriro i Maruiro
€ KOPUCHUMM y BUSHAUEHUX MeyKaX CIOKUBAaHHA, TO VIS BOAU, Y AKil IepyTh
0inusHy, AKY KUl ATATH (IIiJ Yac IpUTOTYBaHHS CTPaB, Yal0, KaBU TOIIO), BU-
KOPHCTOBYIOTH Y CHCTEMAaX OHaJieHHs IIPUMIilleHb, iX HasgBHiCTh HebakaHa i
JIo TIeBHOI Mipu IIKigImnBa.

INOHATTA ITPO sKOPCTKICTH BO/IM. 3 HasaBHicTIO y Bogi comeit Kanb-
miro i Maruiro — rigporeEkap0oHaTiB, XJIOPUAIB Ta cyab(daTiB — IOB’sA3aHe
MIIOHATTSA HOPCMKicmb 600U.

o 8 © 6 6 6 00 0 0 0 6 00000 0 6 0 0 s s s e e 0 00 s s e 00 0 00 s e e s 000 ssse 000 csseee00ssseee 0000 00
.

aBHicTio Karionis Cat i Mg2". IIi foHu BXOJATH [0 CKJIALY COJeil XJIo-
. puziB, cysbdaris, rirporeHKkapOOHaTIB.
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seesse,

Boga, 1 1 saxoi MmicTuTs 10 2 MMoas /1 HoriB Ca2t i Mg2 ', BBaskaeThCa ;m’aK010.
Boga iz BmicToMm ionis Ca?t i Mg?" moras 10 MMOJIB/JI BBAsKAETLCA HOPCMKOIO.
IIpukagom M’ AKOI BOIU € JOIIOBA BOMA, JKOPCTKOI — BOJA MOPiB i OKeaHiB.

i — Ue IUMMAL: AMODPIHKA WPUPOGOGOCMQHUKA

3aBpgaHHA. BMBUIiTb NOHHMIA cknag, ABOX Pi3HUX MiHEepasbHUX BOA,
1. 3HanaiTe Ha eTUKeTKax AOCNIAXYBaHNX MiHEPaTbHMX BOA, iHOpMalLLito Npo
BMICT KaTiOHIB Ta aHiOHiB i 3anoBHiTb Tabauuto 11y poboyomMy 30LLINTI.

Tabamusa 11
No Hasea miHepanbHoi HagsiBHicTb iOHIB MonexkynsipHi ¢opmynu
B BOAU KaTioHu aHioHM conen
2

I3 3a3Ha4YeHnx y TabnuL KaTioHiB Ta aHiOHIB cknagiTb XiMiyHi dopmynm coneni
i 3aNULLITb IX B OCTaHHIA KONOHLL Tabnun,.

2. 3anuLwiTb Mo ABa KaTiOHW Ta aHIOHW, BMICT AKX HANOINbLLWI Y cKnamdi KOX-
HOI MiHEpanbHOI BOAN.

3. 3HangiTb Ha eTukeTkax BiAOMOCTI MPO 3arasibHy MiHepani3auito Boaw
(BmicT coneit B 1 1) Ta 3p06iTb BUCHOBOK, M’SIKOIO YL XXOPCTKOO BOHA €.

.

MAopemricmb 600u — CyKyIHICTH BJIaCTUBOCTEeH BOLU, 3yMOBJIeHA Ha- '



Pospisaarors mumuacosy, nocmiilny Ta 3a2aibHYy ¥KOPCTKicTh Bogu (Ma. 73).

Ca(HCOS)z TumyvacoBa
(kapboHaTHa)
3aranbHa Mg(HCOS)? XKOPCTKICTb
XKOPCTKICTb BOAN
BoAM
CaCl,
locrTiviHa
MgCl
- (HekapboHaTHa)
CaS0, XKOPCTKICTb
Mgso, e

Buam XOpCTKOCTi BOAM

3i cxemu 6a4ymMO, IO JKOPCTKiCTH BOAM, 3yMOBJIEHA BMIiCTOM Yy Hill KaJib-
Ii# rizporeHkapboHaTy Ta MarHiil rizporeHkapbouary, micTajia HasBY MuM-
uacogoi, abo KapboOHAMHOL.

Bpaxosyouu 3gaTHicTh riporeakap0boHaTiB po3KaagaTUC i yac Harpi-
BaHHA 3 YTBOPEHHSAM HEPO3UMHHOTO y BOJi KaJbIliii KapOoHATY, TUMYACOBY
"KOPCTKICTh BOAYM MOYKHA YCYHYTH KUII ATiHHAM:

Ca(HCOj3), = CaCO3l + H,0 + CO,T.

Came 119 peakIia BimbyBaeTbca Imimg uac
KU’ ATiHHA BOAU, II[0 MA€E THMUYACOBY KOPCTKiCTh.
Heposuunni y Boxi kapboHaTu, 110 YTBOPIOIOTHCA 3
rizporerkapb6oHATiB, OcifaioTh Ha BHYTPIIIHINA II0-
BEPXHIi OCYAUH Y BUTJIALL 61JI0TO OCcaly, YTBOPIOIOYN
Hakun. Ko Boga mictTuTts couti @epymy, TO HAKUII
HabyBae KopuuHeBOoro BiATiHKY. Hakwum moripirye
IpoIlec TeIJI000OMiHY B MapOBUX KOTJIaX i vaiHMKAaX,
OPU3BOAUTE IO IIEPEBUTPAT MaJnBa i meperpiBanusa

Mas. 74 MeTaJIeBUX II0OBEPXOHb. 3 YacoM YaWHUKM, HArpPi-
HarpianbHuii enemeHT, BaJIbHI eJIeMeHTH IPaJbHUX MaIuH (Maja. 74) Buxo-
BKPUTUIA LLAPOM HaKumy IATH 3 Jagy, IPOCBiTU OaTapeii onajleHHA 3BYKYIOTh-

cs ¥ TemJIoBiggaua moTipIIyeThes.
Kpim Kum’ aTiHEsA, THMYACOBY KOPCTKICTh BOAM YCYBAIOTh XiMiUHUM CIIO-
coboM, momarouu A0 BOAU KAJBIIil rizpoxkcun (raieHe BallHO), HATPil rigpo-
Kcum abo comy.

Ca(HCO3), + Ca(OH), = 2CaCO3d + 2H,,0
Ca(HCO3); + 2NaOH = CaCO3d + Na,CO; + 2H,0
Ca(HCO3); + NayCO; = CaCOsl + 2NaHCO,4

BuBuarouu opramiuHi peuoBWMHU, BU Ji3HAJNCA IPO HATPill cTeapmHOAT
C;7H35COONa — ocHOBHY cKJamoBy TBepaoro mmuaa. {Ik i Bci cmosmyku Ha-
Tpifo, MIJIO JOOPE POSUNHAETHCSA Y BOAI, a PO3UNH BUABJIAE MUNHY Aito. OgHak
Yy JKOPCTKili BOZi, 3aMiCTh YCYHeHHs 3a0pyIHEHb, MUJIO BCTYIAa€E B PeaxIliio
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MOHHOTO O0MiHY 3 HAABHUMU B Hill COJIA- e
vu Kanbpmio un Marsiio, yTBOPIOIOTLCA @‘
HEPO3UYMHHI y BOJi cTeapuHOATH IIUX Me-
TaJIYHUX eJIEMEHTiB:

2Cl7H35COO_ + Ca2+ = (C17H35COO)2CaJ«;

Kanbuin cteapnHoat

2C,7H3;CO0™ + Mg2* = (C;;H35C00),Mg\.
MarHii cteapuHoaTt

AHanoriyHi peakuii 4na mMarHin rigpo-
reHkapboHaTy ckiaaiTb CaMOCTINHO.

ITe ixui «maacTiBii» 3’ABAAIOTHCA Y MUJIBHINM BOAI 3aMicTh I'yCTOI IIiHMH.
Ho Toro uacy, noku Bci karionu Kasbitiro i Marxito He OyayTh Ocal:KeHi, MUTi-
Ha Oid MuJia IpoABIAEThCA ciabko. e 30inbIllye BUTpaT MUJjIa Ta MOTiPIITYeE
CTPYKTYPY i AKicTh TKauuH. CHHTeTHYHI MUHHI 3aco0u (IIpaybHi IIOPOIIKH,
IacTu, PiiuHMU) He yTBOPIOOTH 3 Kanbiliem Ta Maruiem Hepo3UMHHUX COJIEH,
a Tomy 3abe3neuyroTh e()eKTUBHE IPAaHHA I €EKOHOMHE BUTPAUYaHHA MUWHUX
3aco0iB AK y M’ AKil, Tak 1 B "KOPCTKil BoAi.

Ha Bimminmy Big rizporenxap6onaris Kasbirito i Maruiro, posunHeHi y Boai
XJIOPUAH i cyab(daTu He MOKHA BUAAJIUTU 3 POSUUHY KU ATIHHAM.

:" HasasricTs y Boai rigporenkapbonatis Kambitito i Maruito 3yMOBJHoe"

mumuacosy, abo KapboHATHY KOPCTKiCTH BOIU. ;
- Haasmicts y Bozi cynboaris i xnopuzis Kanemiro i Maruiro symosio- :
. I0Tb nocmiiny, abo HeKapOOHATHY *KOPCTKICTH BOAH.

ITocritiny (HekapOOHATHY) KOPCTKIiCTh BOAM yCYBAaIOTh XiMiYHUM CIIOCO-
00M, BUKOPUCTOBYIOUN PEUYOBUHU, AKi mepeBonaTs iouu Kasabiliro i Maruiro
3 PO3UMHY B HEPO3UMHHI cnoayKu. Ile MoKyTh OyTHu HaTpiit kKapboHAT (Kajb-
nuHoBaHa coxa) NayCOs, HaTpill oprodocdhar NasPOy. Ak i y Bunagxy 3 Tum-
YACOBOIO JKOPCTKiCTIO, YTBOPIOIOTHCA HEPO3UMHHI KapboHaTH i1 opTodocdarn:

MgSO0, + Na,CO3 = MgCO3l + Na,SO,;
3CaCl, + 2NasP0, = Cay(PO,)s\ + 6NaCl.

IlepcrieKTUBHUM Ta e(DEKTUBHUM CIIOCOOOM YCYHEHHS
SKOPCTKOCTi BoAu € {loHimHuil. JIJid IbOoro KOPUCTYIOTHCS
oHOOOMiHHMMY KoJIoOHKaMu (MaJji. 75). BoHu 3amoBHeHi
TBEPAMMY HEPO3IUMHHUMHU y BOJAI HOHOOOMiHHMMU Mare-
piamamMu i3 3araJibHOI Ha3BOIO KAmMioHimu, IO MiCTATH
pyxausi iionu, HanpukJaag Harpiro. Kationn Hatpito 006-
MiHIOIOTHCA Ha KaTionu Kasbiriro i Maruiro, 1o MicTaTscsa
Yy *KOPCTKill Boai. YHACIiOOK Takoro oOMiny KaTionu Kasb-
miro Ta Maruiro 3aJnInamnTsCsa B TOHOOOMIiHHIN KOJIOHII, a
moM’IKIITeHa BoJa BUTiKae 3 Hei. BasKauBo TaKoXK Te, IO
oHOOOMiHHMIT MaTepiaj HmiamaeTbcs pereHepariii, To6To
BiTHOBJIEHHIO.

Mom’aKLIEeHHs Boay B nabopaTopHUX yMOBax
| e 75 romectmarons

i3 BUKOPUCTAHHAM MOHOOOMIHHOT KONOHKM
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o TTocrifiHy KOPCTKicTh BOAM YCyBaIOTh XIiMiUHIM CIIOCOOOM 34 JOIIOMOI'OI0 -
HaTpiil KapOoHary (KasbimuHOBaHA coma) NasCOs, HaTpilt oprodochary -
NagPO,, anionu axux yTBOprOOTH 3 KaTioHamu KasbIiiro i Marsuiro He- .
PO3UMHHI CIOJTYKM, a00 BOAY IPOIYCKAIOTh Yepes3 HOHOOOMiHHI KOJIOHKHU. -
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TepminoM 3arajibHa SKOPCTKIiCTh XapaKTepPU3YIOTh OJHOYACHY IIPUCYT-
HICTh y BOJZi CIIOJIYK, IO 3yMOBJIIOIOTH THMYACOBY i IIOCTiHiHY *KOPCTKiCTh.
SKicTh IPUPOAHUX BOJ XapPaKTEPUIYIOTh IIEPEBAKHO UM TEPMiHOM, OCKiIb-
KU y OiJBIITOCTiI BUIIaAKiB IpUPOAHA BOJA MiCTHUTH i KapOoHaTH, i XJiopuau,
i cynbdaru Kanbitito Ta Marsizo.

IIpo gucTuasAIito K cmocié oTpuMaHHsa M’ AKO1 BOAY BU BiKe 3HAETE.

Ximie — ye scumma: emopinka NWPUPOGOGOCNQRUK A

3aBpaHHSe. Y JOMAaLLHIX YMOBax 3 MOBEPXHI NOOYTOBUX NPUIaAiB YCyHbTE Ha-
Kun (Bigknag Hepo34MHHUX kKapboHaTiB). s Moro BUKOHaHHS BamM 3HaA00UTbCS:
YyarHuK, KacTpyns abo iHWKMin NOBYTOBMIN NOCY[, HA CTiHKaxX IKOro Bif, TPMBAIOro
KUMN'ATIHHSA BOAM YTBOPWUBCS HAKUM HEPO3YMHHUX KapOOoHaTIB; NIMMOHHA 41 eTa-
HOBa KMCNOTK (OLET), crewjanbHMii 3acid Ansg BUAANEHHS Hakuny, npuadaHuni
y MarasuHi, Boaa.

Crioci6 1. YcyHbTe Hakun 3 MOBEPxHi Oyab-9KOro nobyToBOro npunagy
XiMiYHUM crnoco6om. s Lporo NpUroTynTe po3ynH 3acoby 3 po3paxyHKy ogHa
ynakoBKa JIMMOHHOI KNCNOTK Ha 3 1 Boau, a6o 50 M ouTy Ha Takuii caMmuii 06’em
BOOM. Bunuiite BUroToBNEHWIA PO34MH Y MOCYAMHY Tak, Wo06 BiH MOBHICTIO NOKPU-
BaB MOBEPXHIO 3 HAKMMOM, 3aKPUIATE KPULLKOIO i KUN'aTiTb 6nn3bko 5 xB. licns
3aBEepLUEHHSA KUM'ATIHHA 3ayekanTe, MOKU PiaMHa OXONOoHE (peakLis MOXe Lue
NPOOOBXYBATUCH). Buannte po3ymH 3 NOCyaViHM Ta PETEIbHO ONOJIOCHITH i

Pe3ynbTatv npoBeaeHoro gocnigy 3anumiite y poboynii 30T, MOSICHITH iX.

Cnoci6 2. 9kwo maeTe 3mMory npuabdaTtn oauvH i3 3acobiB, NPM3HAYeHUX Ans
YCYHEHHS Hakuny, BUKOHaNTE A0C/iA, CKOPUCTaABLWIUCL HMM. [Mig 4ac BUKOHAHHS
[ocniay YiTko AOTPUMYITECH IHCTPYKLLI, L0 A0AAETLCS A0 3aco0y.

PesynbTatn npoBegeHoro gocniny 3anuulite y pobo4umin 30LIUT, a TakoX 3a-
3Ha4YTe OCHOBHY PEYOBUHY Y CKNafi 3acoby, Npu3HavyeHy aas 3HATTS HAKUMYy.

T.' Cmopiswa epyguma

HazemHuM pocnmHam gns XXUBJIEHHS, NIOASM | TBApUHAM CYXO40y AN MUTTH No-
TpibHa npicHa Boga — BoAa 3 HEBEIMKVM BMICTOM PO34YMHEHNX Y Hili PEYOBWH, SIKi MNT-
Hi BOAI HAAATb CMaky. BogonocTtayaHHs XXUTENB BENKMX MICT 34INCHIOITb BOAOKO
pivoK i nia3eMHMK Bogamn. 3okpema, AHINPOBCbKY BOAY CNOXMBalOTh Xuteni Kneea,
[Hinpa, 3anopiXxoks Ta iHWMX BENMKMX MIiCT. Bam BigoMO, WO nepLl HiXk BoAa 3’iBUTbCS
y KBapTMpax, il o4MLLaI0Th | 3HE3apaxyoTb, a B cneuianbHux nabopaTtopiax daxisui 3
BiANOBIAHOO XiMiKO-6i0NOriYHOIO MNiArOTOBKOK 3[AiCHIONTL KOHTPOJIb SIKOCTI BOAM.
KOHTpONb 9KOCTi BOAM NONAra€e y BCTAHOBJIEHHI XXOPCTKOCTI BOAW, BUSIBIEHHI BiANOBIA-
HOCTI Il cknagy Aep>XaBHUM HOpMaM. [ns uboro NpoBOAATb AKICHWI i KIIbKICHWI aHani3
NMUTHOI BOAW Ha BMICT Y Hill KaTiOHIB MeTaniyHuUX efleMeHTiB i NaporeHy, aHioHiB K1C-
JIOTHUX 3aJINLLKIB, LWKIAIMBMX MIKPOOPraHi3MiB, a TakoX Pi3HUX OPraHiyHMX PEYOBUH,
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3ab6pyaHEHHS BOAMN SKMMK MOXe CTaTUCb Yepes3 Heabasny rocnoaapcbky AisNbHICTb
nogen.

Bwaemo, posymiemo

ﬂ H1m 3ymOBIIEHa XOPCTKICTb BOAM? Ha aki Buaw i noainaoTs?
a ¢ky 3arpo3dy noOyToBMM NpunagamMm CTaHOBUTL XXOPCTKa Boaa?
a HasBiTb coni, L0 3yMOBJIIOOTb TMYaCOBY XOPCTKICTb BOAM.
a HasBiTb coni, L0 3yMOBIOTb NOCTINHY XXOPCTKICTb BOOU.

[TOACHITb XiMIYHY CYTb PiI3HUX BUAIB XXOPCTKOCTI BOOW.

a CknapfitTb PiBHAHHSA peakLiin 3a CXeMOK NepeTBOPEHb: KasbLii KapOoHAT —> KanbLil
oKcua, — Kanblii rigpokcua — Kanblili rigporeHkapboHaT — Kasnblin kapboHaT —
KanbLjin xnopua, — KanbLin HiTparT.

BukoHaliTe 3aBaaHHs 3 pyopukm «XiMis — Lie XUTTA: CTOpiHKa NPUpoa0a0CiaHNKa».
Opep>xaHi pesynbTat ONPUAKDOHITL Ha YPOL.

a Yomy BOAIOTLCS [0 MOM’SIKLLIEHHS BOAU, SIKY BUKOPUCTOBYIOTb Y MOBYTI?

3anponoHyiiTe cnocib onpicCHEHHS MOPCbKOT BOAM, KU MoXHa Byfio 6 BUKOPUCTOBY-
BaTW B eKCTpeMaJibHili cuTyalii nepebyBaHHs NI0OANHN Y BiAKPUTOMY Mopi 6e3 3anacy
npicHOI BOAM.

\ OOYNCAEHHS KIABKOCTI PEHOBMHM,
§209  macu abo O0'EMY MPOAYKTY
3@ PIBHSIHHSAM XIMIYHOI peakUii,
9KLLO OAMH I3 ODEAreHTIB B3STO
B HAAAMLLIKY

AKy 0 kinbKicTh, Macy uu 06’eM peareHTiB He B3, MPOAYKTH pearirii
3aBiKIU YTBOPIOIOTHCSA 3TiTHO 3 KIJIBKICHUM BiZHOIIIEHHAM PEYOBUH Yy XiMiu-
HOMY piBHAHHI. Hanpukian, MmarHiii okcuJ B3a€MOJIi€ 3 HITPATHOIO KUCJIOTOIO
3 YTBOPEHHSAM COJIi If BOIHU:

Koedimientu mepen popmyaaMu peareHTiB CBifuaTh PO Te, I110 PEYOBUHU
B3a€EMOJiIOTh 0e3 BaJIUINKY, SIKINO AJId IIPOBedeHHs peakilii MarHiil oxcunm i
HiTpaTHY KHUCJOTY OpaTH B KiJIbKiCHOMY BifHOIIIeHH

1 MoJIB : 2 MOJIb.

SAKII0 K KiJbKiCTh PEUOBMHU OJHOT'O 3 PeareHTiB Oyae MEHIIIO 3a BJac-
THUBe PiBHAHHIO ITiel peaKiii Kijbkicue Bigmomrenua 1 : 2, To BiH mpopearye
MOBHICTIO, TOAl AK APYroro peareHTy sIKach MOPIid 3aauInuThesa. IIpo Takuit

peareHT KasKyTh, II[0 HOTO Y3ATO B HAMJIUIIKY.
e )\
@s3)




. PosBp’si3aHHA 3a7adi, B yMOBi fK0oI BKasaHi Maca, 06’e€M Ui KiJIbKicTb pe- -
4JOBUHU 000X peareHTiB, moTpebye 3’ACyBaHHA KiTbKiCHOTO BigHOIIEH- -
Hs pedyoBUH. I AKIIMO 3’ ACYETHCH, 1110 OTHOTO 3 HUX Y3AJU B HALJIUIIKY, -
TO 3aJa4y PO3B’A3yI0Th, KOPUCTYIOUNUCHh AAHUMHU IIPO PEUYOBUHY, IO
nepeOyBae B HeJOCTAUi. :

...................................................................................

3agaua 1. O6umcaiTh Macy ocany, AKWI yTBOPUTHCA 3 Oapiii xjaopumy
macoro 41,6 r i maTpiii cyabpary macom 42,6 r.

Po3é’asannsa
1. SanuiieMo CKOPOUYEHO YMOBY 3amadi.

Hano: JomoMiskHi BeTMIUHA
m (BaCl,)=41,6 T | M (BaCly) = 208 r/monb
m (NayS0,) =42,6 v | M (NaySO,) = 142 r/moub

moca,uy _9 |

2. CkjaageMo piBHAHHSA peakIii.

BaCl, + Na,SO, = BaSO,{ + 2NaCl

1mMonb 1 MoOnb 1 mMonb
3. 3’dcyeMo KimbKicHI BimHOIIIEHHA peareHTIiB i HEPO3UMHHOTO IIPOAYKTY

3a PiBHAHHAM PeaKyil.
v (BaCly) : v(NasSOy) : v(BaSO,)=1:1:1

4. 3’scyeMo KinbKicHI BiJHOIIIEHHS peareHTiB 3a YyM08010 3a0aui.
151 1b0ro cIIoYaTKy O0UNCINMO KilbKICTh PEUOBUHU KOYKHOI'O PeareHTy

3a (popmysow v = mn.
Ve

v (BaCly) = A;)’: = 0,2 (moJb);
v (Nay,S0y) = ii’; = 0,3 (MoJIB).

BigzoImenHsa peareHTiB BUSABUJIOCA TAKUM:
v (BaCl,) : v(NaysS04)=0,2:0,8=2:3=1:1,5.

fAx 6aumMmo, 3a yMOBOIO 3aJaui 3 HAAJUIIKOM y3AJM HATPii cyabdar
Na,S0y4, Bigrax 6apiit xamopung BaCl, mpopearye 6e3 sanuiniky (IIOBHiCTIO).
Tomy mMacy yTBopeHOTO ocany 6apiii cyabpary BaSO, moTpi6bHO 06uncatoBaTH
3 BUKOPHUCTAHHAM BioMocCTel Ipo 0apiii xJaopus.

5. O0uncaeMo KibKicTh peuoBuHU Oapiii cyabdary, 110 yTBOPUBCH.

Ockinpku KinbKicHi Biguomenns v (BaCly) : v (BaS0O,) y 1iit peakii cra-
HOBJIATH 1 : 1, TO:

v (BaSO,) = v (BaCl,) = 0,2 mo1b.

6. Obuncaroemo macy 6apiii cynb@dary KigbkicTio peuoBuru 0,2 MOJb 3a
dopmyaoro m=v - M:

m (BaSO,) = 0,2 mousb * 233 r/moab = 46,6 .
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Ilpumimra. A 1o BigOyJsioca 3 HaTPi# cyabdarom macoio 42,6 1, KiTbKicTb
peuoBuHU AKOro gopiBuoBaga 0,3 Moab? 3rifHo 3 KiIbKiCHUMM BiJHOIIIEHHSI-
mu 0,2 moJib HaTpill cyabdaTy BUTpaTUIOCA Tif yac peakilii, a 0,1 mous 3a-
JINIIHAJIOCS.

. JIk1mo 3a yMOBOI 3a7ja4i OJMH 3 PEareHTiB B3AJIU B HAJJIUIIKY, IOTPi0-
HO 000B’SI3KOBO PO3IJVIALATH MOJYKJIMBICTH IIOAAJBIIOL OT0 B3aEMOLIl 3
* YTBOPEHUM IIPOAYKTOM pPeaKririi.

Couti B3aeMOZitoTh MisK COOOTO JIMIITIEe 32 YMOBH, 1110 BOHU OOUIBI PO3UMHHI
y Bozi (peakiiii HOHHOTO OOMiHY BifOyBalOThCA TiIBKU MidK eJIeKTPOJiTaMm).
Bapiii cyappar — HepodumHHA cinb. OTiKe, TOAATBINA B3AEMOIA IPOAYKTY
peaxkIiii i3 3aJIMITKOM peareHTy HATPil cyab(parTy HeMOKJIBA.

Bigmosigs: maca yrBopeHoro ocany 6apiii cyabdary gopisuioe 46,6 r.

3amaua 2. dxuit 06’eM rigpores XJ0pUAY MOXKHA OJEPKATH B pe3yJbTaTi
peakiiii Boguio 06’emom 224 i1 (H. y.) 3 XaI0pom Macoro 284 r?
Posé’a3anns
1. 3amnuirreMo CKOPOUYEHO YMOBY 3aJadi.
Hano: JomomiskHi BeIMuuHU

V(Hy)=22451 |M(Cly)="71r/vMomnb
m (Cly) = 284 T

V (HCl) —? |

2. 3anuirieMo PiBHAHHS peakIlii i pos3rasaueMo KinbKicHI BigHOIIIEHHS pe-
YOBUH Y HBOMY:
H2 + Clz = 2HCl

1mMonb  1mMonb 2 Mosb
3a piBaaruEaM v (Hy) : v (Cly) : v(2HCI)=1:1:2
3. BecranoBuMO KiJbKicHI BigHOIIIEHHS PEeYOBMH 3a PiBHAHHAM peakIlii,
3’scyeMoO IX 3a YMOBOIO 3amaui.
CoouaTKy 3a (hOpPMYJIOIO

v=—o
v

m
00YMCANMO KiJIbKiCTh PeUYOBUHU BOIHIO 06’ eMoM 224 i1 (H.Y.):

v(HQzﬂ:lO MOJIb.

22,4 "

MOJIb
4. 3a (popmyI0I0
v=—o
M
00YMCINMO KiJIbKiCTh PEUOBUHU XJIOPY Macoio 284 r.

V(Cl2)=L4PP=4MOJIB.

71

MOJIb
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5. BusHaunMo KiJIbKicHI BiIHOIIIEHHA peareHTiB 3a YMOBOIO 3aayi:
v(Hy):v(Cly))=10:4.

ITopiBHABIIM KiTBbKicHE BiAHOIIIEHHA BOAHIO i XJIOPY 3a YMOBOIO 3amadvi
3 BiTHOIIIEHHAM IIUX PEYOBHUH 34 PiBHAHHAM peakIlii, poOMMO BUCHOBOK, IO
peareuT BOJIeHb B3ATHUI B HAAIHUIIKY. ToMy Imomasblili o0uncaeHHa 3M4iHiCHIO-
BaTHMEMO 3a XJIOPOM.

6. O6uMCcaINMO KiTbKiCTh PEUOBUHY TiAPOTEH XJIOPUY, IIT0 YTBOPUBCS BHA-
CJIITOK peakIrii:

vHCl=2v (Cly) =24 =8 (mo01b).
7. O6uncaumMo 00’eM IifporeH XJIOPULY:
VHC)=V, -v=22,4-8=179,2 (7).
BigmoBiab: 06’eM ofiepsKaHOro rijporeH XJopuny gopisaioe 179,2 .

3agaua 3. O6umcaiTh Macy coJieil, yTBOPEHUX YHACJIJOK peakIii maTpii
rizpokcuay mMacomwo 5 r 3 oprodochaTHO0 KMCI0TOI0 Macoio 9,8 r.

Posé’a3anns
1. 3pobuMo CKOpoUeHUIT 3aTI1C YMOBY 3aayi.

Hawo:
m (H3PO4) = 9,8 T
m (NaOH)=5r

m (comneit) —? |
2. CrJyazeMo piBHSIHHS MOXKJINBOI B3aeMOil peuoBUH.
Ockinbku opTodochaTHA KUCIOTA HAJTECKUTH 10 TPHOXOCHOBHUX KUCJIOT,
TO MOKe YTBOPIOBATH TPU COJIi — OnHYy cepenuio (oprodocdar) i aBi Kuei (Tifg-
poresopTodocdar Ta gurigporenoprodocdar).
a) 3NaOH + H3PO, = NagPO, + 3H,0
3moap 1wmoap 1 Moib
3 : 1 : 1
60) 2NaOH + H3PO, = Na,HPO, + 2H,0
2moap 1moub 1 moub
2 : 1 : 1
B) NaOH + H3PO4 = NaH2PO4 + HzO
1 moss 1 mMoJib 1 moJn
1 1 : 1
3. 3’scyeMo KiJIbKiCcHI BiTHOIIIEHHSA peareHTiB i IPOAYKTiB peakilii 3a KO-
HUM PiBHAHHAM PEAKUIL.
PiBusauusa a)
v (NaOH) : v (HsPO,) : v(NagPO,)=3:1:1
PiBusuus 0)
v (NaOH) : v (HsPO,) : v(NagPOy)=2:1:1
PiBuAHHA B)
v (NaOH) : v (HsPO,) : v(NagPOy)=1:1:1
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4. 3’sicyeMo KiJIbKicHI BiZHOIIIeHH peareHTiB peaKIlii 3a yMOBOIO 3amayi.

v(NaOH)=5:40= 0,125 (moJb)

v (H3POy)=9,8:98=0,1 (mosb)

0,125:0,1a601,25:1

YcraHoBiieHe BiTHOIIIEHHSA He Ma€ TOYHOI BiAMOBIAHOCTI i3 "KOAHUM piB-
HAHHAM peakirii. ToMy po3mounHaeMo 00UKCII0BATI MACy COJIi 38 PiBHAHHAM,
sAKe HalOiJbIle BiATIOBifae BiJHOIIIEHHIO peareHTiB 3a yMOBOIo 3ajaui. Ile piB-
HAHHA B).

