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NepeamoBa

J106i BOCbMUNKNACHMKIN Ta BOCbMMKIIaCcHULi!

Y 7 xnaci Bu o3HaAOMMJINCS 3 HOBOIO HABUAJBLHOIO AUCIIUILIiIHOIO
ximiero. Bona, AK i Bci immii maykwu, JoCcTaTHBO CKJagHAa, aje BOJ-
HoOUAac I[iKaBa ¥ 3aXOMJMBA. ¥ IILOMY BM MOTIJIM II€PEKOHATHUCS ITi
yac AeMOHCTpAaIlii focaigiB, cmocTepiraioun moABy UMY 0e3 BOTHIO,
3MiHy 3a0apBJeHHSA PO3UMHIB Pi3HMX PEUYOBMH, a TAKOXK MeTaJIiB Ha
noBiTpi. Ilicia sakinmuenHs 7 Kjacy Bu 3pO3yMiju, UMM BimpisHsa-
IOTbCA YMCTi PEUOBHHM Bij iXHiX cywmimieil, aToMu — BiJ MOJEKY.JI;
3’sicyBaJjiu, II[0 TaKe aTOM, MOJIeKyJia, XiMmiunuii exemenT. Bu mizua-
Jucs, AKi Has3BM MalOTh XiMiuHi eJleMeHTU Ta AKMMH CHUMBOJIAMH iX
M03HAYAIOTh, AKY BJIACTUBICTh BOHU BUSBJIAIOTH IIil YaC YTBOPEHHS
OiHApHUX CIOJYK i K cKJazaTu (popMyJH IIUX CIOJYK. Yce Iie 1aJ0
BaM MOJKJIMBICTh 3pO3yMiTH, ITIO0 XiMifg — Ie Ay:Ke BaKJuBa rajays3b
3HaHb, 0€3 AKUX HEeMOKJMNBO 00ifiTHMCsS Hi JiKapio, Hi iH)XKeHepy, Hi
arpoHOMY, Hi OyIiBeJIbLHUKY.

CroocrepeskeHHSA 3a mepebirom AedKuUX XiMiuHMX peakIfii i ¢ismu-
HUMHU SBUIAMHU, 1[0 iX CYMIPOBOIKYIOTH, HEOAMIiHHO HAIIITOBXYBAaJIO
Bac Ha OYMKY, II[0 BUBUEHHS IXHiX TA€MHUIb AOIOMOJKE Kpaille po-
3yMiTHM HABKOJIMIIMHINA CBiT, BiApisHATH INKiZJIMBiI mpoliecu Bim Ko-
PUCHUX, YHUKATU HebGe3IeKM, CBiJoMO KOPUCTYBaTUCA THUM, IO Ia€
CIPUSTINBUIN Pe3yJIbTar.

VY 8 kjaci Bu 3acBoiTe Taki MOHATTS, AK «KiJIbKiCTh peUOBUHU >,
«MOJIIPHA Maca», «MOJAPHUM 06’eM rasiB», o3HaiioMuUTeCsI 3 OCHOB-
HUMM KJacaM{ HEeOPraHiuHMX CIOJYK, IePiOAWYHUM 3aKOHOM
. I. MengeneeBa i mepiofnyHOIO CHUCTEMOIO XiMiUHUX e€JIEMEHTIB,
OyZI0BOIO ATOMIB Ta THUIAMHK XiMiuHOro 3B’A3KYy MiX HHMMH, II[0 pea-
JiBYIOTHCS IIiJl Yac yTBOPEHHS MOJEKYJI, KPUCTAJIB TOIIO.

Ak GauwmrTe, IBOro0 POKY HaABUAJbHUI MaTepian i3 ximii germro
cramaguimmuii. 1106 HUM yCHiIlIHO OBOJIOAITH, HeOOXigHO mam’saTaTu:

* 3aCBOEHHS 3HAHDL BifOyBa€ThCS TiJIBKH B IIPOIlECi BJacHOI mi-
SJILHOCTi: YUM OiJIbIlle BU BUABUTE CAMOCTIMHOCTi, TUM KpaIie
omaHyeTe HeoOXimHMIT MaTepiau;

e Ha ypokax Ximii, Tax camMo AK i Ha ypokax 3 iHIIUX IMKiJIb-
HUX OUCIUILIIH, HeoOXigHO OpaTy aKTUBHY y4acTh B 0OTOBO-
peHHi HOBOro MaTepiany, MOB’A3aHOr0 i3 3aKOHOMiPHOCTAMU
nepebiry xiMiuHMX IIpPOIIECiB;




e Ire OiJIbIlle caMOCTifiHOCTI MOTPiIOHO BUSABIATH, BUKOHYIOUH JI0-
MalinHi 3aBmanHsa. HamaraiiTeca posibpaTucs B JoOrili BUK.JA-
JeHHs HaBUAJIBLHOTO MaTepiasy, 3posyMiTu ii, IOSCHUTH CYTh
XiMiUYHUX SBHIIT;

e caMOCTiiiHe BUKOHAHHS JOMAIIIHHLOTO 3aBIAHHS CIIPUSAE IIBU[I-
KOMY PO3BUTKY iHTeneKTy. Ile — samopyka Balmoro maimoyT-
HBOT'O YCHiXy He JuIlle B Ximii, aje i 3arajom y »KHUTTi.

Haragaemo, AK IpaBUJIIbHO KOPUCTYBATHUC IIiIAPDYYHUKOM.

BurnanenHa matepiany B IMiAPYYHUKY IIOCJIiJOBHE: HE BUBUYUBIIN
MaTepiaj momepenHbOro maparpada, BaM Oyae HaATO BajKKO OIaHY-
BaTU HACTYIHUM.

ITicns BuBueHHA maparpada MOTPiOHO BUKOHATH 3aIIPOIIOHOBA-
Hi 70 HbOT'O 3aBHaHHA ¥ BigmoBicTu Ha sanuramud. CIouaTKy IIpo-
aHaJIidyiiTe aJIrOPUTM PO3B’A3yBaHHS 3ajJad JaHoro Tuly. Homepu
HaHCKJAOHIINMNX 3aBIaHb IIO3HAUEHO 3ipouKo0. ¥ pasi TPyIHOIIiB
mpouuTaiite maparpad ime pas. O00B’A3KOBO BUKOHYNTE 3aBIAHHA:
TIIBKW TaK BH 3MOXKETe Kpallle BUBUUTH Ta 3PO3yMiTH XimMiuHi mpo-
Imecu, a TaKOK PO3BHHYTHU CBOI HABWYKM Ta BMiHHA.

JAKmro Bu 3ymieTe BipmoBicTM Ha BCi 3anuWTaHHA, BUKOHATH 3a-
BIAHHSA Ta PO3B’A3aTH BCi 3ajgaui, HaBeAeHI B MiAPYYHUKY, TO XiMisd
cTaHe JJIA BaCc He TiJIbKU 3PO3YyMiJjIOI0, aje i Hally/r00JeHiIIon Ha-
BUAJbHOIO JUCIHUILIIHOIO.

