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AK KOPHCTYBATHCA NMIAPYYHHUKOM

Fwii dpysi!

Bu zapepunum BuBueHHs ximMii vy 8 knaci i TMM camum
MITOTYBANMCA 10 CHpPHItHATTS LeHTPAILHOTO IHTAHHA KYpCy
XiMil — MEPIOTHYHOTO 3AKOHY i TMepiogMuHol CHCTEMM XiMiu-
Hix enemeHTiB [I. 1. Menneneepa, a Takox iHIIMX TeopeTHy-
HHX TIHMTaHb, 1[0 CTAHOBIATE (QYHIAMEHT I8 TOTANEIIOTC
3ACBOEHHA XiMil eNeMEHTIB, HCOPraHIMHMX TAa OpPraHIYHHX
cromyk. OmHak, 3siaiiio, 3a Nepiof JITHIX KaHIKY Moo
nemo # 3abytuea. Tomy kype 9 Knacy NMovMHAETECA 3 MOBTO-
PEHHA OCHOBHMX NMWTaHb 3 Kypcey XiMili 8 wxnacy. Cepiiosno
TIOCTAETECA [0 YPOKIB MOBTOpeHHA —i BM ofoB’A3koBo NMpura-
JaETe OCHOBHI BiToMocTi. A IoJIOBHe — VBaXHO MNpalnoiite 3
TAPYIHHAKOM.

Beaxaio 3a morpibHe matv BaM desxi mopamM mono poforu
3 IMIPYYHHKOM.

. Texer naparpadis wwTaiite BIyMmDMBO, Ge3 3aiiBoro
mocrixy, # obop’sakoBo 3ammcyitte dopMymoBaHHA, XiMidHi
dropMymH, pIEHAHHA peakiiiif, MATEMATHYHI poO3paXyHKW, a N4
UBOr0 3aBeniTh cobi oxpemuil 3omrMT.

2. He noumHaliTe BMBYEHHS HACTYIHOrO MaTepiany, He
3PO3YMIBIIM i He 3aCBOIBIIM IIOMNEPeIHBOrD,

3. OGop’askopo namaiire BiAMoRini Ha Bei «Yomy?s, mio
TPAIUIAKTECA B TeKCTi, | BHMKOHVITe 3aBIAHHA, MO3IHAYEHI
3HaKoMm @,

4. He aapwaiiTe HapyanbHMit MaTepian Mexamiumo. Bami
IHaHHA MaloTe Oyt ceimomondu. TMam'ataitre, mo Habyw
JHAHHA TOTPIDHI BAM He TIMBKM M9 oWiHKM 3 Ximii. Boum
3HANOGNATBCA BaM y TOBCAKICHHOMY XMTTI i MaitGyrHii
TPYIOBIH [MANBHOCTI, A4 TAKOX 114 TNPONOBKEHHA XiMiuMHOI
OCBITH.



5. Hxmo min yac poboTH 3 MAPYYHMKOM BMHHKAKTL TPVI-
HOLLL, 3BepTaiiTecd 33 KOHCYIBTALLEW N0 BydTend afo ToBapH-
LA 10 HABYAHHIO.

6. lllo6 nomomortv BaM vy pobori 3 MAPYYHHKOM, Haii-
BAKTHBILIHA MaTepian, Ha AKMI BM MAETe 3BEPHYTH ocobmmBy
veary, aBo Toil, wo norpelve 3amam’ATOBYBAHHA, BMILNCHO
HHPHMM LUpHgTOM,

7. 3pepraiite yBAry 1 Ha TekcT, HaupykoBaHmit mpiGmmmM
wpHdToM. YEAXHO 4YHTAaRTe Horo, Xo4a 18 32CBOEHHA BIH He
€ 0DOR'A3KOBHM (JAETBCA NMIe M4 O3HAOMICHHA).

8. Jna caMOKOHTpOMK 3000yTHX 3HAHB ¥y [poleci camo-
CTiiHOI HAB4AMBHOI poDOTH 3 MIAPYYHMKOM CHCTEMATHYHO
BHMKOHYIiTe HapeleH] HANPHKIHLI nNaparpadis 3aBIaAHHA, HKI
MICTATE 3alHTaHHA, BIpaBH, 3agadi, cGopMyNbOBAHI AK TpamM-
uifiHo, Tak i y dopmi Tectie. HamaraiiTeca BMKoHaTH AKOMoOTra
OinbIne 3ABNAHE.

3ipouykol MMO3IHAYEHO 3ABIAHHA MIBMIIEHOI CKIANHOCTI,
AKI BUXOIATH 33 Me®l WKLUIBHOI MporpamMm.

9. TlpaBMnBHICTE BMKOHAHHA 3ABJaHbL NepeBipaiite 3a Bio-
NOBIOAMH, HABEIEHMMH HATPHKIHLI MiIpyvHHKA.

10. He 3abyeaiiTe KopHCTyBaTHCH IMEHHMM Ta TIPeIMETHHM
MOKAKYHKAMM, TMONAHMMH TaKoX HaNpPHKIHIL nigpyyHuka. 3
IXHBEOID AOMOMOroK BaM Gyme Nerme oTpHMATH NoTpibmy mo-
Bimky ab0 BIMIIVKATH MATepias, AKWIA clil MOBTOPMTH.

Baxcaw sam yenixie v nasvanni!

Amtop



Poaain |
NEPIOAWYHWA 3AKOH, NEPIOAWYHA CUCTEMA

XIMIYHMX ENEMEHTIB L. |. MEHIENEEBA
| BYOAOEBA ATOMA

§ 1. CIIPOEH KJIACH®IKALII XIMIMHMX EJTEMEHTIB

BH  03HAHOMMIMCH 3 JCAKHMH TMPOCTHMH | CEIAIHMMH
PEYOBHMHAMM 1 3BEPHY/M YBATY, WO IXHI RMACTHBOCTI 3a/IeXaTh
Bl NPUPONH eNeMEHTIE, 3 AKHX BOHM cKnajaioThea. Tomy wmm
Dliblle BIZOMO Mpo XiMiYHI eleMeHTH, THM TOBHINN IHAHMHS
Mpo peYoBHHHM Ta IX MEepeTROpPeHHA.

JHaHB Tpo pPEYOBMHM HAMPOMAIDKYETHCA TAaK 6arato, mio
BMHHMKa€ HeoOximHicTe IX cueremaTmsawii. [MomaTTa ecucmemas
Y Mepexnani 3 TPeLBKOl O3HAYAE <IiIe, CKAAfleHe 3 HYacTHH».
CucreMa BiIpisHAETBCA B MPOCTOI CYMM YACTHH THM, L0 B
Hifl MK YacTMHAMM BCTAHORMIOIOTECH B3AEMOIB'A3KM i 3aMex-
Hocti. B cucTemi 3HaHb Mpo XiMivMi eneMeHTH Takox Heobxim-
HO BCTAHOBMTH 3a/IeKHICTh MK RIACTHBOCTAMM e/IeMEHTIE Ta
IXHIX CrHIOMYK TOLIO.

Bxe nasHo Gynmo momiueHo, 0 BIACTHMBOCTI DEAKHMX efie-
MEHTIB, @ TAKO¥X MPOCTMX i CKIANHMX peyoBMH monibui. Ha-
npuxaan, Hatpiit' nonibsmit no Kanito. ¥V cronykax wi enme-
MEHTH 3aBXIH OJHOBANEHTHI. YTROpEHI HMMM MpocTi pevyoBH-
HH — MeTUH. BoHM MaloTh MeTamivHui 6mMck, M'aki (merko
PUKYTBCS HOXeM), IUIACTHYHI, NerKoruaeki. MawoTe HeBEIMKY
ryetuHy (nerwi 3a sony). [dobpe NpoBomaTs eneKTPHYHMI
CTPYM 1 TEILNOTY.

lNopiengHo 2 pemrTold MeTANIE HATPIO 1 KaMilo BIACTHEA
BHCOKA XIMIYMA aKTMBHIiCTE. Tak, KO po3pilaTH HOMEM, Ha-
NPHKJAN, KYCOK HaTpilo, TO HAa CBDKOMY 3pisi BiH Mamime
AckpaBuii MeranmivHuil GMcK, sKOOT oapasy X, NpPaKTHYHO

¥ ol & : ; e .

Irinno 3 HOBOM YEPUNCHEOR TCPMIHOMGIERK HAIBH XIMMHHX CICMCHTIE
NHOTYTHCA 3 BEMHKOL MITEPH, 4 HAIEH TPOCTHY PEYOEMH, YTEODEHMX 1IMMH
EMEMENTAMH, — 3 MOl



MHTTEBO, THMAHIIIAE Yeped OKWCHEHHA KMCHeM MoBiTpa. Tomy
HaTpiff i xamiif 30epiraroTe ¥ MoCyIMHAX I MIAPOM Facy.
Bucoka xiMiYHA AKTHEHICTH LMX METANB BMABNAETHCH
TMiI 4ac B3acMOMmii ix 3 Bomoio. Peaxina inbyeaeThca HACTUTEKH
eHeprifiHo, Jo Toro X i3 BHIUIEHHAM TeIUTOTH, 1O BOJEHB,
AKHIl NpH LUEOMY VTBOPIOETECH, MOXE CMAMAXHYTH. B peaynk-
TaTi peakifii YTBOPIOKTBCA JYIH — riipokcun Hatpito NaOH
abo rgpokeun kamiio KOH, sxi Takox myme momibmi wmix
coboio 3a BnacTMBocTAMM. IlomibHi # Dmi oxcwmm Na,O i
K,O. BoHH € THIOBMMHM OCHOBHMMM OKCHIAMM: AKTMBHO B3ac-
MoOiloTe 3 Bojolo 3 yreopeHHam myrie NaOH i KOH.

® Hanuwite pieHAHHA peaxuiil Bs3aemogli 3 BOOOIKO:
a) HaTpilo, kani; 6) okcuAie HATRI | Kanilo.

IMizmimme 3’scyeanocd, MO BIACTHBOCTI, MomibHi go BIacTH-
BocTeit Hatpilo i Kanilo, BUSBNTIOTS INe TPH XiMiuHi eneMeH-
T JliTist Li, PyGimiit Rb, Lleziid Cs. 1Ii eneMeHTH B CIIOTYKax
TAKOX OTHOBANEHTHI, iX MpocTi pedMOBMHM | CKMATHI CITONIYKH
BHABIAIOTE OJHAKOBI BlacTHBoCT. OTXe, Bei BOHM YTBOPHOTE
TPYNy CIOpiTHeHMX 33 BAACTMBOCTAMM eNeMeHTiB, AKY Ha3H-
BAIOTE 2PVHOK AVHCHUX Mematie (Tabm. 1).

BimoMi ¥ imumi rpyme xiMiueHMX efleMeHTIiE, TomifHMX 3a
BracTHBocTAMH, Hanpuknan ®ayop F, Xnop Cl, Bpom Br,
Ion 1. BouM yTBOpHOIOTE NMPpOCTi peYoRMHM — THITOBL HeMeTa-
. 3a 3suqaiHux ymoB ¢rop F, —ra3, xnop Cl, —ras, Gpom
Br, — pimMHa, #ton [, — nerxkoraeka KpHCTLYHA pPEMOBHHA
(t,=113,5 °C)". ImM mnactmBi nerxicTe i BHcOKa XiMiuHa
axkTHEHicTE. BoHM R3aeMonilioTs 3 BOOHEM 3 YTBOPEHHAM raso-
NomifHMY cMoNyK, BOOHI PO3UMHM AKMX € KHCIIOTAMM:

H, + Cl, = 2HC
H, + Br, = 2HBr

i enemMeHTH Yy BMIIAAI NPOCTHX PEYOBMH AKTMBHO B3a-
€MOMIIIOTE 3 METAIAMH 3 YTBOPSHHAM cofeH:

ly pimkpuTiR mocyamai (naboparopuif wand) ol POILIABHTH HEMOBIH-
B0, OCKIMBKH BIIOVBAETRCH Moro cyOmiMaiia — nepexinl i3 TEEpIOMo CTAMy
Beanocepemiibo B TAI0OMOMIGHWI, obMHHAKMH PLUIKKI cTal, a B ®oabi 3 eyiskow
WHAKOH — MOXIHED,

8
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IONIYC JIOTAP MEREP
(1830—1895)

Himenskmit yieHni, “WieH-Kopec MOWIEHT
IMeTepbypaskn] Axamemii Haye, Cinas (1864)
TafAMID  KIMIMHHX  CNEMEHTIR, POIMINIEHHY
3 IPOCTAHHAM ATOMHHY Mac | BUIEHTHICTIO,
ane He 3IPpoDHE TCOPETHYHMX YVIMLUTBHCHE.
CTeOpHE NopNyY Tabimus XIMIMHHX cleMeH-
TiB, UeHTHuMY  Mewnenecscexin (1870,
[Modyaysas kpHel aToMHEWx 00'eMIB eneMeH-
TiB.

2Na + Cl, = 2NaCl

2K + 1, = 2KI

Enementt wiel NpHpoaHol IPyNM HAIHMBAKTE 2a102eHAMN,
IO 3 rpelbkol OYKBANMEHO O3HAYMAE <«CONEpOmHi» (T, WO Ha-
POLKYIOTE COMi).

3 T1abn. 2 BMOHO, WO TAIOreHH He TinmbkM momibHi mMix
cobolo, a i BiOpi3HAKOTECA OMHH Bil OOHOTO.

KpiM JIyaHMX MeTaliB i ranorexis, eimomi # iHu rmpupomHi
IPYNM, HANPHKNAL 2pyna iNepmuux eleMenmis, AKi Yy BT
MpocTHX pPevYOBHH YTBOPIIOTE iwepmii a2azu. le reniit He,
Heon Ne, apron Ar, kpurnmon Kr, kcenon Xe. Ixui monexymm
omHoaToMmHi. Ha pioMiHy Bim yeiXx iHIIMX HeMeTanie BOHH He
VTROPKKOTE CNOJYVE 3 BOJHEM | METAIAMH.

Vyeni mocTynoBo MI3HABANMCA H Mpo iHMI TPYNH enemeH-
TiB, #AKi MawoTe ModidHi BracTHBocti. Tak, IpymM momiGHMX
enemenTie cknam Hitporen, ®ocdop. Apcem, Crubilt, Bic-
MyT, a Takox Oxcured, Cynedyp, Cenen, Tenyp Tommo.

BusaneHHs NpUpoIHHMX Ipyn nonifHMX 3a BIACTHBOCTAMM
eNEMEHTIE CTAN0 BAXIHEHMM eTanoM Ha LUIAXY PO3EMTKY
knacudikaii xiMiynux enementie. Axuo nepmoo knacubdika-
L€l GYB MONIT eleMEHTIE HA METAMYHI 1 HeMeTamuHi (Ha
OCHOBI NMPOTHIEKHHX BAACTHBOCTEH NMPOCTHX PeuOBHH — META-
B 1 HeMeTallB, 10 YTBOPEHI LHMH eleMeHTaMH), To Jami
Oynio BMABNCHO MPHPOIHI IPYNM, BCepelMHI SAKHX Cllo-
cTepiraBesi B3aEMO3B'A30K MK eneMeHTamMH. Taki rpynd ene-

10



AMHTPO IBAHOBHY
MEHIENEER

(1834—1907)

Pocistessnit ximix, pisiobii vaeHm,
NEfAror, NPOTPECHBHHH TPOMATC KRR Tia,
[TpaoBap  swxmanawes riMmasii s Opeci
Mpodecop  Terepbypiskoro  yHisepeHTeTy
(3 1865). Owomosas l'onosny matary sip Ta
sarin (3 1893). Binirpas 3mauny poie v pos
BHTKY XiMil Ta iMmax ramyscil IpHpoaoiHas-
crea. Binepws (1869) nepiomrmmil saxon
XIMIMHEX CTCMEMTIE — OfIHH 3 TOAOBHMN 3a-
KOHIE [PHPHOIN,

MEHTIB po3rAAlATHCa BidocobieHo. 3aranbHoro B3EMO3B A3KY
eneMeHTIB e He 6ymo Beraomneno. Bawkko Gyno npumycts-
TH, WO ICHYE B3AEMOIB'A30K MK ENeMEHTAMH, TIPOTHICHKHHMH
31 BAACTHBOCTAMM, HANPHENAIL MLDE MOKHMMH MeTATaMH |
rajoreHamu. [Tporte cripodu poGwmmca. Barato BRYeHMX Hamara-
nocd posibpaTHcs ¥ BENMYEsHIH KUTBKOCTI po3pi3HeHux dhakTig.
Tak, y 1864 p. mimeumkuit ximix Jlotap Meitep onv6iikysas
mbmino, B AKif oMy Branoca 3 63 Bilomux Ha Toii yac eje-
MEHTIE po3MicTHTH 27 33 3poCTAHHAM IXHIX BUIHOCHMX ATGM-
HHX Mac i 3rpyIryBaTH eleMeHTH 33 BuleHTHicTio. Bei mimomi
ememenTd Jlotap Mefiep He 3mir BKmowmH v 1o Tabmmo,
OCKUTLKH /U1 GinelmocTi 3 HMX me He Gyau BeTaHoRIeHi abo
TOYHI 3HAYEHHA BUTHOCHMX aTOMHMX Mac, abo TOYHi 3HAYMEHHS
BIEHTHOCT.

IcTopia posBMTKY ximii nokasana, wo Jlotap Me#iep 6yB Ha
MPABKIBHOMY LLIAXY ¥ CBoIX cnpobax knacHbikyBaTi encMeH-
TH. AllKe BiH 33 OCHOBY B3fiB €IMHY HA ToOI 4Yac 3aransHy [Ind
BCIX XIMIYHMX eNeMEHTIE XapaKTepMcTMKY (dizmuHy Bemium-
Hy) —macy. [lpore BcTaHOBMTH 3aKOH, AKMA o6’emHaB yci
CICMEHTH B CTPYHKY CHCTEMY, BAwloca v 1869 p. BemMxomy
pocifickkoMy BueHoMy, npodecopy IMerepGypsbkoro VHiBEpCH-
tery [l. I. Mennencesny.

11



3aBgaHHa NS CAMOKOHTPOMIO

1. 3a AKMMM O3HAKAMKM OKpeMi XiMiYHi enemedTH 0B eoHyBanNM-
cA y ipynu? CxapakTepusyiite: a) rpyny ny»Hux metanis; 6) rpyny
ranorexis.

2. HanWwiTe OBOE PIBHAHE PRAKLIA MiX rOpoKCHUOaAMH NYXHHX
METANIE | XNOPWAHOK TA CYyNehaTHOK KWCNOTaAMK,

3. Bigoma xnopHa kucnota HCIO,, B skili BaneHTHICTe Xnopy
thopManEHO fopiBHIDE 7. HanWwWiTe XiMiyHy $opMyny okcuoy, AKMi
Bignoeigae WA KMCNOTI.

4. B ogHy 3 npupogHux rpyn Gynu of'egradi  Kanbuiii,
CrpoHuiil Ta Bapii, RKi gicTand Ha3ey NyXHOIEMENLHWX METANIB.
Hanuwite copMmynu ix OKCUAIE Ta MgpoKCHMAIE, 3a3HAYTE HA3BW
PEYOBMH, WO YTEOPUNWECA.

5. Y nNpocTMX PE40BWH, YTBOPEHWX ENeMEeHTaMW ronoBHOI
nigrpynu VIl rpynu, B mipy 36ineleHHa NOpAGKOBOrD HOMEpa ana-
MEHTA TEMNEPATYPA KMMNIHHA

(1) nigeuLIyETLCR,

(2) 3HUMYETECR;

(3) sanWWAaETECA CTANOK;

(4) cnoYaTey NABMLLYETECA, a Oani 3HUWXYETLCA,

§ 2. BITKPHTTA INEPIOTHYHOTO 3AKOHY

3a yacie JI. I. Menneneera Gymo mimomo 63 ximiuHi eme-
MeHTH, TobTO TpOXH Gimblie 3a MONOBMHY BLOIOMMX HMHI.
3gamm Tomi H UHCTE TIPHPOOHMX [PYVIT XiIMIYHMX €NeMEHTIE
(MyAHI MeTwM, NYXKHO3EMENbHI METANM, TAIOTEHM, TpYyIy
Oxcureny, rpymy Hitporeny i rpynmy Kapbony). [Tpore 3HaHHA
ui Gymu ypuBdacTi. ¥ ToH wac AYMATH, UIO MPHPOIHI IPYMH
mmeﬂnn, ocobmBO TIPOTHJIEXHHX 32 BIACTHBOCTAMM, HIAK
Mi¥ cobol He 3B'S3aHI.

Ha BimMiHy Bin ceoix monepemuukie 1. 1. Meuneneee 6yB
MMBOKO TepeKoHaHMi, mo Mix yciMa XiMiYHMMH eleMeHTa-
MH, AK MogiGHMMM 34 BAACTMBOCTAMM, TakK i BiIMIHHHMM,
MOBHHEH ICHYBATM TMPHPOIHMH 3araneHHi  38'd30K, AKwit
ob’emHyBaB 6H BCi efleMEHTH B CHCTEMY.

3a ocHOBRY cHcTeMaTH3auil ximiunux enmemeHTiE [I. 1. Men-
menecer (Tak camo, Ax i pa”ime Jlotap Meiiep) obpas BioHOCHY
ATOMHY MAcy, BEAKAKOYM [ TONOBHOK XapakTepHCTHKOW eme-
MEHTa, OCKLTBKH BOHA He 3MIHIOETHCA MMiI Yac YTBOPEHHA eJie-
MEHTOM TNPOCTHX 1 cKIagHMX pedosuH. Bomnowac J1. 1. Men-
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JelleER He POIITAJABR MACY AK EIHHY NAPAKTEDMCTHMKY eleMeHTa.
Bin HamaBap BeMKOIO 3HAYeHHS we # foro XiMivHMM RnacTH-
BOCTAM.

SrpymyeaBmm GiMbmicTe BiTOMMX Toml XiMIYHMX efeMEHTIB
Y KiMbKa TrOpHM3OHTAIBHMX pPANIE Tak, wWof BepTHKANBHI
CTORITYMEM BEIOYAMH efleMeHTH, monibHi 3a xiMivHMMH Biac-
mBocTAMM, . 1. Menngenees v 1869 p. cknas Tafmmnmo —
npoobpa3 cyyacHoi mepioaHuHoi Tabmmi eneMeHTiE. A mami
AomoBHIOBaE i mofynoByBaB 10 MepBicHy Tabmino, OokM
BKJIIOMMB 10 Hei Bel Bimomi Ha Toi 4ac 63 enementi. OmMH 3
ocTaHHiX BapiaHTie Talmmii, creopeoi [. 1. Menneneesmm, 3a
dopMoI0 MAND UMM Bipi3HAETRCA Bl BioMol HaM cydacHoi
nepiogMuHol Tabmri.

JanuireMo UTA TIPHENADY XiMIYHi cHMBOMH JeAKHX eleMeH-
TIE ¥ MOpAIKY 3POCTAHHA iXHIX BIIHOCHMX AaTOMHMX Mac,
JAIHAIHMO d;:opmym{ ixHix cromyk 3 OKCHIeHoM i I“mpormuu,
Gopmymn rinparie okcuzie (tabn. 3) i cnpobyemo npoananisysa-
TH, AKi sakoHomipHocti BuseHB . I. Mennenees, o6’emHaBom
BCi emeMeHTH ¥V cBolo Tabmmino.

3 tmabn. 3 BMOHO, MIO eMEMEHTH, po3MillleHi oONMH ITiN
OOHHM, MawoTek Garato cmimeoro. Tax, Jlitiit i Hatpiit nonibni
Mix coboro K myxHi Meram. Pavop i XJiop TAKOK MalOTh
CIUTBHI macnmocn Ak ranoredd, a Heod i AproH — sx inep-
THI I‘FI.'IH

Y ropM3OHTANIBHOMY pPAIY eIeMEHTIB, pO3MIleHHX y To-
PAOKY 3pOCTAHHA IXHIX BITHOCHMX ATOMHHX MAC, BHABMIOCH,
o BiNOYBAETHCA MOCTYMOBA 3IMiHAa XiMIYHMX BAacTMBOCTel
e/IEMEHTIE.

Tak, Jlitilf — onHOBANEHTHMI €JIEMEHT 3 SCKpaBO BHpake-
HHMH METANIYHMMHM  BIACTHMBOCTAMM, VTROPIOE OCHOBHMIL
okcun LiO. flk mpocta peyoBMHA — lie MYRHMIT MeTal, LIO
eHepriffHo B3deMOmiE 3 BONOK 3 YTBOPEHHAM THIIOBOTO MYTY
LiOH.

Bepuniit — IBOBATEHTHMIA elleMeHT, YTBODIOE NMPOCTY pevo-
BHHY — MeTasl, AKiti Maibke He B3aeMomie 3 Bomcio. Moro
okcin BeO i rimpokenn Be(OH), emsmmmors amdoTepHi
BIIACTHBEOCTIL.

bop — TpPMBANEHTHIMI eNeMEHT-HEMETAN, OOHAK HeMeTATd-
Hi BIacTMBOCTI BuABRNAe cnabko, yrBopioe okcua B,0,, wo

1 s : 1 . x
[HeprHi rasn cTaiM BIoMMMK Ticid BUIKPHTTS MepiogHYHONO 3aKomy.
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M3E KMCIOTHMI Xapaktep, i myxe cnabky GopHy Xmemory
H.BO..

' Ka!pﬁDH—‘lD‘I'HpHEHJIEHTH‘Hﬁ elleMeHT-HeMeTal.  YTBOpIoE
rHcaoTHHH okcla CO,, a Takox cnabky | HemiuHy xapBoHar-
Hy (Byrineny) xuenory H,CO,, axa icHye mmue y BomHOMYy
POITHHI.

Hitporen — eneMeHT 3 ACKpaBo BHpAXEHHMM HeMeETATiu-
HHMM RIACTHBOCTAMM, VTBOPIOE KHMCMoTHMII okcun N,O, i
CHILHY HITPATHY (a30THY) kmcnoTy HNO,.

OxcHreH — THIOBMIT eneMeHT-HeMeTan, a ®ayop — Hait-
AKTHEHIIOHA 3 HeMeTAMB (raloreH).

Jdani B pany posmimyersca HeoH — enemenT, mo yreoproe
imepTHMIT Ta3. BiH He cTIOMYYAETRCA 3 IHIUMMM eleMeHTAMM.

3a HeonoM poaMilryersca Harpiit — onHoRaneHTHMIT ene-
MeHT-MeTan, monibmst no JTitiro (uum?).

Marnift — neoBaneHTHHI eneMeHT-MeTA, Aemlo MoniGHu
no Bepuniio, ymeopioe ocHéBHMIT okcma MgO i rimpokcmn
Mg(OH), — ocHoBy cepeannol cutn. Y BHIIAL TpocToi pedo-
BMHM B3AEMOJIE 3 BOMOOK), ANe AYVXKE NMOBLTBHO.

AMOMIHIH — TpHBANEHTHHEL efeMeHT-MeTaI, Horo oKcHa
ALOQ, i rinpokcHn Al{OH), — amdotepHi.

Cl{.rnmﬁ —qu’mpmnmmuﬁ eNeMeHT-HEMETAN, IpocTa
pPedYOBMHA CHIH ¥y XiMiuYHOMY BiSHOWEHHI MATOAKTHEHA,
yTBOpRoE KucaoTHWI okema Si0, 1 cnabky cunikatHy (KpeMHie-
BY) Kucaoty H.Si10,.

Docdhop — eneMeHT-HEMETAN, 3a XIMIYHMMM BIACTHBOCTH-
MM Jento nogibHmil 1o Hitporeny, yrBopioe KMcnoTHHH OKCHI
P,0; i docharny (dochopuy) kucnory H,PO, cepenboi cHmm.

Cynbdyp — eneMeHT 3 ACKPABO BHPAMEHMMH HeMETATIMHH-
MM BJACTHBOCTAMM, YTBOPIOE KMCIOTHHIT okcua SO, i ciibHY
cymbtarHy (cipuany) xuenory H.SO,.

Xiop — Ayxe  AKTMBHMIl  e/leMeHT-HeMeTal — TaJloreH,
yreopioe  kucaotHuit okcua CLO, i nepxaopatHy (WUIOpHY)
kucaory HCIO,, mo HanexuTs 10 yMcaa HARCHIBHIMIMX OKCH-
FEHOBMICHMX KHMCIOT.

Jdani B pamy 3HOBY pOIMILIYETHCA IHEPTHMIH eNeMeHT —
Apros.

Kom npocresmTH aMiHY BAacTHBOCTeH yoix iHmmMx ene-
MEHTIB, TO BHABHTBCH, L0 B PALY €NEMEHTIB, PO3MILLICHMX Y
MOPAIKY IPOCTAHHA INHIX BUIHOCHHMX ATOMHMX Mac, BAACTHBOC-
Ti IMIHIOIOTECA Bill METULYHHMX 0 HEMETATIMHMXY, 4 B CKIAMN-
HMX pEeYOBMH — BUI OCHOBHMX no0 KuciaotTHMX. Popmamsua
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BAICHTHICTE efleMeHTIiB 3a OKcHMreHoM 3pocTae Bim 1 o 7, a 3a
lmporenom — smeHmryersca B 4 go 1 (gme. Ta6n. 3). Tak
A. 1. Mennenees BMABMB TOBTOPeHHS ONHAKOBHX O3HAK V
CBiTI XiMiYHIX eNeMEHTIB i HAIBAB 1O 3AKOHOMIPHICTH Mepio-
duunicmro (Bim rpew. periodicos —imkn). Busmneny 3axoHo-
MipHicTh BiH chopMymoBaE y Burnani nrepiodusnozo 3aKONY,
CYTh AKoro orybnikyeas y 1869 p.:

BNacTuBOCTI eneMeHTiB, a ToMmy i BRacTHBOCTI
YTBOPEHUX HMMK NPOCTHUX | CKNagHuX Tin nepeby-
BalOTe Y nepioguuHiii 3anexHocTi Big BenNWYMHK
| aTOMHWX Mac eneMeHTIB.

3acmyra 0. 1. Mennencera mossarae B TOMY, LI0 BHABJIEHY
3ATEXHICTE BIH 3po3yMiB AK  06'eKTHBHY 3AKOHOMIPHICTE
NpHPOIH, 4Oro He 3MormH 3poburH Horo nomepemomkm. 3a-
BIOAKH BIIKPHTTIO TMepiomMHoro 3akoHy 6yimo BHARNEHO, LIO0
BCi eeMEHTH B3a€MO3B'A3aHi, NIINOPATKOBYIOTBCH EIMHOMY
3aKOHY | CTAHORNATH €IMHY CHCTEMY, KA CIIPABEMLTHBO Gyma
HA3BaHA HA YeCTh YYSHOIo «IMeploIHYHON CHCTEMOK XiMiTHMWX
enementis . 1. Menaeneenar.

3aBAaHHA ANA CAMOKOHTPONIO

6. Kum, konu i sk 6ye BigkpWTHii nepioguyHuin  aakoM?
CpopmynioidTe Horo.

7. XimivHuii enemeHT PyGigiit Rb nogiSHuii Ao enementa Kanio
K, a Cenen Se — o Cynedwpy S. Hanuwite copmynu okcuaie,
rigparis okcugis i coneil, po cknagy skux BXOQATE Wi ENeMEHTH.

8. Maca umHkaTy HaTpilO, WO yTeOpUBCA BHACNIAOK CnNaBnaH-
HA rigpoKCcUay UMHKY KinbkicTio peyoBusu 0,1 Mone 3 rigpokcugom
HaTpilD, CTAHOBMTE

(1)143r, (2)1,43r; (3)286r (4)286T.

9%, KinekicTe PE4OBMHM METaaniOMIHATY Kaniio, IO YTBOPMBCA
BHACNIAOK CMMABNAHHA OKCUAY ANOMIHIK Maco 5,1 r 3 rigpokcu-
AOM Kani, CTAHOBUTL

(1) 1 mone; (3) 2 mone,

(2) 0,1 monk; (4) 0,2 mone,

10*. Nig wac Bsaemogii 3 BOAOIO OAHOBANeHTHOro MEeTany
Mmacow 11,5 r supinseTca sogeHs ob'emom 5,6 n (H. v.). OaHoBa-
NEeHTHWA MeTan — g

(1) nirii; (3) kaniii;

(2) Watpiia: (4) py6igiA.
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§ 3. NEPIOTHYHA CHCTEMA XIMIMHHX EJTEMEHTIB

By mwe sHaere, mo J. I. MeHnencer BHSBHE BR3acM03B'9-
30K yeix XiMiYHMX elleMeHTIE Vv eIMHIA NpHpomHif cucremi i
chopMymoeag mepiogmyHMit 3akoH. Omuum i3 criocobiB rpa-
divsoro 300pakeHHA NepiOIMYHOTO 3AKOHY i IepiomadHol
CHCTEMH eleMeHTIB € cTBOpeHa H¥M Tabmmia (DMB. BKIeiKY).

IOna nobynosr Tabmag . . Mengeneesy moBenocs TIpM-
MyCTWTH iHINi 3HAYeHHA BATEHTHOCTI Ta BITHOCHMX aTOMHMX
Mac Maibge v 20 ememeHTIB, Tax,ﬁhmnﬁmm}mm
Bepuniit TpHBANEHTHMM eNeMeHTOM, a Horo BiTHOCHY aTOMHY
Macy Takow, o gopieMioe 13,5, OpHak 3a CYEYIIHICTIO
rmactmeocTed J1. . Menmencer Bimwic Bepuniit mo msoBaneH-
THHX S/IeMCHTIB i poamicTHBE Horo B nepiomwaHill cHcTeMi MK
Jlitiem 3 BigHOCHOM aToMHoK Macolo 7 i BopoM 3 BizHocHOIO
aTOMHOW Macowm |1, 3pofMBEINM BMCHOBOK, IO BiTHOCHA
aToMHa Maca Bepumiio MoBMHHA NopiBHIOBATH mnipubmmaHo 9.
TMisHilme eXcCIIepHMEHTANBHI DOCIIXSHHA IOBEH CIIpABELIH-
picts nprorymenta 0. . Menneneesa.

. Bymyloun mepiomraay cucremy, . I Mengenees samnuus
Bararo KNTHHOK EUTeHIMH. Cepen 63 BimoMMX TONI eTeMEHTIB
me He Oyn0 TakMX, SKi 31 BEMHYMHOK BiTHOCHHY ATOMHMX
mlc}'xwuﬂcmmmcmﬂumﬂmnmﬁsathimnmmcuﬂ
Ty camMimM BiH JOBIB, wo TIOBMHH iCHYBaTH eJTEMEHTH, KOTpI
B ToH 4ac Gyme me Hepinomi. BiH mifmoB BMCHOBKY, IO iXHi
BIACTHBOCTI MaloTe OyTH IpOMINHMMHM MiX BIACTHBOCTEMH
CycimHix eneMeHTIB, IIO PO3MIIIYIOTECA IMiBa i cnpaea y ToMy
caMoMy Tmepiofi, i cycimMix emeMeHTIB, WO CTOATE HIDKYE |
puule y Tift camift miarpyri. e taki enementd, sk Ianift Ga,
Tepmanitt Ge i Cxammiii Sc. [. . Meuaeneer Ha3BaB ix Bii-
NOBiOHO eKawmoMiHieM, ekacuiliem i exaBopom’.

Tpiymdom nepiomHore sakoHy Oymo eimkpurra v 1875 p.
dpanuyaepkm yueHuM Jlekox ne ByabonpaHom HoBoro ene-
MeHTa, HaspaHoro IamieM (Ha 4YecTh CTAPOIABHBOI HA3BH
¢-pam.u'] Bnacvrocti Taniio, BM3HaveHi EKCIEPHMEHTAIBHO,
MOBHicTIO 36iraiHcA 3 BMACTHBOCTAMM SKAAMIOMIHIKD, nepenba-
geriv [, 1. Menneneesum.

! Exa — caopo, samoswdene [0, I Menneneenns i3 cTapomaEnsol MUoeMHol
MOBH [HIi — canckpury. «Exas oomayes sofmys. ITpomosviods sadlamerisdy
HaIEy emeserta Me 31 exnamomingy, [0 I Mengenses Sriomes » Tolo MO mi
e 38 amoMidiesms, nepungi Aoro AEATOT.



MporaroM HacTymHMX 15 pokis nepenBaverms [O. 1. Mew-
neneesa Oamckyde mimTBepmwMch: BYAM RimKpuTi TpocTi pe-
YOBHHH, YTBOPEHI mepeabadeHMMM MMM eleMeHTAMH.

Omnak Hanpukin XIX cr. 6ymi sigkputi iHepTHi rasm
(He, Ne, Ar, Kr, Xe). lna Hix He 6yno BUIBHMX KIITHHOK y
Tabmmi. Tomy iX BIAKPHTTA cTaNO BAKKMM BHNpPoGYBaHHAM
oA MePioJMYHOro 3aKOHY | TEpIOIHYHOI CHCTEMH e/leMEeHTID.
A. I. Menneneer posmicTvB iX MiX ranoreHaMm i myscimv
MeTanaMH, YTEOPMBIIH oKpemy rpyny. Tak nepioam HaGymi
CBOTO JIOTiYHOTO 3aBepuleHHsA. Bce Lle 3yMOBWIO saranbHe BH-
3IHAHHA MEPIOIHYHOTO 3aKOHY | MepiodMyHOl CHCTEMM eficMeH -
TiB.

OCHOBHWMMM CTPYKTYPHHMMH OIMHHLIAMH CHCTEMM € Hepiodu
1 2pynu.

Mepiog — ue ropu3aCHTaANLHWIL pag  XiMivnux
ENeMEHTIB, PO3MIEHHMX Y NOPAAKY 3POCTaHHA
iXHiX BifHOCHMX arOMHMX Mac, WO NOYHHAETLCH
NYyXHUM MeTanoM | 3aKiHYyeTLCa IHepTHUM rasom.

® BusHauTe 3a NepioguYyHOK CUCTEMOID XIMIYHWX enemMeH-
TiB, Akl Nepioan € BUHATKOM i3 LULOro npasuna.

Bewsoro mepionis ciM. 3 mMx repui Tpu — mani nepiomu,
OCKUIBKM KOXHHII CKIATAETECA 3 OJHOrO PAmLY XiMIYHMX ejie-
meurtiB. [loumHaloun 3 weTBeproro, LyTs Be/Mki mepioow, 6o
KOMHMIT CKIAIAETECA 3 ABOX pATIB  XiMIYHMX eJeMeHTiE.
Bevoro panie necats. Koxuuii mepiog MicTHT: meBHe wMcio
XIMIMHMX eTeMCHTIE:

1-it mepion (Manuit) —2 enemeHTH:

2-1 nepion (Mammit) — 8 enemenris;

3-it nmepion (Mamail) — 8 enemenris;

4-it nepion (BemukMil) — 18 enemenTis;

3-it mepion (BeMMKHA) — 18 enementin:

6-it nepion (BemMKkMit) — 32 eneMeHTH:

7-it nepion (BemMKMA) — oci e He 3aBepIEHMA, MICTHTD

24 ememMeHTH.

lpyna — ue BepTUKaNbHMIA CTOBNYMK, Y AKOMY
OAWH Nia oAHUM po3MileHi noAibHi 3a BNacTHBOG-
TAMM XiMiYHi eneMeHTH.
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Beroro rpyn Bicim. Komma 3 HMX nofiigeTscs Ha mEi
MATPYIH: @) 20406HY, A0 CKIADy AKOI BXOJATH eNEMEHTH
MATHX MEpiofiE (THIOBL) 1 BeJMEKMX MNMEepPiofiB, AHATOTE THIIO-
BHX eJlemeHTiB, i 6) mofiymy, AKa CKNANAETBCA TUTEKM 3 eNe-
MEHTIB BE&MMKMX NepiogiB, BOHM € HENOBHHMM aHAJOTAMM
THIIOEMX ETeMEHTIE | HABITE MOMYTH OYHe BLIPI3HATHCH BLX
HHX 31 BIACTHBOCTAMM. Tak, chOMA TpPYIA CKIANAETRCA 3 Io-
JOBHOL TLITPYITH — LI8 miarpynma ranoredis: ®ayop, Xmop
(rvmori ememeHTH) Ta Ixmi aHamorm — Bpom, lonm, Acrtar, i
noﬁmﬂm, 10 CKJAAIY AKOI BXOOATH E/IEMCHTH TUIBKM BEJIMKHX
nepiomiB — Manran, Texmeuidi, Peniif. Enemenmn rosoenoi
TATPYITH — AKTHBHI HEMETADM, a eleMeHTHM mobiuHol mmia-
TPYITH — METAIH.

Po3rngaHeMo OCHOBHI 3aKOHOMIDHOCTI TepiomMMHol cHMcTe-
MH.

1. ¥V mamux nepiofax i3 3pocTAHHAM BiJHOCHMX ATOMHMX
MAC efIEMEHTIB CIIOCTEPIracTheA MOCTYNOBe MociabneHHd MeTa-
JYHMY | HAPOCTAHHA HeMeTANYHMX BIaCTHBOCTE.

2. Y pelMKMX Tiepionax CIIOCTEPIraETHCA NeAKA MNepiommy-
HicT®B ¥y 3MiHI BIacTMBOCTEH BCepelHI caMmx nepiogis, Tak, y
MAPHHX pAlax BCAMKMX NeplofiE MeTaniyHi BIACTMBOCTL ene-
MeHTIB MocnabmoloTees NMOBUIEHO, B PE3YALTATI Bei eNeMeHTH
MApHHX PANIE — METATH. Y HEeTapHMX padaX Be/IMKHMX Mepiomin
BIACTHBROCT] SSMEHTIE IMIHIOIOTECH TAK CAMO, 9K | B eleMen-
TIE MATHX MEpiofiB: METAMYHI BIacTHBOCTI nocnabmomoTecd, a
HeMeTaliyHi — MOCHTIOIOTRCA.,

3. Dcoﬁ.mmy NONibHICTE BAACTHBOCTEN BMSRNMIOTE efleMeH-
TH, pOIMilllEHi BCepelnii BelHKHX MepiofiB, HANPHKIHUL
xoxHoro napHoro pamy. le Tak 3pani mpiadu: Pepym —
Kobamt — Hikon, mo yreopioiots poduny @epymy, i gpi iHum:
Pyreniit — Ponitt — IMananiit Ta Oemiit — Ipumitt — Tnaminga,
o YTROPKNOTE poduky Migmunoeux Memanie (TLIaTHHOLOIB).
Buninmote mwe poduny aanmanoidie (14 emeMeHTIE IIocTOro
niepiony) i poduny axmunoidie (14 emeMeHTIE choMoro mepioy).
EnemenTd XoXHOI 3 1D PONMH 33 HBIACTHBOCTAMM OYVXe
monifHi Mk cobolo.

4. Y rpynax y mipy 3pOCTAHHA BUIHOCHMX ATOMHHMX MAc
SMEMEHTIB IXHI MeTanivHi BAACTHBOCTI MOCHIIOIOTBCH, & HEME-
TATYHI TMocnabmoloTeca (B eNeMeHTIB T TLLATPYIT
GYRAIOTE BHHATKH).

5. ¥V nepioamusiit cucTeEMi MocHTeHHS MeTATIYHMX BIac-
THBOCTEMH eNEMESHTIE ¥ TPYMAX 3BSpXY BHM3 i mocmafneHns ix v
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Mnepiogax 3/IiBa HANMpaBO 3YMOBIIOIOTE TOABY dig2onaisnol
nodiGiocmi. Tax, Bepumiit Ginbiie nomibHuit 1o AmoMiHiio,
Hix no Marnito, Bop — o Cuniuiro, HiX mo AmoMiHio.

6. ¥V nmepionax MakcuMManbHA BANEHTHICTE  eleMEHTIB
(bopmameHa) y cnomykax 3 OKCHIeHOM 3pOCTAE: Yy MATHX
nepiogax Bix 1 mo 8, y Beamxmx nepiomax — mgiui, uo # mamo
O. 1. Menneneesy mnigcraBy poIMiCTHTH eneMEHTH BeTHKMX
MepiofliB y ABa pamm.

7. Y rpymax BMma GopMaibHa BaNeHTHICTH efleMeHTIB 3a
OxcureHom, fIK NpaBiio, BionmoBinae HoMepy rpym. Lle cmpa-
BeUIHBO [UIA eJNEMEHTIB roloBHMx mimrpym, xpim @ayopy,
Oxcureny, Hitporeny Ta imeptsmx razis. Enement mnobiy-
HHUX MiOrpyrn MoXYTs BMABMATH i iHWIY BaneHTHicTs. Tak,
Kynpym — enemenT nepinoi rpymu no6iuxoi nixrpyrms — yTeo-
ptoe okcHoH Cu,O i CuO, me Kynpym Gyeae AK omHo-, TaK i
MBOBATSHTHHH. :

8. Emementd romommmx miarpyn IV—VII rpym moxyms
yTBOpioBaTH JNetki crionyku 3 limporenom. ®opmamsma Ba-
NEHTHICTE eleMeHTIB 3a TimporeHoM nopiEHIoe pizHuii Mix
yMcnoM 8§ i HoMepoM TPYIM, B SKilt poaMilllVeTeCH eleMeHT.

3aBpaHHA ANA CAMOKOHTPONIO

11. Sk 3miHCIOTECA BRACTUBOCTI eneMewHTis y nepiogax i
rpynax? Ha3sime HaRakTWBHIWI MeTan | HemeTan,

12. ¥ Axoro 3 enemedTie wmetaniydi BNAcTHBOCTI BWUABREH]
CHNBHIWE:

a) Ca, Rb, Mn, Fe;

6) Bi, P, N, §k?

13. 3a XiMiMHWMK BNACTUBOCTAMM pPAgICAKTWEHWA EneMEeHT
Pagiii HaiGinew nogiGHuia go

(1) Uesio; (2) Bapio; (3) Nawrany; (4) Axtumino,

14. Metaniynmwii xapaxrep BNacTMBOCTEH enemedTie y pRaOy
Mg —Ca—S8r—Ba

(1) nocnaBnweTLCs; {3) He aMmiHEeTLCR: -
(2) nocunoeTeeR; (4) cnosatky nocnaGnoeTeCA, a gani
NOCHUNIDETLER.

15. Haitcnabkiwi meTaniyHi BNacTHBOCTI BMABNAE ENEMEHT

(1) Mg; (2) Na; (3) Al; (4) Si.

16. XiMivHWA enemedT, WO BUARNAE BNACTUBOCTI RAK METany,
Tak i HeMeaTany, ue

(1) Be; (2) Ca; (3) Ba; (4) N.

17. Nyxnomy metany signosigae nopagkosuii Homep

(1) 10; (2) 11; (3) 12; (4) 13.
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18, XiMmiuHWi EneMeHT, WO HANEXWTE 00 ranoredis, ue

(1) @epywm; (2) Marwiia; (3) loa; (4) Heow.

19. HemeTanivyHi BNACTUBOCTI EnemeHTie y pRay N — P —
As —Sb —Bi

(1) nocnaBnuoKTeCA; (3) HE IMIHIOOTECA;
(2) noCHNKKKTLCRA; (4) cnovaTky nocnaSnioTeCR, a gani
NOCHAIIOTLCA.

20. NeTtka sogHEBa CNONYKA ENEMEHTZ MAE 3arankHy opmy-
ny RH,. EnemeHT HanexuTbe 40 rpynu

(g 2y 3V, 4w,

21. Cepepg zasHaveHux Huwxye enemeHTie |V nepiogy enemen,
Wo BWRBNAE OQHAKOBI 3HaYeHHA BaneHTHocTi 3a lMaporeHom | aa
OkcureHom, Lg

(1) Bpom; (2) Cenen; (3) Apcex; (4) MNepmanii.

22. BigHocHa aToOMHa Mmaca enemedTa gopiaHioe 31. Bix yTeo-
PIE OKCMO, B AKOMY MACOBA 4acTka UsOM0 enemedTa CTAHOBMTh
0,437, a wmacoea vacTka OxkcureHy —0,563. @opmyna uboro
oKCUAY

(1 P,0,; (2) PO,

a XapakTep oxcuoy

(3) ocHOBHWA, (4) KMCROTHUEA, (5) amdoTepHUR.

§ 4. I3MYHHI 3IMICT MEPIOIUYHOIO 3AKOHY

O. 1. Menneneer, AxMil y3araneHMB BelMKHI obcar ximiy-
HMX 3HaHb, BUIKpHB GVHIAMEHTATEHMA 3aKOH TNpHpOIH —
nepioduunud zaxon. TlpoTe piReHB TOroMacHHMX 3HAHB He NaBaB

AHTYAH AHPI
BEKKEPETD
(1852 —1908)

Ppanyssxni disuk, wicn [Mapmaseol
Axanesii wavxk (3 1889). Woro uaveosi
npami nprcBicHl GoToXIMIL, SACKTPOXIMII,
MATHETHOMY, OITHILL, eNEKTPHIL METEOpO-
noril. Binkpws (1896) mpupommy pamioak-
THEHIiCTH comed Ypawy, 3a mo GVE yaocTo-
enmit Hobemeeswor mpesil  (1903).
Jocmimxysae BDHPAHHA CBITAA KPHCTAIA-
MH 31° HIOBKHX TeMOeparTyp, doTomoMi-
HECTIEHIINY, MATHITOONTHYHL SBHA.




MAPISl CKIONORCHKA-KIOPI
(1867—1934)

Tizwk i wimix, ogs 3 TRopuis
VICHHE 1p0  PaloakTHEHICTS, WICH-
kopecnonmenT MMerepbypasxoi Axanesii
HayK {3 1907) § nowccumit wien Asxane
Mil wayk CPCP (3 1926), Buanmaa pa-
Nivaxruericts Topio, Pasos 3 ITeponm
Kropi  sigrpuwta Iensowit i Pagiis
Adpcmpsyeama paTioaKTHEHE ERIpOMI
HKBAHIA, JNPONOHYBLAD TEPMIH 4pa-
makTHEHICTRs, Javpear Hobemineskod
mpesil 3 sk (193 pazom 3
I. Kwpi ta A Bexxepeaem. Moy
(1910) seranmpmi Panifi i pocninmna
Boro BracTHBOCTI, 3a wo Gyna yoocToe-
tia Hobeniscsuol npemii 3 xisa (1911).

3IMOTH BHABMTH NPHYHMHM NepiomraHoct. e crano MoxmmeuM
Mic/A BiAKPWTTA OYIOBM aToMa. '

Y Haylli JoBro maHMyBaNa OyMKA, W10 ATOMH He MiCTHTS
MPOCTIUNX CKIANOBHX YACTHHOK, TOMY BOHM HEMONULHI i ‘He
MOXYTh MEpeTBOplOBaTHCA Ha  iwmii. ITpoTe  HampMkimu
XIX cr. 6yno sussneno dakmn, aki saceiTOUm CENAIHY Gymo-
By aroMis. Cepen Hux ocobnuBy pons Bilirpaio BUIKpHTTH
Padivaxmuerocmi.