HeBa:xkKo 3po3yMiTu, 1110 3a IIUM PiBHAHHAM HATPill rigpoKcun mepedyBae
B HAJIJIUIIKY.

3aJINIIIOK HATPil TiAPOKCUAY CTAHOBUTD:

0,125 moas — 0,1 mous = 0,025 MmoJIb.

5. O6umcIMMO KiJbKiCTh PEUYOBMHM HATPiN gurigporeHoptrodocdary 3a pis-
HAHHAM B).

Sk BupHO 3 piBEHAHHA B), vV (NaH,PO,) = v (H3PO,), Tomy

v (NaH,PO,) = 0,1M05.

6. PosriisneMo MOKJIMBICTh IOJAJIBIITO] B3a€MO/Iil yTBOPEHOI COJIi i peareH-
Ty, IIT0 BBATUU 3 HAAJIUIITKOM.

Harpiii rizpokcun, 1o saauinupesa y Kinbskocti 0,025 Moab, IPOJOBKUTE
B3aEMO/IiI0 3 YTBOPEHOIO CiJIIf0. Y TBOPUTHCA iHIIA KUCJa Cilb (DiBHAHHA I)) —
HaTpi# rixporenoprodocoar.

0,1 mosr 0,025 mosp 0,025 moin
r) NaH,PO, + NaOH = Na,HPO, + H,0
1 mosb 1 moJb 1 moJb

ITicsa peaxiiii 3a piBHAHHAM T') HATPill riApOKCUAY He 3aJIUIIATHCA, TOIL
AK HaTpi#l aurigporeHoprodocdar mepedyBaTuMe B HAIJIUIIKY, OCKiJIbKU 3a
HaABHOCTI #1oro B KimbKocTi 0,1 Mmous 3 1yrom npopearysaJio jguiie 0,025 Moib.

0,1-0,025=0,075 (Mmoxb)

7. O6urcauMo KiJTbKiCTh PEYOBMHHU COJIEH ITic/id 3aKiHUeHHA B3aeMOIii.

v (NayHPO,) = v (NaOH) = 0,025 (moxp)

VYrBOpEeHUX coJsiefi ABi: HaTpi#l aurigporeHoptrodocdarT KigbKicTio
peuoBuHHn 0,075 Moap i HaTpili rigporeHoptrodocdar KiTbKiCTIO pPeUOBUHU
0,025 moas.

8. O0uncaIMO Macy yTBOPEHUX COJIeI.

m (NaH,PO,) = 120 ——— - 0,075 Mom6 =9 1

MOJIb

m (Na,HPO,) = 142 — -

- 0,025 mosib = 3,55
MOJIb

Bigmosige: 9 r maTpiii gurigporenoprodocdary i 3,55 r HaTpii rigporeu-
optodocdary.

Ziaemo, posymiemo

a 3a akumu dopmynamMmm 0OUHNCIOIOTb KiNlbKICTb PEHOBUHN?
ﬂ AK BUSHAYUTU KiNbKiCHI BiAHOLLIEHHS1 PE4YOBUH 3a PIBHAHHSAM peakLii Ta 3a yMOBO 3aaadqi?
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Y yomy nonsirae BiAMIHHICTb 3aa4 Ha OOYMCNEHHS KiNbKOCTi peyoBUHM, Macu abo
06’eMy NPOAYKTY 3a PIBHAHHAM XiMi4HOI peakLil, AKLLLO OJVH i3 peareHTiB B3 B Haa-
JINLLIKY, Bif, iHLLIMX TUMIB PO3PAxyHKIB 3@ PIBHAHHAMU peakLiin?

.o

ceecese
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O6uncniTb Macy amoHiin cynbdaty, Skuii yTBOPUTLCS Mif Yac MPOMYCKaHHS Yepes
pPO34MH cynb@aTHOI kncnotn macoto 200 r 3 MacOBOIO HaCTKOK PO3YNHEHOT PEYOBUHN
9,8 % amoHiaky 06’emom 11,2 11 (H. y.).

Y nocyamnHy 3 BanHAHOK BOAO, Maca KasbLii rigpokcmay B sKih CTaHOBUTL 3,7 I, Npo-
NycTUAW BYrnekncnuin ras o6’emom 3,36 n (H. y.). Npo3opum 4y kanamytHum Oyne
BMICT NOCYANHU MiCNs 3aBEPLUEHHS peakL,ii?

¢dKka cinb YyTBOPUTLCA BHACNIAOK B3AEMO/IT PO34MHY HATPIN rigpokcuay macoto 50 r
3 MacoBOI0 YacTkow nyry 16 % i posumHy optodocdaTHoi kmcnotn macoto 200 r 3
MacCOBOIO HaCTKOIO PO3YMHEHOI pevoBUHK 9,8 %?

& Ha umHk xnopug macoto 13,6 r nogisnm HaTpin rigpokcnaom macoto 10 r. O6umcnitb
Macy ocafy nicns 3akiH4eHHs B3aEMOL,T PEHOBUH.

MiHepaAbHI ACOPKBA. [TOHATTS
MO KMCAOTHI Ta AYXKHI FOYHTU

§30.

IMOHATTA ITPO MIHEPAJIBHI JIOGPUBA. BuBuaioun IpUPOI0O3HAaB-
CTBO, BU Mi3HAJUCHA IIPO iCHYBaHHS NOOPWUB — PEYOBUH UM IXHiX cyMilei,
110 pob6JATh 0o06py cIpaBy — 30arauyioThb I'PYHT MOKUBHUMMU PEUOBUHAMU,
CIIPUAIOTH OZleP’KAaHHIO BUCOKUX yPOXKaiB.

~ Ho6pusa — 1ie pEUOBUHU YU CYMiIlli pEYOBUH, XiMiUHi €JIEMEHTH AKUX -

HeoOXimHi AJd pocTy i pO3BUTKY pocuH. [[00puBa BHOCATDL Y I'PYHT AJIA -
30iJBITIEHHA BPOKAWHOCTI CiJIbCHbKOTOCTIOAAPCHKUX KYJBTYD Ta MigBU- .
IIeHH IX CTIAKOCTI 10 HECHPUATINBUX KIIMATUUYHUX YMOB. 9

VY pocaIuMHHUX opraHizMax TpaliseTbesa Maiike 70 xiMmiunux ereMeHTiB (ix

1Ile Ha3UBAIOTh eJleMeHmamu Hueaennus pocaunr). Taki eremenTu, sk HiTpo-
reH, Kaumiii, @ocdop HAAXOAATH A0 HUX 3 IPYHTY B HAHOIIbITi T KiTbKOCTI.

i Bes Himpozeny me MoKy Th yTBOPIOBATHCA G1IKOBI MoJieKyiu, 63 Pocdo- -
PY — HYKJIEIHOBi KHCJI0TH, BiTaminu. 3aBaaku Kanito IPUIMIBUINTYETHCS -
doToCcHHTES, MOJIIIITYETHCA HAKOITMUEHHA CaXapo3HU B IYKPOBUX OypPAKax -
i KpoxXMaJrio B KapTOILIi, 3MIITHIOIOThCS cTebJia 3JTaKOBUX POCJIUH TOIO.  °

106 mpupogHUM cIOCOOOM BiTHOBUTHU y I'PYHTI BMIiCT JKUTTEBO HEOOXiT-
HUX POCJUHAM XiMiUYHUX eJIeMeHTiB, TOTPiOHMiI TpuBaauii yac. g cTadiiab-

HOTO OTPUMAHHA BUCOKUX YPOMKAIB y I'PYHT BHOCATH MiHepasabHi (MaJ. 76) i
oprauiuui qoopuBa.
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Ha cknaai 3 MiHepanbHMMK fobpusamu

PosrnsubTe ManoHOK 77 Ta o3HalioMTecda 3 KJjacudikailieio
MiHepaJbHUX JOOPUB.

3 Giosorii BaM BiZjoMO, IO POCJIHHU 3aCBOIOIOTH PEUYOBUHU 3
I'PYHTY Jiuitie B podunHax. [1i BIInBOM MOJIAPHUX MOJIEKYJ BOAU
Io0prBa AUCOIIIOIOTH Ha MOHU, AKi I BCMOKTYIOTBCS KOPEHEBOIO
CUCTEMOIO Ta TPAHCIIOPTYIOTHCA 10 cTebJTy 0 BCiX OpraHiB pociiu-
HU.

1 cimbChbKOTO TOCTIO[apCTBa BAXKJIUBUM € PalliOHAJIbHE BU-
KopuctaHHdA nob6puB. Ilig HUM pO3yMiIOTH BHECEHHA NOOPUB Y
KiJIBKOCTi, HeOOXimHil i mocTaTHIN AJId JOCATHEHHA OajaHCY IIO-
JKUBHUX PEYOBUH Y I'DYHTI, 3a0e311eUeHHA BUPOIIIYBAHUX POCJIUH
HeoOXifHmME XiMiuHIMU eJleMeHTaMu, IiIBUIIleHHA BposKaliHoC-
Ti CiZIBCHPKOTOCTIONAPCHKUX KYJIBTYP 0€3 IIIKOU JOBKIJLIIO.

Binsbko 30 pokiB TOMy BUCOKMMHU BBaYKAJINCh YPOKal, SAKIIO
3 1 ra mosna soupanu 35 11 mireHuIi, 12 1 coHanmuury, 40 1 Ky-
Kypyasu. I1in6ip i BHeceHHs y TPYHT MiHepaJdbHUX HOOPUB Y TIO-

MiHepanbHi
n[ob6puBa
|
A30THI
|

docoartHi
|
KaninHi
|

KomnnekcHi
|

Mikpopobpuea
Maus. 77

Knacudikauia
MiHEepanbHUX
nobpus

€IHAHHI 3 HOBITHIMU TEeXHOJIOTiAMH OOpPOOITKY I'PYHTY, BUKOPHCTAHHSA BU-
COKOSIKiCHOTO ITOCiBHOTO MaTepiaay i 3aco0iB 3aXMCTy POCJIUH JAIOTH 3MOTY
Cy4YacHUM arpapifaM oTpuMyBaTu 3HauHO BuIlli Bpo:kai. Hanmpukiaan, y 2018 p.
BapumriBcbka 3epHOBAa KOMIIaHisI — TPOBITHUHA arpoxXoJauHT Y KpaiHu — Ha
cBoix mosax (IlonraBcbka, KuiBcbka, UepkachbKa 0041.) 3ibpasia 3 1 ra mo 69 11

OIIeHUIli, 33 Il COHAMIHUKY, 116 I KyKypyas3u.

106 mobGpmBa IpPUHOCUJIM HANOIJBITY KOPUCTH, IOTPiOHO 3HATH, KOJIU
Ta AKi 3 HUX HaWKpallle BUKOPUCTOBYBaTH, IKUU cIoci6 BHeceHHA obparu,
SIK Y3TOAWTH Yac BHECEHHA N0OpUBa 3 MOrOAHUMY YMOBaMHU i 6araTo iHIIoro.

ITe € mpegMeToM qOCTiAIKEeHHA A2pOXimil.
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BaKJIUBI IJId aTPOHOMIB.
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Azpoximia — HayKa, 1110 BUBUAE B3aeMONOB’ A3aHi ximiuni # 6iosoriusni '
IpoIlecu y I'PYHTI Ta POCJIMHAX, BUSABJIAE MIJISAXY MiABUINEHHSI BPOXKaii-
HOCTi CiJIbChKOTOCIIOapChKUX KYJIbTYpP. SHAHHA I[iel HAyKW 0COOJIMBO

seecscsee
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ITpuknagu minepaabHUX TOOPUB Ta iIXHi OKPEMi XapaKTEePUCTUKY HaBeIeHO

B Ta0mIi 12.

. . Tabauus 12
MinepaapHi moOpuBa
Hasea dopmyna ®disnyHi xapakTepucTuKmn
Kan!MHa KNO3; BesbapsHa, kpucTaniyHa, HerirpockoniyHa
cenitpa
Binoro a6o X0BTyBaTOro KOJILOPY,
AmMoHia4yHa NH.NO rirpockonivyHa, y pesynbTtati BUCUXaHHS
cenitpa 4T YTBOPIOE FPYAKM, MOXe BUBYxaTu
Ta po3KafaTtncy 3 BULINIEHHAM aMOHiaKy
Kanbujesa Ciporo konbopy, 3N1eXyeTbCs,
. Ca(NOs), . .
z cenitpa LyXe rirpockoniyHa
5 Hatpiesa NaNO Binoro a6o x0BTyBaTOro KONLOPY,
™ cenitpa 3 rirpoCKomnivyHa, 3/1EXYETbCA
= AMOHIN NH.CI Binoro a6o »0BTYBaTOro KONbLOPY,
xnopva, 4 ManorirpoCKoniYHUM
Binnin (4epes HasiBHI JOMILLKK MOXe ByTr
AMOHIN CipvM ab0 3eNeHyBaTUM), KPUCTaNIYHUIA,
(NH,4)2S0, : . . .
cynbdar ManorirpockonivyHniA, [O6PE POIHNHHNIA
y BOAj
AMOHia4yHa BbesbapBHa pianHa
NH; - H,O . .
BOOA 3 Pi3KNM 3anaxoM aMoHiaky
[ —— MopoLok abo rpaHynn Ciporo Konbopy,
P Ca(HyP0O,), + 2CaS0, 3/1erka 3n1exyeTbCsl, NOraHo PO34NMHHUN
cynepgocoart -
y BOAi
[MoaginHun BHi Har. npocTuii cyn T
_ on, Ca(H,P0,), - Hy0 30 aragye npoc (_:y epqnoc_q)a ,
T | cynepdocdar Mae 0oOpy PO3YMHHICTb Y BOAI
o - . - -
o . . Cipuia, cBiTNO-CipuiA, NOraHo PO34MHHUI
8 Mpeunnitat CaHPOQO, - 2H,0 y BOZi, HE BNEXYETLOS
(o] Binoro a6o 6yporo Konbopy, BUroTOBAEHUIA
e Pocdoputre Caz(PO,) 03MEeJIIOBaHHSAM NPUpoaHnX dochopuTie
60pOLLHO 3 4)2 p prpoA 1 > p )
nobpe po34nMHHUIA Y BOA)
Mopowok 6inoro (Yepes HasiBHi AOMILLIKA
Amodoc NH4H,PO4 CipyBaTOro) Kosibopy, KpUCTanivHnim,
HErirpoOCKOoNiYHUM
Binuin, opiGHOKPUCTANIYHWUIA,
. YNHHUIA Y BOA,, HErir KOMi4YHUN,
Kanin xnopng KCI ,u,06_pe po3 nny OAl, HETIrpocko
nig, yac 36epiraHHsa CUNBLHO 3N1EXYETbCS,
TOMY BUMYCKaAOTb Y BUrNSAi rpaHyn
Kainit KCI - MgSO, - 3H,O | CsaiTno-cipuin abo Cipuii, HErirPOCKOMIYHNIA
I L Poxeswuii, manorir KOMiYHUN
= CuUnbBIHIT KCI - NaCl oxe » Mano p0£: 0 )
= nobpe po3ynHHUIA y BOaj
5 Kaninna cinb | KCI+ gomiwkn NaCl Byporo ato POXEBOTO KONLODY,
rirpOCKoNiyHa, 3N1eXYyETbCS
. Binun, YNHAETHLCS Y BOAI,
Kanii cynbdat KoS0O, ,u.06p_e POSHNHAE ,C Y BOA
HerirpocKoni4yHuin
Binnn BiTJ1I0-CipUi, BUCOK
MotaL KoCO3 . A a0o caiTno-Cipuid, Bucoka
rirpoOCKONiYHICTb, LOOPE PO34YMHHUIA Y BOA)
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BUPOBHUIITBO JOBPUB B YKPAIHI. V mamiit kpaini naii6insmnre su-
pPOOIAIOTH aB0THUX HOOPUB. SIK CHPOBUHY BUKOPUCTOBYIOTH a30T, 1110 BXOAUTH
IO CKJIaay TMOBiTPA.

IIpukmagoM TOTO, AK BiXOAM OJHOTO BUPOOHUIITBA MOYKHA BUKOPUCTO-
BYBaTHU IJIs OfepP:KaHHSA IiHHOI HPOAYKIIil, € BUPOOHUIITBO a30THUX JOOPUB
3 aMOHiauHO1 BOJM, IO YTBOPIOETHCA IIiJ] Yac KOKCYBaHHA Byrijid. CupoBu-
HOIO 11 BUPOOHUIITBA KAJIiMHUX TOOPUB € IPUPOAHI KaJrieBi cosli BiITUM3HAHUX
pozoBuir]. IIpomMucioBe BUPOOHUIITBO KAJIAHNX MOOPUB CKOHIIEHTPOBAHE B
3axigHiit YkpaiHi, oCKiJIbKM TaM HaWOiIBLIII B HAIIil Aep:KkaBi pogoBuUIla Ka-
gittaux comeit (Kamycbko-I'muacbke, CTeOHUIIbKE it BoprciaaBchKe pOLOBUIIA).

Bupo6HUIITBO hochopHUX JOOPUB I'PYHTYETHCA IIePeBaKHO HA iMIIOPTOBa-
Hill CHPOBUHI.

TLPOLWOW 3 mu&uit—tuwum c&am‘owﬁwwlc %
1. 3 pi3Hux pxepen pisHanTeca npo Tton-10 Hakbinbwmnx BUPOOHMKIB JOOPUB
B YKpaiHi (MOTYXHiCTb, CUPOBMHA, NPOAYKLLA).
2. lNouikaBTecs npodeciaMn NpauiBHUKIB Cy4aCHMX NiANPUEMCTB 3 BUPOOHMLITBA
nobpwue, 3aknagamu, ae uj npodecii 3100yBaloTh.
3. ki 3acobu 3axMCTy HAaBKOJIMLLHLOIO CepeaoBuLLa Bif 3aOpyAHEHHS Ail0Tb Ha
nianpuemMcTBax 3 BUPOOHULITBA MiHEPAJIbHUX [OOPUB?

3 mpupomo3HaBcTBa Ta 0ioJorii BU 3HA€ETE, 110 4O OCHOBHUX CiJIbChKOIOC-
HOoJapChbKUX KYJABTYP B YKpaiHi Hale:KaTh 3epPHOBI I OBOUEBi KyJIbTYpH, IIy-
KpoBi Oypsaku. II[o6 maTu cTabiibHO BUCOKi Bposkal X Ta iHIIUX KYJbTYD,
a30THI moOpuBa BHOCATH 3 po3paxyHKY Big 30 mo 180 xr Hirporeny Ha 1 ra,
dochoprux — 45-90 xr P,O; Ha 1 ra, xamisiaux — 45-60 kr K,0 Ha 1 ra.
I1i saranpHi HOPpMU 3MiHIOIOTHCS 3aJ€KHO BiJi IPYHTOBO-KJIIMAaTUUHUX YMOB
i BUpPOIITyBaHUX CiIBCHKOTOCIOMAPCHKUX KYJIBTYD.

IOHATTSA IIPO KHCJOTHI TA JYKHI ITPYHTH. ¥V mnaparpadi
OpO KUCJOTH BU [Oi3HAJNNCA, IO OOHIEI0 3 XapaKTEPUCTUK IPYHTIB € ix
KHUCJIOTHICTH, IO XapaKTepU3yeThCs BMICTOM y I'DYHTOBOMY pO3UMHiI abo
BOJHIiN BUTSKII I'PYHTY KaTioHiB I'imporeny # rinpokcua-aHioHiB.

Bixg sHaueHHs BOJZHEBOTO IIOKAa3HWKA IDYHTOBOTO PO3UYMHY 3aJie’KaTh
IOCTYHHICTh XiMIiUHMX €JIEMEHTIiB JJIA POCJNH, IPOIleCH I'PYHTOYTBOPEHHH,
a TaKO0’K PO3BUTOK POCJUH. BibIIiCcTh KYJIbTYPHUX POCJUH HAWKPAIIlE PO3BU-
BaoTheA B I'pyHTax 3 pH Bix 5,5 mo 7,5. XapakTepHO 0COOJIUBICTIO KUCJIOT-
HUX I'PYHTIB € IPUTHIYeHHA MiKpP0OOioJ0oriuHOl aKTUBHOCTI MiKpOOpraHi3misa,
110 0epyTh yUYacThb ¥ PO3KJIaJaHHi 'HOI0, TOPQY, KOMIIOCTIB If iHIIINX OopraHiu-
HUX PEITOK, HeJOCTATHIN IOKUBHUN PEKUM, 3HUIKEHHS IMOCYXOCTiKOCTI
i BUMOCTiHIKOCTi 03uMUX KyJabTyp. IlimBUIeHa KMUCJIOTHICTD IPYHTY Pi8KO IO-
3HAYAETHCA HA BPOYKAWHOCTI KyJAbTYPHUX pocyauH. [lomis rpyHTIiB 38 KUCJIOT-
HICTIO Ta IPUKJIAAN CiIbCHKOTOCIOMAaPChKUX POCJIUH, AKi HaWKpalle Ha HUX
PO3BUBAIOTHCS, BioOpaskeHo HA MAJIOHKY 78, c. 162.
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pH rpyuary

12 3 4 5 6 7 8 9 10 11 12 13
L

T T

KHUCJIOTHI I'PYHTH HEUTPaJbHI I'DYHTH  JY:KHI I'DYHTH

<3,5-6,5 6,6—-7,3 7,4—>9,0
mpoandu, mopkea, Kanycma, yuby.s, AI0UEepHA,
nomidopu, ozipxu, YACHUK, nempyuKa, peducka
nueHuy s, Kapmonus AOLYHA

Mogin rpyHTIB 3a 3HAYeHHSAM pH Ta Npuknaam CinbCbKOrOCNOAAPCbKNX
POCAUH, Ki HAMKPALLE Ha HUX PO3BUBAKOTHCS

B R R R R R R R R I I I I T PP A A A A P

i T'pynrtu 3 pH Bif 6,5 i HIKYe HaJIeKaTh 10 Kuciomuux. Y iXHIX BOTHUX
4 po3uMHaX € HAAJUIIOK KaTioHiB I'igporeny.

ArpoHoMiuHi cay:k0u IPOBOAATE JIA0OPATOPHI aHAIi3u I'PYHTIB, CTEXKAaTh
3a BeJMUMHOIO TOoKasHmKa pH rpyury. ¥V pasi BiguyTHOrO 30iJbINTEHHS YU
3MEHIIIeHHA KUCJIOTHOCTI I'PYHTY BXKUBAIOTHCA 3aX0AU 00 il BperyJIloBaHHS,
30KpeMa BalTHyBaHHS.

' BannyeéaHna — MeTOJ NOHM)KEHHSA KMCJIOTHOCTI I'PYHTY HIJIAXOM BHe-
CeHHA KaJbIUTY, AOJOMIiTYy, BAaIHAKY, TallleHOT0 BallHa, Kpeiau. Bam-
HYIOTBh I'PyHTHU 3 pH HuMXKUE 5,5.
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OCKinbKY y CKJaJi KaJbIIUTY, JOJOMITY, BAaTHAKY HasgBHI KapboHATH —
coJii ay:ke caabKoi KapOoOHATHOI KMCJIOTH, a TrallleHe BallHo — JIYT, TO Bim0y-
BAETHCA HEUTPAJIi3aIis I'PyHTOBOTO PO3UYUHY, KUCJIOTHICTH I'PYHTY 3MEHIITY-
€ThCA.

KucaoTHicTh TYy:KHUX T'PYHTIB PEryJiOOTh TiNCYBAaHHAM — BHECEHHAM
rimcy Ta JeAKuX iHIIIUX PEUOBUH.

B imgmBimyambHUX rocromapcTBax, Ha JaUHUX OiJAHKAX iHAUKaATOpaMu
KUCJIOTHOCTI I'PYHTY MOJKYTH CHYIKUTH OEesAKi JUKOPOCJi POCIUHU, 3He0ib-
1roro O0yp’sHMU, AKi BUABUJINCH Kpallle MPUCTOCOBAHUMH /IO TPOPOCTAHHA Ha
KHCJIOTHUX a00 JY:KHUX I'PYHTaxX, OesAKi KyIli, HaOpUKJIaA KajaluHa i Tiimg.
Tak, HasgBHiCTE cepen Oyp’sIHiB MOJHLOBOrO XBOIIA CBIAUUTDH IIPO IIiABUIIEHY
KMCJIOTHICTH I'PYHTY.
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MoHu, y cknami 9KkMx enemeHT XUBEeHHS HaaXOAWUTb [0 POC/ANHHOIO OpraHiamy, .
hictanu Ha3By ¢popmMu 3acBO€HHS A06puB. Dopmamm 3acBoeHHS HiTporeHy € kaTio-
H1 NHZ Ta anionn NO3, Kanito — kaTionn K*, ®@ocdopy — aHioHn PO; -, H,PO3.

HapMipHe BUKOPUCTaHHS HITpaTiB Sk MiHEpasibHMX JOOPUB i K XapyoBux A00aBOK,
L0 HaJaKTb M'ICHMM BUPOOaM KOJIbOPY HAaTYypasibHOro M’saca i NogoBXY0Tb TEPMIH 30e-
piraHHs M’ICHMX BUPODBIB | CMpY, CTBOPIOE HEDOE3MeEKY 4,0 NEPEBULLEHHS FPAHUYHO OOMYC-
TUMUX HOPM iX 40OOBOI0 CMOXMBAHHS JIIOANHOK0. HacnigKkom Lboro MoXe CTaThi TOKCUYHa
[iq HiTpaTiB Ha opraHiam noamHn. BoHa nongarae B po3BUTKY rinNOKCil — KMCHEBOI O rosio-
[yBaHHA TKAHVH, & TaKOoX NPUrHIYEeHHI il GepMeHTIB, ki KaTani3ytoTb NPOLLEeCU TKAHWUHHO-
ro AmxaHHsl. CUMNToMammn OTPYEHHS € HyO0Ta, GMII0BAHHS, MOCKHIHHS LLIKIPHOro NOKpU-
BY TiNla Ta CNM30BOI 0O0IOHKM POTAa, L0 3’'ABNATLCA Yeped 4—6 rof, nicns BXUBaHHS ixi
3 BMCOKMM YMICTOM HiTpatiB. Oco6,1MBO HEGE3MEYHI HITPATU AN ANTAHOrO OpraHiamy.

OBOuiI 1 MOJIOKO MICTATb 3HAYHO BinbLUe HiTpaTiB, aHiXX M’aco. 3anobixHi 3acobu,
[0 9KnX NOTPiGHO BOAaBaTUCS, abu YHUKHYTU OTPYEHHS HiTpaTaMu, HasBHMMMU B NPO-
AyKTax xapyyBaHHS, Taki:

JOTPMMaHHS NPaBu arpOTEXHIKM BUPOLLLYBAHHS CiflbCbKOrOCNOAAPChKNX KYNbTYP;
CMOXMBAHHA BOAM, MOJIOKA, LU0 NPOWMLLAM aHasi3 Ha BMICT Y HUX HITPaTIB;
oBMexeHe CNoXMBaHHS OBOYEBUX KYJTbTYP, BUPOLLEHUX Y TEMIULSAX;

LOTPYIMaHHA peKOMeHAaLIn LWOoA0 3MEHLUEHHS BMICTY HITpaTiB y Nnpoueci npuroTy-
BaHHS1 OBOYEBUNX CTPAB.

L

VV VY

Zwaemo, posymicmo

m JariTe BU3Ha4eHHs MiHepanbHMX OOPKMB, HAa3BITh iX knacudikaliio, HaBeaiTb NPUKNaaun.
a OOrpyHTYiNTE POJIb MiHEPAJIbHMX [OOPMB K AKepena XXUBIEHHSA POCTIVH.

2acmocobyemo

i) Onpauionte BMiCT Tabnuui 11 i BUNWLWITL Ha3BM AO0OPYB: @) WO MaloTb MaJly PO3HNH-
HIiCTb y BOAi; 6) rirpOCKOMiYHi; B) MICTATb ABa €N1EMEHTU XMUBJIEHHS.
Y KoMy 3 HiTpaTHMX JOOPUB — aMOHiayHiin ceniTpi Yn KanbuieBin cenitpi — ymicT
HitporeHy GinbLunin?
AKi r'PyHTM Ha3nBalOTb KUCIOTHUMMK, a SKi — NyXHUMU? OBFpYHTYNTE NPUYMHU
iCHYBaHHS KNCAOTHUX | NYXXHUX I'PYHTIB.

a BucnoBTe Cya)KeHHs LWOoa0 HepaLioHalbHOrO BUKOPUCTAHHSA MiHepanbHUX 4O0OpuB.
AKLWO BM 3axOMOETECS BUPOLLYBAHHAM KIMHATHUX POCIWH, 3’dCynTe 3a PiSHUMU

iHbopMauiiHMMK kepenamMmm, SKumMm gobpreamMim i1 KOnm NOTPiGHO NiaXnBAOBaTH iX.
O6uMCNiTL HOPMU BHECEHHS [,OOPUB.