Bakaro Bam ycmixiB y HaBuawHHi, i B Ximii 30Kpemal

Asmop

YMOBHi NO3HaYeHHA

[e]

ITpocTi sanuTaHHs, s BiAmOBiAI HAa SKi HeoOXiZHO YBasKHO
OPOUYUTATHA TEKCT HiApydYHUKA

Cruaguimnmi sannTaHHA ¥ 3aBIAHHSA IIOJAHO 0€3 MO3HAUYKU

* Hamickiaagminii saBgamHa




ROSVTIYIk

NMOBTOPEHHS TA NOIMMUBJIEHHSA
OCHOBHUX XIMIYHUX MOHATb
KYPCY XIMIi 7 KITACY

§ 1. Ximia — HayKa npo pe4yoBUHM Ta iXHi NepeTBOPEHHA.
CTPYKTYPHi HaCTUHKN pe4OBUHMN

Y ubomy naparpadii BU noBTOoOpuUTe:
¢ 1110 BMBYaE XiMis;
¢ {3 YOro CKJ1a4aKThes BCi PeHOBUHN.

Ximia — 1me HaykKa IPO CKJAJ, BJIaCTUBOCTi, 0yTOBY Ta IMepeTBOPEH-
HS PEYOBHH, IO CYNPOBOIKYIOTHCA 3MiHOIO IXHBOTO CKJIATy, CTPYK-
TypH, a OT:Ke, i BJIaCTUBOCTEI.

Peuosunu — me Te, i3 4Or0 CKIAMAIOTHCA (hiswuHi Tima.

Vei peuoBuHUM CKJIamaloThCAd 3i CTPYKTYPHHX YacTUHOK. Tak,
OismbImicTs opraHiuHuMX pedoBWH, HanmpukJax meraH CH,, erunoBuii
cnupr C,H,OH, onroa kuciaora CH,COOH, a Takox meakri mpocrti
HeOpraHiuHi pe4yoBUHHU, NEePII 3a Bce HeMeTaJlH, HAIPUKJIaz a3oT N,,
kucens O,, drop F,, xmop Cl,, ckiragatorsca 3 monexyn. Iumi Heme-
Taau, 30Kkpema 6op B, Byriens (anmas, rpadir) C, cuiriniit Si, maioTb
HeMOoneKYyaapry (amomny)cmpyxmypy.

MoseKysu CKJIamaloThCA 3 aTOMiB, YHUCJIO AKUX MOKe KOJUBaTH-
ca Bix mBox (N,, HCl) no mekinbkox tucau (6inkwu, Biraminw). Bu-
HATKOM i3 IIhOT'0 mpaBuMJia MOKHa BBaKaTu Osaropongui rasu (He,
Ne, Ar, Kr, Xe, Rn).

Monexyna — ue HaliMeHIIa YaCTUHKAa PEYOBUHH, IO 30epirae Xi-
MiuHi BJIACTHBOCTI ITi€i peuoBUHMN.

Ilig yac xiMmiyHMX peaKIili OAHI PEeUYOBMHU IIEPETBOPIOIOTHCA HAa
immri — mpoceti abo ckiaagui. Tak, y pesyabTaTi 30BHIIIHBOI mii, Ha-
MIPUKJIaJ HArpiBaHHSA, MOJEKYJIN 6AaraThOX CKJIATHUX PEUOBUH MOXKYThb
IIepeTBOPIOBATUCA Ha MOJIEKYJU IIPOCTUX PEYOBUH:

t> 400 °C

HS = H,+S8,




a MOJIEKYJIN HNeAKHNX IIPOCTHUX PEYOBHMH — Ha MOJIEKYJIN CKJAIHMHX
PEeYOBUH:
H,+ Cl,= 2HCI

rigporen
XJIOPUJ,

ToMy MOJIEKYJIU BiIHOCATDH A0 XiMiYHO NOOiAbHUX YLACMUHOK.
AToMU OZHUX eJIeMEHTiB He MOKYThb IIePeTBOPIOBATHCA HA ATOMU
iHIMUX eJeMeHTiB nid uyac ximivHux pearuyiil.

Amom — ue HaliMeHIIA XiMiYHO HeIoJiJbHA eJeKTPOHeHTpaJbHA
YACTUHKA PEYOBHHHU.

AToMHu JedKUX XiMiUHMX eJIeMeHTiB JIerKO BTpadyamTh abo mpu-
€IHYIOTh EJIEKTPOHU, IIE€PETBOPIOIOUNCH HA 3aPAIMKEHI JYaCTHUHKU.
SAKIo aToMu BTpadarTh €JIEKTPOHU, TO IEPETBOPIOIOTHLCA HA IIO3U-
TUBHO 3apAJ)KeHi oHu — KarioHu, Hanpukjaan Na+, Mg2+, Al3+.
SAKIimo aToMu TPUEAHYIOTHL OO0 cebe eJeKTPOHHM, TO II€PETBOPIOIOTHCS
HA HEraTHUBHO 3apAisKeHi oHM — aHiomm, Hanpuriaag Cl-, S2—.

Hon — 3apdaAdKeHa YJaCTUHKA, AKa YTBOPIOETHCA BHaCJIilIOR BTpaTnu
aTromom abo NIpUEJHAHHAM OO0 HBOI'O OTHOI0O YN KiTbKOX eJIeRTpOHiB.

Pm

Il 3anuTaHHA Ta 3aBAaHHA
°1. IITo BuBuae ximia?
°2. IITo Taxe peuoBmua? HaBemiTh mpuKJIagN. -

3. 3 HaBeJEHOTO MEePeTiKy BUNUIIITH OKPEMO PeUOBUHU Ta (hiswumHi
Tijla: CKJO, KYXOHHA Ciib, TpybOa, Boma, Kpeima, mMimgHuii apir,
IIUHK, OJiBellb, OCH3WH, KPUIKIUHA, IrpadiT.

4. CykygamiTh y 30MINTI TAGJIUITIO.

}

Bupoon
PeuoBuHa . . .
(chizuuni Tima)
Mins
3oJ10TO
T'padir

Y mpasiii rpadi TabauIli HAOUIIITE Ha3BU BUPOOIB, AKi MOXK-
HA BUTOTOBUTH 3 HaBEJeHUX PEUOBUH.
5. CkaamiTh y 30mINTI TabJIUIIO.

Bupoonu

. . . PeuoBuHa
(hizuuni Tima)

Kpan

Tpyba

Jlo:xka

Y mpasiti rpadi Tabauii HaOWIIITL HA3BU PEYOBUH, 3 SAKUX
MOXKHa BUTOTOBUTHU HaBeleHi BUPOOU.




°6. YuM BiApi3HAIOTHCA IMOHATTS «aTOM», «MOJIEKyJia»?

7. 3 AKUX CTPYKTYPHUX UYACTHUHOK CKJALAETbCsS: BOAA, BYTIJIe-
KHCJIul ras, MiIHUHA IpPiT, KUCEHb Ta as30T, IO € CKJIAJOBUMU
moBiTpsa?

*8., 3 SAKHX CTPYKTYPHHX UYaCTHHOK CKJAJAEThCSA caxaposa
C,,H,,0,,? Crinpkm aToMiB KOMKHOI'O eJeMeHTa BXOIUTH [0
ckyany ii momeryau? CKiJIbKM BChOTO aTOMiIB y CKJIa[i MoJe-
KyJiu caxaposu?