INouwarra npo pamioakTHBHicTS. HNocnimkyoun coni Ypany,
ppanuysbxmit ik A. Bexxepenas BHAEMB, 1o eleMeHT V¥pau
BHITPOMIHIOE HEBMIMMI U1 OKa TpoMeHi, MoaibHi mo peHTTE-
niscekmx. Moro mocmigamu sauikapwiics ismi Buemi. 3okpe-
Ma, M. Cknonoscrka-Kiopi ecranoBuma, mio crionyke Topio
Th Takox MaoTE 10 3matHicts. Pasom i3 ceoim HONMOBIKOM,
Gpanysekim  diznkom 1. Kiopi, BoHa BITKpWIa ABa HoBi
GNEMEHTH, HasBai 3a ii nponouuiero Tomowiem (min nar.
Polonia — INomemwa) 1 Pamiem (Bix nar. radius — npoMiHe), axi
BHABIMCA 3HAYHO TOTYMHIUHMH [DKEPEIaMH BHITPOMIHIOBAH -
HA, HiX Vpan i Topiit. Taky amatHicTs DeAKHX elICMEHTIB
HA3BATH padioaxmuenicniio, 8 eNeMeHTH — padioaxmuenumu,

BusyaroyM mpHpony pagioakTHEHOrO BHNPOMIHIOBAHH,
anrnificexmit pisuk E. Pesepdbopn Beranosms, mo BoHo Heof-
HODIIHE! TN Ji€I0 eNeKTPUYHOTO NOJA MOAVIAETHOR Ha TPH
TIYUKH, OIMH 3 AKHMX He 3IMIiHIOE CBOTO NMOYATKOBOID HANPAM-
K¥, OTHe, He Hece eNeKTPMUHOIO 3apamy,— Le f-BHITPOMIHIC-
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EPHECT PE3EPDOPT
(1871—1937)

. AHCmiceEMIT  dhiznk, oOHH D3
TBODUIE VHCHHA NP0 PANioaKTHBHICTL i
Gynosy  atoma,  LIEH-KOPCCIOITEHT
Pocificexnl Axagesn maye (3 1922) 1
nogec i wien Axageii mave CPCP (3
1925). Biakpup aamda- 1 Geta npoMeni 1
pHaHAYHE Do npepony (1899), Pazow
3 P, Congl cTeopHb TCOpK PALIOAKTHE-
moeri  (1903). Janpomomveas  saepEy
Moacas DyoosH atoma (1911). 3aifcHue
nepiny MTYYHY AdepHy peakuin (1919).
TMepegbaune ICHVBaIHINA HEHT pola
{1921}, Jlaypear Hobeaisehxoi 1pesil
{1908).

BAHHA (eMeKTPOMATHITHL XBWIII), A ABA iHII — BLIXMISIOTECH ¥
nporunexHi 6ok go sapanis efextpirmoro fmons (mMat. 1). Le
a-MpoMiHHa (agpa atomie eaemedTa [emilo) i P-ripoMiHHA
(MoTiK enexTpoHin),

BupueHHA pamioaAKTMEHOCTI ILATBEPOMIO CKIATHICTL OyOo-
BH aTOMA.

Bynosa aroma. 3 xypey dhismku Bam Bimomo, mo B 1911 p.
E. Pesephopn, BHBYAKYM pO3CIIOBAHHA o-YACTHHOE, #AKi
TPOXOAATE Kpishk TOHKL MeTAaNeml TUIACTHHKM, 3alpolioHYyBaB
cxeMy OyIOBM aToMa, L0 AicTajla HasBy adepinol sodeil amoma.
JrimHo 3 LIEK MOOSUTD ATOM CKAANAETBECA 3 MO3SHTHBHO
3apAKeHOro AIpa Ta eNeKTpoHiB, o obepTaloThCA HABKONIO

Man. L. [lin cACKTPHYITOTO
MONA HI PATIOEGKTHEHE BHIPO-
MM IHNA"
1 — mwepeto BHOTPOMIHKONAHA ¥
CEMHLCEOMY KoHTEfHepl; 2
xaroq; J = aHom, 4 — cKpaH QIR
PEECTRPYIA I BHITHOMIMIONI IS, K]
BEPHTIOT PESIOEMHOMY, LE0 MOEE
CEITHTHCR [T BIUTHBOM EKOTOCh N
EXCPENa SMCpTH
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Heoro. IlosurueHMil 3apan Aapa HeHTpaNmisyeTscad CyMapHHM
HETATHEHHM 3apPANOM efEKTPOHIB, TAK IO ATOM 3ATAIOM efiex-
muueﬁmmnnﬂ Maca aroma Ta #foro poaMipH Han3EMuAlHO
mani. Ille mexme sapo atoma. Bowo y 10—I100 THeay pasis
MeHIIe 3a aroM. AkOGu artom moxma Oymo 36imummH go
poamipis 3emm, To fforo aapo mamo 6 pamiye mmue 30— 60 M.

[Nopankoeuid Womep enemeHTa — 3apag mapa iioro aToma.
YHcneHHI eKcTepHMMEHTANEHI JOCHDKEHHA AHTTIHCEKNX Yye-
Hix (E. Pesepdopma, I Moani) nokazamu, mo mopsmkosmit
HOMep XiMiMHOro eneMeHTa 30iracTecd 3 3apAmom sapa Horo
atoMa. Orxe,

“ 3apaA AApa aToMa AOoPIBHIOE NOPAAKOBOMY HOME-
Py eneMeHnTa B nepioguyHii cuctemi.

Tax 6ynmo BeraHoRneHo diluHe 3HAYeHHS mNopaIKoBoro
HoMepa. BiH BHABMBCA OyXe BAKIMBOK KOHCTAHTOK, KA
BHpAKAE 3apan AApa. A 4epes Te, L0 aTOM 3aTANOM eNeKTpo-
HeHTpaneHMi, To H 4Moro enexTpoHis, mo ofeprawTses
HABKONO ANpa, TAKOX [OOPIBHIOE TOPAIKOBOMY HOMEpY ciie-
MeHTa. Hanpuxnan, nopankoemit Homep enemenrta Pepymy 26.
e osxauae, wo sapan anpa iforo atoma +26, a 4epes Te, 1o
aTOM EJIEKTPOHEHTPAIBHMI, TO ¥ eNeKTPOHIB MOBMHHO GyTH
26, cyMapHMit HeraTMBHMI 3apsl AKMX CTAHOBMT: —26 (3apan
€/IEKTPOHA — HaliMEHIUMA HeraTHEHMH 3apal, NpHHAHATIOL 3a
OIHHHLIO).

Bimkpurra (isMMHOrO IHAYEHHSA NMOPANKOBOTO HOMEpa Ao
HoBe OOIPYHTYBaHHMA PO3MILIEHHIO €/IEMEHTIB Y MepiomMuHii
cHeTeml, 3'AcyBaniocd, L0 efeMeHTH po3MillleHi He CTiMBKM 2a
3POCTAHHAM ATOMHOL MACHM, CKLTBKH 3a 3pOCTAHHAM 3apamy
anep ixHix aromin. [licTama noscHeHHa i ymasaHa cymepeu-
Hicte y cHeremi . [ Menneneera — posMiinenns Tpeox map
emeMedTiB (Tesyp i lon, Apron i Kaniit, KoBamer i Hikon) me
B IOPAOKY 3POCTAHHA INHIX aTOMHHX MAac, a HaBmakW. Buaem-
JIoch, WO TaKe PO3MillleHHS BUIMOBINAE 3apajaM SAep aToMiB
LHX eneMeHTiB. OTke, cynepedHOCTI HEMae.,

Ha ocHoBi uporo BigkpuTrs nepiomyqHMit  3aKoH
A. 1. MeHngeneera HMHI bopMymOETECH TAK:
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| BnacTuBocTi enemewTia i YTEBOPEHWUYX HMMMH npo-

cTux | cxknaguux pe4YoBuH nepebysawTe ¥ nepio-
!quuuiﬁ IaNewHOCTI BiO BenNWYMHK 3apaay anep
| TXHix aToMmiB.

§ 5. CKTAID ATOMHHMX AJEP. 130TOIMTH

Crnan atoMAHx agep. 3rigHo 3 CYYACHMMM YABIEHHAMH,
aToOMHI Alpa CKMANAKTHCA 3 OBOX BHIIB eNeMeHTADHHX YACTH-
HOK — npomonis 1 wedmponie, Axi o0 eIHYIOTH 3araMbHOW0
HalBok Hyioy (Big mat. nucleus — sagpo). [Npoton (cumBon
p) Mae 3apag +1, HelTpoH (cMMBOM n) eMeKTpOHEHTpaMbHHI
(sapany ®e mae). Ymcno mpoToHiB y Ampi aToma eleMeHTa
NOPIEHIOE TIOPANKOBOMY HOMEpY IBOTO efleMEHTa i BH3HAYaE
fioro Miclle v TepiomHuHiii cHcTeMi. ToMy NMOpPAIKOBHMA HOMep
eIEMEHTA HASHBAWOTL MpomonKum wuctom. OTXe,

| NpoTOHHE 4Yucno OopiBHIOE 3apAny AOpa aTtoma
| eneMeHTa.

Maca mporoHa MaiDKe JopiEHIOE Macl HelfTpoHa 1 cTaHo-
BMTE OIHY ATOMHY ONMHMINO MacH (3. 0.M.), o B 1836 pasis
Oimeme 3a Macy emekTpoHa. Lle o3Hayae, w0 NpakTHYHO yed
Maca aTOMa 30CepemkeHa B Horo ampi. 3aramsHe wc/o npoTo-
HiB | HeHTPOHIB HAIMBAIOTE MCIOHNUM HUCIOM. Hyxnonne
uHeo | 3apan Aapa (npnTnHHc ‘I]‘IQJIO} TO3HAYAKTE BLUIMOBLIHO
BEpXHIM | HICKHIM iHIGKCAMM 3MBA Bil CHMBONA eeMEHTA,

Hanpukaaa ;) Na.

|  Twn aromie i3 NEBHUMK ZHAYEHHAMM HYKNOHHO-
| ro i NpoOTOHHONO YMCEN HA3IWBAETLCA HYKMIQOM.

Ana nosHa¥eHHA HYKIOA BUKOPHCTOBYIOTH HA3BY e/IeMeH-
Ta, 00 AKol Yepe3 gedic NPHEIHYIOT: HYKIOHHE YHMCIO, Ha-
npuknan Okcuren-16, abo 0.

Ciag aToMHMX AOep MOXHA BMIHAYMTH 33 JOTIOMOTOND
MepiogMYHoi  CHCTeMW. 3HAKOUM, 100 MOPAOKOBMI HoMep
(MpoTOHHE YHCNO) eNeMEeHTa BIIMOBLIAE 3apany Anpa foro
aroMa, ToBTO YMCHAY NPOTOHIR, i 3HAKOYMM BiTHOCHY ATOMHY
Macy eNeMeHTa, SKa NOPIBHIOE CyMi MPOTOHIB i HeEHTPOHIB,
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MoxHa obumcmrTd uMcno HeifTpoHie vy anpi. Hanpuxaan,
MpOTOHHE 4Mcno eleMeHTa Kanmito nopiemioe 19. Ie ozmauae,
o 3apal agpa Horo atoma +19, tobro B sapi Mictireea 19
nporoniB. OcKimBKHM BiIHoCHAa aToMHA Maca Kamiio cTaHoBHTE
39, To B aAapi itoro aToma MicTHTeeA 39 — 19 = 20 HeitTpoHis.

[IpoToHM | HeHTPOHM YTPMMYIOTBCA B AApi criermdiaHMMM
adepuumu  curamu. LI cHIM QiloTh e Ha OVKEe MATMX
BiicTaHax (He Gimbime 1077 oM) i Jocaraiots HamseHuaitHol
BeMMYMHM, Aka B 100—I1000 pasie nepepMuive KynaoHiBchKe
BUIITOBXYBAHHA OOHOHMEHHO 3apAIKEHWX TPOTOHIB. [Mpu-
poda AOSPHHN CHJI OCTATOYHO LIE He 2'dgcoBaHa.

Izoronu. BinblUicTh eeMeHTIR, 1O TPAMAAIOTLCA B MPHPOTI,
CKITAAETECA 3 mmx HyEstiais, Tak, npupomHmuii OKcurew,
Kpm Hykinie °0, MicTHTs 1me aToMH 3 HYKJIOHHHMH {HCIaMH
17 i 18. Tobro B mpuponHomy Oxcureni € pisHi THNH aTOMIEB,
AKi MICTATE ¥ AOpi OIHAKOBE 4MCNo TpoToie (mo 8), ame
pisHe wdcHo HelTpoHie (BiamorimHo 8, 9, 10), wepes wo i
BUIpisHAKOTECA MK cofolo 3a aToMHOK Macolo. 3asHaueHi
nyknimn *0, 0, "0 i ¢ fomonamu Okcuzeny.

l PiaHoBuaM artomiB neBHOro enemedTa, axi

1 MaKThk OOHAKOBE MNPOTOHHE 4YWUCNO, ane pisHe

I HYKNMOHHE YMCNO Mac, HA3WBaKWTL i3oTonamu (Bif
rpeuy,. i30C — 0AHAKOBWUIW, TONOC — MICLE).

Otxe, izomonu — e wywiidu odnoeo ximivHO20 eleMenma,
TOMY TEPMIH «i30TOMM* BAMBACTRCH JIMINE ¥ MHOMMHI (3acTa-
pije «isoTor» i € HVKILD).

Haseu i cuMBonM isoTomie 3eMuaiino 36iraoTecs 3 Ha3BaMM
I cHMBOIAMM BUITIOBITHOTO XiMiydoro ememenTa. Jlmue isoto-
MM Hajrermoro XiMiyHoro enemedTa TiAporeHy 3 HYKIOHHMMM
ydcaaMe 1, 2 i 3 MaloTe BracHi HA3BM 1 CMMBOJIM: MpPOTiH —
\H; neitrepift — D, abo {H; tpuriit — T, a6o JH.

BinxpuTtrda iz0Tonie Aan0 3MOTY MOTMHOMTH 3HAHHA [OpO
KiMIUHWIH eneMenT,

XiMiYHWH eneMenT — e TN STOMIB, Wo Xapak-
TEPHU3YETRCRH OO0HAKOBMUM NPpOTOHHAM YHCNOM
(sapspom aapa).

BBwnmm B NpHpomi ﬁUIbllI]G‘l'h XIMIMHMX elleMEHTIB icHYE ¥
BUrAni isoromiB. ToMy BLIHOCHA aTOMHA Maca TAKHMX e/leMeH-
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TE BUIHAYAETECA BeNMMYMHAMM BITHOCHMX ATOMHMX Mac
KOXHOTO 3 HYKLIB 3 YpOXYBAHHAM IXHBOI MACOBOI YACTKM B
npuponi. Hampwknaz, y npHpomHoMy Xnopi MacoBa 4YacTka
Hykiina “Cl=75,53%, a myxim “'Cl=24,47% (aTommmx
BiICOTKIB). 3miicH BiTHOCHA aToMHAa Maca eneMeHTa Xmopy
nopieHioe 35,453 (oxpyraeHo 35,5). Came Tomy, o Malbxke Bei
efleMeHTH — LIe CyMIlll HYKILIB, iXHi BioHOCHI aToMui Macw
He uiToyuciosl, a apobopi. JLa eneMeHTIB, AKi He MaioTh i30-
Tomis, Hanpuknax Harpilt, Amosminisi, ®ocdop, Onyop Towo,
BLIHOCHA aTOMHA Maca TAKOX He € LiNoYMcroBolo (ane Habmi-
waerbcd go Hel). lle noscHiwoeTsca THM, mio KapBowm, monl
Oepernct 3a TOUKY BIUUIKY BUIHOCHMX aTOMHMX MAC iHIITHMX
C/ICMCHTIB, CaM CKNANAETBCA 3 OBOX i30TOMiB (A, = 12§ A =
= 13), a mnAa BH3HAaMeHHA BiOHOCHOI aTomHoi MacH Geperbos
OOMH i3 TipHpoaHMX isotonie KapBowu-12.

OcKLIBKM  i30TOMH MEBHOMO eNeMeHTA MAIOTL OJHAKOBE
MPOTOHHE 4YMCAO (3apad Aapa). a oTHe, i OOHAKOBE WUMCTO
EMEKTPOHIB, #AKI OOHAKOBO pO3MINEHI 33 eHepreTHJYHMMH
piBHAMM, TO IXHi XiMi4YHI BIACTMBOCTI TAKOX TIPAKTHYHO OOHA-
KoBi. ToMy MOXHA rOBOPHTH Mpo XiMiYMi BIACTHBOCTI, Ha-
npukinan Xnopy, He Gepyau Ao ysard Horo isoTormgi crma.

Isorormt (oxpemi HMyKToHM) noaUtmioTs Ha cmabitedi i pa-
dioaxcmueni  (padionyicnidu). Crabimesi HyknigH MaioTe  yei
efMapHi» eneMeHTH | GiMBILCT «HEMApHMX» 3 IIPOTOHHMM
YHCIOM (MOPATKOBHM Homepom) =83, Hykniaow Bcix enemeH-
TiB, posMillleHMX Y NepioMfuHiil cuctemi micna BicmyTy, pa-
JioAKTHBHI,

PanjoaxTusumit  posnan  ximivmmx enememtis. V npoueci
PAZIOAKTHBHOTO BHTIPOMIHIOBAHHA ATOMM PANIOAKTMBHHX eJie-
MEHTIB PO3NMAJAIOTLES, NMEPETROPIOIOMHCE HA ATOMM iHIUMX efe-
MeHTiB. Tak, koweH atom Pagito Ra posmervmoetscs ma aTom
lenito Ta atoM Pamowy Rn. Bimmosimni npoeti pevosmm —
renift i panoH — HAMEXAaTh 00 POOMHH IHEPTHMX rasie:

226 4 m
s Ra = He + Z°Rn

Panon TakoX pamioakTHRHMI, BiH BHMINpOMIHIOE eNeKTpoOH i
repeTROPETLCA Ha Hykmia Ppamiie-222 i 1.0

m m 0
w Rn— Fr+ e
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Ha minminy Bin XiMiwHMx peaxuiif, min yac sSKMX aToMu
3UNMUAIOTECH HEIMIHHMMM, Y HaBeleHHMX PIBHAHHAX TpoLIECiB
PATIOAKTHEHONO PO3MNALY BiIOYBAETBCA IEPETBOPEHHA OMHMX
aroMiB Ha iHun. Taki npollecH Hanexats mo Adephix peaxyii.

KoxHuit patioHyKma Ma€e cBOK UIBHIKICTE PaXioaKTHEHOTO
po3namy, AKY HEMOXJIMBO Hi 30L1blumMTH, Hi 3MeHmmd. La
IBMAKICTE He 3/IEXMTh Bl KOHKPETHMX YMHHMKIB i XapakTe-
PH3YETBCA nepiodom nigposmady. BiH nMokasye, mo mpoTArom
HNedKOT0 Yacy po3NafacTecd MOMOBHHA MepBMHHOI KUTBKOCTI
HASBHOIO panioHyKiina. B HacTymamit taxmit camnit mpomizkox
4YaCY PO3MANAETRCA TOMOBMHA 30MMIUKY, ToOTO BORiYI MeHIe,
e B HACTYIHWIA —IN¢ BOBiYi MeHINe, HIK ¥ MoMepemHii, i
T. . Criocrepiraioun, HATTPHKMAN, 33 3MiHOW KinkkKocti Pamo-
HY *'Rn, BCTAHOBMAM, Mo depes 3,85 obu sammuacTses
MOJMIOBHHA HOro MovaTkomoi Kimekocti, mie depes 3,85 mofu —
Tibku 1/4, motim 1/8 i 1. .

MNpomixok uyacy, NpoTAroM #AKOro YWcno pa-
Di0OaKTUBHUX aTOMIE AAHOrNO eneMeHTa 3IMeHLly-
ETbCA BABIYi, HaauBawTL nNepiogom nispoanany.

s pemuMHA XAPAKTEPHIYE TPHMBANICTE MMTTH eJIEMEHTA.
Ina pi3HMX pamioAKTHEHMX eNeMEeHTIE BOHA KOMMBAETHCH Bil
YACTOK CEKYHIM A0 Minbapmie pokis. Tax, mwa IMomonio ***Po
repion TiBpOINATy CTAHOBMT 3 xB, mia Pamiio “**Ra —
1620 pokie, nna Ypamy “*U —4,5 mapn pokis, mo MoxHa
nopiBHATH 3 BikomM 3emni, a mna Topito “*Th — erpuyi Gine-
ule — 14 mapa pokie. 3poaymino, mo aeapia Ha YopHoOHm:-
chkitt AEC (1986 p.), eHacnigox axoi Ha Vxpainy (ta iHun
KpaiHW) 3pauiacd Mafoke pea Tabmas Menneneesa 3 Garats-
Ma pamioaKTHBHHMMM ENEMEHTAMM, 3aBIafa HAIIOMY HAapoxy
BeIMYE3HOT IIKOTH.

PapmioakmeHe BHnpomidioBaHHA (panmiauig) HeGeineune
THM, IO BOHO HEBMAHMeE, He MA€ Hi 3amaxy, Hi cMaky, ToMy
momMHA foro HiAKk He Biguyeae, [lpore BoHo, ocobmmBo
y-TIPOMEHi, Ma€ BeJMKY TNPOHHKHY 3INATHICTh, [lpoHMKawwm
BCepeIMHY XMBMX OPraHisMiB, pamialis BMKIMKae foHisauiio'
Momekyn Oiomoriuroi cucTeMM, pyiHye KmTHHHI MemOpamu,

' Monisawis —— MEPETHOPEHH)  CNEKTPOHEATPLTBITHY YAcTHHOK CepeloBHIIa
(aToMiE, MOJCKYT) HE JAPADKCHL MAcTHHEH (foHK).
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BpAKAE KTITHHH KiCTKOBOTO MO3KY TOWIO. A 1ie NMPU3IBOIMTE 10
IeHeTHYHHMX VIIKOILKESHb, AKI MepelaloThed Y clagok Maibyr-
HIM MOKOMHHAM KIITHH, AKUIO KTHHH He BCTMIIH 3arvHYTH.
¥ ceoio uepry, Lie NMpPH3BOIMTE 10 MOpYLIeHE iMyHHOI cHecTe-
MM, FHMMEHHA OMipHOCTI XHMBOTO OPTAHIIMY Pi3HHM 3AXBODIO-
BAHHAM TOLLO.

lo HemaBHROro 4Yacy BBAXATH, w0 icHye OGearewri 1:-'1-
BeHB, HIDKYE 3a AKMH pamiallis He BIUIMBAE Ha 300poB’a
momiH. Huhi Takuil mornan cmpocroBaHo. Tpnnnmrﬁ BIUTHE
MATHX 003 pamiauil YHHHTE P}"HHLBH‘,-" Ol Ha KHMBI nprmnar.m
barato axi SHKBDPIOEH.I'-H{H axi pﬂHlll.[ﬁ HIKOMTH He ToR'a-
3yBamucA 3 piBHeM pamiaiii (Tpuri, THeBMOHiA, niaGer, xBopo-
ou cepud i HHpOK, nﬂp&ﬂl'ﬂl} Hacnpa.am CYTTEBO 3A/ICHKATH
HABITE BLI MATHX 003 ONMpoMiHCHHSA, B TiM 'mc.m H BH}-Tpuu
HEOTO, LHIO COPHUMHIOETBECHA MNOTPAILTAHHAM PB,IIJ.DH}']CJI].II]B BCE -
pemMHY OpraHiIMy paszoM i3 IMTHOK BOJOKD 1 MpPOOVKTAMH
XApUVBAHHA.

IMEHIMTH BIUIMB pagiawdi Ha 3I0pOB'S JIOOMHHM MOMHA,
AKIIO EAMBATH TaKMX 3aXodiB: He croxMeaTH 3abpymmeHi
PATIOHYKTAAMM NMPOIYKTH XapYyBaHHA i MHUTHY Bogy, AKOMoOra
uaCTillle BXMBATH TAKI NMPOIYKTH, AKi MICTATE MeKTHHM (abmy-
KA, JHMOHW, OCOOMMBO iXHA IIKIpKA), WI0 30ATHI «BHBOINTH
patiauiros 3 OpraHisMy, BEMBATH cOpOEHTH — PEYOBHMHM, 30a-
THi BOMpaTH | BMBOOWTH 3 OpraHisMy pamioHykmimw; GopoTHca
3 [DUIOM, PEryJIfipHO TMCTHTH OIAT, B3YTTHA, MMTH IMignory, o
MM MOXE MICTHTH PATiOAKTHEHI eleMeHTH.

[licna BIIKPUTTA ABMLIA PALIOAKTMBHOrO pO3Maly CTAIO
3po3yMiNo, MO XiMIYHI eNeMEHTH HE € BiYHHMMM i He3MiHHHMM.
BoHM MOXYTE nepeTBOpIOBATHMCA OIMH Ha oauMi. Lleft daxr
3ACBITYYE BIAEMOIB'A30K ENEMEHTIB, INHIO CIIOpiIIHEHICTE.

3aBOAHHA ONA CAMOKO HTpOMKD

23. YoMy NPOTOHHE YWCNO € BAXNWBOK KOHCTAHTOK XiMiYHOMD
enamenTa?

24. Y yomy nonsrae cyTe HaykoOBOro OGIpYHTYBAHHA pO3IMi-
LLEHHA BNEMEHTIE ¥ NepioguyHiid cucTeMi nicna BigxpuTTR diauy-
HOMD 3HAYEHHA NOPAOKOBOro Homepa, ToBTO NpoToHHoro Yucna?

25. Ak nobygoeani aTom | Rgpo atoma?
26. lWo ew 3HaeTe npo isoTonu?
27, Wo Take xiMidHWA enemeHT? HK NOACHWUTH ICHYBAHHR
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ApoBoBWX 3HAYEHL BLOHOCHMX ATOMHMX MAC ENEMEMTIE ¥ nepio-
BWYHIA cucTemi?

28. Yucno nporois y agpi vykniga @ocdopy i’gP
(1) 15 (2) 17; (3) 32; (4) 47.

29. flapo atoma 33°Ra MicTUTL

(1) B8 npotouie i 138 welTpoHis;

(2) B8 npotonie i 138 enekTpoHie;

(3) B8 enexTpoHie | 226 npoTouie;

(4) B8 npoTowie | 226 enexTponie.

30. BaranbHe YMCNO ENEKTPOHIB Y aTOMi ENeMeHTa 3 NPOTOH-
HUM yucnom 13 i BigHOCHOK aToMHOW Mmacow 27

(1) 13; (2) 14; (3) 27; (4) 40.
31. Maca aTOMa enemeHTa AOpIBHIOE 3arankHoMy Yucny

(1) enekTponia; {(3) enexTponie i npoToHie;

(2) npoToHia: (4) NnpoToHIB | HeRTpOHIB.

32. MNpoToxHe 4Mcno enemenTa AOPIBHIOE 3aransHOMy YUY
(1) HeATpOHIB, (3) HeRTPOMIB | NpOTOHIR:

{2) npoToHie; (4) npoToHie | enexTpoHie.

33*. Binblwe 4ucno NPOTOHIB, HiX ENEKTPOHIE, Mae

{1) arom Harpio; (3) eynbdig-ion;

(2) arom Cynecypy; (4) BoOH HaTpiO.

34*. OxTeT anexTpoHie Ha 30BHILUMEOMY ENEKTPOHHOMY LWAapi
Mae

(1) S; (2) Si; (3) 0™ (4) K™,
35%. EneMeHT 3 NPOTOHHUM Yucnom 114 NOBMHEH MaTH XiMiuHi
BNAcTWBOCTI, NOQIGHI N0 BNACTUBOCTEA

(1) Mnatuum Bt (3) NniomBymy Ph;

(2) Apceny As: {4) Mepkypiio Hg.

36*, [onuwiTe piBHAHHA Takux AASPHUX peaKwii:
a) EC+$H—135¢+?

6) U = 2Np+7?

§ 6. PYX ENEKTPOHIB ¥ ATOMI

Bizomo, wo B aromi Gyob-fIKOro e/ieMcHTA GICKTPOHM
PYXaloTHCA HABKOMIO AIpa 3 BenM4YedHow wBuikicToo. 1llob
3PO3YMITH CTaH eNeKTpOHa B aToMi, Tpeba BpaxyBaTH MonBiiiHy
NPpUpoIy efleKTpoHa 1 Toif $akT, Wo cRiT aToMa —Le Mikpo-
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ceit’. BiH He MIIKOPAETHCA 3aKOHAM, BHMAB AKMX MM 3BHKIH
CIIOCTEpiraTd B XUTTI, ToOTo B yMoBax Maxpoceity. Ocobmm-
BICTIO MIKPOCBITY aToMa € Te, LI0 HEMOXIIMBO TNPOCTEXKHTH
LUK, 10 HKOMY PYXAETBCH e€JIEKTPOH HABKOJO aiapa, Do B
HBOTO HeMa€ TpaekTopil pyxy. MoxHa rosopuTH mmmue mnpo
BiporigHicTe nepebyBaHHA enekTpoHa B obMmexeHomy of’emi
MpocTopy, IO OTOYYE ATOMHE AAPO. k
IMepebysarua  enexkTpoHa Ha
MeBHif BidcTaHi Bl AOpa VMOBHO
MO3HAYMAKOTh KpankaMd., Tam, Ie
enckTpoH nepefyeae wactimre, pos-
MillleHHS Kparok NiNbHille, TaM,
e pimume,—MeHm wineHe, g
atoMa Tigporeny, o Mae oOMH
EMeKTPOH, XAPAKTepHa TeoMeTPHYHA
Mogent Oymgoed i3 chepHuHoO
cuMetpiere  (Man. 2). Ue nose-
HIETECA THM, WO eNeKTpoH BHAR- 0,053 wM
n9€e BIACTMBOCTI |  YacTMHKM, i ' '
XBIJI. P}".?‘iﬁl'l.'-“-l.llfl‘i:h B, arld, = Man 2. Opbitatema mogens
3aHMAE TPHBHMIPHY OUMHKY TIPOC- gyoma Tiaporciy
TOPY HABKOMO fA0pa, WO HAIMBAETh-
cid amomnon opBimani.

| MNpocrip noBnuay aapa, B AKkoMy HailimoBipHiwe
]| nepebyBaHHA enexTPOHa, HA3WBaETheA oOpbiTan-
|| IO

HinkoM 3posymino, mo 4iTKo BM3HaYMTH Mexi opGiTan
HEMOXUIMED, BOHM OyayTe posrumBuacti. k6K Ha eneKTpoHHY
opbitame MoxHa Oyno NMOAMBHTHCE, TO MH He mnobawwm 6
OKPEMHX KpParok, B AKMX OyBae eNeKTpOH, OCKLIBKHM BiH py-
XAETECA 3 BeJHMYesHow wWweHIKicTH. [ Hac yei Wi kpankw
amumca § v po3UIMBYACTY +eJISKTPOHHY XMapys,

EnextpoH HanmoBHIOE MpocTip HAaBKono sapa Yy dopmi
XBWII, AKY MOXHA YABUTH AK etekmponny xmapy. Heratueengi

! aMixpos (BT rpen. MATHI) — YAcTHHA CKTANHWY CTiB, MO OIHAMAE TVHEe
MATHIL, HaiapiduinMi, Tak caMo AK «MIKpO» — BEAMKMH, sMCIas — BEHYEI-
Huit. Hanpicaan, Meraceit — IE CRIT IUIAHET 1 YpoK.

2 s :

Taxe Toymadcnns opbirani acwo copomeHe, OpliTany — NOHATTA MaTe-
MATHUHE, IMICT AKOI0 BHIUTMEAE 3 XBATROBOTO pignanna [IIpenitrepa.
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3apAN eeKTPOHA BHABR/IETBCH <PO3MA3AHWM» B YchoMy 08’emi
MpocTopY HABKOMO AaToMHoro sapa. Buxoauts, mo sgpo, y
CBOID HEepry, OTO4YeHe TPHBMMIPHOWO ENEKTPOHHOID XMAPOID.
I'veTHHA eNeKTPOHHOI XMapH AK XMapH eJleKTPHUMOTro 3apamy
eMeKTpOHA pi3Ha ¥ Pi3HMX Micligx. Y THX MicLAX, KyIM enex-
TpOH MOTpalUviAe HalidacTilne, YTROPIOETBCH 30HA Halbimbimol
erexmponnol 2yemunu (IMB. Mat. 2).

Kpim obepraHifs HABKOIO AOpa, eNeKTPOH MA€E e CEiil
BIacHMA pyx — cnin. Cripouteso criM (Big aHrm. spin — oGep-
TAHHA) MOXHA YABMTH AK pPyX eNeKTPOHA HABKOIO BIACHOL
oci. HAxuo mpa eneKTpPOHM MAKOTE OJHAKOBI HANpAMKH obep-
TAHHA, TO FOBOPATH, LIO 1le efeKTPOHM 3 NapaleisHuMu cning-
My, A SKIIO HANpAMEM ODepTAHHA ¥ HHX ITPOTHICKH] (0OMH
eneKTpoH ofepTaeTsea HABKOMO BAacHol oci 3a TOOMHHHMKOBOK
CTpLIKOI0, A IHIDNT — MpOoTH TOIMHHMKOBOL CTPLIKM), To e
SMeKTPOHM 3 aumunapatelsiumy (mpomuiexcHumu) cninamu.
Ira enexTpoHM 3 NMPOTWIEXHWMM CITIHAMW CTEOPIOIOTE HARKO-
o cebe MarHiTHe MnMoje 3 MPOTHISKHO CIPAMOBAHMMM CHIO-
BUMH JiHiAMM. Lle 3abeanevye yMoBH mIA B3aeMHOro IpHTA-
TAHHA EICKTPOHIB.

Ha omuifi opbitani Moxe mepebyeaTH /mMmie XBa eEKTPOHH,
AKi MAKThH MPOTWIEXKHI (AHTHNApaTesHi) CITiHM.

CxeMaTHYHO aToMHY opbitank MosHAYAIOTH TAK:

T+

e KBagpaT — Le opBitaie, a cTpimKM — eIeKTPOHH 3 AHTHIA-

pANETEHHMM CITIHAMM.
OpHoenekTpoHHa opbiTant 300paXyeThcA Tak:

T

Xapakrepuctuka opbitaneii. fAxiwo iinetsen npo TV 4acTHHY
eneKTpoHHOI xMapH (opbitani), me @ ryctHa Hafbimbmoma, To
MOXHA TOBOPHTH Mpo il posmip i n:]:-np:.ty:. Tak, samemHO BiI
BEMYHMHH eHEpril efIeKTPOHHI XMapH pO3pPISHAIOTHCA 3a PO3Mi-
pamit. UMM cHMBHINIE TPHUTATAETLCA EMSKTPOH OO0 AIpa, THM
fioro xMapa (opBiTanes) MeHIa 3a poiMipoM, ane NIMBHIMA.

Op6Gitan (eneKTpoHHI XMapH) pO3DISHAKOTBCH He JMIle 3a
posmipamu, a # 3a dopmoro. Tak, exmHmil enexkTpoH B aTomi
lNoporeny, pyxam4Mch HABKOMO HAIpa, YTBOPIOE EMeKTPOHHY
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xmapy  chepuamol  dopyu.  OpBitani,
uo MawTk GopMy Kyni (cdepu), mno-
IHAYAKTE OVKBOIO S, A ENeKTPOHMW, op-
Oitani akMx MawTe chepuuny dopmy,
HAIHBAIOTh S-etexmponamu (Man. 3),

[pore opbitani (enekTpoHHI XMapu)
MOXYTh MATH il iHIDy dopmy, HanpHk-
nan dopmy rasteni (of'eMHoi «BiciM-
kue) abo e cknanHinry. Opbitam, wo
MalOTe (OpMY TOHTENi, [103HAYAIOTE _
GyKBOW p, a enekTpoHM, opbitami sxux a0 3. DPopse s ip
MAKOTe raHTenenonibny dopmy, Hasu- opoiTaRch
BAIOTE p-edexmporami (Aue. wman. 3).

Uenrpu opbitaneit 36iraroThea 3 LeHTpoM ampa.

p-Opbitani BLIPIIHAIOTRCA ONMHA Bil ONHOI POIMillIEHHAM YV
NPOCTOpi; BOHM POIMILUYIOTBHCA B3NOBK TPHOX B3AEMHO Tnep-
NEHIHKYAPHHUY occil KoopauHAT (Man. 4), Opbitani cknammi-
unix Qopm nosHauaoTeea Syknamu &, f Ta in.

EnextponHi xmapu pisumx dopM Biapizmsiorsca Mix cobolo
e i cHIDK0 NPUTATAHHA Jo aapa. Tak, s-enextponn, opbitani
AKX MAOTh cepiyuHy hopMy, NPUTATAIOTECA 0 A1pa CHIBHI-
uie, HIX p-eNeKTpoHH, opbiTili AKMX MalOTh GopMy raHTem, a
EACKTPOHH 3 ime cknanHimmmu dopmamu opbitancit npuTa-
rAnThCA e caabkinie,

Man. 4. Cxema BIACMHOIO posMiucuns pophiTagel ¥ npocropi
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3apfaHHA 4NA CAMOKOHTROMNKD

37. Ak Bu cobBi YyABRNAETE MOOENL pyxy ENEKTPOHA B aTomMi
xiMiMHOro enementa?

38. Aky dopmy mae: a) s-opbitane; 6) p-opbitans? Hamanwoi-
TE IXHi Moaeni.

39, Hakpecnite TpW OCi KODPOMHAT | HAMANIOWTE BINO0BX HAX
TpW p-opBiTani.

40. Buninire i3 nnacTunivy Mogenes s-opbirani. 3a ponowmorow
cipHukie 306pasite 1 POAMILLEHHS BIGHOCHO OCel koopguHar. Tak
camo BMroTYATE mogeni p-opbitaneii | posmicTiTe ix y npocTopi
OfjHY BiAHOCHD OOHOI.

§ 7. E¥J10BA EJTEKTPOHHO! OBOJIOHKH ATOMIB

Bu BXe 3HacTe, WO 3AraibHe 4YHCAO EICKTPOHIBE Y aTomi
BIANOBLIAE TMPOTOHHOMY 4HCAY, TODTO MOPAAKOBOMY IOMepY
efeMenTa, i yTROpIOC ioro eNeKTpoHHY oDONOHKY.

Enextporn uici ofonoMku MaloTe pidHMil 3amac eHepril,
TOMY OOHI 3 HMX CHIBHIIE NPHTATYIOTBCA 00 Adpa i po3mi-
myioTheA GMTKde M0 HBOTO, iHIL — caabKile NpUTAryroTses i
POSMIIIYVIOTECA Jaii Bll sapa, TobTo TONOKEHHA KOXHOTO
eAEKTpOHA B ATOMi BiiNOBLIAE #oro eHepreTHYHOMY CTAHY.
Ock YoMy eNeKTPOHM POIMILIYIOTECA HABKONO #Aapa wapa-
MH — TAK IBAHHUMH eIeKmpoHHUME apau.

Kosuuii enexTpoHHuil IAp CKIANAETRCA 3 MMEBHOI KUlb-
kocti opbitaneii neswoi dopmu. Tak, nmepumMd wap ckaa-
naeThes 3 opbitani ooHoro THNY — oaHiel s-opbitam. dpyruit
map — 3 opbitaneil agox THMIB — 5 i p. Tperiit wap — 3 opbi-
Taneil Tprox TMNie —5, p i 4. Buxoawrs, Axud womep wapy,
cminbku € ghopm opbimaaci, wo tozo ymeopwioms. [lpore uncno
opbitaneil Ha KoxHoMy wapi pisHe, BOHO NOpIBHIOE M, [e
n — HoMep wapy. Tak, Ha nepmomMy mapi (n= 1) ogHa opbi-
TANMB, HA Apyromy (n= 1) —YoTHpPH, HA TPETBOMY (0 = 3) —
IeR'ATE | T. I

Op6itani pisui 3a dopmolo, i Ha KOXHIA i3 HMX Moxe
nepebysaTH He OUTBIL HIXK JBA CNEKTPOHH, 4 3HAYHTE, 3ardiib-
He YHCID eNeKTPOHIB TMEeBHOTO eNeKTPOHHOro WAapy NopiBHIOE
2n’, me n — HOMEp 1mapy.
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OTtxe,
l-it wap cKnaDaEThcA 3 QOHIET s-opbiTani;
2-it wap cknagaeTbed 3 onHiel s-opGiTani
1 Tphox p-opbiTanci,
3-i wap cKMANAETLCA 3 OOHIED s-opbiTani,
TpboxX p-opbiTaneil i n'aTv d-opbitaneil.

Juaroun  GvooBy  eNeKTPOHHMX 1UApPIE, MOXHA VABMTH
CTPVKTYpY Beiel enekTpoHHol obonoHkM atoma. [na uboro
HeoOXAHO 3HATH MPAaBHIA 3AMTOBHEHHA SIeKTPOHAMM BUIBHHX
opbitaneit. i npaBmna nogaHo HHE4e.

1. EnekTpoHM 3anoBHIOKTE €NCKTPOHHLI LWIAPM ¥ TOPAIKY
nocaabaeHHd NMPHTATAHHA X 0o Agpa (Bl |-ro Do HACTYNHHX).

1. 3anopHeHHs eneKTpoHAMHM OpDiTANeil KowHOTO LIapy
RINGYEAETECA TAKOX ¥ MOPAOKY NocnabieHHA 38 A3KY 3 ALpOM:
CMOYATKY 3anoBHIOKTRCH  s-opbitami, moTiM  p-opbitani, gani
HACTYITHI.

3. Ha xoxwiit opBitani mowe nepebypath He Oinblr Hix
IBA eNeKTPoHH.

4, EnekTpoHM 3anoBHIOWTE opbiTUl COOYATKY MO OOHOMY,
a AKIo elekTpoHis Diasule 3a ymcno opbitaneil —To no Aea,
ToOi YTEOPIIWOTLCA eickmpoini napu.

Posrnanemo, Ak DyaVIOTBCH eNEKTPOHHI LIAPH ATOMIB Xi-
MIYHMX €IEMEHTIB Y MOPANKY 3POCTAHHA 3apadiB iXHIX suep.

Hadimerumit 2apan Mae agpo aroma lNoporewy +1, ToMy B
aroMi MicTHTECA | enekTpoH, AKMHIT po3MilyeThbcd Ha €IMHIN
s-opbiTadl nepworo elekTpoHHoro wapy. EnextporHa dopMy-
na atoma liaporeny Taka:

Homep .
eNeKTPOHHOTO |¢ T HMciao eneKTpoHIB
mapy |

Popma opbiTami

CxemariuHo enektpoHHy Oyiosy atoma laporeHy MoxHa
nogatH Tak (amBe. § 6):
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H|T

3a laporewom ine Tenifi. Horo atom mictuts ViKe aBa
CNEKTPOHM Ha $-OpbiTali Mepmoro eeKTPOHHOro wapy. Tomy
eNnekTpoHHa dopmyna atoma lenilo 15, abo, cxematiumo,

7

15

He| Tl

OcKinbKH Ha NepuioMy efekTpoHHOMY mapi Moxe nepeGy-
BATH TUTBKH IBA €NEKTPOHM, TO MEPUIMii map B atomi Teilo €
INBEPLIESHHM,

B enementis npyroro nepiony nounae Gyayeatmes Opyruii
SEKTPOHHMIA WIAp, Ha AKOMY Moxe nepefysBaTH He GLIBII HiX
8 enexTpoHir (npuramaiite dopmyny 2n%). JanmMwemo enek-
TPOHHI GOPMYIH eleMeNTIB Apyroro nepiomgy:

25
,Li 15°2s"; s |1
Li |
25
Be 15°2¢8; Is |
Be |TI
p
2s T 1
B 15°252p'; Is |1 ]
B [Tl
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25 —
L 15272% Is | 1%
c [N
2p
25 =
N 152529, s |1 e
N [N
2p
BT T
Nt
Is |1
0 15252p"; o |t
2p
F 15°252p% Is |1
F |1
2p
T T
oNe 15252p% Is | Lid B
Ne |H

OckiflbkH Ha 30BHIIIHBOMY ENEKTPOHHOMY AP He MoXe
Oy Ginbln Hik 8 eNekTpOHIB, TO NpYTHil eNeKTPOHHMI map
aToOMa HEOHY € 3ABEPLICHHM.

B aTtoMax efeMeHTIE TpeThoro mepiomy nouMHae q}opn’?'aa-
THCH TpeTiit enexTpoHHMIT wap. 3rimHo 3 dopmynor 2#° Ha
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HBoMY Moxe Oyt 18 enektponip, ame mopwicno saGynysatica
¥ ENIEMEHTIE MAJIOTO TPETLOTO Mepioay BiH He BETHrac:

uNa 15°25°2p°3¢; 3d

Ip .

rr—— - [ T

25
B

MNa

AL 1525 2p°35°3p"; 3d

2 GaaiiaNs

~ -
2s
v N

.

AT 12282053835, 3d

B L L1 1]
15
PR

B aromi Apromy 30BHILMII eNEKTPOMHWIT AP MICTHTL
§ eNeKTPOHIB, OTKe, BiM 3aBepmienmit. [Tpote 3aGyzoma Tpe-
ThOTO CACKTPOHHOID INADPY ITHM He BUYEpIIVETBCA, 00 BiH
MoXe MicTimu saranom 18 enekrpouis, Tofro 10 emextpoHim
Ha d-minpieni. Ueil ninpisens QopMyBaTHMeTRCA  aani, ¥
HACTYITHOMY Mepiomni.

3anucani Bume enekTpoHHi GoOpMYIM Y MOEIHAHHI 3
rpadivHUMH CXeMAMM PO3MIILEHHA eNeKTPOHIB ¥ TAK 3BAHMX
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enepzemunnux Kosipkax BinGueaoTs GynoBy eneKTpoHHOI 0bo-
JIOHEH aTOoMA, HOro elexmponHy Kongizypauio.

3p’A30K ENEKTPORHOI GYADBM aToMa 3 NOJOKCHHAM €JEMERTA
B mepiogwunii cueremi. 3a MictleM elleMeEHTa Y TepioNHYHIN
cHCTeMi MOXHA BHIHAMMTH §oro enekTpoHHY dopmyny. s
UBOre MoTpiGHO 3HATH MepefiyeHi HIDKYe 3aKOHOMIPHOCTI.

1. YUMcao eJIeKTPOHHHMX UIAPIE Y aToMi, Ha AKHX po3Mi-
IYIOTECA ENEKTPOHM, JOPIBHIOE HOMEPY Mepioja.

2. Ynicno eneKTpoHIB, 110 PO3MILIVIOTECA HA 30BHINIHBOMY
wapi B eNeMeHTIB TOMOBHMX ITATPYT, NOPIBHIOE HOMEDPY TPYITH.
Ui enextpoHM € BAISHTHMMH, TODTO BOHM OepyTh Y4acTh ¥
XiMiuHii B3aeMonii.

3. B enemenrie nobispmmx niarpyn ITT—VIT rpyn micno
BAMEHTHHX eNeKTPOHIB TAKOX AOpIBHIOE HOMEpPY CpyrmH, ane
POIMILIYIOTECA BOHH AK HA 3OBHIlUHBOMY, TaK i Ha Mepenoc-
TAHHEOMY CCKTPOHHOMY MIapi.

3asaaHHaA ons CAMOKOHTDOMIO

41, 3anumwite enexTpoHHi copumyni aromie Mg, Si, Cl i
rpadiivvio 306pasiTe POSMILLEHHR ENEKTPOHIB 3a EHEPreTHUHHMMK
KOMIpKaMA,

42, JanwwitTe enekTpoHHY KoHgIrypauio aToMa Kanio.

43, MakcuMansHe YUCND EenexkTpoHIB, AKI MOXYTbE 3aimMaTi
3s-nigpisens, OOPIBHIOE

(1)1; (2)2; (3)6;, (4)8

44, MagcumansHe 4YWCNo ENeKTPOHIB, AKI MOMYTE 3aiiMaTtid
2p-nigpieeHts, NOPIBHIOE

(1)1, (2)2; (3)6; (4)8.

45, EnemenT, aToM axoro mae kondirypaujo 15°2s°2p%3s°3p",
L

(1) Al; {2) Ca; (3) CL; (4) Na.

46. EnexTpoHHY KOHGINYpawin iHepTHOMD rasy Mae

(1) Te*: (2) Cu™; (3) Fe*'; (4) Cr'.

47. Yncno enekTpoHiB y HOHI xpoMy 5.Cr'’ AopieHioe

(1) 21; (2) 24; (3) 27, (4) 52.

48, YactuHm Ne', Na“, F~ maote ogHakose

(1) HYKNOHHE YWCAO; (3) 4YMCNO enekTpOoHIB;
{2) wucno HelTponie;  (4) NPOTOHHE YMCNO.
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§ 8. BAIEXHICTh RIACTHBOCTEN ENEMEHTIB
B MEPIOIUYHOI 3MIHH EJTEKTPOHHMX
CTPYKTYP ATOMIB

Bu Bxe noeinamica, nio BcepenwHi KokHoro nepiomy B
Mipy 3pOCTAHHA BE/MYWHM 3apaay Adep ATOMIB eleMeHTIB
MOCAIOBHO 3MIHIOETHCA CTPYKTYpPa 30BHILIHBOTO (IHKOMM i
MepelocCTAHHBONO) eneKTPOHHOTO wwapy. Came 3 MM 38’43a-
HHE Mepexil v nepiogax B eNeMeHTIE 3 MeTUHYHMMME RIACTH-
BOCTAMM [0 €MeMeHTIBE 3 HeMeTATUMHIMHE,

BracTHROCTI elleMeHTIBE — 118 03HAKH, #Ki CTAHORMATL 1XHIO
BLIMilHY ocoBmueicTe. Lle moxe Gyrm pagive ix atomis, enex-
TPOHETATHEHICTL TOLILO.

Paniye amoma. I3 3poctaHHam 3apajis snep aToMie enemen-
TiB YCEPEOHHI Nepioay NPUTATAHHA ANPOM ENEKTPOHHMX 060-
JIOHOK [MOCHMIOETECA — BUIOYBACTLCA CBOEPIIHE «CTHCKAHHA»
ix, i pamiyc atoma smeHmyersea. Hanpuknamo, v pasi nepexomy
Bin Jlimio no Heony 3apan snpa noctynoso 36itburyetses (Bin
3 mo 10), MO 3YMORTIOE 3POCTAHNA CHI MPUTATAHHS eNeKTpo-
HIB [0 AAPA; PO3MIPH ATOMIB 3MEHIUYIOTBCA. TOMY HA MOMATKY
nepioly po3MilLYIOTBCA €NeMeHTH, Y AKHMX HEBEIMKE YHCIOo
ENeKTPOHIB HA 30BHIIIHBOMY eNeKTPOHHOMY Iapi | BelHKHI
pasiyc aToMa. 3po3yMmilo, LIO eNeKTPOHH, fAKi nepebyeaiors
mani Bim snpa, caabkile 3 HAM 38'A3aMi | Jerme BiIpHBAKOTHCS
BUl Hboro. Taka CTPYKTYpa XapakTepHa /UM ATOMIB efleMeHTiB-
METAJIE.
® CxapakTepuayiiTe enemMeHTH, POSMIlLEeHi HanpukiHui ne-

piogy, Hanpuknag Il 4 lll. Ska cTpykTypa ixHix aTomig?

A0 KUY rpyn eneMeHTIE BOHM MAal0ThL HANexaTu?

Enexrponeraruenicts. BinHocHa nerkicTs Binpueanua enek-
TPOHIBE € TOMOBHOKW 0oCODNMBICTIO eNeMeHTIB 3 MeTAmivYHMMMH
BIACTHBOCTAMM, ATOMH METWlB MNOpPIBHAHO MErKo BULIAKTH
e/IeKTPOHM 1 He MOXYTh NPHEAHYBATH IX LA aoGyaosH cBoro
30BHIIHBOTO WIAPY eNekTpoHHol obomonkn. B uwomy pasi
TORBOPATH, MO [U1A aTOMIB METAMB eNeKTPOHETATHBRHICTE He
XApAKTe pHA.