3’acyinTe, AKy MoLly 3aiMaloTb CiNlbCbKOrOCMOAAPCHKI KyNbTypy OAHOIO 3 KONEKTUB-
HWX FOCMOAAPCTB BALUOrO PErioHy, 1 064YUCAiTE NPUBNN3HY LLOPIYHY Moro notpedy B
MiHepabHNX OBPUBax Mif, KOHKPETHI CiNbCbKOrOCNOAAPCHKi KYNbTypH.

R TLOVLPM!O&J/V\L Z'PYV\MM

Y cknagi Manux HaB4anbHUX rPyn OUiHITb 3Ha4YEeHHs1 BUPOOHMLTBA Ta paLioHab- -
HOrO BUKOPUCTaHHSA A0OpUB OJ1si PO3B’3aHHS NPOA0BOJIbYOT MPOo6eMM, BUKOHAB-
WM HaBYasibHUIA NPOEKT 3a TeMoto «MiHepanbHi 4oOpMBa: NO3UTUBHI 1 HEraTUBHI
HaCniAKM IX 3aCTOCYBaHHS».
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§31.0  Cy4acHi CHMAIKaTHI MaTepIaAm

Bucoki 6yauHKY I rIMOOKL TyHeJIi, MOCTH Yepes PiKu i 6araTo iHIInX CIo-
PV 3BeIeHO 3 BUKOPUCTAHHAM UeMeHmy, 6emony, uezau. KpacuBuii i mpax-
TUYHUH IIOCYJ, CyUYacHi TejeBisopu I MeAUUYHAa amapaTypa, BikHa OyAMHKIB,
CaJIOHM aBTOMOOiJIiB, JIiTaKiB, IMOTATIB TOIO BUTOTOBJSAIOTH i3 BUKOPUCTAH-
HSM CKJIa. Y Io0yTi BUKOPHCTOBYIOTE PidHI KepaMiuHi Bupobu.

' Ilemenrt, 6eToH, Ileria, KepaMika, CKJI0 — IPOAYKIIA CULiKAmMHOL npo-
mucnosocmi. HasBa migkasye, 1110 10 ix BupoOHUIITBa mpuueTHui Cui- :
Ii#l, a TOUHiIIIe HOr0 CIIOJIYKH.

ITOHATTS ITPO CKJIO. Apxeosoriusi sHaxigKy TOBOSATH, IO 1€l MaTe-
pian Bimomuii jrogsam mouaz 5—6 Tmc. pokis. Ilepiite fioro 3acrocyBaHHs OyJIO
OB’ sI3aHe 3 BUTOTOBJIEHHAM »KiHOUMX IIpuKpac. HuHi CKJIO ITUPOKO BUKOPUCTO-
BYIOTH ¥ Pi3HUX rajy3saX MPOMUCIOBOCTI i CiIbChKOTO0 TocogapeTsa (Maj. 79).

3Hamo0mBCs yac, 1100 JAN HaBUYUJIUCA BUTOTOBJIATY Pi3HOMAHITHI BUIMA
cKJa Ta (popMyBaTH BUPOOU 3 HHOT'O — BUAYBATHU CKJAHI €MHOCTi, IIPOKATY-
BaTH CKJIO B TOHKI IJIACTUHU, BUTATYBATHA B HUTKU. BUTOTOBIEHHSA CKJISHUX
BUPOOiB MOJKJIMBE JIAIIE 3 TapAY0l PO3ILIAaBJIEHOI MacH, a Po3M’ SKIIIyBaTUCI
ckJio mounHae 3a Temueparypu 900 °C, piZKuM CKJIO cTae 3a TeMIepaTypu
1500 °C.

BurorosnsaioTs (BapATh) 3BUUaiiHe BiKOHHE CKJIO i3 codu NayCOs, sanusary
CaCOg3 Tta keapuyosozo nicky SiO, 3a Tremueparypu 1500 °C y cneniasnbHUX me-
yax OesnepepBHOI Aii. 3a o0y 3 oxHiel meui ogep:xy0Ts 70 300 T IpPOAYKILii.
IIpo posmipu Takoi meui, cBiguuTh il BapuabHuil 6aceitn moB:KuHOWO y 40 M,
mupuHoo y 10 m i Bucororo y 1,5 m.

XimisM BUTOTOBJIEHHSA CKJIa I'PYHTYETbCS HA BJIACTUBOCTAX KapOOHATIB
POBKJIamaTUCSA IIiJl Yac HArpiBaHHA Ta BJIACTUBOCTAX OCHOBHUX i KUCJIOTHUX
OKCHiB BBAEMOIIATHU MisK c0060I0:

CaCO5 = CaO + CO,T;
CaO + SiOy = CaSiOsg;
NayCO; + Si0y = NaySiO; + CO,T;
CaCO; + SiO, = CaSiO; + CO,T.
CupoBuHy 0epyTh y CHiBBiAHOIIEHHi, 110 3a0e3IleUyye YyTBOPEHHA CKJIa 3

mpubauns3Ho TakuM cKiaamoMm: NayO - CaO - 6SiO,.

i Cxno 36uuaiine (3 HbOrO BUTOTOBJIAIOTh BiKOHHI IMMOKY, CKIAHI OaHKY
i IIAIIKKY) — TPO30PUH aMOP(MHUII CILJIaB CyMiIlli HATPill cuiaikary 3 -
KaJIBI[ill CMJIIKATOM i KBaPIIOBUM ITiCKOM. ;
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3IaTHICTh CKJIa HNPOIyCKATH COHAYHI IIPOMEHi, MOCTYIIOBMU mmepexinm i3 u
TBEPAOTO CTaHy B PiAKMI Yepe3 BiACYTHICTh IOCTifiHOI TOUKM IJIaBIE€HHA I h
KUMiHHA, cTifikicTs fo Ail KucioT, JAyriB TOL[O, & TAKOK ypisHOMaHiTHeHHsS |

iHIMUX #oro GiBMYHUX XapaKTEPUCTUK 3a PAXYHOK YBeJeHHA J0OABOK JAi0OTh
3MOT'y OJIepsKyBaTH Pi3HI BUAY CKJIA, ITIO IITMTPOKO BUKOPUCTOBYIOTHCH.
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. 3aMiHOI0 OMHMX KOMIIOHEHTIB CHDOBUHHM Ha iHII, yBeIeHHAM pisHOMA- '
HiITHUX N00aBOK, 3MiHOIO BMiCTy OKPEMUX CKJIAJZOBUX CKJIa BUT'OTOBJIA- ;
IOTh Pi3Hi #ioro BUIN.
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PISHOBU/IN CKJIA TA IX 3ACTOCYBAHHS. fIkmo HaTpiii Kapbo-
HaT 3aMiHUTH Ha KaJiil KapOboHAT, TO YTBOPUTHLCA CKJIO, MIiITHiIITe 3a BiKOHHE.
3 HBOT'O BUT'OTOBJIAIOTH XiMiUHUH TOCYA, ¥ SKOMY MOYKHA KUIT ATUTUA PiguHM,
He 00AYNCH, 1[0 IIOCY TPicHe.
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MpeomeTn, BUroTOBIEHI 3 Pi3HMX BUAIB CKNa

SIKII10 uncTH KBAPIIOBUU MiCOK POSIIJIaBUTH, a IIOTiM AT HOMY IIOBiJILHO
OXOJIOHYTH, TO YTBOPUTBLCS K8aApuose ckJio. JlabopaTopHuUii ITOCY T, BUTOTOBJIE-
HUH 3 TAKOT'O CKJIA, MOKHA PO3KAPUTHU 0 01JI0TO KOJIbOPY, IiCJIsI YOr0 OIMYCTH-
TH B XOJIOAHY BOAY, i BiH He TpicHe. KBapiioBe cKJio mponyckae yabTpadiosie-
TOBi IPOMEHi, ITf0 10TO BJIACTUBICTH BUKOPUCTOBYIOTH ¥ MeAUIINHI (KBapIioBi
JIaMIIN), COJISAPiAX.
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Ycranorieno, mo pepyM(IIl) okcun Hamae CKJIy KOPUUHEBOTO KOJIBOPY,
ko6anbT(II) okcug pobuth ckao cuHiM, xpom(IIl) okcun — semenum. Bix mo-
ITaBaHHSA HEBEJMKOI KiJIbKOCTI IIOPOIIIKY 30JI0TA CKJIO CTA€E PY-
0iHOBUM, TOOTO IYPIIYPOBO-UYEPBOHUM.

OpuuM i3 gocAarseHp ximiuuoi Hayku XX CT. CTAJO CTBO-
PEeHHs CKJIOHUTOK i cKJoBoJoKHA (Mas. 80). Bigremep ckJo-
HUTKY BUKOPHUCTOBYIOTH SAK CBiTJIOBOAUW IJis IepeJaBaHHSA
300pakeHb i 3ByKiB. Bes3 1mporo me icHyBayio 6 KabelbHOTrO
TesiebaueHHA, Tesie(OHHOTO 3B’SA3KYy, He Oyjo O IpuJamis,
10 AiarHOCTYIOTH CTaH BHYTPIIITHIX OPraHiB JIIOAWHUA.

Kpuwmaanege ckio BUTOTOBJAIOTH 3 KaJiii KapOoHATY,
miromOoyM(II) okcugy, ymict axoro mopiBHIoe maii:ke 24 %,
i kBapmoBoro micky. Ile ckJo Mae BUCOKUI KoedillieHT
3aJIOMJIEHHSA CBiTJIa, TOMY HOTO BUKOPUCTOBYIOTH B OIITHITL

(BurotoBieHHA JiH3 i mpuam). OCKiIbKU KPHUIIITAJIEBE CKJO
CKJ10BOIOKHO Mae ACKpaBuil OJIMCK, OTO IPAHyIOTh, 1100 BUTOTOBUTHU Kpa-

CUBi Ba3u U CTOJIOBUM IIOCY/I.

EmanpoBanuii mocyn Bam goope Bimomuii. EmManb — Iie mMaTepiaJi, BUTrO-
TOBJIEHUY i3 3BMYAWHOI CKJIOMACH IILJIAXOM mgomaBaHHA o Hei cranym(IV)
okcuny. KorbopoBoio eMasiiio 03400J110I0Th TpuKpacu (Mmani. 81, a), KapTuHu
(mam. 81, 6), Basu (maj. 81, 8) Torro.

0O3p00651eHHa eMannio

3a meBHUX YMOB aMOP(HY CKJIOMAaCy MigmailoTh YaCTKOBill IepeKpucTaIi-
3aIrii 3 yrBopeHHAM 0iJIOr0, HEIIPO30POro, TEPMOCTIMKOTO I MiIlHOTO MaTepia-
JIy, 1110 HA3UBAETHCA CUMAL.

3 HBOT'O BUTOTOBJIAIOTH ITOOYTOBUII BOTHETPUBKUUM KYXOHHUI IOCY[: Ka-
CTPYJIi, hopMU AJd 3aTiKaHHSA, *KapPOBHi, CKOBOpPiaKu ToIro (MaJj. 82).

- i r »?
£ 2 . i %
3o g W LT o

- ey 40 ~—’

BOrHeTpuBKMin KyXOHHWI NOCYL, i3 cuTany
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ITEMEHT. Criopyau BUCOKOI MiITHOCTI I TPMBaJIOTO IpU3HAYeHH (OyIMH-
KU, TYHEJi, MOCTH) Oy AYIOTH 3 000B’ A3KOBUM BUKOPUCTAHHAM IIeMEHTY (3a BU-
HATKOM JlepeB’AHUX OYAWHOYKIB i HEBeJIMKUX MIiCTKiB MiCIIeBOTO 3HAUEHH).
Ileit maTepian Mmae pigKicHY BJIACTUBIiCTHL — 3 POKAMMU HOTO TBEPAICTH 30ijb-
IIyETHCA.

€ pisHi copTHU 1EeMEHTY, cepell HANy:KUBaHINIUX — nopmJaanoyemenm. Sk
CUPOBUHY AJIA BUPOOHUIITBA [[eMEHTY BUKOPUCTOBYIOTh BAITHAK 1 TVIMHY, Pif-
II1e Meprejib — IIPUPOAHY CYMIIll IIUX ABOX PeYoBHH. PopMyJsIy BAaTHAKY BU
3HaETe, CKJIaJ IVINHU nepenaTs 3anucoM Al,Oz - 2Si0, - 2H 0.

SKimo mepenatu craan meMeHTy (hOPMYJIaMU OKCULIB, TO BUABUTHCH, II10
BiH MicTuTh 62—-76 % Ca0, 20-24 % SiOy, 4—7 % Aly03, He3HaUHY KiJIbKiCTH
Fe203 Ta MgO.

HaOyaiBHUIITBI ITIeMEeHT 3MiIITyIOTH 3 ITiCKOM i BOJIOI0. ¥ TBOPEHY CYyMiIll Ha3M-
BAIOTh [[EMEHTHUM a00 0y0i6eIbHUM PO3LUHOM, 3 TACOM BiH cTae KamM’ AHUCTUM.
IlemeHTHUIT PO3YUH € HE3aMiHHUM 3B’ A3yBaJbHUM MaTepiasioM IJid IlerJyu,
OyaiBesbHUX OJIOKiB TOINO. 3aTBEePAiHHS BigOyBA€TbCs BHACJIILOK TOTO, IO
CKJIaIOBI PEYOBMHU IIEMEHTY 3 BOJOI0 YTBOPIOIOTH BiANOBifHI Kpucraso-
rigpatu. Hasuitt KuiB mHamri nmpegku OyayBaau 3 BUKOPUCTAHHAM B’ SKyUOi
MacH Ha 3pa30K IIeMeHTY, SIKy BUTOTOBJISAJY 3 BAaOHAKY i BUNAJEHOI TJIMHU
«meM’ aHKU» . [leprrri memenTHi 3aBoau YKpainu Oyau 30ygoBaui Ha [Joneuun-
Hi i PiBuenmnui sanpukinii XIX ct. ApxitexTop B. I'opozensruii 8 1903 p.
BUKOPHUCTAB BiTUMSHAHUNA IIeMEHT [AJis BUTOTOBJIEHHS O03400JIeHHS OxHiel
3 HallKpacuBimux OyaiBenb XX cT., AKa i1 foHnHI npukpaiiae Kuis (mama. 83).
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Cywmin 1mebeHro (moapiOHeHO1 TipCchKOI MOPOAY IPaHiTHOTO IMOXOIKEHHS),
IIiCKY i IleMeHTy Ha3UBa€EThCA 6emoH, 0e3 AKOr0 HeMOJKJINBe 3BeIeHH MOCTIB,
OyAUHKiB, rpebesib. BeToH, migcuaeHMH 3ali3HUM KapKacoM, HA3UBAETLCS
3anizobemonom.

CuiikaTHa IPOMUCIOBICTD BKJIIOUAE TAKOXK KepamiuHe 6upobruymeo. 1o
KepaMiuHUX BUPOOiB HaIe:KaTh OyAiBeabHa merJa (Mmaj. 84, a) (ii BupoOiaoTh
HaMbiIbIe), KaXJi, O0JUITIOBAIbHI IJINTKY, PAKOBUHU YMUBAJIbHUKIB, ITOCYT
i3 mopueasauu i pasgucy toiro (Ma. 84, 6).

Bupobu 3 kepamikn

Oco6imBicTIO KepaMiuHOTO BUPDOOHUIITBA € Te, 1110 BUPOoOH Iicyada hopMyBaH-
HsI BUNAJIIOIOTh. 3 OJHOPiAHOI cyMmimri riimHau, micky i Bogu GOpMYIOThH IerJIi-
HH, a TOTiM IX BHCYIIIYIOTH y IIPU3HAYEHUX AJIs IIHOro mmevax. [JInHa, 3MoueHa
BOJIOI0, CTA€ CXOJKOI0 Ha ILJIACTIJIIH i iTi MoKHA HazaTu pisuoi popmu. Ha it
BJIACTUBOCTI TJIMHU I'DYHTYETHCA 20HUaApcmeo. AMdopu, TIIEUNKN, MUCKU —
i Ta iHNIi roHUYapHi BUPOOM 3HAXOAATH apXeoJOrH IIiJ uac PO3KOIIOK JaBHIX
mocesieHsb (Maj. 84, ). I HuHi, He3BakaOUM Ha BEJIUKY PisHOMAHITHICTH MaTe-
piaJyiB, Jifou He BiAMOBUJIVICSA BiJi CTBOPEHHSA rOHUYapHUX BUPOOiB (Masi. 84, 2).
VYxpaiHa ciiaBUThCA TAKUMU BUPOOAMMU, iX BUPOOHUIITBOM 3aiiMAIOThCs roHYapi
B pisHUNX perionax. OgHuM 3 HaMOIIBIINX OCepenKiB BUPOOHUIITBA TOHUYAPHOIL
Kepamiku B YKpaiHi € cenuirie micbkoro tumy Omimrasa IToaraBebKoi obsacTi.
3 mobu HeoJIiTy Ha TepuTopii, Me 3apa3 po3TallioBaHe CeJUIIe, JIOJU BUTOTOB-
JaAau Kepamiuauii mocys. CydyacHi ominrHAHCHKI ToHUapi 36epiraioTh Tpaguirii
IIOTO BUPOOHUIITBA, AOAAIOTH 0 HUX OaraTo HOBUX i cyyacHuX opM (maJi. 85).

Ty T -

OniwHAHCbKa Kepamika

IITe B naBebomy Kwnrail Bosiominu TexHOJOTi€I0 BUPOOHUIITBA NOPUYENAHU,
3 AKOI BUTOTOBJISIN KPACUBUII IIOPIIEISAHOBUN HOCY I (YaIIK, OJIIOAIA, MIUCKH,
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XymosKHi Bupoom) (MaJji. 86), mpoTe perenT TpUMaJIu Y BeJIMKOMY ceKpeTi. ¥ €B-
porri il HaBumIca BUroToBJIATHY Juliie y X VI cr. SIK OCHOBHY CUPOBUHY JIJISI BUTO-
TOBJIEHHS IOPIEJIAHN BUKOPUCTOBYIOTE Oty rinHy Kaosin Al,Os - 2Si0, « 2H,50,
Yy MeHIIi# KifbKocTi 6epyTh moaboBuii mmat KyO * AlyOg - 6Si0y i KBapmoBmit
micok SiOy. 'oTOBi BUPOOU IPUKPAIIAI0Th MAJTIOHKAMU.

¥V TexwHimi 3acTOCOBYIOTH €JIEKTPOiZOJIAIIINIHI BJIACTUBOCTI IOPIEIAHM, il
XiMiUuHy CTifiKicTh. 3 MEHIII OUHMINEHOI CUPOBUHU, Hi}K Ta, 3 AKOI BUPOOJIAIOTH
TOPIIEJIAHY, OeP:KYIOTh TPYOilmuiit MaTepiam — dasHc, 110 BUKOPHUCTOBYIOTh
Tak caMo, AK IIOPIeJdHY.

fAx 6aunmo, pisHi ramysi rocmogapcTBa BUKOPUCTOBYIOTh ¥ BEIUKiH Kilb-
KOCTi IPOAYKI[if0O CUJIIKATHOI IIPOMUCJIOBOCTI.

Sy iy -

Brpo6u 3 nopLensHm
Cmopmm epyguma '.

¢k cTano Bam BiZOMO 3 TekCTy naparpada, O BUroTOBJIEHHS KOXHOro 3 6yai-
BENbHUX MaTepianie NoTpibHi cnonykn Cuniuito. XiMivHWIA eneMeHT Cuniuin nocinae
2-re micue 3a nowmpeHHsaM y npupoai nicna Okcureny. Axkwo KapboH — enemMeHT
OOHIET 3 HUM NiArpynn — € roflIoOBHMM E€NIEMEHTOM XUBOI npupoan, To Cuniuin —
OCHOBHWI €NIEeMEHT HEXMBOT NPUPoaun. Moro cnonykn ctaHoBnaTb 6aM3LKO 75 % macu
3eMHOI kopu. pocTa peyoBmHa cunili (KPEMHIN) Mae TBepaun arperaTtHui CTaH,
CTasIeBUIA KOJip, CXOXY 3 anmMasoM 0ynoBy kpuctanie. KpemHili HagineHuin Hanisnpo-
BiAHVMKOBMMM BNACTUBOCTSAMMU, LLO 3 YCMIXOM BUKOPUCTOBYETLCH Y (POTOENEMEHTAX,
COHSYHMX BaTapesx TOLLO.

CwunikaTn — Taka 3arasibHa Ha3Ba CoJiel cunikaTHUX KUCNOT. By BXe o3HanomMmnnu-
CS1 3 AeAKNMU 3 HUX. Y BOAI PO3YMHSAIOTHCS NULLE CUNIKATU JTY>XKHUX METasiYHNX €IEMEH-
TiB. IX HA3MBAIOTb PO3YMHHUM CK/TOM. PO34MHHI cUnikaTW BCTYNalOThb Y peakLjii iIOHHOro
0OMiHY 3 KNCIOTaMU Ta POSYNUHHUMU COSIIMU iHLLIMX METaNIYHUX eNIEMEHTIB, SKLLO NMpo-
DYKTOM peakLii 6yae cunikaTHa kmucnota abo Hepo3umHHa Cinb. CunikaTHa K1ucnoTa Ha-
CTiNbKK cnabkmin enekTPOoriT, WO CUMikaTn pearytoTb HaBiTb 3 KAPOOHATHOI KUCOTOIO.
Lis B3aemogijsa TpannseTbca B npupoai. Tak, nonbosuin wnat K,O - Al,O3 - 6SiO,, wo
BXOOWTb A0 Cknady ripCbKOl MOpOoAV rpaHity, nig, BAAMBOM OOLLY Ta CHIry, 3a y4acTio
BYI/IEKMCNOrO rasy, Wo 3aBXan NPUCyYTHIM B aTMOCdepi, NOBISIbHO PYNHYETLCS, Nepe-
TBOPIOIOYNCH HA MINHY 1 NiCOK.
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Jla6opaTopHuii gocnig 8
BusiBneHHs y po3uuMHax cuikaT-ioHiB

Bam 3HapoO6naTbca: Npobipku, LITATUBY 419 NPOOBIpOoK, PO34MHM HATPIN cunika-
TY, XJIOPUOHOI YY iHLLIOT KNCIOT.

MposeniTb peakuilo Mk po3ynmHamu HaTpiil cuslikaty i KUCNOTW.
CnocTepiranTe 3a SBULLEM, LLIO CYNPOBOOXYE LIIO PeakLiilo, MOSICHITb Moro. 3anuwitb
pesynbTatv CnocTepexeHHs y 3owmnT. Cknaaitb MONeKynspHe, NOBHE i CKOpoYeHe
MOHHI PIBHSIHHS MPOBEAEHOI peakLji.

Y BUCHOBKY 3a3HauTe, 3a 40MNOMOrrot0 9KOI IKiCHOT peakLii MOXHa BUSIBUTU B PO3-
YMHI cUAiKaT-ioHW.

u HasBiTb BigoMi Bam GyAiBenbHi MaTepianu, HaBeiTb NpUKIaan.

a Ak piaHi 4OGABKM BMNIMBAIOTL HA BIACTUBOCTI ckna?
B MoSICHITb, Ha SIKMX BNACTMBOCTSX CKJ1a, LLEMEHTY, BETOHY I'PYHTYETLCS iX BUKOPUCTAHHS.
a [ns 4yoro BUKOPUCTOBYIOTb CUJliKaTHI MaTepiann?

il 3’AcyiiTe, WO y BaLLOMY AOMaLLUHBOMY rOCNOAapPCTBI BArOTOB/IEHO 3i CK/a, LIEMEHTY,
06eTOoHy, kepamikn, nopuensgHn, pasHcy. Ckinbkn Ha3B Hanivye ix nepenik? 3pobiTe BU-
CHOBOK MPO 3HAYeHHs Lyx Matepiasis y BalloMy XUTTI.

B OpauH i3 copTiB ckia, 3 5Koro BUpoOsiioTb CTOSIOBMIA NOCYA, Mae Takuii cknapg: SiOpy —
75 %, Ca0 — 12 %, Na,O — 13 %. Aka KinbKiCcTb pe4oBUHKN HATPI okeuay Ta cuniuii(lV)
oKcuay npunagae B LbOMY COPTI ckna Ha 1 Monb KanbLii okcuay? MNepenanTte cknag,
Takoro ckna popmynamm oKCuais.

MouikaBTeCh, BUPOOHMLITBO KX CUJTIKaTHUX MaTepianiB 34iCHIOTb Y BalLOMY perio-
Hi, aKi TaM yMOBM po6OTKM Ta onsaTa npauj, daxiBui Sknux npodecini 06cNyroByoTb BU-
POOHMLITBO. 3a MOXJIMBOCTI 3AiNCHITb €KCKYPCito O HUX.

BIOAOTIYHE 3HAYEHHS METAAIYHMX
| HEMETAAIYHUX EAEMEHTIB

Biosoriune sHaueHHsa XiMiUHIX eJIeMeHTIB 3yMOBJI€HE IX POJLIIO Y ITO0Y/10-
Bi TijIa i mpoIlecax MKUTTEMiATBHOCTI BCiX opranismis.

BIOJIOTTYHE SBHAYEHHA METAJIIYHUX EJIEMEHTIB.

Honu Hampiwo Nat GepyTh aKTUBHY y4YacThb Y BOAHO-COJBOBOMY OOMiHi
Ta TiATPUMAaHHI KUCJIOTHO-JTYKHOI PiBHOBAru B OpPraHi3Mi TBapuH i J0gWHU.
Bonu € B epuTponuTax i mimasmi KpoBi, TpaBHIX cokax. MacoBa yacTKa HATPik
XJ0pUAY B KpoBi soamau gopisuioe 0,9 % . I3 Takum BmMicToM 1iei peuoBuHU
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dapmalieBTu roTyoTh (hisiosIoTiuHMI PO3UNH, AKUI BUKOPUCTOBYIOTh K THUM- .
4aCcoOBY 3aMiHy IIJIa3MH KPOBi i BBOZATE XBOPUM 34 JOIOMOTOI0 KPANeJbHUII )Y
BHYTPiIIITHBOBEHHO. {

Ho6oBa moTpeba JIOAWHU y I[ili PEUOBUHI (AKIIO HEMAE IPOTUIOKA3AHbD)
ctaHOBUTH 1-3 r. K HecTaua, Tak i HAIJINIIOK HATPiN XJIOPUAY B XapuyBaHHIL
JIOOVHY INKigauBi a4 ii sgopoB’ss. OcHoBHe mikepeio itoHiB HaTtpito mjs op-
raHiamMy JIIOAUHU — KYXOHHA Cijib, Y He3HAUHIN KiJIBKOCTiI BOHU € B MOJIOIII,
TBEPAUX COPTaX CUPY, MOPKBI.

Poss Hatpito ns pocsine 10 KiHIA He BCTAHOBJIEHA.

Honu Kanito K* Heo6XigHI A1 sKUBIEHHA POCINH, 8 TAKOK 3aBIKIN IIPH-
CYTHi Y KJIiTHMHAX TBaPpMHHOIO OpraHismy Ta Joguuu. OpraHisam Jopocyoi Jiro-
IuHN MicTuTh 01u3bK0 175 r itonis Kaiiro, a mo6oBa mmorpeda B HUX JOPiBHIOE
6:1u3bK0 4 T. Vlonn Kastiro HO3UTHBHO BILIMBAIOTH HA POOOTY CEpIIeBO-CYAMHHOL
cucTeMu, 3a0e3MeuyioTh HopMaibHe (PYHKIIOHYBaHHA M AKWX TKaHUH (Ha-
MPUKJIAMA, KJIITUH MO3KY i MeUiHKM’), TiABUNIIYIOTh TOHYC IJIaeHbKUX M A3iB.
BasxauBe suHauennsa wonu Kauiro BigirpaioTs y migTpuMII aBTOMATHU3MYy CKO-
POUYeHHs cepIieBoro M’ A3a — Miokapga. HusbKkuil piBens Kajiio Moske BUKJIN-
KaTu BTOMY, CIIa3M M’ s3iB.

OcuosHi mxepesa Kasiro ajis JII0QUHT IOJaHO HA MAJTIOHKY 87.

V)7 [xepena Kanito ona opraHiamy JIloavHN

Ax sasmauasoch y § 30, HecTaua OHIB I[bOTO eJIeMeHTa ¥ T'PYHTI HETATUBHO
BILIMBA€ HA PO3BUTOK POCJUH. PicT CIOBIIBHIOETHCS, JIUCTKHU JKOBTiIOTH, ILJIO-

I CTAIOTh MEHII COJIONKUMI, a HACIHHA TipIlle IIpopocTae.

Honu Kanvyito Ca®?" micTaTbeA B ycix TKAaHWHAX i PiAMHAX OPraHizMy JIto-
IWHU, BOHU ITOTPi0OHI A1 HOpMaIbHOI poboTu M’ s13iB Ta 3cimanusa Kposi. CkeseT
xpebeTHUX, TBEePAi MOKPUBU PAKOIIOAIOHUX Uyepenax, MOJIOCKIB, KOpaau yTBO-
peHi KaabItiit oprodocharom i Kambiliii KapboHaTom. TaKUM YMHOM, OTHi€IO
3 OiosoriuHUX QYHKILiH, 1110 TOTPEOye HAJeKHOT0 BMicTy KaTioHiB KasbIliio B
opraxismi, € omopHa ¢yuKiia. HafiBaxkausima ¢pyurmis Kaabiito — yuacts
B YTBOPEHHI KiCTKOBOI TKAHUHU, IIT0 IJIA ” .