§2. Ximiuni enemenTn. MoHATTA Npo 6yaoBy aTOMa.
BigHocHa aTomHa maca. MpocrTi i cknagHi peyoBuHN.
AToMm AK popma iCHyBaHHA XiMiYHNX efleMeHTiB

Y ubomy naparpadi B noBTOPUTE:

® 110 TaKe XiMIYHUA eNeMEHT;

® GKi KiNbKICHI XapaKTepUCTMKN aToMa € HanBa>XKMBILLIMMN;

® 1110 HAa3MBaKTL BiAHOCHOK aTOMHOK Macok XiMIYHOIro eneMeHTa;

® Y/M BigpisHAKTECA MOHATTS «XiMIYHUA eNeMeHT» i «MpocTa pevoBuHa»,
«MPOCTa PEYOBMHA» | «CKNagHa Pev0BNHA.

Ximiuni exementu. Ha Temepimuiit wac Ha 3emui Ta B KocMmoci
BuABJeHO 89 pisHMX BUAIB aTOMiB, AKi BiApisHAIOTHCA OOWH Bif
oxHOro OymOBOIO, a TaKOXK MAacoi0 i po3MipoM, IIITYYHO OJep:KaHO
29 BumiB atoMmiB. ¥Ycboro Ha cborogHi Bimomo 118 ximiunHmx ese-
MEHTiB.

AToMU eBHOTO BMAY HAa3WBAIOTh XiIMIUHUMU elleMeHmamu.

Koxkumii ximiunmii ejeMeHT Mae Ha3By Ta CHUMBOJ (Ximiunwmit
3HAK) — YMOBHE IO3HAUeHHS y BUIJIAAL omHiel abo ABOX JiTep, y3sd-
THUX 3 HOro JIaTMHCHbKOI HasBu. Tak, cuMBOI Ag YTBOPEHO 3 MepIIoi
Ta TPEThOI JIiTep JaTUHCHKOI Ha3BU ejeMeHTa, Au — i3 mepmioi Ta
apyroi jgitep, a cumBoau O, K, N — TinpKu 3 mepimroi Jitepu.

XimiuHi esleMeHTHU IIpeJiCTaBJIEHO B IepioAwuHiil cucremi ximiu-
HuxX ejeMeHTiB. KokHUIT i3 HMX Mae aToMHU#N (TOPATKOBUIT) HO-
Mep, Ha3By Ta cuMBOJI (auB. dopaai 1).

Hociem BracTmBocTell XiMiuHOTO eJeMeHTa €

amom, M0 CKIAJAEThCA 3 NMO3UTUBHO 3apPAMKEeHOro sSapa Ta Hera-
THBHO 3aPANKEHUX eJeKTPOHIB.

IMousarTsa mpo OyaoBy aroma: Sipo, €JIEeKTPOHH. YCi aToMM MAlOTh
JOCTaTHBO MaJji mMacy Ta pos3mipu. Tak, HampukJajg, abCOJIOTHA Maca
aroma KapGory gopiBaioe Beboro 19,93 - 10" kr, a itoro posmip cra-
HOBUTB Gumsbko 10 M.




AToM cKIamaeTbCcsa 3 MO3UTUBHO 3apAIMKEHOro AApa Ta HeraTUB-
HO 3apAAKeHNX eJeKTPOHiB. IApo — IeHTpaJibHA YacTWHKA aToMa,
poamip sixoro 6uspko 10 " M. EJeKTPOHN YTBODPIOIOTH €IeKTPOHHY
000JIOHKY aToMa. Ii posmipu BusHa4aoTh po3Mipu aTtoma. HeraTus-
HUH 3apA] eJIeKTPOHHOI OGOJIOHKM JOPiBHIOE MO3UTUBHOMY 3apsany
anpa. TakuMm 4YUHOM, AaMoOM eneKMmpPOHelmpPanibvHUL.

IlosuTuBHUEA 3apAn Aapa € OAHIEI 3 Hallsaxciusiwux KiabKic-
HUX xapaxkmepucmukx amoma. AToMu, 110 MalOTh OLHAKOBUU 3apAf
Aapa, BiIHOCATL MO OOHOTO II TOrO caMoOT0 eJieMeHTa.

Bigaocua aromuHa mMaca. BaxxauBoO KiJIbKiCHOIO XapaKTepUCTU-
KOI0 aToMa € oro amomua maca. lle ny:xe majia BeJIM4WHA, TOMY
BUKOPUCTOBYBaTH ii miJg dYac po3paxyHKiB He 30Bcim 3pyuno. Och
yoMy B Ximii 3acTOCOBYIOTH He abCOJIOTHI 3HAYeHHSA MAac aTOMiB,
a BimIHOCHI aTOMHiI Macwu.

3HaueHHS BiJHOCHMX aTOMHUX MAacC OJeP’KYyIOTh y pes3yJbTarTi
mimeHHs a0COJIIOTHOI aTOMHOI Macu, BHUpPakKeHOi B Kijorpamax, Ha
NIOCTiHHYy BeJMUYWHY, AKY HA3WUBAIOTb AMOMHOI O0UHUYE Macu
(a.0.m.). ¥V cyuacwuii#i ximii 3a 1o omumHuIlo 6epyTh 1/12 yacTky
macu atoma Kap6omy ':C:

-27
1 a.o.m.=1/12m, (C):M =1,66 - 107 (kr).
12
Bionocroro amomno macor XimivHoz20 elemenma Ha3uBalOTh BigHO-
meHHs MacH iioro atoma 1o 1/12 macu atoma KapGony '2C.

Bignocry aTomMHY Macy mosHaudaioTh cuMBoJIoM A,. Inmekc r —
mepira OyKBa aHTIJIiiCbKOro ciyioBa relative, 1o B mepeKJaai Ha
VKpaiHCbKY O3HAUA€E «BiIHOCHUII».

106 obumcamTu BiZHOCHY aTOMHY Macy OyAb-AKOTO eJieMeHTa,
moTpibHO Macy aToMa IILOTO eJIeMeHTa IIOAiJNTH Ha Macy 1 a.o.M.
Hanpurnan:

-27
26,55910 " k1 _ 2 9o, A (Al)=

-27
9 44,789-10 °" kr ~96,981.
1,66-10 °" kr

A (0)= 44,(69-10  Kr
(0) 1,66-10% xr

Y pospaxyHKax 3a3BuUaili BUKOPUCTOBYIOTH OKPYIJIEHI OO ITiamX
yyces 3sHAUEHHS BiJHOCHUX aToMHuX Mac. Tak, mas aroma Oxcure-
Hy A(O) = 16, nna aroma Amoominiro A (Al) = 27.

®dopmu icHyBaHHsA XximiuHux egemeHtiB. XimiuHi eseMeHTH
3piKa TPAIJIAITHCA B IPUPOAL V BUTJIALL IMOOAUHOKNX aTOMiB, Ha-
npukJjan igporen y xocMmiumomy mpoctopi. B ymoBax 3emuri Haii-
OomInpeHimnioo GopMoI0 iCHYBaHHS eJeMeHTIiB € IIPOCTi Ta CKJamHi
PEYOBUHMU.

Hpocmumu Ha3uBAKTh PEYOBUHMH, YTBopeHi aToMaMHi OJHOTO Xi-
MIiYHOTO eJIeMeHTA.
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IIpuknagamu npoctux peuoBuH € xJyop Cl,, cmniniit Si, docdop
P,, amowminiit Al. Boru e ¢opmoio icHyBaHHA ximiuHOrO eslemMeHTa
y BiIbHOMY cTaHi.