EnexTpoHeraTMBHICTIO eneMeHTa HA3IWBAKTb
BNACTURICTE WOro aroMma nNpuTAryeatv po cebe
CNiNbHi ENEeKTPOHHI NapM NOPIBHAHO 3 iHLWIWMUK
ENeEMEHTaMMH CMONYKM,



THM BHUIA €MeKTPOHETATHEHICTE €IEMEHTA. THM ScCKpasille
BMABIEHI Y HBOTO HEMETANMHI BMACTHEROCTL. 3a <jieKTpoHera-
THBHICTIO eIeMEHTH PO3SMINYIOTHCA ¥V TAKMil pan:

F>0>Cl>Br>S8S>P>C>H>81>
>Al>Mg>Ca>Na>K>Cs

HaiiGinsiua 3naTicTs 00 NPUTATYBAHHA eNeKTPOHIE BAac-
miea $nyopy, HaliMeHma — Llesito. V nepiodusniti cucmemi
caekmponezamuaiicms  eaeMenmis  spocmae @ nepiodax  zaiea
HGHPaeo, a & 20108HUX Midzpynax —3nu3y ezopy. Taka 3aKoHO-
MIpHICTh MOACHIOETECH THM, IO B IMepiofax y Mipy 3pocTAHHA
3NpANIE AOSp ATOMIB MICNO ENeKTPOHIE HA 30BHIHBOMY IHapl
30UEIIVETRCS, pafive aToOMIB 3MEHIIYETHCH, TOMY INErKicTh
BiIPHBAHMA eJIEKTPOHIB LIbOr0 IIAPY TAKOX 3IMEHIIVETHCH, a
CINCKTPOHETATHBHICTE 3POCTAE, OTHKE, MOCHWIIOTLCA i HeMeTa-
Ai4HI BAICTHBOCTI €ISMEHTIB. Y roNoBHMX MATPYIax HABITAKH:
CIOCTEPIracThCA 3POCTAHHA PaliyciE 3BepXy BHH3, WUI0 MOAC-
HICETRCA IDUMBUIEHHAM YHMCNTA @IeKTPOHHHX WAPIB ¥ aToMax,
TOMY JIETKICTL BiAPHEAHHSA eNeKTpoHiB 30inbluveThCA, a ensk-
TPOHEMATHEHICTE IMEHIUYETRCH, OTHE, TMOCHTIOKTRCH METANIYHI
BRAACTHBOCTI ENEMEHTIB.

Bnacrusocri imeprunx  enementie, Koxmoni nepion 3axin-
YYETHCH IHEPTHHM e€JIEMEHTOM, BIACTHBOCTI AKOTO He OaloTh
IMOMM 3apaxyvBaTH §oro oo THMoBMX Hemeramns. lle nosmc-
HIOETECH THM, IO ATOMH IHEPTHMX eleMEHTIB MAKTh 3aBepIle-
Hi 30BHINMHI eNeKTPOHHI WIAPH, 4Ki € TIOBHMMM OKTeTAMH
(BuHATOK — ['esiil, v Hboro 2 enextponu). CriffKicTio Takoro
DKTETY NOACHIOETECA MACHMBHA TOBSIIHKA iIHEPTHMX eleMEHTIE,
1o nepedyeaoTk v opMi NpoCcTHX PeYOBMH — IHEPTHMX rasis,
¥ XiMITHUX peakilifX 30 3BMYAiiHMX YMOB.

IMonitnicrs ByacTarocTed eneMentis. OckinexkM BAACTHBOCTI
eNEMEHTIE BHIHAYAKOTECA B OCHOBHOMY GVIOBOK 30BHIIHLOIO
SCKTPOHHOTO WIApy IXHIX atoMiB, nodiffiicmes sddcmusocmelf
OKpeMUX eteMenmis, o nepebysaoms ¥ pisHux nepiodax, hodc-
wroembes  noditnicmro Bydosu  F06NMINHBOZ0 EACKMPOHHOZO Wapy
bt amostie. Hanpuenazg, GmM3pkiMH 33 BIACTHBOCTAMH €
taki enementH, ak JliTif, Hatpifi, Kamii. Le mywxmi merami,
ATOMM AKMX HAa 30BHIIIHBOMY WIAPL MAaloTh [0 OODHOMY elieK-
mpoHy. Enemenrd Cyaedyp, Cened. Tenyp Tako¥ BHARIAIOTH
Dm3pki  XiMiMHI BAACTHBOCTI, OCKIIBKM IX aTOMHM  MalTh
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LIeCTHENEKTPOHHMIT 30BHIIHIN wap: 2 eleKTPOHM Ha S-TIAPIB-
Hi 1 4 —Ha p-ninpieni. Orxe,

nepioguyHe NOBTOPEHHA BNACTUBOCTEN XiMiYHMX

ENeMEHTIB IYMOBNEHE NepioANYHHM NOBTOPEHHSM

CTPYKTYPM 30BHIWHbOTrO ENeKTPOHHOro LWapy iXHiX
| dToOMIB.

Y Memax roloBHHX TIACPYN BAACTHBOCTI €NEMEHTIB V Mipy
IPOCTAHHA MNPOTOHHOrO YHCAA TAKOK JAKOHOMIPHO IMIHKMOTE-
cA: 3 onHOro BoKy, MOCHTIOETLCA METANIYHA AKTHBHIicTs (Bapiit
AKTHBHIIIMA 33 Maruiii), aka eMarmaeTsen v GUmLiiil nerkocti
BUVIABAHHA C/CKTPOHIB, TOOTO Y 3MEHIUEHHI eNeKTpOHEeraTHE-
HOCTI, 3 iHWOro DoKy, MocnabmoeThCA HeMeTAMHA AKTHE-
HiCTB, TOGTO 3HMKYETBCH 3MATHICTE ATOMIE NPHTATYBATH [0
cebe enmekTpoHM. lle noscHibeETRCA 30UIBIIEHHAM YMCNa elnek-
TPOHHMX WapiB, ToOTO 3GUIBIIEHHAM pamiveir atomie. Yum
g BUL agpa nepebyBaloTh €NSKTPOHM 30BHIIIHBONO 1UApY,
THM cnabKille BOHH YTPHMYIOTBCA AOPOM atoMa. ToMy Heme-
TAMYHA AKTHBHICTS, Hanpukaag, loayv, menmn, nix Pavopy i
Xnopy, a ApceHy —mMeHma, Wik akTHeHicts Hitporemy i

Mochopy.

3aBaaHHR ANA CAMOKOHTPONIO

49. Hk nomcHUTM 3 nornsgy Teopii Gyaoeu atoMa  3MiHY
BAACTHBOCTEN BNeMEeHTIB y Nepiogax Big MeTaniyHWx A0 HemeTa-
NiMHUX?

50. Hk NOACHUTH XiIMIYHY NACHBHICTL IHEPTHMX rasis?

51. ¥ vomy eu BOa4acTe NPUNMHY NEPIOAWMHOCTI Y 3MiHI
BNACTUBOCTEA XiMiMHWY enemeHTia?

52. Ximiuvi enementw H, O, F, S, P poamicrite y nopagky
3POCTAHHA X BNeKTPOHEraTMBHOCTI,

53. 3pocTaWHA aTOMHUX paniycie@ CNOCTEpIracTLCs B pPROY
anemeHTIB

(1) Na, Mg, Al, Si; {3) O, 8, S, Tc;

(2) C, N, O, F; (4) 1, Br, CI, F.

54, MakcuMansHWil pagiyc atoMa Mac enemedT
(1) Be; (3) Ca;

{2) Mg; (4) Ra.

55. EnemeHTu posMiluedi y nopaaky 3pOCTAHHA @neKTpoHera-
THUEHOCTI B pROY

42



{1} FI c]-l B]", I: {3} Cr N! Gr Fl

(2) Li, Na, K, Rb; (4) O, 5, Se, Te.

56. HaliHTEHCWBHIWE pearysaTUMyTE Mix coBow
(1) Fei F; (3) Nai Cly;

{2) Bii Br,: (4) Aui L.

57. Cepep HaBegeHux enekTpOHHWX KoHdirypawid avoma
OKCUreny HeNpPaBWNLHOw &

iﬂﬂ iﬂfi
(1) 1s%2s%26"; (2) ; (3)

§ 9. JBHAYEHHA NMEPIOJIHYHOIO 3AKOHY

Mepiommungt 2akon [ I Meungencepa —omun iz maii-
HYHAAMEHTANBHIIMY | HIHIICAMRHINIMX  30KOHIR  TIPHPOIM,
AKOMY THOMOPSIKOBRAHL BCl XiMivHi enemedTH Beecmity, Anke 3
XiMIYHHMY elEMEHTIR CKNANAETHCH BCA MMBA i HEMMBA TIPHPOIA.
OTxe, nepioiMyHMd 3aKO0H — 118 He TIMRKM OCHOBHMIH 3akoH
ximii, a it ocHOBHMIT 3akoH npupomw. Horo eimgkpurrs crnpaem-
JIo BeMMYe3HWH BIVIME HAa POSBMTOK XiMil 1 He BTPATHNO CEOTO
IMaYeHHA H mocl.

Haykose 3mavenHs NepiogHyHOro 3aKOHY MMOJATAE B TOMY,
o EBiH 030poEe JOCHITHMKIE HaliHMM 3acoDoM 118 nosc-
HCHHSA ABMII, B AKMX DepyTh yUacTh XiMiudi eneMeHTH, i 1M
nepeabaveHHa HoBHX dakTie. A Ue € HaHCYTTERIIOK 03HAKOID
ByIb-AKOl HAYKOBOL Teopil.

[MepenfauyBameHa cHAa  MEPIOIHMYHOTO 3AKOHY TIOBHOIO
Mipow Busewiaca we 3a 9acie [. I Mengeneesa. Bin Brasy-
BAE HA MOMIHEBICTE ICHYBAHHA GaraThoX HEBIIOMMX e/leMeHTIB,
BUIKPMTTA #AKHX TMPoIeMOHCTPYBALO BelHMKe IPOrHOCTHUHE
JHAYEHHA MeploIWMHOTD 3AKOHY I NOoJANBIIHE JOCTiL¥EHE,
Ha migcragi nepiopsasore 3axoHy J. 1. Mednencer BHIIpaEMe
BIIMOCHI ATOMMI MACH 0¢B ATH efeMeHTIB, 1o Dymd EMIHAUeHI
HETOUHO, i mepenbayue icHveaHHa 12 eneMenTie. Li mporHozm
[IOBHICTIO [MOTBEPOMINCA.
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A. 1. Menneneee yesinommoBag of'€KTHEHICTD RiIKpHTOrO
HMM 3aKOHY i BipuB y fforo Maiibyrie. Binm mmcas, o
«..TIePIONHYHOMY 3aKCHOBI MaiibyTHe He 3arpoxye pyfimysaH-
HAM, 2 TITBKM HanbyloBa i po3BHTOK mepenbaualotbes», Tak,
A. I. Mennences He BBaKaB MepiogHMYHY CHCTEMY 3aBEpIICHOIO
92-m enemenToM (Yparom). Bin nepenbauas MoxmusicTs icHy-
BAHHA 3aYPaHOBHX eJieMeHTiB. Bci BoHM Temep mobym wmywHo
B DPe3yIbTaTi AlepHHX neperBopeb. CLOTOOHI BUIOMO EXe
110 xXimivHWX eNneMeHTIB.

Bemiky pons Bimirpas mepiofM4HMil 31KOH ¥ POIBHTKY Teo-
pii €ymoEs aroma. BrazaBum wHa rmboxii  BHyTpiumii
3B'A30K MK eJIeMEHTAMM, BiH [aB 3MOTY 3pobHTH BUCHOBOK,
1m0 Bei aromMM noGynoBaHi NpHHIDMOBO oaHakoeo. ToMmy cTso-
PCHHA MOJENEH ATOMIB CTANMO MOMJIMBHM JIMINE MiCHA BIIKpPHT-
TA MCpioIMYHOIO 3aKOHY. B cBow wepry, 3HaHHg Gyoosm
aToMa Jano 3Mory rmbine 3po3yMiTH CyTh MEpiOIMYHMOro 3aKo-
HY, TOACHHUTH MPHYHHY MepiogHMMHOCTI ¥ 3MiHi BRIacTHROCTeid
XIMITHHX eleMCHTIE.

INepiommHuit sakon — nposigHa 3ipka WIS HOBMX BIIKPHT-
TiB ¥ XiMii i cpissmn, ana momyky i goGyBaHHA HOBHX XiMiMHHX
eeMEHTIB, AN CTBOPEHHS PEYOBMH i MATEpiamBs 3 Harnepen
3a/laHMMM NOTPIOHMMH BaacTHBocTAMH. BiH € Tiero Haykosoio
OCHOROI, fKA 3YMORIIOE MOJANBITHI POIBHTOK CYYACHOT XiMii,
Teopii OymoBu atoma, sApepHol GiMkM Ta GaraThoX iHIMX
Hayk. Ock uoMy mobyTHil rpynolo AMEpPMKAHCBKIX Y4eHMX I
kepietmrreoM I, CiBopra y 1955 p. ximiunmii enement Ne 101
Oye HaiBanmit muMm MeHleneBieM Ha uecTh BeNMKOTo pociii-
ChEOTD BUYSHOrD.

§ 10. JKHTTH I JIATBHICTS 1. 1. MEHIEIEEBA

Omurpo IeaHOBWY MeHmeneeB Hapommscs v 1834 p. B
Tobonbebky B pooMHi mupekTopa rimmasii. Ule riMaasmeroM
A. I. Mennenees BMSBMB BelMKWH iHTepec 10 TIPHPOIHH-
YMX HayK, & MicIA 3aKiHYeHHA TiMHasli BCTYMMEB OO TIpHpoa-
HiYo-MaTeMaTHuHOTO  hakyiabtery [letepbypiskoro memaro-
MYHOTO IHCTHTYTY. 3akiH4ME IHCTHTYT i3 307I0TOK MEJALLIO
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i OVE HANpaRmeHMIT VOIMTENEM NpPHpPOIO3HaBeTBa ¥ CimMdepo-
NIb.

V ueHt wac imwna Kpumceka siiina (1853—1856), i rimMuazia
He npawosana. J. 1. Mewmenees mmawrmyBaBea B apxisi, a
rofomM MepeixaB o OpecH 1 poMircs Mocagd BHKIATAYA
TMepioi opecekoi TiMHasii npu Pumenneschxomy mimei. Tyt
BiH po3po0HB riopaTHy Teopilo pOIYMHIB, NoTiM Gamckyye
JXHCTHB MAricTepeeky AHcepTauilo «[Ipo muromi o8 emits,
HesaGapom 23-piwmmgt Meugeneer cras goueHToM i 3n06ym
npago yMTaTd gekuil B [lerepByvpaskomy yHiBepcureTi. Momo-
oM yyeHMH TIPONOBXYBAB HAYKOBEL [OCHIIXeHHS CTaHY i
ENacTHBOCTEH pevoBMH. Bin Binbye mRopiyke waykKoBe BLOpsi-
#eHHa no lefinenefepspkoro yHisepcutery (Himewnma), me
IOCTII¥YBAE BAACTHBOCTI Ta3iB, yleplle BWIHAYME KpPWTHYHI
TeEMTEpaTypH DaraThox i3 HMX i IOBiB, IO 3a MeBHOI TeMMepa-
TYDH BCi IA3M MOXHA NEPeTBOPHTH HA DiITHHH.

¥ Himewuymni . |. Mennenees 36mmsumca 3 GarateMa
BHAATHMMH  BueHHMM, Cepen HMx Ovamn M. M. Bekeros,
0. Il. boponin, 1. M. Cevucnor Ta iHmi. ¥ 1860 p. BiH y3a8
ydacTe ¥ Tlepmomy MikHapoaHomy KoHrpeci xiMmikiB v
Kaprnepye.

MonepHysupices no [lerepbypra, Menmencer npomoRxyBaR
HayKoBY I mejaroriqay poboTy B vHiBepcHTeTi. Ilicns saxmcry
v 1863 p. mokTopeekoi mHceprallii «[Tpo cnomydeHHs CriMpry 3
BOMOKD | PO3YMIHHSA POIMMHIB MK acoliauiite iforo 6yno obpa-
Ho npodecopoM IleTepbyp3pkoro TeXHONMOTIMHOTO IHCTHTVTY, A
NoTiM — VHIREPCHTETY, B AKOMY BiH KepyvBap kKademnpown Heop-
radiydol ximii mpotarom 23 pokie. TyT BiH 3 BemMMKOIO IOKABI-
CTIO MPAlOBAR Han QVHIAMEHTATEHMM MAPVIHHKOM «OcHOBM
_ Ximii». [TpucrpacHe OamaHHA of’egHaTH po3pizHeH] XiMiuHi
JHAHHA V IIEBHY CHCTeMy Ilopoauno v Mewneneesa imeso
MOWYKY CNOpifHCHOCTI Beix XiMivmmx enememtie, IIa Teope-
TH9HA ¥ eKcnepHMeHTANEHA pofoTa  3yMOBWIA  BHAATHS
BITKPWTTA BCECBITHROTO 3HAYEHHA — BUIKPHTTA TICPIOIHYMHOID
sakony y 1869 p., ko Mennencesy Gyno 35 poxis.

OnnovacHo Menaenece MpoBOOHB BelMMKY TIPOMAICHKY
poboty. 3a foro iHitiaTMBor ¥ 1868 p. 6yno crsopeno Po-
ciiickke dimMKo-XiMiYHe TOBAPMCTBO, A€ BiH BIlepille MOTOBIB
Apo BIIKPHTTA NMEpionHYMHOTO 3AKOHY.

Teopia i nNpakTHKa 3aB¥IH HEPO3PHBHO IIOEHYBAMMCA B
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misueHoeTi Menneneesa. Hasite mepenix marans, ki BHpillIy-
BABR VUeHMH, MOKA3YE ILIMPOYIHE | BAAIMBICTE KOO npati.
A. 1. Mennencer Garate 3pobus y FATY3i TOMHMX BHMIpPIOBAHE,
3AKMAE OCHOBH TeOpil PO3YHHIB, 3allpOMOHYBAB NPOMMCIOBMIL
crocib  dpakuifiHoro posgineHnHss HadTH, BHHANIIOE HOBMH
BHI De3gMMHOro MOpoXy, Nponarysas BHKOPHCTAHHA Mide-
PATHHHMX O0DPHME, 3pOIIYBAHHA TOCYIUIMBHX 3eMemb. Bid €
ABTOPOM (QYHIAMEHTANBHHX DOCTUDKEHD He TUIBKM B XiMii, a ii
Y Tanysax ximivHol TexHomorii, ¢isuku, MeTeoponorii, mosiT-
POTUIABAHHA, METPONOTi], CUThCBKOTO FOCTIONAPCTBA, EKOHOMi-
KM, HaponHol ocBiTM Tomo. MeHnencer TypbyBaBea npo
POSYMHE BHKODHCTAHHA KODHCHHX KOMANHH, MNP0 eKoHOMIYHO
JOLINbHE po3MiNIeHHA  33BOOIE  Ha TEPHTORIl  NepxaBM.
A. I. Mennenees OyB NaIKHM NATPIOTOM i CMITTMBIMM 3aXHCHU-
KOM TIPOTPecHBHHX ifici, M0 BMKIMKANO HEBNOBONEHHA cepen
peakuifiiix  kin  [MerepBypspkol  akanemii HavE. 1 xoua
M. I. Mennences 6ys obparmii movecHMM wiekom veix akane-
Mii cBiTY, ¥y cebe wua Garekisnmmi fioro KaHAHAATYPA [0
CKIATy akajemil G6yna 3abamoToBaHa, HEIBALKAIOYM Ha BoMYes-
Hi 3ACTVTH Tepel HAYKO.

¥ 1890 p. nin yac crvaenTtchionx aapopymens . 1. Memge-
JIEEB MOTPHMAB CTYNEHTIB, BUCTYIIME Ha ix 3a¥MCT, 3a 1o
AicTaB  rpy0y OAMOBLTE BiI LAPCEKOTO MiMicTpa ocmiTH i
3MYUIEHMI OyE 3aymwuTy yHiBepeuter. TMpote iforo Havkoga i
MPaKTHYHA JIANBHICTS Ha LLOMY HE NPHNHHMIAck. Biu
PO3POOIAB NHUTAHHA TOCMONAPCEKOTO PO3BMTKY KpaiHu, Gpas
YHACTh ¥ CKIAIAHHI MMTHMX Tapubie, cTas opradizatopom i
MEPIUMM THPeKTOpoM TonosHol manatd mip i mard Tomro.

bararorpanna piamemicts JI. 1. Menneneera 6yma TicHo
3B'A3aHA 3 PO3BMTKOM HAYKH, OCBITM Ta eKOHOMIKM Yepaitm,
Binomi #oro mmpoki 38°43Kku 3 GarartsMa MEpeIOBHMHE YKpaiH-
CHKHMM XiIMIKAMM Ta IHIWMMH BYeHHMH, ocofmuso Kuischkoro
i Xapkischkoro ywisepeuretie, Ile v 1871 p. I. 1. Menmenees
OpaB akTMBHY yyacTe y 3-my 3'i3mi MPHPOAO3ZHABLIE, Lo
BinOveca v Kuegi.

A. I. Mennenees npumime peaMky veary DPradizaiil BHINGT
OCBITH, 30Kpema, OpaB AKTMBHY Y4acTh ¥ cTRopeHHi KuiBenko-
ro nonitexHiyHoro iHctHTyTy (1898 p). ¥ 1903 p. BiH Gye
FONIOBOK eX3aMeHALIAHOI KoMicil mepiioro BHnycky iHkenepin
TA arpoHOMIB LILOCO BY3Y.
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O. I. Meuneneer muoHo NpAlOBABR HAI PO3BHTKOM BYTLIb-
HOI nmpomucnoBocTl B Ykpaini. TMicns nepebysanna na donba-
ci, I8 BiH EMBYAE NWTAHHA BMI0OOVEAHHA 1 TPaHCNOPTYBAHHA
kam' sHoro myrinna, [ 1. Menzencer BHMCYHYE HOBY ANA TOro
uacy imew mninzemHoi rasmdikauii BYrianE, sxy Brnepie Gymo
BTiteHo B #uiTa v 1937 p. v M. Topnigui.

¥ 1907 p. O. 1. Menagencers nomep. Tucauni wopbH Hapomy
TIPOBOCKATH iloro B ocTaHHIO myTe. [lonepeny TpaypHoi npo-
uecii Hecnd nOeplogMyMHY TaDIHIIG XIMIYHHMX — €JIEMEHTIE,
B ocobi Mengeneepa cBiT BTpaTHB OmMckyHoro pisHoGivHoro
BYCHOTO, iel AKOro MPONOEXKYIOThH HHTH. IX po3BHBalOTL BYerl
Hawol BaTBKIBIIMHM | 3aKOPIOHHHX KpaiH.
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Poagin 1l
XIMIYHUIA 3B'A30K | EYOOBA PEYOBUHMW

§ 1L MMPHPOJA XIMIYHOI'O 3B'A3KY

ATOMH pI3HHX €lEMEHTIB, 10 BXOAATH A0 CKIATY TIPOCTHX
abo CKNAIMMX PEHOBHH, YIPHMVIOTHCA pazoM 3aRMAKM HATE-
HoceTi ximiuHoro 38’s3ky. B yTBopenni xivivnozo 38 iy Gepyrs
Y4ACTE KYNOHIBCEKI CHIH, HOCIAMM AIKMX € ENeKTPOHH Ta Anpa
aroMin. Xiniwnuii 3¢ 530k eunuxae enaciioow eACK MpoCmaruioi
asaemodii NozumuBHo 3apadxcenux adep i wezamueno apadHcenux
CAEK PO I8,

Vaeimo cobi, wo mea atommu laporeny nepebyveaoTs Ha
oyke BelMKiH BiicTaHi oAMH Bin onHoro. BomM He B3aeMo-
niTe Mix cofor. ¥ pasi ix 36MMKeHHS NOYHHAIOTD NiATH
CHJIH TPHTATAHHA MDK AOPOM OIHOTO ATOMA Ta ENEKTPOHOM
IHIIOTO, & TAKOX CHIH BUIIUTOBXYBAHHSA MiX AnpaMM 1 Mix
eleKTpoHamMM obox atomis. Ha neaxiii Binctami cwmm npwra-
TAHHA TMEPCBAKAITL CHIM BUIUTOBXYBAHHA. [Ipu manmbmomy
30/IOKEHHI ATOMIB, HABMAKM, CHIM BiIIITOBXYBAHHA T0OMH-
HAlOTk MEPeBIXATH CHWIM nNpuTAranusg. TomMy noTeHINajbHa
CHEPris CHCTeMHM Y pasl 30mnkewHs atomie [i liporedy cno-
HATKY 3HWAYETBCA, a NOTIM niasvmyetscs. Axmo »x cwm
APUTATAHHA AOPIBHIOITE CHAAM BiIUTOBXYBAHHS, TO eHepria
CHCTEMH B LLOMY BHIAAKY HakiMeHmn. TakMil cTaH cHeTeMH
HAHCTIKIUMA, BiH BiANOBIIaE yTBOpPEHHIO Mosekynu. Orse, v
pasi YTBOPEHHS MONEKVAH 3 ATOMIE BMARISEThCA 3araiksHa
JKOHOMIPHICTh,

|| CTaH CUCTeMKU HaWUCTIMKILWKMIA Toai, konu ii enepria
Il MiHiIManNbHa.

[HUDIMHM coBaMuM, XIMIMHMIE 38'A30K — we BXIEMOTIA aTo-
MIE (4H OyAb-SKHMX HIIMX YacTHHOK ¥ PeYOBMHI), AKA 3YMOB-

45



JIOE IXHE CnOIy4eHHS B Monekyiu (abo kpHeramm). Lla B3a-
EMOJIA CNPHYHHIOE 3IMEHUIEHIA GHepril YTBOPEHOI MONEKVIH
(KpscTana) MOpPIBHAHO 3 CHEPriE NOOOHHOKMX ATOMIB, IHO
B3AEMOAIOTE. BOHA rPpYHTYETHCA HA eneKTpoCTATHYHOMY [IpH-
TATAHHI PISHOHMEHHO 3APAUKCHMX YacTHHOK i BUILITOBXYBAHHI
OIHOAMEHHO 3APAIKEHMX YACTHHOK,

IcHve kimbka THMNIE XiMivHOTO 3B'A3KY, HallBaXMUBiNL 3
HHX — KOBAJICHTHHH Ta HoHHMIL

§ 12. KOBAJIEHTHMIT 3B° 130K

Halinpoeriumi? npuknan  kopanewTHoro 38'83Ky — yTBO-
PeHHA Motekynu BomHo H,. Hk minomo, atom ligporeny mae
OIMH enlekTpon. Horo 30BHILIHIA (BiH e nepumdit i emmmii)
ap eNeKTPOHHOI 0BOMOHKH € HE3ABEpUISHMM: 0 3aBepILeHHs
He BHCTAYAE OOHOTO EIeKTpoH:n. Y pasi 30mmkeHHd ABOX aTo-
mie [aporedy 3a paxyHOK CHI NPHTACAHHA, M0 OiOTE MK
IXHIMM AOpAMM Ta eleKTpoHaMM, BINOVBAETBCH YACTKOBE [ie-
PeKPHBAHHA eNeKTPOHHHX XxMap. YTHOPHETHCA cnUIBHa enek-
TPOHHA Mapa, AKa HAnexHTs oboM atomam [liaporeny oamo-
yacHo (Man. 5). Y Micui nepekpuBaHHas BHHHKae nideuujena
eleKmponna 2ycrmung, AKa TIpUTATYE no cebe anpa atomis i
zabesmedye MiuHiCT: IXHBOTO CMONYYEHHA B MOJEKYIY H,.
3amac eHepril MOMEKYAH BOOHID, WO CKNAJAETHCA 3 ABOX aTo-
MiB, MEHLIMI, HiX IBOX OKpeMo E3ATHX atomie Tinporemy.

Cxemy yrBopeHHd XiMiyHOro 3B'H3KY MiX aToMamM Tiapo-
rcHY B MONEKYNi MOXHA MMOKa3aTv, AKUO HecTIapeHMH e/leK-

Man. 5 Cxema yTROPEHHA KOBAICHTHODO 38°RIKY B MONCKY.DI BORHIO



TPOH 30BHIIIHBOIO WIAPY NMO3HAYHTH OOHIE TOYKOK, A CIUIb-
HY GNeKTpOHHY Tapy — IBOMA, HATTPHEIAL

H-+-H—=H:.H

MOroOK CMiNbHWX en EKTPOHHHX nNap, HaAIMBRKTL

!| Ximiuvui 38'730K, AW YTBOPIOETLCA 3a Aono-
|
|| KOBaNeHTHHIA 38 A3K0OM.

CrnineHy enexTpoHHy napy, abo KoBaleHTHMIT 38'M30K,
YacTo MOIHAYAIOTE pUcKolo, Hanpuknan H — H.

Poarnanemo yreopeHHs monekyiu dropy F,. Atom ®nyopy
MIE 7 ENEKTPOHIE Ha 3OBHILIHBOMY €NeKTPOHHOMY LUapi, 3
HMX — 0JHH HeCNapeHWIl eNeKTpoH:

2p
R
15 |

GF 15°252p° T

V pasi 30moxenna apox aromis @nvopy sinbyeaetsca ne-
PEKPHBAHHA XMAap ABOX HECTIAPEHHX eleKTPOHIB, YTBOPIOETBCA
CTUILHA eNeKTPoHHA Mmapa:

:F-+-F.».F.F., abo F—F

YV HaBefeHOMY NPHENALL 3I0BHIHIN eneKTpoHHMIT wWwap
KoxHoro atoMa Miayopy 3aBeplIyETECA OO OKTETY.

My poarmaHyIM KOBUIEHTHHIl 3R'930K, YTBOpeHMH enek-
TPOHAMH NBOX OQHAKOBHMX aTOMiB. ¥ LBOMY pasi chiibHa enck-
TPOHHA Mapa (OiNAHKA MEpeKpPHBAHHA EICKTPOHHHX XMap)
POIMILLYETHCH CHMETPHYHO BinHocHO obox aromis. Takwit ko-
BAIEHTHHI 3B'A30K HA3MBAOTH menoadpium. Bin BvHMKae nig
yac B3AEMOMLl ATOMIE HeEMETAMB oaHoro Buay, Do B HMX olHA-
KOBA eJleKTpoHeraTHBHicTs. Tak, vy momekynax H,, F,, N,
TOMIO ICHYE HENMOIAPHWA KORUVISHTHM 3R 930K,

Axano aToMH, L0 BIAEMOOIOTL, MAKTE PI3HY eNeKTpoHera-
THBHICTL (ATOMM PiIHMX €IeMEHTIE), TO CHiNbLHA eJeKTPOHHA
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napa 3MIYETHCA 10 ATOMA 3 GLBIIOK eNeKTPOHETATHRHICTIO.
¥ ubomy pasi BHHMKAE moasphud KOBUIEHTHWI 38's3ok. Ha-
npUKNat, ¥ Moaekym ¢roposoauio HF 38’asok nonapumit:

H:-++F:a H:F:, a6o H=F

V peaynrTati 3MillleHHA eNEKTPOHHOI NMapH B Monekymi HF
(CTPUIKA MOKA3YE HANPAMOK 3MIlIEHHA) MONEKYNa CTAE MoaAp-
HOW, BUHHKAE OlHoAb.

|| Aunons — uye cuctema 3 aBOX 3apagis, ogHa-

|| KOBWX 33 BENMYUHOK | NPOTUNEXHUY 33 AHAKOM.

BrasamnTh, o arom, [0 SKOTO IMINICHA cACKTPOoNIm mapa, mabyveae me
HEDIT HCTATHEHOMG 33pATY, 3 aToM, BT SO0 ssineHa CACKTPONHA Napa, —
MeHKOTD OANTHREHOM 3Py

fis &

H—hf:'

(rpen. mrepa & (AenkTa) MOIHIMAE YAC] KODWH aapsn, TobTo MeRmmHil 38 omm-
HITHHHI). :

i KoBaneHTHM# 3B'R30K, nNiA 4ac YTBOpDEHHS
AKOro BIAGYBAETLCA 3IMIWEHHA eNexTPOHHMX nap
‘. A0 BNkl eneKTPOHEraTUBHONG aroMa, HA3HBIKWTh
|| MOMADHWM KOBANEHTHUM 3B 'FIKOM,

ITonaspumit KOBATEHTHWE I0'A30K e JADMIH IYMORTION YTBOPEHIA JTHII0-
nA,
Hanpsian, v pas dopuyeasss Moickvad okeiny xapbomy (IV) cnex
TPOHHL TEPH IMINYWTRCA 0 OKCHICHY 4K A0 BLisil  enekTpoHEraTHEHOTO
CNCMCHTE, AJC LML HE DHHIIELES, OCELTEEH MOCKYTR CHMCTPHYND, BOHA
M iy Oyaosy:

- M+ K-

Q=C=0

Monevm Boaw H:”, HABMakM, samts kvtory bvaoey, Tlonspri e
O —H posmimeni nu wyrom 104,57, W0 cOpaMmme  HCCHMETPHYHICTE
CTPVETVPH 1 [MOJEPHICTE MIVIEKVI BOH:

m
£ B
H H
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Kyropi monexkyan ciprosoaimn H. 5, nipaminanesi mosexymn amiaky NH,
TAKO®N MAKTh HECHMCOTPHYHY CTPYETVEY, TOMY BOHM [IOULEPHL

3aBdaHHA ONA CAMOKOHTPOND

58. Wo take ximiyHwid 38°930k7 3a paxyHok 4Oro BiH BUHWKac?

59, HEMiA XIMIYHMIA 3B'A30K HA3WBAETLCA KOBANEHTHUM? Hki
BMOM KOBANEHTHOro 3B'A3ky BW 2HacTe? Bignorige obrpyHTyiiTe
MPHKNAIAMM.

60. B fKMxX peYOBMHAX ICHYE NUHLLIE HENONADHWA KOBANEHTHMIA
am'Aaok? Yomy?

61. Yum nogibHWE | 4MM BIOPIZHAETECA NONAPHWA KOBANEH-
THWIA 3B'A30K Big Henonapioro?

62. Yomy Monekynu iIHEPTHUX rasie, Ha BigMIHY Bif yCIX iHLLIWX
HEMETANIB, ¥ BiNEHOMY CTaHi OAHOATOMHI?

63. HanWwiTe enskTpOHHY | CTPYKTYPHY opMynKd nepokcuay
rinporeny H,0,. OBYMCHiTE, CKINLKM ENeKTPOHIB MICTMTBCA Ha
aunmmnwuy ENeKTROHHOMY wapi atoma OKCUreHy, CRiNbEW XiMiv-
HWUX 38 H!KIB Y LLIH HBIIEII"I'III BuaHayte TAN KOXHOMO XIMIMHOMD
AB'A3KY.

64, Hamanwite cxedy NepexkpuUBaHHa; a) S-enekTpoHHUY XMap
OBOX aTomie;, §) S5-eNeKTPOHHOI xXMapu OOHOro atoma | p-enek-
TPOHHO! XMapK IHWOro atoma (3a ByAL-AKD0 3 ocel: x, v, 2).

65. HapeniTe enexTpoHHY koHgirypauo atoma Okcureny i
cxemy po3noainy enekTpodie 3a opbiTansaMu 30BHIWHLOMD Enek-
TpoOHHOro wapy atoma. Ckinsku enexTpodie atoma Oxcurewy
MOXYTE BpaTH y4acTe B YTEOPEHHI KOBANEHTHMX 3B'A3KIE 3 aTOMa-
mia Mgporewy?

66. Hanwwime enexTpoHHI W CTPYKTYPHI OpMynKM Takux peyo-
suH: Cl,; HBr; N,; H.5;, CH,; NH,.

67*. HenonapHi MONEEYNW ¥ PEYORMHMH

(1) HCI; (3) NH,;

{2) CE,: (4) H,5

68*. MNpuxnanom HENONAPHOT MONEKYNMH, WO MICTUTE NONSp-
HWA KOBANEHTHMIA 3B'A30K, €

(1) N,. (3) NH,,

(2) H,0; (4) CCl,.

§ 13. HOHHHI 3B'A30K

fAxiro aToMM  eneMelTIB, L0 BIEMOLIOTE MiX cobolo,
Oy¥e BLIPIIHAOTECA 32 CBOEKW  eNEKTPOHErATMBHICTIO, TO
CIMMBHA ENeKTPOHHA Mapa, AKAa YTEOPIOE 3IB'A30K, HACTUIBKH
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IMILIYETHCA 00 aToMa 3 BUIBLIOIO eNeKTPOHEraTHBHICTIO, IO
NPaKTHYHO HANCKMTb TUIBKH 1bOMY aToMy. Hanpuknan, min
uac B3aemoan atomie Harpilo 3 atomamm Xnopy saneHtHwii
efeKTpoH atoMa HaTpilo MOBHICTIO NepexolMTs Ha 30BHILIHI
ENEKTPOHHMA 1Wap aTtoMa Xnopy, nofyioeylouM jloro no okre-
Ty (BOCBMMeE/NeKTPOHHOI CTPYKTYPH). ¥ LboMy pasi atom Xiopy
HabyBae HeraTMBHOro 3apsay —l, nepeTBOpIOOYMCH i3 Heli-
TPAMBHOTO  aTOMA HA  Headmueno 3apadycenuid oW, a aToM
Hatpilo, BTpaTMBILIM efleKTpoH, HABVBAE MOIWTHBHOrO ampany
+1, nepeTBOPIOIOYMCH 13 HETPANBHOIO ATOMA Ha MOIUMUEHD
FAPRONCEHI Hon:

¢

[ .

Na:+:Cl:=Na'+|:Cl:| = NaCl

l Honu — ue enexkTpuyHO 3apaameHi 4YacTUHKMW
| PEYOBMHM, L0 YTEOPUAMCA 3 aTOMIE abD0 aTOMHMX
| TPYN BHACNIAOK BTPaTW HUMKM aBo npuegHaHHAa 0o
| HUX eneKTpoHiIB.

PisnofiMenHo 3apakeni fiomn Hatpiio Na® i xmopy CI,
MPUTATYIOMHCE  OJHH [0 OJHOTO 3aB0AKH HA9BHOCTI CHJIM
EMEKTPOCTATHYHOIO NPHTATAHHA, YTBOPIOIOTH CTIONYKY — XJIO-
pun Hatpito NaCl. Lle#t npouec mMoxHa samucam it v Taxwii
crnocif:

Na® = le- - Na'
"+ le = CI°
Na“ + Cl- — NaCl

XiMiuHmMiA 3B'A30K, YTBOPEHWl 3a AONOMOroIo
| ENEKTPOCTATUYHOI B3acMmogii WOHIB, Ha3IWBAKTH
| HOHHWM 3B'93K0M.

Hommmit 38’30 € KpailHiM BHNAAKOM MOASPHOrO KoBa-
NeHTHOro 38'A3Ky. Criomykw, y SKMX icHve HOHHMIT 3B'830K,
HA3WBAIOTE townumu. Bei ponu y TBepaomy craHi — KpMeTamiv-
Hi peyORMHHM. ¥ HOHHMX KPHCTANAX ENeKTpOCTATHYHE foe
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KOAHOMD AOHA NOWHPHETHCA v BCIX HANMpAMEAX ¥ KPHCTAII,
TOMY UGOMHWIE 38 A30K He MAE Hanpamiciocmi.

Crionyku 3 HOHHHM THINOM XIMIYHOrO 38°43KY BHHMKAIOTH ¥
TOMY pa3l, KOMM BIAEMOIIOTH ATOMM BAEMEHTIE 3 Ty#e BLIMiH-
HOK €NEKTPOHETATHEHICTH) — ATOMH TUITOBOTO METATY 1 THMITO-
BOFO HeMeTATy, ToDTo eleMeHTH, po3MilleHi HA MoYyaTky i B
KiHUi nepionie mepiogvuHoi Tabma . 1. Menneneesa. Haii-
THMOBILIMI OHHWIH 3B'A30K BHHHKAC B COJAX, YTBOPEHMX
MYHHHMH METANAMH | TANOTeHAMM.

Hommmit 38’a30K | HenmonApHMil KOBANEHTHMIH 3B'A30K —
OBA KpaiHi BMMAAKH po3Modiny elekTpoHHol ryvetHHmn. Heno-
JAPHOMY 3B'A3KY BiINOBLIAE pPIBHOMIPHHI po3moain 3B'A3y-
BaIbHOI NBOXENMEKTPOHHOI XMAapH MK OIHAKOBHMMM ATOMAMM.
Axmo 38’A30K HOHHHA, HABNAKM, 3B'A3VBAJIBHA eNEKTPOHHA
XMApa TPAKTHYHO TMOBHICTH) HAMEXHTH OOHOMY 3 ATOMIB.

Cnit 203HaYHTH, MO cNOAVK i3 cyro HoHHHM 3R'g3KoM
NpaKTHYHO HEMAE, OCKUTEKH KOXHHA eleMeHT Mae DLbiny M
MEHLIY (afne He HYIbLOBY) eNeKTpOoHeraTHeHICTE. Tomy Oyib-
AKMIT XiMiuHMil 38°930K Gyle NEBHOW MIPOID KOBANICHTHMM.
Och yomy ¥ GiABIIOCTI CTONVE XiMiYHI 3R'43KH BHARIAIOTECH
MPOMIKHHMHE MK LIMMM THOAMH 38 A3KIB.

3aBpaHHa QNS CAMOKOHTPONIO

69. Wo take AOHHWA 3B'A30K7 Mix AKMMK SNEMEHTAMK BiM
BMHMKAE?T

T0. MoscHiTe YTBOPEHHA WOHHOrD 38'A3xy: a) v Bpomial Kanio
KBr; 6) y cynedinl Hatpilo Na,S; B) y witpuai kaneuio Ca,N..

71. Cepen sHaseneHux GOpMyn PEYOBMH 3a3HAYTE PEYOBMHM 3
HOHHMMIA NONAPHMMKA | HENOAAPHWMW KOBANEHTHHUMI 38 A3KAMK |
noscHiTe Txto Gyagosey: HI, H,O, PH,, CaS, ZnCl,, SiH,, CCl,.

T2, Cnonykow 3 ACKPABO BUPAXEHWM AOMHWM 3B'A3KOM €

(1) CCl, (p.); (3) KCI (78.);

(2) SiO, (T8.); {4) NH, r.)

73, FcKpaB0o BUPAXEHWA HOHHWWA 38'A30K ¥ Napw atomie
(1) K—F, (3) F —F;

(2) 0 —F; {4) P —F.

T4, MNapa eneMeHTiE, AKI NiO Yac XMiYHO! BIaeMonil BURBNAKTE
MAKCWMANBHY TEHASHUIK A0 YTBOPEHHA CNONyEM 3 HAOHHAM
3B'A3KOM, Lg

(1Y Cui F; (3) Mai F;

(2) CiN; (4) Lii H.
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75. Haitbinbw nonspxi xiMivH 38'A3KM B MONekynax

(1) BOOHKD; (3) xnopy,;

{2) cipxorogHK, (4} xnopoBogHIO.
76", HenonapHuMu & MOonekynu

(1) CH,; (3) H,O;

{2) NH,; (4) HBr.

T7*. Mopievsiite Gynosy Wonie Mg'™ | F 3 6ynosoio aroma
Heowy. 3Haigims nogibHi B siaMiHHI 03HaKK,

78%. Ha wo nepeteopuecA 6 arom Aprowy, axBu 3 fioro sgpa
3HWK OOMH NPOTOH, a enexTpoHHa OBONOHKA 3anWiuMnace Gea
IMiH?

79%, ¥ skoi 3 peox pe4woswn: (1) LiH; (2) CsH Aownwit Tun
XiMIYHOMO 3B'A3KY MIX ATOMAMA EUDAXEHMWIA CUnbHIWE? Yomy?

§ 14. KPHCTATIMHI PEIITEH

Maitke BCi TBEPNI PEeYOBMHM MAIOTE KPHUCTANMIMHY GVIoBY.
CTpyETVYpY KDPHMCTANB HAZHBAIOTE KPUCMdAdiiow pewrimion. 1i
MOAYTE YTBOPIOBATH HK OJHAKOBl, Tak i pisHi 4acTHHKHM.
Kpucraniyni  peuntkn  OyvBaoTh pisHMX THRiB. 3anexHo BiO
MPHPOIH YACTHHOK, [HO MICTATBCH Y BY3NAX KPHCTAIMHOI pe-
WNTEH, 1 Bifl TOro, SKi CHIM B3AEMOMIl MK HHMH TIEpPeBAKAIOTD
V MEBHOMY KPHCTAMI, PO3PISHAIOTE HOMMI, amoMii, Motexyaispui
KpHCTAMMHI penniTekM. Binomi we 6 semativni xKpuorarivydi
pelIiTKH, IX BHEYATHMEMO MMi3HilIE.

Homma xpucraniqna pemitka. THIOBMM mpefcTABHHMKOM
CIIOMVK i3 HOHHHMM THIOM KPHCTATHYHOT pellitkd € }i1opun
Hatpito NaCl. Horo Kpucraniuma pemiTka yTBopeHa HOHAMM
Hatpito Na' ta fionammu xnopy Cl, sxi moveproso po3mi-
IVIOTECA ¥ TakK 3BaHMX BY3Nax pemitkd. Taki KpHcTamiumi
PEUNITKH HAIHBAKOTE HOMHHMH (Man. 6, 4). Momm Na' i Cl
3'€NHAHI OOMH 3 OOHHM CHIAMM eNeKTPOCTATHYHOTO TPHTA-
FrAHHA, I KpUCTAN couli € HIOH elHMHMM LI,

Yepes Te mo B KPHCTAL CHIM MPHTATAHHA NOLIHPIOKTHCH
OHAKOBO B YCIX HanpAMKax, HOHH HaTpilo 1 XIopy y Byanax
PELNTKH CHONYYeH] TyXe MillHO, Xo4a KoxHMii 3 HoHiB He
sathikcoBaHMiA HepyXomo (MIITHICTE HOHHMX KpHCTAMB 3ale-
WMTH e i BiI 3apany Ta paniyea iiomis). Houm GesnepepeHo
IMHCHIOIT: TEMOBL KOMMEAHHA HABKONO CBOCO TMOMOKEHHT B
PelnTIL.
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Mlan. 6. CxeMaTiuiee 300paxeina KPHCTAMIMHHY PCITITOK:

@ — WOMHI KPHCTANIMHA pelliTEa XAopiIy Haipin, § — atoMHa
KPMCTAAMHA POINiTEA afiMa’a;, & — MOICKYHPHA KPHCTATMHA
PELITEA Foay

OnHak MNocTYyNAaIbHMI pyxX IX Y3INOBXK pCITEM He Biaby-
BAETHCH, TOMY BCl PEHOBMHM 3 HOMHHMM 3B A3KOM 3a KiMHMaTHOL
TeMIEPaTYPH — TEepOi (KPHCTANIMHI), 3 JOCHTH BHCOKOK TEM-
MCPATYPORD TUIABACHHA 1 10¢ BHIULOK — KHILIHHA.

Monexkyn B HoHHMX KpHcTanax Hemae, B kpucranax NaCl e
TinkkH Houu Na® i Cl. Jlmme v rasonopibHomy cTtai (napa)
XMopHA HaTpilo icHye v Burnam monexyn NaCl. TlonibHo ao
XIOPHAY HATpil Maibke yei coal, ocnoeni oxcudu, 2idpoxcudu
CXAQOOMBCA HEe 3 MOAEKWI, @ 3 HOMiS.

Cnin mam’ATat, mo XiMivHi dopMynH HOHHHX CIIONYK
flepefakoTs JIMILIE CMBBUIHOWEHHA TMO3HTHBHO | HETaTHBHO
3APADKEHHMX HOHIE v KpHCTAMMHIN pemntui. B uinomy Holhi
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CMONYKH eneKTpoHelitpameni. Hanpuknan, arimHo 3 dopmynow
HoHHoro kKpucTain ALQ, CHiBBIIHOINEHHSA NO3HTHEHO 3apsm-
®eHHUX foHie Al" | HeraTmMBHO sapammenmx Howig O vy pe-
writiti gopisuioe 2:3. PeuoBnHa enekTpoHelTpaibHA — KOXKHI
WicTh NO3MTHBHHX 3apamie (2A17) meffrpanisyiotscs mncTeMa
HEraTHBHHMH 3apsiiamu (307),

Xoua peanbHMX MONEKYT B HOHHMX KPHCTAlaXx He iCHYE,
INA OHAKOBOCTI 3 KOBAIEHTHHMMM PEYOBHHAMM NMPHIHATO 3a
mornomoraro chopmyn NaCl, ALO, tomo nepenaBati Halimpoc-
TIUHI CcKiagl YMOBHHX MONEKYI 1 XapakTepM3vBaTH HoOHHI
PEMOBHHH TAKOX MEBHMMM 3HAYMEHHAMM BiIHOCHOI MONSKynap-
Hoi MacH.

AToMHa KpHCTANIMEA pemwiTa. Y By3NAX aTOMHMX KpHC-
TIWHYHUX PeliTOK MICTATECA OKpPeMi aToMM, CIomyueHi Mix
coDO0l0 KOBANMEHTHHMMM 38'A3kaMM. Taky KPHCTANIYHY PeLIiTKY
mae ammas (mam. 6, 6). Horo xpueran e HifM BeneTeHchbKOM
MOMEKYIo, le KoxHMil atom Kapbony cniomyuenmii Kosanes-
THMMM 3B'S3KAMH 3 9OTHpMA cyciHiMM atomamyu KapBomy,
TOBTO 3 KOMMHMM i3 HHUX YTBODIOE UOTHPH CIiMBHI eNexTpoHHi
mapi. Ock YoMy A/MA3 TA iHINI PEYOBHEM, AKI MAKOTh ATOMHY
KPUCTAMIMHY PeLIITKY, XapAKTEPHIYIOTRCH BEHKOK TBEpIICTIO,
Oy#e BHCOKMMM TeMINEpaTypaMH IUIARMEHHS 1 KMILHHA, BOHM
MPaKTHYHO Hé POIMHHAIOTECA B XOTHHX POSYMHHHKAX. ATOMHI
PelliTi MAKTE JMIIE OSAKi pPevMOoBMHH Y TEEpPIOMY CTAHI
(cunimifi, Bop, kaphin cuaitiie SiC Ta iW.).

Monexynapra Kpucranivyia pewitka. Y Byanax Monekyisp-
HHMX KPHCTANIMHMX pPelliTOK MICTATHCA MOJEKYIH 4K HEMonsp-
Hi, Tak i nmongpHi. Hanpusnan, vy syamax kpHcTamivHol permiT-
KH Hogy micTaTeca Mosekymi I, (man. 6, ¢). Cwmn mixmone-
Kynapuol B3aemonii (cinmu Ban-mep-Baanmeca) sHauso coabxiun
31 CHTH KOBAJIEHTHOTO 3B'43KY. ToMy peYOBMHM 3 MONMeKynap-
HOK KPHCTAMIYHOK PEMITKOK) MAKTh HEBEIHMKY TREpIiCTh,
merxkormaeki i omerxki. Jo HMX HalexaTh, HAMpHKAAL, HO,
Hadrany, GpoM, Boaa, cnMpT, p, amiak NH,, meran CH,.