BAIIIOT0 MOJIOJAOTO OPTaHi3My BKpal BaK- e [lpuranane, sike daseaes Sl
. . $OoTOCUHTE30M Ta ke BiH Ma€ 3Ha-

auBo. [lo6oBa mosa Kambllito gopocioi N —

JogueEn cTaHoBuTh 450—800 Mmr.
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Bes iionie Mazniro Mg2* He icHyBaB 61 3eJIeHUI IirMeHT POCTIUH XJIOPO-
din, a oTike TpUOUHUBCA 6 GOTOCUHTE3 HA 3E€MJTi.

B oprauiswmi goguau ionu MarHito — yHiBepcaJbHUI PeryIaTOp 0ioXi-
MiuHUX i (pisiosmoriurmx npoiiecis. BiH BXoaAuTh 00 CKJIany (DepMeHTiB, AKi Ka-
TaJIi3yIOTh UncaeHHi 6ioximiuni peakiii. Kationu Marxiio :KUTTEBO HeOOXigHI
[JIsT HOPMAaJbHOTO (PYHKITIOHYBaHHA HEPBOBOI CUCTEMU JIOAUHY, 3a0e3MeUeH-
HA CTPECOCTiMKOCTi 11 opranismy, mormnepea:KeHHA JeIPecCuBHUX CTaHIB.

3arasabuuit BMmicT Maruito B oprauismi gopocoi moguuu 61u3bKo 21-24 .
ITorpeba opramisamy B Marsii cyTTeBO 301JIBLIITYETHCS Y JIOEli TOXUJIOTO BiKYy,
a TaKOXK y pasi ismuHMX HaBaHTAKeHb, y CIIOPTCMEHIB MIij] yac TpUBaIUX #
iHTEeHCUBHUX TPEHYBaHb.

ITogenna morpeba B Maruii gopocoi soauau ctanoBuTb 300—400 mr. [Iia
ii oprauismy ocHOBHe I:Kepesio MarHiro — KOpCTKa Bojla i XapuoBi IPOAYKTH
(mas. 88). Cepen HUX HAWOIABIINI BMiCT HOHIB IIHOT0 XiMiuHOIO ejleMeHTa Y
MIPOAYKTaX POCAMHHOTO MOXOMMKEeHHs (ropixu, IIIeHWYHi BUCIBKM, OOPOIITHO
rpyboro momeJsy, Kypara, ciauBu (YOPHOCIUB), (hiHiKM, KaKao (IIOPOIIIOK), XJIi0,
3eJieHb (IIIIUHAT, MEeTPYIIKa, cajaT, Kpil), JIUMOHU, IPernpyTH, cos, CBiXKi
dpyxTu (0cobauBO OamaHM) Ta KaByHH, KPynu (BiBcsAHAa, IIMIOHSHA, IPpeuyaHa),
0000Bi (KBacoJisi, TOPOX), MOPChKa KamlycTa, MUTJajb, XajJBa (COHAITHUKOBA
i raxinHa), a6;yKa, peBiHb, Kamycra 6pokosi). Barari Ha Marwuiit kaapmapu i
puba (ocesemertb, CKyMOpisa Ta IpeACcTaBHUKY POAUHY JIOCOCEBUX ), AUILA i M’ sICO.

I —

AN [xepena MarHio ong opraHiamy nioavHm

Biosoriune snauenns tonie @epymy Fe?' monsarae B romy, 1mo meit ion
BXOIUTH J0 CKJIAAY IeMOTJIO0iHY, TUXAaJIbHUX (pepMeHTiB — ITUTOXPOMiB, Oepe
y4acTh y IIepeHeCeHHi KMCHIO BiJl OpratiB AUXaHHsI 0 TKaHUH, a BYyTJIEKHCJIO0TO
rasy — y 3BOPOTHOMY HanmpaMKy. Jlo6oBa moTpeda JIOAUHY y ITHOMY €JIeMeHTi
CTaHOBUTH BCchoro 15—20 mr. Ha meprminii morJasg BOHA BULAETHCA Mi3epPHOIO.
OpHak Hecraua PepyMy BUKJINKAE HEJOKPiB’a (aHEeMi0) — 3MeHIIeHHS Kilb-
KOCTi epUTPOIUTIB i reMoryiobiny B KpoBi. fIK HacIigoK — KICHeBe I'OJIOLY-
BaHHS BCiX OpTraHiB i TKAHWH OPTaHi3dMYy, IIT0 HeTaTUBHO BIJIMBAE HA PO3YMOBY
JigJIbHICTD 1 (pisMUYHYy aKTUBHICTD.
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MpoayKkTn xapyyBaHHS, WO MiCTATb 6arato depymy

......................................................

Twm{ommw pynamir

3aBpaHHsa. 3a Tabnuuetlo 13 o3HaomTechb i3 BMICTOM Depymy B Pi3HMX :
: Xap4oBUX MPOAYKTaxX POCMHHOIO NOXOOXEHHA. 3’ACyITe, aKi Ta CKiJlbK1 MPOAYKTIB -
. 3 BUCOKMM BMicTOM PepymMy NoTpiGHO CcrnoxmBaTh BaMm, o6 xapyyBaHHs 6yno 36a- :

* flaHCOBaHUM. :
Tabanuys 13 .
Bmict ®epymy B xap4oBuX NpoAyKTax .
Bmict ®epymy, Bmict ®epymy,
Mpoayktun mry 100r Mpoayktn mry 100r
npoAyKkTy npoaykry
Mopchbka kanycTa 16 Ipywa ceixxa 2,2
Cos (3epHo) 11,8 A6nyko cBixe 2,2
opox (3epHO) 9,7 MeTpyLwka (3eneHb) 1,9
opixm 2,3-5 Kpin 1,6
LnunaTt 6,8 Bypsk 1,4
Mpeuyka agprug 6,7 O6ninuxa 1,4
Xni6 ¢popmoBui 3,9 KanycTa uBiTHa 1,4
BiscaHi nnacTiBuj 3,6 LnnwwuHa ceixa 1,3
YopHocnus 3 CmopoamHa YopHa 1,3
MwoHo (kpyna) 2,7 Manunna 1,2
KykypyassaHa kpyna 2,7 CyHuug 1,2

..................................................................................

Tmeroeww 3 m,%uim/w, QICLPLALMIA

Cknagitb y pobo4mx 3oLumTax, 3a aHasorieto 3 po3rnsgHyTol Tabnuueto 13, Tabnu-
uto 3 iHpopmMaLlieo NpPo xap4oBi NPOAYKTN TBAPUHHOIO NOXO4KeHHs, 6araTi Ha Depym.
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BIOJIOTTYHE SHAYEHHA HEMETAJIIYHUX EJJEMEHTIB.
o HemeTasmiyHMX eJIeMeHTiB, BMiCT

- Mpuragaiite 3 10 knacy cknag Gin-  AKHX B OpraHismMax BUINWI, HI)K Mera-
KiB, XMPIB, BYrNeBoAiB, iX 6ionoridyHy Jdiuaux, Hajdexars Oxcureu, Iizporem,
poJb. Kap6ou, Hitporesn. 11i ximiuni entemenTn

BXOAATH 0 CKJAAy OioJIOTiuHO BaKJIM-
BUX OPraHiuHUX CIIOJIYK.

Bionoziuna ponv Oxcuzeny. 3-nomix pisHux ximiuaux eremenTiB Oxcu-
TeHy y JKUBili mpupoai HaitbiabIlle, af:Ke BiH BXOJUTH i A0 CKJIALY KUTTEBO
Ba'KJMBUX OPTAHIUHUX CIIOJNYK, 1 JO CKJIAAY HAUIIOMIMPEHiIIol HeopraHiuHol
peuoBUHU OopraHismMiB — Boau. s 6iIBIITOCTI KUBUX 1CTOT JKUTTEBO HEOOXiT-
HOIO cr1oiyKoio OKCUreHny € K1ceHb, IKUH 0epe yu4acThb Y PisHUX BUAAX 00MiHY
PEeYOBUH B KJITHMHAX. 3aBAAKN KHCHIO B OpraHizMax BiZOyBaeTbCs OKMCHEH-
Hs OiIKiB, JKUPiB, BYIJIeBOMAiB, AK€ CYIIPOBOMKYETHCA BUBLIbHEHHIM eHeprii
s 3a0e3TeueHH A JKUTTENiAIbHOCTI oprauismMis. ¥V cmoKoi opranism mopociol
JoguHn crnoxkusae 1,8—2,4 r KUCHIO 3a XBUJINHY. JIIOAUHA IIPOTArOM OLHiel
no6u cnoskupae 720 M3, a IPoTATOM POKY — 613bK0 262,8 M3 KHCHIO.

Bionoziuna ponv Kapbony. Kap6oH — CTPpYKTYpPHUI KOMIIOHEHT ycCix
OpPTaHiUHUX CIIOJYK, 3 AKUX CKJAAAIOTHCA KUBi opranidamwu. [Jig pocauH BiH
€ TaKOJK eJIeMeHTOM KUBJIEHHS, aJlKe BYTJIEKUCJINI a3 — peareHT (pOTOCUH-
Te3y. B opramismi giogmamu xkapOoH(IV) oKcup, 0 yTBOPIOETHCA IIia dac
OKHMCHEHHSA OpPTraHiuHUX CIOJYK, CTHUMYJIOE AUXAJbHUN IIEHTP, PeryJoe
3HaueHHA pH KpoBi.

B opranismi mroguau ma Kap6on npunagae 18 % Big macu tina. OcHOBHe
mxepeso Kapbony — 1:xa, [0 CKJIAAy SIKOI BXOAATDH OLIKM, JKUPU, BYTJI€BOLN.

-~ Mpurapaiite 3 6Gionorii cnissigHO- HloGosa no'{‘pe6a 5 KapGosi me Hopmy-

* \lieHHs) GINKIB, XUpIB | Byrnesomis y €TI:CH,' aJie iCHYI0OTh HOPMU CTIOYKUBAaHHA

PaLiOHANLHOMY XapUyBaHHI. OpTaHiuHUX CIIOJYK, MO0 CKJaLy SKUX
BxoauTh Kap6oH.

Bionoziuna ponv Himpozeny. OpraHisamMm He MOXKYTh icHyBaTu 0e3
Hirporeny. Bin BXOAUTH M0 CKJIAAY aMiHOKMCJIOT i GifKiB, AKi BUKOHYIOTH
pisaomaHiTHI QyHKIHii. Hedinmur HiTporeny moske ImpuU3BECTH 10 3HAYHUX
Po3IamiB y CTPYKTYPI i PYHKITIAX opramisMy JIOIUHT, 30KpeMa TUCTPOo@ii.

OcHoBHe mkepeso HiTporewy naas JIOAUHU — IIPOAYKTU POCTUHHOTO
i TBAPMHHOTO MOXOI:KEeHHS, 1110 MiCTATH OiJIKM.

IIpo 6iosoriuny posir HiTporesny B pocaIMHHNX OpradisMax BU Ai3HAJINCH,
BUBUAIOYN TOOPUBA.

Bionoziuna ponv @ocgopy. Pocdop 6epe yuacTs y 6ararbox disiosoriu-
HUX IIporecax. BiH BXOAUTL M0 CKJIAAYy HYKJEIHOBUX KIUCJOT, AKi, IK BaM
BilOMO, PeryJioioTh PiCT i POSBUTOK KJIiTHH, 3a0e3I1euyioTh 30epiranus i Bu-
KopucTtaHHs reHeTuuHOI iH(GopMmairii. ITogiono no Kaasiito, @ocdop Hezamin-
HUH B yTBOPEHHI KiCTKOBOI TKaHUHH, a 111e @ocdop 3abesneuye 300poB’ s ICeH
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i 3y0iB, BIIMBae Ha pPoOOTY HUPOK i cep- S ' ~
151, Gepe yUacTh y mpomecax HAKOTMYeH- (ﬂ; Mpurapaiite 3 Gionorii ATO — ageHo-
HA Ta BUBLIbHEHHSA eHepril B KJIiTHUHAX. SMHTPUOPTOGOCHATHY KACTOTY . ¢

Bionoziuna ponv zanozewis. I'ano-
TeHU € JKUTTEBO BaXKJIUBUMHU MiKpoejieMeHTaM! OpraHi3My JIIOAWHU, IIPOTE
BiXMJIeHHA IXHBOTO BMiCTY BiJi HOpMM BUKJIMKA€E Pi3Hi 3aXBOPIOBAHHA.

Dayop BXOAUTH O CKJIALY 3yOHOI emasi, KicTok, HIrTiB, Bosoccd. Horo
WOHM HAAXOIATH OO0 OPTaHi3MYy 3 IIMTHOIO BOIOIO, Y Pasi iX HeJocTaui BUHUKAE
3aXBOPIOBaHHsA 3y0iB — Kapiec. ¥ Hopwmi 1 a1 BoAM MicTuTh OJM3BKO 2 MT
Duyopy. Bony 3 HuiKYMM BMicTOM (GTOPYIOTH, AJA IPOMITaKTUKU Kapiecy
KOPUCTYIOTHCH CcIlellialbHUMU ()JIYOPOBMiCHUMY 3yOHUMU ITaCTaAMU.

Ximiunnuii esemeHT X10p NpucyTHi# B opra"ismax y ¢opmi xJgopuz-aHi-
ouiB Cl”. Bouu 6epyTh yuacTs y miarpumanui pH y xaiTunax i Giosoriuamx
pizvHax, IPOBEeJeHHI HEPBOBUX iMITyJIbCiB, YTBOPEHH] IIITYHKOBOTO COKY, Ma-
COBa YacCTKa TipOreH XJIOPUAY Y AKOMY mopiBHIoe mpubausuo 0,3 % .Y pasi
HeIOCTATHHBOTO BMiCTy MOT0 Yy MIJIYHKOBOMY COIIi JIIOAWMHA MOKE 3aXBOPiTH HA
ractput. Pasom 3 ftomamu Kaiiro i Harpito amionu Xaopy miATpUMYIOTE OCMO-
TUYHUHN TUCK i PETyI0I0TH BOAHO-COJHLOBUI OOMiH.

OcuoBHi mxepesa Mozy i Xiopy inocTpye mamoHoK 90.

WA/ [xepena Voay i Xnopy ans nioguHn

B opraniswmi moguan Bpom MicTUTBCS Y KPOBi, HUPKAaX, NeUiHIli, Hal6inb-
e ¥oro B KJITWMHaX MO3KY. BiH peryiioe HepBOBY AiAuabHicTh. Bix mHecraui
Bpomy BUHMKAIOTh IIiABUII[eHA APATiBINBiCTD, 0€3COHHS, HEBPO3U.

B opranismi adioguau micturhes Bixm 12 mo 20 mr P"Ioay, IpuYoMy Oijib-
IIa #oro 4acTHHA CKOHIIEHTPOBAaHA B IMUTOIOAIOHIN 3as103i y cKJIaai ropmo-
HiB TUPOKCHUHY i TpuiiomoTupoHiny. Ile BUCOKOAKTHBHI HOMOBMiCHI TOpMOHMT
IIUTONOAi0HOI 3a7031, AKiI Ha KJIITHHHOMY PiBHI BILIMBAIOThL Ha MeMOpaH-
Hi mporecu, MiTOX0HApPiI, 1 sApO, 00MiH OinKiB i JimifiB, HEPBOBY cucremy.
Vuacnizok zHecraui Moy B giTeil i JOPOCINX POSBUBAIOTHCH BaAKKi 3aXBOPIO-
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BaHHA, 30KpemMa 6asemoBa xBopoba. 1106 YyHUKHYTH IITHOTO B MiCII€BOCTAX 3
HUBbLKUM BMicToM Moy B I'PYHTI Ta IIOBIiTPi, CIIOMKMBAIOTH IOL0BAHY KYXOHHY
cisp, mo mictuts fob6aBku Kanii Hoguay KI a6o xasii iogaty KIO3, a Takosx
pisHi xapuoBi q06aBKY (TUBHI APiKAKi, BUCIBKH).

T.' Cwmopinxa epyquma

Micna aBapii Ha YopHobunbebkin AEC (1986 p.) Benvka TepuTtopia Ykpainum, a Ta-
KOX iHLIMX AepyaB 3a3Hana paaioakTMBHOro 3abpyaHeHHs. 3oKkpemMa TakumMm pafioak-
TUBHUMM METANIMHUMU eneMeHTamu, sk '35Cs i 187Cs, 90Sr, nepion HaniBpo3anazay aKmnx
6nu13bko 30 pokis.

MoTpanngioym B opraHiam TBapuWH i NioanHK 6e3nocepenHbo 3 BOAOK Ta PKEIO,
a [10 POCJIMHHMX OPraHi3miB Mig Yac MiHEPaNbHOrr0 XUBJIEHHS, Ui pagioakTUBHI i30TO-
M1 ONPOMIHIOTb KTITUHU, YAM 3aBAAlOTb IM BENMKOI Wwkogu. [Jo Toro X Ao ckeneta
Ta 3y6iB 3amicTb KanbLio HaaxoauTb paaioakTUBHUIA CTPOHLUiK. BiH nignae opraHiam
MOCTIAHOMY OMPOMIHEHHIO, Bif, HOro KiCTKM CTaloTb NaMKMMU, 3yOU KPULLATLCS i BU-
nagarTb. 3a TPMBAIOr0 HAAXOMAXKEHHS HaBiTb HEBENUKOI KiNIbKOCTI panioakTUBHOIMO
CTpoHLito Yepes3 NoCTilHEe ONPOMIHEHHS KICTKOBOI TKAHUHW MOXE CTaTMCs 3axXBOPIO-
BaHHS Ha JIeMKeMItO Y1 pak KiCTOK.

LLo6 YHUMKHYTM HaaXomXeHHs1 Hebe3neyHuX pamioakTUBHUX XIMIYHUX eNeMEeHTIB
[0 opraHiamy, Ha 06’ekTax, poboTa SKMX NoB’A3aHa 3 BUKOPUCTAHHAM padioakTUBHUX
peyoBUH abo YTBOPEHHSIM pPaaioakTUBHUMX i30TONIB, 3AiMCHIOTL pafiaLiiH1n KOHTPOSb.

Bnaecmo, posymiemo

CxapakTepuayiTe 6iofIoriyHy posib TPbOX METaNiYHNX | ABOX HEMETasYHNX eNleMEeHTIB
(Ha BnacHuii BUGIp).

MpoaHanisyinte gxepena 6ioNorivHO BaXIMBUX XIMIYHUX ENIEMEHTIB, PO3MISHYTUX Y Nna-
parpadi. Aki cepen HUX NepeBaxXaloTb y NPOAYKTAX POCANHHOIO, a SKi — TBapPUHHOIo
NOXOOXKEHHA?

KopucTytounce TekcTom naparpada, cknaaite giarpamMy, gka intoCTpye CriBBiAHOLIEH-
H$1 6i0SIONYHO BAXJIMBUX XIMIYHUX €1EMEHTIB Yy JOOOBOMY paLLiOHi NIOANHN. Fkuii ene-
MEHT BUSIBUBCS «PEKOPACMEHOM> 3 MO3ULT LLLOAEHHOI HOPMM CMOXUBAHHA?

3mopentonTe 3B’A3KM MiXK Xap4yyBaHHAM, XiIMIYHHUMW €NeMEeHTaMu M ONTUMAaIbHUM
bYHKLiOHYBAHHAM OpraHiamy.

a MpoaHanizyinTe CBill Xap4oOBMIA paLLioH (3a 5—7 AHIB) 1 OLiHITb MOro Woa0 3abe3neyeH-
HS1 BJTACHOIO OPraHiaMy HeoOXiaHUMK XiMiYHUMK eneMmeHTamu. BusHaute npoaykTtu,
CMOXMBAHHA AKNX, MOXJIMBO, HEOOXiAHO 3MEHLUWTU, a TaKoX Ti, Lo NOTPi6HO monat-
KOBO BKJIOYUTU [0 pauioHy 3aais OTPUMaHHS [000BOI HOPMU BGIONIOTIYHO BaXKINBUX
XiMiYHUX ENNIEMEHTIB.

G BYKOPUCTOBYIOUM 3HAHHA 3 Kypcy Gionorii i ximii, [oaaTkoBi maxepena iHopmalii,
CMNPOrHO3ymTe Hacniaku gediunTy 0aHOro 3 XiMiYHUX ENEMEHTIB B OpraHi3Mi TI0aVHN.
KopucTytounce HaBeaeHoto B naparpadi iHpopmauieto, 004NCNiTh KiNbKiCTb PEYOBUHMN
KMCHIO, SIKY JII0AMHA BOVXAE 3a: a) XBUIMHY; 6) 0oby; B) piK.
;8 Y Bawomy Biui Jo6oBa HopMa cnoxumBaHHs Lykpy CioHoo041 [OpiBHIOE NpUBAN3HO

45 r (piByaTa) i 60 r (xnonui). O64MCNiITb 06’EM KUCHIO, HEOOXIAHWI ANS 10r0 MOBHOIO
OKNCHEHHS.
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3aCTOCYBAHHSI XIMIYHMX 3HAHb
Y AOCAIAHMLBKIM AISIABHOCTI

§33.

Hobirae KiHIsa TemMa, yIpOIOBIK IKOI B BUBUAJIM HEMeTaJTiuHi I MeTaaiumi
eJeMeHTH Ta iXHi cmosryku. HaOyTi 3HaHHA HAIOTh 3MOTY He JIUIIe Ha3UBaTU
PEYOBMHU 3a CYUaCHOIO YKPAIHCHKOIO HOMEHKJIATYPOIO, HABOAUTU IIPUKJIALN
CIIOJIYK HeMeTaJiuYHMX 1 MeTaJiuHux
XiMiUYHUX eJeMeHTiB, XapaKTepu3yBaTu - = [purapanTe, Wo xiMiYHUM ekcnepu-
i OOr'pPyHTOBYBATH XiMiuHi Ipomecu 3a @ irehmely Rl Lont [y TN 2ol 2}

. . o 3 BUBYHEHHA XIMIHHUNX ABULLL Ta BN1aCTU-
y4yacTIO PeUOBUH PisHMX KJaciB, a i 3a- o
. .. BOCTEW PEYOBUH.
CTOCOBYBATHU iX MIJIA IIPOBEHEeHHS XiMiu-
HOT'O eKCIIePUMEHTY.

K BaM BimOMO, eKCHepUMEHTAJbHUI MeTOJ — IIPOBiZHUN y XimiuHii
HayIlli, a BigTak, i B HaBuamHi ximii. Yumaso 3akKoHiB, 30KpemMa 3aKOH
30eperKeHHs Macyu PeUYOBUH, 3aKOH 00’ €MHUX BiHOIIIEHD ragdis, 0yau BiAKPUTL
BUEHNMU €KCIIePUMEeHTaJbHO. ¥ Bac Te)K € Haroja IIJIaHyBaTH H IIPOBOSUTI
eKCIePUMEeHT, PO3B’A3yBaTU eKCNnepuMeHmalbti 3a0ayi Ha ypoKax ximii.

- 3amaui, po3B’s3yBaHHA AKUX IOTPeOye IMPOBEAEHHSA XiMiUHOTO eKcIie- ‘
. PUMEHTY, Ha3WBaIOTh €KCII€PUMEHTAIbHUMU. .

Po3B’a3yBaHHA eKCIIEPUMEHTAIbHUX -
3amau Ja€ MOJKJIUBICTH IIPOUTH IIJIsIXAa- n- Y yomy nonsrae BiAMIHHICTb Qi3NYHMX
MU XiMiUYHMX BigZKpuUTTiB, HepeBipuTu @ SIBULL, BifL XIMIYHNX?
rIuOuHY i THyYKiCThL BJIACHMX S3HAHD,
po3BUBaATH ¥ Hajmaji eKcIepuMeHTaJ bHI BMiHHA, (hopMyBaTH 3arajbHy KOM-
TIEeTEeHTHICTh 1100 0€3IIEeYHOT0 MTOBOIKEHHA 3 PEUOBUHAMU.

IIixg vac BUKOHAHHA IpakTUYHOI poboTu 1 Bu OymeTe eKCIepruMeHTAJIbHO
IOBOOUTHU BJIACTUBOCTI I CKJIAM COJIell, pO3IIidHaBaTH iX.

ITam’saTaiiTe, IO IIPOBEAEHHIO pPEAJbHOI0 XiMIiUHOTO eKCHepUMEeHTY
epeaye Ysa8HUll XiMivHUll ekcnepumenm, TOOTO TAKWM, 110 CIIJIAHOBAHUN Ta
CIIPOTHO30BAHUY B YABi HAa OCHOBi 3HAHB ITPO PEUYOBUHU Ta IXHi BJIACTUBOCTI.
VaBHUN eKCIIepUMEeHT, IPOBeAeHNII BaMU Ha eTalli MiJTOTOBKU OO0 MPaKTH4-
HOI po0OTH, MOIIOMOKEe YHUKHYTH HepallioHAJIbHOTO BUKOPUCTAHHSA PEYOBUH,
3afiBUX BUTpAT Yacy, 3a0e3IMeUnuTh YCIHilllHe MOCJIiIKeHHA AKiCHOTO CKJIAILy
coJiei.

V 1ifi mpakTuuHiit poOOTi 3aIPOIIOHOBAHO IBA BapiaHTH eKCIePUMEHTAb-
HUX 3amad. J[o mepIiiroro BapiaHTa yBifiIau 3amadi, po3B’A3yBaHHSI SKUX II0-
TpeOye BiATBOpPEeHHSA 3HAHb Y BiJOMUX CHUTYyaIlifAX i CKJIaIa€eThCA 3 HEBEJIUKOL
K1JIBKOCTI MpaKTUUYHUX AiHl. ¥ ApyroMy BapiaHTi HaBeIeHO YMOBH JIEIT0 CKJIA/I-
HIINIUX eKcIepuMeHTaIbHUX 3a7a4. P0o3B’A3yioun 3aaui, BaM A0BeIeThCA BU-
cyBaTHu rimoTes3u, po3po0JIATH ILJIaH, 00UpPaTH 3-IIOMisK PiBHUX CIIOCO0OiB ogmH
TPaBUJILHUM.

177)

r



L s L b )
- Al

] K L
) e - e € 3
) w TS

VYMOB eKCcIepuMeHTAJbLHIX 3aJau HaBeJeHO 3HAUHO OiJbIlle, HixK MOMKHA
BUKOHATH, MOSCHUTH i1 OIMCATU 3a OAHE IIPaKTUYHEe 3aHATTA. 3PO0JIeHO Iie
3 MeTOI0 iHguBigyaJisalii Bamroi gocaiguuIibKol gisapHOCTi. Bu MaeTe 0yTu
IMiATOTOBJEHI OO0 MpPOBeAeHHS XIMiUHOIO EKCIEePUMEHTY 3 PO3B’sa3yBaHHSA
Oyab-sIKOI 3a7aui, a Ha 3aHATTI BUUTEJb BKasKe, AKi 3amaui Mae po3B’A3yBaTu
KOJKeH 3 Bac.

i — Ue IUMMAL: AMDPIHKA WPUPOGOGOCAQHUKA

1. EkcnepuMeHTaslbHUM LLISXOM OOBELITb BMICT Y MPOBipLyi pO34MHY:

Ta NOHHI PIBHAHHS NPOBEAEHMX peakLiin 3anuLLiTe y 30T A5 NPaKTUYHMX POOIT.

1.

3*

Ta OHHI PIBHAHHA NPOBEAEHNX PEeaKLLi 3anuLLiTh Y 30LUNT A NPAKTUYHUX POBIT.

lMpakTnyHa po6ora 1.
AdocnipkeHHs SKicCHOro cknany cosnemn
Mepwwuii BapiaHT (NonerweHuin)

a) HaTpin cunikarty;

0) HaTpil kapboHaTy;

B) LMHK HiTparTy.

MpoBeaiTe focnigm, 3a 40NOMOrok KMX MOXXHA BCTAHOBUTU:

a) TMM4YacOoBY XOPCTKICTb BOAW;

0) HasiBHICTb JOMILLIOK MarHiin cynbdaTy B NOpL,i HATPI cynbdaTy;

B) WO B po34uHi mictutbeca pepym(lll) xnopua, a He depym(ll) xnopua.

ExkcnepmmMeHTanbHUM LUASXOM YCTAHOBITb:

a) ska 3 pe4yoBUH — Bapili x0pua YM HATPIlh kKapboHaT — B3aeMOS€E 3 HiTpaT-
HOIO KUCNOTOIO;

0) 9ka 3 pevyoBUH — aMoHilr cynbdaT un kynpym(ll) cynbdat — B3aemogie
3 JIYroM 3 BUAINIEHHAM rasy;

B) 9Ka 3 pe4OBUH — HaTpin xnopug 4n depym(ll) xnopua — B3aemogie 3 nyrom.

PesynbTtat cnoctepexeHb, 3p06eHi Ha iX OCHOBI BUCHOBKM, MOJIEKYNSIPHI

Apyruni BapiaHT

lMpoBeaiTb 4OCNian 3 BUSHAYEHHS SKICHOIrO cknaay:

a) aMoHin opTtodocdary;

6) depym(ll) cynbdarty;

B) depym(lll) xnopnay.

Y nBox npobipkax 6e3 eTUKETOK MICTATbCS PO34YMHKM CONe:

a) kanin xnopwua, i kanin optodocodar;

6) depym(ll) cynbdart i umHK cynbdar;

B) HaTPIl cunikaT i HaTpi kapboHarT.

3a oonoMOorot aKiCHMX peakLiii po3nisHairTe cori.
3anponoHyrTe cnocobun eKCNePUMEHTANIbHOrO BU3HAYEHHSI PEYOBUH Y KOX-
HOMY i3 HOTUPbOX NEPESTIKIB | BUKOHANTE AOCNIAN 32 OOAHUM 3 HUX.
A marHin cynbdart, antoMiHin cynbdaT, aMOHIN cynbdaTt

B amoHili xnopwua, 6apin xnopua, HaTpin cunikat

B depym(ll) cynbdat, depym(lll) cynbdat, apreHtym(l) HiTpat

I 6apii xnopwua, HaTpih kapOoHaT, HaTpi opTodocdaTt

Pesynbtatn crnoctepexeHb, 3p00JIeHi Ha 1X OCHOBI BACHOBKU, MONEKYNSPHI
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§34.