Cuif po3pisHATU HOHATTS «XIMIiUHHHA eleMeHT» i «IpocTa pedyo-
BMHAa», Xoua IXHi Has3BM uyacTo 30irarorhesa. Hampuiriaazn, y Bupasi:
«BouxanHa xXJ0py INKiAJuBe IJs OPraHisMy sKMBUX iCTOT» imeThcA
IIPO TOKCUYHY IIPOCTY PEUOBUHY XJIOP, a y Bupasi: «Ilo ckiamgy HaTpii
xJopuay (KyXOHHOI CcoJIi) BXOAUTH XJIOP» — IIPO XiMiUHHMH eJIeMeHT.
IIpocTa peuoBMHA XapaKTePU3YETbCA HU3KOH (hiBMUHUX BJIACTHBOC-
Tell (HalpUKJIal TaKUX, AK 3allaX, KOJip, TeMIepaTypu ILJIaBJIeHHS Ta
KHUIIIHHSA TOINO), a XiMiYyHOMY eJIeMeHTy Bi[IIOBizae BigHOCHA aTOMHAa
Macca, MOPAAKOBUI HOMep y IepioamuHiil cucrteMi Ta iH.

Hapasi simzomo mouam 500 mpoctux i 6inbine mixk 20 MJIH CKJIan-
HUX DPEUOBUH.

CxnadHumu Ha3WMBAIOTh PEUYOBMHHU, AKi yTBOpEeHi aTomMaMu pisHHX
XiMiYHMX eJIeMeHTiB.

IIpurmagamu ckiaagaux pedoBmH € Boma H,O, mHiTparHa Kumciora
HNO,, meran CH,. CkiangHi peduoBUHHU IIle HA3UBAIOTH XiMILHUMU
CNoOLYKaAMU.

Y MoJsieKyJax CKJIAAHUX PEUOBUH HEMOXKJIWBO BU3HAUUTHU BJIAC-
THUBOCTi, XapaKTepHi IJA IPOCTUX PEUYOBUH, 3 AKMX iX OJIepiKaJiu,
TOMY III0 MOJEKYJIH CKJaIHUX PEUOBUH YTBOPIOIOTHCS 3 AaTOMiB
pisEMX XimiuHmx esemeHTiB. Tak, MOJIEeKyJa CKJATHOI PEeYOBUHU
BOIU CKJIAZAEThCS 3 aTOMIB IBOX XiMiuHmMX eseMmeHTiB — [imporeny
1 Oxcureny, a He 3 MPOCTUX PEUOBUH BOJHIO TAa KUCHIO:

2H, + 0, = 2H,0

TaxuM YMHOM, MOKHA BUTIJIUTH TPHU (opMU iCHYBaHHS XiMiuHUX
€JIEMEeHTIiB: Y BUIJISAAI MOOAMHOKUX aTOMiB, y CKJIa[i IIPOCTUX Pedo-
BUH, y CKJIaJi CKJIAZHUX peuoBuH (Tabdia. 1).

Tabnuuys 1
®opmMu icHyBaHHA XiMiYHHMX eJIEMEHTIiB
Exement YMmoBHI Mogeni
i itoro . . . . .
S — y dopmi Y CKJIagi MPOCTOl | y CKIami CKIaTHOI
CHMEBOI IIOOMHOKOI0 aTOMa peYoBuHH PeYoBUHU
Tigporex H 0 (.
V kocmiuHoMy J) 3
IPOCTOPi H, H,0
Cynbdyp S J
Icuye Tinbku \)
3at=1700 °C S H,S




Il 3anuTaHHA Ta 3aBAaHHA

9‘

°1. IIlo HasuBalOTh XiMiuHHUM ejleMeHTOM? -

2. AxuMu cuMBOJIaMHU II0O3HAYAIOTH TaKi XimMiuHi esemMeH- |

}
tu: Harpiit, Kanbmiii, Amxtominiii, Cyasdyp, Oxcures,

Kauiit, Maruiit, Cuniniii? 3HaigiTs i eJleMeHTH B MepiognyHii
cuctemi [I. I. MenmeneeBa Ta BUNUIIITH iXHI aTOMHI HOMeEpH.

3. flka 3 KiJBbKiCHMX XapaKTepHCTHK aToMa 3YMOBJIOE TiJIbKU

oMy mpuramMaHHI Ximiumi BiracTuBOCTi?

. ¥V AKUX OOWHUIAX BHUPAXKAOTL a0OCOJIIOTHY Macy aToma?
. YoMy aToM € eJIEKTPOHEHTPAJIbHOI0 UYACTUHKOIO?
. fAxa yacTuHKA Mae OiibIIi po3Mipym — aToM UM HOro Aapo?

°7. 1o Take aTomHa omuuuI macu? fIke ii umcioBe 3HaueHHA?
°8. [laiiTe BU3HAUEHHA IOHATTA <«BiJHOCHA aToMHa Maca». SIKuit

3MicT Mae CJIOBO «BimmocHa»?

9. fKuit cuMBOJI Ta IKYy HasBy Ma€ XiMiuHUN ejleMeHT 3 BimHOC-

HOIO aTOMHOIO Macor 18? 3 BigHOCHOIO aTOMHOIO Macoio 28?
3 BilHOCHOIO aTOMHOIO Maco 557?

10. Axwuit enement: a) Mg a6o P; 6) O abo S — mae OGiabiny Bin-

§3.

HOCHY aTOMHY Macy?

XimiuHi popmynun. BaneHTHiCTb enemeHTiB.
BiaHocHa MoneKynAapHa maca pe4oBUHMN

Y ubomy naparpadi Bu nosropute:

.

.

.

.

WO Take KifbKICHUIN Ta AKICHAM CKNag, pevoBUHU;

L5 Yoro NoTPiBHI XiMivHI GopMynu, iHAEKCU Ta KoedilieHTH.

LLLO TaKe BasIeHTHICTb XiMIYHOrO efleMeHTa;

AIK BU3Ha4YaTW BaNleHTHICTb eneMeHTIB 3a dopMynamy CnoflyK Ta cKnagatu
dbopMynu 33 BaNleHTHICTIO eNeMeHTiB;

Lo Take BiJHOCHa MOJIEKYNIIPHA Maca PEYOBUHU Ta K 1l oBunCnooTh.

Ximiuni ¢popmymau. Ckiaag peuoBUHU BUPAXKAIOTh XiMiuHOIO op-
mysaoto. Hasa Toro mob ckjaacTu XimiuHy dopmynry, HeoOXigHO 3HA-
TH SKiCHUH i KiTbKicHUI CKJal peuOBMHU.

I Axichuil cknad pewoéuHu BKa3ye Ha eJIeMEHTH, 3 IKUX BOHA YTBO-
peHa.

Kinvricnui cknad pewosuHu BKA3y€e HA YNCJIO ATOMIB KOMKHOTO eJjie-
MeHTa B 11 CKJami.

10



Bu B:ke 3HaeTe, 110 Boga — 1e peuoBuHa. Popmyna Bogu — H,O.
Omxe, 0 CKJIAAy MOJEKYJIHW BOAU BXOIATH AaTOMU JIBOX €JIE€MEHTIiB —
Tigporemy # Okcureny. Ile — skicHUI cKJaa MOJEKYJIN BOIHU.

IcHyIOTh PEUOBWHU, OO CKJAAY MOJEKYJ AKUX BXOAATH aTOMU
TPHOX eJIeMeHTiB (Halpukian, cyabdarHa Kucaora H,SO,).