Orxe, BM IepeKoHaAnHCH, mfﬁm Oymoeolo peyoBHHH, AKa
EM3HAYAETECH THIOM XiMIYHOIO 3B H3KY- 1 THIIOM KPHCTANIYMHOI
PEINITKH, Ta Ii BAMACTMBROCTAMM ICHVE MeBHA 3AMEMHICTE. A
TOMY, AKIIO BilomMa Oynosa PeYOBMHH, MOXHA NPOTHO3YBATH ii
BIACTHBOCTI, 1| HABMAKM, AKIWO BiIoMi RJACTHBOCTI pPeYOBHHIL,
MOXHA poOHTH BHCHOBOK ITpo 1 E:,-u:ong
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3aBaHHA NS CAMOKOHTPONIO

80. ¥ 4yomy NONArac BIAMIHHICTE HOHHUX, ATOMHMWX | MOneKy-
NAPHUX KPUCTANIMHUX PELLToK?

81. MNOACHITE NPUYUHY BIOMIHHOCTI TeMneparyp nnasneHHs
PEYOBMH I3 PIZHKM TUNOM KPUCTANIYHKME PELWITOK,

82. Hk, aHaKYK DiZWYHI BNACTHBOCTI PEYOBMHM, MOXHA OiHTH
BMCHOBKY NPO TUN 11 KPUCTANMHOT pPeLwiTkK?

83. 3a AKWMMW DIHAKAMW MOXHA BIQHECTWA A0 PEYOBWH 3 MOne-
KYyNAPHOI KPUCTANMHOIO pewiTkow: a) Hadraniv; 6) nig?

§ 15. BATEHTHICTE 1 CT¥TIIHb OKHCHEHHH

BaICHTHICTE — O/IHE 3 HANBAKIMBINMX NOHATH Ximil, 3
PO3BHTKOM HAyKH 3MICT Uboro noHaTTa Garato pasie 3miHmO-
paBca. Humi y Mexax enekKTpoHHO! Teopll XIMIMHOTO 3B'A3KY

enexTpoHiE atoMa B OCHOBHOMY 4M 20ygxeHoMmy
cTaMi, wo BGepyTh Y4acTh B YTROPEHHI CNiNbHUX

iI nify BANEHTHICTIO PO3YMIOTH YWMCNO HecnapeHuX
| eNeKTPoOHHUX Map 3 eNeKTPoHaMK IHILKUX aToMIR,

BemmiHa BATeHTHOCT] BHIHAYASTHCA YHCIOM 3B'A3KIB (4K
MpPABMIO, KOBAJEHTHHX), AKI OAHMI aTOM YTBOPIOE 3 iHIIMAMMH
ATOMAMM, TOMY BOHA He MOXe MaTH 3Haka (Hi Tumoc, Hi
MiHYC).

Tak, sxmo atoM loporeHy YIBODHE OOMH 3B'A30K, TO
floro BaleHTHiCT: mopiedioe |, aknio arom Kapbouy yvreoproe
YOTHPH 3B 43KHM, TO HOro BANCHTHICTL JopiBHIoE 4.

Om#e, V KOBUIGHTHHX CMOAYKAX ATOMM YTBODIOKOTh TEBHE
qMCIO 3B'A3IKIE, TOMY CENad KOBUICHTHHX CIIONVK FUIEKHTH
Big udcaa 3'askie. OQoMak, AKX BH BXe 3HAETe, OLIBINCTE
HEOPTAHIYHHX CTOMYK —11e KPHCTANIYHI PeYOBRHHM, AKI MaloTh
ftonny Gyoory. Cxian HOHHMX CTIONVE 3aNeXWTh BUI BEIHYMH
aapamie foHie. Mix HOHHMMH | KOBANCHTHMMM CIOJYKAMH
piskoi mexi Hemae. Tomy i1 BMHMKIa noTpeGa BBENCHHA 3a-
FUIBHOI  XapakTepHCTHKH aTOMIB XIMIMHHX €IEMEHTIB, AKa
pasana 6 3IMOTY MOACHIOBATH CKNAl AK KOBANEHTHHMX, TaK i
flonHMx crnonyk. Takowo XapakTepHCTHKOI € CmyRiNe oKHe-
HeHHA,
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| CryniHe okucHeHHs — Ue YMOBHWA 3apnq,
| AKoro Habys Gu arom, axbu BCi enekTpoHu Koro
|| XiMiYHMX 3B'A3KiB ¥y Aadiid cnonyui aMicTunuca oo
|| BiNbW enNeKTpOHeraTUBHOro aTOMA.

CTymivb OKMCHEHHA, HA BiIMIHY BiI BANEHTHOCTI, MOXe
MATH NolaTHe, Bil'eMHe | HYIROBe 3HadeHHd. Lle suavenus 3i
SHAKOM IUIIOC 4M MiHYC nepen apaficekowo 1mdpow 3a3Ha-

YAETBCA HAIl CHMBOJIOM elleMeHTa abo pHMCBKOW LMdpolo 6-&3
+1
mmm Yy OYKKaX MiCAA Haled enemedta. Hanpuxnan: Na D

Hz, me cryneHi okucHenua Hatpito +1, Oxcureny =2, Tiapo-
redy 0; abo ®epym(IlI), Kynpym(II), Hirporen(V) touo.

Honamii 3HaMeHHA CTYNCHIE OKMCHEHHA MAalOTh Ti ATOMH,
AKI BIIIAMM CBOI eNIEKTPOHM IHIOMM aToMaM  (3B'A3yBasibHa
eNEKTPOHHA XMapa 3MilleHa Bia Hux). Hanpuenan, atomm
METANIEB,

Bin'emHi 3HaueHHA CTYNEHIE OKHMCHEHHS MAIOTh Ti ATOMM,
AKI TIPHENHANH ENeKTPOHH BUL IHIUMX aToMiB (38'a3yBasibHa
eIeKTPOHHA XMapa 3MillleHa 1o Hux). Bin'emue sHauenma cry-
MeHA OKMCHEHHA —] apxnM mae Mayop y Beix cnomykax.

HynboBe 3HAYMEHHA CTYNEHIE OKMCHEHHS MAKOThE ATOMH B
MPOCTHX  PEYOBMHAX, HANPHKIAL Cl,, N,, H,, 0,, Br,, F,,
OCKUIBKH ¥ HMX 3B'A3YBAIBHA €/CKTPOHHA Mapa He 3MilleHa B
xoleH GiK, a pOITAIIOBAHA CHMETPHYHO.

[l wac oBymcneHHA CTYNMEHIB OKMCHEHHS CALT Mam sTaTH,
1o

1) amrebpuuna cyma cTyneHiE OKMCHeHHs BCiX aToMiB y
CHONYL Ma€ NOPIBHIOBATH HYMO, HANPHKAAD y Xnopumi depy-
my(Ill) FeCl, cyma ycix cryneHiB OKMCHEHHS HOPiBHIOE:

+3 4+ (-1)-3=0;

2) cTyniHb OKHCHEHHA C/ACMEHTIB ¥ MPOCTHX PEHOBHHAX
NOPLEHIOE HYIIHY,

3) eTyniue OKMCHEHHS JYXHHX METANE 3aBXIM AOPIBHIOE
+1;

4) cTyniHb OoKMCHeHHA TaporeHy B CNOMVKAaX, AK NpaBmio,
nopisHioe +1;

5) tIInyup B YCIX CMOMYKAX MAE CTYTHbL OKMCHEHHA —|;

6) cTynive okucHeHHs OKcHreHy B CHONYKAX, AK TPaBIIO,
JOpIEHIOE =2,
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Hanpuxnan,

4+l +6 -2 = I | 1l &7 1

sl =2
H,50,, N,, NH,, KMnO,, H,S.

CTyriHs OKHCHEHHA HE CiI OTOTOMHIOBATH 3 BANEHTHICTIO
HABITH ¥ TOMY pa3i, KOMM IXHi 3HadeHHA 30iraioThed. Hanpux-
nmag, v xiopoBogdi HCl crynive okmcHennsa Tlinporeny +1,
Xnopy =1, i BaneHTHicTE Toro il iHmoro emementa 1. A B
monekyni azory N, (N=N) € Tpu enekTpoHHi NapH Mi¥ aTo-
mami  Hitporeny, Tomy BiH TpuBanewTHuit. [IpoTe cTyMiHB
okMcHeHHs HiTporeHy NOpIBHIOE HY/IKO, OCKUIBKH CHIUIEHI
ENEKTPOHHI MAPH PO3MIIIEH] CHMETPHHHO i DIHAKOBOK Mipok
Hanmexate obomM aroMam. Yepes Le B yoix MpocTHX pedMOBHHAX
CTYTMIHE OKMCHEHHA ENeMeHTIB NOPIBHIOE HYM,

[MepioamyHa cHCTEMA eNEMEHTIB OAE 3MOTY 33 MICLIEM TOro
yM [HIIOTO eieMeHTA B Hill Ji3HATHCH Mpo CTYNiHB Horo oKMc-
HCHHA.

Homep rpynu y nepiogW4Hiid cucTemi YMcenbHo
|| mopiBHIOE BULWOMY AOAATHOMY CTYNEHK) OKUCHEH-
| MR XiMiYyHOro enemedTa aaHoi rpynM y cnonykax 3
| OKcUreHom.

Hanpuknan, ana Cynedypy ax enementa VI rpynu crymiHb
OKMCHeHHS gopiedioe +6, mna Hitporeny, enemerrta V rpyim,
+5, nna Bapito, enementa Il rpynm, +2. Ha migcrasi Teopii
OyooBM aToMa e JIErko MOACHHTH. AdkXe 30BHIIHIA enek-
TPOHHMH 1IAp ATOMIB 1MX €1EMEHTIB MICTHTH BLAMOBIIHO 6, 5
i 2 panenTHi enexTpoHu. [lin uac B3nemMomii 3 Dinpn enexTpo-
HEraTMEHMM efleMeHTOM, Hanpuknan 3 OxKcHreHoM, eNeKTpoHH
IMINIyIOThcA B Gik OKCcHreHy, a crofiydeHi 3 HHM elleMEHTH
HaObyBalOTh CTYMEHd OKWCHeHHA BiomoeinHo +6, +5, +2.
Mpuknagamu MoxyTs Gyrm crionykw 50,, PO, BaO.

Bunatkom € Pnvop ta Okcuren sk Haibinelu enexTpoHe-
rateHi ememedTH (Pnvop HIKOMM He BHARIAE OOOATHOID
cTyneHs okucHeHHd, a OKcHreH iHKOTH BHABMAE TUMEKM ¥

2 =
crnonykax 3 (Dnyopom, Hanpukian dropua okcuredy O F,,
a Takox geski edementH VIII rpymu i miorpymm Kynpymy 3
I rpyrm.
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Hafissumm# cTynins oMMcHeRHS ¥ cnoaveax (IKCHICHOM, IO “HCEILHG
AOPIBHINE HOMGPY 1PYIH, BHARISKTh COCMEHTH HC AHIE TOJIOBHHY MULTPYT, a
H MODIMITHE, HEJBARAMMIN Ha Te, 100 H3 30DMINHBOMY CIACKTPOHHOMY T Pi
IXHIN 3TOMIB Haf@ACTING MicTieTneR | -—2 CACKTPOHM HE3AJEMHO BII TOMo, B
SKift rpymi ponM nepetyveawts, Hanpuknan, B oxcwmd sanraiy(V1I) Mn,O,
CIymine owHcHensA Mawramy, esementa VII rpymm, nopisnoe +7, xoa Ha
IOBHINIHBOMY CACKTPOHROMY 10api atoma Manragy MICTATHCE 1BA encETDONM
(I0e 5 BANCHTHWX CACKTPORIE POIMILICHH wa MEPEAOCTAIHLOMY WIADD).

[Monarra ecTynive oKMCHeHHA», Xo4a i € hopManBHIM,
WHPOKO BHKOPHCTOBYETBCA B XiMmii (ocofmMBO B Heopramiumiil)
nix Yac knacHbikauil XiMiMHHX Mpolecin, CKIATaHH XiMIYHMX
PIBHEHE TOLLO,

3aB0AHHA ONG CAMOKD HTROMKD

84. Ulo Take cTyniHe OKMCHEHHR? Y YoMy BWSBNRETLCH WOMD
NOQIGHICTE | BIAMIHHICTE NOPIEHAHD 3 NOHATTAM «BANSHTHICTL?
85. BuaHauTe CTYNeHi OKUCHEHHS aTOMIB enemeHTis y cnany-
Kax, hoprMynud AKKx:
a) N;, NO,, NO, N,0,, N,0, N,0,;
&) MnSO,, Mnﬂz. Mn, 0, , MnED];
8) As,0;, AsH,, H,, H,0;
r CL0,, Cl,, €0, 0,, CLO,, CL0,.
86. Buanaure CTYNEHi OKMCHEHHA aTOMIB enemeHTis ¥y cnony-
KA
a) H,80,, 80,, 50,, H,S0,, MgsSO,;
6) HCIO,, HPO,, Ba(NO,),, AL(S0,),, P,0;;
B) Ca,(PO,),, AI(NO,),, K,S0O,, Na,50,.
87%. Nepenbayre MiHiMANLHWA | MAKCUMANLHUIG CTYNEHI OKKUC-
HeHHA Ceneny.
88%. BuaHauTe CTYNEeHi OKWMCHEHHS ATOMIBE EneMeHTis Y Takux
CIONYKAaX:
0,, H,0, H,0,, OF,, H,, BaH,, NaH, H,S.

§ 16. OKMCHO-BIIHOBHI PEAKLITI

Cepen pi3HOMaHMITHMX XIMIMHMX peaxifil MoxHA BHIUIMTH
TakKi, U0 BUIOYBAIOTBCA i3 3MIHOIO CTVIIEHIB OKHMCHEHHS ATOMIB
SEMEHTIB, AKI BXOAATL O CKAANY pearylouMx peqoBMH. 3a
WIEI0 O3HAKOIO YCi XIMIYHI peakuii MOSUITIOTHCH Ha IBA TWTTH.
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1. Peaxuiii, mwo pinbyearpTeca Dez 3MIHM CTYIIEHIB OKWCHEH-
HA ATOMIB, #AKI BXOOATHE 00 CEKAALY pearyio4ddx pedoBHH.
Hanpuenaa:

#2 =d =2 v -2 + =2
CaCO,=Ca0+CO,
+] &]

o2
2ZKOH+H

o =2 +h =2 =1 -2
,$0,=K,$0,+2H,0

3pepHiTH VBATY: CTVIIEHI OKHMCHEHHH ATOMIE KOMXHOTO ene-
MEHTA J0 i McaA peaxiil 3amvunumcd De3 3MiH.

2. Peaxuii, mo BinbyBaloThCA i3 IMIHOIO CTYNEHIB OKHCHEH-
Hi AaTOMIE, #Ki BXOOSTE 00 CEAALY pPearvioudyx pedyoBHH.
Hanpuxnan:

#2 =2 0 0
2HgO =2Hg + O, T

vi b =2 +2 +6-1

MgurH S O, = Mg SO, +HT

Tyt v nepiioMy pisHaHHi Mepxypiit Ta Okcuren, a B Apy-
romy — Marniif ta [igporeH 3sMiHMAM CTYNEHI OKMCHEHHA.

I Peakuii, ski gigbyBaOTbCH i3 3MIHOK CTyneHia
| OKMCHEHH® atomis, WO BXOANTH A0 CKhagy pea-
| ryiouKx peyoBWH, HAJUBAKTL OKHCHO-BIGHOBHHMM.

3MiHa CTYMEHIE OKMCHEHHS ATOMIE MOSCHIOETECH Tepexo-
aoM (abo 3MimieHHAM) €NCKTPOHIB Bl OAHHX aTOMIB, MOJEKV,
HOHIB A0 iHIIX.

_ Mpouec BiARaBaHHA ENEKTPOHIB aToOMOM ene-
| MEHTa Ha3MBaKTh OKMCHEHHAM, a npoluec X
|| NPUEAHAHHA — BIQHOBNCHHAM.

¥V HapemeHomy npuxaagi Mardiii go peaxidi MaB CTYIMIHB
okucHerHa 0 (HYNB) (AK 32BXIM Y NPOCTHX pevyOBHHAX),
micna peakini +2. Orke, KokHuii arom Maruiio Binnas 2
ENICKTPOHH, BiIOYBCS MPOLEC OKMCHEHHA. ATOMH Fiaporeny no
peakuii MamM CTYNiHE oKWcHeHHA +1, a nicna peaxuwii 0
(uyns). Orxe, xoxumit atom laporeny NMpHETHAB TO OOHOMY
enexkTpoHy, TobTo BiAGYBCA TIpOLEC BUIHORMCHHA.
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Ui npouecy MOXHA MOJATH TAKMMM CXEMAMM:

o +1
BUIHOBHHK Mg = 2¢ —» Mg (npouec okucHenHs);
1 0 n
okucHuk 2H + 2¢ — 2H — H, (npouec BitHomnenms).

PeuworuHu, 9Ki nig 4ac ximivkoi peakuwii sin-
| A2KTh ENEKTPOHW, HA3WBAKTLCH BIAHOBHHKAMK.

¥V napeneHomy npukiami Marniid — signosnuk. Binnaoum
eNEKTPOHH, BIH OKHMCHIOETRCA. A atomu [oporeHy i3 crynexem
OKMCHEHHA +1 v cknani cyakdatHol (cipyaHol) KMCHoTH TIpH-
EIHYHOTh CACKTPOHM i1, 0TXeE, BUIHORMIOKTHCH 10 raszonolibHo-
ro poguio H,.

, PeuoBunM, 9ki nif wac xiMiydoi peakuii npwea-
HYIOTh ENEKTPOHW, HAZWBATHCHA OKMCHUKAMM.

Orxe, OKMCHHK Yy mnpoleci peakilii BIAHORTIOETHECHA, a Bil-
HOBHHK — OKMCHIOETECA.

Y byab-sikiil OKMCHO-BUIHOBHIN peakilii 3apxIM € pevoBH-
HH, 10 BIIAKOTE i 110 NPHEAHVIOTE enexTponM. Lle ozmauac,
WO MpolecH OKHMCHEHHA | BUIHORNEHHS 3aBXAHM CYNPOBOI-
XYIOTE OIMH onHoro. Yucte erexmponis, axi eiddae eidnoenux,
zaewcdu  dopienoe Hucay eaekmponie, SKi MPUEOHYE OKNCHUK.
Hesanexno BUI Toro, NepexoisaTs eNeKTPOHM Bill OQHOIO aToMa
[0 IHIIOTO TOBHICTIO YM JIMINE HACTKOBO 3MIMYIOTBCA (BiOTA-
IYIOTbCH), YMOBHO FOBOPATH TUIBKM Npo BiULIABAHHA i MpHen-
HAHHA ENeKTPOHIB.

Orxe, OKMCHEHHA 3ABXIM CYNPOBOIKYETBCA BUIHOBASHHAM
i, HARMAKM, BUIHORIEHHA 3AB¥IM 3B'S30HE 3 OKHCHEHHSM.
OKMCHO-BITHOBHI  peakiiii — lle €[HICTB ABOX NPOTHIEKHHX
NpoLecis — OKMCHEHHA | BiAHOBIEHHS.

KoedidieHTn B OKMCHO-BUIHOBHMX pPeakiigx 3pyyHo ninfu-
patH 3a semodom erexmpotiozo OGarawcy. B foro ocHoBi
JICKHTE MOPIBHAHHA CTYMNEHIB OKMCHEHHS ATOMIB ¥ BHXITHMX i
KIHUEBHX PeqOBHHAX.

Obuncmoroun  koedillieHTH, cail nmam'aTaT, WO uHCTO
€EKTPOHIB, fKi BilIaB BUIHOBHMK, MAE NOPIBHIOBATH YHCAY
ENeKTPOHIB, AKI MPHEIHAB OKMCHHK.

PoarnmsHeMo Meton enekTpoHHoro GamaHcy Ha KOHKPETHO-
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my npuinami. MpunyeriMo, noTpiGHo niniGpatd KoedilieHTH ¥
PIBHAHHI peakuil B3aEMOLl Migi 3 po30ABNEHMM POIYHHOM
HiTpatHol (a3oTHoi) KMENOTH, WO PBIDYBAETLCA 32 TAKOWD
CXEMOIO!

Cu + HNO, - Cu(NO), + NO T + H,0

1. BuzHauyaemMo, AKI ATOMH 3IMIHIOKTb CTYMIHE OKMCHEHHA,
i 3aIHayaeMo HOro HMAL CHMBOIAMH ATOMIE CICMCHTIE

[} o 2 V1
Cu + HNO, -» Cu(NO,), + NO T + H,0

2. 3amMCYEMO eNCKTPOMHI PIRHAHHA, 3a3HAYAIOMH, AKHH
EIEMCHT OKHCHIOETECHA, AKMIl — BLIHOBMIOETHCA | CKUIBKH TIpH
UBOMY BULIAHO i MPHEOHAHO eNeKTPOHIB:

3
2

L] +d
Cu-=-2c—=Cu 2
I"':f+3¢—u‘\_¥ i3

e osuauae, mwo KoxHMIT atoMm Kynpymy 13 cryneHem
okMcHeHHA 0 (Hy/AB) BIILIAR IBA eNeKTPOHH i MepeTBOPHECA HA

&l
itorn Cu, TofTo Mine Cu € BinHoeHHKoM. [Tin yac peaxuii BoHa
OKHCHIDETBECH,
Arommu HitporeHy i3 cryneHem okucHenHs +5 (y cknami
HITPATHOI KMCNOTH) NPHEAHVIOTH KOXKHHH M0 TPH eNeKTPoOHM,
+2
nepetpopioloyMck Ha N (v ckaani oxkenny HitTporeny(II) NOJ,

]
Tobro N, touniime HNO,, € okMcHHKOM.

Yucnoe BULIAHMX 1 NPHEIHAHMX eNSKTPOHIB 3ANMCYEMO 33
BEPTMKAIBHOK PUCKOIO i, wob 3pIRHATH, 3IHANOIMMO HAH-
MEHILE CILTEHE KpATHE i JiMMMO HA Wi YMCaa, a HafidacTiime
MPocTo MiHAEMO X MICIIAMM, MIiCTAEMO J0JATKOBI MHOKHHKH,
AKi 3arMCYEMO 31 APYIOH BEPTHKANILHOW pHckow. Mu 3Hae-
Mo, IO YHCAO €NeKTPOHIB, AKI BUIAE BUIHOBHMK, MAE [1OPIB-
HIOBATH YMCAY eNEKTPOHIB, AKi npuenHye okucHMk. [omarkosi
MHOXHMEM, 3aMMcaHi nicid Opyrol BepTHKAMBHOI PHCKH, |
OyayTE KoedilliEHTAMH 0MA BLIHOBHHEKA Ta OKMCHHKDL.

3. MNpoctamnaeMo ¥ cxemi peakuii wi koediuieHtd ana
BUIHOBHMKA TA OKMCHHKA | 3PIBHIOEMO YMCNO iXHIX aTOMIB y
Mieiii 1 npaeiil YACTHHAX PIBHAHHA
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a +5 2 +2
3Cu + 8HNO, = 3Cu(NO,), + 2NO T + H,0

4. Metonom minbupanHs Bu3HAYAEMO KoedillieHT mNepen
thopmynore BoaW. Pienammua el peakuii waByeae Takoro
BHIASY:

3Cu + S8HNO, = 3Cu(NO,), + 2NO T + 4H,0

3. Jlna nepeipkH NMpaBMABHOCTI HANMMCAHHA DIBHAHHA CIifg
MiIpaxyeaT YMCI0 ATOMIB KOMHOTO eleMeHTa B ofox wacTH-
Hax pieHanHA. Haduactime pocwrs Gyeae nepenipm YHCIIO
atomie OxkcHreHy vy Jisii i npaam HACTHHAX PIBHAHHA.

OxycHo-BUIHOBHI  peakilii BiNirpaloTe BAXKIHBY poib ¥
npupoal 1 TexHin. Bouu caMounuHo sinbyealoTeca y npHpoi-
HHX DiomoTiyHMX cHeTeMax: $GOTOCHHTES ¥ POCHMH, NpolecH
JMXAHHA V TBapMH | moowHu. lopiMHg nanuea, mo einGy-
BAETBCA ¥ TOMNKAX TEIUIOBWX €NCKTPOCTAHII i B IBMIVHAX
BHYTPIIHBOTO ~ 3FOPAHHA,— 1€ TaKOX TPHKJIAIH OKMCHO-
BUIHOBHMX peakuiid. 3a ix momomorolp nobyBAOTH MeTamw,
opraHidHi i HeopraHiMHI croJyKM, 30HCHIOIOTL OYHMINEHHA
PI3HHX PedOBHMH, NMPUPOIHMX | CTIMHMX BOM, TA30EMX BHKHIIB
SNEKTPOCTAHLIN, 3aBomie Towlo,

3aBAaHHA ANa CAMOKOHTPOSIO

89. Ak peakwii einbysawTecA G283 3MIHKM CTYNEHIE OKMCHEHHA
ATOMIE ENeMeHTIB, WO BXOORTE 00 CKNafy pPearyiyMx pevosuH?
Haeagite npuknagu.

90. Hxi peakuji HanexaTe A0 OKMCHO-BigHOBHWX? HaeegiTe
NPUEKNAN, 3a3HANTE OKMCHUE | BiOHOBHMK,

91. Po3rnAHETE 3 NOrNAAY OKWCHEHHA-BIOHOBNEHHA: 1) pos-
Knag okcuay mepkypio(ll) nig sac warpisanms; 2) aoGysaHHm
BOAHK OIE0 LMHKY Ha xnopuaHy (conay) kucnoty. Hkuii enemenr
Y KOXHOMY BUNaKy. a) OKWMCHIOETLCA; B) BigHOBMIOETECA, B) €
OKWCHWEOM, ) € BLOHOBHUKOM?

92. HanuwiTe PIBHAHHA OKWCHO-BIOHOBHUX peakuiid: a) anomi-
Hilo 3 kucHem; B) 3anisa 3 xnopow; B) HaTpilo 3 cipkow. HaseniTe
ENeKTPOHHI PIBHAHHA, 3A3HANTE OKUCHUE | BIOQHOBHMEK,

93. Cyma roediyienTie y npasid YacTUHi piBHAHHA peakwi,
nogaHoi Cxemon
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H,S + 0, — 50, + H,0,

AOPIBHIDE

(1) 2; (2) 4; (3)6; (4) 8.

94. ¥ peakuii Zn + H,50, = ZnSO, + H, T

(1) MNaporex y peyosuxi H,50, sigHOBNIGETLES;

(2) MNaporen y pesosuni H,SO, okucHOETLCR;

(3) Cynedyp y pevosuni H,SO, BigHOBNIOETLCH;

(4) Cynudyp y peuosuni H SO, okucHeTbea.

a5, I'Ipnu.ec EIIp,HﬂBHEHHH m.qﬁyn-asmca TOLI, KOnW

(1) HedTpantHi aTOMK NEPETEOPIIOTLCH HA HEraTWEHO 3apaa-
HEHI ROHK,

':.2} He“u‘rpaﬂhﬂi aToOMW NepeTEORKMOTECA HA NO3WTHBHO 3apaj-
MEHI HOHMA,

(3) nosuTuBHWA 3apag WoHa 36iNbLIYETLEA;

(4) HeraTUBRHWA 2apaf FAoHA IMEHLLIVETLER.

96*. Nepoxcua rigporedy H,O, eumBnAe Ak okucHi, Tak i
BIOHOBHI Bnac-rnnucm

a) H,0, + 2H +2e — 2H,0;
6) H,0, - 2¢ - O, + 2H;
B) H,0, + 2e = 20H";

r) H;0, +20H™ -2¢ - 0, + 2H,0.

Nepokcun rigporedy H,0, eusense cebe Ak BigHOBHWMK Yy

BUNaaKax
{(1)a, 6; (2)e, r; (3)a, B (4)6, T,
97", HanuwiTe pIBHAHHA OKMCHO-BIQHOBHMX peaxwiil, wo eig-
GYBAOTLCA 38 CXEMAMM:
a Cu+HNO, —» Cu(NO,), + NO, + H,0;

6 KCIO; - KCl+0,;

B Al +V,0, =V +ALO,;

r K,Cr,0, + KI + H,SO, - Cr,(SO,), + I, + K,SO, ;
o K,MnO, + CO, - KMnO, + Mnﬂl + K, CO, .
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Poaain
PO34YMHM

§ 17. IOHATTA PO PO3YHH

3nauennna pozumnmis. [lpoliecH posuMHeHHA | caMi Po3UHMHM
MalTh BefH4Ye3He IHAUeHHA B OpraHivHOMY | HeopraHiuaHoMY
(MiHepaipHOMY) ®MTTi Jemni, a Tako¥® v Havui i Texmiui
Jocuts ckasaTH, 10 BOAA MOPIB, OKEaHiB, DIYOK, TPYHTOBI
BOOH € BOAHHMMHM po3dHHamMM. [loBitpa —ue posuMH rasie
OIMH B OOHOMY; CiK POCHHH — TAKOX POIYMH. JacBOSHHA 1%
MOB'A3aHO 3 POIYMHEHHAM TOXHBHHX peyoBMH. PocmiHM 3a-
CBOIOIOTE HEODXITHI MM iX PocTy | PO3BMTKY PedOBMHH TAKOX
¥ BUMAD posudHiB. TIMTHA Boja € poOIMMHOM AK TREPIHX
comedi, Tak 1 razie. PosumHaMM € Hamwa kKpoe, niMda 1a iHm
BAAUTHED (izionoriyHi piiMHHM opraiamy.

PosuMHH BHKOPHCTOBYIOTH TAKOX V BHpOOHMYMX Mpollecax.
Baxko HassBatM AKy-HeOyOb raayss NMPoOMHCIOBOrO BMpOOHMII-
TBa, Ac O He BHMKOPHCTOBYBATHCE po3uMHM. Tak, v TeKCTHIL-
Hift NMpPOMMCNOBOCTI 3ACTOCOBYIOTH POIMMHM coOJeil, KHMCIOT,
DapBHMEKIR, ¥ MeTAn00bpobHIH — po3uMMHM KMcnoT (1A 3HATTA
3 MoBepXHi METANIE OKWIMHHM Ta ipxi), v dapMalesmHaHii —
posuMHaMM € BaraTo #Ki NikH. Yeda npoMMciaoBiCTE CHHTETHI-
HHX BOJOKOH, [UIACTMAC TAKOX 2B'83aHA 3 BHKOPHCTAHHSM
pozumHiB. [IpakTHYHO XoleH i3 mpolleciB XiMiYHOl TeXHOMOril
He Binbyeaerbca Ge3z yuacti posumHie. XiMiudi i1 dizmuni no-
CHUDKEHHA TAKOX YacTo MPOBOOATH ¥ PO3IUHHAX.

o Take pozumn. HAximwo yacTHHKH 6Gyab-AKoi pedOBMHM
JIYKE MAMHX POIMIPIE (MoNeKynapHamux abo aToMHHY) piBHOMIp-
HO POSMONUTHTH Mi¥ YACTHHKAMMH iHILIOI PeMOBMHM, TO VTRO-
PHTLCA odnopiona cucmema — poswui. MinepansHi Bomn (Mup-
ropoiceka, Tpyckaeeuska, Hadmyes, Ceamama, €ceHTYKH,
Hapsan, Bopxomi Ta iH.) — ue poszuMHK coneil v Bomi.
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Otxe, xapakTepHOW O03HAKOI PpPOIYHHIB € iX odropid-
Hicmb.,

Posumnun Gyesalots Ge3bapeui i 3aGapmneni, ane OKPEMHX
YACTHHOK pPO3YMHEHOI PEYOBMHM B HMX He BMIHO, 6O BOHM
nyxe mani. Ixui poamipu cramomnate memmw mix 10? M. Lle
O3HAYaE, WO B PO3YHHAX PeMOBMHHM AyKe noapibHeni, ax mo
MOJIEKYII, aToMiB uH HoHis.

Axuno x 3MimaTi 3 Bonolo MMMy aGo oo, TO YTEOPATHCA
Karamymui cymini — 3asuci.

3aeuci, & axux wacmunxu meepdol pewoeunu posnodicwi &
piduni, nazueawms cycnensiamu. CyMmill TIMHM 3 BOIOIO — Lie
CYCIICH314.

Jasuci, ¢ Axux vacmunku odniei pidunu poznodineni & it
piduni, nasuearoms emyavciamu. TIpMKNATOM eMymbeii Moxe
6yt cymim onil 3 Bomolo.

Cycnensii Ta emMymbcil 3 yacoM RiCTOIIOTHCA, po3noginen
B HHX 4acTMHKM abo crumBalots, abo ocinawoms Hma guo. V
po3¥HHAX Takoro He Oysae,

Posyun MicTMTE He MeHWIc NBOX KoOMMoHeHTIB', omuMH 3
SKMX PO3YUHHNK, A IHIMIT — pomunena pevosuna.

PouHHUK —ue Komnonewm posuuny, sxui nepebyeae ¥
moMy camoMy aepezamuomy cmawi, wo 0 posyun. Tak, axumio
SMILIATH XI0PMA HaTpilo (TBepaa PevoRMHA) i Bomy (pinmHa),
YTROPHTLCA PLIKHH posumH. Y uboMy BHNAIKy Boga — po3-
YHMHHHK, @ XIOPHI HaTpilo — po3YHHeHa pevoBMHa. [lpore
HACTO PO3IYMHM YTBOPIOIOTBCA PEMOBHHAMM, SKi MepebyBaloTs B
ONHAKOBHMX arperaTHHX CTAHAX, HaNpHKAAA crnMpr (pimmma) i
Boga (pimMHa). V Takomy pasi po3MMHHMKOM BBAXKAETRCH TOI
KOMITOHEHT, AKOro OUIBLUE B CHCTEMI,

PozunHioBana pevosMHa Moxe nepeGyBat y Dyvab-aKoMy
arperaTHoMy cradi. Tak, y Boai MOXHA po3YMHMTH LyKop, a
MOXHA — i1 ByrmekHcamii ras. B obox eumaakax yTeopathea
OIHOPIOHI PillKi cucTeMW — posuuHH. KpiM Toro, y posummi
MOXC MICTHTHCA KUIbKa peqoBMH. THIOBHMM NPHKIAIOM TaKo-
ro po3dHHY € MopchKa Boma. Omke,

PO3YUH — Ue OAHOPIAHa CUCTEeMa 3MIHHOro CKn:-
AY, WO MICTUTL ABa 800 KiNbKa KOMNOHEHTIE.

| ,
Kommonent (sin nat, componens, componentis) — ckIaioBa MacTuig,
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Mu posrMAmATHMEMO JMIIE Taki pPeYoBMHHM, B AKHX
POHHHHHEOM € BOJ:A.

PosyurmicTs pedoBHH ¥ Bodi. Y BOAl POIMMHAIOTBCH TBEpIi,
piaki i razonomifHi pevoBHHM. 3a pPO3YMHHICTIO Y Boui Bei
PEYOBMHHM MOALIAIOTECA HA TpHM Tpynu: a) dolpe poswunni;
6) matoposunni; B) npaxmuvro Heposwuini. OcTaHHi YacTo
HAIMBAKOTH HEPOSUMHHHMHM pedobuHamu (aue. Tabm. 4). IMpote
CALL TIAM'ATATH, 1O abcoaromio HEPOFHUNNUX PEHOSUN Y NPUPOdi
nemae, KO 30HYPUTH ¥ BOAY CKIAHY TAmMMKY abo Kycouok
3070Ta 4YM ¢pibia, TO BOHM Yy Mi3ePHO MAJIMX KUIBKOCTSX po3-
YHHATHMYTECA ¥ Boal. SIK BimoMo, Boga, mo Oyna y KOHTakTi
3i cpifinom, ybHBae Mikpobn.

Ckno, cpibno, 30070, a TAKOX oJif, rac i YagHMil ras —
lle MpHKIAOM MPAKTHYHO HEPOIUMHHMX Y RBOMl  pevoBHH.
[MpUKIanAMH MAIOPO3YMHHMX V BOMI PEYOBMH € TiNc, KMCEHB,
a3oT. BaraTo fAKi PeYoBMHM POSYMHAOTHCA Y BoAi Ayxe nobpe,
HANpHENAN 1YKOp, cnMpt, 1Akui Hatp. Otxe, posvunuicns
nacamneped sarcxcums gid npupodu pedosunl.

PormuuicTs GiNBIIOCTI TBEpIMX PEYOBMH 3ANEXMTH 1 Bl
mesnepamypu; 3 MUBHINEHHAM TEMIIEPATYPM BOHA, AK TPABH-
7D, 3POCTAE.

PosuMHHICT rasiB 3pocTae i3 3HIKCHHAM TEMIEPATYPH i
MUIBHIEHHAM THCKY.

PosuunnicTs Ginemocti peuosMH He GeamexHa., Hanpuk-
nan, 3a temneparypu 20 'C vy Bomi ob’eMoMm 1 21 MoXe po3ud-
HHTHCA Uykop Macow 2000 1, cynedar kynpymy(ll) — macorwo
207 r, a cyabdhaT Kalblilo —Macow 2 r.

Po3auMH, y HKOMY [aHa PEevoBMHA 33 nNeBHoi
TeMneparypu Dinblie HE PO3YUHAETBCH, HaA3IMU-
BAKOTE HACWYEHWM, A PO3YMH, Y AKOMY LUE MOXE
PO3YMHATHUCH LA PEYOBMHA, — HEHACHYEHHM.

Pozmuu GyBaloTh KOHLIEHTpoBaHI | posbaeneHi. HAxmo B
NepHoMy 06'eMi POIUMHY MICTHTBCH MANO POIYHHEHOI peYOBH-
HH,. TO TAKMI{ pO3YMH HAIMBAKOTH poziaedenum, a Ko Dara-
To — konyenmposarium. Tlpote 3oBciM He ofoB'askoBo, o
KOHLIEHTpOBaAHMIT po3yMH Oye HacHdeHMM, a posbasmenmit —
HeHackueHuM. Tak, axkmwo B 1 A posuuHy MmictuTeea | kr
LIVKPY, TO 3pO3yMUIO, IO TAKHI PO3YHMH Ve KOHLUEHTPOBA-
HHil, OnoHaK po3uMHHICTE LYKPY TAKA BMCOKA, L0 BiH MOXe Y
LIBOMY PO3YMHI POIUMHATHCA L€, TOMY LIl po3uMH € HEeHACH-
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qeHMM. Abo akimo B 1 0 posumHy MicTureca Bekoro 15°10°
xmopumy apreHTyMy AgCl i Ginnime posyMHATHCA He MoXe, To
OAHWH pOIYMH 4epes mnoraHy posumHHicTs AgCl yxe Gyme
HACHYCHMM, ane Ayxe posbarneHuM, Ho posuMHeHoi PEUYOBHHH
B PO3YMHI MICTMTBCA HAOTO MAJIO.

Cyre mpouecy pozumnenns. fAxmo, Hanpukma, KYXOHHY Cinb
abo LyKop MOMICTHTH y BOAY, TO JIErKO IIOMITHTH, SK Maca
TBEP/LOl PEYOBHHM MOCTYIIOBO 3IMEHIIVETBCH — BinbyBaeTes i
POIUMHEHHA. Y npoueci po3UMHEHHA MONCKYIM BOOH pyii-
HYIOTE KPHCTAIM po3uMHIOBaHol pevoBuHM. Lle pyitmysamHa
BUIOYBAETECA HA MOBEPXHI CTHKAHHA KPHCTAIA 3 POIYMHHHKOM
(Bomow). Yum Oimbina rutomwa el NoBepxHi, THM WBMImE
pyftHyloThesl  Kpuctanu. BinGyeaetscs camoummumil posnomin
YACTHHOK O/HIE] PEYOBMHH MiX HACTHHKAMM iHINOI pedORMHM
BHACHIOK audysii, mo i Bese mo yreopeHns posummy. [ng
TIOMIMIIEHHS KOHTAKTY PEYOBMHH 3 POIMHMHHMKOM 36LIBLIVIOTH
ILIONLY MOBEPXHI 1X CTHKAHHA. [lna 1BOrO peyoBMHH Moapib-
HIOKTh 1 NEpeMilLyIOTE.

[lpore posumH He MokHa po3rianaTM TUIBKH #K cymium
YACTHHOK PO3YMHHMKA | pO3IYMHIOBAHOI peuoBuHM, 60 Biac-
THBOCTI IX Y 3arafibiifi ccreMi posumHy asmimiootees. Tak,
0f’eM posumHy snefinbuloro He fopiEHIOE cyMi of’eMiB
POIYMHHMEA | POIYMHIOBAHOI peqoBMHM. KpiM Toro, posum-
HEHHA YACTO CYMPOBOMKYETHCA BHIUIEHHAM abo MOrMMHAHHAM
TEIUIOTH. KO, HANPHKIAL, TOMICTHTH ¥ CENAHKY 3 XOmof-
HOI BOMOKO KPHCTAIM aMiadHoi cenitpy NH,NO, i nocrasumu
CKIAHKY HA BOJIOTHH KapTOH, TO BiH NPpHMeEpsHe 0O CKISHKH,
OCKUIBKH TeMrlepaTypa po3dMHy namae Huxkue 0 °C. A gxmio y
BOMI PO3UMHATH cymbbatHy (cipdaHy) KHCAOTY, To pO3IYMH
IYKE POIPIETBCA | MOXKC HABITH 3aKMITTH. TIpHYMHOW TaKmx
ABHIL € pisHl isvumi # XiMiMHI npollecH, o BAGYBAKOTHCA
Ml Yac po3uMHeHHA. [TpoTe AKIO BMNAPHTH 3 Po3IYMHY comi
BOOY, TO MOXHA 3HOBY NoOVIM cilb, NpHuoMYy Y Tiit camiii
KUIBKOCTI, L0 i 10 pOIYMHEHHA.

Orxce,

PO3YHHEHHA — e cKknagHuin  cizuko-XiMiuduii
npouec, nig Yac Akoro BinGyBacTbcA B3acMogin
| M YACTUHKAMU PO3YMHHUKA | POIUMHIOBAHOI pe-
1 HYOBHUHWA.
Tenep Moxemo yTOMHMTH H BHIHAYEHHA po3uMHY.
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Po3umn — Uue oaHOpiAHa CUCTEMAa 3IMIHHOIO
CKNaay, Wo MICTUTL POIUMHIOBAHY PEYOBMHY, PO3-
HMHHMWK Ta NPOAYKTH IXHLOT BIaemManii.

Iorarra npo kpweranorinpamw. Axio POIMHHHHEK — BOJIA,
TO MPOAYKTH NMPHENHAHHA MONEKY BOAM 10 YACTHHOK PO3IYM-
HIOBAHOI PEYOBWHH HAa3UBAIOTH 2idpamamu, a mpoliec iX yTBo-
peHHA — zidpamayiew. Tiapath — HecTiiiki CIOMYKH, | BHAcHi-
AOK BHMNAPIOBAHHA BOAM 3 PO3YMHY BOHM JIETKO PYHHYIOTBCA.
[Mpore okpemi rizpaTh MOXyTh YTpHMyBaTH BOOY HABITH Y
TBEPAOMY KPHCTANIMHOMY CTAHI, HanpHKIaL Cus0,-5H,0 —
MITHHHA Kymnopoc, FeSO, - TH,O — sanisumit  xynopoc,
Na,80, - 10H,0 —rnayGeposa cinb. Taki peyoBMHM Ha3M-
BAOTE Kpucmarozidpamamu,

3aBAaHHA ANS CAMOKOHTPONIO

98. Ulo rake posuun? Yum cnig BBaxati posyrHK — MexaHiy-
HUMMW CYMILLIAMKA YW XIMIMHAMK cnonykamu?

99. ¥ 4yoMy NONSrae CyTh NPOLECY pPOIYUHEHHS? Youmy BiH
BiA6yBaETLCA IHOAI 3 NOrMHaHHAM, a iHog 3 BUOINEHHAM TEnNo-
T™?

100. Big 4oro sanexurs PO3YUHHICTL y BOA TEEDOMX PEHOEWUH
i razie?

101. Ha poaumnnicTe CO, y Boai He snnueae

(1) Tick; 33} WEWAKICTE NPONYCKaHHS rasy;

(2) Temnepatypa; (4) ximivHa BIaEMOAiR rasy 3 Bogoo.

102. ¥ naGoparTopHWx yMOBAX POSHHHHWK MOXHA BiOOKDEMUTI
Bif PO34WHIOBAHOT PENOBUHK

(1) pexanTauiewn: {3) dineTpyBamHsm;

(2) eigronkow; (4) BIOCTOKBAHHAM.

§ 18. MACOBA YACTKA PO3YMHHEHOI PEMOBMHM

Mpawooun 3 posuMHAMM, BAKIMBO 3HATH, CKLTBKMH Po3dH-
HEHOl PEYOBHHHM B HMX MICTHTBCA, TOBTO 3HATH KUIBKICHMI
CKJTAJl POIYMHMIB.

CKial  po3MMHY MOXHA NepemaTd  JBOMA  CrIocobamMu:
KOHUCHTPALIEI (MOKM 110 He BHBYAEMO) | YACTKOIO po3umHe-
HOIl pevoBHMHM (MacoBol abo of’emHo),
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Macosa vacrka pOIYMHEHDT DPEYOBMHM — L@
BIAHOWEHHA MACK PO3YHWHEHDT PEYOBWHM 00 Macu
PO3IYMHY:

PRP Y SN HY

e m (PeHOBHHH) — MACa PO3IUMHEHOI PEYOBMHM, M (pO3dM-
HY) —maca posumHy; W (ayGnb-Be) — Macora uacTka posum-
HEHOI PeYOBHHH.

OCKiNBKH 11 BeMMYMHA (MACOBA YACTKA PO3YMHEHO] pevo-
BHHM) € BUTHOUIEHHAM OJHOTMIHMX BEJTHYHMH (MACH N0 MacH),
10 dopMATbBHO BOHA He MAae cBOei omMHMuI. MacoBa yacTka
PO3YHHEHOL PEYOBHHHM BHPAXAETBCA Y YacTKAX OMMHMLL abo v

BiICOTKAX {thjzl],ﬂl=l%]. Hanpuxnan, € mea  posummm

wiopuay Hatpilo NaCl macoio no 100 r koxHuit. ¥ mepmomy
mictuteed 5 r NaCl, y apyromy — 20 r NaCl. Orxe, Macosa
YACTKA cojll B MepllioMy po3uMHi Jopieioe 5 r : 100 r = 0,05
(5%), a B apyromy —20 r : 100 r = 0,2 (20%). Axmo macoea
YACTKA PO3YMHEHOI PEYOBMHM, HANpPUKAan cymsdatHoi (cip-
YAHOI) KMCHOTH, cTaHoBuTe 10%, To ue osHavae, WO B Kok-
HHX 100 r posumny mictMTeea 10T cynedatHol kucaoTH i
100 r — 10 r = 90 r poan. OTxke, MACOBA HACTKA PO3IMMHEHOL
PEYOBMHM MOKA3YE, AKY WACTKY Bil 3aranbHoOi MACH POIYMHY
CTAHOBMTE MACA AAHDI PedyoBMHM,

Macosa wacTka € 3py4HOIO XapaKTEePHCTHKOIO POIUMHY,
OCKUIBKM 32 1i JJ0NOMOTON MOXHA JIErKO BM3HAYMTH MACY pO3-
YMHEHOI PeYOBMHM B PO3YMHI | MAcy posuMHHMKa. Taki masi,
30KpeMa, HeoOXiTHI ANA NPHrOTYBAHHA PO3YHHIE.

Hitkye HapeneHo NpMKIALH Po3paxyHKIB 3 BHKOPHCTAHHAM
MACOBOI YACTKM PO3YMHEHOI PeYOBMHU.

Mpugnag 1. V 100 r poam npu 20 °C posymHeno 15,6 1
Hitpary Kaniio KNO,. Buswauumd MacoBy 4AacTKy HiTpaty
KA B LUBOMY PO3UMHI.

Po3p'A3VEAHHA

Havo: m(H,0) = 100t
m(KNO,) = 1561

W(KNO,) —?
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Maca po3uMHY m CKIAJAETHCA 3 MACH POIMMHHMEA M
(H,0) i macu posuumeHol peworunu m (KNO,):

m (poauuny) = 100 r (H,0) + 15,6 r (KNO,) = 115,6 r;

15,6
115,6r

Bionoside. MacoBa uacTka HiTpaty Kanito KNO, y pozumi
cranoBuTs 0,135, abo 13,5%.

W({KNO,) = = 0,135, abo 13,5%.

Ipuknan 2. Axy macy xmopuny Harpite NaCl i romu Tpeba
BIITH A TPHUTOTYBAHHA POIMMHY Macolo | KT 3 MacoBolo
YACTKOK PO3UMHEHO! pedoBMHH 5%7

Po3p'a3syBaHHA

Hano: m (pozumny) = 1 kr = 1000 ¢
W (NaCl) = 5% = 0,05

m(MaCl) —? m(HO) —7?

1. O6umcmoemo Macy comi NaCl, axy Tpeba BIaTH.
Bapianm 1

m
W=—3 m =Wn,;
.

]

m(MNaCl) = 0,05- 1000 r = 50 r.

Bapianm 2
5%-it po3umH o3Hauae, wo Y xKoxmux 100 r pozumHy
MICTHTECA 2 T POTUMHEHO! PEUOBHHHM, OTHE.

100 r pormuHy micTuTs 5 T NaCl,;
1000 r posuuny —x r NaCl;
100 r: 100r=5r:xr

_ 1000 r-5r
100

2. ObuyMcmoeMo Macy BoaM, Ky Tpeba B3gTH:
mH0)=1000r =50 r=950r.

Bignogids. Ing npurotyveaHHa | KT po3uMHY 3 MACOROK
uacTkow xnopuny Hatpilo NaCl 5% tpefa Binmu 50 r coni i
950 r Boam.
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[Tpuenan 3. Hnmmmn MACY XIOPHIY HATPIR, HKY H0TPIGHO POV THHATH ¥
BOOL, o J[uﬁy'ru 100 I;'.M POTIHIY 3 MacoBow qacTkom NaCl 20%. I'veruma
porpany p = 1,15 rfes’.

Polxn’asvynanun

HMano: Fipormnay) = 100w’
WiNaCly = 20% = 0,2
p=115r/cM

mi{MNaCly —?

[ycvHa posauy (CHMBOM p, UHTACTHCR spos) — BEMNIHIA, WO JOpiEHE
BLINOUIEHHID MACH POTHNY Ao foro ob'esy:

ps 1 (POITHHY)
V(posuuny)

OIHHHUA [VCTHHE — KUIorpaM Ha  kyvOiummi smetp {xrf}f] abo rpaM Ha
bt canmuserp (rfem’, rivn').

L. OfHcaeMo Macy pormHIy, AKHi Tpefa npHIoTYBaTH:

m= ¥ p

wi (poratiy) = 100 cu’ - 1,15 rfen® = 115 r.

1. OBIHCICMO MAcy XINPIIY HaTpio.

3 pummomcna W= s — BHXOAHTS, 10

1 (POTIHY )

m{NaCl) = m(povomy) - Wipcuosnnu);

m(NaCl) = [15r-0,2 =23

Bidnogide. [Tlob npuroTvoar 100 cw’ poronmny 3 Macopor vactkon NaCl
0%, Tpeba p3aTH 23 T XIOpHAY HATPik.

MMpuxnan 4. Buadauwmd sacy  riavBepoeol coo Na 80, - 0,0, axa
nm‘plﬁlla A npuroryeanss 300 ©opoaiMHY 3 MacoBom qacrmn CYARpaTY
uarpim 8%,

Pozp'maysamua

MNano: m (pormmay) = 300 ¢

W(Nw30,) = 8% = 0,08

m (Na SO, - 10H,0) —?

L. Obuscmoedmo sacy belnommoro cvasdaty HaTpin Na,80,, neobxiuor
JUIA TIPHITTYEAHHA POMHHY Macom 300 1

m (pedoRuiK) = m{pos-imry] Wipeuormmm);

m(Na,S0,) = 300 r- 0,08 = 24 r.