¥ KAACaMM HEOPTaHIYHMX CMIOAYK

IHpopMaLiiiHa AOBiIAKA

,} FeHeTUYHUI 3B’A30K — LIe 3B’A30K MiXX PEYOBMHAMMU PISHUX KIACIB, LLLO IMPYHTYETHCS
Ha B3aEMOMNEPETBOPEHHI PEYOBMH i MOKA3Y€E MOXOAXEHHS OAHNX PEYOBUH Bif, iHLLMX.

,} Posrnagatoum ximivHi BNIaCTUBOCTI CMOJYK Pi3HUX KNaciB, MOXHA NPOCTEXUTU, K BOHU
NnoB’A3aHi Mixk CO600 MOXOAXKEHHSIM, TOOTO CKNACTU FreHeTUYHI PAan, Y AKX NpocTe-
XYETbCS CMOPIAHEHICTb MiXK KflacaMmn HeOPraHiYHUX CMoJlyK KOHKPETHOr0 MeTasy yun
HemeTany.

,} FeHeTUYHUIA P MeTasly: MeTasn — OCHOBHUII OKCUA, — OCHOBAa — Cisib.

,j, [eHeTu4YHMM pag HeMeTany: HeMeTas — KMCJIOTHUM OKCUA, —> KUCJlIoTa — CiJlb.

PP TLOV\,PmtoW LPpynamis

3aBgaHHa 1. XiMiyHi npouecn BMPOOGHMLTBA HITPATHOI KUCNOTU BigobOpaxae
. cxema: :
+ H2 + 02, KaT. + 02 + Hgo + 02
N ——>» NHz; ———» NO ——» NO, ———> HNOs.
Cknagjite 3a CXeMOK MOJEKY/ISPHI PIBHAHHA peakuiii. Yu OyayTb ui peakuji :
* OKVCHO-BIAHOBHUMU? :
3aBgaHHsa 2. [eHeTNYHNI 3B’A30K DPocdopy Ta A0ro Cnosyk iNntocTpye cxema:

P—- P205 —> H3PO4 —> Ba3(PO4)2.

: CknapfiTe MONEKYNSAPHI Ta MOHHI PIBHAHHS peakLil (OCTaHHE PIBHAHHA 3anULWUITb
: Y NOHHO-MONEKYNAPHI GpOopMmi). .

R I R I T T I T I R R I R R P A I I I I I IR SR AT

TEHETUYHHUN 3B’I30K KJACIB HEOPTAHIYHUX CIIOJIYK. Mix
KJIacaMU CIHOJIYK iCHYIOTb TeHeTUYHi 3B’ I3KU, 3aBAAKU AKUM 3 PEUYOBUH OIHO-
ro KJIacy MOKHAa JOOYTH PEUOBMHU iHIITNX KJIaCiB.

KNCNOTHWUI
? oKkeup,

Tasn
@
OCHOBHUA
okeug,
@

8
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CxeMa pO3IINPIOE BiJTOMOCTI ITPO TeHETUYHI PAIU METaJiB i HeMeTaJIiB, gae
3MOT'Y BaM BUKOHYBAaTH B KJaci Ta BIoMa Pi3HOMAaHiTHI 3aBIaHHS Ha OCHOBi
3HAHDb PO F'eHEeTUYHi 3B’ A3KH.

Cknapfitb piBHAHHS peakuiii, 3a OOMOMOro SKMX MOXHa 3AINCHUTK 3anpornoHOBaHi
NaHLIOXKM NepeTBOPEHb.

a) Ba —» Ba(OH), — BaCl, —» Ba(NO3), - BaCO3 — CO, — Na,CO4
cynbdyp(lV) okeng — kanbuiri cynbdit — cynbdyp(lV) okcna — HaTpi cynbdiT
0) CipKa<

B) HaTtpiin — HaTpili rinpokcuna, — HaTpili kapboHaT — HATPIN Xxnopug,

rigporeH cynbdin — Kanin cynbdig — kanin cynsdat

HaTpin HiTpaT
r) Kanbuih — kanbuin xnopua — kanbuii kKapboHaT — KanbLiil rigporeHkapboHaT —
KanbLin kKapoboHaT
n) Cuniuinn — cunan — cuniuiia(lV) okena, — ? — cunikaTHa KMCNoTa — HaTpin cunikat
€) ANIOMIHIn — anoMiHi okeng, — ? — anloMiHin rigpokema, — antoMiHin xnopua —
aIlOMIHIN HITPaT — aNioMIHIN rigpoKcuag, — HaTpin rekcarigpokcoantomMiHaT
€) Migb — kynpym(ll) cynbdat — kynpym(ll) xnopug — kynpym(ll) rigpokeung —
kynpym(ll) okcng — migp

m Cknagjitb 4HOTMPU HEOAHOTUMHUX PIBHSAHHS XiMIYHUX peakLil, y pe3ynbTaTi SkKux yTBO-
PIOETHLCS BYINIEKNCIINI ras.

Cknagjitb HOTMPU HEOAHOTUMHUX PIBHAHHSA XiIMIYHUX peakLiii, y pe3ynbTaTi Skux yTBO-
PIOETLCA KanbLin cynbdar.

B Cknagjitb MONEKYNSAPHI PIBHSAHHSA peakLii, 3a TakOK CXeMOIO:

0 FeCl; —> Fe(OH); —» Fe,O3 — Fe
Fe
FeCl, —» Fe(NO3), — Fe(OH), — FeO.
JaHo peyoBuHK: cynbdaTtHa KNCNoTa, UnHK, Boaa, kynpym(ll) okeua,. Ak is umx peyosuH
i NpPoAYKTIB iXHLOI B3aemMofji #,06yTY ABi NPOCTi 1 YOTUPWU CKIaAHI PEYOBUHN?
Cknapitb skomora binbLue piBHSAHb peakuit 4obyBaHHA dpepym(ll) cynbdary.

33CTOCYBAHHS! XIMIYHMX 3HAHb
Y AOCAIAHMLBKIN AISABHOCTI

§35.

OpmHielo 3 KJIIOUOBHX KOMIIETEHTHOCTEH, (pOopMyBaHHS SKOI BimOyBajocs
B KOJKHOTO 3 Bac Ha YPOKax i B caMOCTiifHi#l poOoTi 3 ycixX MIKiIbHUX ITpeaMe-
TiB, € YMiHHA BUUTUCS YIPOAOBIK JKUTTHA. SIK 3a3HAUEHO y HAaBUAJIBHIN TPO-
rpami 3 ximii, BasKJIUBUM pecypcoM IJisd il (jopMyBaHHS € CIIOCTEPEIKEeHH 3a
XiMiYHUMU TTePEeTBOPEHHAME B 00’€KTaX Ta IPOBEMEeHHS XiMiUYHOTO eKCcIlepu-
MEeHTy. 3aBIaHH:A i€l IPaKTUYHOI POOOTH AAIOTh BaM 3MOTY ITPOJOBIKYBaTH
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¢dopMyBaTH KJIIOUOBY KOMIIETEHTHICTh BUNTHUCS YIIPOJOBIK JKUTTSH Ta IPEIMET-
HY KOMIIETEHTHiCTD 3 Ximii. fIK i B mpakTuuHii pobori 1 3aBmanHA posmnoiie-
HO Ha JIBa BapiauTu.

lMpakTnyHa po6oTa 2. FeHeTU4Hi 3B’A3KU M)k HeOpraHiYHUMU pe4oBUHaAMU
Mepwwnii BapiaHT (NnonerweHunmn)

1. ExcnepumeHTanbHO BCTAHOBITb, Y/ B3aemogaie pepym(ll) cynbdart 3:
a) nyrom; 6) migato; B) 6apinn xnopuaom.

2. BwusHauTe, 4n MiCTUTb BUAAHWI BaM nopoLukononibHuin kynpym(ll) okeng, oo-
MiLLIK/ NopoLuKonoaibHoro 3anisa.

3. [poBeaitb gocnign, 3a AONOMOrol 9KUX BUSBITb TUMYACOBY TBEPLICTb BU-
[aHoi Bam nopuii Boau.

4. Bu3sHauyTe, 4n MICTUTb BUAAHUA BaM TBepOMi HATPIn cynbdaT AOMILLKN Mar-
Hin cynbdary.

5. ExcnepuMeHTanbHUM LUMSXOM YCTaHOBITh, fka 3 Pe4oBUH — BGapilt xnopus
4y HATpI kKapboHaT — B3AEMOIE 3 HITPATHOIO KMCIOTOHO.

6. EkcnepuMeHTaNbHUM LUASXOM 3’aCyiTe, fka 3 peqyoBMH — HaTpii xaopug,
Y AMOHIN XTI0PUA, — B3aEMOLIE 3 JIyrOM.
Peaynbtatn crnoctepexeHb, 3p00JieHi Ha IX OCHOBI BUCHOBKWU, MOJIEKYNSPHI
Ta MOHHI PIBHAHHSA NPOBEAEHMX peakLiin 3anuiliTe Y 30WNT A9 NPaKTUYHNX
poo6iT.

Apyruii BapiaHT

1. [llpoBenitb gocnian, Wo NigTBEPOXYIOTb FEHETUYHI 3B’A3KM B TaKMX psaax:

a) C » CO, —» CaCO3; — COy;

6) Mg - MgO — MgCl, - Mg(NO3)»;

B) Cu — CuO — CuCl, — Cu(OH)y;

r) Zn — ZnCl, — Zn(OH), — Nay[Zn(OH),].

2. JloGyapTe peakuietd 0OMiHY MiX PO34YMHHOMO CisUlO | NYyromM ABi HEPO3UYMHHI
y BOAj Crosiyku — anoMiHin rigpokeng, i depym(ll) rigpokena,. Excnepmmen-
Ta/lbHUM LLSIIXOM 3’SICYITE, fka 3 PEHOBVH BUSABSISIE aM@OTEPHI BNACTUBOCTI.

3. Y Tpbox npobipkax 6e3 eTUKETOK MiCTATLCSA PO3UYNHU MarHin cynbdary, anto-
MiHin cynbdaTy i cynbdaTHOT KUCNOTU. BuaHaute, y sKili i3 npobipok MiCTUTb-
CS1 KOXHA 3 X PEYOBMH.

4. Y Tpbox npobipkax 6e3 eTUKeTOK MICTATLCS PO3YMHN aMOHiIl xnopuay, 6apii
xnopuay i xnopuaHa kucnota. BusHaute, y kil i3 npo6ipok MiCTUTLCS KOXHA
3 LMX PEYOBUH.

5. Y Tpbox npobipkax 6e3 eTUkeTok MICTaTbCca po3unHn depym(ll) cynbdary,
depym(lll) cynbdaTy Ta amoHin cynbdaTy. 3a LONOMOro NnLle 0OOHOro pea-
FEHTY BU3HAuTe, y Kl i3 NPOBIiPOK MICTUTLCS KOXHA 3 LIX PEHOBUH.

6. Y Tpbox Npobipkax 6e3 eTUKETOK MICTATLCSA PO34MHU Bapir xnopuay, HaTpin
kap6boHaTy i HaTpin rigpokcuay. 3a 4ONOMOrol NnLLIEe OAHOIO peareHTy Bu-
3HauTe, y AKii i3 NPOBIPOK MICTUTLCSA KOXHA 3 LIX PEYOBMH.

PesynbTat cnoctepexeHb, 3p06JieHi Ha iX OCHOBI BACHOBKM, MOJIEKYNSPHI

Ta OHHI PIBHAHHS NPOBEAEHNX PeakLii 3anuLLiTh Y 30LWINT A5 NPaKTUYHUX POOBIT.

|

]

181)



v

v

HemeTaniyHi eneMmeHTn CTaHoBNATL Marxke 1/5 BigoMmxX XiMiYHUX eIEMEHTIB.
Y nepiognyHin cUCTEMI XiMIYHMX €NEMEHTIB BOHM PO3TaLLOBaHi HanpUKiHL
rnepioais 3a BUHATKOM 1 Ta 7 nepioay i € enemeHTamMmm nuLie rof0BHUX Nigrpyn.

BaneHTHi enekTpoHn B atoMax HeMeTaniyHMX efIEMEHTIB pO3TallOBaHi Ha
NigpiBHAX S Ta P Ha 30BHILLHBOMY EHEPIreTUYHOMY PIiBHI, TOMY Mif, 4aC XiMi4HNX
peakLir 3MiH1 BigOyBalOTLCA NMLLE Ha LiIbOMY PiBHi. BinTak atTomam HemeTa-
NIYHUX eneMeHTiB BinbLU BNACTVBO YTBOPOBATU CMiJibHi €1eKTPOHHI napu abo
NPUEOHYBATM ENIEKTPOHM, aHiX BiggaBaTu ix.

HemeTtany — TUNOBI OKUCHUKW. Y crnonykax 3 MeTaniyHUMU enemMeHTamMu
BOHW MPUELOHYIOTb €NeKTPOHU (MOHHWIA XiMiYHWIA 3B’A30K), Y Cronykax 3
HEMETaNIYHUMN eNEMEHTAMW YTBOPIOIOTb CriflbHi €M1EKTPOHHI napn (kosa-
JIEHTHU XiMIYHWI 3B’ A30K).

Y NpoCTuX pevyoBUH HEMETAJIB BIACYTHA BMPa3Ha CMiNbHICTb Pi3NYHMX Bnac-
TUBOCTEN. 3a HOPMasIbHUX YMOB CepPen, HUX TPannaTbCa TBEPLI PEHOBUHN,
pPiavHY Ta rasu, Wo MatTb PISHUM KOAIP, Pi3HY PO34YMHHICTb Y BOA|, Pi3HY TEM-
nepartypy kuniHHsa. Haibinblia cnifbHICTb X Qi3n4HMX BNacTUBOCTEN NPosiB-
NIIETLCS B TOMY, LLIO YTBOPEHI HUMW NPOCTi PEYOBUHU HE MPOBOAATb ENEKTPUY -
HWIA CTPYM, TOOTO € fAienekTpukamMmm (BUHATOK CTAHOBATb rpadiT i CUniL,n).

HemeTanam BnactmBa aJioTporiid — SBULE ICHYBAHHA HeMeTasliyHoro
e/IeMEeHTa y BUrNsAi KibKOX MPOCTUX PEYOBUH.

Y XiMiYHOMY BiOHOLUEHHI HEMeTanin AOCUTb aKTUBHI PEYOBUHM. 3 MeTanamm
BOHV YTBOPIOKOTb BiHAPHI CMOMYKN, A€ MAlTb HEraTUBHUIA CTYMiHb OKMCHEH-
HA. 3 KNCHEM HEMETaNM pearyioTb 3 YTBOPEHHSAM OKCUAIB, Y 9KMX CTyniHb
OKMCHEeHHs1 OKcUreHy AoPIBHIOE —2 (BUHATOK CTAHOBNATL criosyka 3 dnyopom,
nepokcmamn). OKpiM KNCHIO, HEMETanM Crnoay4yatoTbCs 3 iHLLIMMU HEMETAaIaMu.
B yTBOpEHUX cnosykax HEMETaNiYHUI eIEMEHT 3 MEHLLIOK efNleKTPOoHeraTmB-
HICTIO MA€ MNO3UTMBHUI CTYMiHb OKUCHEHHS, 8 HEMEeTaJliYHUI eNleMeHT 3 Oifb-
LLIOIO ENTEKTPOHErATMBHICTIO — HEraTUBHUN CTYMNiHb OKUCHEHHS.

ConeTBOpHI OKCUAWN HEeMeTasNiYHUX EeNIeMEHTIB HanexaTb A0 KUCNOTHUX
OKCUAiB.

HemeTtaniyHi enemMeHTn yTBOPKOIOTL NeTki cnonyku 3 [igporeHom. Ximiy-
HWI 3B’A30K Y MOJieKynax LX PEYOBUH — KOBANEHTHWUM, KiNbKICTb CRINIbHUX
€JIEKTPOHHUX Map AO0PIBHIOE KifIbKOCTI HECNAPEHMX €NEeKTPOHIB B aTOMI He-
MeTaiyHOro efnemMeHTa, CroJly4eHoro 3 lNgporeHom. Lli cnonyku MaloTb pi3Hy
PO34YUMHHICTb Yy BOAj. JoOpe PO3YMHAETLCS TiAporeH xaopua (XJ0poBOAEHb)
3 YTBOPEHHSAM XJI0PUAHOT KUCIOTU, aMOHiak — 3 YTBOPEHHSM J1Iyry aMOHil rifl-
pokcuay NH,OH, 1o aucouijioe Ha amoHin-katiod NH, " i rinpokcua-anion OH-.

KaTioH amMOHit0 BXOANTb A0 Ckiaay CONen, Lo MaloTb 3arajibHy Ha3BYy «COfi
aMOHit0». KaTioH1 aMOHi0 MOXHa BU3HAYNTU B PO34MHI 3a JONOMOIO0 Nyry:
NH; + OH- = NH3T + H,0.
3’aBNSETLCA Pi3KMIA 3amax aMOHiaKy, 3BOJIOXEHWUI iHAMKATOPHWUI Nanipeupb

CUHIE.
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v~ CynbdartHa Hy,SOy i HiTpaTHa HNO3 KMCNOTY Y PO3YMHAX 3 HUSBKOK KOHLIEH-

TpaLieto BUABNAIOTb YCi 3arasibHi XiMi4Hi BIRCTUBOCTI KUCIOT: 3MIHIOKOTb KOJIIP
iHOMKAaTOPIB, YTBOPIOIOTE CONi (CynbdaTu, rigporeHcysbdaru, HitpaTu Bigno-
BiOHO), B3aEMOA04M 3 OCHOBHUMMU 11 aMbOTEPHUMIN OKCMOAMM, OCHOBAMU
aM@dOTEPHUMMU FAPOKCUAAMN.
FkicHO peakuieto Ha cynbdaT-ioHN € yTBOPEHHS Binloro ocany HePO34YMHHO-
roy Bogi 6apiii cynbdarty:

Ba2* + SO;” =BaS0,J.
Ina npoBeneHHs GKICHOI peakLlii BUKOPUCTOBYIOTb PO3UYMHU PEYOBUH, SKi
OMCOLIOI0Tb 3 YTBOPEHHSAM KaTioHa Bapito Ba2t (Hanpuknag, 6apin xnopua,
Gapin HiTpaT, 6apin rigpokcuna).
CynbdatHa Ta HiTpaTHa KMUCAOTWU PI3HOI KOHLEHTpaLii BUSBASAIOTb CUMbHI
OKMCHIOBasIbHI BNacTnBOCTi. OCOBNMBICTb OKMCHO-BIAHOBHUX pPeakLii LmX
KUCNOT 3 MeTajlaMu NPOSIBAFETLCS B TOMY, L0 NPOAYKTaMU peakLLi € Cinb,
BOJA 1 OAMH i3 NPOAYKTIB BiAHOBMEHHS KUCAOTU (9K camMe — 3aNieXnTb Big,
aKTUBHOCTI MeTany 1 KOHUEHTPAaLLT KNCNOTN).
Lnsa 3a6e3nevyeHHs1 NOBHOLIHHOrO MiHEPaNIbHOIO XUBJIEHHSA POC/AVH Y I'PYHT
BHOCSTb MiHepanbHi Jo6prBa — pevyoBMHM ab0o CyMilli PEYOBUH 3 BUCOKMM
YMICTOM €1IeMEHTIB XXMBJIEHHS POCINH. [IPOMMCNOBICTL BUPOOASE HANBINbLLY
KiNbKiCTb a30THUX, KaninHuX i ochOpHUX A0OPUB.
HapopHorocnogapcbka OisnbHICTb N0oAen (PO3BUTOK XiMIYHUX BUPOOHULITB,
TPaHCMNOPTY, CNasltloBaHHA BYrifg Ta rady Ha TEroBUX €JIeKTPOCTaHL,isX
TOLLO) CMPUYUHIOIOTb NOPYLUEHHA PIBHOBArv B AOBKiNI, WO CTAE NPUYMHOIO
nosiBu HeGaxaHWX SBULL, — NMOMITHOIrO 3POCTaHHS NapHUKOBOro eeKTY, BU-
nagaHHs KUCNOTHUX AOLLIB. 3a TakMx YMOB OXOPOHA AOBKiNAS HabyBae aep-
>KABHOIO 3HAYEHHS, CTaE OCOOUCTICHO 3HAYYLLIOKO A1 KOXKHOT IIOAVHN.
Cnonykn Kap6oHy (3pe6inboro kap6oHaTu) i cnonyku Cunigjto (cuniuin(1V)
okcug, i cunikaty AntomiHilo Ta Kanito) € LiHHOK CUMPOBUHOK A BUPOOHN-
uTBa OyaiBenbHUX MaTtepianiBa — ckna, LEMEHTY, OETOHY, L0 LUMPOKO BUKO-
PUCTOBYIOTBCS B Pi3HMX rany3sx, Hacamnepen y OyniBHUUTBI. YkpaiHa Mae
[OCTaTHbO MOKAAIB KOPUCHUX KOMANVH AN BUPOOHMLUTBA LMX OyAiBENbHUX
maTepianis.
MeTaniyHi eneMeHTn CTaHOBNATb 613bKo 4/5 BiAOMUX XiIMIYHUX E€/IEMEHTIB.
KoxHu1i nepion, nepiognyHol CUCTEMU XiMIYHUX €JIEMEHTIB, 32 BUHATKOM Mep-
LIOro, MOYMHAETLCS 3 METANIYHOIO efleMeHTa. 3 MeTaNiYHUX €/IEMEHTIB CKNa-
natoteca |, I i lll (BuHaToK lNigporeH, Bop) rpynu nepioanyHol CUCTEMMU, YCi
noGivHi Niarpynn, poAMHU NaHTaHOIAIB Ta aKTUHOIAIB.
BaneHTHi enekTpoHn B aToOMax MeTanivyHUX eNIEMEHTIB FONIOBHUX MiArpyn po3-
TaLLOBYIOTbCH Ha 30BHILLHBOMY EHEPreTUYHOMY PIiBHI Y MiAPiBHAX S Tap. B ato-
Max MeTaniYHNX eNeMEHTIB MNOBIYHMX MiArpyn KpPiM S- i p-eneKTPOHIB 30BHiLU-
HbOr0 €HepPreTMYHOro PIBHA BaJIEHTHUMW MOXYTb OyTU d- Y f-eNeKkTPoHU
OJHOrO0 3 BHYTPILLHIX EHEPreTUYHMX PIBHIB. 3arasibHa CymMa Takux efeKTPOHIB
3a HEBEJIKNM BUHATKOM OPIBHIOE HOMEpPY rpyriu.
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Ha 30BHIWWHLOMY €EHEPreTM4YHOMY pPIBHI aTOMIB MeTaliyHUX eNleMEHTIB
MiCTUTbCS Hebarato — 1, 2, pigwe 3 (B okpemux Bunagkax 6inbLie)
€/IEKTPOHN. ATOMU MEeTaNivHMX ENEeMEHTIB Y XIMIYHMX peakuisx nerko ixX Bif-
0al0Tb, NPOSABSIOTH MPU LLbOMY BiAHOBHI BIACTUBOCTI 1 NEPETBOPIOIOTHCS HA
MO3UTUBHO 3aPSAAXKEHI MOHUN — KaTiOHW.

Y mMeTaniB NpoCTEXYETbCA BUpa3Ha CiNbHICTb i3NYHMX BNACTUBOCTEN:
BWUCOKI €/IeKTPO- | TEMJIONPOBIOHICTb, MEeTaivyHMn 6NnCK, TBEPAUN arperar-
HUA CTaH (BUHATOK PTYTb), KOBKICTb, MAACTU4YHICTb. CNiNbHICTb Di3N4HMX
BNACTUBOCTEW MeTasliB 3yMOBJIEHA HASIBHICTIO METasIiYHOro 3B’S3KY.

Y XiMiYHOMY BiAHOLLEHHI MeTa/m JOCUTL aKTUBHI PeYOBUHY. IX XiMidHi Bnac-
TUBOCTI 3YMOBJIEHI HAfABHICTIO B aTOMax BaJIEHTHUX EJIEKTPOHIB, Cnabko
3B’A3aHKX 3 94p0M. [MpoCTi pe4OBUHU — MeTann — NPOABAAIOTb PI3HY XiMIUHY
aKTUBHICTb, Ha MiACTaBi KOl iX PO3TALLOBYIOTb Y PS4l aKTUBHOCTI.

BinbLwicTb MeTaniB ycTynaloTb Y peakLito CMONYyYEHHS 3 KNCHEM Ta iHWWMMN
HemeTanamMmu. MeTtanam BnacTmBi peakuil 3aMilleHHS 3 KUCNoTamMmu, ConsaMun
MeTaNiyHNX eNIEMEHTIB, PO3TaLlOBaHNX Y PALI aKTUBHOCTI MNpasille Bif, HUX;
BOAOO (JTY>KHi 1 Ny>KHO3EMENbHI MeTanu 3a 3BnYarHnx ymoB). [eski metanu,
Hanpukag atoMiHin | LMHK, BBAEMOLIIOTb 3 Jlyramu.

B3aemogjs meTaniB 3 KOHLLEHTPOBAHO Cy/ibdaTHOI Ta HITPATHOIO KMCAoTa-
MW PiSHUX KOHLEHTPALIM BigpIiSHAETLCS Big, TUMOBOI IX B3AEMOIT i3 iHWKMMN
KNCNOTaMm TUM, L0 KPiM CONi YTBOPIOIOTLCHA BOAA M OAUH i3 NPOAYKTIB Bifl-
HOBJIEHHS KMCJTOTW.

Cepepn okCuaiB MeTasliYHMX €JIEMEHTIB € OCHOBHI, aM@pOTEPHI i KUCJIOTHI.

OKkcnan MeTaniyHUX eIEMEHTIB 3i CTYNMEHEM OKMCHEHHS +1, +2 30e6inblioro
MPOSIBASIIOTb OCHOBHI BNACTUBOCTI, a Aeski — amdoTepHi. Okcmnan metaniy-
HUX €IEMEHTIB 3 BUCOKUM CTYNMEHEM OKUCHEHHS (+5, +6, +7) € KUCNOTHUMN
OKCUAAMMU.

Fapokcuan AntomiHito Ta LiMHky BUSBNSIOTb amdOTEPHI BNACTUBOCTI.

HasBHi y Boai kaTioHn Kanbuito 1 MarHito 3yMOBNOIOTh T XXKOPCTKICTb. PO3-
PI3HSAIOTb TUMYaCOBY XOPCTKICTb, DN SKOI XapaKTEPHUMU € rigporeHkapbo0-
HaTW, i MNOCTIViHY, 3yMOBNEHY xJiopugamMmu i cynbdatamu Kanbuito i MarHito.
TrMYacoBY XOPCTKICTb MOXHA YCYHYTU KUM’ATIHHAM, MOCTINHY — O04aBaH-
HSM PEYOBWH, L0 YTBOPIOOTb HEPO34YMHHI KapOoHaTu.

KaTioHn meTaniyHnx enemMeHTiB, 9K i aHiOHM, MOXHA BUSBUTU B PO34UHI 3a
DOMOMOrOl0 SKICHUX peakuin: hoHn depymy(2+), Depymy(3+) 1 AntomiHito
— B3AEMOJIEI0 X PO3YMHHUX CMOJTYK 3 PO34YUHOM J1yry; NoHW Bapito — cynb-
daT-aHioHamu; cunikat-ioHn — kaTtioHamu igporeHy; optopocdar-ioHnm —
KatioHamMun ApreHTymy.
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Vsmransmaria @3

v/ CrinaBy — ue cucTemu, WO CKIagaloThCs 3 OBOX i Binblue MeTanis, a Takox
MeTanis i HemeTanie. BnacTneBOCTi cCnnaBiB PiISBHOMAHITHI 1 BiAPI3HAIOTLCS Bif,
BNIaCTUBOCTEN BUXIOHUX KOMMOHEHTIB. LIMM NOCNYroBylOTbCS AJ159 CTBOPEHHS
cnnaeiB 3 NOTPIOHMMM BRNacTUBOCTaAMM. MeTanum Ta iXx cnnaBy — LIHHI KOH-
CTPYKLINHI MaTepiann cydacHOl TEXHiKM. HannowmnpeHiwmmMmu cnaasamm 3arsi-
3a € YaByH | cTaslb — Crnnasu 3anisa 3 ByrfiieLuemM, KpeMHieM, Cipkoto, pocdo-
POM, MapraHLemM, LLO Pi3HATLCSA BMICTOM Y HUX AOMILLOK (Y YaBYHi iX BiACOTOK
OinbLUMIA, HIX y cTani).

v MoHn 6aratbox HEMETaNivHMX i METANIYHUX ENEMEHTIB BiLirpaTb BaX/IMBY
BionoriyHy posib B OpraHiami nognHu.