Hudpu, mo BKasyoTh, AKe caMe YHUCJIO0 aTOMIB KOXXHOIO eJe-
MEeHTa BXOJUTH N0 CKJIAAYy MOJEKYJU Tiei um iHmol peuoBMHU, Ha-
3uBaiOTh iHdexcamu. OTxe,

ximivna opmyna — 1e YMOBHHUIl 3amuc sKicHOro i KijgbKicHOro

CKJIAJTy PEUYOBUHM 3a JOIOMOTIOI0 XiMiYHMX CHMBOJIIB Ta iHIEKCiB.
3BepTaeMo yBary Ha BigMmiHHicTh iHmeKciB Bim KoedirieHTiB.
Koegiyienm — 1e 4mcio, sike CTaBIATH nepe] hOPMYJIOI0 pedo-

BUHU (200 CUMBOJIOM XiMiUHOTrO ejieMeHTa) AJis MO3HAUEHHS Kijb-

H,0 — oxua mMojekysa BoAH, YTBOpeHa ABoMa aTomMaMmu I'izporeny

i ogauM atomoMm Oxcurerny; TH,0 — cim mosekys Boxu.
30, 7TH,0
ICoecpiuieHTJ LIHJIeKC ICoeq)inieHTJ LIH/IeKC

BanentHicts exemenTiB. CroslyueHHA aTOMiB MiK co00i0 Bimby-
Ba€ThCA BiAIIOBiMIHO 40 IXHBOI BaJIEHTHOCTI.

Banenmnicms — 11e CIIPOMOKHICTh ATOMIB OTHOTO €JIEMEHTAa YTBO-
pIOBaTH MeBHE YHMCJIO XiMiYHMX 3B’A3KiB 3 aToMaMHM TaKMX CAMHX
a00 iHIIMX eJIeMEeHTiB.

H1a mosHaueHHA BaJIEHTHOCTiI BUKODPHCTOBYIOTH PUMCHKI nudpu,
AKi cTaBiaATh y OopMyJIi HaJ CUMBOJIOM XiMiuHOTO ejeMeHTAa:

I1I I I II I IV II vV I VIII VII I
HF, H,S, NH,, SO,, P,0,, SO,, Cl,0,
Hesaxi ximiuHi eseMeHTH BUABJIAIOTH y CIOJYKax IMOCTifiHY Ba-
JeHTHicTh. Takux ejeMeHTIB He Jys:Ke Oarato, i Tomy iX mOCHUTH
Jerxko samam’atatu (Tada. 2).

Tabruuysa 2
XimiuHi eJleMeHTH 3 IMOCTiiHOI0 BAJIEHTHICTIO,
po3MillieHi B mepIINX YOTHPHOX Iepiogax
nepioguyHol cucTeMu

3HauYeHHS BaJEHTHOCTI XimiuHi eTemeHTH
I H, Li, Na, K, F
11 0O, Be, Mg, Ca, Zn
111 Al, B, Sc, Ga
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3HaueHHs BaJEHTHOCTI MOJKHA 3HAWTH, HAIIPUKJIAL, 3a HOMe-
poOM rpynu, y AKiil posMimlyeTbcs ejieMeHT y IepioguuHill cucteMmi.
Tak, emementu IA, ITA Tta IITA rpyn MaioTh HOCTifHY BaJIEHTHiCTH,
10 IOpiBHIOE BiATIOBigHO HOMepy rpynu: BajseHTHicTh Hartpito — I,
Bapiro — II, Tamiro — III.

AJe GiIBIICTD eeMeHTIB Mae 3MiHHe 3HAUeHHA BaJeHTHOCTI. Ii
HaWBUIIle 3HAUEHHS YacTO 30iraeThbCcsi 3 HOMEPOM TPYyIIM IIepiogmu-
HOI cucTeMu, y SKiii el eJleMeHT po3MiIlyeThcsd. 3HAUEHHS 3MiH-
HOI BaAJIEHTHOCTi eJIeMeHTa B CIIOJYKAaX 3aBeleHO BKAa3yBaTH B IYK-
Kax Iicasd iioro HasBM. HampukJjiaajg, eJeMeHT TOJOBHOI IiATpymu
IV rpynu (a6o imaxire IVA rpynu) Kap6oH yTBOpIoe Taki oxcumm:
CO — xap6ou(II) okcupy i CO, — rap6ou(IV) okcun, y axomy BiH
BUABJISIE HAWBUIY BajJeHTHicTh IV.

Coonyku, yTBOpeHiI OABOMa XiMiuHUMU ejJleMeHTaMM’, Ha3UBaIOTh
OiHapHUMU.

3HAaHHA BAJEHTHOCTi eJIeMEHTIiB Ja€ MOKJIMBICTb:

 IOo-TIepIiie, BU3HAUYATY BAJIEHTHICTL eJIeMEeHTiB 3a (opmMyJaMu
ixHiX OiHAPpHUX CHOJYK;

* mO-Apyre, CKJamaTH Ximiuui ¢opMynu OiHAPHUX CIOJIYK.

ITocaigoBHicTs OiMl i3 BU3HAUEHHI BAaJICHTHOCTI ejieMeHTa
3a (pOopMYyJIOI0 PEUYOBHMHU

3anucyemo ximiuny dopmyiy 6imapHOL

I I II II
1 | cCIOMyKM Ta IO3HAYAEMO BigoMy Ba- CH,, NH,, P,0,, CrO,
JIEHTHICTH OJHOI0 3 ejieMeHTiB (TabJ. 3)

MHOXXUMO YMCJIO aTOMIiB I[OTO €JIEMeH- 4 3 10 6
11 I

o . I I
2 | Ta Ha IOr0 BAJIEHTHICTH CH.. NH.. P.O.. CrO
4 3> a5 3

HinmMo oTpuMaHe 3HAUEHHA AOOYTKY

Ha IHOEKC, IO MOKa3ye YMCJIO aTOMiB 4 3 10 6

3 TOro eJIeMeHTa; 3alIMCYEMO OoImepixa- v 1 m 1 Vo1 Vi1
APY ’ yeMo oAeh CH,, NH,, P,0,, CrO,

He 3HAYeHHS BaJIEHTHOCTI Haxa CHUMBO-
JIOM IIBOT'O eJIEMEHTa

Tenep po3ragHeMoO, IK MOKHA BUBHAYATHU XiMiuHi (hopmysiu cKa-
HUX PEYOBUH 34 BAJEHTHICTIO €JIEMEeHTiB, II0 BXOAATH IO IXHBOTO
ckaamy. 3pobumo 1e Ha mpukgani xaop(VII) oxkcumy ta dochop(V)
(ropuny.
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ITocaimoBHicTs Aiit 3i cKIagaHHA XiMiuHOI (OPMYJIN peUOBHHH
3a BAJICHTHICTIO eJIeMEeHTiB

3anucyemo cuMBosm Ximiunmx emgemeHTiB | Xaop(VII) | @ocdop(V)

(Ha mepiIOMYy MicCIli CMMBOJIM eJieMeHTa, Ba- OKCH[, dropun
JIEHTHICTh AKOI'0 BKA3aHO B HA3Bi CIOJYKH, " s

1 | Ha ApyromMy — CHMBOJIM €JI€MeHTa, BaJIEHT- VII 1T V1
HiCTb AKOr'0 HaBemeHO B Tabu. 3) i 3HaxoAM- Clo PF

Mo Haiimente cminbHe KpaTHe (HCK) mBox
3HAYEHb BAJIEHTHOCTI

Busumauaemo imgexcu pinmennam HCK =ma
BaJICHTHICTh JAHOI'O eJieMeHTa Ta 3aIHCYe-
MO IX IIicJIE CMMBOJIIB KOYKHOTO 3 XiMiuHMX
eJIEMEHTIiB CIIOJIyKU