1. Obumemmemo  wMacy  kpHeTanoritpaty  (raaybepomoi coni), B axomy
MICTHTBCH 24 T 'Naz.‘i{]l*.

' Hasea omuwmmi obeMy MUILITP (M) — ue cncmiannia Hadbka KyGiuHoro
CANTHMETPA (CM
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Bapianm [
Ma 50, - 10H,0

M=36+ 32464+ 1002 + 16) = 322 r/movb:

142 1B

v = | Moak;, m M.

m = 322 rfmone- | mons = 322 1.

¥ 322 r (Mo, SO, - 10IL,0O) mictmrsen 142 ¢ (Ma,50,);
B x r (Na, 80, - 10H,0) sicrureen 24 1 (Na 50.)

32 x = 142 : M, 3migkn

A22rp-X4r
xm= 4ir - 54.4 r(Ma 50, - lﬂ'HzﬂJ.
Bapianm 2
m Mr
= - . S0)=—— , 5
v=pi vNaS0p 2 e O 169 mom;

v(Na,S0, - 10H,0) = v (Na,SO,);

v (Na, 50, - [0H, () = 0, 169 mons;

m= M-

mi(Na 80, - 10H,0) = 322 rfmons - 0,169 sons = 54,4 1.

Bidvosicds. Tna upurotysanma 300 r povomiy 3 Macopow yacTEoW cyisba
v Harpis 8% novpibno szark 54,5 r raavbeposoi coni Na, 50, - [0H,0.

33BAAHHA ANA CAMOKOHTDONKD

103. ¥ 110 r eogm pozuwnunm 15 r coni. Macoea yacTea coni
¥ PO3YUHI CTAHODBUTE

(1) 1,5%; {3) 6%:

(2) 3%; (4) 12%,

104. Ona npurotysawus 500 r 3%-ro posuwxy tpeba Bsatw
coni

(113r; (3)15r;

(2)5r; (4) 100 r.

105. OBuucnutu macu kyxoHwHoi coni i sogW, noTpibHi gnm
npurotyeadHs 10 kr posymHy 2 macoeoo yacTkow NaCl 0,02,

106. Posumnnicte Na,CO, npu 20 "C crawoeuts 218 r y
1000 mn BOAM. MacoBa 4acTKA PEYOBMHU Y HACHYEHOMY POIYMHI

AOpIBHIOE
(1) 8,7%; (3) 17,8%;
(2} 10,6%,; (4) 21,8%.

107*. BuanayuTu macy rigpokcufly Hatpio, mky Tpeba BasTw
Ans npurotyeadHs 200 mn possuHy 3 macoBow dacteow NaOH
30% (rycTuHa posunHy gopieroe 1,33 r/mn).
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108*. ¥ 120 r soaw posuununu 10,5 r aanisworo kynopocy
FeS0, - TH,O. OB4ymcnutu Macosy vactey cynedaty depymy(ll) v
AOBYTOMY PO3YUHI.

109*. ¥ 600 r sogn pozuununu amiak NH, o6'emom 448 n
(H. v.). Busnauutu macoey €actey amiaky hH B OfepeaHoMy
PO3YMHI.

§ 19. ETEKTPOIITHYHA JTHCOLIIALIIA

Enexrponita i weenextponitn. Ha mexi XVIII i XIX
CTONITE, KOMW NS QOCTITKeHHA RIACTUROCTEN PEYoBHH MoYa-
JIM 3ACTOCOBYBATH €NEKTPHUHWHA CTPYM, 3BepHYIM VEATY HA Te,
L0 OfHI PEYMOBHHM, NepeOyBalOMH ¥ BOAHOMY PO3YMHI, MPOBO-
OATE eNeKTPHYHHH CTPYM, a iHwi #oro He nposomsts. [lepe-
KOHAEMOCH ¥ LIbOMY Ha gocmigi (mMan. 7).

Axuto :HYpUTM enexkTpomM (BYMNAHI CTepXHI) V JHCTH-
JIbOBAHY BOMY, NaMITOMKA NPHAany, 300pakeHOro Ha MAMIOHKY,
cBiTMTHCh He Oyne. OTXe, Bola eNeKTPHYHOTO CTPYMY He Tpo-
BOIHTH, KOO 3/MINAETHCA po3iMKHeHMM. Takuii cammit pe-
IYNMBTAT MICTAHEMO, AKIIO eNeKTPOIM 3aHYPHMO Y CYXY KyXOH-
HY cilb, OT#e, KpHCTATIMHA cink
TAKOX HE MPOBOAMTE CNEKTPHY-
HOro cTpyMy. HAKIo X enekTpo-
M 3aHYDHTH ¥V BOIHMH po3suMH
comi NaCl, To naMnouka sckpa-
BO 3ACBITHTECHA, 60 BOOHMIT poi-
YHH COMi HAa BUIMIHY Bil cyxoi
colli I Boou nobpe NpoOBROIWHTE
CNCKTPHYHHI CTPYM.

Tak caMo, AK KYXOHHA CLTb,
noBofaTe cebe # iHmN  comi,
TyTH, KHcnotM. Y3aTi okpemo,
BOHH He TPOBOJATL ENEKTPHY-
HOTO CTPYMY, & iXHi BOAMi poa-
YHHH BHABAKOTL ENCKTPHYHY npoBigHicTs. Po3rumaed  Lmx
PeYOBHH, TAK CaMO fK | BOOHI PO3YHHM, T¢X NPOBOIATH &lIEK-
TPHYMHMIA CTpyM.

Man. 7. MNpunan ama nocrireesnss
CACKTPONPOBINHOCT] PLIKMK

Pe4yoBMHM, BOAHI po3uMHM 200 poannaBM AKMX
NPOBOAATE EnNeKTPUYHUR CTPpYM, HAa3IWBaWTLCA
eneKTponiTami.
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Mo enektponiTie HANEXATE COMi, KHCIOTH, JYTH.

| PeuoBuxun, BoaHi poauuHu abo poannasm axKux
|| HE NPOBOANATE ENEeKTPUYHOro CTPYMY, HA3UBaKOTh-
| CRA HeenekTponitamm,

[MpuknanaMM HeeneKTpomiTiE MoXyTh GyTH LIYKOp, CITMPT,
ALIETOH, TILEPHH,

Moaun peyoBMH Ha ENEKTPONITH 1 HEENEeKTPONITH Brepire
IAMPOTIOHYBAR AHTMHchKMIT yuenuii M. Mapaneii.

Y YoMy X NPHYMHA PI3HOI NOBENIHKH PEMOBHH Y BOIHMX
po3urHax abo y posmnaeax?

Hpouee mmeconianii. EnexTpuyHa nposioHicTs po3umwHiB
CNEKTPONITIE 3YMORASHA HAABHICTIO B HMX MO3SMTHBHO i HEra-
THBHO 3ApAIDKeHMX I0OHIB, AKI YTBOPIOIOTBCA 3 Mosickyn abo
KPHCTANIE PeYoOBME [ BIUTHBOM BOIM.

Axmo vy Boml po3YMHMTH KpHcTanu KyxoHHoi com NaCl
(fioHHa KpMCTANYHA pelNTKA), TO MOAAPHI MOMEKYNH BOIH —
OWUIMOM — OPIEHTVBATHMYTLCH [0  NOIMTHEHO  3ApSAIKEeHHN
MOHIE CBOIMM HErATMBHMMM IIOJIIOCAMM, A 10 HEraTHEHO
3APSUCKEHMX HOHIB PEMliTKM — MOIUTHBHMUMM (Man. 8, a). Mix
floHaMH KpMcTAna coni 1 IMNONAMH BOAM HAPOCTAIOTE CHIIH
ENEKTPOCTATHYHOTO MPHUTATAHHA, BHHHKAIOTH CROEPIOHI 3B'4-
3KM — BinbyBaeTbea  rigpataiia  ifowis. Bpewmi-pemrr  pyii-
HYIOTECH HOHHI KPHCTANIYHI PelliTKH 3 YTBOPEHHAM OKPEMMX
HOHIB, OTOYEHMX IMMOMAMH BOMM, Yepe3 IO IX HAIHMBAKT
2idpamoearumu onawu. CkopoveHo (6e3 ypaxyBaHHA riapata-
Uil HoHIB) npoilec DMCOLHAl] MO¥HA MOJATH TaK:

MNa'Q & Na +CI

V KoBaleHTHMX cnoaykax ioHie Hemae. Ak xe BinGyeaeTs-
cA OMCOLLALNA TAKMX CMONYK, Hanpuknan wioposomHie HCI,
PO3UMH HKOro € XnopuaHor (commaHow) kuenotow? Iin uac
PO3UMHEHHA XIOPOBOAHKY Y RoAl  BUOOYBAETRCA TrilpaTaliia
smonekyn HCl (man. 8, 6), BHacnifok Yoro NofspH3yeETBCA KO-
BAUTEHTHHIT 3B'M30K BCEPeNMHI Monekynd. CniibHA eleKTPoHHA
Nnapa MOBHICTIO MepeXxodWTh J0 AToMa XJopy, AKMl B3acModie
3 MOJNIEKYIAMH BOOH i NMEPETROPIOETLCE HA TUIPATORAHWI floH
Cl. Pospusanna 38'a3ky B Monekyni HCl moxua mogatH Tak:
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MAMKJ DAPATEN
(1791—1867)

Anrmacessnin  wveenwit. Horo
AOCITIUDECHIIH J BLUIKPHTTH CTi¥
CYITHCA  qrIHKH (EAcKIpiKa, Ma
THETH3IM, IPUDKCHHA Traiip), [pore
BOHW 3LTHIHAN raubokHil ca i1oe
usil. M. Papapcii BHIBHE XMy
il CNCKTPHIHOTD CTRPYMY, BUIKPHE
JEKOHH enexTpoanizy (1B33—1834),
MI3HINE HAIBAI HOro iM'AM, | THM
CAMHM JAIOYATEYBAR ENeKTPONIMIND,
POApODHDE AH  NCT  TCPMINOUIOTIED,
Aka IDepermacA oo MMM (enexTpo
miT, HecnekTpoiT). Bulkpus rckca-
wioperasn (1821) 1 Gewanm (1825).

HCQ:ZH +|:Cl.

HClI Z H' + Cl

HCIZ HCI 2 H + Cl

Axmo X y MOmeKyn po3YHHIOBAHOI PeqYOBHHM € KOBa-
NEeHTHI HEMONAPHI 3B'A3KM, TO HoHiB y po3umHi He 6Gyae,
OCKUIBKH HENOMAPHI MONEKYIH He NpHTATVBATHMYTH QMO
BodH. B ocHOBHOMY KOBANEHTHMMM HEMOIAPHHMH 3B A3KaAMH
ClOYYeHi aToMM B MOfAekylax OUIBIIOCTI opraHivMHMX pevo-
BHH, TOMY BOHM, AK TPABWNO, € HeeNeKTPOMITAMM,

Orxe, etexmpotimamuy Moxcyms Oymu mLbKU pevosuni 3
HONKHUM | MOTAPRUM  KOSATEHMHUM  MUAOM  XIMIYHOZD 38 AV,
KpiM Toro, MONEKYNIHM pPO3MHHHHMKA TAKOX NOBMHHI 6GyTH
noaapaiMy. JIMine 3a TAKHX YMOB MOXHA OYIKYBATH po3lilen-
NeHHd MONeKyn abo KpMcTAniE pedOoBHHH Ha HoHM.

[l PoawenneHHs enNexKTponity Ha WoHM ¥ BOOHOMY
(| po3uywni abo B posnnasi HasMBaKTL EAEKTPONITHY-
| HOWO gwcouiayier.

Enextponiti oMcoliloloTs Ha HOHH He JMIUE T 4Yac pos-
YHHEHHA Y Bodi, a # Mg 9ac po3rIaRMAHHA, KOAM MO BIUTH-
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AIKY MK YACTHHKAMH TNocnab-

BOM TEIUIOBOTO PYXY CHIH 3B’

JIHHOTECH.

Mpouec enexTponiTMyHol Oucouiawii oboporauii. ko



PO3UHH mf:k:'rpomw YIAPHTH, TO MOXHA OiCTATH TOH camMuMit
CACKTPOUT TAKOL X camol MacH, wo H Jo posdMHeHHA, bo
BiIOYBAETLCA 3BOPOTHMII Tipollec, KOAM pi3HoiiMeHHI HoHM
MPHTATYIOTECH OAWH 0 ojHoro. Ock YoMy B PIBHAHHAN peak-
Wit enekTpoMiTHYHOI AHCOUIANT 3aMicTh 3HAKA OOpIBHIOE
CTAR/IATL CMIPAMOBAHI ¥ MPOTHIEKHI BOKM CTPLIKH.

3aBfAHHA AN CAMOKOHTPON

110, Hki peYoBWHM HA3WMBAIOTBCA enekTponiTamu? PevoawHn
AKMX KNacie HanexaTe A0 enexTponitia?

111, Homy EnexTponitku He JWCOoWInIOTE Y TAKOMY PO3YMHHUKY,
Ak BeHauH?

112, Wo Take HweenekTponitu? Youmy BOHWM HE QUCOWKOTL Yy
Bogi?

113. Y yomy nonsrae sigMiHHICTE EnexKTponiTie | HeenekTponi-
TiE 33 TUNOM XIMIYHOTO 3B'A3KY | NOBEAIHKOID ¥ PO3YMHI?

114, Yomy peqoBMHU 3 HENONAPHUMK MONEKYNAMW HE MOXYTh
BYTH enexTponiTamu?

115, ChopmynioiRTe BUIHAYEHHA enexTponiTHYHO! aucouiauii.
fka ponb BOAW ¥ UsOMY npoueci?

116. Cepen Hassanux PEYOBMH | CYMILER ENEXTPHYHWA CTPYM
NPOBOAMTE

(1) spin¥eHuid xnopoBOgdEHS;

(2) BogHWA pO3YMH XNOPOBOAHI,

(3) posnnae rigpokcuay HaTpio;

(4) BogHWA poauuH Bpomigy kanin.

117. NomipryidiTe Npo enexTpuyHy NPOBIgHICTL BOogw: a) eo-
fonposigHol abo konogaxoi; 6) AMCTUNEOBaHOI; B) AOWOBEDI. Yum
NOACHIETLCA BNEKTPUYHA NPOBIOHICTL OoaHiEl 3 Hux? Hkoi came?

§ 20. JTHCOLIALIIA KHCJIOT, OCHOB
1 COJIEI ¥ BOJHUX PO3YHMHAX

Jduconianito  enexTponiTiBE ¥ poIUMHI  Briepille NOACHUE
wBedckkHid yuenmit C. Appenive v 1887 p.

Muconianin kuenor. [lin wac gMcouwialil KHMCIOT 3aBXKIH
YTROpIOIOTECA ifoHM rinporeHy H', Toudime rimparoBami ftoum
rinporesy H' - H,0, abo H,0', sxi Hasueawors diowamu zidpo-
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Kcotio. BOHW 3yMORMICIOTE HAHBAAIMBINL BIACTHBOCTI KHMCIOT
(kMcnuit cMak, Nilo Ha IHAMKATOPH, B3AEMOMII0 3 OCHOBAMHM
TOILO):

HCl 2 H' + Cl
HNO, 2 H' + NO,

H,PO, 2 3H" + PO!

lmmi mo3sMTHBHO 3apsakeHi oMM, KpiM fOHIE TiIporeHy,
M 4ac AHCOLalil KMCIOT He yTBopiooThea. OTke, MOXHa
JaTH TaKe BHIHAYMEHHA KHMCIOT.

kKHCnoTH — ye enexTponiti, nig 4ac gucouiauii
AKX Y BOOHUX PO3YMHaX YTEOPKIOTLCH WOHMW Ti)ib-
| KM O4HOTO THUNY — rigpaToBaHi HOHW rigporexy.

Ywcno iitonis rimporeHy, AKi YTBOPIOWOTBCA MiA ¥ac poi-
LIeTUIEHHA OAHIE] MOJICKYAM KMCAOTH, BH3IHAYMAE 11 ochosnicnis.
Tax, HCI, HNO, —onnoocHOBHI KHMEnoTH, H,S0,, H,CO, —
neoxocHordl, H,PO, — TpiocHoBHA KMcaoTA.

Heox- i DaraTOOCHOBHI KMCNOTH AHCOLIKIOTE CTYNIHYACTO,
To0TO NOCTYNOBO BUILIENMIOTL HioHM rinporedy. Hanpuxnan.
Mpoliec THCOLAN cyabdaTHOl KMCIoTH BLAGYBAaETECA TAK:

I ctynine: H,S0, 2 H' + HSO,

Il erynine: HSO, 2 H' + S0O;

® HanwwiTe PIBHAHHA CTYNIHYaCTOl Agucouiawil cynbdiTHOI |
cyneiaHol KKUCnoT.

3a nmepwMm crTyiicHeM OHcouiaiia einbGyeaetses  GLIBILOW
Mipow. Tak, aHans BoIHOrO po3dHMHY cyibdiTHOI KHCIOTH
MOKA3YE, W0 B HEOMY NMOPAA 3 HeAHCOLHOBAHHMH MOJCKYa-
My kuenotn H SO, a fionamu rimporeny H' € fionn HSO; i
SO}, npudomy Kinbkicts fionis HSO, 3wawwo Ginbuwa, Hik
iionis SO; .

Huconianis ocnos. [lin 4yac oucouiauii 0CHOB VTBOPIOKOTHEA
rinpokeun-ionn OH', wHasABHIiCTE AKMX 3yMoRmOE OCHOBHI
RIACTHBOCTI (3MIHY 3aDApRIEHHS IHAMKATOPA, BIAEMOMIIG 3
KHCoTaMu Tomo). Hanpuknan, npouec aucowialtii rapoKcHy
HATPID MOXHA MOJATH TaK:
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CBAHTE ABIYCT
APPEHIYC
(1859—1927)

[Hpcncermil diznKk | xiMik, “LEH-KOpes

moHaeHT  [levepiypasknol  Axagesii  1ave
{3 1903) | novccuui wiew Axagcwii  HavE
CPCP (3 1925), Arrop Teopll cneXTpuniTHS
noi gecowiami. Ipmposae v ramysi XiMimol

KIHETHEM, 3CTPOHOMIL, acTpodiines, Diomorii,
Jlaypear Hobemisoskol npesil {1903).

NaOH & MNa® + OH

IHi HeraTMBHO 3apamkeHi HoHM, KpiM TiIpoKcHI-ioHIB,
M 4ac OMcoliallii oCHOB He yTRoprtoTecd. OTKe,

|| oCcHOBH — We enexTponiTe, nig Yac Aauwcouiauii
AKMX Y BOOHWUX PO3YMHEX YTBOPKIOTBCA HOHM
TiNEKWM oQHOro TUNY — riapoKcUa-ioHW.

OcHoOBH, 00 CKAALY AKHX BXOOWTh KUTBKA TiApPOKCHI-IOHIB,
TAKOX JHCOLIKIOTE CTVIHYACTO, TODTO TOCTYNIORO RiTIIen-
MOWTL  riapokcua-ionn.  Hanpuxnan, npouec  amcouiauii
rinpokcuay Kansitiio Ca(OH), pinbysaerthes Tak:

I erynmine: Ca(OH), & CaOH™ + OH

Il erynins: CaOH" 2 Ca™ + OH-

Jabopamopuna poioma |

BuseneHHs WoHIB rigporexny
Ta rigpokcupg-ioHis y po3vuHi

Nam'ataiTe! 3 posyumamu kvcnot | nyrie Tpeba noeoawTHCA
ofepexHo.

Aocnig 1. ¥ tpu npobipkm vanuiite no 3 mn posbasnesoro
PO3YUHY XnopuaHol kucnoti. B oady 3 Hux pobaete 2—3 kpanni
PO3YUHY HERTPANBHOID NAKMYCY, ¥ OPYrY — CTINEEKW CamMo ceHon-
dTaneiHy, a B TPETID — MEeTUNoBOro opavxesoro. Lo cnocrepi-
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raeTeca? Homy? Fkuil iHOMKaTOp HE MOXHA BUKOPWUCTOBYBATH ONA
BURABNEHHA HOHIB rigporedy B poaumHi? Yomy?

bocnaig 2. MNpopobime Taky camy poboTy 3 poIYyUHOM igkoro
Hatpy. Wo cnoctepiraeteca? Yomy? Hxi gukatopu Haiikpawe
BUKOPUCTOBYBATH ONA BUABNEHHA MAPOKCHA-IOHIE Y PO3YMHI?

Mucoujania coneit. Ilin BniMBoM BooM KpHcTamM coneil
POSILETUTIOITLCH HA TMO3HTHBHO 3apaiDkeHi HoHW MeTanie |
HEraTHBHO 3apajLKeHi HOHM KMCIOTHMX 3ATHINKIB, HANPHKIAL

KNO, 2 K" + NO,
CaCl, 2 Ca® + 2C1
Coni — ue enexTponitv, AKi ¥y BOOMUYX pOIUMHAX

AMCOWIKKOTE 3 YTEOPDEHHAM WOHIBE MEeTanisa i WoHIE
KMCNOTHUX 3anUILKIe.

Pospisusmrs KLisKa THIIE coAcH: cepelbi, KHCAD Ta ocHOBHI
Cepedil coai € NPONYETAMH NOBHOTD 3asilienus Daporeny emcaord ma
METLT, HANPHKILIL

INaOH + H,50, = Na,SO, + IH,0
Fe,0, + 6HNO, = 2Fe(NO,), + 3H,0
BonM QHCOIEOKTE MOBHICTR, HapHIE
Na,S0, & 2Na' + 507
Fe(NO,), & Fe* + 3NO;
B pewintati yreopeoTecd SOHH METATY T3 HONH KHCAOTHOM 3aiHigy,
Kueai coni € nponveTaMe Henopxoro sasimenns Tporeny KMoAoTH Ha

MCTUT, HATIPMETAN:

KOH + H,S0, = KHSO, + H,0

l'inpocyanhar
KATN

BoHM IHOOINKOKTE CTYTIIHYACTO!
KHSO, & K’ + HSO,
HSO0; 2 H* + SO

¥ pewynsTaTi, KpiM AOHIB KMCIOTHOTO SiMmky i #oHIBE McTamy, yTBO-
PEIOTLCA LIE HOHH FLUIPpOredy.
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Okerichanl cotf VIDOPDIOKIECH B Padi HENOBIHON TIMIMCIN  FUlPpOKCHIBIHX
IPYIL OCHOBH Hl KHCTOTHHH 33THIM0K, HanmpuensyL;

Ca(OH), + HCl = CaOHCI + H,0

[inpo ke osnoges
KT BALIHD

BoHM THCOIKIOTE TAKOX CT}"IIiI["IiII:‘TIJ.'

CaOHCI 2 CaOH™ + CI

CaOH' Z* Ca™ + OH

V' pewoastam, kpid HoNIB KHCIOTHODO SUTHLIIKY 1 WONIB METATY, YTBO-
PHKTECA 10C FUPOKCHI- I0HHA.

Crynine ancouianii. Enckrponitidsa aMcolialia — npoliec
oGopoTHMH, TOMY B POIYMHAX ENCKTPONTIE pasoM 3 HOHAMM
MicTaThes 1T Momekynd. Po3dMHM eleKTponiTIE XapakTep-
IYHOTECA cmiynenesm ducowiawii o (anbda), AKMIA € eidwomennam
WuCAd WACMUNOK M, o poruenuaics Wa donu, 00 3a2a1bHO20
wucra wacmunox N pozwunenol pevosunu:

="
N

CryniHe AMcoilialii BMpANAKTE YV YACTEAX OOMHMLL abo y
pigcomkax. fAxmio o =0, To oMcoldialil HeMae, a AKWO o= ]
afo 100%, To eneKTPONiT MOBHICTH PO3IMETUNOETECA HA HOHH.

Cuapbi | cnabki enexrponiTi. 3aiexHO Bil CTYMeHs IHMCO-
wialti po3pizHAIOTE eNeKTPONTH cWikHI | cnabri. Yuwm Gilrsuwiuid
cmymine ducoyiayii, muM CUABHIMUG erexmponim.

Cuasri erexmponrimu (oo = 1) mig 4¥ac pozuyMHeHHA Y BOOi
NMoeHicTIo AMcouiooTs Ha douu (100%). do HHMX HANeXAaTh:
a) maixe Bci comi; ©) DaraTo MiHepaIbHMX KHCIOT, HANPHK=
nan HCl, HBr, HNO,, H,S0,, HI, HMnO,, HCIO,; B) ayru
KOH, NaOH, Ba(OH), Tomo. Cuna eNekTpoMiTy 3aleXHThb,
FONOBHHM YHHOM, BUI TOMAPHOCTI XiMIYHOro 3B'A3KY: 4YMM
IB"M30K MONAPHILIMA, THM Jeriie BiH PO3PHBAETBCH | THM
ENEKTPONIT CHIIBHILIMIAL

Crafici enexmponimu (oo << 1) nio Yac po3YMHEHHA ¥ Boi
He TUTBKH OWHCOLOIOTE HA HOHM [OrAHO, HK  HANPHEJIAL
a) mesaxi minepaneni kucnom H,CO,, H,S, H,Si0,, HNO,;
6) Maitke Bei OpraHivHI KMCAOTH (BHBYATHMEMO Mi3HilIe);
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B) DaraTo riIpoKCHOIE MeTAIIB, KpiM AyriB, Tomo. Crabkumm
ENEKTPONITAMH HHMHI BBAKAIOTBCH BCi ENEKTPONITH, B PO3YHMHAX
AKHX € Xoua 6 AKa-Hebyap YacTKa HeAMCOLIIOBAHMX MOJICKYIL

3aBnaHHA ANA CAMOKOHTPONIO

118. [aidTe BW3HAYEHHA KWCNOT | OCHOB 3 NOFNAAY Teopii
eNeKTPONITHYHOT aucouiauil. Hasegims npuknagw.

119. Hanuwite pigHAHHA AUCOW@ALT TAKMX ENeKTPONITIB: a) Hi-
TpatHol i cynedatHoi kucnoT; 6) rigpoxcuais kanio | Gapilo;
B) coneidl — HiTpaty Marwio, docdarty HaTpiio i cynbaTty anomi-
HIKD,

120. @ocdar HaTPIlO KINLKICTIO PEYOBUHM 1 MOMb POIHUHUNK Y
Boal. BHacninok noeHol Aucowiawil Wiel coni yTBOPWUAKWCA HOMM
HATRIK KINBKICTIO pevyoBMHn

(1) 1 mone; {3) 3 mone;

(2) 2 mone; (4) 4 mone.

121. BHacnigox noexoi aucoujauii 2 Mone cynedaty aniomi-
HIlD, AKKIA PO3YMHIUNKW Yy BOOI, YTEOPWIWUCA CynbcbaT-IoHK KINBKICTIO
pPEYOBMHM

(1) 2 mone,; (3) 6 Monk;

(2) 3 mone; 14) 12 mone.

122, Y pozumHi, akuil micTute 0,1 mone xnopuny depymy(iil),
CYMAPHA KiNLKICTE PEYOBUHU AOHIB thepymy | XNDPY CTAHOBUTE

(1) 0,1 mons; (3) 0,3 mone;

(2) 0,2 mone; (4) 0,4 mone,

123. HalcuneHiwow kucnotow cepen Twx, OPMYNA SKMx
HABEOEHI HUXYE, &

(1) H,CO,; (3) H,PO,;

(2) H;S0;; (4) H,SO, .

124, PosuuH mictute 0,2 mMonb ionis anomivio AT, D6uuc-
NiTh MACy AOHIE ANIOMIHIKD, K MICTATECA ¥ ULOMY POIYUHI,

1257, Pozuun mictute 0,1 mone droposogHio, cTynive AWCO-
wiayii Akoro popieHoe 15%. BUaHauTe KiNbKICTL DEYOBWHU HOHIR
FAPOrEHY Y LULOMY DO34MHI,

126*. OBuMCAiTE KINLKICTL PE4OBUHM HoHis depymy | cynbdaT-
ioniB, ki Mmictateca y 200 r poayuny cynibdpaty chepymy(ill) 3
MACOBOK 4acTkow coni 20%. '
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§ 21. PEAKLIIT OBMIHY MIK EJTEKTPOJIITAMM.
HOHHI PIBHAHHSA

OcKITEKH  eNeKTPONiTH B pPO3YWHAX POSMIEUIIOKTRCH Ha

floHH, TO i1 peakilii MiX eleKTpOiTaMM B po3YHHAX Biaby-
BAIOTHCA 37 YYacTio HOHIB.
_ 1B3aemoniio HOHIB Yy POIMMHI HASMBAIOTL UONHOK peaKyieln.
Peaxuii ofMidy B po3dHHAX eleKTPOIiTIE BiIOVBAIOTRCA JIMILE
y TOMY pa3i, KOMH Cepe/l YTBOPEHMX pevoBHH DyayTe Manopoi-
yMHHI abo raszononibHi enoaykw, Boga abo iHIN cnabki enek-
TPOMITH.

Yreopewns ocany. Ilin wac B3aeMonil po3dMHIB cynbdarty
kyrpymy(I1) i riOpokcmiy Kanilo BHMIAZAE OCAl TAPOKCHIY
kynpymy(IT):

CuSO0, + 2KOH = Cu(OH), { + K,SO,

Hanucane piBHAHHA 3BHYAHHO HAIHMBAOTE  PIBHAHHAM
peakuii v sosexyaspnii gpopmi. Moro moxma sobpazumi it y
K 3aHiil fGownit gopai. Ona uporo tpeba dopMyIH po3uHH-
HMX CHIBHMX CNEeKTPONiTIE 3ANMCATH ¥V BUIIALL THX HOHIB, HA
Kl BOHHM OHCOLLKNOTE ¥ PO3MMHI, a dopMymM cnabkMx enek-
TPOMITIE 3ATHILMTH Heaminuumy. Hanpuxknan:

Cu® +SO¥ +2K' + 20H = Cu(OH), + + 2K + SO}’

Take PpIBHAHHA HA3HBAIOTE HOGNUM  HOHHUM  DISHAHHAM.
ko v uLOMY PIBHAHHI CKOPOTHTH ONHAKOBI HOHH Y Mpasii
i mieiii yacTuHAx (nMomibumi 4neHW), TO AiCTaHeMO PIBHSHHA Y
croposenil Honnit gopmi

Cu™ + 20H = Cu(OH), +

Le pisHanHa nokasye, M0 PeaKLia MK cynbdaTom Kympy-
my(IT) i rigpokcwioM Kanilo 3BOAMTBCH [0 B3AEMOMIL MK
ftoHane ynpymy(ID) | rinpokcua-ioHaMM, D0 CYMPOBOLKYETh=
ca yTBOpeHHAM rigpokcuay kynpymy(Il). OueBnaHo, wo AOHK
K’ i SO me Gepyre ydacTi B peakuii.
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Jadopamopna potoma 2

Peaxuia oBMiHy Mix enexTponitamm,
wo einbyBaeTbcA 3 YTEOPEHHAM ocagy

Hanuwitte y npobipky 2 mn posyuHy cynedaty HaTpio | gobaste
CTINLKW ¥ po34uHy xnopuay Gapio. Lo cnoctepiraeteca? Yomy?
KopucTyiouMces TAbnUUSo po3YWHHOCTI (Aue. Tabn. 4], HanuwiTe
PIBHAHHA peakwii ¥y MONEKyNSPHIA NOBHIA | CXOPOYEHIA AOHHWX
GopMax | NOPIBHARTE 3 HABEOSHWMW NPHUKNAOAMA.

Metex yaRpra Popaa
Na,SO, + BaCl, = 2NaCl + BaSO, {
Noawa Gonna Gopma
2Na' + SO + Ba® + 2C1" = 2Na" + 2C1" + BaSO, 4
cxopouena ilowna dopma

Ba™ + SO! = BaSO, {

Buninenns razy. 3n TAKHM CaMMM NPHHUANOM CEIAMAEMO
piEHAHHSA peakiiii ofMiHY Vv BOAHOMY PO3YMHI MiX KapBoHaTOM
HATPLO T HITPATHOK KHCIOTOK, KA BIAOVBAETLCH 3 YTBOPEH-
HAM Ta3onomibHoro MpoayKTy:

a) v MoneKyaaApHii dopmi:
Na,CO, + 2ZHNO, = 2NaNOQ, + CO, T+ H, O,
B6) v noeHiA HoHHIA dopmi:
2Na' + COY + 2H" + 2NO; = 2Na’ + 2NO; + CO, T + H,0;
B) ¥V CKOpOYCHIi HoHHII dopmi:
2H' + CO} =CO, T + H,0.

JMadopamopiea podoma 3

Peakuin obminy mix enekTponitamm,
wo EinbyeracTeCH 3 BUAINEHHAM rasy

Moknagite y npoGipky wwmaToqok kpedau saebinewew 3 ropo-
wuHy | aonuidTe webBarato xnopuwaHol kucnotd. Lo cnocTepi-
raeteca? Yomy? Hanwwime piBHAHHA peakuil y mMonexkynapHib
NOBHIK | CKOpPOYEHIA WOHHWX opMax | NEPERIPTE NPaARUABHICTE
CBOIX 3anucie.
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HOAPK YRR (opMe
CaCO, + 2HCl = CaCl, + CO, T + H,0
OER o iops
CaCO, + 2H' + 2CI" = Ca™ + 2C1 + CO, T + H,0
| RO THE o

CaCO, + 2H' = Ca” + CO, T + H,0

Yreopenua poan (abo imwmx caafkux enexrponitie). Xapak-
TEPHHM MpHKIaZoM wMoxe Oyt peakina HelTpamizaiil, B
Pe3vIBTATI AKOI VTROPIOETECA BolA — cabKMil eNeKTponiT:

a) 2KOH + H,S0, = K,SO, + 2H,0;
6) 2K’ + 20H + 2H' + SO? = 2K' + SO} + 2H,0;
8) 2H' + 20H = 2H,0, a6o H' + OH™ = H,0.

flx Gauumo, peakuin HelTpaisauil 3BOOMTBECA A0 B3aEMOIil
itoHIE riAporeHy 3 riapoKcHI-IOHAMM 3 YTBOPEHHAM BOIM.

Awbopamapna ponoma 4

Peakuis obMiHy MiX enekTponiTamum,
Wo BigbyBacThcH 3 YTBOPEHHAM BOAW
abo imwKkx cnabkux enexTponirie

Hanuitre y npoBipky 2—3 mn po34uHy iakoro Hatpy | gobaere
2—3 gpanni poaumHy cenondgTaneidy. Ulo cnocrepiraeTeca? lNpo
WO CEgYWTE NORIBA ManwWHOBOro sabapanensa posuqwHy? [Jobae-
NARTE NO KPANIAX XNOPWOHY KUCNOTY A0 3HWKHEHHA 3abapaneHHs.
Hanuwite pissaHHA peakuil y MONEKyNApHIA, NOBHIA | CROPOYEHIH
AOHHWX OPMAX | MOPIBHARTE 3 HABESOEHMUMW NPUKNAOAMU.

ML JARPH (oM
NaOH + HCl = NaCl + H,0
HOEMA LIOMME (AT
Na*+ OH + H + CI'=Na + CI" + H,0
crapoyea Danie opun
H' + OH = H,0

Mpuknanow YTEOPEHHA cnaBkoro enekTponity moxe ByTu
nobyeanHA Takol ManoAWMCOUROBAHOI CNONYKM, SAK CWNIKaTHa
KucnoTa:
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a) NaSiO, + 2HCI = 2NaCl + H,SiO,
6) 2Na’ +Si0? + 2H' + 2Cl = 2Na' + 2CI" + H,Si0,

B) 2H' + SiO} = H,Si0, 4

Orxe, peakuii ofmiHy BinbyeawoThca Ao KiHuga, TobTO
CTAIOTH MPaKTHIHO HeoGOPOTHHMH, 31 TAKMX YMOB:

1) AKUID YTBOPHETHCA OCAN;

2) AKue BHOMAETHCA A3,

3) axuo yreopreTecA Boga abo MM caabxuil enekTpo-
TiT.

3 nornsagy Teopil enmcm:minmm'i AucoLiawil Bei W YMOBH
SBOJATBCA 10 TOro, WO BHACHIIOK PeaKllii yTBOPIOIOTECA peyo-
BMHH, fKI NPAKTHYHO He MHCOLIIONTE | JUTHILAKTE chepy
peakiiii abo AMCOLHKIOTE HEIHAYHOK MIPOHD.

3apfaHHA ONA CAMOKOHTRONIO

127. Hanuwite TpW piensHHA peaxuil HelTpanizauii | emginme
ANA HAX CNiNLHE CKOPOYEHE AOHHE DIBHAHHR,
128. LWob peakwin sigbynaca 3rigHo 3i CXEMOD
Cr* + 30H - CriOH}, ,
Tpeba B3RTH Napy PeYoBWH
(1) Cr,(50,), i H,0; (3) CrCl, i NaOH;
(2))Cr,0, i HCI; (4) Cr,0, i N-OH.
0. HanuWiliTe PIBHAHHA PeakWid, wWwo BiANOBIAAICTE TAKUM
CXEMIM:
a) Ca® + COY —» CaCO,; ) IMg™ + 2P0, — Mg (PO,), ;

6) Fe* + 30H™ — Fe(OH),; r) Ba” + SO; — BaSO,.

130, Y xiMivHin peakuil MiX pPO34YMHAMW HITPaTY apredTymMy |
xNopUaY kanio Gepe y4acTs Napa AoHIB

(1 K i Ag"; (MK icl

(2) K" i NO; ; (4) Ag" i Cl

131*. ¥ posqmHi ob'emom 1 n, akuit mictute 0,15 mone HiTpaTy
MAFHIKD, CYMAPHA KINLKICTE PEYOBMHW HoHis Mg®' Ta NO; mopie-
HIDE

(1) 0,15 mone; (2) 0,45 mone,
(2) 0,30 monk; {4) 0,60 monb.
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Posgin IV
3ArAnbHI BIAOMOCTI NPO METANHA

Bu BXe BMBYMAM OCHOBHI MOHATTA, 3aKOHM H Teopil ximii.
Cnupaloyuch Ha HMX 8K HAa TEOPETHMHY OCHOBY, TErep BH
O3HAHOMMTECH 3 XIMIYHMMM e/leMEHTAaMH Ta IX CIIOJYKAMH.
BHBYATHMEMO CMOMATKY eNleMEHTH-METANM TA BILMOBIIHI IM
MnpocTi peYoBHHH — METANH.

§ 22. MICLIE METAJIIB ¥ MEPIOIHYHIN
CHCTEMI EJEMEHTIB. METAIIYHHH 3B'A30K.
@I3WYHI BJIACTHRBOCTI METATIB

Bu 3HaeTe, mwo Bei XiMiuHI eleMeHTH yMoBHO (domy?)
MogUIAoTs Ha Metand i HemertanM. [lepeBaxma GiibumieTs
XIMIYHMX €EMEHTIB — ¢ e/leMEHTH-MeT:iUTH. Jlo HMX Hale-
®aTh yoi eneMeHTH MobiuHMX NiArpyn, BKMONMAKYH JaHTAHOLIH
TA AKTHHOLIM; €eMEHTH TONOBHMX ruarpyn 1 (3a BHHATKOM
laporeny), 11 i III rpyn (kpim Bopy) Ta neski ememeHTH
ronoBHux miarpyn [V—VI rpyn, a came: Tepmamiit, Cramym,
Mmombym, CuGit, Bicmyr, Monowiit. Buxomus, mo sei ene-
MEHTH-METANIM PO3MILLIEHI B MBI 4aCTHHI NepioaHYHol cHCTe-
MH o marosawne bop B — Actar At (mue. tabmmino ene-
MCHTIE).

Ocobnueicres  Gynoew avomie metanis. Ha  soBHiunibomy
EMEKTPOHHOMY IIApi  aToMIB  DidblIOCTI MeTaliE HeBelHKe
YMCIO eNeKTpoHiB —Bin | mo 3. AToMM Meramie nerko
BULIAKOTH eNeKTPOHM i HabyealoTe KoHdgirypauil nonepeaHsoro
IHEPTIIOND Ta3y.

JlerkicTs BiNJABAaHHA eNEKTPOHIB 3pOCTac; a) i3 3MEHIICH-
HAM INHBOI KUIBKOCTI HA 3OBHIlIHBOMY eNeKTpoHHOMY wapi i
0) 3 BiLIANEHHAM 30BHIIHBOIO €MeKTPOHHOrO WIAPY Bill Aapa
atromMa. B ofox BAMazkax ie 38’A3aHo i3 30UIBIEHHAM po3mi-
piB atoma. AK Npasiio, aToMHM METANE MAIOTE BENWKI aTOMHI
pamiycu. ¥ nepiogax Haiibineimi pagiycH MAaKTh aToMM TYKHMX
MeTame (4omy?).
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MeTtamianmwii 38’a30k. Le ocobnueuil THN XiMivHOTO 3B™A3KY,
BAACTMBMI JMIIe MeTadaM Ta ixHiM cragam'. Cyte fioro
MofArae B TOMY, LI0 ATOMM METANIB MOCTLHO BLLIAIOTH efleK-
TPOHM, AKI NepeMilllvVioTeed Mo Belif Maci mIMaTka MeTany
(Mam 9).

AToMH MeTanie, WO BULIAIH
ENEKTPOHW, CTATh  HOZUMUEHO
Fapadxcenumy  tonamu,  OcraHHI
MpHTATAIOTE 0o cebe eneKTpoHM,
AKi BLIbHO pyxaloThed. OoHodac-
HO iHII ATOMM METANY TAKOM
BULIAKTE elekTpodK. OTxe, Boe-
pPeIMHI LIMATKA METATY MOCTHHHO
LMPKY/TIOE TaK IBAHMIT CACK MPOH -
AU 2a3, AKMIL MILHO 3B'A3VE MK
cobow Bei aToMW wmetany. Enex-
TPOHH CTAKOTE MOBOM VCYCIUTBHE-
HMMH OIHOYACHO BciMa aToMaMH
Man, 9 C}t:ua yreopesa Meta-  yeramy, Takuil  ocofnmeuit  THI
AT Sy XiMIYHOTO 3B'A3KY MIX aTOMaMM

METAME 3YMOBMOE AK  disnuHi,
TAK | XIMiIYHI BIACTHEOCTI METAMIB.

@izwuni Bracrmsocti., Metaum mMalore noaibni dizvani Bna-
CTHBOCTI, 33 HKMMH 1X BUIPI3HAOTE Bil HEMETANE, 1 OJHAKO-
BUil azpezamuuti cman. Tak, 3a 3BMMAIHNX YMOB BCi MCTAJH
(32 BHHATKOM PTYTi) — TBEpPIi KPHCTAMIMHI PEMOBHHY.

Bauck. [ns BUIBLIOCTI METAMEB XapaKTepHHM € MEeTamiMHM
Bruek. Y BHIIAOL MOPOLUKY METANM ThMAHIIOTE, 33 BHHATEOM
Mar”ilo Ta amoMiHilo. CaMe TOMY AMOMIHIEBHIH NMOPOIIOK BH-
KOPHCTORYIOTE UIA BHTOTOBNeHHA «cpibHol» daphu.

3afapetennn.  BinmbiicTs MeTanie MawTe  cpifascro-bime
sabapenenHa (amomiHid, cpibno, Hikens) abo cpibnacro-cipe
(zam3o, cBHHelus). BHHATKOM € 3000T0 —METAN KOBTOTO
KOMBOpY 1 Milb — poxeBo-yepBoHoro. 3a 3abapBrIeHHAM Me-
TAMH VMOBHO NOAAIOTE HA wophi W woasoposi. Mo 4opHMX
METANIE HaWdacTillle BiIHOCATL 3ali30 Ta Horo clUlaBH (4aByH,
cTanb). ¥Yei IHII MeTalM HASHBAIOTE KOJNBOPOBMMH.

! Meranivamil B HI0K XapaxTepHMA LIE | LUIE INTCPMETAILLR — XiMiTHHX
CIOUIVE JIBOX ab0 KLTBKOX MCTAMIE,
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Erexmpuwna npogidnicms. 1le maiiBaXIMBIA BIACTHRICTD
MeTanme. BoHa 3ymMoBMEHa HASMBHICTIO PYXIMBMX eleKTpOHIB v
KPHCTA/IMHIA peliTii MeTanie. 3a 3BHYAHHHX YMOB Hailkpamy
CICKTPHYHY TMPOBIHICTE Mae cpifiio, Ha Ipyromy Mictli —
Milb, JAani — amoMiHii, 3 ycix Metanis mmne repmamiii Ge e
HAMIBNPOBLIHMKOM. 32 eJIEKTPHMHOIO NMPOBIHICTIO BiH Mocigae
MPOMiAHE MicLle MDX NPOBUIHMKAMM | fieNeKTpHKaMM (isons-
TopamH). MeTam 3 BHCOKOW eNeKTPHYMHOW TNPOBIIHICTIO
MAIOThL | BHCOKY TEIVIONPOBUIHICTh, AKA TAKOX IOSCHIOETHCHA
MOMJTHBICTIO TCPEMILIIEHHA eNeKTPOHIE.

Temnepamypa naasnenns. ¥ Mmetanie BoHa 3MiHIOETECH ¥ Be-
JMKHX IHTEPBANAX: HalBMIA —y Bankdpamy (3380 *C) Haii-
Hitkda — ¥ pryri (=30 °C). Temneparypa riaBnedHs iHImmx
METAJIEB JICKMTE ¥ LHX Mexax. 3BMuaiiHo MeTanM 3 TeMIIEpaTy-
poio manenna Hukde 1000 °C (pryre, Hatpiii, Marwii, amo-
MIHIH) HAIMBAIOTE Jdeaxontaexumu, nonax 1000 °C (mMigw, 3ani-
30, XpOM, THTAH, MONiONeH) — myzonagexumMu.

Taepdicms. Metamu MaloTh pisHy TBepaicTs, ii MOPIEHIOWTS
i3 TBepaicTio anmasy. HaifTeepmimmmm 3 metanis € xpom i
Bombpam. M'axumu € aysmi merama.  Harpifi,  kaniii,
HANPHENAL, JETKO PUEYTHCA HOMEM.

Ihacmuunicms. Merami  6imbwiolo abo  MeHmol  Mipowo
TUTACTHYHI, IX MOXHA KyBamd. HalimmacTHudilumm metanom e
30/10T0. 3 HBOIO MOXHA BHKYBATH (ONery (TOMKMIT JHCT)
sagToBwiky 0,0001 MM, mo y 500 pasie ToHe MmoIceKoi Boso-
cmim! A or ctmbiit Sb — nyke Kpuxkmit meran, ioro moxHa
PO3TEPTH HA MOPOLIOK Y NOPUEMAHOBIA CTYTILI.

MnactuwnicTe (Bl rpey  plastikos — NPWAATHIA
INA MNAEHHA, NOOATNTMBMK) — 30aTHICTE MeTams
HeoBopoTHO AedopMYBATHCE NiL LIEK MEXaAHIYHAX
HAHAHTAXEHb.

[Dmactvvua  nedopMallin  NOACHIOETBCA PO3PHBOM  JTeSKHX
MUKATOMHMX 3B'A3KIB | YTBOPEHHAM HOBMX. BoHa 30JIcHHTH, B
OCHOBHOMY, Bil MillHOCTI MeTamiyHoro 38'a3ky. Lo Bmacti-
BICTh METANE BMKOPMCTOBYIOTh, KOJM iX NpPOKATYIOTH, Mpe-
CYIOTh, IITAMIYIOTE, KYIOTh.

Poswunnicms. Yei MeTanm He posumuHi v Bomi, ane posum-
HAKOTHCA OOMH B OMHOMY ¥ posmnaBax. TBepami poaudH ofHO-
ro METAIY B iHIIOMY HAIMBAIOTH CHAGEOM.
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lvemuna. 3a TYVCTHHOIO METANM TIOOUTAIOTE HA Jeaki (ryeTH-
Ha MeHWa 5 r/em’) i eawexi (ryctvHa nosan 5 r/em’). Tumosi
Nerki Merand — mitiil, HaTpiit, marxii, amominiid. o BaxkmMx
METAME HANEKHMTL LWHK, 340130, MUIb, CEHHCLb, PTYTh, 30J0-
To. HafisakumM 13 MeTanie € ocmiii Os (22,6 r/em’), itoro
TYCTHEA HAHOLTBLIA.

3aBOAHHA NA CAMOKOHTPOMIO

132, Ake Mmicue y NepioauyHiil cHuocTemi nocigawTe mMeTanu?
Yomy?

133. Sk BUHMKAE METANINHWA 3B8'A30K7 ¥ 4OMY NONArAE ROMo
CyTe?
_ 134, Ulo cnineHoro y MeTanivHoro 38'A3ky 3 KOBANEHTHUM Ta
HOHHWUM | Y¥M BiH Bif HUX BIODIZHAETLCA?

135, Hum MOXHA NOACHWTH HEBENWKY ENeKTPOHEraTWEHICTL
meTanias?

136. [o meTanie He HANEXMTE NOCNIOOBHICTL ENEeMEHTIB

(1) Ca, Zn, Cd; (3} B, As, Te;

(2) Ga, In, Tl (4) W, Bi, Os.

137. Haaeite meranu:

(1) HARBAYUE ... | HAKNErwWiA .

(2) HaWBinbw NersonnaekKi ... | Halbinsw Tyronnaskuia ...
(3) HalMm'AKWIKWE ... | HaWTBEEPAIWWE ... .

138%. Yomy 3 NIGBMWLEHHAM TEMNEPATYPH ENEKTPHYHA NPOBRig-
HICTE METANIE SHWXYETBCAY

§ 23. XIMIMHI BIACTHBOCTI METAJIIB

Ximiuni #  dizvuHi BIACTHBOCTI MeTAME BHIHAMAKTHLCA
OymoBol IXHIX aToMiB i oCOONMBOCTAMMH XiMIMHOIO 3B S3KY.
JaransHow XIMIMHOK BAACTHBICTIO METANIB € 3IaTHICTh ATOMIB
Mg 9ac XiMIMHMX peaKilil BULIABATH BAIEHTHI elEKTPOHH,
ToOTO OKWCHIOBATHCE 1 NEPETEOPIOBATHCE HA TMO3IMTHEHO 3a-
pALEEHI HOHM.

Orxe, Memamw ¢ peaxyiax € dofpumu eidnosnuxamy. Tum
Aeziie amomu Memanie eiddarome eaeKmponi, muM 8onu XiMiuHo
R mEaH il
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Jna AKicHOl XapaKTepHCTHEM XiMIMHOLI AKTHEHOCTL MeTiIB
cKopMcTaiiTeca peakuiaMy BuTicHeHHA. [lpopobite Taki go-
CTTH.

Hadopamopra pofoma 5

MopieHaHHAa XiMivHol akTUBHOCTI MeTanie

Bocnig 1. Bisemite gei npobipkn. B oguy vanuiite 2 wmn
po3yuHyY Byab-AKOI CONI UMHEY, a B OPYry — CTINBKW ¥ PO3YWHY
coni kynpywy(ll). ¥ nepwy npoGipky noknagite WMaTouNoK Migi, ¥
apyry — umHky. B kil iz npobipok sinbyeasTeca peaxwin? Yomy?

ZnCl, + Cu =

CuCl, + Zn = ZnCl, + Cu
LpHe ButicHse migs i3 1T cnonyku. OTwe, UuHE — aKTHBHILWKIA
SNEMEHT, HIN Midb.
Docnip 2. 3noey B OOHY 3 NPOGIpoOK HANWATE 2 MN PO3YUHY
Cconl UWMHKY, ane noknagite LWMATOYOK CBHHUKO, a B Opyry —

CTUbKW ¥ po34uHy coni nuomBymy(ll) | wumaTovok umHky, Lo
BiabyeacTecA? Yomy?