3aBAAHHS PI3HOIO [IBHS
§36.)  ckaaaHOCT]

1. VEaxiTe nmepeiik, yKJIaJeHUH JUIlle 3 HA3B HeMeTaJTiUHNX eJIeMeHTiB.
A Cyabpyp, Oxcuren, Kamxiit, Kynpym
b Xgop, Ieriii, I'igporeu, @ochop
B ®ayop, @Pepym, Hitporen, Harpiii
I’ Cuniniii, Kap6on, Marwiii, [luuk
2. VYraxiTe HemMeTaniuHUII e1eMeHT ogHOrO i3 CyabdypoM mepioxay.
A Na BP BCr 'N

3. VYKaXiTh CHMBOJI HEMETAJIUYHOTO eJIeMeHTa, ATOM SKOT0 Ha 30BHIIITHBOMY
eHepreTUYHOMY PiBHI Mae 4 eJIeKTPOHU.

ATi BPb BSi T Be
4. VYEKaxiTh pan HeMeTaTiuYHUX eJIeMeHTiB ofHiel rpynu 3 Bpomom.
A Oxcuren i ®ayop B Cenen i Kpunron
B Xgop i Mauraun T ®ayop i Heon
5. VxkaxiTes pan HeMeTaJiuHMX eJIeMeHTiB, II[0 HaJIeXKaTh A0 OAHiel miarpy-
nu.
A Hirtporen i @ochop B Jliriti i Harpii
b Antominiit i Crammgiit T Xiop i Apron

6. VYEKaXiTh pal, KNI CKIAJaEThC JIUIIE 3 Ha3B aJOTPOITHUX MOAUDIKAIIiil.
A cipka pombiuna, cipka MOHOKJIIHHA, CipuMCcTHUil ras
B rpagir, anmas, Kap6in
B docdop 6inuii, pochop uepBoHUii, pochiu
T’ kucenn, 030H, Boga
7. VYKaXiThb CHOJYKY HEeMeTaJiuHoro ejleMeHTa 3 I'imporeHom, BOOHUNA PO3-
YUH AKOl Mae JIyKHe cepeJOBUIIIE.
A rigporesn xJyiopupg B meTan
B rigporen cynndin T amoniak
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VKaKiTh razononibHy peuoBUHY, I'YyCTHHA 3a MOBITPAM AKOI MEHIIe OqU-
HUI.

A azor

B o30H

B x710poBogeHb

T cynpdyp(IV) orcun

VEKaXKiTh peuoBUHY 3 HAMOIIBIIIOI0 PO3UMHHICTIO V BOMI.
A Kucennb

b Bomensn

B amoniak

T asor

YceTaHOBITE BiiOBiAHiCTE MizK HasBoIO Ta (popmyJioo cnoayk HiTporeny.

HasBa dopmyna

1 |miTporer(IV) okcug | A |[NH;

2 |amoHiaK B |[NH,NO;

3 | amoHniit HiTpar B |HNO;

4 |miTpaTHa KHCJIOTa r |NO,

4 |HNO,

YEKaxiTh, AKOMY XiMiUHOMY eJIeMeHTy HaJIe:KUTh eJeKTPOoHHa (opMy.Jaa
1522522p63s23p1.
A Cuimiro
b Anrominiro
B Cynsdypy
T Harpiio

VEKaKiTh Ha3By YaCTUHKU, IKA Ma€ OOJHAKOBY i3 cynb(ig-aHiOHOM eJieK-
TPOHHY (DOPMY Y.

A atom @ayopy

b anion Xiopy

B atom Aprony

I’ kation Maruiro

PosramryiiTe HaBemeHi (popMyJin 3a CXEeMOIO T€HEeTUYHOTO 3B’ A3KY CIIOJIYK
Cynedypy.

A SOz B BaSO4

B H,SO, ' SO4

IIpoanamisyiite maeepdincenns 1 i 2 ¥ yKaxiTh TpaBUJIbHUI BapiauT
Bigmosini.

1. Anorponisa Okcureny 3yMoOBJIeHA Pi3HUM KiJbKiCHMM CKJIaJOM MOJIe-
KYJI aJIOTPOOHUX MOAu(iKaIriii.

2. Ipyuru 3 pH > 7 HasexaTh 0 KUCIOTHUX I'PYHTIB.

A mpaBuUsIbHE JUIlle meepoxernHs 1

b npaBuabHe Juilie meepoxcenHs 2

B upaBuabHi 001gBa TBEPAIKEHHS

I’ HempaBuMJIbHI 00UABA TBEPIAKEHHSI
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16.
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YcraHoBiTH BiAmOBiAHICTE MiK HOHAMHU Ta pPeUOBWHAMU, 3a JOIOMOIOIO
AKWX MOKHA BUABUTH B PO3UNHI MIPUCYTHICTh KOMKHOTO 3 HUX.

Won PeuyoBuHa-iHgukaTop
1805 A |Boza
2 NH;r B |Iyr
3 [CO3; B | XJIOpUAHA KUCJIOTA
4 (Cl” I |Gapiit xyopun
A |aprearym(I) miTpar

VEKaxiTh peuoBuHN, y peakilii mixk axumu HiTporen BusiBise BiZHOBHI
BJIACTUBOCTI.

A azor i BogeHb

b maTpiii rizpoxcun i HiTpaTHA KHCJI0OTA

B mitporen(Il) okcuy i KuceHb

I’ migs i miTpaTHa KucaoTa (KOHII.)

VEKaxiTh Ha3By PEeUYOBUHU, 34 JOIOMOTOI AKOI MOKHA BUSHAUUTU B PO3-
yuHi iouu Pepymy(3+).

A apreunrym(I) xsmopusg

B xymopunua Kucaora

B HaTpii rizpokcun

T’ 6apiit HiTpaT

3mimanu posumH Macor 200 r 3 MacoBOIO YACTKOIO HATPill cyabdary
14,2 % i posumu macoro 200 r 3 MacoBo YacTKO Oapiit xjaopuny 5,2 % .
O0uuCIiThL Macy YyTBOPEHOTO Ocazy.

19%. YraxiTh Ha3By XiMiuHOTO esleMeHTa V IPYIIU TOJIOBHOI TiATPYIH, 1110 Ma€

20.

21.

22,

3aranbpHy (hopmysry okcurenomicHoi kucsuotru HEOg, y AKi#i BiH BuABIdae
HAWBUINUY CTYIIiHb OKMCHEHHSA, a TYCTUHA WOT0 JIETKOI BOAHEBOI CIIOJIYKU
3a BOJHEM OopiBHIOE 8,5.

A Dochop B Banmagiit

B Apcen T’ Hitporen

VEaxiTh mepesrik, 70 AKOro YBiHIIN HA3BU JIUIIE METATIUYHNX €JIEMEHTIB.
A Xijop, Okcuresn, Kamiit, Kynpym

b I'eniii, Iigporen, @ochop, Manrau

B Kynpywm, ®@epywm, Kanbiiii, Harpiit

I’ Marwiit, uuk, Cuxiniii, Kapoou

ITosHauTe cHMBOJI MeTaJIiYHOTO €JIeMEHTAa, 1110 ITepebyBa€e B OJHOMY Iiepiofi

3 @epymoM.
A Na B Br B Ca T Se

YKamxiTh Ha3BU METAJIiUHUX eJIeMeHTiB, aTOMU SAKNX Ha 30BHINTHBOMY
€HEepreTUYHOMY PiBHI MAlOTh 2 eJIEKTPOHU.

A Kanpiiii B ®epym

B I'eniit I’ Marmii
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VYEKaKiTh 03HaKy METaJIiuYHOTrO 3B’ A3KY.

A mpuTATYBaHHS PI3HONMEHHO 3apAIKEHNX HOHIB

B yTBOpeHHA CIIJIBPHUX €JeKTPOHHUX IIap

B npuraryBaHHA MijK KaTioHaMmu MeTaJly ¥ BiIbHUMU CIIIJIEHUMU €JIEK-
TPOHAMU

I' cmonyueHHsA [OBOX aTOMiB PisHMX MOJIEKYyJa abo oaHiel MoJIeKyau
3a paxXyHOK YacTKOBO 3apalKeHuX aTomiB I'inporeny

VrKaxiTh Ha3By XiMiuHOTO ejeMeHTa, aToM SAKOTO Ma€ eJeKTPOHHY
dopmyny 1522522p63523p83d64s2.

A Xiop B Anrominii

b Kasbmii T ®epym

ITosuaure, 1110 € cninbEUM y Oy0Bi aTromiB AsroMiniro i Xiopy.

A KiTBKiCTB eJIEKTPOHIB Ha 30BHIITHLOMY €HepPreTUYHOMY PiBHI

b KinbKicTh eHEePreTUYHUX PiBHIB

B kinbKicTh HecTapeHUX eJIeKTPOHIB

I’ KinbKicTh HEUTPOHIB

VEraxiTh MeTaan, AKi 3a 3BUYaHUX YMOB B3aEMO/IIOTH 3 BOZIOIO.

A raiii B zamniso

B xkanpmin I migns

YEraxiTs peuoBuny, 3 sxoi0 HE B3aemomie KanbIriii okcu.

A Boza B cynbgaTHa KucaoTa
B maTpiii rizpokcum T kap6ou(I1V) okcupg

YKamxiTh peuoBUHU, 3 AKMMHU B3a€MO/Ii€e HATPiM TiIPOKCHUI.

A cynappyp(IV) okcun

b nuHK rigpoxcuyg

B xsnopugaa Kucigora

T’ 6apiii cyabdar

ITosmauTe mapy peuyoBUH, B3a€MOAi€I0 AKUX MoKHAa 1o0yTu pepym(II) rig-
poKcum.

A pepym(Il) okcun i Boma

B zamizo i1 Boga

B zanizo i cyabdhaTHA Kuca0oTa

T’ pepym(Il) cynndar i kamiii rizpokcuy

YKamiTh, ocas AKOI PeUOBUHU PO3UNHAETHCA B HAMNJIUIIKY JIYTY.
A Gapiii cyabdar

b anromiHi# rigpoxkcuy

B dpepym(II) rixporcup

T apreuarym(I) okcusg

VKaKiTh peuoBUMHY, sKa B3aEMOAie 3 aMOHill kKapbouatom, depym(Il)
cyabdaroM, amoMiHil HiTpaTom i hepym(IIl) xmopumzom.

A aprentym(I) HiTpaT

B HaTpiii rigpokcun

B cynbdaTtra Kucaora

T’ 6apiit xamopun



-

- LT 2 o0 6

32. 3a HaBeIleHMMHU CXeMaMU CKJIaIiTh PiBHAHHA pPeaKI[ili Ta YCTaHOBITh I10-
CJILTOBHICTh PO3MINIEHHA PiBHAHD Y IMMOPAAKY 3POCTAHHSA 3arajbHOI CyMI
Koe(imienTiB.

A Cr(OH)3 —» Cry,05 + H50

BK+ H,0— KOH + H,

B Aly(SOy4)5 + BaCly, — BaSO4 + AlClg
I’ Fe + CuCl, — Cu + FeCl,

BubepiTh mapu peuoBuUH, MidK AKUMHU BigOymeTbcsa XiMiuHa peaxirisd.
A marpiii i Boza

b xynpym(II) okcup i Boma

B marwuiit okcup i xJiopuaHa KucJjIoTa

T’ amrominifi rigpoxkcum i Kajii rizpoxkcug

33

34. YcTaHOBITH MOCTiIMOBHICTh PO3TAIITyBaHHSA Ha3B XiMiUHMX eJIeMEHTiB 3a
TIOIIIUPEHICTIO 1X Y IPUPOJ.
A AnmroMmiHin B Cuninisi
B Oxcuren T ®epym
35. IIpoanamnisyiite meepdmcenns 1 i 2 #1i yKaKiTh TpaBUJIBHUUN BapiaHT
Bigmosini.
1. TuMYacoOBY KOPCTKiCTh BOAM MOYKHA YCYHYTH KU ATiHHAM.
2. CkJo, IIeMeHT, KepaMiKa HaJIeKaTh J0 CUJIIKaTHUX MaTepiaJis.
A mpaBusIbHE Jullle meepoxernHs 1
b npaBunbHe Juitie meepoicenHs 2
B nipaBusabHiI 00uBa TBEPAIKEHHSA
I’ HempaBUJIbHI 00UABA TBEPAKEHHA

36. 3a cxemMaMu MepeTBOPEHD CKJIAMITh PIBHAHHA PeaKIliii.
a) xJyop — pepym(III) xmopux — dpepym(IIl) mirpar — dpepym(IIl) riapo-
kcunx — pepym(IIl) cynsdar — 6apiii cyabdar;
0) a30T —> aMOHiaK —> aMOHIi¥ XJJOpUJI —> aMOHiaK — aMOHi¥ I'iAporeHopTO-
dochatr — amoniit oprodochar — apreurym(l) oprodocdar.
37. HasBiTh 01HOBAJIEHTHUH MeTaJI, HaBasKKa AK0oro Mmacoi 18,4 r y peakiiii 3
BOJIOIO0 BUTiCHsI€ BOJIeHb 00’ emoM 8,96 i (H. y.).

38. Ary macy amroMiHill cyabdigy Mo:kHaA o0OyTH 3 ajdioMiHio macoio 10,8 r
i cipku macoro 32 r?

39. VkaxkiTh Macy ocaay, YTBOPEHOTO B Pe3yJIbTATi 3JIMBaHHS PO3UYUHY Ha-
Tpiil rigpoxkcuny macoro 200 r 3 MacoBoi 4acTKo Jyry 6 % i posuuny
depym(II) cyanppary macoro 100 r 3 macoBoio yacTKom coui 15,2 % .

40. 3Mimraau gBa po3UMHU, 10 MiCTUJIN 4 MOJIb HiTPaTHOI KUCJIOTH i 3 MOJIb
HaTpi#l rigpoxcuay BimmoBimHo. OOYHCIIITHP KiJbKiCTh PEYOBUHHU COJIi,
YTBOPEHOI BHACJIIOK peaKIril HerTpaJsisarrii.

41. O6umciTh Macy ocany, yTBOPEHOTO BHACTIOK B3aeMO/Iil HATPili KapOoHa-
Ty Mmacoio 10,6 r 3 maruii xjaopugzom macoro 10 r.

42, [TuakoBy miracTuHKy Maco 10 r sanypusu B posuns Kynpym(II) cynabda-
Ty. Ilicasa Toro, AK ycd ciib mpopearysaJja, Maca IJIaCTUHKY JOPiBHIOBAJIA
9,92 r. BusHnaure macy coJi, 110 0yJia B pO3UMHi.
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P> posb xiMii y CTBOpEHHi HOBMX MaTepianis;

P> P0O3BUTOK HOBUX HAMPSMKIB TEXHOJIOTN;

P> BHecok XxiMii y PO3B’S3aHHS MPOLOBO/BLYOI, CUPOBUHHOI, €HEepPreTUYHOI, eKOMOriYHOI
>

>

npo6nem.
3€eJIeHy XiMito;
Cy4YacHi 3aBgaHHs rnepep, XiMi4HO0 HayKOK Ta XiMIYHOK TEXHOJOFIEIO.

POHY 110ro Bif, 3a6pyAHEHb.

METHi YMIHHA:
P> HaBoAUTUM MPUKNAOM 3aCTOCYBAHHS XIMI4HMX CMIOJYK Y PI3HMX rasly3sx Ta y MOBCAKAEHHO-
MY XXWUTTI;

HOJI0Ti1, PO3B’I3aHHI NPOAOBOJILYHOI, CUPOBUHHOI, EHEPreTUYHOI, EKOJIOrYHOI NPO6IEM;
L P poarngpoaTy Ta TIyMaumTy NPUYMHHO-HACITIAKOBI 3B’ A3KM Y MPUPOLI, LHHICTb i LiTICHICTb
i NPUPOAY;

BMUCJIOB/IIOBATU CYIKEHHS NMPO 3HAYEHHA XiIMIYHUX 3HAHb SK CKJ1aAHMKa 3arasibHOI KyJibTypu
JIIOAVHW; BB AiSNIbHOCTI JIIOAWHM Ha [OBKINS Ta OXOPOHY MOro Bif, 3a0pyaHEHb

Y npoueci BUB4EHHS TEMU (POPMYBATUMYTbCS ¥ yA0CKOHAIIOBAaTUMYTbCS Balli npen- |

P> OuiHIOBATU 3HAYEHHS! XiMii Y CTBOPEHHI HOBYIX MaTepiais, PO3BUTKY HOBUX HANPSIMKIB TEX- |
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POAb XIMIl Yy CTBOREHHI HOBMX
§37.) matepianiB, PO3BMTKY HOBKIX
HAMPSIMKIB TEXHOAOT M

XiMmiuHa HayKa MOCTiAHO PO3BUBAETHLCA B TEOPETUUYHOMY IJIaHi, a JOCHAT-
HEHHS XiMiUHOI TeXHOJIOTi] i1 OPraHiYHOTO CUHTE3y BUKOPUCTOBYIOTHCA B HAM-
pisHOMaHiTHIIMIUX chepax JOACbKOI AigabHOCTI. IligTBepAKeHHSI ITbOTO — ii
yCcIixu B PoO3B’sA3aHHI CMPOBMHHOI, €eHEePreTUYHOI, MPOJO0BOJIbUOI IPOOIeM,
CTBOPEHHI HOBUX MaTepiaJiB.

¥V 10 knaci Bu misHaIMCA IIPO HOCATHEHHS XiMii B cCMHTE3i opraHiuHuX pe-
YOBUH i MaTepiaJiB Ha iX ocHOBi. IH(popmaIitiHa JoBigKa JOTOMOXKEe BaM IIPU-
rajlaTu OTPUMAaHi paHimie 3HaHHS.

IHpopMaLiiHa AOBIAKA

A CUHTETUYHI OpraHiyHi PeHOBUHN — 3aranbHa Ha3Ba OPraHiYHMX CMOMyK, YTBOPEHMX
nosa XMBUMW CUCTEMAMMU.

# MoniMepu — BUCOKOMONEKYNSPHI CMONYKKU, MaKPOMOMNEKYM SKMX CKNaaaloTLes i3 6a-
raTbOX CTPYKTYPHMX JTAHOK, LLIO MOCiIA0BHO 3B’ A3aHi Mixk COO0I0 XiMIYHNMU 3B’ A3KaMU.

# MNnacTMacu — maTepiany Ha OCHOBI HACMYEHUX MOoMiMepIB, AKi 30aTHI 3a HarpiBaHHS
HabyBaTu 3agaHoi hopmu Ta 36epiratu il Nics 0XONOOKEHHS.

& Monietunex [— CH,— CHz_] — npoaykT nonimepusauii eteHy CHy = CH,,
n
# MoninponineH [— CH — CHz_} — npogaykT nonimepuzauii nponery CHg — CH =CH,.
I

CH; .

— CH —CH,—| — npoaykT nonimMepun3aLii xnopoereHy
| } (Bininxnopuay). CHy, =CH — CI.
Cl n

A TMonisininxnopug,

CH= CH2

A MonictvpeH| — CH—CH,—| — npoaykt nosimMepunaaLtii CTupeHy

n
# Kaydyku, Ha BiAMIHY Big MnacTMac, — HeHacu4eHi BUCOKOMONEKYASPHI CronyKu. IxHi
MakpOMOJIEKYI MaIOTb JliHIiHY CTPYKTYPY, ane 3akpyyeHi B kiy0oK, Lo pobuTb kKay-
4yK €NaCTUHHUM.

S
A CuHTeTVuHUI BGyTadieHoBUI Kayvyk /C=C — NpoaykT nobyBatTb
_CHZ CH2_

n

nonimepusauieto 6yra-1,3-gieny CHy = CH — CH = CH,,.
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@ HaTtypanbHuii kay4yk C=C\ — MNPOAYKT noslimepunaaLii 2-metTundyTa-
_CH2 CHZ_

n
CH,= Ic —CH=CH,.
1,3-pieHy CH;

XIMIYHI JOCATHEHHA ¥ XX CTOJIITTI. Ona 6araTbox KpaiH cBiTy
1 Yxpainu XX cT. 03HAMEHYBAJ0OCSI CTBOPEHHAM HU3KU HAYKOBO-IOCJIiTHUX
iHCTUTYTiB i HAYKOBUX IIEHTPIiB, IO 3AiNCHIOIOTH I[iJIeCTIPAMOBAHI JOCIiAMKEeH-
HS BJIACTUBOCTEH i CTBOPEHHS PEUOBHUH i MaTepianiB. 3 HUX MIJIAXOM XiMiuHMIX
peakiiiii 1o0yBaOTh HU3bKOMOJIEKYJIAPHI PEUOBUHU, AKiI € MOHOMEpaMU y BH-
POOHUIITBI POBTIAHYTUX B iH(popMAIliiHiN KOBiAIl Ta 6araTboxX iHIINX pPedo-
BuH. OKpiM cHHTe3y IIacTMac i KayuyKiB, yueHi mocariam ycuixiB y cuHTesi
XiMiUHMX BOJIOKOH, BiTaMiHiB, mOOpHUB, CIJABiB, CIIMPTiB, KMUCJIOT, MUMHUX
3aco0iB, JaKo(dapboBUX MaTepialiB Ta 6araThboxX iHININX PEYOBUH i MaTepiaiB
(mai. 91).

/I Bripo6u noByTOBOrO Npu3HaYeHHs, CTBOPEHi 3 HOBUX MaTepianis

L BupgarHuMuy qocArHeHHAME XiMiuHOI HayKM i XiMiu#ol TexHOoJOTiI XX CT.
CTaJIN: CHHTE3 BICOKOMOJIEKYJIAPHNX PEUOBUH, 3aMiHa y 0araTrboxX BUPOO-
HUIITBaX HATYPaJIbHOI CUPOBUHU HA BYIJIEBOJHEBY, CHHTE3 i pO3pP0o0IeHHA
TeXHOJIOTil BUPOOHUIITBA JIiKiB, 3ac00iB 3aXUCTy POCJIUH, BiTaMiHiB, CTBO-
PEeHHs HOBUX CILJIaBiB i MaTepiaJiB i3 Hamepea 3aJaHUMU BJACTUBOCTAMHU. |

D I R R I R R R I I T R R R I I I I I R I I IR

HAIIPSIMEKHA JOCJIIIKEHD CYYACHOI XIMII. Kigenp XX i mouarox
XXI cr. yBiHUaNuCh HOBITHIMHU BiJKPUTTAMU, IIPO AKi TpuUBaJUI vac JIIOAU
sgunte mpianu. Ile crocyeTbca: HOBUX PeYOBUH, MaTepiaiis, mkepes CTPyMY,
CHUHTEe3y HOBUX, BiICYTHIX y IPUPOAi, XIiMiYHUX eJIeMeHTIiB i peuOBUH; PO3BU-

seesesssssne

ss e s s e s e e
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TKY HOBOT'O HAIIPAMKY XiMiuHOI HayKM — KBAHTOBOI XiMii; Jocaig:KeHHA HAHO-
CTPYKTYP, 3aCTOCYBaHHSA HAHOTEXHOJIOTi, CUHTE3y (yJIepeHiB i HAaHOTPYOOK;
PO3BUTKY XiMiUHOI MEIUITNHN; OTPUMAaHHA HOBX HAaHOKAaTAaJJI13aTOPiB i BUBUEH-
HA MeXaHidMy KaTaJiTUYHUX pPeakIliii Ha HaHOKPUCTaJNaX; KOMII IOTEPHOTO
MOIeJTI0OBAHHSA MOJEKYJI 1 XiMiuHMX peaKIiit TomIo.

. JIApHUU ausaiiH) — Iie rajysb 3HaHb, II0 chopMyBajacad Ha CTUKY Teo-
. petTuuHOI (PisUKM, IPUKJIAIHOI OOUMCIIOBAJIbHOI MATEMATHKY Ta XiMii i
CTOCYETHCS OYOBU I OCHOBHIX BJIACTHUBOCTEH MOJIEKYJI 1 peaKIiil MixK
. HuMu. KoMo’oTepHe MOZeTIOBaHHSA Jae 3MOTY 3PO3YMITH, K BJIAIITO-
© BaHUU MiKPOCBIT Ha MOJIEKYJIAPHOMY PiBHi.

Bigrax, KoMII’foTep cTa€e 3BUYHUM IHCTPYMEHTOM XiMiUHWUX JOCJIi-
IKeHb 1 yHiBepcuTeTn YKpainm y XXI cT. posmouanu migAroTroBKy (axiBIris
3 XeMOLHPOPMAMUKU.

CyuacHi gocarHeHHsa ximii, gisuku, 6ioaorii gaam MOMKINBICTL IIepenTu
BilT MaKpOIOCTiM:KeHb OO MOCJiIKeHb Ha AaTOMHOMY PiBHi, 3aBASKU YOMY
3’aBuancs HamoTexHoJorii. ITepexin Big «MaKpo» 0 «HAHOLOCIIIMKEHB» —
e AKiCHO HOBe CIIPAMYBAHHS HAYKOBUX TOCJIiIKEHb.

ce e

3aKOHOMIipHOCTI )isMYHMUX i XIMiUYHMX CCTEM po3MipaMu AeKiJIbKOX Ha-
* HOMEeTpiB ab0 YacTOK HaHOMETDPA.

Hanoximia IOCHigyKye CUHTE3 HAHOAUCIIEPCHUX KPHUCTAIIB i MmarTepiasis,
PperyJIiroBaHHs XiMiUHUX IEPETBOPEHbD TiJl HAHOMETPUYHUX PO3MipiB, 3amobiraH-
HA XiMiuHIT gerpazgartii HAHOCTPYKTYP, BHYTPIIITHBOMOJIEKYJIAPHI MeperpyIry-
BaHHS aTOMIB IiJi MEXaHIYHUM, eJIEKTPUYHUM a00 MarHiTHUM BILJIMBAMU TOIIIO.

JOCATHEHHSA BITYN3HAHHNX YYEHHUX ¥ PO3SBUTRKY HOBHUX
HAIIPAMKIB TEXHOJIOITH. 100-piuvus Hamiomampaoi akamemii Hayk
Yxpainu (3acuoBana y 1918 p., mepiium ii npesugerToM 0yB BCeCBiTHBO Bizo-
muii BueHuil B. I. Bepragcbkuit) BiTUunsHAHI XiMiK1 1 TEXHOJIOTY Bi3HAUMIN
HOBiTHIMU TeXHOJIOTIYHUMY PO3POOKaMHU, 6araTo 3 AKUX He MAlOTh BiTUM3HSI-
HUX i 3apy0isKHMX aHAJOTiB. 3 OKPEeMUMHU IIPUKJIAaMU HOBITHIX JOCATHEHD
HaykoBux ycranoB HAH Ykpainu osnaiiomiatoe Tabauiisa 14.

Tabnuuys 14
HaykoBa .
TexHonoriyHa
ycTaHoBa 03p06Ka Mpu3HayeHHs, nepeBaru
HAH YkpaiHuu posp

[iOpuaHi rHyuyKi . .
Gpua, Y MaTtepianu npusHayeHi onga 3axmcTy

=
= . .
5T X NNiBKOBI KOMMNO3UT-
PTi= 0 : . HaBKO/MLLIHBLOr0 CepeaoByLLa, ENEKTPOHHOrO
SE§sS e Hi MaTepianu ans s L
ECZH obnagHaHHa, nepcoHany i inhopmadii si,
©caX g €/1eKTPOCTaTUYHOro ) . -
Io = o . €/1EKTPOMATHITHUX MOIIB | CTATUYHOT NTIEKTPUKMN.
=0 7 eneKTpoMarHiTHoro , ,
e © He MaloTb BITYM3HAHNX aHASIOriB
3axucTy
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IIpodosicenns mabauyi 14

HaykoBa
ycTaHoBa
HAH Ykpaium

TexHonoriyHa
po3pobka

MpusHayeHHs, nepeBaru

MaTepian moxe 6yau BUKOPUCTaHWUI Y MeOUYHNX

IHCTUTYT Npo6nem
Marepiaso3HaBcTBa
iM. I. M. ®paHue-
BMYa

Tapa Aans TpaHCcnopTy-
BaHHS Ta JOBroTpMBa-
noro 36epiraHHs

s & ‘:S? KniHikax ik COpOEHT y pasi TOKCUYHUX OTPYEHb,
e 5 @ OINbTP ANS OHULLLEHHSA KPOBI Ta nimdu,
\8 EE = ByrneweBo-BOIOKHUC- aHTubakTepianbHa annikalig npu NikyBaHHi
2 @ 8 TUA HAHOCTPYKTYPHUI | paH Ta onikiB, NPOTUPaAIOHYKNIAHUIM Npenapar,
£ 5 ] maTepian MeanyHoro LLINBbOBUI HOCIN NiKapCbKUX NpenaparTiB.
E 'GEJ. s NPU3Ha4YeHHd MopiBHAHO 3i CBITOBMMM aHanoraMmm po3pobka
O [ae MOXJ/IMBICTb NPOBOAMTY BUBIPKOBY COPOLLiIO
— 2= i LinboBe PyHKLiOHaNbHE NiKyBaHHS NOHAL,
40 3axBoptoBaHb
Tapa Mmoxe 6yTn BUKopucTaHa ans 3éepiraHHs:
Baxkosanmucra kabenis, 6oenpunacis, BUOYXOBMX PEYOBUH
6a3abTOBOJIOKHAHA Ta aMyHiuii, npunaais i CUCTEM KePYBaHHS

Ha NoXeXo- Ta BubyxoHebesne4yHomy
BUPOOHNLTBI. Pi3NKO-MexaHiyHi
Ta eKkcnyaTaLiHi XapakTepuCcTUKM PO3P0OKN
KpaLLyi 3a CBITOBI aHanorm

IHCTUTYT XiMil
BMCOKOMONEKYNSap-
HUX CMONyK

Be3po34nHHMI noni-

MEPHMUI 3B’A3HUK O]

TEPMOCTINKMX Byrne-
nnacTuKiB

MpunaoaTtHUn 0O BUKOPUCTAHHSA B aBiaui,
pPakeTHIl TeXHiLi, MiKpOeNeKTPOHiLy,
aBTOMOOine- Ta kopabnebyayBaHHi.