14
C10, PF,

Cnid nam’amamu: 3HaUeHHS BAJIEHTHOCTI MOYKe 3MiHIOBATHCS Bif
I mo VIII, He MoxKe OyTHU 6i0’€eMHUM, & TAKOK He MOXKe JopigHIo6amu

IV I
HYJLI0. I_le CIIpaBeJINBO AK OJId CKJIaIHNX PEYOBUH, HAIIpDUKJIag C02 ’

I
Tak i gusa npoctux, Hanpuraan Cl,.
HaiiBuia BajJeHTHICTh JesIKMX eJIEMEHTIiB He 3aBiKau 30iraeTbcs
3 HOMepOM TIpyIHu IIepioguYHOl cucrteMu, y AKill cTOiTh Ieil eJie-
menT. Tak, Hirporen, Okcuren i @ayop po3MimiyioTbcs BiATOBiIZHO
B II’ATi#, IIocTid i choMmiii rpymax, a ixHA HaWBUINA BaJIEHTHICTH
cramoButh 1V, II ta I BigmosigHo.

BigHocHa moJiekyasipHa Maca. SIKIT0 ofHi€0 3 BaKJIUBUX KiJb-
KicHMX XapaKTepHCTWK aToMa € Horo BifHOocHa aTomMHa Maca (4,),
TO JJIg Pe4oBUH — Iie 6i0HOcHa monexkyaaprha maca (M)). Bora
JOPiBHIOE BiAHOINIEHHIO Macu MOJEKYJMW MeBHOI peuoBuHU 10 1/12
Macu atomMa KapGoHy 120, BimHOCHa aTomMHa Maca skoro 12. Ile
0e3po3MipHa BelnunHA, Ky OOUYMCJIIOIOTL 3a XiMiuHOIO (opMYyJI0I0
PeYoBUHU.

BigzocHa MoJeKyJIgpHA Maca PeUOBUHU AOPiBHIOE CyMi BiITHOCHUX
aTOMHUX MacC yCiX eJIeMeHTiB, II0 BXOAATH 0 CKJAAy MOJEKYJIU.

SAximo gopmysy pedoBuHu yMOBHO 3anucaru y Burisani XY, Z,, to
ii BiZTHOCHY MOJIEKYJIADHY Macy MOKHa PO3paxyBaTu 3a (HOPMYJIOIO

M(XY,Z) = xA(X) + yA(Y) + zA(2),
Je A, — BigHOCHa aTOMHa Maca eJleMeHTa; X, Y, 2 — YHCJO aToMiB
KOYKHOTI'O eJIeMEHTa B CKJIAIHi!l peuOBUHIi.
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3 ypaxyBaHHAM IIbOT'O BiJHOCHA MOJIEKYJIApHA Maca, HAPUKJAK,
optoocharuoi kucaoru H,PO, nopiBHIOBaTHME:
M (H,PO,) = 34, (H) + A(P) + 4A(0) =
=3-1+31+4-16 = 98.
Peuosuna H,PO, yTBOpeHa aromMaMmu HeMeTaJIiuHUX eJIEMEHTIB,
TOMY BOHA CKJIAJJA€ThCA 3 MOJIEKYJI, TOOTO Ma€ MOAeKYAApHY 6y0o8y.
CkJaJ, pedyoBHH HEMOJEKYJAPHOI OyJOBH IlepefaloTh TaK caMo,
AK 1 pevyoBMH MOJIEKYJIApHOI OynoBM, — 3a JOIIOMOTOI0 (GOpMYJI.

9-

Il

Il 3anuTaHHA Ta 3aBAAHHA

1. Ha mio Bkasye ximiuna ¢opmyna?
2. IIlo osmavators 3sanwmcu: 4Al, 3H,S, 2Cl,, CO,, -
5HNO,?
°3. IIlo po3ymitoTh Hifi MOHATTAM «BaJEHTHIiCTH»?
4. YKaXiTh BaJIGHTHICTH eJeMeHTIiB y Takmux cmouaykax: V,0,,
CuO, Cu,0, SO,, SF,, As,O;, Mg.,P,, NO, N,O, PbO, PbO,.
5. HaBexniTh IpUKJIAAU CIOJYK eaeMeHTiB 3 OKCUreHOM, y SKHUX
i eJeMeHTH MalOTh BajdeHTHicTs: a) II, IV, VI; 6) I, III, V.
*6. CkaamiTh (opMyau pPEUYOBUH 3a BAJEHTHOCTAMH €JIEMEHTiB
(AKII0 BaJIEHTHICTh He BKA3aHO HAJ CUMBOJIOM €JIEMEHTa, TO
BOHa noc'riﬁHa (Ta6J1 3))‘

)

III
a) MoO SbO SIH HS NH;
v VII II1
0) SO PO ClO BO, SlO
v I
B) SF CrO ClO SlCl
v VII VI

r) SO, MnO, WO, SbF AsH

*7. ¥ cnoaykax SCl,, AsCl;, SbCl,, SnCl, atom Xiopy onHOBa-
JeHTHul. BusHauTe BaJIeHTHICTH aToMa [OPYyroro ejeMeHTa.
Criaanite Gopmyau cunoiayk 3 OKCHUTeHOM, y SAKUX BaJeHT-
HiCTH aTOMIB IIMX eJIEMEHTIB Taka caMa, AK 1 B CIOJyKax
3 aromoMm XJIOpy.

°8. IIlo HasuWBaOTh BiAHOCHOI0 MOJEKYJIAPHOIO Macoio? SKum
CHUMBOJIOM ii MO3HAYAIOTH?

9. O6uucaiTh BiIHOCHY MOJIEKYJISPHY Macy abo BigHocHy dop-
MYJBHY Macy CHOJYK: Byriekumcioro ragy CO,; cyuabdaTHOI
kucroru H,SO,; nykpy C,,H,,0,;; erunosoro cuupry C,HO;
mapmypy CaCo,.

10. 3a 3HaUeHHSIM BAJEHTHOCTi aTOMiB CKJaZiTh (OPMYJIU OKCH-
TeHOBUX i TipOreHOBHX CIIOJYK Ta OOUYMCIITH iXHi BigHOCHI

MOJIEKVJIAPHI Macu:
v juss I VII v VI

SiH, NH, PO HS, ClO, CH, SO.
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*11. Bimomo peuoBuHY, y akiii Ha 2 aromum Kynpymy mnpumnazmae
1 atrom Cynbdypy. ¥ AKHX MacOBUX CIiBBiJHOIIIEHHAX Tpeda
B3ATHU MiAb i cipky, 1100 00MBi peUYOBHMHM IIOBHICTIO Ipopea-
ryBaJid MiK co6oro?

§ 4. Oi3nuHii ximiuHi ABMLA. 3aKOH 36epeKeHHs
Macu peyoBUH. XiMiuHi piBHAHHA

Y ubomy naparpadi Bu nosropure:

« 4yum Gi3NYHI ABULLA BigPI3HATLCA Bif XiMIYHUX;

« AKUMU € 03HAKN Nepebiry XiMiuHoT peakuii;

« AK 3aMUCYTb Nepebir XiMiuHOoT peakuii;

« IO 03HA4aKTb KoedilieHTH B XiMIYHOMY PiBHAHHI.