Zn(NO,), + Pb =
Pb(NO,), + Zn = Zn(NO,), + Pb

LikHE BUTICHAE CBUHEeUL 3 Aoro cnonykd. OTse, uMHK — aKTUE-
HILUKWA METAN, HIX CBUHELb.

Docnig 3. Tenep NOpPIEHARTE XiMIYHY AKTUBHICTE CBUHLLO |
Migi. Ans uporo Oocnigime NOBEMQIHKY CEWHLUKD | Migl BignosigHO y
poavyunax coneid kynpymy(ll) | coneld naoMEymy(ll):

Pb(NO,), + Cu =
Cu(NO,), + Pb = Pb(NO,), + Cu

® [lpoaHaniayidTe NpoBedeH] peakuii 3 nornagy OKWUCHEH-
HR-BiOHOBNEHHA. BU3HAYTE Y KOXHOMY BANAOKY OKMCHUK
i BigHoBHMK. 3a3HauTe, AKA 3 PEYOBMH OKMCHIOETBCA, a
AKA BiAHOBNKETLEA.
Ha nigcragel npoeeaeHWx NOCNINIE PO3MICTITE AOCHIIKEHI
METANWM — Mifb, UWHE, CBUHEUE ¥ NOPRAOKY 3MEHLUEHHA
XHBOI XiMIYHOI AKTUBHOCTI.

Orxe, XiMivHWI xapaxTep DyOk-fKoro METATY 3HAYHOW
MIpOIY 3IVYMOBMOETBCH THM, HACKUIBKM JIerKo Horo artoMM
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30ATHI BULIABATH eleKTPOHH | MepeTBOPIOBATHCE HA MOIWTHEH
3APAKEH] HOHKM, TOBTO HACKUIBKH JIerko METAl OKHCHIOETHCH

° I'Ilu,qyuaﬁTe, B AIKMX CAME pPEeaxuinx Us BENAcTMBICTE METa
nie BUABNAETLCA? HANWWITL BIANOBIAHI PIBHAHHA, KOPWC-
TYHOYMCh BUTHUCKYBANBHAM PAOOM METANIB.

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe,
Ni, Sn, Pb, (H,), Cu, Hg, Ag, Pt, Au

Jna MeTanie XapakKTepHi XiMiYHI RIACTMBOCTI, HABEIEH
HIDHYE,

1. Baaemonia 3 conamu. AK BM NepexoHanHcs Ha Hociigax,
AKTHEHI MeTAIH BLIHOBMIOIOTH MEHII AKTMBHI METATH 3 pO34YH-
HIBE IXHIX coeii:

— 2e =
1] +2 +2 0
Zn + CuCl, = ZnCl, + Cu

I'—EE 1

0 +1 42 0
Cu + 2AgNO, = Cu(NO,), + 2Ag

LMHK i MiTe OKMCHIOIOTBECS HOHAMM KVNIpYMY i apreHTyMy,
TobTo KaTioHAMH MEHII AKTHMBHMX MeTame. OTwe, IMHE |
Milb — BUIHOBHHKH.

1. Baaemomia 3 memeranamu. Metamn okMcHIOKOTECA BArATH-
Ma HemeTanamu. Haiibuibw enepriiino BoHM pearyioTs 3 ramo-
reHaMH, KMcHeM i CipKolo, YTEOPIOHOUMH BUINOBITHO TANOTEHITH,
OKCHIH, cVIbdinm:

2Al + 3Br, = 2AlBr,
2Mg + O, = 2MgO
INa + S = Na,S

® 3azHadTe CTYNeHi OKWCHEHHA enemenHTiE, cknanite Ans
KOXHOMO BUNAOKY ©NeKTPOHHI PIBHAHHA | BU3HaJTe, Aka
pEYOBMHA OKWMCHIDETLCH, a KA BiOHOBNKOETLCH,
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Y MY peakuisx MeTaM AmOMiHINE, Mardif, HaTpiit — ein-
HOBHHKH, a HeMeTann OpoM, KHCeHBb, CIpKa — OKHMCHHEKH
(qomy?)

3. Biacmonin 3 Bogow. HalflakTHBHIG MeTaaM  (Kamii,
HaTpiil, Oapiii, KanbLif) pearyioTb 3 BONOK 34 3BMMANHMX
YMOB 3 BHOUIGEHHAM BOIHIO Ta YTBOPEHHAM JIVTiE:

1] vl ol L]
ZNa + ZH,0 = 2NaOH + H, T
Ba + 2H,0 = Ba(OH), + H, 1

MeHi AKTHBHI MeTANM TAKOX pearvioTs 3 BONOK 3 BHII-
NeHHAM RBOJHIO, alleé 33 BHUCOKOI TeMMepaTypH i yTBOPIOHOTH
NpH LUBOMY OKCHIM METAMNiB:

|_2e1
- ] =+l +d ]
Zn + H,O=ZnO + H, 1
3Fe +4H,0 = Fe,0, +4H, T

3amizun oxanmHa Fe,0, (FeO-Fe,0,), abo okcua depy-
my(1l, III), micTHTs v cBOEMY ckmami enemeHT Pepym 3 pisHM-
MH CTYTIEHAMH OKMCHEHHA.

ITid wac ezgemodii 3 eodol Memaiu 3asMCON OKUCHIRMLER
lonamu zidpozeny. OTxe, B ULOMY pa3i Bola — OKMCHHMK, A
IMHK i 3a0i30 — BiIHOBHHMEKH (4omy7).

4. Bzaemopnia 3 kwenoramu. Cnepury BMkoHaiiTe nabopartop-
Hi poboTH.

Aatopamopna pofioma 6
Baaemogia metanie ia poauMHaMM KMcnoT

BizbmiTe Tpu npobipkuw. B nepwy onycTiTe LWIMATOYOK Mii, B
OPYrY — Mario, B TPeTo — uuHKy. B koxHy 3 npoGipok BnwiATe
no 2—3 wmn poabasnedoro poauwHy cynbdathol kwcnotn. Lo
CNOCTERIraETLCA? FKa 3aKOHOMIPHICTE BHABNAETLCA Y LMK NPOLE-
cax? Hanuwite piBHAHHA BIONOBIAHKMX PEAKUiA, 3a3HAYTE OKMCHUK
| BIAHOBHWE,
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Bu nepexoHanmcs, WI0 JOCHTH AKTHBHI MeTAIM (marwHiit,
IMHK) pearyloTh 3 po3DaBneHMMM pDOIMMHAMM KMCTOT, Bill-
HORMTIOWYH BOIEHL:

[
[} +1 2 LI
Mg + 2HCI=MgClL, + H, T

Zn +2HCl = ZnCl, + H, T

Fe + H,SO, = FeSO, + H, 1
(post)

Marniif i saniso okMcHIOWOTBCH WOHAMM Tiporemy, mio
MICTATBCA B PO3MMHAX KHCIIOT.

¢ YHomy anm B3aemofii 3 posyvHamKu KMcnoT abo coneil He
MOXHa BpaTU MeTanw, akTWBHIWI 3a MarHiin?

Orxe, B yciX pO3IrNAHYTHX BHMNAJKAX B3AEMOMI] METAMIB 3
HeMeTAIAMH, BONOIO, KHCHNOTAMM, CONAMH amoMu  Memaiis
6iddaroms erexmponl — OKUCHIOWMBEA, G We OINANGE, Wo Mema-
AU K npocmi pevosunu € eidHoenukamu. A Hemertanu (ranore-
HH, KHCEHB, cipka), ifOHM rigporeHy, HOHM MeTANB npwen-
HYIOTE €ICKTPOHM — BUIHOBMIOIOTECA, TOOTO BOHM € OKHCHH-
KaMH.

3aBAaHHA ANA CAMOKOHTPOMIO

139. CxapakTepusyiiTe saraneHi XiMiMHi BNACTMBOCTI MeTANs.
Bianogink npoiniocTpyidTe piBHAHHAMK peakujii.

140. 3 AKMMM i3 3a3HAYEHWX HUXME PEYOBMH MOXE PearysaTu
3anio: a) kuceHs; 6) rigpokeun kanewiio; 8) kapGonar kynpymy(ll);
r) xnopuaHa kKMcnota; g) cynbgar UMHKY: €) HiTpar AprexdTyMy.
Hanuwitk pievaxHa signosigHux peaxuiii.

141 Hanuwite PIBHAHHA peakuiii Mix: a) kaniem i cipkow;
6) kaneujiem i BOAOIO; B) anOMIHIEM | XNOPUAHOK EMCNOTO;
r) sanisom i cynecpatom kynpymy(ll). Haseime y kowHiih peaxuii
OKMCHMEK | BiQHOBHWK.

142 DAuH MONb ANIOMIHIKG MOXE YTEOPUTH OKCWE AnmOMiHID
KINBKICTIO peYoBMHMA

(1) 0,5 mone; (3) 2 mone;

(2} 1 mone; (4) 4 MONb.
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143. Nig 4ac e3zaemonil UMHKY Macow 13 © 3 XNOPWOHOW
KucnoTor oB'eM BOAHKD (H. ¥.), WO BMGINWBCA, CTAHOBUTL

(1) 22,4 n; (3) 4,48 n;

(2) 2,24 n: (4) 44 8 n.

144, Hewo ewacnigoxk B3aemofil 2aniaa 3 BopoK (BUCOKA
TEMNEpaTYpa) BUOMMBCA BOAeHE O0B'emom 44 8 n (H. v.), TO NnpwK
UbOMY NPOPEearyeano 3aniso KinbkKicTio peYoBUHK

(1) 0,5 mons; (3) 1,5 mons;

(2) 1 mone; (4) 3 monk.

145*, Metan macow 13,7 r, WO yTEOPIDE KaTIOH I3 3apRaoM
+2, B3aEMOfie 3 BOOOKD 3 BuAineHHAM 2,24 n sogHio (H. v.). Uei
meTan

(1) Mg: (2) Ca; (3) Sr; (4) Ba.

146*. Min vac ezaemogil nyxHOro metany sacow 3,42 r 3
BOAOK BUALMBECA BogeHs ob'emom 0,448 n. Lei meran

(1) mimii; (3) HaTpii;

(2) kani@; {4) pyGinii.

147*. CynehaTHOO kMenoTo nogiany Ha 130 r cymiwi uuHky
3 OKCMOOM UMHKY, B RKId MacoBa 4acTka UWHKY CTaHOoBWTL 20%.
Mpu ubomy BUOINMBCA BOASHL OB eMoM (H. ¥.)

(1)224 n; (2) 4,48 n; (3) 896 n; (4) 112 n.

§ 4. METATTH B [MPHPO/L.
JATATIBHI CTIOCOBH JOBYBAHHA METAJIB

Meramm B npwpoai. Binemicte MeTaniB TpParuMETRCA B
npuponi nepepaxHo v Buraam cnoavk (vomy?). Taxi npupommi
CIONIYKH HasHBawoTh siveparamu. Hanpuxmag, Pepym MicTHTS-
cq B MiHepanax marHetwti Fe,O,, remamuri Fe,O, 1a in.

Y BitbHOMY cTaHi B 3eMHill Kopi € mMime ManoaKTHBHI
MeTamu: 3om0To Au, miatiHa Pt i numatmmoBi Meramm (axi?),
imomi cpifno Ag, pryre Hg, mins Cu,

Mpupogui miHepanbHi YTBOPEHHA, 3 AKKUX TEXHO-
NOriYHO MOXIMBO i EKOHOMIYHO AolinsHo gobysa-
TH MeTanv, Ha3WBaKTb DYAaMM.

Ho cxmany pymM, KpiM KOPHCHMX MiHEpaliB, YBIXOOHTE Iie
Hyema nopoda.

3ane¥Ho Bil TOro, AKi CIOMYEM METANE MICTATECA B PYVi,
PO3PiIHAIOTE: .

a) okcuiHi pym — Fe,0,, ALO,;

6) cymbdimmi pym — FeS,, MoS,;
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B) xnopuaHi pyan — NaCl, MgCL;

T) KapboHamii pymn — CaCO,, FeCO,,

Meraniuni pyau — e oCHOBHA CHpOBMHA Memanypeii, Tamy-
31 MPOMHCIOBOCTI, AKA BHpoGnse MeTanu.

Ykpaina mae Benmki sanizopynsi Gaceitin — Kpupopisskuii
1 Kepuencexkuit. Biakpuro it HoBi pomoeuuia saniaHoi pyan B
[NonTasenkiii i 3anopisekiit ofnacrax. € B Vkpaiui it POIOEH-
A KOJNbOPOBHX METAMNIE, 30KPEMA AMOMIHIN, MATHIIO, THTaHY,
LIMHKY, PTYTi, 30JI0Ta TOLOO.

Cnocobu nobyeamns meranie iz pya. Icye wmmMano pismmx
CrocobiB To0VBAHHA MeTANE, Ale MOMHA HAIBATH KUIBKA Hafi-
BAXUIMBIILMX 3arafbHHX criocobie mepepobku pyl Ha Meram.

3neblTbIIoro BMICT METANB Y pyZax (KpiM 3ali3HKX) HemM-
cokuii. e morpebye ix monepenuboi o6pobku ana BMIaTeHHS
nycrol nopom. O6pobka pyam, BHacKigok axoi 3GUIBLIVETbCA
BMICT KOPHMCHOI CHNOMAYKM METANY, HASMBAETBCA 3I6@2aNeHHAM
pymu. [lobyruit micia sbaraueHHA NPOAYKT HAIMBAIOTH Kowuen -
mpamios. MeTanu, 110 MiCTATBCA B PYIHOMY KOHLIEHTpATI, Bil-
HOBJIKOIOTE Pi3HHMH BLIHOBHMKAMM, HANPHKIAL:

l. Oxcunui pynn Haivactile BiOHORTOIOTE Kokcom abo
okcHaoM kapbony(Il), pimue — soxHem:

NiO+ C=Ni+COo?
Fe,0, + 4CO = 3Fe + 4C0,*
MoO, + 3H, = Mo + 3H,0

2. CymedhinHi pyaM crnovaTky BMMATIONOTE:
2PbS + 30, = 2PbO + 2S0, 1,
a MoTiM KobyTHit oKCHI BITHORIMIOIOT: BYTULIAM (KOKCOM):
PbO + C=Pb+ COT

3. Metanmn MoXHA BIIHORMOBATH 3 IXHIX OKCHIIB (TA rasio-
TeHUNB) IHIMTMMH, AKTHBHILIHMH METANaMM 32 BHCOKOI TEMIIc-
PaTypH — memaromepmin, i HABITE HeMeTANaMM (HATPHKIAIL,
CHILIEM) — cirikomepmin. Lleit cnocié uHabye 3mausoro mo-
IHPEHHS B pa3i BUIHORMEHHA METANE AMOMIHIEM i ToMy cro-
HATKY HOro HasBaJIM a@noMiliomepMien,
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2Al + Fe,0, = 2Fe + ALO,
2Mg + UF, = 2MgF, + U
Si + 2MgO = 2Mg + SiO,

3agfaHHa ANs CAMOKOHTPOMIO

148, HaapiTe BigoMi BaM BUOW METANMHWX PYO | HANWWITE ONA
KO¥HOI 3 HUX OopMynY OCHOBHOI PEYOBMHM,

149, Hassite HaleaxnuBiwi cnocobu AoBYBaAHHA METaNIE i3
PyA i oBrpyHTYiTE CBOK BIANOBIOL PIBHAHHAMKW PEaKLii.

150. Y4 moxHa Byae-Akuil mivepan abo ripceky nopogy
Ha3eaTW pyoo? Bignosios MOTHBYATE.

151. Bamnuea pyga ana AobyBaHHA CBMHLD — UE CBMHLUEBWA
Gnuck PbS. Ha sunamosamws 956 kr cynbdigy CBUHLO, SKWA
MICTUTECA B p'_rgl BEUTRAYAETLCR mceHh ob'emom (H. v.)

H'h1344u (3) E?Eu

12) 1344 m* (4) 6,72 m".

12, _ﬁrcu.l.ﬂ Bi,qnuumuaa'm okcWaom kapbowy(ll) xonuewTpar
MarHiTHOro 2anisvacy Fe,0, macow 58 kr, To moxHa go6yTu 3ani-
30 MACOKD

(1) 42 xr; (3) 84 kr;

(2) 4,2 xr; (4) 168 «xr,

153%. |3 485 kr yuHkoBol OBMAHKW, MACOBA YACTKA OCHOBHOI
pequoBMHK ZnS B Akl cTanoeuTe 80%, MoxHa AoByTH OKCUE LMHKY
Macow

(1) 65 kr; (3) 13 «kr;
(2) 130 «r; (4) 324 kr
i OKCW cynm:hypy{l"u"} 06" EMOM (H. %}
:5}224..- (7) 89,6 w*,
(6) 44,8 m*; (8) 179,2 m",

154*, Maca cynepaTHO! KMCNOTH, AKY MoxHa [o6ytw 3
2425 7 uuHrkoeol obmankn ZnS, macoea YacTka nycTol nopoau B
FKiA cTaHOBWTL 20%, nopisHioe

(1) 24,5 T; (3) 98 T,

(2) 49 T, (4) 196 1.

§ 15. ENCKTPOJII3

By osHaitomiutHea 3 pismmmm cniocobamm noGysaHHAa MeTa-
MB 3 pYA i 3HAETe, 1O AAA 1LOTO BHKOPHCTOBYIOTH Taki
BiTHOBHMKM, 8K Byruuia (kokc) C, oxcun kapBomy(Il) CO,
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BofleHb H, Ta akTuBHi metamm Al, Mg Tomo (Metanotepmisa).
BuaBnseTsea, mwWo 3 LiEK METOK MOXHA BUKODMCTORVEATH it
SNCKTPHYHHIT CTPYM. ¥ LbOMY pasi npolec HAIHMBAETHCA erex-
mposizom.

Cyms enextponizy. [Japaiite sramaemo, 110 BITHOBHTH XiMmiu-
HHI eNeMEHT —LIe O03HAMAE HAlaTH iforo aToMam abo ioHam
ENEKTPOHM. OKMCHWTH ClEeMEHT — L& 03HAYAE BUTHATH Bil
itoro aromie abo Honis enexTponn. OGHIBa NpolecH — oKHe-
HEHHA | BUTHORJMEHHA — MOXHA 3DIHCHHTH He JMuIe 3a [ONo-
MOToK0 3BHYAHHWX XiMIYHMMX peaxiiifi, a i nin BrUMBOM enex-
TPHHMHOID CTPVMY.

Hamnemo 8 U-nomifuy
TpyviKy (Mam  10) posumu
xnopray xynpymy(Il) CuCl,,
3AHYPUMO ¥V KOXHEe KOMHO
BYITIAHHH enekTpon i1 3'en-
HAEMO OOMIBA e/EKTPOIM Me-
TANEBHMH MPOBIIHMKAMH 3
IDKepenoM NMocTiHHOrO cTpyMy
(axymynaropom).  Enextpon,
CMOMYyYeHWH 3 HeraTHEBHHM
MOMIOCOM  DEEpEna  CTPYMY,
HASMBAETBCA KamodoM, a 3
MOIHTHEHHM MOMocoM —
anodom. Katon BrpuBaTH-
MEeTbCH [Aap 3a INAPOM Yep-
BOHOI METANIYHOK MiImo, a
Ha aHOgI BMAUTATHMETHCA
Maa. 10. Tlpwian mna enexrpotisy BUIBHMIT XJiop (BHMARISEMO 3a

sanaxoM). o x sinbynoca?

Xnopua kynpymy(Il) min piewo  enekTpuuHoro cTpyMy
PO3K/IABCA HAa MiOb i Xmop:

CuCl,=Cu+CL T (1)

Ax noscuux Ailo enextpiraHoro etpymy? Lo sinbyeaeteca
Ha KaTofi Ta Ha aHomi?

Bu sHaeTe, mio me A0 BMMKAHHA CTPYMY XJIOPHI KYTpy-
my(Il) y posmHi ming EUMBOM BOIM OMCOLiE Ha HOHH
KYTIpYMY Ta HOHM Xaopy:
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CuCl, 2 Cu™ +2CT,, (2)

AKI XAOTHMHO pyXaloThes y posumsi. TTicis BMMKAHHS elek-
TPHYHOTO cTpyMy Geamamumit pyx iioHiB cTae cripsMoBaHMHM.
MoswmueHo sapamkeni ffonu kympymy Cu® npuraryiorscs
HETATHBHO 33pAICKEHHM eIEKTPONOM — KATONOM 1 pyXaloThes
V HanpaAMKY [0 HBOro, TOMY i HAMBAWOTRCH xamionasy. Hera-
THBHO 3apsipkeHi HoHH xiopy Cl° NpHTAryIOTECA NOSHTMEHO
JAPAIKCHAM  CJIEKTPOJOM — AHONOM 1 PyXalOTeCH OO HBOTO,
TOMY H HAIMBAIOTECA amionamu (mMB. Man. 10).

Komu fionM KynpyMy gocaraoTs KaTolla, BOHH NMPHEIHYHOTE
ENEKTPOHM (HA TOBEPXHI KaTona HANIMINOK ENeKTPOHIB), To6-
TO BITHORMOKTHCH | MEPETBOPIOKOTHCS Ha eNeKTpoHeTpaTLHI
aToMH Kynipymy:

Cu® + 2= Cu" (3)

Ha noBepxHi kaToga BUIKIANAETHCA MeTANiYHA MiTh.

XIOpHA-iOHM, JOCATHYBIIM QHONA, HABMAKHM, BiLIAlOTH
eNeKTPOHH (KOXHMIt — 10 OAHOMY eleKTpoHY), To6To oxMc-
HIOIOTLCA | TAKOX MEPeTBOPIOIOTECA 3 HOMIB HMa eeKTpoHeii-
TPANBHI ATOMM, #Ki, CNOMYYAIOUMCE TMOMAPHO, YTBOPIOHOTE
MOJIEKYIH XI0pY:

2Cr -2¢=2CI" Cr+cr=cLt (4)

¢ AepaiiTe nisi YacTUHKU piBHAHL (2), (3), (4), noTiM oKpe-
MO X NPaBi YacTUHK. 3 OePXAHOr0 CYMAPHOrO PIBHAH-
HA BWNYYITb Y4NEHW, WO NOBTOPIOKOTLCS, | NEpesipTe, yu
BUilAE HaBefieHe BULLE niacyMkose piBHAHHS (1).

@rxe, BH NepeKoHATHCd, o

eNexTponia — ue OKUCHO-BIgHOBHI peaxuyii, nKi
BiabysawoTLca Ha enekTpofax nig giew nocTiMHoro
ENeKTPUMYHOro CTPYMY Nig Yac npoxogxeHHs HWoro
Kpizb poauuH (a posnnae) enexTponity. Bin
CYNPOBOOXYETLCA NEPETROPEHHAM eneKTPUYHOI
eHeprii Ha BHYTpiWHIO eHepriio npoayxTiea enex-
Tponiay.

Y BOOHMX PO3IYMHAX COJieil, YTBOpPeHMX AKTHMBHMMM MeTala-
MM | OKCHI€HOBMICHHMH KHCIOTAMM, MpPOLIEC ENEeKTPONi3Y Mae
CEOI OCOGMMBOCTI, OCKUIBKM B HbOMY Depe yyacTe Boga. TIpore
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MH TAKi BHIIAIKH HE PO3MANATHMEMO, A OOMERHMOCH BHEMCH-
HAM TIpoLIeciB, AKi BiAGYBalOTBCA Mil Yac eneKTpoisy po3rua-
BiE eJIeKTPOMITIE.

Enexrponis poannasis. Bu mxe 3macte, wo BimHommoBatH
METAll MOXHA 1 33 JOTIOMOroK eneKTpHuHOro crpyMy. Ha-
NpHKJal, AKIWO pPO3MIABMTH KYXOHMY cime NaCl, 1o nin
BIUIMBOM BHCOKOI TeMIlepaTypu Ii KpHMCTANYHA peIliTKa po3-
WEIHTLCA HA HOHM (Tak camo, AK | MiI 4ac pO3uMHEHHA Y
BOMI):

NaCl 2 Na' + CI’

Y posnmasi foHH pyXaloTies Xaotwumo. SKmo Kpize ueil
PO3ILIAB MPOITYCTHTH ITOCTIMHMIT eNeKTPHYHMIT CTPYM, To ifoHH
HaTpLIO MOYHYTh NEPeMillyBaTHCA A0 KaToga, de MPHETHYBATH-
MYTb I10 OOHOMY JICKTPOHY, TOOTO BUIHORMIOBATHMMYTHCS:

Na' + le = Na°

Omxe, xamod, na sxemy saemcdu nadiuwox erexmponia, €
aichoantcom.

Ilin nieto enexTpHuHoOro cTpyMy HOHM XAOpY MpPAMYIOTH 00
aAHOMIA.

OCKiNBKHM HAa AHONI 3aBXIM HECTAYa eNeKTPOHIB, To HOHM
XJ0pY BIIAAIOTE 110 ONHOMY eNEKTPOHY, TOOTO OKMCHIOKTHCH:

Clr=le=Q"

ATOMH XNopy 3'€IHYIOThCH [MONAPHO, | HA AHOII BHILUISETh-
¢ rasonomibHuit xnop CL,.

Otxe, awod, na axoMy 3a8xou Heemaua eirexmponia, € okuc-
HUKOM.

Ak Gawmvo,

ycAkMW enextponia (i poayuHy enextponiry, i
pPo3nnaey) € OKWCHO-BIGHOBHMUM NPOLEGOM, WO
BiAGyBaETLCA NifA BNNUBOM ENEKTPUUHOrO CTPYMY.

Yueri akmMBHi  MeTanm  Moxna noGyTH  eleKTponizom
posrnasie coneid abo nyrie. Hanpuknan, saxmo posrmasui
TUIpOKCHA HaTpilo, To BinGynetbca mepmiwia ducowiayis fioro
KPHCTAIE Ha HOHM:
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NaOH 2 Na' + OH

HAKmo mami kpisk ieil po3lUIAR MPOMYCTMTM eNeKTpHYHMIL
CTPYM, TO Ha KaToli HOHM HaTpilo, MPHEIHYIOMM eJEKTPOHM,
BUIHOBIIOEATHMYTBCA 10 HeHTpPANbHHMX aToMiB. YTBOpIOBATH-
METBCA METANIMHMIT HaTpii:

Na‘' + le= Na"

Ha aHomi pospamrkaTHMyThca TriOpoKCHI-iOHM, BLIIAKYH
KOXHIH 110 OJHOMY eNEKTPOHY i MNEpeTBOPIOIOYHCE HA Hei-
TpanmeHi rpynu OH, aki B HeittpaibHoMy crami icHYBaTH He
MOXYTh. BOHM BiApazy ® poIKAANAIOTECS 3 YTBOPeHHSAM BOXH
i KHCHIO:

40H -4¢=2H,0+0,1

Orxe, nil Yac eNeKTpoOMisy po3liasy IIKOro HATPY Ha
KaTofi BiabyBa€Thes TNpollec BIIHORIEHHA ffOHIB HaTpilo, i
BMAUIETECA MeTaniuHMii HaTpiil, a Ha aHomi minbyBaeTecH
npolec oKMCHEHHA MAPOKCHI-IOHIB, | BHOUTAETECA KHCEHD.

B ycix po3riaHyTHMX BMMANKAX nepenfavanocs, 10 efeKTpo-
IM, 3a [IOTIOMOrol0 AKHMX TABOAHTECA ENEKTPHYHMIT CTpyM,
BMTOTOBMEHI 3 MaTepiany, sxuii He Gepe yyacti B peaxuni. Taki
SeKTPOAH HASHBAKOTE [HEPMIKUMU,

3acrocyeauns enextponizy. Enektponis ummpoko sactoco-
ByeTbca ¥ Garateox mupobHMuTRAX. Hanpuxnan, ue emumwii
SKOHOMIYHO BMTUIHMA npoMMcnoBHMH crocib  mobyeaHHs
AKTHBHHX MerayiB (Na, K, Ca, Al, Mg), a Takox nesxux
akTHBHMX HemeTwnB (Cl,, F.)) i HapiTe okpemmx cxnagHMx
peuornH —myrie. NaOH, KOH i Geproneroroi comi KCIO,
(Xropary Kamiko),

Enextposnis BHKOPHCTORYIOTE TAKOX I8 OMMINEHHS MeTa-
JIB, OIA BKPHITA OOHOTO METALY IHIIHM 3 MeTowo IANUCTY
Horo Bia koposii Tomo. Tak 3nificHIOIOT HIKeMOBAHHA, XpPO-
MYBAHHA, JYAIHHA (BKPHTTA ONOBOM), OLMHKOBYBAHHS, 30710-
YeHHS TOIIO.

Hapouryeanns mwapy metany Ha nosepxmi mupoby enektpo-
JTHYHUM criocofoM NA€ 3MOrY BHTOTORMSTH HATOHIN LTiNMKH
i xomii. Lei cnoci6 po3pofus pocificekuit yuenmii 5. 1. Axo-
6i y 1838 p., | HASHBAETBCA BiH 2AIBEAHONAIGCIMUKONW.
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3aBAAHHA ONA CAMOKOHTPOMIO

155. ¥ yomy nonsirae cyTe enextponisy? MoscHiTs Ha KOHEpET-
HOMY NpuKnagi.

156. Ak BinbymaeTuca enexTponis posnnasy Hoauay kanio K17

157. Yomy enektponia saexnu e OKMCHO-BIOHOBHUM npoue-
comM?

158. Hxi 4aCTUHKW NEPEHOCATL eneKTPUYHMI CTPYM ¥ BOOHO-
MY PO34uHi CONi, y posnnaei coni Ta B METanesnx npoBigHUkax?

159. Akuit sBnave Ha posuwwH afo poznnae ENEKTPOAITY, BMI-

WEHOro B ENexTponiTuyHy BaHHy (enekTponiaep), CNpaBnNsAe BMKH-
KaHHA ENeKTPUYHOrD CTpymMy?

160. Lo Take enextponia?

§ 26. KOPO31A METAJIIB

Bu pxe 3maere, wo Barato aki ximiumi CIIOIYKH, B TiM
YMCHL # OKCHIM METANB, 32 3BHMANHMX yMOB cTiiKiwi, Hik
MeTami. Came ToMy B pyaax GinblicTE MeTAME MicTHTBCH He
B YMCTOMY BHIMALL, a ¥ dopMi xiMiyumx crnionyk. [osoautses
3ACTOCOBYBATH CKNAlHI i OyXe CHEPrOEMHI MeTamyprifiHi mpo-
UeCH, 106 BHAYYHTH MeTANM 3 XIMIMHMX CIIONYK, Yy CKIAm
AKMX BOHM MICTAThCA B pyaax. Binbuy wactumy pe3yIILTaTiB
uiei npaui BiTHIMAE y moaeil HalUmoTinm BOPOr MeTanis —
Koposia (BiI natT. corrosio — po3’inaHHs).

[lin miero nosirps, nowty, cHiry, rpyHTOBOI BOMOTM MeTANIEE
MaTepiali MOCTYNOBO PYHHYIOTHCA i 3IHOBY MEPEXOATE ¥V CTaH
XIMIYHIX CMIOJYK, MOMIGHMX N0 THMX, V CKMam SKMX BOHM
MICTATBCH B pymax.

Kopoaia — ue camourHHe pyRHYBaMHA Meranis
i cnnasie BHacnigox B3acMmogii iX i3 30BHILIHIM

cCepenoBULLLEM.

Kopoais 3aBnae semmyesHoi wkomm. Yepes Koposio nIopiy-
HO BTPAYA€TLCA 3HAYHA YACTHHA MeTaleBoro 3anacy. HaiiGins-
e MoTepraloTe BUL KOposil 3amiso Ta fioro crutasd. Bimsnko
YBEPTi BHIUTARMIEHHX 3aji3a, YABYHY, CTAi BMTPAYaeThcd Ha Te,
mob KoMreHcyBaTH 30MTKH, 3anogiaHi Koposielo. Ocofmieo
CHIBHOL KOpO3il 3A3HAKTE METAIEB MaTepiamM B anapaTax
XIMiMHOI TIPOMHMCNIOBOCTI: TVT Ha HMX HilOTh KMCNOTH, MYTH Ta
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iHUI arpecMBHI PEYOBHMHH, 10 TOTO X, AK NPABWIO, NIPH BHCO-
KMX TeMMepaTypax i MIBHIMEHMN THCKAX.

INpote wkona, 3anogifaHa Kopo3icio, He 3BOOMTLCA JTHIIE A0
BTpAT MeTany depes Horo pyiiHyeanua. KpiM uworo, xopoais
CIIPHYMHIOE BEHYE3IHI BTPATH, AKI HABITE BPAXYBATH HEMOX-
THBO, 3B'A33HI 3 BHXONOM 3 Jamy deTaneil MammdH, ofnagHaH-
HA, CIIOPYd, o Kopoayi s, Hapite v pasi He3HauyHOro rnopy-
IEHHA LITCHOCTI MApoBOro KoTaa, TpyDH uM AKOTOCH arapa-
TA, HaNpPHENAD XiMiYHOro, BCA CIOpPYOAa CTaE HeNMpHIATHOI.
Herames HeofximHo abo 3amimmTi, abo sigpemonTtyBatw. Mo
TOMO 3 KOPO3iA MPMIBOIMTL A0 3aDpyaHCHHA JoBKius. Buxo-
auTe, wio 36MTKM Bio Kopodil ¥y COTHI pasiB IepeBMINYIOTH
BApPTICTh 3pyiiHoBaHoro Metany. I, Wapewrri, HagTo moporo
KOIITYE 3aXWCT Ril KOpo3ii.

Cyms koposil. Tlpwumemn koposii pismi, a cyrs Gyap-axoi
Koposii ofHa: amomu memany nid wac esaemodii 3 Komnonenma-
MU G08Ki1IA SMPANGIOML  eAEKmpPonU, MOBMO OKUCHIOOMBCA.
Memaa, wo nepebysas y sitshoMmy cmani, nepemeoproembsea Ha
pizni cnoayxu: oxcudy, 2idpoxcudu mowyo.

Haiibimein  HefeameyHHMH 18 MeTAB  KOMITOHEHTAMH
poekinA € kucenb O,, BoasHa napa H,0, okcun kapGony(IV)
CO,, okena cymedypy(IV) SO, Ta oxcun }L"lT];JO[’EHj'{m NO,.
Koposiiine pyiiHyBaHHA 3anisa Ta #oro ciulasiB y amoctt:epi
KHCHIO 3YMOENeHe MepefiroM Takol peakulil:

4Fe + 30, = 2Fe,0,

Yacto kopo3ia po3BHMBAETECA Y BOJIOTOMY TOBITPI, KOJM Ha
MOBEPXHI METany VTBOPIOETRCA HANTOHINA IUNBKA BOJOrM, a
TAKOX ¥ pasl KOHTAKTY METANMY 3 pO3YHHOM elCKTpOTY.
Hanpuriaa, koposia sanisa y BoJoroMy IMOBITPI MOACHIOETBCH
nepebiroM KiTeKOX peakiiil, cepel AKMX € TakKi:

2Fe + 2H,0 + O, = 2Fe(OH),
Fe(OH), + H,0 + O, — Fe(OH),

® Y 3anponoHoBaHIi Cxemi peakuil 3a3HayTe cTyniHe OKUC-
HEHHA ENEMEHTIB, ¥ AKUX BiH 3MIHIDETLCA, | PO3CTARTE
koedilieHTH MeTOOM enexTpoHHOro GanaHcy.

3axuer meTanis Big Koposil. 3amexHo BUI NpHpoIM MeTaTy,
YMOB, 8 TAKO¥ NMPHMIHAYEHHA METANEEMX BHpOGIE 3aCTOCOBYIOTE
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pisHi cniocobu Gopotsbu 3 Koposiew. OauH i3 HalimomHpeHi-
MY crocobiB 3aXMCTY MeTaniR Bil Koposii — Metaneri Ta
HEMETANICE] MOKPHTTA.

Metanesi BupobH BKpHBAIOTH IHILMMHM METANAMH. 1X HiKe-
MOKTL, XPOMYIOTE, OUMHKOBYIOTE Towo. OIMHM i3 HallnasHi-
IHX crocobiB 3aXMeTy CTaNeBHX i MiHMX BMpobiB Bix Koposii
€ rapave NyIiHHA, HATIPMKIIAA nocyny (BKpWTTA onosom). He-
3BAKAKYM HA OedilMTHICTs onoBa, GIM3BKO MOAOBMHH YCHOTO
BHAOGYTKY IOro BHTPAYAETECA HA 3axMcT MeTamiB. JIymeHi
JMCTH CTaNl HASMBAKOTL Bitow ¥cepemiw. BoHa BHKOPHCTOBYETH-
Ci B OCHOBHOMY JUIS BHIOTORNEHHA KOHCEPBHHX GAHOK.

Ho HeMeTANEBHX MOKPHTTIE HAJEKHTH TIOKPWTTS MeTaleBMX
Bupo6is nakamu, dapbamu, cMALIO, KaydyKom (rymMyBaHHA
BHpobIE).

dns crnioBiTbHEHHA Koposii MeTaneBMX BHpoGis, axi cTH-
KAIOTHCA 3 KMCIOTAMM, HHHI WHPOKO 3ACTOCOBYIOTH inzibimo-
Dii = yrogitbiiosayi Kopo3ii.

Baxomieim criocofom  3aXMCTY METANIE € BHMOTORIEHHS
cruaeis, cTifikux oo koposii. Tak, 6arato iHCTpyMmeHTIB, DeTani
MAlllMH, npenMeTd nobyTy BHTOTORNAIOTE 3 HeipXaBHOI cTai
TA IHIMMX CIUIABIE, CTIMKHX d0 Koposii.

3aBaaHHA ANA CAMOKOHTPONIO

161. Wo nasueaeTeCa koposiewn? Hasegite npuknaam pyiivy-
BAHHA MeTanesMx BUPOBIE BHACNIAOK Koposii.

162. Yu moxHa BBaXaTW KOPO3IED: a) T, WO HATPIA Ha NOBIT-
pi WBKMOKO OKMCHIDETLCH, 0] B3AEMOGII0 UMHKY 3 XNOPUOHOWO
KMCNOTOW, B) AoByBaHHA BOOHIO B3AEMOMIEID 3anisa 3 neperpiton
BOAAHDD napon?

163. Hanuwite AoHHE PIBHAHHA NPOLECY KOPOIWAHOrD pyRHy-
BaHHA cTani (Cnnae 3anisa 3 eyrneyem) y xNopyMaHii KkcnoTi.

164. ki ocHoeHi cnocofv saxucTy MeTanis sig xoposii Bu
snaere? HapefniTe NPUKNAAM i3 BNACHWUX CNOCTEPEXEHb.

165. Yum eusHavaeTecn BuGip cnocoby saxwcTy mertany eig
KOpo3ii?

166. Wo Take iHriGitop? Ywm iHriGiTop BiopisHAETLCA B KaTa-
nizaTopa?

167. ¥ poauwn cynedaty kynpymy(ll) Hacunanu saniski owyp-
kM macow 4.8 r. Aki peYyoBMHM YTEOPMAKCE | AKa iXHA Maca?

168", Buakauyuti macy oxanuHMW, WO yTEOPUNACA HA IANIIHIRA
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MASCTUHL BHAcninok Tpueanol B3aemonil 3 noempsm ob'emom
10 n (H. v.).

169%, 3anissa nnacTuHEa TpuBaNWiA Yac nepebysana y posuu-
Hi cynbdaTty kynpysy(ll). Konw sBodHa Bxkpunaca sinmo, 11 maca
sbinbwmnace Ha 6 r. OB4ncnuTk Macy depymy, Akl nepeiwos y
PO3HUH.

§ 27. CILIABH

BinbinocTi MeTaniB BAACTMEA 3AATHICTL 3MIIIYBATHCH OMMH 3
OMHHM ¥ PO3UIARASHOMY CTAaHI YTBOPIOBATH CILIABH.

Crinas MoXe cKIAOATHCA 3 ABOX | DiNbllle KOMITOHEHTIB, y
TiM uHcni # Hemetanis. Hanpuxnag, meanxiop — crnae mimi 3
HikeneM, cmath —CIUIAR 3aMi3a 3 BYTJICLIEM.

CnmasH IIMpOKo BHKOPHCTOEYIOTHCA Y MPOMHCIOBOCTI.
Yuen ety He 3am&IM 3a40BONBHAKOTH THM BHMOTaM, AKI
CTARMATECA M0 MaTepianie cydacuol Texuiky. e moscHioeTsea
‘THM, 00 CIUVIABM YaCTO MANOTE TAKI HIACTHBOCTI, AKHX He
MAWOTH Ti METAIM, WO iX YTBOPIOKTE. 3MIHIOWTBCA T[YCTHHA,
TEMIEPATYPA TUIARICHHA, CNCKTPHYHA NpOBIUTHICTE, TREPIICTS,
MEXAHIMHA MILHICTD, IIACTHYHICTB, KopoiifiHa cTilKicTe Touro.
Hanpuknan, dwopavosminii —crnas amomikito (95%), mimi
(4%), maruito (0,5%), manrany (0,5%), 3bepirae nerxicts, ane
Habarato TERepAiluMil 3a AmOMIMIH i Migs.

JanexHicTs MiX CKIaZoM CIUIABIE Ta IXHIMM BJACTHBOCTS-
MH BIEplUe BCTAHOBHB pocificeiatid yuenmii M. C. Kvpuakos.

MHEOMA CEMEHOBH™

KYPHAKOB
(1860—1941)

Pocitcesmit  hizMKo-KiMiK,  aKUlEMIK.
Poopobus diwmko-xiMivHuil ananis posiueis i
crmanis  seranis.  ChopaivaoBas  yreleHIE
Npo DAABOHILH 1 BeToiian. ABTop GaraTsox
Mpaiik 3 XMl KOMILTCKCHHY CINUIVE, [1p9Hpo-
HHX COMAHHX POMHHIE, Teopil podaHis i
cranie. JanpopaaMs BHpobIHUTED TINATHHO-
BHX MCTATLS, ATKMINIKY, MArHiK, Kamaiu,
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MeTtanmm y cniaBax MOXYTh POIYHHATHCA OIMH B OJHOMY,
YTBOPIOBATH MENAHIMHI CYMIINi i pearyeatd oOMH 3 OJHHM 3
YTBOPEHHAM CIIOJYK.

1. Axuo crinasnsoThca GMM3BKI 32 BIACTHBOCTAMM METa-
M, TO ¥ BYIaX iXHiX KPHCTAMIMHHX PELIiTOK MICTHTBCH ATOMH
Pi3HMX MeTamiB, OCKUTBKHM BOHH MOXYTE 3aMilllyBaTH OIMH
oaHoro. ¥ TakoMy pazi YTEOPHOETBES OMHODIMHMIL CTUIAB, KM
HAIHBAKTE MEEpouM POFHUHOM,

2. Axumo crnaB € Mexawiunorw cymiwuio, TO B HBOMY Il
MIKPOCKOIOM MOXHA YiTKO pPO3PI3HHUTH KPHCTAIM OKPEMMX
METAJB.

3. Axuwe mig Yac CrUlaBIAHHA METATH B3AEMOTIOTh OOMH 3
OIHHM, TO YTBOPIOIOTLCA iHmepmemaniuni cnoayxu (inmepmema-
Aidu), HASBHI B CIUIARI

Y pa3zi po3suUMHEHHS HEMETANIB ¥V POIMUARIEHMX MeTalax
TAKOX MOXYTh BinOyBarHca XiMiyni peaxuil. Hanpmoan, nin
Yac BHIUIAB/IAHHA YaBYHY 3/1I30 pearye 3 BYITIELIEM 3 YTBOPCH-
HaMm Kapbiny depymy Fe,C —uementiry, o Hagae Teepaocri
1 KpMXKOCTI YaBRYHY.

3natHicTs MeTAlLB ¥ PO3IMNABNEHOMY CTAHI HE JIMIlE 3MinIy-
BaTHCA, a M yTBopioBaTH ofMH 3 ogHMM (i 3 HeMeTanamu)
Pi3Hi CIIONYKH —1I¢ OfiHA 3 MPHYMH Toro, wo ¢ismaH BIac-
TMBOCTI CIUIARIR Pi3Ko BUIPISHAIOTRCA Bil BAacTHBocTell THX
METaNiB, 3 AKHMX BOHH CEIATAKTRCH.

¥ npoMMcIoBOCTI IMPOKO BHKOPHCTOBYIOTHCH CIUTABH 3alli-
3a 3 Byrneuem. JanexHo Bin BmicTy KapbGony B cnnasi pospis-
HaMOTE: M'ake 3amiso (<0,2% Kapbouy), cram (0,2—I1,7%
Kap6ony) i uasyn (1,7—5% Kap6ony).

3aBOaHHA NA CAMOKDHTPOMIO

170. ¥ yomy nonsrae cyTe NPoOUSCY YTBOPEHHA CANaBig?
Ha3giTk cnnaeW, 3HAWOMI BAM i3 NOBCAKOEHHOID MATTA.

171. Fki BuaM Cnnaeie poO3piaHANTE 3ANEXHO Big X CTPYKTY-
pu?

172, BaraTo posnnaeneHux METanie Nig Yac 3MilyBaHHA B3ac-
MOQIKTL OOMH 3 OJHMUM 3 YTEOPEHHAM XiMIYHMX CNONyK, Hanpuk-
nag CuZn,, Na,Pb, Ca,5b,. Taxi cnonyxn HasmeaoTe

(1) TeepaMMK PO3IYMHAMK, (3) inTepmeTanigamu;

(2) mexaHiyHuMKM cymiamy;  (4) cnonykamu BKOPIHEHHA,

173. Yomy BNacTUBOCTI CNNAaBIE BiAPIZHAKTLECA BiO BNACTUEOC-
Tell MeTanie, WO BXOOATL A0 X cknaay?

110



174, Yomy B TexHILl LWKMPOKO BUKOPHUCTOBYIOTE CMNABM 3amisa,
& He 4uCTe 3anizo? Hei cnnaew 3aniza BUKOPUCTOBYIOTE HA BUPOG-
HULTEI Ta B noByTi?

175. AHaniaywoum cTans va Bmict KapBoy, cnanunu il apasok
macow 2,5 r i poBynu 0,1 r okcuay kapBouy(IV). BuaHauuru
Macoey yacTky KapBony y crani.

176. Buanaumt macu okcugy nmomBymy(ll) Ta oxcuay crawy-
my(IV), norpibui ana aoGyeanwna 500 r cnnaey npunow, B SKOMY
MACOBA YaCcTKa CEBMHLEO cTaHoewTe 66%, a onosa — 34%.

177", Natysna nanuuka macow 10 r (cknag natywi: W(Cu) =
= 60%, Wi(Zn) = 40%) 3avypeHa y CKNAHKY 3 PO34YMHOM XNOPWL-
HOI KMCAOTH 3 Macosow wacTkow HCI 30% i ryctunow 1,15 rfmn.

OBYUCAKUTH KINBKICTE PEYOBWHM rasy, WO BUOINUECA NPU LBOMY, Ta
of’emM BUTPAYEHOID PO3YMHY XNOPUOHOT KMCNOTH.

§ 28. IOMEHHE BHPOBHHLITBO YABRYHY

YapyH — Lie CIUIAR 3Ami3a 3 BYIIELEM T2 NedKol0 KibKicTo
chmuiee Si, manraHy Mn, ¢ocdopy P, cipgm S. Macoga
uactka KapBowy B wasymi 1,7%.

YagyH — Teepamil | kpuxkmit Matepiai. Horo summaemiors
¥ JOMEHHMX Meyax, BHTOTORMEHHX 3 BOTHETPMBKMX MATepiamin
(mHB. BKAeiky). Y [NoMeHHY Y 3ABAHTAXYIOTH WILXMY —
CYMilu CUPOSUHHUX Mamepianie, wo ccaadaemsea 3 3anisnoi pydu,
nawea | ¢hwocie. Hx nanMBo HalMACTIIE BHKOPHCTOBYIOTH
KaM'STHOBYTLIEHII Koke. BiH € Ixepenom Terutomd, mimrpHmye
BHCOKY TEMIIEPATYPY B Medi, a Takox Gepe y4acTs y BiIHOB-
NeHHi 3ami3a 3 OKCMJIB, IO MICTATECA B PYyII.

CrioyaTky KOKC 3ropfA€ 3 YTROPeHHAM okcHay kKapbomy(IV).
BHacnioox UbOro po3BMBAETRCH BMCOKA TemrmepaTypa, 6o
IrOPAHHA KOKCY — eK30TepMIYHA peaKini:

C+0,=C0,*

Yroopennit okcun kapGoHy(IV) npoxoauTs kpisk poanede-
HHH KOKC i, MOTMHHAKYMM TEIUIOTY, BUTHORMIOETHCH [0 OKCHIY

Kapbony(I1):
co,+Ccg2cot

Oxcun  kapGouy(Il) npu BHcokiit Temneparypi nerko
BLIHOBMIOE 330!
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Fe,0, + 3CO = 2Fe + 3CO, 1

3amizo yTBOpHOETBCH ¥ TBepAoMy crai. 'ybuacTi rpymouxm
iforo merko ebupalote KaploH Ta iMmi enemenTd i neperso-
ploloTbcA Ha 4aeyH. BinOveaeTeca Takox XiMiMHA B3aeMomia
3amsa 3 KokcoM i CO 3 yTBopeHHAM LEMEHTHTY — KapGiny
depymy Fe,C, axuii TakoX BXOOMTB IO CKNALYy YaBYHY:

3Fe + C = Fe,C
3Fe + 2CO = Fe,C + CO, 1

YTROpeHMI YaBYH TUIABMTECA | CTIKAE ¥ TOPHO.

YV momenmy niu pazoM 3 pyaolo noTpamge i nmycTa mopoma,
wo Micture Si0, Ta iHmi pevoemmnu. Bei wi nomimkn, sk
MPABKITIO, NYHE TYTOIUIABKL | MOMYTh 3aKYMIOPHTH T4, #Ka
npairoe OesnepepeHo npotaroM Barateox pokie. [lo6 Tyro-
IUIABKI OOMIUIKHM BHIUIMTH 3 medi, IX MepeBoisTs ¥ Jerko-
IUIABK] CNONVKH, ¥ witak, 3a nonomorow gweociks. Ax dumoc
BHKOPHCTOBYIOTE, Hanpuknaa, sanHak CaCO,, axkwii vy newi
M BIUIHBOM BHCOKOI TEMIEPATYPH PO3IKIATAETHCH:

CaCO, = CaO + CO, T

Vreopenmit okcun kaneuile CaQ B3aeMofie 3 TYTONUIABKH-
MH OKCHMOAMM, IO € B UIMXTi, | MEPeBOAMTH IX Yy JIErKo-
TUMABKWH 1AK, HanpHEIan:

CaO + Si0, = CaSiO,

UInak sHayHo nerumdii, HiX YaBYH, TOMY BiH [UIaBaE Ha
Horo nMopepxHi | TMM CaMMM 3aXWILAE METAN Bil OKMCHEHHS.

YasyH i mmax 30MpaloTeca B HICKHINT 4acTHHI JomeHHol
nedi —y ropHi, 3BiOKH IX NepiofHYHO BHITYCKAIOTH.

Paxinre nmak BBakamM BiIXOAOM, a HHMHI HOro BHKOPHCTO-
BYIOTh [UIA BHNOTORMEHHA IebeHIo, Tpagio, uuiakobeToHy,
LIUIAKOBATH TA iHIMHX GVHiBenbHHX MaTepiamis.