He mae aHanoris B YkpaiHi. Disanko-mMexaHiyHi
XapakTePUCTUKN BIAMNOBIAAIOTb PIBHIO KpaLLUX
3axigHuX aHanoris

‘S ' . . . . .
z = o [ncnepcHi Ta nopucTi CTBOpEHHS COPOEHTIB, KaTanisaTopis Ans
5 Q 5 marepianu pisHOro | BUCOKOTEMMEPATYPHUX Ta BUCOKOEK30TEPMIHHNX
= SCE X% dYHKUiOHANBHOrO peakLuiin, ancopbeHTiB BOAHIO, MaTepianis ans
E’ xm Q NPU3HaYeHHs 060pPOHHOT MPOMUCNOBOCTI Ta EN1EKTPOHIKN.
= B ;'2 Ha OCHOBI MopiBHsAHO 3 aHanoramm po3pobka Mae BULLL
e = cuniuin kapbioy CTPYKTYPHO-COpPOLiiHi XapakTepuUcTUKn
S S 4
FX9 Cynepcnnasu kobanbTy 3 Moi6aeHOM
IC EnexkTpoximiyHunin i BONlbppamomM MatoTb BUCOKY KOPO3iiH

y Y
C =z
oz % e MEeTOo[, HaHECEHHS NO- CTINKICTb, TBEPAICTb, MArHITHI i KATANITUYHI
I~ g o e KPpWUTb cynepcniaBamMmn | BACTUBOCTI, CTIMKICTb 40 3HOCY, WO BaXX/IMBO
< S o Co-Moi Co-W ON5 BUKOPUCTaHHSA B MiKPOENEKTPOMEXaHIYHNX
6 _ cucremax
Ig2

[

S . x . Mpu3HayeHi oAna 3axMcHUX NOKPUTTIB BUPOOGIB
5 Q3 EnokcndeHonbHi P A . Py pooI
X=Z3 . y MalmnHo6yayBaHHI, MEeANLMHI Ta Xap4oBiii
EC &g nakun Ta emani . . )
Egco npPoMmcnoBocTi. MopiBHAHO 3 BiooOMUMMN
s 83>¢c 3 6akTepULMOHNMN ) .
EQ¥o aHanoramu 3a6es3neyyioTb NPOTUMIKPOOHUIA
O30 BNACTMBOCTAMMU : AN
I = i NPOTMKOPO3iliHWIA 3aXUCT NMOBEPXOHb
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PG TexHonoriyHa
ycTaHoBa Mpu3HayeHHs, nepeBaruv

HAH Ykpaium P
s 3, MoxyTb 6yTr 3aCTOCOBaHI B opTOneaji, TpaBMa-
e 5 % TONOril, OHKONOril, 0pTaNbMONOrii Ta CTOMATONO-
‘8 § % ril 419 BiAHOBMEHHS KiCTKOBOI TKAHUHW. [opOoLLKY
2 3 8 ® KepaMiyHi 6i0aKTUBHOT kKepamiky NpuUaaTHi 40 Mikpornnas-
55 s 2 Giomatepianu MOBOI0O HaMNW/EHHS, LLLO YTBOPIOE NOKPUTTS
E -05; — 3 aHTUbaKTepianbHMMM BNAaCTUBOCTAMM
o5 s Ha MeTaneBux imnnaHTax. MaloTb BUCOKY
- =7 6iOCYMICHICTb i3 KICTKOBOI TKaHWUHOIO

MonidyHkuioHanbHi No- | Mpu3HadveHi g HaainHOro 3’'egHaHHS PI3HOMAaHIT-

1
Q 1 X . . . LT .
E 2. e 3 ¥ | niypetaHoBi maTepiany | HMUX MaTtepiasis i 3aX1CTy MOBEPXOHb PI3HOMO TUMY
E a g S%cza (NrM) onsa 3’egHaHHa | (MeTan, 6eToH, uerna, oepeBrHa) Bif, PynHyBaHHS
£IsQ g o Ta NnoKpUTTS NOBEP- nig, gjeto 6i0TUYHKWX | TEXHOrE€HHUX AeCTPYKTYPY-
x XOHb Pi3HOro TUMNy BaIbHUX YMHHUKIB. HEMAE BITYN3HAHMX aHANOriB
S x lMpu3Ha4veHi ons BUKOPUCTAHHS
% Q £ « | Tepmoenactonnactu b eri A b :
=53 . B aBTOMOOINbHI NPOMUCIOBOCTI 5K
50 g8 3 LUMHHOI r'yMun . S - .
£gc S Ta Binxonis rigpaeniyHi NOKpUTTS, OYAiIBHULITBI
= S TG . A 09 NOKPUTTS Nior, 9K yLWifibHIOBabHI
O30 nonionediHis , .
I = Ta 3’e4HyBasIbHi ENEMEHTU
LT =0 [Mpu3Ha4veHi ona BUKOPUCTaHHS AK IHOYKTOPU
E T ‘é MarHiTHOI HaHorinepTepmii ans
g & s 3 depomarHiTHi KOHTPOJIbOBAHOI O JIOKAIbHOIO HarpiBaHHs
I~ 3 i= % HaHO4YaCTUHKU 3N109KICHUX NYXJ/IVH. Y pe3dynbTaTi BBEAEHHS
Ew é z ang rineptepmil MarHiTHOI pianHu (amcnepcii epomarHiTHMX
5 :E ) ﬁ HAHOYaCTUHOK) PICT rMMOOKO PO3TaLLOBAHUX
Iz 3M1059KICHUX MYXJIMH 3YMNHAETLCS

SAK Bu 3posyminu, 1100 3mificHIOBATH CydYacHi XiMiuHiI mocaim:keHHs
OTPUMYBATHU Pe3yJbTAaTU CBiTOBOTO PiBHSA, BUEHUM 1 XiMiKaM-TeXHOJIOTaM He-
o0ximHa I'PYHTOBHA cHelliajJbHa migroroska. B Ykpaini i1 3mificHIOIOTE OaraTo
3aKJaiB BUIIOI OCBiTH, 30KpeMa Harionanbuuii yuiBepcuret «JIbBiBChbKa II0-
JiTexXHiKa», AKUN TOTye ManOyTHIX (PaxiBI[iB XiMiUHUX CIHEIiaJbHOCTEN IIe
31872 p. 3apas B IHcTuTyTi XiMii Ta XiMiYHUX TEeXHOJIOTiI IILOTO YHiBEPCUTETY
BUIITY OCBiTY 3700yBaioTh MaOyTHI (paxiBIri 3: XiMiuHMX TEXHOJIOTiH opraHiu-
HUX PEUYOBUH; XiMiUHOI TeXHOJIOTII ITajuBa Ta ByIJelleBUX MaTepiaris; ximiu-
HUX TEXHOJIOTii HeOPTaHiYHWX PEUYOBUH; TEXHIUHOI eJeKTpoximii; ximiuxoi
TEeXHOJIOTil BUCOKOMOJIEKYISAPHUX CHOJNYK; XiMiUYHMX TEXHOJIOTiH mepepoOKu
MOJIiMEePHUX 1 KOMIIOBUIIIMHUX MaTepiatiB; XiMiYHUX TE€XHOJIOTi#M TyroIjaB-
KMX HeMeTaJIeBUX i CUIiKaTHUX MaTepiajiB; XiMiYHUX TEXHOJIOTiH XapuoBUX
I00AaBOK 1 KOCMETHMUYHHMX 3ac0o0iB; KOMII'IOTEPHOI XimiuHol iHKeHepii;
TeXHOJOril IPoAYyKTiB OPOLiHHSA i BMHOPOOCTBA; TeXHOJIOTII (hapMaIeBTUUHNX
mpenapariB; (papMaleBTUUHOI 6i0TeXHOJIOriT.

Y KuiBcbkomy HallioHaJabHOMY yHiBepcuTeri imeni Tapaca IlleBuenka y
2009 p. cTBopeHo IHCTUTYT BHCOKHX TEeXHOJIOTII IJIs MiATOTOBKU HAYKOBIIiB
HOBOTO MOKOJIiHHs. TyT yuaTh po3B’si3yBaTu IIPO6JIEMU CYUYaCHUX IIPUPOSHU-
YUX HaYK, IPOBOAUTYU HAYKOBI HOCIiM:KeHHA, OJId 30iliCHeHHS AKUX HeoOXimHi
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dyHZaMeHTaJbHI MidKAVCIIUILIIHAPHI 3BHAHHA, TBOPUYe MUCJIEHHSA, YMiHHA IIpa-
IOBATH Ha HAallCy4acHIIIIOMY HOC/TIiIHUIILKOMY Ta TeXHOJIOTIUHOMY O0JIaJHAHHI.

é) TL\oawoeMD 3 ngtiﬁmmm GorcepemA

1. BigaineHHs ximit HAH Ykpainm Hanivye agaHagusiTb HayKOBO-A0CNIOHUX iIHCTUTY-
TiB. [izHanTecsa, OOCMIOKEHHS AKMX rany3en XiMiYHOT HayKu 34iINCHIOETLCS B HUX, SKNX
ycnixiB 6yno A0CArHYTO 3a POKM iCHYBaHHS HAYKOBOI YCTAHOBM Ta HE3aNEeXHOCTi YkpaiHu,
3 iMeHaMU 9KUX BiJOMMX YHEHUNX NOB’A3aHa OisfibHICTb KOHKPETHOMO iHCTUTYTY.

2. IcTopis Haykym CMOBHEHa iMEHaMW BUOATHUX XiMIKMHb — YYEHUX, SKi Ha pPiBHI 3
4ONOBIKAMM CaMOBIAAAHO PO3BMBANM XiMiIYHY HaYKY I XiMi4HY TEXHONOTI0. Ha 3Hak noearun
[0 IXHbOI npaui 11 noToro BM3HaHo MixkHapoaHVUM OHEM XIHOK i AiB4aT y HayLi.

KopucTtyiouncb pisHuMu iHbopmMauiiHuMn axepenamMm, 30epiTb | nowmpTe iHdopma-
LLit0 NPO XiHOK, SKi 3p06MIM BaroMuii Bknag,y PO3BUTOK XiMiYHOT Hayku, cepen OOHOKIaCHM-
KiB 1 OOHOKJIACHMLb, Y4HIB iHLINX KNaciB abo nigrotyinTe ganoxecTt.

f.' Cwmopinxa epyquma

HaykoBi gocsirHeHHs GioxiMil, reHeTUKK, MONeKyNapHOI Bionorii Ta XiMiYHOT TEXHO-
norii cTanu nNiarpyHTam ons po3BUTKy 6ioTEXHONOTIT.

~ BioTexHo0riss — CyKynHiCTb MPOMMCIOBUX CNOCOGiB A0OYBaHHS KOPUCHUX
NPOAYKTIB i3 BUKOPUCTAHHSAM XMBUX OpPraHiamiB i 6ioxiMiYHMX Npouecis, cyyac- :
HUIN HANPSMOK Y CUHTE3i OpraHiyHuX CnoJsyk. :
Cam TepmiH «BioTexHonoris» 3’aBmBcs B 70-x pokax XX cT. (bios — XuTTg,
techne — MUCTELTBO, MANCTEPHICTb, /0gOS — CNOBO, BYEHHS), X04a BiOTEXHOMNONIYHI
npoLuecu NioanHa 34iiNcHIoBana JaBHO — Bunikana xni6, 3anmanacs BUHOPOOCTBOM,
BUIOTOBJIEHHAM CUPY, iHWNX MOJIOYHUX NPOAYKTIB TOWO. HWHI HA OCHOBI Bigxoais
NPOMMCIOBOI NepepodKn BYrneBoaHiB HadT1, NPUPOAHOro rady, AepeBnHU TOLLO 3a
[0MOMOrol0 MiKpOOpraHi3amiB Bi0oTEXHOMOrYHA NPOMUCIOBICTb BUPOOASE Taki LiHHI
NPOAYKTU, K KOPMOBI OiNkM, aHTUBIOTUKN, PEPMEHTU, TOPMOHU, aMiIHOKUCIOTH,
BiTaMiHW, OakTepianbHi o6puBa, 3ac00M 3aXUCTY POCNH, METaHOJ1, OpraHivyHi KUcno-
TV (ETAHOBY, IMMOHHY, MOJIOYHY) Ta 6araro iHLWOI NPoAYKLi.
[MopiBHSHO 3 TPAOULINHUM OPraHiYHNM CUHTE30M BioXiMiYHI MpouecK BiOyBalOTLCH
y NPMPOAHMX YMOBax — 6e3 BUKOPUCTaHHS BUCOKUX TeMnepaTyp i Tucky. Bucoka npo-
OYKTMBHICTb MiKPOOPraHi3aMiB Aa€ MOX/IMBICTb 34jACHIOBATM TEXHONOTIYHI Npouecyn 6e3-
nepepsHo. OkpiM Toro, Ao6yTa NPoAyKLjis He TOKCUYHA s MOAMHM | TBapuH. Lli Ta 6a-
raTto iHWnx GpakTopiB CNPUSAIOTL CTPIMKOMY PO3BUTKY BIOTEXHOOMYHOT MPOMMCIOBOCTI.
' BioTexHonoria gae MOXIMBICTb OAEPXYyBaTU LiHHY NPOAYKLIO, CApUKE "
PO3B’A3aHHIO €KOJIOMYHUX NPO6EM LIAXOM MNepepodbKn Cinbcbkorocnoaap-
CbKUX, MPOMMUCIIOBUX | MOOYTOBUX BiAXOMIB. ¥

csse e ceeecsse e ceeecsse e B R I I I R R R S P R R I Ik

..."’

HaBsepniTb npuknagm CUHTETUYHUX BUCOKOMOJIEKYNAPHUX PEYOBMH Ta OCHOBHI ranysi
IX 3aCTOCYBaHH4.

a SAKi HOBI TEXHOJIOTIT CTBOPIOIOTh | BUKOPUCTOBYIOTb Y XIMIYHUX [OCAIAXKEHHAX?

LLlo Bam BiZOMO MpPO AOCATHEHHS Cy4aCHMUX BITYUSHAHUX YHEHUX-XIMIKIB, TXHii BHECOK
Yy CTBOPEHHS HOBUX MaTepianis?
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CknagiTb CXemMu piBHSAHb peakuin nonimepmnaadii 3 ogepXaHHsa HaBeaeHUX B iHGOpP-
MauiliHiin goBiaui nonimepis. 3a OAHIED 3 HMX 0OYMCNITL Macy NPakTUYHO A0OYyTOro
noniMepy, SKLWO BiAHOCHWI BMXia, [opiBHIOE 92 %. Po3paxyHku npoBeaitb ang 1 T Mo-
Homepa.

POAb XIMIl' Y [0O3B S13aHHI
§38)  CLPOBMHHOI | NPOAOBOABLHOI
NOOOAEM

HoHemaBHa JII0OAMHA HE 3aMUCJIIOBAIACS HAJ TUM, II[0 IPUPOLHOI CUPOBUHY
MOJKe He BUCTAYUTH AJd il pisHOMaHiTHUX moTped. HuHi HAyKOBO-TeXHIUHMNI
IIporpec CIOHYKAE HAYKY ¥ BUPOOHUIITBO IIIYKATH HOBi JKepesia CUPOBUHU
L1 BUPOOHUIITBA PI3HOMAaHITHUX PEUOBUH i MaTepiais.

CupoBuHHOIO 0a3010 A1 HOOYBAHHS Oy . i :
= - I'Ipl/lra,u,al/lTe BIAOMI BaM pyau, 3 AKNX

HeopI‘a_Hl.‘IHI/IX peT‘IO‘BI/IH 61111:;10}0 Miporo @* AT AT, GO, T e
€ HagBHI IIPUPOJHI KOPHMCHI KOIAJIMHU, NOKaZN SIKUX BUKOPUCTOBYIOTb Y BU-
a TAaKOJK BOJIA 1 CKJIA/IOBI MOBITPA. POOGHULLTBI HEOPraHiYHMX PEHOBYH.
Maiixke mo cepeauau XX CT. CUPOBU-

HOIO IJIS OPraHiuHOro CHHTEe3y OyJIu PeUYOBUHU, BULLIEHI 3 KaM AHOBYTiJIbHOI
CMOJIY, IO YTBOPIOETHCS B PE3yJbTaTi KOKCYBaHHsS KaM’ SHOTO BYTiJLIA, Ta
CHUPOBMHA POCJMHHOTO i TBAPpWMHHOrO moxom:kKeHHs. IIpore 3 20-x pokiB mu-
HYJIOTO CTOJIITTS OOCATHEHHS Ha@TOXiMil CHIPUUMHNIN IIOCTYIIOBY 3aMiHY
KaM’ SHOBYTiJIbHOI CHPOBUHMU HA(TOBOIO. 3 METOI PO3B’A3aHHA CHUPOBUHHOI
Ipo0bJIeMH IIOUAIN BUKOPHUCTOBYBATH I PEUOBUHHU, BUALJIEHI 3 IPUPOSHOIO rasy.

CupoBUHOIO IJIs BUPOOHUIITBA OaraThOX PEYOBUH i MaTepiaiB cay:KaTh ‘
OopraHiuHi peuoBMHU, M0 BXOAATH IO CKJIALy Ha()TU, IPUPOLHOTO T'asy,
! KaM’AHOTO BYTiJJs, a TAKOK PEUOBUHU, BUMAIJNIEHI 3 HUX IIJIAXOM IIep-
5 BUHHOI TepepoOKY (HATIPUKJIAM, TPOAYKTU IPAMOI ITeperoHKY HaGTH). .

ceees,

Meman AK I[iHHY CUPOBUHY Y BEJINKNX KiJTBKOCTAX BUKOPUCTOBYIOTH JJIs
Io0yBaHHA €TUHY, METAHOJY, METAHAJII0, METAHOBOI KUCJIOTH:

—> CH=CH
CHy——— //0 y 0
> CO + H, — CH;0H — HC —> HC
NH  “OoH
CUHTE3-ras

Ko:kHa 3 pO3TIAHYTUX PEUYOBUH €
CHPOBUHOIO A/IA OACPHAHHA HOBHX HE ‘n- MepenuwwiTe cXxemMy B 30LUNT Y BUr IS4
MEHIII BasKJIUBUX p?QOBHH. Hanpuxrnang, @ Ha3B PEUYOBUH.
MeTaHaJ b PA30M 3 1HIIINMU PeYOBUHAMU
BUKOPHUCTOBYIOTh Y BUPOOHUIITBI IIIacT-
Mac, JaKiB, KJIeiB TOIIO.
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- ‘: Mpuraparite, ski pe4oBUHM JO0OY-

3 napaginié (TBepIUX HACUYEHUX BYIJIEBOJHIB) HEPOSTATYKeHOI OyI0BU
I00yBaIOTh BUIIlI CIUPTHU Ta BUII KUPHI KUCIOTH (MicTATH ToHam 10 aTomiB
Kap6ony). Tak BupinryeTbcs cupoBUHHA IIpobJieMa BUPOOHUIITBA TTIOBEPXHEBO-
aKTUBHUX PEUOBUH, CHHTETUUHUX MUMHUX 3aC00iB TOIIIO.

3 emeny CoH,y mobyBaroTh eTaHOJ], eTaHOBY KUCJIOTY, noixieruiseHn. II1o6
IO0yTH eTaHOBY KMCJIOTY, HEOOXiHO TpOBECTHM KijbKa peakiliii (cTamiii),
HAIPUKJIALI, 32 TAKOI CXEMOIO:

/° 7°
CH2=CH2_>CH3—CH2_>CH3—CH2_>CH3—C _>CH3—C
| | NH NoH
Cl OH eTaHoBa
eTeH xJyiopoeTaH eTaHonN eTaHallb KucnoTta

Bu B:ke 3HaeTe, 1110 OAHY I Ty cAMy CIIOJIYKY MOKHA 00yBaTH 3 Pi3HUX pe-
YOBUH i pisauMu cmocobamu. IIpoisrocTpyemo e Ha IPUKJIALi CHHTE3y eTaHo-
ay CoH;OH. 3a remneparypu 300 °C #ioro MoKHa CHHTEe3yBaTHU 3 €TEHY B OIHY
cTajiio, 3MiMCHUBINM PeaKI[ilo rigpaTallii 3 BUKoOpucTaHHAM opTodochaTHOI
KHMCJIOTH K KaTaJiizaTopa.

C,H, + H50 » CoH;OH.

Y mpoMmMCIOBOCTI Iei cioci®é Mae IMMpoke BuUKopucTaHHA. Omep:raHUil
eTraHoJI (fioTo Ile HA3WBAIOTH MeXHIiYHUM €TUJIOBUM CIIMPTOM) € CUPOBUHOIO
I CUHTe3y Kay4yyKiB, OapBHUKIB, JiKapchbKUX Ipemaparis Tomio. iasa me-
OIUYHUX I[ijieli 1 BUTOTOBJIEHHSA CIIMPTHUX HAIOIB eTaHOJ J00yBAlOTh CIIUPTO-
BUM OPOAIHHSAM TJIIOKO3H, OJE€P:KAaHO0l 3 BUHOTPAJHOTO COKY a00 KPOXMaJIio:

CoH 505 — PP o0, HLOH + 2C0, 1.
roKo3a eTaHon

Peak1ig BigOyBaeThbCcsa 3 BUKOPUCTAHHAM APisKIAKiB. CIUPT, JOOYTUI UM
MEeTOLO0M, Ha3UBAIOTL BUHHUM.

IITe omuu cmoci6 mpoMuCI0BOro JOOYBAHHS €TAHOJIY I'PYHTYETHCS HA BUKO-
pHCTaHHI IPUPOSHOI CUPOBUHUN — JePeBUHU, 10 Ha D0 % cKJamaeTbea 3 Iie-
saiosiosu (CgH1¢05),. Bigxonu mepeBuHU y BUTVIALL TUPCU HiAAAIOTH TigpOJIi3y
3 BUKOPHUCTAHHSIM P030aBJIeHOl cyIb(haTHOI KMCJIOTH IK KaTajaizaTopa 3a TeM-
nepatrypu 150—-170 °C:

(CeH1005), + nH0 nCGHmOﬁT.
uennosa rJiloKo3a

HgPO,, 10 MrMa, 300 °C

HpSO,, t°
e

3 ozleprKaHOI TIIIOKO3HU JOOYBAaIOTh €TaHOJ, AKUH HA3UBAIOTH 2i0POJiSHUM.

ETeH BUKOPUCTOBYIOTH AK BYTJIEBOAHEBY CUPOBUHY Y BUPOO- CH,=CH
HUIITBi CTUPEHY — MOHOMePA IIOJiCTUPEHY.

I3 ByriieBomHIB, raJIOTeHiB, TipOTeH rajJOTeHiJiB CHUHTE3y-

IOTH 0araTo PO3UMHHUKIB, iHCEKTUIINAiB H iHIITNX PeUOBUH.

IlizHOIO BYTJIEBOHEBOIO CUPOBUHOIO OPTAHiIUYHOTO CUHTERY €
eruH Co,H,.

OKUCHEHHSAM apeHiB 0OJep:KyITh MOHO-
Mep [OJd BUPOOHUIITBA BOJOKHA JaBCaHy
1 KOMIOOHEHT TePMOCTiNKUX IIJIacTMac — Te-
pedraneBy KUCJIOTY:

BalOTb 3 ETUHY, CKNaAiTb PIBHAHHS
peakuin.
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I3 xyIopomoximHUX apeHiB BUPOOIAIOTEL e()eKTUBHI repOinuam, pO3UnHHN-
KU Ta i30adAMitiHi Mmacya ayia TparchopMaTopis.

fAx 6aunmo, 3xificHIOIOUM Pi3HOMAHITHI CMHTE3U, XiMis Bimirpae Beamues-
HY POJIb ¥ PO3B’A3aHHI CUPOBUHHOI IIpobjemMu.

P PP TLowPawoW YynaMmiL

3aBgaHHsa 1. InoCcTpyiiTe HaBedeHi B naparpadi cxeMn NnepeTBOPEHb PiBHSAH-
HAMW XiMIYHMX peakLii.

3aBgaHHsa 2. Cknapitb Tabnuuto 3 iHpopmaLieo Npo: Ha3eu i GopmMynn pedo-
BUWH, SIKi € CUPOBUHOIO KOHKPETHUX BUPOOHMLITB, i HA3BM NPOAYKLT, Ky 3 HUX oaep-
 XYIOTb. :
: 3aBgaHHa 3. 3pob6iTb BUCHOBOK MPO POSb XiMil y pPO3B’A3aHHI CUPOBUHHOI :
: npoGnemu. Y Lpomy BaM A0NoMoxe cxema (man. 92). .

Kam’aHe Byrinns HadTta a3
Mepepobka TBEpAOro, Piakoro i ra3onoaidHoro nanvea

\ \

ApomMaTunyHi COiH, Etun Napaditi AnkeHu,
CMOJIYKU CUHTEe3-ra3s P OJiEHN

v v v v \

OCHOBHWMI OpraHivyHni (HadTOXIMIHYHMIA) CUHTES

vt ' ' ' v

i MUIHI MoHomepwu

Tsoraas MAP i MuitHi  CUHTETUYHE MUIIO, Po34nHHMKY, epu,
P 3acobm MacTwuia TOLLO ekcTparentyn ~ AOMOMDKHI
PEYOBUHU

v v v

7 <

BuGyxoBi pe4oBMHM 3acobu 3axucT o 2

—> BapBHIKM YX0BI g Y o 28 ¥g ¢
1 MOPOXn = pPOCNnH = T é TS =

= IS s

= 25 8F g

< 9 5

CxemMa BMKOPUCTaHHS BYr1€BOAHEBOI CUPOBUHU AJ151 CUHTE3Y OPraHiuHnNX
Cnosiyk 1 Mmatepianis

3BUYAHO, POBIVISHYTHUMH IIPUKJAAaMU He OOMEeKYEThCA aCOPTUMEHT
MPOAYKIIii, 1110 BUPOOJISIETHCA 3 BYTJIEBOAHEBOI cupoBuHu. HuHi Bin Hamxiuye
IeKiJbKa MiJIbHOHIB CIIOJYK.

POJIb XIMII ¥ PO3B’A3AHHI ITPOJIOBOJILYOI ITPOBJEMM. IIpo-
IoBOJIbYA TIpobJieMa € TJI00aJIbHOI0 IIPOOJIeMOI0 JIIOICTBA. SMEHIIIeHHS ITOCiB-
HUX ILJIOII i 30i/IbIIIeHHA HaceJleHHs Ha ILJIaHeTi po0JATh il akTyaJbHOIO IJId
BChOTO cBiTy. OuH i3 crtoco6iB BUpillIeHHS i€l TpobaeMu — 30iIbIIIeHHSI BU-
pobHUITBA pocanHHOI i TBapmHHOI 12ki. Takoik y JabopaTopiax pisHUX Kpaid
IOCJiXKYIOTh CIIocO0OM OTPMMAaHHSA i2Ki 3 Pi3HOI CUPOBUHU, PO3POOJIAIOTHCS
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TEeXHOJIOTiI BUDOOHUIITBA CUHTETUUYHNX XapUOBUX MPOAYKTiB. Posb ximii y Bu-

pirieHHi IPo0BOILUOI IPOOIEeMH iToCcTPye cxema (maut. 93).

POJ1b XIMIT Y PO3B’A3AHHI NPOA0BOJ1bYOI MPOBJIEMU
/ \/ /

3acobu 3ax1cTy pociuvH

. . . . CuHTEeTUYHA iXa
i TBAPUH Bif, XBOPOO, LLKIOHWNKIB

Lobpuea

CTuMynaTopu pOCTYy POCANH i TBAPUH Kopmu, kopmoBi mo6aBku, BiTaMiHW

Ponb ximii y po3B’a3aHHi NpoaoBObYOI Npobiiemu

Ximie — ue rcumma: amopiea WPUPOQROQOCAQHUKA

<ELLELEER Y 3anponoHyiite akomora 6inblie cnocobis Ao6yBaHHS i3 rentaHy
CnonyK iHWKx knacis. CknaaiTe cxeMu BiNOBIAHUX peakLjiii.

<ELLELLUIPA [MepesipTe HagBHICTb MapKyBaHHS AOCTYMHMX BaM BMPOOGIB i3
niaacTMac, iHWNX CUHTETUYHUX MaTepianie. 3’acynTe, 9KUii TMN CUHTETUYHOIO MaTe-

piany BAKOPMCTAHO A5 iXHbOro BUPOOHMLTBA.
3po06iTb Ana cebe BUCHOBOK, KM 3 HUX BapTO HaJaBaTu nepesary B KOHKPET-
HUX BUNagKax.

<ELLELLUIE 3 pigHux iHpopMaLiiHixX axepen aisHaiiTeck, aki nignpueMcTtsa
OpPraHiyHOro CMHTE3Y NMPaLo0Th Y BALLOMY PEriOHi, | 3’'aCyinTe aCOPTUMEHT IX MPOoayK-
uii. MpeseHTynTe pe3ynbTaTy CBOro AOCIAKEHHS.

CxapakTepusyinTe posib XiMii y pO3B’A3aHHi: a) CUPOBMHHOI Npobnemu; 6) NPOAOBOJIb-
yoi npobnemu.

a Ha3sBiTb Bigomi Bam cnocobu noOyBaHHSA OpraHiyHMX PeYOBUH.

BucnoBTe CyOXEHHsi MPO 3HAYEHHS CUHTETUYHUX MEeToAiB A00YyBaHHS OpraHiyHuX
PEYOBUH.

N 3HAYEHHS XIMIl Y O3B S13aHHI
8390 eHEepPreTUHOI 11 EKOAOTIYHOI
MNOOOAEM. «3E€AEHa» XIMid

3HAUHY KiJbKiCTh eJIeKTPHUUYHOI eHepril BHUPOOJAIOTH TEILJIOBi eleKTpo-
CTaHIIil, IO IPAIIOIOTh HA HEBiJHOBHUX NPUPOJAHUX Pecypcax — BYTiJLI,
HadTi, npuposHOMY rasi, Topdi, craHiax. 3 pOKaMu II0TPedH B eJIeKTPOeHep-
rii 3pocTamTh, BOJHOUAC 3allacy 3a3HAUEHWX HEBiIJHOBHUX MKepeJl eHepril
0e3IMOBOPOTHO 3MEHINYIOThCSI. ToMy HAayKOBIL I KOHCTPYKTOPH IIPAIIOIOTH
HaJ PO3BUTKOM 8iMmpoeHepzemukKu, zejioeHepzemuKu, 6ioeHepzemuku, 800He-
601 eHepzemuKU, JOCHIIIKYIOTh iHIITI BUAY BiTHOBHOI eHeprii.
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3HAYEHHSA XIMII ¥ PO3POBJIEHHI BIJHOBHUX JI:KEPEJ
EJIEKTPOEHEPTIII. XimMiku; # TeXHOJIOTH po3pobIIsaioTs HeobXifHi MaTepia-
JIVL IJIs1 BUTOTOBJIEHHSA BiTPAKIB i cOHAUYHMX OaTapeill, BUBUAIOTh TeXHOJJOTiUHiL
IIPOIlecH oflepP:KaHHA 6iorasy i BOJHIO B €HEePreTUYHUX ITiJIAX.