®izuuni i ximiuni asuma. dBuia, 1o BigOyBalOTHCSA 3 PEUOBU-
HaM1, YMOBHO HOiJAOTL Ha (pismunHi i XimiuHi.

SBuma, yHacainok sxkux 3MmiHeThea ¢gopma dizuuHoro Tina, ioro
00’eM, CTymiHb NOApPiOHEeHHA a00 arperaTHMii CTaH PEYOBHHHU, ajie
He 3MiHIOEThCA i1 CKJIaJl, HA3UBAIOTh QI3ULHUMU.

Ilepexin mbomy 3 TBEpPAOrO CcTaHy B PiAKMU i masi B rasyBaTui,
HMITAMIOYBAaHHSA 3 AJOMiHil0 BUPOOiB pisHOI (popMm: BHUIEJIOK, Ua-
IIOK, APOTY, IEePEeTBOPEHHSA IIIMAaTKAa IYKPY Ha MOPOIIKOIONIOHIMHA
cTaH — Ie IpuKJagu (GisMuHUX SABUI, 00 BCi BOHM HE CYIIPOBO-
IKYIOTBCS 3MIiHOIO aHi CcKJaany, adi OyJ0BM PEUOBUHM.

XimitHumu HA3UBAIOTh ABUIIA, AKi CYIPOBOIKYIOTHCS IE€PETBO-
PEeHHAM OTHUX PEYOBUH HA iHIIi.

Tax, maruiii 3a remoeparypu 600 °C sropsie Ha moBiTpi, TOOTO IIE-
PETBOPIOETHCA Ha MOr0 OKCHUJ — PEUYOBMHY iHIIIOTO CKJAIy, a OTKe,
i 3 iHMIMMU BJIACTUBOCTAMMU. XiMiUHI ABUINA HA3WBAIOTL XIMIYHUMU
pearxyiamu. ATomu B XiMiUHMX peaKIigXx 3aIuIIalOThCS HE3MiHHU-
MU, BifmOyBaeThCsA JIHIIE iX IIePepOo3MOLil YV PeUYOBMHAX.

IIpo mepebir ximiunmx peaxiiii cBiguaTh Taxi sBUIIA:

1) 6udinenna a6o nozaunanna menaomu. SIKINO A0 PO3UH-
HY cyab(daTHOI KMUCJIOTH AOAATHA PO3UYHH JYry, TO IPOOGipKa,
y AKii BimOyBaeThcA peakIlisi, CTaHe TEILIOIO;

2) 3mina koavopy. SIKIIO MiIHY MJIACTUHKY YEePBOHOTO KOJIBOPY
HarpitTz Ha moBiTpi mo Temmeparypu 500 °C, To B pesyJsbTarTi
ximiuHOI peakiiii 3 KucHeM Ha ii TOBEPXHi YTBOPIOETHCSA HAJIT
Kynpym(II) okcuay 4opHOTO KOJIBLOPY;
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3) nosaea 3anaxy. SIxkmo no posumHy HaTpiit cyabdiny momartum
XJOPULHY KUCJIOTY, TO 3 SIBUTHCA 3allaX TYXJIUX AEHb — IIe
3amax rasy rigpores cyJabdiny;

4) ymeopenna ocady. SIkmo no 6e3bapBHOro0 po3umHy O6apiii xJIo-
puny nomatu 0Oes30apBHMII PO3UUH CyIb(GaTHOI KHCJIOTH, TO
YTBOPIOETHCA ocaf Oisioro Koabopy (puc. 1);

5) eudinenna 2a3y. Ikmo B 6e36apBHY XJIOPUJHY KHUCJIOTY IIOMic-
TUTU IIIMATOUYOK ITMHKY, TO BUIIIUTHCA ras (puc. 2);

6) eunpominioanna céimaa. SIKio migmanuTH CTPiUKy Merasy
Martiio, To BOHA T'OpPiTHMe ACKPABUM IIOJYM IM 3 YTBOPEHHSIM
0ismoi peuoBuHUM — MarHi#n oxkcugy (puc. 3) i BUAIIEeHHAM Te-
ILJIOTH.

\/sto4

<

H,
/Ba012 HCI\ / *

_—BaS0, &0
Pue. 1. YrBOPEHHA Puec. 2. Buninenuna Puec. 3. I'opirna
ocany rasy MarHiio

3akoH 30epeskeHHA Macu peuoBuH. Ha mimcraBi YmciaeHHUX eKce-
epuMeHTiB pocificbkruit yuenunit Muxaiino Jlomonocos (1748) i me-
3aJIe’KHO Big HbOro (paHmysbkuii ximik Anrtyan JlaByasne (1789)
BIIKDpUJIU 3AKOH 30epeiceHHA MACU PEeLOGUH:

Maca PeYoBHMH, II0 BCTYNAKOTh y XiMiUHY peakIiiio, JOpiBHIOE Maci
PEYOBMH, AKi yTBOPIOIOTHCSA B PE3yJabTATi peakIrii.

Ha miaTBepa:keHHs IIbOTO BHMCHOBKY MOKHA IIPOBECTH IyiKe
npoctuii pociix. ITomictuMo B K00y TpPOXM peTelbHO 3MilTaHUX
MisK co00I0 IIOPOMIKOMOMiIOHNX AaJIIOMiHiI0 Ta CipKM — CYMIiIll 3KOB-
TOr0 KOJIbOPY 3 METAJNIYHUM OJHUCKOM. 3aKPHUEMO KOJIOY IIPOOKOIO
ta 3BaxkuMmo Iii. Ilorim oGepe:xkHO Harpiemo KoJI0Oy Haa Tra3soBUM
nansHUKOM (150-200 °C). Yepes meAKwuii yac MOKHaA CIIOCTepira-
TU HMOABY 0iJI0l MOPONIKONOMiOHOI peuoBMHU — aJIOMiHil cyabdiny
AlS.. Ii yrBOpenHs cBiguuTh mpo mepebir ximiumoi pearmii.

IToBTOpHE B3Ba’KyBaHHSA KOJIOM IIiCJIA OXOJIOM:KEHHS 10 KiMHAT-
HOI TeMIlepaTypu HepeKOHYye, IO B pes3yJbTaTi Iiel peaxirii ii maca
3 yMicToM 3aJMIINJacsS HEe3MiHHOIO, XOua IIOUYaTKOBI PEUOBUHU BiKe
mepecTajgy iCHyBaTH BHACIIJIOK II€PETBOPEHHS HA CKJAAHY PEUYOBHUHY.
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Ximiuni piBHaAHHA. PosridHyTe mepeTBOPEeHHA 3aBeleHO B Ximil
3alUCyBaTU y BUIVIAAL PiBHAHHA XiMiuHOl peakiIiii: y JiBi#f vacTuni
3aMUCYIOTh (HOPMYJM BUXITHUX DPEYOBUH (peareHTiB), IIJO0 BCTyIIa-
I0Th y PeakKlifo, a B mpaBiii — GopMmyau KiHIeBUX pedoBUH (IIPo-
IYVKTiB peakirii), III0 YTBOPIOIOTHCS BHACJIiIOK peakIrii:

Al + 8 - ALS,

Ilomibry opmy 3anmucy HasWBaIOTH cxemoro peakxyii. Ilna mepe-
TBOPEHHS CXeMM Ha PiBHSHHSA IIOTPiOHO, 1100 UMcJIa aTOMiB KO-
HOTO XiMiuHOTO eseMeHTa B JiBi¥ i mpaBiii ii wactmHax (TOo6TO MO i
micadA cTpinkm) 6ysau ogHaKOBi. [IJiA IOTO PO3CTABIAIOTH CTEXioMe-
TpuuHi (3piBHIOBaJIbHI) KoedimieHnTu, abo mpocto KoedimieHTn, —
ypcaa mepen (opMyJsaMu PEeYOBMH, SKi BKAa3ylOTh HA KiJIbKicTh
YaCTUHOK, IO BCTYIIWJX B PeakIliio.