3 YaBYHY BWIMBAKTL pi3Hi BMpoBH, nerani cknanHoi KoH-
dirypauii. Alpke 4aBYH Mae BaxIMBY 0COGIMBICTD, SKA TOMS-
rae y ToMY, LIO Mid 4Yac TBepOHEHHSA BiH HE CTHCKYETBCH, fAK
OimblIicTs MeTamiB, a pO3IMPIOEThCA (AK BOJA, KOMM BOHA
TepexoiuT: Y Nix).

YaevH, 10 3ACTOCOBYETHCA N8 BWIMBAHHA BMpobiB, Hazmu-
BAIOTh Aueapium. Y NMBADHMIT YABYH 4acTo BBOMATE nobaBku
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MACHII. Ta IHIIHX METANIB, 1O NOALMUYIOTE MeXaHIYHI RIACTH-
BOCTL YABYHY, IMEHUIVIOTh HOro KpHXKICTB. 3 JHMBAPHOTO YaBY-
HY BHTOTORNAITE CTAHHMHH MAIIMH, MAXOBI Kojeca, TUIHTH,
[PaTH, XVIOXHI BHpoOH.

Ha wactky nmBaphoro wasyHy npunagae 10% macH Beboro
YABYHY, 110 BHIUIARNAETRCA. PelITy 4aBYHY BHKOPHCTOBYIOTH
A pobysanna crami. Lle tak 3eamiit nepepoGuudi waeym.

3 BepXHBOI YACTHMHH [JOMEHHOI NedMi BUXONMTL domenwuil
2az. Bin mictume cymim rasis — CO (28%), CO,, N, Ta 6ara-
To nuay. JdoMenHuit ras ropiousit (womy?). Horo cnamorors. a
TeIIoTY BHKOPHCTOBYIOTE [UIA MOMEPeNHBOrC HArpiBAHHA MO-
BITPA, 3DAraYeHoro KMcHem, IO HAZXOOMTE Y [Iid.

HarpipaHHa 30ificHIOOTE ¥ MOBITPOHATPIBHMKAX — Kaynepax
(man. 11). e eucoki Hammy, cknaneHi 3 BOrHeTpHBKOI LeriM,
KYIH TOTPAILIAKTL rapadi In3d, 10 BHXOOSTE i3 JOMeHHo!
nevi. Bonu sitaatots ceoto Teruioty werni. Okeun KapGowy(IT)
3rOpAE ¥ Kayrnepi | TAKoX Miaeuuye Horo Temmepatypy. [MortiM
NOMEHHMIT Ta3 aBTOMATHYHO CTIPAMOBYETHCA B IHLIMI Kayrep,
A Kpi3b TepLIHii MPOIYBAIOTH MOBITPA, 1O MONAETLCA Y HOMEH-
Hy mi4. Y posneyeHoMy Kayriepi noeiTps HarpieaeTeca. Le mae
IMOTY €KOHOMMTH NANTHMBO, AKe Y BeMMKIl KinbkocTl BMTpada-
Jocs O HA MILrpiBAHHA MOBITPA, IO HAIXOIMTH ¥ THHY.

KoxHa fomeHHAa MY Mae KilbKa KayTiepis.

NN

] v . .
o o A | VRS HI
] | 55 5 - :
TMonsen ' = H 5
HEEH 1o |5 4 0 T o] =

Mositpa

Man. 11, Noemponarpissses (cxema)
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3aBAaHHA ANs CaMOKOHTPONIO

178. HAkwii cknag wuxtu gna gomenHol newi? Fke npuaHayes-
HA MAKNTL 11 OCHOBHI KOMNOHEHTKH?

179. Obuucnite, B Al pyai —y 4epeOHOMY Fe,0, uu 8
mardithomy Fe,0, saniawsky — macosa wactea Depymy 6Gine-
wa,

180. Posxpuiite oCHOBHI xiMivHi npouscu, wo Bin6yeaoTeCA
nig 4ac eunnasnexHa Yaeydy. Hanuwite signosigni PIBHAHHA peak-
i,

181. Yomy nig 4ac AOMEHHOID NPOUECY YTEOPIOETECA MeTan 3
BMCOKMM BMICTOM KapGouy?

182, flka ponb WNaKy B OOMEHHOMY NPOUECi? Hanuwite
PIEHAHHA peakuiil yTEOpEHHA LnaKy.

183. Yomy ana OyTma BuKopucTOBYIOTE nosirpA, abarakeqe
KWMCHEM, & HE 3BW4aiiHEe NOBITPR?

184. O6umcnite o6'eM (M. y.) okcuay kapBowy(ll), norpi6-
HOMO ANA BiAHOBNEHHA 3anisa 3 okcHay depymy(lll) macow
960 T.

185". Maca wmardiTHOrO 3anisHAky (Macosa uacTka nycroi
nopoau 10%), notpiGHoro gna aoGyeaHHa 2 T YaByHY 3 MacoBOK
yacTkow Depymy 93%, CTAHORWTE

(1) 1,427 ; (3) 28,54 T

(2} 2,854 T; (4) 1427 1.

186%. Maca uaBywy 3 macosol wacTkow KapBowy 4%, AKY
MOoxHa Ao6yTH 3 SBO Kr MarHimHOro 3anisHaAky 3 MacoEOK 4acT-
ko0 aomiwor 20%, gopieHioe npubnuano

(1) 50 kr; (3) 250 xr;

(2) 100 kr: (4) 350 kr.

187*. Maca kokcy 3 macosoi vacTkow KapGony 97%, 3 AKoro
YTBOPIOETLCA Takuil 06'em okcuay kapSouy(ll), wo aoctaTtHin ans
eigHoenenHa 320 kr okcuay depymy(lll), nopismoe

(1) 37,1 kr; (3) 74,2 kr;

(2) 371 «r; (4) 742 xr.

§ 19. CTIOCOEH BHPOEHUMLITBA CTAJI

Cramb — e KOBKHA CIUIaB 3ai3a 3 BYOIELEM Ta iHIIHMH
HoMilIKaMH (MeTaNamMM | HemeTasiamu). MacoBa 4acTka Kap-
Gony B cTami He nepesmumye 1,7%.

Crame BupoGasioTs i3 uasyny i Gpyxry. V npoueci nepe-
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pobkH YaByHy Ha cTank 3IMeHWveTbea BMicT KapBomy, Crni-
uito, Pocdopy, Cymdypy, Maurany B cruasi. Bumanenms
LMX AOMINIOK TPYHTYETHCA HA PEeaKiiifaX IXHBOTO OKHCHEHHSH
KHcHeM abo okewpamMH depyMy vy posuasi.

Orxe, npouec EUNIABAAHHA cmani MPUHLUNOED GidpiaHAEMbCA
gid domennozo npouyecy: doMenHUI npolec —ue npoyec GidHoe-
MEHHA, @ GUNAAEIANHA CMAli — Npoyec OKUCHEHHA, METa AKO-
ro — 3sMeHIIHTH BMict KapboHy Ta iHIMX Domimiox okMcHeH-
HAM iIX y Maci Metany. Y uboMy pasi BinfyBalioThes cKIATHI
MpPOLIECH.

OxcureH, sxkmit MICTHTECA B Pyai, | KHCEHB, 0 HAIXOIHTD
3 MOBITPAM ¥ TiY JNMA CNAMOBAHHA rasonomifHoro mnamMea,
OKMCHIOIOTE BYITIelE | 3HAYHY KiNbKicTe 3amiza:

2C+0,=2C0 t
2Fe + D= = 2FeQ

Y'raupcﬂnﬁ oxkcHa depymy(Il) FeO, a takox okcwmm depy-
MY, WO MicTaTeca y OpyxTi, 30 BHCOKOI TeMIEpaTypH B3AEMO-
R,lI-D’I‘h 13 EPI.I']J;LI,[EM MAHTAHOM Ta IHIDHMMH ]‘J,DL'LI.I.IIKIIM{, mo
MICTATECA ¥V WaABYHI:

FeQ + C

Fe + CO

2Fe0 + 5i

2Fe + SiO,
FeQ® + Mn = Fe + MnO
5FeO + 2P = 5Fe + P,0,

VreopeHi oKcHIM B3a€MOfiloTe 3 dmocaMM, AKi JONAKOTH ¥
MY M 4ac BMIUIABISAHHS CTani, i yTeopioloTs nuiaku. lnaxm
METKO BHOAMAIOTHCA 3 rewi. [Jna BuganedHs oxcuay depy-
my(Il), axmit me 3amaUaeThCA B cTadi, vV pO3MUIARNEHY CTAMD
OONANTh PO3KMCHMKH (MAHTAH, BaHANIM, TMTAH), AKi B3aEMO-
OiloTe 3 HALTHILKoBHMH FeQ:

FeO + Mn = Fe + MnO

¥YTBOpeHI OKCHIM MepexodsTs y LLTAK.
IMa yac BMivaBNeHHs cTaled 00 HMX O0OOAKOTE Ae2Viowi
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dofasxu', BHKOPHCTORYIONH A LILOTO KOBANET, HIKENMb, BaH:a-
IiH, XpoM, Boibodpam, mMonibmeH, THTAH Ta iHmi meranm. Lle
dae sMory moGyBaTH cTami pisHOro CKIAmy, 1MO MAKOTH TILUIEH-
WIEHY MIlUHICTB, KOPO3iMHY CTiKicTs (HeipmaBha crTans).
MIABHIEHY CTIKICTS A0 CHpALIOBAHHA TOMIO.

BukopuctoBylote kimbka cnocobie nofveamna crami: kuc-
HEBO-KOHBEPTEPHHI, MapTEHIBCHKIMT | eNeKTpOTepMIvHHMIL.

3a Kucnego-KoneepmepnuM cnocoboM KHCEHD MpoIyBalOThH
Kpi3b pO3MNABMEHHI YaBYH ¥ CReuiaIbHHX amapaTax — koneep-
mepax (OHB. BKieiKy). Lle BucokonpopykTHeHMi cnocib, wio
Hae 3Mory JoDVBaATH CTAIE BHCOKOI AKOCTI.

OcHOBY KoliBeprepror  ciiocoby BHpOBHHMUTES cTaM poIpoBHE  airaii
chiHil pHuaxinnuk I'empi Bececemep v 1856 p. Bin sanponosyoan T e i 1T T
PLIKHI wamyn (3 HeImaumus ssictos daocdwopy i CipKH), NPOIVBANFAL itoro
nositpay. Bukopucrauns nanmea y usoMy pasi ne worpibie. [Mpomec auby
BACTLCH CAMOMHNHO 34 PAXVHOK TeiUIoTH  clBOTe paidemg PEAKLIR 1 TpHEm
12—15 x». [Mpore wepes NHILKHIA BMICT KHCHIO ¥ NOBITPL HeMoXIHBO Oy
NOCATTH  HCODNIMMMX —TEMICPATVPH T4 (HTEHCHBHOCTI  OKMCHO BUTHOBINA
npouccis. Tosy crass supobnaiacs HHILKOD AKOCTL. 3 poIBNTKOM DipoBH
TBA KHCHIY CTBODMIMCH YMOBH JUT8 BIockomaienus ciocoby Beccesmepa. ¥
apyrit momoenmi XX er. wma aminy fomy  npeitmon KMCHCBO- KOHBCPTEpHINT
poLee,

3a mapmenigcecum cnocobom Kucens abo nosiTpa nponve-
KaloTe HAl pO3IUTABRJIeHHM 9aByHoM. [IpM ubomy 3amizo okwc-
HIETbCA ¥ mNoBepxHeBoMy wapi. [lepesara mapreHiBebKoro
crocody MOMATAE B TOMY, INO MpoLec MepepobKH MaBYHY Ha
CTa/lb MOXHAa JIErKO KOHTPOMOBATH i nobyBaTW crani pismmx
Mapok. OmHak ueil cniocif MeHW eKOHOMiMHMIL, HiX KoHBep-
TEPHHH, TOMY OCTAHHIM YACOM BMIVIABRMAHHA CTAAl 32 10MM
crnocoboM cKopovveEThCH.

Mapteniscsrnit enocif poapobus dpaniaskni metanypr ep Mapren v
1864 p. Bin ckoHCTPYIOBAB 14, ¥ AKY HBAHTARYIOTBCH “anym, Dpyar i neena
KUBKICTS pyaM. ¥ 1Y BEOIATRCA MOMEpE/THED HAIPiri MOBITPS | MATHBO, Lt
YAC IMOPAHHA AKOTO YTROPIETECA aken 3 Temncpatypow qo 1900 “C. Mern
i pyia MIABAATCH, | B POMUTAR BROUSTECH TODADKH, norpini s aobyveanna
cTai 3agaworo cknany. Buropanns nosimox BIGYBACTRCH, B OCHOBHOMY, 11
PaxyHOK KHCHW nositpa. [Iponec mwmencnns Tpusae §—10 oo,

1 . . .

Nerysanma (pin mim. legicren — CILTABJATH) — Qo0aBnsasHg ¥ MeTace
CIUIABM XIMIMHHX CACMCHTIE, HKI CHPHAKTL OTPHMANNI CILUTARIE 0% Sa/Iainmsin
XIMIMHHM CRAAA0M, CTPVETYPOI Ta NOTPIBHIEMH BIACTHBOCTRMH,
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3a erexmpomepmivnum cnocobom, Wo sigomuii 3 1880 p., 5k
CHPOBHHY 31ebiNBIIOr0 BHKOPHCTOBYIOTH OpyxXT, OO AKOro
JomaloTe TpoxM 4aeyHy. OxMcHenns pyrnemwo, docdopy Ta
NedKuX iHIIMX AOMIIIOK 3MIACHIOETHCA TAKOX KHCHEM i OKCH-
namu depymy, mo MictaTeca B OpyxTi. Enexrporiewi (man. 12)
JAIOTh 3MOTY OOCATATH BHILOL TEMITEPATYPH PO3MUIABY, HiX Ie
MOAUIMBO B IHUIIMX Nevax, ToMy ueil crocif HaiuacTimme 3acto-

COBYIOTE [N BHIUIABNAHHA CTaAeil, JeroBaHmMx TYTOILTABEHMH
METATAMH.

T

B3
HH-H‘_‘_:{. =

Muan. 12. Epexrponiu

3aBnaHHA ANA CAMOKOHTPOMD

188. NopiauaidTe crnaeuw 4aeyH i ctane. WWo v Hux cnineHoro i
4MM BOHM BiOPI3HAKTECA OOWH Big oaxora?

189, Fki xiMi4Hi NpouecK nexaTe B OCHOBI AoByBaHHa crani?
Hanuwime piBHAHHA BIANOBILOHMX pEAKLLA,

180. Hxi cnocobw BunnaenaxHA cTani ew avaeTe? Lo waiixa-
PAKTEPHILLE ANA KOMHOro 3 HWMx?

» 191. Macoea JacTka KapGowy B ctan ctaHoBuTh 0,4%. Hkwo
CNANKTK 3paszok Takol cTani Macol 5 r, TO Maca yTBOPEeHOoro
okcuny kapGouy(lV) cTaHoBMTUME

(1) 007 r; (3) 0,007 r;
(2) 0,7 r; (4) 7 r.
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*192. ¥ naBopavopii 3 metow aHanisy cnnaey 3aniza Ha EMICT
Kap6oHy cnaninu 3pasok cnnasy mMacoio 5r. Mpu usoMmy BUAINK-
noca 74,6 mn okcugy kapBowy(IV) (W. v.). Buanaure, akwii B3RTO
Cnnas — 4aByH YW CTank, AKWO Macosa 4actka KapBoHy y HbOMy
CTAHOBWTE

(1) 0,04%:; (3) 0,8%;

(2) 0,4%: (4) 0,08%.

193. I3 160 T yaByHy 3 MACOBOKD YaCTKOIO KapBony 6% moxHa
[OBYTU CTank 3 MACOBOKD YacTKOK KapGouy 1,5%, maca sxoi
ACPIBHIDBATHME

(1)53 1; (3) 153 1;

(2) 100 T; {(4) 200 T.

§ 30. NPOBTEMA BE3BLIXIIHWX BUPOEHHLITE
¥ METATYPIIl H OXOPOHA NTOBKLLTSA

Meranypriiini 3apom myxe 3a6pyIHIOOTs ToBKiLE. Bupo-
GysanHs Ta ofpoBka pyaM, MiATOTOBKA CHPOBMHM i 3aBaHTa-
HeHHA 1i B JOMeHHI TMedi CYNPOBOLKYIOTHCH YTBOPEHH AM
BenMKol Kimbkoeri muty. Cama fAoMeHHA TiY TAKOX € TPaIH-
UiAHHMM DkepenoM 3abpyaHeHHs wepes BHCOKMIT BMicT OKCHIIB
CO i CO, y BimXigHMX rasax.

Cepitosnmm 3abpyIHHKOM NOBKIIA € i KOKCOB neyi, ge
BHpobiseThea Metamypridinmit koke. Tlin uac ix 3aBaHTAXEHHS
TIOBITPA 3abpyIHIOETLCA NMIOM | NApolo. KpiM Toro, y nogitpa
BHIUIAIOTECA TA3M, 110 He TUIBKH MAKTh HEeTpHeMHMIT 3amax, a
H WKiMBi wia 3nopoe’s (H,S, SO,, CO towo).

Huni Metanypri npaigoloTs Ham TiM, mof KOKC 3aMiHHTH
BoaHeM. Toli 3 meuell Me BMAUIATMMYTBCA WKILTHBI rasH, a
JIHIIEe BOOAHA Mnapa, aKy MO¥XHa Jerko CROHIOEHCYBATH.

Hy#e TNEepcreKTHEHMM € 3ACTOCYBAHHA BOIHIO ¥ KOMBOpO-
Bifl MeTanyprii, Hanpuknan, aa nepepofku MiTHMX pyi.

® Hanuwite PpIBHAHHA peakuiii  BUNaNOBaHHR MigHoro
Gnucky Cu,S i sigHoBneHHs kokcom migi 3 no6yToro
okcuay. ki weinnuei ane spopoe's NPOAYKTH NP LbOMY
YTBOPIOOTLCA? 3aMiHITL KOKC Ha BOAEHL | 3HOBY Hanw-
WiThk PIBHAHHA MOXNWBOT peakuii. SKUA BUCHOBOK MOXMHa
3poBUTUH, NOPIBHIOIOYN 3ACTOCYBAHHA LMX BIIHOBHWUKIE?

Y mpoueci nobyeaHHA CTani y CTANEIUIABMABHMX Teuax.
0cofNMBO  KOHBepTepax, BMALNAETbCA GaraTo IMMOBMX rasig,
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IO TAKOXK MICTATe oTpyitHmit yammsi rasz CO. Ha cyuacHux
3aBOJIaX BCTAHORMOWT: UILTPH, TIO- | TA30BNORMOBAYI Ta
MU O4MMCHI CrOpYOM, IO JOMOMATAIOTH YTHII3VBaTH BHMpOG-
HHYl BiIXOOM | JedKi 3 HMX Jjami nepepobmsmi. Tak, micns
OYMUIEHHS MeTATYprifini BUKOHI rasH BHKOPHMCTOBYIOTH SK
UiHHE MAaMBEo (domy?).

BaxuveiM cnocobom Gopotsbu i3 3abpyoHeHHAM NoBKLLS
€ BNpOBACKeHHA Oeasidxionol memanypaii. PospobneHo cnocib
bDesnocepenHeoro NoDYBAHHA cTali 3 pyod, Oe3 HDoMeHHoro
npouecy. Cyrh crnocoby NpaMoro BiNHORIEHHA 3a7i3a TOJATAE
B TOMY, IO 3 OMHMIICHOI PYOM, AKa NPAKTHYHO MICTHTH JiMile
OKCHIM bepyMy, BHIOTORMSIOTH KYJBKH — OKOMKU. ix Gesne-
PepPBHO MONAOTE KOHBSEPOM ¥ LMIHIpHYHY obeproBy mmiyv.
[Miy Mae HeBenMKMIA YXWI, TOMY OKOTKM IOCTYIOBO Mepecy-
BAKOTHCH [0 HIDKHBEOI YacTHHM. TyaM ¥ MpoTHTEUiE HAIXO-
OHUTE BITHOBHUK (BOJEHE):

Fe,0, + 3H, = 2Fe + 3H,0

BinnomneHHa BiNOYBAETBHCH 32 TeMIlepaTypH, HWKYOI Bil
TeMIlepaTypd TUIABJICHHA 3ansa. B pesynsrari yreopioethes
rybuacte 3anizo, 3 AKOro B efMeKTponedax HobyBaloTs cTasb.

Orxe, edexTHBHE BHKOPHCTAHHA NPUPOIHMX pecypeis,
BMIYMEHHA 3 TepepobMoBaHOl CHPOBMHM fAKOMOTa OiNMbIod
KiMBKOCTI LIHHHX NpOLYKTiB, 3MeHIIeHHs cTamiil BMpoGHMYoro
npouecy, cTBOpeHHA KOMOIHATIBE, Ha #AKMX BUIXOOW OTHOTO
BHPOOHMIITBA BHKOPHCTOBYIOTECH SK CHPOBHHA A iMIOOTO,—
Ui 3axofMd Ta iHWi (Axi?) crpaMoBaHi HA OXOPOHY MPHPOIHOD
cepeloBMILA Bil 3a0pyIHEHHA TIPOMMHCIOBHMHM BUIXOIAM.

§ 31. 3ACTOCYBAHHS METAIIR [ CILUIARIR
¥ CYYACHIN TEXHILII

Huni 3zanize ma dozo craasu, DeinepedHo, € OCHOBHHMH
TexHivHHMH  MaTepianami. bes mmx nHe ofxogwreca #oomHa
ramy3b. 13 4OpHHMX MeTANIE BMTOTORJSIOTE BEpPCTATH il ABTOMO-
Oimi, xopabmi i mMocTH, AapMaTyYpy LM 3ANizobeTOHHMY KoH-
CTPYKLIH 1 XepcTh Ui KOHCepBHHMX GaHOK, HaXoBe 3amizo i
CLIECHKOrocrogapebki MalMHM, TpYOM Ta iHCTpyMeHTH, moby-
TOBi BHpobH Tollo.
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Amnosinicel eniaey MocinAlOTE ApYre Miclle cepell KOHCTPYK-
LiHHMX Matepianie. Bomm cmiiki no amvocdepHoi kopoaii,
MOPIBHAHO JlelIeBi, NpocTo AoDyBalOThCA Ta obpobnioTsea.
AMOMIHIEBL CIUIABM 3aCTOCOBYIOTH ¥V paKeTHIll TexHill, asia-
ABTO-, CYAHO- Ta MpHianobyIyBaHHI.

Jdaneko nosagy cToaTe mazwild | muman. OcHOBHA ranmyss
3ACTOCYBAMHS MArHil0 — BMIOTORIEHHA Ha HOro oCHOBL Ner-
KHMX CIUIABIB, N4 SKHMX XapakKTepHi 3HAYHI TBEPIICTh, MILHICTH
i crifikiets jo koposii. MarniftepMiuHuM cnocofom  moby-
BAOTHL OeAKl METAMH, 30KPEMA THTaH.

2 Hanuwite piBHAHHA peakuil BIQHOBNEHHA TUTaHy 3 RAoro
cnonyku — xnopuly Tutady(IV) mardiem.

Mazniid WIMPOKO 33aCTOCOBYIOTE V CHHTe3i GaraThoX opraHig-
HHX crionyk. CyMillli NMOpOIIKY MarHil 3 OKMCHMKAMM BHKO-
PHCTOBYIOTEL [UIA BHTOTOBMCHHA OCBITIOBANBHHX 1 3aIATIOBVIb-
HMX paker.

Tuman, 9KMA MaE BHHATKORD BMCOKY CTIKiCTE Ho Koposii,
L0 MepeBHIIVE CTIAKICTE HEeipMaRHOI CTAN, BHKOPHCTOBYIOTH
019 BHTOTORAEHHA XiMIYHOI anapatypH Ta B Pi3HMX TTy3sx
MamMHOOYIyBAHHA, OCKUIBKM BiH He Habarato BamuMmil 3a
amoMiHif, ane Brpoe MiuHiuBGT Bin Hboro. Bucoka xapoctiii-
KicTe THTAHY Ta #oro crnasie poBuTe iX mvie LIHHWUMH MaTe-
pianaMH and mitako- i pakerobyaveanua. KpiMm Toro, crinagu
THTaHY qo0pe CYMICHI 3 XMBOI TKAHMHOW, TOMY 3 HHX BHIO-
TORNAKTE MEIWMHI iHCTPYMEHTM.

IMpore, ak 3aceimuye nepiomwuda Tabmvua 1. 1. Mennence-
Ba, ¥ npMpoal icHye me Omisexko 70 meranie. MoxHa BBANATH,
o HaAbMIKYMM YacoM KOIeH i3 HMX 3a Macwtabamu BMpoG-
HHLITEA 1 3ACTOCYBAHHA He 3piBHAETBCA i3 3amizoM | amomi-
Hiem. Pazom 3 THM Maibke Bci MeTanu GiThIION YM MEHIIOW
Mipoi0 Bxe pol/ATh CBill BHECOK vV TeXHIYHMIl nporpec.

e crocyeTnca He IMIIC BAXKHMN METAMR, #AKi JHOAMHA 3
JABHIN-IaBeH 3HAE | BHKOPHCTORYE (Milb, ONOBO, CRHHEL,
LMHE, HIKelb), a H TAKMX, AKI JHilie HEelIOIABHO IALIKABHIH
BUCHHX Ta iHKeHepiB, HANMPHUKIAL UMPKOHIH, TAHTAN TOLIO.

Huproniz £r sopwi cxomomit na crans. Bin myse crifcomit mo nil kucoor, 3a
WiCl BIACTHRICTIO BIH NEPEBEPUTYE THTAH Ta BHCOKONETOBAND crani. 3a wmiumi
CTH) BIH HC TOCTYIIAETHCA KOHCTPYEINANMM cTamss. [3 HHpKOHIGD BHIOTOE-
MAWTh 0BONOHKH NATHBHHX CACMCHTIE LA SACPHHX peakTopin. Bin me Timen
CTIHKHA 00 KOpodil Ta MEXaHI(iHX HABAMTAMCHE, 4 il MPAKTHYHO STIPOAORHITE
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L medrponin, [Tuponid BHEOPHCTOBYIOTE 8K edekTHBHY MeIviouy Lobapky
S CTANER: BIH HALAE IM B'AIKDCT] | 321100irac KpHXKOCTI 34 MHIBKHX TEMIE

Tammas Ta takox 3acTOCOBYETRCH AK JEryEMa DobaBKa 1o CICHEUThIHX
CTLIEH: BOHM CTAKITH e DUTRII TYIONIABKMMH, ATHE TEMIEpaTYpa IUEENCHHS
TanTany nocarae 3000 °C, [Loa cngasis TanTaty XapakTepHi BHCOKS MIIHKETL i
MAIIBMARHA CTIHKICTS 10 BIUTHBY XIMIMHOTO ATPECHBHOID copelobHuta. Tomy
HOTD BHEOPHCTOBYIOTE ¥ NIMITHIR [IPOMACAOBOCT] LNH BHIOTORTICHHA TeILookh-
MIHHHKIE T2 IHITHX ANApaTie, ¥ eICKTPOHILUL — AK KONCTPYEMDNMA MaTepiv.

UYHeTHH TamTan Aobpe «vaHBICTLCR* 3 DIOTOTMHMME TEAHHHaMH., Bin 3
HHMH XIMIUHO HE BIACMOLE | HE BHIIMKAE NOIPAMICHHA ¥ M'A3aX i KicTrax.
Ock oMy XIPYPrH U CEPIVICHHA KicTOK | M AKHX TKAHHH BHEOPHCTOBYIOTH
TAHTANDE] IUTACTHHEN, [T, CTENKHL IIVDYIH.

Hosi MetaneBi MaTepianM v TAKHX Tamy3sxX TeXHIKH, #AK
cy4acHi MalMHOOYIyBaHHA, eNeKTPOHIKAa, MEAM4YHA, AAEpHA,
KOCMIYHA TeXHIKA, B3arani HesaMiHmHi,

Orxe, 3aBOAKM CBOIM BIACTHBOCTAM METAMTH MAIOTE IIH-
POKE 3ACTOCYBAHHA,

Huni paxko 3HaliTH Taky raiyse HayKoBO-TeNHIYHOI Hianb-
HocTi BUpobHMUTBA yM nobyTy, Je MeTamH He BimirpaBum 6
cyTTeRol pomi. BoHM Hanesare [0 yMcaa HARMONIMpeHimHMx
MaTepiaiiB, AKI JHOOMHA BMKOPHMCTOBYE InMA 3abeinmedeHHsA
CBOIX XHTTEBHX noTped.

§ 32. 3 ICTOPII PO3BHTKY
YOPHOY METAJIYPTII B YKPATHI

BupoGHuLITBO 3amiza Ha TepuTopil Yipalnu simome 3 VII—
V er. mo H. e. 3a uacie Kuiscekol Pyci Habys mommpenHs Tak
3BaHuil  cHpoayTHHit npouec nobyeamHA 3amiza  criocobom
GesnocepeHBOr0 BUIHOBMEHHA 3AMIHHX PYI AEpPeBHHM BYIUl-
NSM ¥ TOPHAX.

Y XIV—XVIII cr. va IMonicci, Kmigumui, y TMpukapnarti
it Tammumui anificHoBanocs BHPoGHHMUTEO METAMY B ropHax i
npumiTHBHHX gomuuuax. Ha Tlosicei manpuxinui XVIIT et
3'ABWIMCH Meplli OOMeHHI Medi HeBelMUKOIrs po3Mipy, B AKHX
i3 MicueBuMx GONOTHMX i TIPCHEMX PV BHIUTARNAMA MHRAPHMH
YABYH Ha JepeBHOMY BYTiLNi.

Japogceke BHpOOHHMUTEO YOpHMX MeTanis B Ykpaiui Habyao
poseaTKy Hanpukini XIX cr. ogHodacHO 3 TIPOMMCIOBOIO
po3pobkolo MokKnanie Kam aHoro eyruwa v Jonbaci 1 samizmmx
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pya vy Kpusopiskkomy i KepueHcekomy 6Gaceiinax. [Tepiua
AOMEHHA Iy, W0 NpalOBATa HAa KaM'SHOMY BYTULL, Gyia
cnopymkeHa Ha mo4atky XIX cr. B Jlyramceky. 3 80-x pokiB
Be/IMKI METANYprifiHi 3aBomM, W0 BHKOPHCTOBYBAH KOKC,
Oynysamuca B Ykpaini va JouGaci i 8 IMpuaninpos’i. IMepumsit
TAKMA 3aBoa ctaB o aany y 1872 p. s IOsieui (Hmmi [o-
Heupk). ¥ 1913 p. B Vkpaini 6yna socepemxena bumsma uacTH-
Ha BMpPOOHMUTBA MeTamy, HiX Yy Beill Tomimmiii Pocii. disno
42 pomenni i 72 mMapreniBcbKi nevi, 28 KoHBepTepiB.

§ 33. HATPIH I KAMA — JIVAKHI METATH

® [puragaitte, Aki XiMiYHI eNeMeHTH CTAHOBNATE rpyny
nyxHux Mmetanie. Poskaxite npo ixHE micue y nepiogwy-
Hild cucTemi XiMiYHUX enemeHTis.

Cepen MyXHHX MeTaliB HAliBAXUIMBIIIE MPAKTHUYHE 3HAYEH-
HA MalTh eqemeHTH Harpiit i Kanith. Bymory ix aromis moma-
Ho ¥y Tabm. 5.

Tatayas 5 Cxemu Gyzopn aromie Harpio i Kaniw

I Japan | ucao enexTponie Ha Encwkrponna ::fﬁ:
c::l:m anpa CHEPIETHYHHX PIBHAY dhopuyna | o ]
Na | +11 [ 28 [1 [ —[1f282%" | 0192 |
: - & ] |
| K #19 | 28|81 1257 2p5 35 3p" 3 45 0.231 I

® Hagepite rpadiudi cxemu po3aMilleHHa enekTpoHie 3a
EHEPrETUYHUMU DIBHAMK | NIAPIBHAMKW (EHEPreTUYHMUMK
KoMipkamu) aTomie Hatpio i Kaniwo.

ITonmpericts y npuponi. Hatpiit i Kanift y sinenomy crami
B MpHPONI He 3YCTPIYAOTLCA, a TUIBKHM Y BHMIIAOL CIIOTYK
(qomy?). OCHOBHMMH TIPHPOMHHUMM  CTIOTVKAMM Hatpiro €
kamana cirs NaCl i zaybeposa cire Na,SO, - 10H,0. [o
BAXUTMBHY MiHepanie Kamito wanexatms cuawein KCl, cuseinim
NaCl - KCl, xapuasim KCI - MgCl, - 6H,0.
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FEM®PI JIEBI
(1778—1829)

Anrmiicskmi dimeo-xiMik, OIHH
i1 MCHOBWHKIB CACKTpoxiMil, mpeimn-
DenT  JIoHOOHCBEOM KOPOTIBCHKOTO
ToBapucTea (3 1820 p). 3a ponomo
IO SACKTPOMISY  BobyE  HaTtpin,
KATIH, Kadblif, crponuid, Oapin,
smardif. Bawadimoes v 1815 p. Ges
NcYHY PYNHMKOBY Jammy. Hamscas
Garato IMIAX WAYKORHX Mpaiib.

Hobyeanns. Meraniuumii Hatpilt v npommcnoBocti noby-
BAIOTH EJIEKTPONI30M po3rnaBy xaopuay Hatpiio NaCl 3 imepr-
HHMH (rpadiToBMMM) enexTpomaMu (ogHodacHo mofyBaioTs
xnop Cl,).

® Hanuwite piBHAHHA enexTponiTUYHOT aucouiauil xnopuay
HATPIO y pO3nnaei | 3asHavTe, Aki npouecu BiAGYBAIOTL-
CH Ha kaTogi | Ha aHoal nig yac enekTponisy.

Inoni HaTpiit noGyRalOTE ENEKTPOM3IOM pPO3MIABY rAPOKCH-
oy Hatpiio NaOH.

Kanifi takox nobyeawoTs cRckTpoLizoM poliasy foro cnomyk — KO,
KOH. Omuax wepes rpynsoni cTeopeHnn GeINeUIMy yMoB enckTpoIily Kamii
MACTIINE AOOVBAKTE BIECMOTIER HATRIN 1 TUPOKCHIOM KATH 33 TeMOeparypH
380—450 *C (y cepemonmmn asory N )

MNa + KOH = NaOH + K

abo MpomyckanHaM kpive polnnas xaopway kamiw KCl (760—890 *C) ndpu
HATPIKY:

Na + KCl = NaCl + K

Yreopwersen cmnas K — Na, micna  pextedixamii sxoro  pobymarpors
Madtie wmoTHR Kanidi.

Hatpiit i xanmiit ynepme no6yri enextpomizom y 1807 p.
aurnidicexmM yaermm Femdpi Hdesi.
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Dizwani pracrwpocti. Hatpidt i kanmiit — meranu cpibmacto-
Ginoro Komeopy, Ayxe JerKi (IUaBaloTh Ha Bomi), M AKi (7Terko
PLKYTBCA HOXEM), ACTKOIUIABKI (pOSMIABNAIOTECA V rapa4in
BOJi), BUARMAKOTE BHCOKY €NeKTPHYHY MPOBLIHICTS.

Ximiuni mnactwmocti. Atommu Hatpito i Kanilo, mo sery-
MNaloTh ¥ XIMIMHY B3aEMoOIilo, Jerko BLLOAKTE €IMHWI enek-
TPOH 30BHIMIHBOTO €EKTPOHHOIO WAPY i BMARIIOTE V CIIOY-
Kax CTanmil cTymiHe okmchenus +1. IM Bnactuea eucoka xi-
MiMHA AKTHBHICTB. Y peakuiax Hatpil i Kauil € CcwibHHMMK
BUIHOBHMKAMM.

Posrnsvemo KOHKpeTHO, 3 AKMMH PeMOBHHAMM | AK BOHM
pearyiors.

I. Bsaemodin 3 xucwem. Ha mopitpi warpiii i kaniit nerxo
OKMCHIOIOTBCH 3 YTBOPEHHAM Nepokcuais Na,0,, KO,(K,0,) i
AK JoMilKH — okcnais Na,0, K,O:

INa + 0, = Na,0, 4Na + 0, = 2Na,0
K + 0, = KO, 4K + 0, = 2K,0

fMepowcoidu — 1e ocolIHBa TPYNA XIMITHHX CIOUVE, HKI MOKHA POSEIEIATH
ax eoni nepokcnty riaporeny [LO,, o swapme cnabri kucaorni nmcrrso
cri. Hanpukaan, Na,O, — nepokewn watpito, BaO, — nepoxcia Gapin:

Ma—0 =0 —=Na O —20
N S
Ba

XiMivno v'enwani six cobow aToMu OXCHICHY YTEODIKTH Tak 3BaHY
MEPOKCHINY  TPVITY: O — 0 — Oxcuwren y uwill TPy [IBOBAACITHHG
(4oMy?), ane cTYNiMb oKMCHeHHA foro nopismioe —1. Bwxomrs, Gapiit v
nepoxcHal Bapin Ba(), e worupusanenTHWH, A% morao 6 IgaTees, a gpopa-

#2 -]
ACUTHHEA, 1 CTYIIHE OKHCHEHHA Horo 12 Ha 0,.

Yepes HansBu4aiHY TETKiCTh OKMCHEHHS HA TOBITPI HaTpiit
i Kaniff 30epiratoTs vy 3anadHMX CKIAHMX TMocyIHHax abo i
LIAPOM Tacy.

2. Bsaemodin 3 2arozenamu. Hatpili i xaniit camoaniiMaioTs-
ca B cepenopuimi dropy F,, edeprifimo pearviors 3 iHmmmmM
rANIOreHaMM 3 YTBODEHHAM TalloTeHLLiB:

2Na + Cl, =2NaCl
2K + Br, = 2KBr
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Kaniil nin vwac crukamHa 3 GpomMoM BubByxae.

3. Bsaemodia 3 cipxow. YV NOpUENsHOBY CTYNKY HACHTLIEMO
| r nobpe postosucHol cipkM | MoKAaneMo MANEHBKHIl Kyco-
HOK HATPilo (3aBOUIBMIKM 3 miBropowmuu, He Ginbiue). fx
JacTepesHMin  3axin ofmoTaemMo npaBy pyky pylIHMKOM i
TOBKAYMMKOM HATHCKATHMEMO HA HaTpiil, obepexHo poaruparo-
4 Horo 3 cipkoto. Peakilia BinOyeaeThes eHepriiiHo, YYTH 3BY-
KM, CXOXI HA OIUIECKH, IHKO/M MPOCKAKYIOTH BOFHAHI iCKpH.
Cnabkoro HarpiBaHHs, 10 BMHMKAE I Yac TepTs, BHARIAETh-
¢l NOCTaTHBO, 100 HATPiil cnomydMBes 3 cipkol 3 yTBOpEH-
HAM cymehiny HaTpiro:

2Na + S = Na,S

kaniii we eneprifivime B3emonie 3 cipkor. Jocain i3 HiUM
NPOBOOUTH He MoXHA, Go pin Hebeaneunwii., Buacnigox B3a-
EMOJLI TAKOX YTBOPIOETHCA CYbim:

2K +S =KS

4. Baaemodin 3 eodor. 3akpinumo y wratusi mpoBipky,
IUMTORHEHY BONOK MAiTKe no cami Bivia, abo BissMeMo cTaka
3 Bofoo. HakpueMo nepeeepHyTolo Aoropu nifikoio (man. 13).
Oummennii Kycoyok Hatpilo 3aB6inb-
IUKM 3 TMBropolMHH CKAYAEMO Y KOB-
Backy 1 Kpisk oTeip JifikH BKMHeEMO ¥
npobipky. Buipasy x mouMHaeThes pe-
akuig. Boaens, mo BuaiseTsCa, 3ama-
JuMo 6ina oteopy aifikn. Komu peak-
LA MPHMHHMTLCA, ¥ Npobipky Togamo
NeKUIBKA Kpanenk pouuHy denonda-
neiny. [Moaega manuHoBoro 3abapeneH-
HA 3ACBLIMYE VIBOPEHHA JIVTY:

2Na + 2H,0 = 2NaOH + H, 1

Kaniii Takox pearye 3 pomow 3
YIBOPEHHAM JIYIY i BOOHKD, AJie 3HAMHO
eHeprifinime. BogeHb, mwo BMALMAETHCH
MpH LUBOMY, caMO3afiMACTRCA:

K + EH_,D =2KOH + H2 T Man. 13. Buesmomin wa-

TPiH 3 BOJOK
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Jacrocypauna. Harpiii BHMKOPHCTOBYIOTH HK HANOBHIOBAY
rA30PO3PATHMX HATPIEBMX NaMIl, AK BLUIHOBHHK Y KOJIBOpPOBii
mMeTanypri (obMIMHI peakilii y posmiasax), SK KaTalisaTop B
OpraHiyHoMy cHHTesl (DoOYBAHHA CHHTETMYHOTD KAY4IYKY).
Hatpift Ta floro crulaBM 3 KamieM BHKOPHCTOBYIOTBCH HE Te-
TUIoHOCH, 30KpeMa B ANepHHX peaKTopax.

Kanift 3acrocoByloTe AK MaTepian eNeKTpOmiB v XiMigHHX
[LKepesax cTpyMmy, ans cTeopenHs doroeneMentie. Pasioaxis-
Hi i3oTomM Kaniko BMKOPMCTOBYIOTH ¥ MeIWLMHI Wl Giomorii. V
cknani no6pue Kaniit 3acTOCOBYETRCA NS MHBIEHHA POCIIMH.

3aBOAHHA ANA CAMOKOHTPONIO

194, MNopienAiTe Bygoey aromie Hatpino | Kanio, aazwayre ix
NOOBHICTE | BIOMIHHICTE.

195. ki dizk4Hi BNACTUBOCTI MawTh HATRIRA | kaniiA?

196. HanuWiliTe PIBHAHHA peakwii, Wo MOCTPYITE XiMi4HI
BENACTUBOCTI Kaniw.

- 197. Wo sam BigoMO Npo NOWWPEHHA HATPIIG | KANIO ¥ NpMpo-
i
198. Ax pobysalTe HATPIH | kanid y npomucnosocTi? Hanwm-

WiTe BiANOBIOHI pIBHAHHA peakuil, 3azHayTe, fe 3acTOCOBYIOTL
HATPRIA | kaniA.

199, Macoea vactka Hatpio y Mmopcekiid Bogi, #Ka MICTUTB
1,5% xnopuny HaTpRio, CTAHORMTE

(1) 1,5%: (3) 0,30%:

(2) 0,15%; (4) 0,59%.

200. O6"em BOAHK (H. ¥.), WO BUOINAETLCA Nig Yac B3asmomi
KA KinekicTio peqosuHdu 0,5 mone 3 BOQOW, QOPIEHIOE

(1) 2,8 n; (3) 11,2 n;

(2) 5,6 n; (4) 22,4 n.

201. Hanuwite piBHAHHA peakuiid, wo sigobpaxawTe Taki
NEpaTBOPaHHA (Y BOOHWX PO3YMWHAX):

a) Na -+ NaOH — NaCl - Na 50, ;
6)* K — KOH —» K,SO, -» KCl - KNO, .

202*. OBYWCNiTE MACY PO3YUHY MOPOKCUAY HATPIO 3 MACOBOK
vacTeoww NaOH 10%, neobxigHoro gnR HedTpanizauil posddHy
cynecpaTHOl kucnotu macow 196 r a macoeow wactkow H,SO,
10%.

203*. ¥ nocyguHy 3 sogow ob'emom 45 mn nomicTunu meta-
niyLmid HaTpiii macow 2,3 r. OBuwcniTe Macoey yacTey igeoro
HATPY, WO YTEBOPHWECH B PO3YUHI BHACNIOOK peakul.
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§ 34. KAJBLUN TA HOr0 CIIONYKH

® Po3kaxiTe npo sicue Kansujo y nepiogWyHiin cucTemi
XiMiyHUX enemedTie | 300pasite G6ygoeBy WOro aroma.
Hanwwite enekTpoddy dopuyny atoma Kansuio.

EnexrponHa koHbirypallis 30BHIIIHBOMO i MepeIoCTAHHBOTO
e/IeKTPOHHMX wapie aroMa Kaneiiio

3 3d
s L L L Ly
ca [t}

MOKA3YE, HI0 B XiMiYHMX peakiiax atommu Kamsuilo nerxo
BiInaloTE ofMIBAa eNeKTpOHM i3 30BHIUMBLOTO IWAPY i BHAB-
JIFIOTE CTYIHE OKMCHEHHA +2.

[Mowmpenna y npuponi. Kanewiit wanexuts no Haibuisin
MOIMpPEHHX eeMeHTIE ¥ MpHponi. Macoea YacTka fioro y seM-
Hilt kopi cravoeuTs 3,4%. TpamnseThca BiH TiMBKM Yy BHTIAMN
CIIOMYE. 3HAYHO TOLITHpeHi pizHi cuaikamu W amomMocudixamu,
oo cknany AkMX BxomMTe Kanwiiil, KpiM HMx, npommcnobe
3HauYcHHA MaloTk kateyum CaCO, (sanuak, Kpeiloa, mapmyp),
doromim CaCO, - MgCO,, ainc CaSO, - 2H,0, ¢hroopum CaF,,
docghopumu it anamumu Tomo. Kambliifi MicTHTBCE B Opradis-
Max BaraThoX TBAPMH: ¥V KICTKOBIH TKaHMHI xpeferHix, v uepe-
namkax Momockie (CaCO,), aeuHift mxapanyri.

HMobypanna. Kameuiii nofyvealoTs enekTponizoM posruaiEy
wiopuny kameiiio CaCl,.

® Hanuwite piBHAHHA ENexTponiTuYHOI Qucoujauli xnopuay
Kanblitlo y pO3Nnasi i NOKaxXiTh, AKi NpouecH BigbyBaloTb-
€A Ha KaTogi i HA aHogl nig yac enekTponisy.

@izwani  Baactusocti. Kanbuiit — cpibnacro-6imit  Meran;
nerkuii, ryeTHHa fhoro 1,54 rfem’; muacTiumMil Tak camo, AK i
AVEHI MeTanH, ade 3IHAYHO TEepAilMMH Bil HMX 1 He TakMil
JIETKOTUIABKMIL, AK HATpiil i kaniit (¢, kameuilo 842 *C). Atom-
HMi pamiye 0,197 HM.

Ximivmi mnacrwsocti. Kaneuiit, monibno mo Hatpilo i kamilo,
€ CHWIEHHM BiMHOBHMKOM, XiMiYHO AKTHEHWM METATIOM.
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1. Bzaemodizs 3 xucves. Ha noeiTpl xaneiuiil serko okmc-
HIOETHCA, TOMY HOro Takox 30epiraloTh NN APOM  racy.
BHAcMimoK OKMCHEHHA KATBLIKD Ha MOBITPL YTEOPHETHCA Horo
OKCHI:

2Ca + 0, = 2Ca0

Min wac HarpiBAHHA B KHMCHI Ta Ha TOBRITPI KANLLUH
3MAETRCA.

2 Bzaemodin 3 casoeenamu. Kanpliil 3a 3sMdaliMMx  YMOB
iHTEHCHMBHO pearye 3 rajlor¢HaMM 3 YTBOPCHHAM CANoreHigin:

Ca + Cl, = CaCl,

J. Bicemodin 1 HILMU  RPOCTILMU  PeosuNaMU -— Mesermanasu.  [Tin wac
HATPIBAHHA  KOABULT JIEIKO BIACMOGIC 3 CIPKOI 3 YTROPEHIAM  cyabpimy
KATBITIH:

Ca+ 85 =CaS

ITin 4ac MArpiBaHHA B CCPCIOBHULI AB0TY KAaAbIOH 3aHMacTBCH H YTBORKK
nitpun kamsnie Ca,M,, a nin wac warpisanan 3 Kapbonos (kokc) — kapbin
kaaniin CaC,:

3Ca + N, = Ca,N,
Ca + 2C = CaC,

4. Bzaemodia 3 sodoro. BisbMemo KpucTanizaTop 3 Bomol H
NoMicTHMO ¥ BoAy IMaTodok xambiilo. [lswako HaxkpHemo
ioro mepeBepHYTHM LMAIHApoM 3 Bomow. Bomews, mo BMii-
NAEThCA, BHTHCKYE BoAy 3 LmaiHapa. Boma B kpuctanizatopi
CTA€ KANAMYTHOW BHACHIOK YTBOPEHHS MOTAHO PO3YHHHOIO
rinpokeuay kKanuiiww Ca(OH),. JdoBecTH §ioro HAABHICTh MO-
WHA 3a gornoMoron dedondraneiny abo nakmycy (o crocre-
piraeteca?). TMoaga ManMHoBOro 3abapENeHHA POIYHHY ITCAA
noDaBMIHHA KiMBKOX Kpanenks podymHy deHondTaneiny cpin-
yuTE mpo Te, mwo Ca(OH), —ayr:

Ca + 2H,0 = Ca(OH), + H, 1

3acrocysanns. MeTanivHMil Kaabliil WMpoKoro 3acTtocy-
paHHA He 3Haitmos. Horo BukopucTOBYIOTH Yy BHpoOHMLITBI
YaByHY | CTAm AnA OYMIUEHHSA IX BUI KHMCHIO, cipkM, docdopy
1 mna noDyEaHHA CIUTARIE i3 CBHHLIEM, 3 AKHMX BHMIOTOBIANTE
MiMUMMHHAKKA. 3aBI9KH BEMKIA XiMIMHIH AKTHBHOCTI Kaibiiii
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BMKOPHCTOEYIOTH U4 BUIHOBICHHA IEAKHX TYTOIUIABKMX MeTa-
B (THTAH, LMPKOHIH Tolllo) 3 IXHIX OKCHIIB.

Cepen cnonyk Kanbiio, ki Do6YEAOTE ¥ MPOMHCIOBOCTI,
HAMDLIBIIE 3HAMEHHA MAKOTE OKCHA i FOPOKCHI KATBLO.

Oxcnn kamsuito CaO — e KpucTaniyHa pedoBMHA Ginoro
KONMBOpY, AyXe Tyromaaeka (f,, = 2627 *C). ¥ npommcnosocTi
OKcHA Kanblilo mobyealots, BumamoiouM BanHsk CaCO, 3a
TeMnepatvpi 900—1000 “C:

CaCO, = CaO + CO, T

TexmivHMA OKCHA KANMBLIIO HASHBAIOTE He2guienum (nate-
HUM) 8aHHOM.

OKcHa Kanbllilo BHABMAE yei XIMiYHI BIACTMBOCTI, Xapak-
TEPHI W18 OCHOBHMX OKCHIIB AKTHBHMYX METAIIB.

® 3Hawyu, wo CaO — OCHOBHWIA OKCKMA, HANWULLITE PIBHAH-
HA PEAaKWiA, WO iNKCTPYIOTE WOro XiMivHi BNACTWBOCTI.

OcoliMBO MIIKpPeCTMMO B3AEMONIND OKCHIY KANBI 3 BO-
aowe. la BRacTHBICTE HeralleHOro BaMHa UIHPOKO BHKOPHCTO-
BYETRCHA ¥ MPOMMCIOBOCTI.