ITigHicTL BOAHEBOI eHePreTUKH ITOJIATAE B TOMY, II10 ITPY CITAJTI0BAHHI BOJHIO
He BUILIAIOTHCS MIKiIJINBI peYoBUHU, a JOOYBAIOTh HOT0 3 AEIIeBOl CHUPOBUHU
— Boau. ConsauHi GaTapei BiKe JaBHO 3aCTOCOBYIOTh Y Ha-
BiramiiHmx cmopyzax i Ha KocMiuHUX Kopabaax. Huwi ix
MOJKHa 0auyNTU HaBiTh HA IPUBATHUX JKUTJIOBUX Oy IMHKAX,
BYJIMUHUX €JeKTPUYHUX CTOBIaX (Maj. 94).

TenioenepreTnka — Tak HaA3WBAIOTh OIEpPIKaHHS

eJIeKTPUUHOI abo TeIJI0BOi eHeprii 3a paxXyHOK COHSAYHOI.
XiMiK1 BCTAHOBUJIM, IO IJIS BUTOTOBJEHHSA (DOTOrajabBa-
HIiYHKUX eJIeMeHTiB COHAYHUX OaTapeil, AKi mepeTBOPIIOThH
COHSYHY EHEepTil0 B eJeKTPUUYHY, T'OJOBHUM HAIIiBIPO-
BIZTHMKOBUM MaTepiajoM € cuiiniii Ta cmoayku Cuiiiizo.
TexHO0JIOTis IX BUTOTOBJIEHHS 6a3yETHCS Ha BUKOPUCTAHHI
B AKOCTi CUPOBUHU IOIINUPEHOTO y IPUPOALI KBaPILOBOTO
micky SiO,.

Y HOBOMY THCAYOJITTI mTpupicT BI/Ip06HI/II_ITBa.
eJeKTpoeHepril Oyme BimOyBaTHCs 3a PaxXyHOK
PO3BUTKY COHAYHOI €HEPreTHUKW, a TaKOXK MeTa-
HOBOTO OpomiHHA mOoOYyTOBUX BiAXOMiB Ta iHIIHX
HeTPaIUuIiNHUX I:Kepes fo0yBaHHS eHeprii.
cToBnax
IIPUKJIAIHN PO3B’A3AHHA EHEPTETHYHOI ITPOBJIEMHU B YKPA-
IHI. YkpainceKa BiTpoeHepreTuka 6epe IOYaTOK 3i cTBOpeHHA y JloHembKiil
obsacti HopoasoBchbkoi BEC, TypOimy mis sKOI BUTOTOBJIEHO Ha 3aBOIi
«IliBpeamarni» y m. uinpo. ¥ m. Tokmak 3amopisbkoi o0sacTi BBemeHO B
eKCILTyaTallilo IIePIry Yepry Haioigbinol B YKpaiHi COHIYHOI eJIeKTPOCTaHIIil
Tokmak Solar Energy. 3aBgsaxu il po00oTi BUKHIIB BYIJIEKHCJIOrO rasy B aT-
Mocepy cTajao MeHIITe Maii:ke Ha 24 ThC. TOHH Ha PiK, IIT0 JOPiBHIOE KiJIbKOCTL
BUKHUIIB B armMocdepy 0ams3bKo 15 Tic. aBTOMO-
0isiB 3a meit camuii uac. ¥ M. Bosapka KuiBcbkoi
00J1aCTi 3aIIyIIIEeHO B eKCILIyaTallilo COHAUHY eJIeK-
TPOCTAHIIil0, IO cKJIamaeThbesad 3 1140 comaunmx
maHeJsell 3araIbHOIO mIoeo 1850 M2,
Boriescbrka BEC, 1o mo6iusy cena IIpumop-
cekuii ITocan ITpuasoBchbKOro pariony 3aiopisb-
Koi o0stacTi — HAalibijbIila BiTpoBa €JIeKTPOCTaH-
mig Yrpaiunu (maja. 95).
Ha momeHT BBemeHHA B eKcmuryarariro BoTi-
escbka BEC Bxommia mo m’ATipKM HaROLILIIMX

Mas. 94

ess s s s s s s,

cesecs s

BiTpoesexkTpocTanmii Ilenrpanbroi Ta CxigHol
€Bporu. Botiescbka BEC

CoHsa4yHa baTapes
Ha NpuBaTHOMY OyAMHKY
i BYIMYHUX eNEeKTPUYHUX
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JoBxnHa HalnbinbLLIOro KOMIMOHEHTA BiTpoarperaty — oro nonati — MoXxe cTa-
HoBUTK 55 M, a Bara — 12 T, BUcoTa Bexi — 94 M, a 3arasibHa BUCOTA KOHCTPYKLT —
149 m. Mnowa NoBepxHi, 9Ky ONMCYOTb JlonaTi Takoi Typ6iHW, CTaHOBUTL Maiixe 1 ra.
CymapHa Bara arperaty 6e3 doyHaameHTy ctaHoBUTb 400 T, Bara HanBaX4oi 4aCTUHU
— HWXHbOI cekuii 6awTy — 78 T. Jlonatb 3aiicHioe a0 13 06/xB.

Bio TEC (6ioTennoenekTpocTaHLii) NpaLoTb Ha BiAxo4ax CiibCbkOro Ta 1icoBOro
rocrnopapcTea (conoma, Kykypyasa, AepeBHa TMpca Towwo). Lli komnakTHi cTaHuii 6yay-
I0Tb Y Pi3HUX KyTOYKax YKpaiHu nnLLe 3a OOHIET YMOBM — HasiBHOCTI AOCTATHBOI KiflbKOC-
Ti CMPOBUHK, TOGTO Biomacu.

P

r
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.

2" Y renio-, BiTpo-, 6ioeHepreTkn BiACYTHS NanvBHa CKIa[0Ba, a 3HAYNTL | TOK- ';
CWYHI BUKUAM Ta 3010LW1aK0BI BiAXoan, Wo pobutb BUPOOHULTBO eHeprii eko-
noriyHo 6e3neyHumM. Lli Buan eHeprii cnpusitoTb CTanioMy pO3BUTKY CyCMiNibCTBA.

POJIb XIMII ¥ PO3B’A3AHHI EKOJIOTTYHUX ITPOBJIEM. Ileit Bug
mpo0JieM 3HAYHOIO MipOI0 3yMOBJIEHUH AifAJIbHICTIO JIOfeli, AKi, n6ajuu mpo
CBiif KOM(OPT i BUrOAy, He IeperiMalThCAd HeraTUBHUMU HaCJIigKaMu IXHbOI1
ITiAJIBHOCTI AJIA JOBKiJIJIS.

i Exonoziuni npo6remu — HeraTHBHI 3MiHU, IO HACTAIOTH y NMPUPOAIL -

i BIUIMBOM 3a0pyAHEHHSA BOAM, IMOBIiTPA, I'PYHTY, 3MEHIIIeHHA 0iopis- :

HOMAHITTS TOIIIO. :

Exosoriumi mpobieMy MOMKYTh BUHMKATH SK Ha eTalli BUPOOHUIITBA,
TaK i Ha eTami BUKOPUCTAHHA XiMiuHOol mpoaykirii. 3 MeTor0 iX 3amobiraHHs,
3BEeJIEHHIO 10 MiHiMyMy HeraTHBHOTO BILJIMBY Ha MOBKiJJISA, Ha 3aBOmax Ximi-
KHM-TE€XHOJIOTH OMNiKYIOThCS TOUHICTIO mepebiry xiMiko-TexXHOJOTiuHOro mpo-
1mecy, CTeXaTh, a0 He Big0OyBaBCs BUTiK PeareHTiB UM BiAX04iB y HABKOJIUIIIHE
cepenoBuIlie. XiMiKH-TOCTIIHUKY BeCh Yac MPAI00Th Hal YIOCKOHAJIEHHIM
icHyHUNX, a TAKOMK HaJl CHHTE30M HOBUX 0€3IIEeUHUX B €KOJIOTIUHOMY CeHCi
cuHTeTHUYHNX MaTepianiB. Ha dikBigaiiro ekosoriuaux mpob6Jiem, IoB’ I3aHUX
3 BUPDOOHUIITBOM i BUKOPUCTAHHSIM PEUYOBUH i MaTepialiB, cCipAMOBaHi 3ax0oqu
MiKHApPOAHOI CIiJILHOTH Ta KOMKHOI JepKaBUu OKPeMo.

ITorimepu cTBOpPIOIOTE KOMGMOPT i BogHOUAC € 3abpyaHIOBaYamMu. 3 iH(dOP-
MaIliiiHuX AKepeJ Bimomo, 1o y 2016 p. yxpainii BigmpaBuau Ha cMiTTEBL
mojiroau 0am3bKo 11 MJaH TOHH moOyTOoBHMX Bimxoxis. IIpubamsHO ABaIIlA-
Ta YacTHHA Bif ycix BigxoxiB — miacTuk Ta iHNIi nmoaimepu. IIlopoKy y cBi-
Ti BUpo0asaeThesa 01u3bKk0 400 MJIH TOHH mIacTMac, i mpubausuo 80 % 3 Hux
B KiHIIi eKcILTyaTallili moTpanjagaioTh B JIicH, TapKU, BOJOUMU AK CMIiTTS.

TepMmiH poskJIagaHHA IJacTMac BeJIWUYe3HUU. Byab-AKMWI IIJIacTMAacOBUI
BUPiO, AK-OT IMaKeT, IJIANIKA YU IPOAYKTOBUM KOHTeiHeD, 3aJIUIIA0ThCA 0e3
3miH aK minimym 180 poxis.

Tomy mepen xiMiuHOIO HAYKOIO i XiMiUHOI0 TEeXHOJIOTiIO IIOCTAJIN HEBim-
KJaJHi 3aBAaHHS 3 PO3POOJIEeHHS TeXHOJIOTi# TOBTOPHOI mepepodKM BiaxomiB.
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; Bupimrysatu exosioriuni npo6isiemMu, MOB’si3aHi 3 IMJIACTMACOBUMHU BifXo- '
ImaMu, Oif CUJIy KOXKHOMY. BapTo juiile OyTu eleMeHTapHO 00isHAHUMU iy -

3 MapKyBaHHAM Ta CIIOCO0aMM yTHJIi3aIlil i B3ATHU 3a IIPABUJIO 34aBaTH BiJ-

IpaIboBaHi IJIacTMacH, Imalrip, MeTajaeBi BUpoOU Ha IIOBTOPHY IIePEePoOKY. :

R I I T I I T T R I R R R R R R R I I S I R A A AP
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Ximiet — ue acwmma: CMOPIHKA WPUPOGOGOCAQHUKA

<ELLELLUE B Vinanite nepesniku BMPOBIB i3 CUHTETUYHMX MaTepianis, SKUMM
BM KOPUCTY€ETECH Y NOOYTI (MOoByTOBA XiMisl, NakyBasibHi MaTtepianu, BUPOOU 3 TKaHMH
i nhacTtMmac ToLo).

<E11ELLLIPA Mo niniTbCs 3 OAHOKIACHUKAMM 1 OQHOKIACHULISIMU, SIKUM YUHOM BYM-
HSIETE 3 BUpPOOaMM i3 CMHTETUYHUX MaTtepianis, nanepy, ckia, TKaHWH TOLLO MiCns Toro,

FK BOH/ CTAlOTb HeI'IOTpi6HVIMI/I Y HenpugaTHMMn OJid nogasibLoro BUKOPUCTaHHA.

<ELLELLUIRE 3'qoyiiTe, 00 SKMX 3ax04iB BOAIOTHCS Yy HANBAMXKYOMY BaLLOMY
OTOYEHHI (CiM’a, BYANHOK, HAaceneHuin NyHKT), Wwob no3byTnca nobyToBUX BiAXOAIB,
He JonyckaTy eKOJIoriYHO LKiAJMBOro BMMBY NOOYTOBMX BiAXOAiB HA OOBKIIS.

APYTE JKUTTA CMITTA B €C, ABO K PO3B’A3AHHA EKOJIOTTY-
HOI ITPOBJIEMH CTA€ IPUBYTKOBHUM BISHECOM. V 6arathox KpaiHax
mepepodKy cMiTTs 3pobman mpuOYTKOBOIO CIIPaBoio. ICHYIOTH pisHi cmocobu
mepepoOKH 1 yTuIizalii BUKOPUCTAHOI MPOAYKITil XiMiYHUX BUPOOHUIITB, II10-
HaWIepIre, miracTMacoBoi Tapu. [leski 3 HUX He JIUINIE HOIIOMAraTh Y BUPi-
IIeHHi IpobJeM JOBKiJis, a i 3faTHI IPUHOCUTU IIPUOYTOK.

CBiTOBOIO TEHEHITIEI0 CTAJI0 BUTOTOBJIEHHA IMaKyBaJbHUX MaTepiasiB i3
rnanepy, TKAHWHY i cKJia (IX MOYKHa BUKOPHCTOBYBATHU IIOBTOPHO), & TAKOXK BU-
pobHHUITBO GiomaacTukis (Ma. 96).

EkonoriyHo 6e3neyHi BUpo6GU y>KUTKOBOIO NMPU3HA4YeHHS

P R R R I T T R I I R I I I I R P I S
.

Bionaacmuku — 1ie moJiMepu, BUTOTOBJIEHI HA OCHOBi BiITHOBJIIOBAHUX '
pecypciB (KpoxXMaJjio, POCIAUHHUX OJil, I1eJTI0JI031) ab0 IMOBTOPHOI Iie-
pepo0Ku MaTepiajiiB 3 BUKOPUCTAHHAM MiKpPOOPTaHi3MiB (3 I[UM BUIOM
. nepepoOKU OB’ A3aHi 6ioTexHOJIOTIT).
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BionnmacTuku HemoBroBiuHi, a iX pos3-
KJIaflaHHa Oe3levHe.

V¥ Gararrox KpaiHax €Bpomu 3BUUYHUM
CTaJI0 COPTYBAaHHSA CMiTTSA CAMUMY MEIITKAaH-
maMu. 3asBuU4Yail, PO3MOMIIAIOTH Biaxomu
Ha KiJIbKa OCHOBHUX KAaTeropiii: mJIacTHK,
mamip, CKJIO, OpraHiuHi Bigxomu, mertal,

Mau. 97 i po3CTaBJAIOTH CIeIliaabHI KOHTeiHepu
KoHTeWHepn onsg copTyBaHHS CMITTS JIJISI TAKOT'O COPTYBaHHA cMiTTsA (Mas. 97).

OxuuM i3 adigepis mepepobku cmirta € IIBerisa. Tyt nepepobiasaoTs 99 %
ycix BigxomiB KpaiHu i HaBiTH iIMIIOPTYIOTH CMITTA 3 iHMIMX KpaiH. 3a moIo-
MOT'0}0 BTOPMHHOI CUPOBUHY OIIAJTIOIOTH OYANHKY, 3a0e3I1eUy0Th IX eJIeKTPO-
eHeprie. SHUKJU MoJironu 3i cmirram y Himeuunsi, IlIBefintapii Ta ABcTpii,
amxe 97 % BiZXOAiB TYT TAKOMK IIEPEPOOIAIOTLECI. Y CA [eMeHTHA IPOMUCJIIO-
BiCTB IIUX ePsKaB IIPAaIlO€ Ha CIAJI0OBAHHI CMiTTs I aBTOIIOKPHUIIIOK. 3aBAAKH
cIeniaJbHill 00po0IIi BiAmpanboBaHUX IINH, OfePKaHi MaTepiaan BUKOPIC-
TOBYIOThH I BUTOTOBJIEHHS KUJIUMKIB, IIiJOIIIOB A0 B3YTTSA, HOKPUTTS TeHic-
HUX KOPTiB, y OYAiBHUIITBi ZOPIr TOIIIO.

B Vkpaini curyartiia 3 mepepoOKoO0 CMiTTA He TaKka yCIillTHA, SK Y 3a3Haue-
HUX KpaiHax, ajie Ha BYJHUIISIX i B CIIeIiaJIbHO BigBeIeHUX MiCIsIX Bce OijbIire
3’ ABJIAETHCA KOHTENHEePiB IJIsd MJIaCTMaCOBUX i ITAllePOBUX BiAXOmiB.

IMOHATTSHA «3EJIEHA» XIMIS. «3enena» ximis (Green Chemistry) —
HOBUI HayKOBUU HAIPSIMOK, 1110 BUHUK ¥ 90-1 poku XX ct. Tepmin o3umauae,
HI0HAaMImepIe, CBOro poay (gisocodiro XxiMmivuHMX DOCTiMKEeHDb Ta iHXKeHepil, 1110
3aKJINKAa€E A0 CTBOPEHHS IMMPOAYKTIB i IIpoIieciB, AKi 1ar0Th 3MOTy MiHiMisyBa-
TH BUKOPUCTAHHSA Ta BUPOOHUIITBO IITKiJIMBUX PEUOBHUH. 3a Iieio (pisocodiero
HOBi cxeMu XiMiuHMX peakKI[iii i mporieciB, AKi po3pobJsa0ThCA B 6araTbox
JabopaTopiax CcBiTY, MOKJIMKAHI KapIUHAJILHO CKOPOTUTHU MIKiAJINBUI BILINB
BEeJINKOTOHHAKHUX XiMiUYHUX BUPOOHUIITB HA JOBKiJIJIA.

Meroio «3ejeHoi» ximii € 3MeHINIEHHs Ta 3amobiraHHsa 3a0pPyIHEHHIO
IOBKIiJIIA B)Ke Ha IIOUYATKYy pO3POOJeHHsA XiMiuHMX TexXHOJIOri#, ToO0TO,
YHEMOKJINBJICHHS OB HETaTUBHUX €KOJOTIUHNX HACTIAKIB ITicsa i1 3amyc-
Ky V BUPOOHHUIITBO. 3 OTJIALY Ha Ile, «3ejleHa» XiMia ak ximiuna (imocodis,

~ " «Benena» ximis (exoJioriuna ximisz) — imocodpia ximiunmx moci-
3 IKeHb Ta iHXKeHepii, 110 3aliMaeThCsa CTBOPEHHAM OIPOAYKTIiB i Iporecis, -
K AKi [agyTh 3MOTY MiHiMi3yBaTu BUKOPUCTAHHSA Ta BUPOOHUIITBO IITKif- :
s JIUBUX PEYOBUH.

csse e ceeecssec s ceeecsse e DI I R I R R R I I I I I T I AP A AP PP

Ho 3aBmraHb «3ejeHOI» Ximii HaJeKaTh He JIUIIEe 3MEHIIIeHHS IITKiIJINBOTO
BILIMBY XiMiuHUX BUPOOHUIITB Ha IPUPOAY, 4 ¥ IMOMIYK ILJIAXiB 301bIITeHHA
e(PpeKTUBHOCTI KOKHOIO 3 XiMiKO-TeXHOJIOTIUHIX IPOIIeCciB.

Sk mpukIan; «3eJeHOI» XiMii MOKHa HaBeCTU BOJTHEBY €HEPIreTUKY.

«3eeHa» XiMifAg CTOCYETHCS BCHOTO JKUTTEBOTO ITUKJIY XiMiuHOI MPOAYK-
I[ii: TPOeKTyBaHHSA, BUPOOHUIITBA, BUKOPUCTAHHSA Ta KiHIeBOi yTuiisarrii.
3a «3eJeHO» XiMiero MalOyTHi 0OPOOYT HAIIIOI IJIaHEeTH.
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VYecio mupotry Ta (isocoChbKy KOHIENTYaJbHICTh «3eJIeHOi» Ximil ijro-
CTPYIOTH 11 IPUHITUIIN:

1. Samobiranusa yTBOPEHHIO BiAX0iB.

2. MakcuMa bHUHM TPAKTUYHUN BUXiJ TPOAYKILil 8 MiHiMaIbHOIO KiJMbKic-
TIO BigxoxiB abo 0e3 HUX.

3. Po3pobOka MeHII HeOe3IMeUYHNX XiMiUHIX CHUHTE3iB.

4. CrBopeHHsA 0e3NMevYHNX XiMiYHUX PEUOBUH i IPOAYKTiB.

5. Bukopucranusa 6€3MeUHNX POSUNHHUKIB Ta YMOB peaKIrii.

6. IligBurienua eneproeeKTUBHOCTI.

7. BukopucrauHsa BiIHOBJIIOBAHOI CHUPOBUHMU.

8. YHUKHeHHSs YTBOPEHHSA MOOIYHNX IIPOAYKTiB.

9. BukopucraHHA KaTaIisaTopis.

10. CrBopeHHs MaTepiaiiB, IO IIiCJd BUKOPUCTAHHSA PO3KJIALAIOTHCS IO
HEITKiIJINBUX OJIS TOBKiJIJIA PEUOBUH.

11. MoHiTOPUHT i KOHTPOJb CUHTE3Y XiMiUHOI IPOAYKILil 3 METOI0 MiHiMi-
3yBaTu ab0 YCYHYTH YTBOPEHHSA MOOIUYHUX TPOAYKTiB.

12. 3BemeHHA 10 MiHIMyMYy MOJKJIMBOCTI HEII[aCHIUX BUMAIKiB.

Sk Gauure, «3ejeHa» Ximisa — Ie BiAKpPUTTA, po3poOKa i 3acTocyBaHHSA
XiMiUYHEX IPOAYKTIB i mpoIiecis, 10 3MEHIITYIOTh a00 BUKJIIOUAIOTh BUKOPUC-
TaHHA 1 yTBOPEHHS MIKIIJIMBUX PEYOBUH.

«3eseHy» XiMilo XapaKTepH3yIOTh XiMiuHi mpoliecu, sSKi 3HifiCHIOIOTHCS
Y CHOPUATJIUBUX [AJA HABKOJUIIHBOTO CEPENOBUINA YMOBaX, BIYMJIUBUN
BizOip peareHTiB i cxeM IIPOIlECiB, AKi BUKJIOUAIOTL BUKOPUCTAHHS IITKimIJIN-
BUX PEUOBUH i 3a6€3MeUyI0Th OTPUMAaHHA HEIIKiAJNBOI HABKOJIUIITHEOMY Ce-
PemoBUINY NPOAYKILii. ¥ HAIl Yac OCHOBHUMMU TE€XHOJOTIAMU «3eJIeHO1» Ximii
CTaOTh 0i0TeXHOJIOTiA Ta OioiHyKeHepid, IKi BUBUAIOTH i peaIidyioTh CUHTE3 3
BHUCOKHM BiZICOTKOM IIPAKTHUUYHOTO BUXOAY PEUYOBUH 3a JOIOMOI0I0 OioJsoriu-
HUX areHTiB (MiKpoopraHismiB, BipyciB, TPaHCTeHHUX POCJINH i TBAPUH).

T[Pau,hoew 3 M@%UXHW GICLPLAAMIA t@
MpoBeaiTb NowykoBy pobOTY i 3’ACcyinTe, ka 3aKkoHoaaB4a 6as3a aepXXaBHOro i CBi-
TOBOIO PiBHS peErnamMeHTye ekosloriyHy 6e3nexky ntoaen i 4OBKiNNg, sKi BiTHN3HSHI ycTa-
HOBW (OpraHisaLii) onikytoTbCs PO3B’A3aHHAM €KOJIOriYHKX Npobnem B YkpaiHi. MNoui-
KaBTecb NpodeciaMmmn NpaLiBHUKIB LIMX YCTAHOB i 3aknagamMum, ae ix MoxHa HabyTu.

i B/CnoBTe CyoKEHHS LLOA0 3HAYEHHS XiMIYHMX 3HAHb K CKaHMKa 3arasibHol KysbTy-

pY NIOAVHN.
B OUiHITb 3HaYeHHs XiMii y pO3B’i3aHHI EHEPreTMYHOI Ta EKONIOTiYHOT NPo6IeM.

Ll BuikoHaliTe oamH i3 HaBYaslbHUX MPOEKTIB, LLLO CTOCYETHCH PO3B’A3aHHS €KONOTri4YHUX
npo6aem 3a y4yacTio XiMii 1 BignoBigae BaLlii rpoMaasHCbKil Mo3uLil oo 36epexeH-
HA OOBKINS.
MigroTyiTe po3noBiapb NPo PoJib XiMil'y po3B’A3aHHI BaXIMBUX NpPobiemM noacTea ans
nonynapu3aau,ii 3000yTKiB L€ HayKn cepes MOJIoALWNX LLUKONSPIB.
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v/ Y CTBOpEHHi HOBUX MaTepiasniB, PO3BUTKY HOBMX HaMpsSMKIB TEXHOJIOrIN,

PO3B’A3aHHI MPOAOBOJILYOI, CUPOBMHHOI, EHEPreTUYHOI, EKOJIOriYHOT NPo0-
JNieM XiMil HaneXxXumTb NPOoBigHa POoJsib. HaykoBi NOLLYKM BYEHUX CNPSIMOBaHi Ha
PO3B’A3aHHS 3a3HA4YeHuX NPobaeM, a TakoX Ha CTBOPEHHHA HOBUX PEYOBUH
| TEXHOJIOTi IX BUPOOHMLITBA, 6e3MNeYHX N9 OOBKIS | BX/IMBUX 19 CTano-
ro PO3BUTKY CYCMifIbCTBA.

CTBOpPEHHS HOBUX PEYOBUH i PO3P0OIEHHA HOBUX TEXHOJOTi 0JHAKOBOIO Mi-
poto HeobXiaHe aK Ana 6araToTOHHAXHOro XiMiHHOrO BUPOOHMLTBA, Tak i Ang
HaHOTEXHOJOMYHMX MPOLECIB.

FonoBHe 3aBAaHHSA XiMiKiB CbOrogHi Monsirae y CTBOPEHHI BUPOOHULTB,
[e BiOXoau BUKOPUCTOBYIOTLCS OJ19 BUFOTOBAIEHHS HEOOXiOHMX MPOAYKTIB,
NPUOATHUX 00 BUKOPUCTAHHS.

B YkpaiHi Bce Binblue yBarv npuaingtoTb eKOMOriYHO HeLWKignB1UM anbTep-
HaTUBHUM mkepenam eHeprii (eHepris CoHus i BiTpy, BOAEHb, 6ioras), BUKO-
PUCTaHHS SKMX He NOTpebye Nanmea, i BOHW He MPOAYKYIOTb LKiOANBUX ONS
[OBKiNIg BiaxomdiB.

HeBunyepnHum axxepenom CUPOBUHN AN XiMiYHUX BUPOOHULTB € MPOMMUCIIOBI
M Nno6yToBi Bigxoau. [LocBig, [OBOOUTD, LLLO BOHU MOXYTb OYTY HE NuLle npu-
YMHOI eKoJorivyHKX Bifg, a 1 CUPOBMHOIO A1 OAEPXAHHS LLIHHUX MaTepianis.
Y 6aratbox kpaiHax CBiTy nepepobka BiaxoaiB ctana NnpnbyTKOBOKO CMPaBoIo.

3-nomix 6aratbox Npobaem NOACTBA B YCbOMY CBITi yBary npuBepTae eko-
JloriyHa npobnema, a came Ti 3MiHK NPUPOJHOro cepenoBmLLa, Lo BiadyBa-
IOTbCS Nif, BMJIMBOM aHTPOMOreHHUX Aii i BeAyTb A0 NOPYLUEHHS CTPYKTYpKU
i DYHKLiIOHYBAHHSY €KOCUCTEM, MaloTb HEraTuBHI couiaibHi, €KOHOMIYHi
M iHLWWI HacnigKn.

«3eneHa» ximia (ekonoriyHa ximis) — HayKoBUI HanNpsiMm, Lo BUHKK Yy 90-x pp.
MWHYJIOrO CTOMITTS i LWBMAKO 3000yBaE NPUXUIbHUKIB B YCbOMY CBITi 3aBASKN
CBOIM MPOrpecuBHUM npuHUunam. BoHa CTOCYETbCA CTBOPEHHSA MPOAYKTIB
i NpoLeciB, gKi JaloTb 3MOry MiHIMI3yBaTl BUKOPUCTAHHS Ta BUPOOHMLITBO
LIKIAIMBUX PEYOBUH. «3eneHa» XiMisa Hanbinblle KOHLEHTPYETLCS Ha BUPI-
LLIEHHI MPOMMCOBUX 3a4a4, @ TOMY CTOCYETbCS BUOOPY XiMiYHMX NPOLIECIB,
LLLO BUKOPUCTOBYIOTLCH B XiMiYHi TEXHONOTI.

«3eneHa» xiMia € Ginocodieto XiMivHMX JOCNIOKEHb Ta iHXEHEPIl, B OCHOBY
KOl 3aKnageHa ioeqa: He AonyckaTy CTBOPEHHS LWKIAIMBUX PEYOBUH | MaTepi-
anis, WoO06 He Byno NOTpPebu 3HULLYBATK, YTUAI3yBaTU iX Ta HACIOKN IXHBOIO
BUKOPWUCTAHHS.

OpfHielo 3 BXKIMBUX PUC TPOMaOSHCLKOI NO3ULLiT KOXXHOMO CBIZOMOro rpoma-
OSHMHA € NOro BiANOBIAaNbHICTb 32 HEAOMNYLLLEHHS 3aroCTPEHHS EKOOTIYHUX
npoo6aem 3 Moro BUHW.
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