MomicTiMo y xiMivHMI cTakan 2—3 rpylouKH HeralIeHOTo
panHa Ca0 | HAMIEMO BOAM CTUIBKM, OO IX MOBHICTIO 3MOYM-
mH. Binbyeaereca GypxiMBa peakuif, IO CYNMpPOBOMKYETHCH
IWHIIHHAM | CHIEHMM posirpieaHHaM. Tpymouks poscHnaoTs-
ca y mopowok. BinbGysaeThca nmpoliec ramieHHA BarHa 3 yTBO-
PEHHAM 2aiienozo sania, abo TIIPOKCHOV KAMBLLIO, I BHOLTEH-
HAM BelMKOl KiMBEKOCTI TEruioTH:

Ca0 + H,O = Ca(OH),, AH= -64 x[Ix
lapokcna xamsuiio Ca(OH), — Gesbapeni xpucTamm, 38M-

YaHHO MOPONIOK Cipore KONBOPY, MANO POIMMHSETHCH Y BOMII.
Ca(OH), —cuneHa ocHoBa.

® Hanuwite PIBHAHHA peakuiil, wo inocTpyioTs XiMivHi
BNACTUMBOCTI MAPOKCUAY KANLLIK AK OCHOBW.

lamene armHo Ca(OH),, 3myneHe y Bomi, yTBOploe 3aBMCEH
(CycneHsilo), AKY HAIMBAKOTH eanHAHuM Moaoxosm. BoHo 3acto-
COBYETbCH ¥ BHPOOHMUTBI LyKpYy ons #ioro ouMmieHHs i mnsg
BANMHYBAHHA cToBOYPiE nepes.

129



besbapeHuil Mpolopuil poluMH rAIeHoOro BAMHA HAIHBAKTL
eamiatow eodor. [i BUKODMCTOBYIOTE K pPEAKTHB HAa OKCHI

kapbony(IV) CO,:
Ca(OH), + CO, = CaCO, | + H,0

!"amem:_ sarmHo Ca(OH), UMPOKO BMKOPHCTOBYETBCH Y
GyniBHMUTEI K B'SXyumil MaTepian, y cilbcEKoMY TocTiofiap-
CTBi — [NA BAMHYBAHHA TPYHTIB, #K KOMIOHEHT LIMXTH ¥
BHPOOHMUITBI CKIa i MNA 3M AKILNEHHA BOIM.

3asfaHHA ANs CAMOKOHTPONIO

204. MopienaiTe kaniil | kKansbUii 33 hiZUYHUMK BNACTUBOCTS-
mu. O6rpyrTyiiTe npuumemn ix nogiGHocTi Ta sBigMiHHOCTI.

205. HanuwiTe piBHAHHA peakuil, W0 XapakTepusyioTs XiMibHI
BRAcTHBOCTI Kanewiio. 3a3Havure yMOBM ix nepebiry.

206. Ax pofyBalTe METANMHWA KanbUiA | 48 HOro BUKOPWCTO-
BYIOTL?

207. Hanuwite pisHAHHA peakuiil, wWo eBigNoBIOAOTE Takum
CXEMAM:

Ca —= Ca0 —= Ca(OH), —> Ca(NO

!}2

a) [ 1
> Ca(OH), —> CaCO, —> CaO

Mg — MgO
i '3
6) MgCl, Mg(OH),
N

MgSO,

208. Yowmy Herawewe BanHo He MoxHa abepiratm Ha noaiTpi?
Bionoeige obrpyHTyiiTe pIBHAHHAMM peakLujii.

209. O6uucnite 06'em okcuay kapBowy(IV) (M. y.), sakwii yTeo-
PIETHCA BHACNIAOK NPOXApPIOBAHHA BANHAKY MACOK 5 Kr 3 maco-
B0I0 4acTkow gomiwor 10%, i Macy nanexoro sanHa.

210. OBymcniTe mMacy raleHoro Banva, AKe MoxHa [o6yTu 3
12 kr BanHAKY 3 MACOBOK 4acTKow kapbodaTy kanewio 909%, i
ob'em oxcupy kapGowy(lV) (H. y.), wo ewpinReTeca B npoueci
peaKLii.

211*. Nig vac ssaemogil ABOBANEHTHOrO MeTany macow 6 r 3
BOAOK BUANAETLCA BOAEHL 06'emom 3,36 n (H. v.). Led wmeTan

130



(1) Ca; (3) Ba;

(2) Mg; (4) Ra.

212*. BHAacninoKk 3ropaHHR [BOBANEHTHOrD METANy MacoK
1.2 r yrBOpMECA Horo okcug macowo 2 r. Leit metan

(1) Ca; (3) Mg,

(2) Ba, (4) Sr.

§ 35. ATIOMIHIN

& Po3kaxiTe Npo Mmicue ANIOMIHIID y nepioguyniil cucTemi
XiMmivHUX enemeHTis | 3obpasite Gynoey WOro aroma.
Hanuwite enexkTpoHHy dopmMyny atoma ANOMIHI.

Enextponna xoHdirypauwia 3oBHilHEOrG ENIEKTPOHHOTO
wapy aroMa AmoMiHiio 35'3p' mokasye, 10 HA IOBHIIHLOMY
wapi € BUlbHI p-opbitani. Lle o3Hauae, mo aToM ATIOMiHiKO
MOXeE IEPEeXOITH ¥y 30yIKeHMH cTaH (NO3HA4aETbCA 3iPOMKOID
6ina cumBona);

3p 3p

—_——— B —

Is 33
JED . 2

¥V sbymxeHoMy cTaHi atoM AUOMIHIO MOXE YTBOPIOBATH
TPH KOBANIEHTHI 3B'A3KM abo BiLIABATH TPH BAJCHTHI eNeKTpo-
HH, BHABNAKYH CTYNiHb okvcHeHHA +3. Lle osHadae, mo B
OKHCHO-BITHOBHMX peakliaX AmoMiHii noBomuts cefe sk
BiUIHOBHHK.

lNowwmpenna y npuponi. AmoMiHiil 3ycTpivaeTses y npuponi
AOCHTh 9ACTO i 32 MNOWMPCHHAM TMOCUIAE TpeTe Micle cepen
yeix ememeHTie. Yepes BHcOKy XIMIMHY aKTMBHICTB BiH Tparn-
TAETHCA Y MPHPOMI TIMBKM ¥ BHIIALL crioyykK. AMOMIHIN BXO-
ITh 00 CKIADY atOMOCUAIKamis — pedoBMH, TFOJIDEHHM KOM-
MOHEHTOM AKHX € OKCHIM cHIilin i amominio. Ile piswi rnu-
HM, ¢JI0fa, MOJBOBMIT INMAT, KaojiH Tomo. OCHOBHOI aMHOMi-
Hi€Bolo pynoio € Goxeum ALO, - nH,0. V npuponi Tparuisiors-
cf TAKOX MIHEPAMH Kpuoadim NaJ[A]Fﬁ] i kopynd ALO, (21umo-
3eM TakoX Ma€ dopmyny ALO,).
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Jobysanma. Criouatky 3 Gokcury nobyeaiors TIHHO3EM, 3
MOTIM ENEKTPONI30oM PpPO3YHHY OKCHAY AMIOMIHiIO ALO, ¥
poarnasaeHoMy Kpuomiti Na,[AlF,] nobGyealores merTaniwmii
AMOMIHI (MeXaHi3M Mnpolecy He poIrMAAEMo).

@izwuni BracTHBoCTI. AmMOMiHIN — 11e cpifnacTo-Gimmit Me-
TaJl, IOCHTE JNeTKOMIABKHIA (£ = 660 °C) i myxe nersmit (p =
= 2,7 r/em’). [lns HBOTO XApAKTEPHA BMCOKA IUIACTHYHICTD,
Aobpi enexTPHYHA MPOBIIHICTS i TEMIOMpORIAHICTS.

Ximiuni m1acTHBOCTI. AMOMIHIN HANeXHTs D0 YMCAa XiMiuHO
AKTHBHMX METANB. V BHTHCKYBAIBHOMY psy BiH po3millieHHil
31 MAarHi€M. Y uMcTOMY BMIMISOi AX Ha NOBITPi, TaK i y Bom
BiH moxe 30epiratvca gocuTs OoBro, Go Woro MOBEPXHA
BKPHMBAETECA TOHKOW, WMUMBHOK 1 OVkKe MIlMOK0 OKCHIHOO
muiiekolo ALO,, Aka 3axuulae amoMiHiil BiI MoaBUIOro OKHC-
HeHHHA | 3YMOBMIOE HOTO BHCOKY KOpO3iitHY cTiliKicTb.

BuxoHaeMo nochin, SKMil MITBEpIXYE MeXaHIYHY MILHicT
OKCHIHOI TULBKHM. 3aKpilliMO y INTATMBI amoMiHieBMii apit i
HHXHIH KiHeus floro Harpiemo. Yepes NeskHil Yac amoMiHil
POIMUIABNAETECA, ane He Tede, 6O ONMMHAETECA Y CBOEPLIHOMY
HOXM 3 OKCHIY ATHOMIHIKD.

I. Baaemodia 3 wememanamiy. 3a 3BHUAIHMX YMOB AMOMiHi
pearve 3 xnopoM i Gpomon:

2A1 + 3Cl, = 2AICl,

2Al + 3Br, = 2AlBr,

IMin yac HarpiBaHHA AMOMIHIN B3aeMonie 3 GaraTbMa Heme-
TJTaMH.

2A1 + N, = 2AIN
2A1 + 38 = ALS,
4Al + 3C = ALC,

2A1 + 31, = 2All,
® 3anuwite HasefeHi PIBHAHHA Yy 30WMT i BKAXITh Ha3sy
KOXHOI 3 YTBOPEHUX CNOnyK.

2. Baagemodia 3 eodorw. AmomiHil crifkuit mo gii pomm
3ABAAKH OKCHMAHIN mnisui, mo € Ha #oro nosepxui. Amo o
MUBKY 3HMIUHTH, aMOMIHIH eHeprifiHo BMTHCKYBATHME BOOCHD
3 BOOM:
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Al + H,0 - AI(OH), { + H, T

® Y HasefeHiil cxemi peakuii 3a3HauTe CTyneHi OKUCHeHHS
TUX ENEMEHTIB, ¥ AKWMX BOHW 3MIHIOIOTLCR, | poscTasTe
koediuienTn. BraxiTe OKMCHMK | BIAHOBHMK.

3. Bsaemodin 3 Kuciomamu. 3a 3BMYMANHMX YMOB AMIOMIHIi
B33EMOMIE 3 XIopHIHOW | po3barneHoO cymbaTHOO KMcaoTa-
MM, BUIHORJIIOWO'MM BOJCHB, 110 BXOAWTE 00 iX cKiamy, if VTBO-
PHOKOYH COI:

2A1 + 6HCl = 2A1C1, + 3H, T

2Al + 3H,S0, = AL(SO,), + 3H, T

KoHueHTpoBaHi cymbharHa i HITPaTHA KHCIOTH MACHEYIOTH
AMOMIHIMA: nin M€l LMX KMCIOT 30UIBIIVETBCH TOBIIMHA 3a-
XHMCHOI TLTIBKH Ha Mﬂ'IJll.. i BiH He BEﬂEHO..[[lE 3 HHMMH.

4. Bacwodin 3 ayeami. AMoMitiil pearyc 3 posMHuaMH JIVTIE 3 BHILICHHAM
BOJTHID || VTBOPCHIAM KOMILICKCHOI COCli, HATPHKNAL TETPArLIpOKCOATRMITATY
natpito':

2Al + 2NaOH + 6H,0 = 2Na[Al(OH),] +3H,T

Terpariapokcoama-
MINAT HATPiK

Peakitin 3 ayramm BiIByBacTeCd JABMAKM JICTKOCTI POIMMHCHES B HMX
OKCHAHD] TLTIBKH.

J. Bidnoenrenns okcudie memanie. Amominili — mobpuit
BiTHOBHMK 6araTsoX OKCHMIIB METANB, HATPHKNAN:

2A1 + Cr,0, = ALO, + 2Cr
8Al + Fe,0, = 4A1,0, + 9Fe
Cnocib eigHOBReHHs okcugie meTtanie amomi-

il
I
| HiEM Ha3MBaeTbCH amoOMiHOTEPMIEID (DI3HOBUL Me-
I TanoTepmii).

Leit cnocib Gys sanpononoBanmit M. M. Beketorum vy ce-
pemuei XIX cr.

! Moscmise YTBOPCHHA i IMIUMX KOMIUIEKCHMX CINUTYK,  HANDHEA]
Nas[AOH)g]. Komnaekcni cofi —i¢ COOIVEHM, 00 CKUATY SKHX BXOLSTH
cxmaami (KoMmiexeni) Bonu, MaTHI 10 iCHYBANMS ¥ POIMHHEAX i poO3LIABAX.
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MHEKOIA MHEOIAROBHY
BEKETOB
(1827—1911)

Pocificesmit 1 yxpalncexmwit fimn
KO-XiMiK, npodecop XapeiBohKOTO
viipepcurery (3 1859), axanemix ITe
Tephypaskol Axanesii mayx (3 1886).
Biaxpue cnocih piawossenss seramiz
1 DMIX OXCHTIE AMOMiHICM, JaKian
OCHOBH amoMinorepsi, Craas ( 1B63)
DHTMCKYBAIBHHA PRI MCTAULE, AKHA
bvno naspano foro iMewes. Oowi o
sacHOBIMKID dipaHol XiMii.

3acrocypanna. Meramiunuit amoMiniii umpoko BHKopHCTO-
BYETECA Y TpomMcnoBocTi. 3a obcarom BHpobHMUTBa cepen
METANB BiH MOCLIAE Apyre Miclle micaa 3amiza. OcHORHA Maca
AMOMiHIO #ile HA BMTOTORNEHHA AMIOMIHIEBMX cruiagie. Haii-
NOWHpeHIWMA i3 HUX dwopats, abo dwpavominii. Lle cnnar
AMOMIHII0 3 MU0 | HEBEJIMKHMM KUIBKOCTAMM MATHIO, MaH-
raHy Ta iHIWMX KOMNoHeHTIB. BHKopHcTORYEThCA AK KOHCTPYK-
UifHMi MaTepian B aBia- | ManmMHoGYTyBaHHI.

AMOMiHIil BMKODHCTOBYETBCA [N 4Yac BMIUMARMAHHA CTami
AK PO3KMCHMK (BHIYYAE HAUMINKOBHIT KMCeHB) | B npoteci
nobyBaHHA 0araTboX MeETANE AMOMIHOTEPMIMHHMM chocobom
(Ca, Ba, Mn, Cr).

V eMradi ToHkol Gomeri amoMiHii 3acTocOBYIOTE V BH-
pOOHMUTEI KOHACHCATOPIE ¥ PATIOTEXHILI Ta AN4 VIAKYBAHHA
LIOKOMNALY, Yale, IHIOMX MPOOVETIBE. 3 anoMiHilo BHpobIawTh
apit, «cpibHy» dapby, a i3 cnmaBiE AmMOMIHIO — pi3Hi npen-

MeTH ToOyTY.

3aBAaHHA AN CAMOKOHTPONIO

213. Aki xiMmiumi BnacTWBOCTI Mae anominin? Bignosins 06-
FPYHTYHTE DIBHAHHAMKM PEakLiA,

214. Yomy nobyToai BMpoGK 3 ANIOMIHIO CyryioTe QOBrO | He
383HANTE OKWCHEHHAT

215, Hanuwite piBHAHHA peakuiii ANA 3OIACHEHHA Takwx ne-
PETBOpPEHL:
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ALO, — Al — AICI; —» AI(OH), — AL(SO,),

216. Maca anwominiio, HeOBXIGHOTO ANA BIGHOBNEHHA MaHraHy
3 200 r nipoMO3MTY 3 MACOBOK YACTEOK okeugy madrasy(Iv)
87%, popieHDE

(136 r; (3) 144 r;

2)72r; (4) 288 r.

217, Maca coni, wo yTBOPIOETLCA BHacninok Baaemogil 3
PO34YUHOM Nyry 27 r anioMiHiio, CTAHOBMTE

(1) 118 r; (3)59r;

(2) 236 r; (4) 580 r.

218*. O6'em BOOHIO (H. ¥.), WO YTBOPIOETBCA B pe3ynLTaTi
PO3YMHEHHA Y HAOAMWWKY poauuHy nyry 200 r cymiwi anoMiHio Ta
foro oxcugy (Macosa YacTka okCuay B Cymiwi 46%), ACpiBHIOE

(1) 22,4 n; (3) 89,6 n;

(2) 44,8 n; (4) 134,4 n,

§ 36. CIIOJIVKM ATTFOMIHIIO

linpokcua amominito AI(OH), —ue 6ina Tsepma pewormma,
He pouunHa y Bomi. Horo He Moxma no6ym Gesmocepemtbo
B3AEMO[TIEN BLIMOBUTHOrO OKCHAY 3 Bojiolo (domy?), ToMmy ioro
no0yBalOTe [i€K PO3YMHIB JIVIIB Ha POIMMHM colell amoMiHio.

MagaiiTe eKcepUMeHTUBLHO Ao0yaeMO TIiIPOKCHI ATHOMi-
HilO 1 JocHigMMo HOTO BHACTHROCTI.

JMafopamoprna poloma 7

DobGyeanna rigpokcuay anoMinio i gocnigxenns
HOro KMCNOTHO-OCHOBHMX BNacTUBOCTel

Hanuire y npoBipky 2—3 mn posuwHy xnopuay anioMiHio i
[OBARNAATE NO KpanuHax po3BasneHduil po3YMH TAKOrD HATpy Ao
yreopexHs 6Ginoro pgparnucToro ocafy FiApOKCMOY ANOMIHIO.
3anuwite PIBHAHHA peakuji:

AICL, + 3NaOH = AI(OH), + + 3NaCl
AI* +3C1 + 3Na® + 30H = AKOH), { + 3Na’ + 3Cl
AI* + 30H = AOH),

JoByTuil Oocaf noainiTe Ha OB YacTUHW, BiAAWBLLKM y apyry
npobipky. ¥ nepwy npobipky AonwitTe TPOXW XNOPUAHOT KWCNOTH,
¥ APYTY — HAQNWLLIOK PO34MHY riapokcuay Hatpilo. Lo cnocrepi-
raeTecn?
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TMpoaHanizyemMo pe3ynbTaTH Aocninis. 3'AcyeMo, Tpo WO
BOHM CBII4YaTh.
¥ nepmift mpobipili B peakiii 3 KHC/IOTOK CIIOCTEPIracTseA
3HMKHeHHS ocany. Omke, rimpokcHi AMOMIHIIO B3aEMOTIE 3
kMcaoTow. Le cBIMMTE Npo OCHOBHI RJAACTMBOCTI TimpoKcHmy
AMOMIHIK:
Al(OH), + 3HCI] = AIC], + 3H,0
Al(OH), + 3H" + 3CI" = Al + 3Cl + 3H,0
Al(OH), + 3H" = A" + 3H,0

Onuak i B apyrid npobipui B peakini 3 MyroM Tak camo
CIOCTEPIrAETHCA 3HMKHeHHA ocany. Omxe, rilpokcHl amoMi-
Hilo B3aEMOIE i 3 MYroM, WO CBITYMTH NMpo Horo KMCAOTHI
BIACTHBOCTI!

Al(OH), + NaOH = Nal[Al(OH),]'

Terparizpoxcoamomisar
HATRIEY

AI(OH), + Na' + OH = Na’ + [AI(OH),]"
Al(OH), + OH™ = [AI(OH),]
Y posumHi uA peakiis BiAOYBAETHCA 3 YTBOPEHHAM KOM-

ruiekcHol comi Na[Al(OH),], a B pe3ynbrati crulaRnaHHa cyXHMX
pPeYOoBHH YTBOPIOETECA METAAMIOMIHAT HATPI:

Al(OH); + NaOH = NaAlO, + 2H,0

MeTaamosminar
HATEY

Sxmit e BHMCHOBOK MOXHA 3po0MTH IMpo  KHCIOTHO-
OCHOBHI RAACTMBOCTI MOpOKCHIY amomiHio?

Tidpoxcud anominio Al(OH), —amgomepra cnoayka: & pe-
GKIIAX 3 KHCIOMAME 8iH SUREINE DCHOBHI argcmueocmi, a & pe-
aKUiax 3 OCHOSaMUl — KUCIOMHRI,

Oxkcun amoMinilo, abo rmmmozem, ALO, —ue 6immii nopo-
IOK, HE POIMHHHMI Yy BOmi, Ayke Tyrommaskuit (1, =
= 2044 °C).

! 33 sewno BUl MOUHPHOIO CHIEBUIHOUICHHA PCATYIOMMX PCTOBHH  MOKE
yIROPIOEITHCE MNai|AlYOH )] — rexkcariapoxcoaMoMiHAT HaTpik,
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YV npupoml icHyIoTE Mogudikalil' okcMIy ATOMIHIO ¥ BH-
Tagi MiHepana xopywdy, AKOMY RIACTHBA OyXe BHCOKa TBep-
nicth. [Mpo3opi kpucTanu kopyHaoy OyBaloTh 3abapRTeHHMH, UIO
CIPHYHHEHO TOMILIKAMHM, | € KOIITOBHHMHM KaMEHAMH — p)yoin
(yeppoHOro Komwopy) i cangip (cuHbOrO Komwopy). Tenep py-
Bivn i candiipn nobyearTe WTYYHO, PyGiHHM BHKOPHMCTOBYIOTH
AK OMOPHI KaMeHi ¥ TOYHMX MexXaHisMax (HanpHKnag, roaMH-
HMKAX), a TAKOX AK KpHcTanH — poboyi Tina nazepie’. Henpo-
30pi KPHCTATH KOPYHOY OpyIHOrO KOMBOpPY BHKOPHCTOBYHOTH
Ak abpasMBHHIL MaTepian — waxcdax. 3 HaXNAKy BHpobmnOTH
ILmdyBANEHI KpyrH, OpyckM Ana uUUNGyBAHHA i IMomipyBaHHA
metamiB. [3 rmmosemy AL O, sK Tyronnagkoro Matepiany BHro-
TORMAIOTE THIVH, LETY, 3 AKOI MYypYIOTh CKAOBApHI medi,
TOLLD.

¥ naGopaTopHMX YMOBAX OKCHI AMOMiHiI0 MoXHa moOyTH,
cnamoloMM MeTan, abo B pe3ynuTaTi NMpoXapoBAHHA TIpOKCcH-
oY AMOMIHIO:

4Al + 30, = 2A1,0,
2A1(0H), = ALO, + 3H,0

Oxeun avmominiin ALD,, ncewa piu, Tako® Mae aMmoTCpHi BAICTHROCTI.
¥ peakmiax 3 KHMCAOTAMM BiH BHARMe ocHOBMI BAACTHMBOCTI

ALO, + 6HCl = 2AICI, + 3H,0

¥ peakuiax 3 MyTaMH ¥ POIMHHIN OKCHA ATOMIHIN BHARTAC KHCTOTHI
BAACTHBOCTI

ALO, + 2NaOH +3H,0 = 2Na[Al(OH),]

Y peninTaTl CIUIARAAHMA OKCHIY AMOMIHIG 3 J¥IOM VTBOPKETHCH METZ
AMOMIHAT BUIMOBLIHOM METATY 1 BHALIAFTRCH BOJM

ALO, + 2NaOH = 2NaAlO, + H,0

. Mognudikawis (pin mar. modificatio) — srmoasina.

. Jlazep — onmemonit keawroenil Temeparop (anrn. Laser) — abpesiatypa
chiB anrmifckkoro BHpayy Light Amplification by Stimnlated Emission of Radia-
1100 — MUICHACHE CHT/Aa 33 ADOMOTON ULIYEOBIHGID BHMPOMITKYBINIA.
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3aBAaHHA ANA CAMOKOHTPOMIO

219, © amowminii, igxwil Hatp, xnopuaMa kvcnota. Hk iz uwx
pPeY0BUH MOXHA [OGYTH riAPOKCKE aniamMinin? Hanwwite pieHAHHR
peakyjii.

220. [oeeniTe 3a AONOMOroW PIBHAHL PEAKLi, WO riopokcua
ANKOMIHIKD € aMmpOTEPHOK CRONYKOK,

221. o6 noBHICTIO OCAOWTMH FiADOKCUA ANIOMIHIID 3 PO3YMHY,
AKWA MicTUTe 66,75 r xnopugy anomivi, Tpeba BaaTw rigpokcug
Kanii Macon

{1) 21 r; (3) 84 r;

(2) 42 r: {4) 168 r.

222%. Ha cnnaB amomiHiio i migi macow 10 r nogisnu KoHUEH-
TPOBAHUM PO3YMHOM TAXOro HaTpy nig Yac HarpisanHs. Buginwecs
BoOeHE 06'emom 2,24 n (W, v.). OBYMCniTE MACOBI YACTKM KOMOO-
HEHTIB ¥ Cnnaei.

223*. Yu pouineHo 3bepiratw po3YMH KaycTWNHOI (NpansHoi)
cogu Na,CO,, a Takox NpoOAYKTU MONOYHOKMCNOro GpoaiHHs &
anoMiliesoMy nocyni? Bignoeige oBrpyHTYATE PIBHAHHAMK peak-
LLiA.
224" Q. apiicHUTA Taki NepeTBOpeHH:A:

ALO, — Na,[Al(OH),]
Al = AICI, —» Al(OH),
Iﬂ:..'!'.l't:'r1 = AL(80,),7
HanuiliTe piBHAHHA peaxwiii y MonexynapHii, noewiii i ckopo-
YEHIA WOHHWX hopMax.
225*. O6'em posuwHy rigpokcuay Hatpilo (W = 20%, p =
= 1,2 rfcm”), noTpibHoro ana Toro, WO6 YBECH XNOPWL, ANIOMIHIO,
wo mictutecs 8 40 r posuwHy 3 macosol uactkow AICI, 5%,

NOBHICTIO NEPETEOPUTM Ha TETParijpoKCoanoMIHAT  HaTpiW,
CTAHOBUWTE

(1) 5 wmn; (3) 20 wan;
(2) 10 mn; (4) 100 mn.
§ 37. PEPYM

* PoskaxiTe npo micue Pepymy y nepiogmyHin  cucremi
xiMivHux enemenTis | 3o0bpasite Gygoey Woro aroma.
Hanuwite enexTporny dopmyny atoma depymy.

PoaMilteHHa eneKTpoHIE HA ENeKTPOHHMX IHAPAX ATOMA
Depymy (+26) Taxe: 2, 8, 14, 2. EnextpoHua koudirypaitia
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3OBHIIMHEOTG | MEPEloCTAHHBLOTO  EMEKTPOHHHX  IIapie
3573p° 345,

3d 4p
3F |-- .43
———[t[t[1[*
3s[rifrifre T

Fe |Tl

Orxe, B atoma Mepymy, KpiM ABOX S-eNeKTPOHIE 30BHilL-
HEOTO IIApPY, € MI¢ INicTh G-eleKTPOHIE NepelocTaAHHBOIO,
TPeTHOro Wapy. 3 1MX d-eNeKTPOHIE HAHAKTHBHIIIHMMM € Y0TH-
pH Hecnapewi. B yTeopeHHi BanenTHMx 38 a3kiB Pepymy ocob-
MMBO AKTHBHY Y4acTh OecpyTh LICTh €NCKTPOHIB — OBa i3
3OBHIIIHBOTO i YOTHPH 3 nepegocTaHHboro wapy. Jna Pepymy
HalixapakTepHiuiMi € cTyneHi okMcHenHa +2 i1 +3. Tlpoeta
PEUOBHHA, KA CKIANAEThCH 3 enemeHTa (DepyMy, HAIMBAETHCH
3anizo.

[Mommpenna y npupoai. 3a nowmpensamM y npupoai Pepym
Nocilae 4YeTBepTe Miclie cepell eleMeHTIE.

® fki TpU XiMmiyHI enemeHTH 33 NOWWUPEHHAM Y NpUpogi
BunepenxaTs Depym?

Depym BxomuTe mo cknamy OaraTboX TIPCBKMX MOPpid.
BadiMEHMH 3ali3HHUMM pyJaMH €:

MArHiTHMI 3anisHak — Fe,0,;

yepBoHMA 3amisnak — Fe,0,;

Oypuit samianak — Fe, 0, - H,0, 2Fe,0, - 3H,0;

wmaroprit 3amisHaK — FeCO,.

Haitbaratunm  pogosmiueM B Yipaini € Kpusopizsxwmii
M30pYIHMI BacelH.

Misionoriupa pin. Crnomykn Pepymy Malots BeMKe 3Ha-
YeHHA ¥ XHTTI opradismis, Pocmioin B pasi HecTawl eleMeHTa
Depymy He YTEOPIOIOTE Xnopodily, BTpaMaloTh 3IMATHICTL ACH-
MimoBat ByraekHcami ras CO, 1 XBopioTs.

V TBADHHHMX OpraHiMax enemeHT @epyMy BXOIWTH 10
cKknaly HafironoBHilroro OiMKa KpoBi, Y4epBOHOMO IMIrMeHTY —
reMornoBGiHy, AKHH [MepeHOCHT:E KHMCEHBL Bil OpPraHiB OHXaHHA
MO Pi3HWX TKAHWH, a Byraexucamii ras CO, —Bin TKaHMH A0
opraHie mxaHHA. PepyM € CKAANOBOK YACTHHOW DaraTeox
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OKHCHO-BITHOBHHX (bepMeHTiB, AKi BiirpaloTs BaXJIMBY Pofib v
npoLecax TKAHMHHOrO muxaHid. B opraHismi nopocmoi momm-
HH MICTHTECE 4—>5 1 Mepymy, 3 uux 65% Fe —y kposi. Ene-
MeHT QepyM y BHIIANL CMONYK HAKONMMYETECA V MegiHI,
KICTKOBOMY MO3KY i cenesiHii. Pepym — Heobximumii eneMeHT
LA KPOBOTBOPCHHA.

Mo oprauismy momiuu Pepym Hamxogums v ckiam xap-
40BMX Npoayktie. Barato iforo B s6mykax, canati, mrmmari.
rpeuul, aiuax, 6ypakax. Jlikapeski npenapary ®epymy 3acto-
CORYIOTh JUIA JIKYBAHHS HeIOKpiB'A.

Disnani BnacTuBocti. 3a 3BMYAHMX YMOB uMCTE 34130 —
ue cpibngcro-6ummil Gmackyunit metan. Bomo mocute Mske i
IUIACTHYHE, JIerKo KyeTked. [yctMHa floro  cTaHOBHTE
7,87 r/fem’, Temmepatypa rutaBnenHa 1535 °C.

Ximiuni nacrwsocti, 3anizo HaneXMTh 10 METATIR cepeaHboi
XIMITHOI AKTHBHOCTI.

1. Bsaemodia 3 kuctem. SKio 10 TOHKOTO CTANEBOro APOTY
MPHKPIMUTH CipHMK, 3amanwTH jtoro i memako OIMYCTUTH B
UWIHAP, 3aMOBHEHMA KMCHEM, TO Bil CipHMKA, 11O TOPHTE,
safiMeTsca it saniso. BoHo ropwTs, poskMIaouM SICKpaBi ickpH
3T OKaIUNY,

3Fe + 20, = Fe,0,

Ha moBiTpi min BIUMBOM BONMOMM i KHMCHIO 3aMi30 NErKo
KOponye, BEKPHBAIOYHCE IpHew, AKA HE 3aXHIAE foro Bin
MOJATBILIOre OKHCHEHHA. TOMY TIOCTYIOBO 3aMi3o OKHMCHIOETH-
cfl Mo BCiil Maci meTay.

® HanuwiTe piBHAHHS peakuii, ski BiABYBaOTLCA Ha nosep-
XHi 3aniaHoro eupoby y sonoromy noeitpi. Poskpwiite
CyTb KOpO3ii 3aniza. ¥ pasi notpebu 3sepHiTLCA 3a aono-
Morow oo § 26.

2. Bzaemodin 3 inwumu nememanamu. [lin wac HarpiBaHHs
3aM30 B3aeMogie 3 GaraThMa HEMETANAMM, HANMPHKIAL

Fe + § = FeS
2Fe + 3Cl, = 2FeCl,
3Fe + C = Fe,C
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I3 ByrneueM Il Yac NMpoXapIOBAHHA 3430 YTBOPIOE CIUIAB
(TBepaMit po3uMH) i omHouacHo Kapbin depymy Fe,C (uemen-
THT).

3. Baaemodia 3 eodow. 3amizo B3neMOIIE 3 BONOK JMINE 33
BHCOKMX Temmiepatyp (nonan 700 °C, no cyri, 3 neperpitoio
BOJSHOIO MAPOI0), YTBOPIOIOMH 3ATI3HY OKAIHHY i BiIHORMIOW-
YH BOOEHE:

3Fe + 4H,0 = Fe,0, + 4H, T

4. Bzaemodin 3 Kuciomamu. 3amizo pearye 3 XIOpHIHOIO i
posbarneHolo  cynpaTHOIO KMCNOTAMM, YTBOPIOKMH  cOMi
depymy(Il) i BiTHORMOIOYM BONEHE:

Fe + 2HCl = FeCl,+ H, T
Fe + H,S0, = FeSO, + H, T

Hyxe xoHueHTpoBaHa (npakTHuHo OGesBoaHa) cymbdaTHa
KHCJIOTA MACHBYE 3A/30, WO Aa€ 3Mory 3bepirati i nmepeBosm-
™ ii ¥ 3ami3HMX uMcTepHax. KoHueHTpoBaHa miTpaTHa KMenoTa
TAKOX TMACHBYE 3UTI30.

5. Bszaemodia 3 coaamu. 3anizo MoXe BiIHORMIOBATH MEHI
AKTHBHI METANTH 3 POIYMHIB IXHIX COJICH, HAMPHKIAL;

Fe + CuS0, = FeSO, + Cu

3actocyeanna. ¥ XiMivHIl npoMHcioBocTi 3anizo BMKOpHC-
TOBVIOTh #K KaTanizatop (y cHHTesi amiaky NH, Ta opraHivmmx
CIIONYVK), V MEIWLMHI —aK 3acib mpotw Hemokpis's (Depym
BXOOHTL f0 cKialy remornobiHy kposi). BukopumctoByiors 3a-
N30 AK MaTepian ANA OCepAA €NEKTPOMATHITIB Ta AKOPIB eNeK-
TPOMAILIMH, A8 MAACTHH AKVMVISTopiE. Benmke aHaveHHA ana
MPOMMCIIOBOCTT MAkTE CIaNyKM depyMy Ta CIIABRH Ui —
YaByH 1 cTauis (ouB. § 31).

3asnaHHa ana CaMOKOHTDORKD

226. Buxoga4wn 3 Bynoew atoma Pepymy | PO3MILLEHHA enex-
TPOHIE Ha opBiTanax, 3a3HaYTe YCi MOXNMBI CTYNEHI OKMCHEHHS
UBOrD ENeMeHTa.

227. CxapaxrepuayiTe disuyHi i xiMiuHi BnacTWeocTi sanisa.
Bignoeigk npoiniocTpyidTe pisHaHHAMN peakujil,
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228. Haseite metann, wo MmoxyTe GyTH BigHOBNEHI 3anisom is
POIYMHIB IXHIX COnen.

229. inn GopoTtebu i3 WKigHWKaMW NNOQOBUX OEpes BUKOPMC-
TOBYIOTE PO34MH MigHoro kynopocy (CuSO, - 5H D_! Y4 moxnHa
roTYBaTH | 36epiraTi Uel po3YMH v 3:l.rll:!-Hl'_'|M'jl' Bigpi?

230. Maca xnopugHOl KWCNOTUM 3 MacoBOK wactkoww HCI
36,5%, wo notpibHa Ans esaemogii i3 sanisom wmacow 11,2 r,
CTaHOBMThb

(1) 100 r; (3) 150 r;

{(2) 40 r; (4) 500 r.

231. OB'em sogHio (H. y.), WO BIAHOBNETLCA BHACNIOOK Oil
Neperpirtol BOOAHOT NapK Ha 3ani30 KiNLKICTIO peYoBMHK 1,5 MONL,
A0piBHIOE

{1) 11,2 n; (3) 33,6 n;

(2) 22,4 n; (4) 44, 8 n.

232*. 3anisvy nnacTuHky Macolw 20,4 r 3aHypUNU Y POIYMH

cynedary kynpymy(ll). Maca @epymy, AkWii NepeRuos ¥y po34WH
[0 TOTO MOMEHTY, KON Maca NNAcTHHKW cTana gopieHiosatu 22 r,
CTAHOBWTE

(1224 r; {3)56nr

(2Y11.2 r; (4) 28T,

§ 38. CITOJIYKH PEFYMY

Oxcuam i rinpoxewin depymy. Lna @epymy xapakrepHi Tpu
okcran: okcHi depymy(ll) FeO —yopHumit nopomox; OKEHI
depymy(I1l) Fe,0, —uepBoHO-KOpHuHeBMiT MoOpomIoK i mno-
aeitHui okcnn depymy(I1, III) Fl:._‘() {F::O Fe,0,) —yopuuit
nopomok. Cepel TMApOKCHIIE BiToMi I‘LEEPDKEH.H depymy(1I)
Fe(OH), —6inoro xomeopy (32 BiINCYTHOCTI MoBiTpA) i rimpo-
kcua depymy(lll) Fe(OH), — ipxaBo-KOopHYHEBOTO KONLOPY.
¥el 1l pev4oBHHH ¥ BOJI NMPAKTHYHO HE POIMHHSIOTBCS.

Oxcup depymy(ll)  FeO i rinpokcun  depymy(Il)
Fe(OH), — peuoBMHM, 10 EHARMAIOTE OCHOBHI BIACTHBOCTI.
Bouu B3aeMOOiHOTE i3 KMCIOTAMM:

FeO + 2HCI = FeCl, + H,0
Fe(OH), + H,SO, = FeSO, + 2H,0

lNapokeun depymy(ll) yreopioeTsca BHACHINOK Oil MyriB Ha
po3uMHH conei gepymy(1l):
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FeSO, + 2NaOH = Fe(OH), { + Na,S0,

Came Tak BinGyeaeTbca peakuia 6e3 mocTymy IoBiTpa. Y
npoTHaekHOMY pasi rinpokcHn depymy(1l) nerko okMcHIOETBCH
oo rizpoxkcHny depymy(I1I):

4Fe(OH), + 0, + 2H,0 = 4Fe(OH),

Aadopamopra pofioma §

Aobyeauua rigpokcugie dpepymy
i B3aemopia ix i3 kmcnoTamu

Aoccnip 1. KOpUCTyioMMCE pEaKTMBAMKM, WO € Ha BalLOMy
croni, aobyaete rigpokcun cepymy(ll) | rinpokcun, depymy(lll).
Hanuwite MonexkynsapHi Ta CKOpPOMEHI WOHHI DIBHAHHA peakuii.
Hum NOACHWTM, WO 3IENeHKYBATWA nnacTiBYacTuil ocag, sKWi
YTBOPHMECA B OAHIA i3 npoGipok, Bigpazy ¥ NOYMMHAE IMIHIDBATH
sabapeneHHa — Bypitk?

focnig 2. [ocnigite o xucnoT Wa gobyTi rigpokcugu
depymy. Hanuwite MONEKyNApHI | CKOPOYSHI WOHHI PIBHAHHA peak-
L.

Oxcun epymy(I11) Fe,0, i rinpokcun depymy(I11) Fe(OH),
BHABMAIOTE aM$oTepHi BIACTHMBOCTI (XiMi3M HEe poO3rIAmAEMO).

[Min wac Warpisanua rigpokcun depymy(1ll) posknamaeTses
3 ytBopeHHAM okcHay depymy(lID) i Bomm:

2Fe(OH), = Fe,0, + + 3H,0

Coni depymy. Benmxe 3HaveHHA Mae 3anisHMii Kymopoc
FeSO, - TH,0 —3eneni kpuctanm, gofpe po3dMHHI ¥ BOMi.
3acTocoBYETBCA AK KOHCEPBAHT JepeBMHM, ana GopoTsOu
31 IKITHHKAMM CINBCBKOTOCTIONAPCHKMY KYIBTYDP, ¥ BMpoGHMII-
TBi DapEHMKIR, V MIBBAHOTEXHILI A eNeKTPONIT.

Xnopun depymy(IIl) FeCl, BMKOPHCTOBYIOTE SK TIpOTpaBy

nin yac c¢apOyBaHHA TKAHWH, IS TPaRNEHHA [PYKAPCHKMX
TIAT | K KOMMOHEHT KPOBOCITHHHMX 3acobiB.
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3aBfaHHA NS CAMOKOHTPOMIO

233. Ak 3giicHUTM Taki NepeTBOpeHH::

a) Fe —» FeCl, - Fe,(S0,), » Fe(OH), —» Fe,0, — Fe;

6) Fe — FeCl, —» Fe(OH), - FeO — Fe,(80,), .7

Hanuwite signosigHi pisHaxxa peaxuiii.

234. 06’em BOAHIO (H. y.), NOTPIGHMIA ANA BI3AEMOOil 3 OKCM-
Aom depymy(lll) macow 120 r, gopisHce

(1) 50,4 n; (3) 22,4 n;

(2) 100.8 n; (4) 44,8 n.

235. HanuwiTe pieHaHHa peaxujii AobysanHA rigpokcuay de-
Pymy(lll) aBoma pisHuMK cnocoGamu.

236. Hanuwite piBHAHHA peakuji [0CYBAHHA CynbehaTy dhepy-
My(lll} TPbOMA pisHKMK cnocobamu,

237*. [aHo Taki pedosuHM: saniao, XNOpUAHA KMCNOTa, Xnop,
rigpokcug, HaTpilo. FK, KOPMCTYIOMMCb NWWe LUMMH  PEYOBUHAMM,
no6yTu rigpokcun depymy(ll) i rinpokcug depymy(ill)?

238*. BHacninox B3aaemopnil ABOBANEHTHOrO METany Macow
05 r 3 cynedarHow kucnoTol yTEOpPWBCH BOOEHE O6'emom
200 mn (H. y.). OBYUCNITE ATOMHY MACY ENEMEHTa | Ha3BITE HOro.

239". 3 GezmogHOro cynedary zaniza(ll) macow 30,4 r yreo-
pPWBCA KpucTanorigpat macow 55,6 r. Yucno Monie KpUCTaNiZaLii-
HOI BOAM, WO NPUNAgaIOTE Ha 1 MONb GeseogHoro cynwibary
dpepymy(ll), cravoeuTe

{(1)2; {(2)5; (3)7; (4) 10
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NPAKTU4YHI POBOTH

Ipaxmuvna pofoma I

IlpuroTyeanasa po3vMHY cOJi 3 NEBHON MACOBON “ACTKON
POIYHHEHOT PeuOBHHH

Bapianmu zaedans;

a) BuroToBTe 20 I POIYMHY 3 MACOBOK HACTKOK XJIOPHIY
kasiio 0,05;

6) BurotoBTe 25 T pO3YHHY 3 MACOBON YacTKOK HIiTpaTy
Hatpito 4%;

g) murotoRTe 10 r po3udHY 3 MACOBDIO YACTKOK KYXOMHOI
coni 10%:

r) BHTOTOBTE 25 I PO3YHHY 3 MAcOBOK YACTKO KapOoHaty
Hatpilo (comm) 15%. _

1. OBumcnite, #Ki MacH coni 1 Boogv Tpeba B3aTH oA
MPHMrOTYBAHHA 3A3HAMEHOTO POIYMHY. 3BAXKTE Ha Tepesax cilb
(mpuramaiiTe 3 Kypey isHKM NpaBuaa 3BAXYBAHHA) i MOMICTITE
i v xonby.

2. Binmipaitre nortpibHmit of’eM aHMcTWIBOBAHOI RO
(mpuragaitre npaBina BuaMiproBaHHA of'emiB pimaH). Yomy
BOOY HEe 3BAXVIOTB, A BUIMIpHOIOTE ii 0D'eM MipHMM mocymom?

3. Bnwiire Bimmipammit o6’em poon v xonGy 3 civmo. Bmict
KontM nepeminryifte (cTpymyeaHHAM Konb abfo cEISHOW
MATHYKOKO 3 TYMOBEHM HAKOHEMHHKOM) A0 NOBHOTO PO3THHEH-
HA COi.

lipaxmusna pofoma 2

Peakuil oOminy MiK poIsHHAMH eleKTpoJiTie

1. Peaxyii, wo gidfysaiomoca 3 Ymeopennam ocady

Y 1pu npobipku HamdiiTe mo 2 MU pOIUMHIB cofell: y
nepury — cynbdary Kynpymy(ll), B apyry — Xiopuay Kambiiiio,
B Tperio —cyiabdaty amoMidiio. ¥ mepiry npobipky momwime
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TPOXH PO3YMHY TriIpoKCHOy Hatpito, B Apyry — cocdary
HATpild, B TpeTr —HiTpary 6Gapito. Illo cnocrepiractica B
npobipkax? Yomy? Harmuite piBHAHHA peakiiil v Monexymap-
Hiif, noeHifl i ckopoueniil HonHux dopmax.

2. Pearuil, wo eidGyaawmees 3 euditennsm 2azy

Y nepmy npobipky wammitre 2 mn posumHy xapBoHary
HaTpilo, Y OpYry —Takuii camMuii o6’eM posumHy cynbdity
Hatpito. ¥ kKoxmHy 3 npobipok nomdiire Taki cami ob'emm
xnopuaHoi kMcnotd. o cnocrepiraetsca? Yomy? 3BepHiTH
YBATY HAa 3aMax rasis, wo suaingotecd. [puragaiire npaemio
1OA0 BHARICHHSA 3alaxy HeBiIOMOro rasy.

Harnite piBHAHHA peakiiiit y MoneKynApHiA, MoBHIA i
CKOpoMeHii ifoHHMX $opmax.

3. Peaxuii, wo widGyearomeca 3 ymeopennan maroducoyitiosa-
Hoi pevosunu

¥ mpobipky HamdiiTe 1 M po3uyHHY TApoKCcHAY HaTtpilo i
nobapre 1—2 xparni denondmaneiny. Wlo cnocrepiracteca?
Yony? JomueaiiTe KparumaMH XIopuIHY KHcaoTy (abo poausH
cynedaTHOl KHenotTH) o 3HeGapenenHs piauHH. Yomy binby-
BaeThea 3HeCaprienHs’ Hanumiuits piBHAHHA peaxuii B Mome-
KYNAPHIH, MOBHIH 1 cKopoueHiii fioHHMX dopmax.

llpasmusna potoma 3

Monni peaxuii

1. Nonapxo anmiire Taki posuMHK: a) KapboHATY Kamiio i
xnopHaHol kuenomw, B) HiTpary Bapilo | eyvnbdaTHol KKcnoTH;
B) MIOpHAY MarHiw i kapboHaty kanio. Lo croctepiracteca?
Yomy? Harpimite piBHAHHA peakuil v MoNeKyIApHLE, MoBHIM i
cKopodeHiit HoHuMx dopmax.

2. Mpoeenite peakidi, N0 BIAMOBLIAKTE TAKHM CXEMIM:

a) Ba™ + SOI” - BaSO, {;
6) H' + OH - H,0;
B) Cu(OH), + 2H' -» Cu™ + 2H,0.

Hanmmmnite piBHAHHA peakiiif y MofexkynsapHid, mosHil i
cxopoueHiit flonmix dopmax.
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3. Jobynpre peakitiero obMiHY TAKI PeYOBMHM:

a) cynedar nmombymy(1l), cipkoBogeHs;

6) oxcun cymedypy(IV), riopokeun MHEY:

B) KapboHaT MarHilo, okcui kapBouy(IV).

HammuiTe piBHAHHA peakuiif y MonekyaspHiil, noeMii i
CKopodeHii fioHnnx dopmax.

Hpaxmuvna pofioma 4

Po3p’a3yBanns eKCNepHMEeHTANLHHX 3a/1a4
32 Temm « Meranus

3appannn 1. Buxonalite Taki nepeTBopeHHS:
Bapianm I

a) CuCl, » Cu(OH), -» CuO - Cu(NO,),;

6) EMxomAuM 13 3amisa, gobymere xmopwa samsa (II).
Bapianm 2

a) Fe 0, » Fe,(50,), - Fe(OH), —» FeCl,;

0) BHNOODAUM 3 MaTHi, NobyaeTe CYALGBAT MArHik.

Japmamna 2. Hamanmite pisHAHHS BHKOHAHMX peakifiil y
MOJIEKYISPHIA, MoBHIN i ckopoveHiil fonnmux dopmax.

147



8.

g,

10.
12
13.
14,
15.
16.
17.
I8.
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29.
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(1)
(2)
(2)
a) Rb; 6) Bi
(2)
(2)
(4)
(1)
(2)
(3)
(1)
(3)
(4)
(1), (4)
(1)
(1)
(1)
(4)
(2)
(4)
(3)
(3)
a) ;He; 6) 'p, aGo e
(2)
(3)
(1)
(1)
(D
(3)
(3)
(4)

53.
56.
57.
67.
b8.
72.
73.
74.
73.
76.
78.
79.
B7.
93.
94.
95.
96.

101.
102.
103.
104.
105.
106.
107.
108.
109.
116.
120.
121.
122,

123

(3)

(3)

(2)

(2)

(4)

(3)

(1)

(3)
(4)
(1)
Cl”
(1
=2, +6
(2)

(1)
(1)
4
(3)
(2)
(4)
(3)
200 r NaCl, 9,8 xr H,0
(3)
798
0,44
0,36
2% (3); 4)
(3)
(3)
(4)

. (4)



124.
125.
126.

128,
130.
131.
136.
142.
143.
144,
145.
146.
147.
151.
152.
153.
154.
167.
168.
169.
172.
175.
176.

177.

184.

54r

0,015 Mo
0,2 moms Fe'”
0,3 mome SO}
(3)

4)

(3)

(3)

(1

(3)

(3)

4)

(4)

(3)

(2)

(1)

(4); (7)

(4)

13r Fe, 55rCu
20 r Fe,0,
42 r

(3)

1,2% C

155 r PbO,
215,7 r SnO,

0,06 moms H,,
13,04 man HCI

134,400 a’

185.
186.
187.
191.
192,
193.
199,
200,
202.
203.
209.
210.

211.
212,
216.
217,
218.
221.
222.
225.
230.
231,
232,
234,
238,
239.

(2)
(4)
(3)
(1)
(1
(3)
(4)
(2)
160 r
8,5%

1 M’ CO,, 2,5 kr CaO

8 kr Ca(OH),,
2,4 m' CO,
(1)

(3)

(2)

(1)

4)

(3)

18% Al, 82% Cu
(2)

(2)

(4)

(2)

(1)

56

(3)
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NPEAMETHWW NOKAXYUK

AmoniHi

AMoMiHOTepMiA
AMOMOCHIIKATH
Ankda-nposedi

AmcboTepHicTs riopoKcHIy amoMiHiKD

AHIOHH

AHaon

AToM

— 3apAd AOpa

— pamiyc

— ANepHA MOIETh

b

Bearimxinna Meranypria
Bera-npomeni
Bokcui

B

BaneHTHIcTE
BaHnepeaankcoBl CHIH
Barno

— ramemHe
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100,133
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103
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Kopexkrop A. 1. Tomiousux

Koopaunatop nonirpadivsoro sukonanua C. P, fpoeasecsxu



Mianuearo ao apyxy 28.03.2000. Mopmar 34=108/32.
[Manip odcernui. dpyx odeerHnit.
[Capuaitypa Tun Tafime. ¥Mop, apyk. apk. 8,61
¥wmos. dapbopiab. 18,06. O6n.-ena. apk. 8,5.

Tupax 200 000 npuu. Iamornenna Np 0—258,

Buaasnuuo-Toprosa dipMa «[lepyms.
08200 lpnine, syn. T. llesuctra, 4-a.

Ceigoureo npo peectpauic N 13710594 sia 30.06.95.

Bimapyviosano wa NonopHoMy nianpuemcrsi «onirpadsHuras.
03057 Kuis, syn. O. Josxenka, 3.
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