HeBamxko momiTuTu, 1o umcio aromiB Amominio ta Cyasdypy
B JIiBill i mpaBiii yacTHAX CXeMHU pisHe: 3JIiBa OAWMH aTOM AJIOMi-
Hifo Ta oguH atoM Cyandypy, cupaBa — ABa aToMu AJIIOMiHiIo Ta
Tpu aroMu Cyasdypy. A Iie cylepeunTh 3aKOHY 30epeKeHHS Macu
peuoBuHu. 1106 mosbaBuTHCA 1BOTO, Iepen Gopmysoo AmoMiHiio
cTaBUMO KoedimieHT 2, a mepen dopmysaoio Cyabdypy — Koedi-
mieur 3:

2Al + 3S — ALS,

Yepes Te IO YMCJIO aTOMiB KOXKHOTO BUAY B JIiBi#l i mpasiit uac-
THHAX CXEMHM OJHAaKOBEe 3a PaxXyHOK PO3CTaBJeHUX KoedillieHTiB,
CTPiIKY MixK (hopMyJaMHM peareHTiB i mPOAYKTIB y cxemi ximiuHoi
peakIiil MoXHa 3aMiHUTH Ha 3HAK PiBHOCTI:

2Al + 3S = ALS,

Koedinient 1, noxidbuo mo immexcy 1 y dopmyrai pedoBuHH,
He cTaByATh. llicia Toro AK poacTaByieHO KoedimieHTH, cxema pe-
aKIii mepeTBOPIOETHCA HA XiMiuHe PiGHAHHA.

Il 3annTaHHA Ta 3aBAAHHA

9-

°1. IIlo poaymirors ming disumunum sasumiem? HasexmiTh > \
MIPUKJIAIN. .

°2. IITo posywmirors mifg ximiuxoio peakrmiero? HasexmiThb
TIPUKJIALH.

°3. fAxuMu ABUITAaMU CYIPOBOIKYETHCA Iepedir xiMiuHMX peak-
1iti? HaBenmiTh mpuxaagu.

4. Busuaure, saKi ABuIa BigHOCATL M0 (QisMUYHUX, a AKI —
Io xXimiuHMX: a) 3aMepl3aHHA BoaAu; 0) TOPiHHS CHOUPTY, BY-
rijyisi; B) BUOAPOBYBAHHS CIHUPTY; I') YTBOPEHHS 3€JI€HOTO
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HAJBOTYy HA MIiJHMX IIpeaMeTax; I') MOAPiIOHEHHS KPUCTAJIiB
KYXOHHOI COJIi; 1) HIPOXOMKEHHSA eJeKTPUUYHOrO CTPYyMY IIO
IPOTY; €) CBiTiHHS HUTKHU B JIaMIi PO3:KapIOBaHHSA; €) THUTTS
Xap4yoOBUX MPOAYKTIiB; 3K) YTBOPEHHsS TyMaHy; 3) 3MiHa (opMu
BUPOOY 3 ILJIACTHUJIIHY, SKIIO HOro M’STH B PyKax; W) rOpiHHSA
OPUPOIHOTO rasy; i) KumiHHA Boau. SIKi sBUIa MOKHA HpU
IbOMY crocTepiratu?

°5. K hopMyJIIOIOTH 3aKOH 30€perkKeHHs Macu PEeUYOBUH?

°6. fAKy Gopmy sammcy ximiuHOI peakIiii Ha3WMBaIOTh: a) CXEMOIO
peaxkiiii; 0) piBHAHHAM peariii?

°7. IlTlo Taxe crexiomerpuuHi Koe(ilieHTH B pPiBHAHHI peaxirii?
Ha 110 BoHM BKa3yOTh i K iX PO3CTABIAIOTH?

8. IleperBopiTh cxeMu XiMiUYHMX peakiliii Ha IXHi PiBHAHHS:

a) Mg+0, -» MgO; 6) Nat+Cl, -» NaCl;
B) Al+0, —» AlLO,; r) Fe+Cl, — FeCl,;
r) CuCO; - CuO + CO,; n) HgO —» Hg+O0,.

9. VraxirTh piBHAHHA XimMiumoi peakirii 3 HaMOiJIbIIOI CYMOIO
BCcixX cTexioMeTpmuHUX Koe(diIlieHTIiB 3-mOMiK TuUxX, AKi IIO-
JaHO CXeMaMUu:

a) Mn + O, > Mn,0,; 6) Si+ O, - SiO,;
B) N,0, - NO, + O,; r) P + Cl, —» PCI..

(aepB)
10. VKaxiTe, piBHAHHA XiMiuHOI peakiiii 3 HaAWMEHIIIOI CYMOIO
BCcixX cTexioMeTpmuHUX Koe(dillieHTIiB 3-mOMiK THUxX, AKi IIO-
JaHO CXeMaMu:
a) Fe + Cl, - FeCl,; 6) CO + 0,— CO,;
B) Fe,O, > Fe;0, + O,; r) Si+ F, - SiF,.

§ 5. MacoBa yacTKa XimiuyHOro efileMeHTa B CKJIagHIn
Pe4YOBVHI Ta pO34YMHEHOI pe4OBNHUN B PO3UYMNHI

Y ubomy naparpadi Bu nosTopute:
- 1|0 TaKe MacoBa YacTKa XiMIUHOTo efleMeHTa B cnonyLi Ta Ak 1l 06UncnioloT;
- fIK BU3HaYaloTb MacoBy YacTKy M Macy po3UMHEHOI pevyoBrHW B PO3UMHI.

Macosa wacmka ximiiH020 enlemeHma 6 CKLAOHIU peio6UHI
IIOKasye, AKa YacTKa Macu DPedYOBMHH IpuUNajae Ha DaHUN eJe-
MeHT.
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Ii o6umcrooTs 32 GopMyI0I0

w(X)="4X)
Mf
ne w(X) — wmacoBa dYacTKa XimiuHoro esemenTa X, BHUpaXKe-
Ha B YaCTKax ONWHWUII; 7 — UYHCJIO aTOMiB JAaHOTO eJieMeHTa,
Io3HaueHe iHAexkcoM y ¢opmyui crmonyku; A, — BifjHOCHa aToMHa
maca X; M, — BimHOCcHa MoJekyJIapHa abo BigjHOcHa (opmyJsbHA

Maca CIOJYKH.
Cyma Bcix uacTok mopiBHioe ommuuIili abo 100 %.

I MNpuknagn po3B’A3yBaHHA 3afa4
IIpuxknaanx 1. O6umcaiTe MacoBi wacTKu XimMiuHUX eJie- ; g
-

meHTiB y xyop(VII) okcuxai ClL,0,.

Hano: Pos6’s3anns

CLO, CmnouaTKy BH3HAUYMMO BiJHOCHY MOJIEKYJIAPHY
Macy PeYOBUHU:

w(Cl) — ?

M (CLO,) = 24,(Cl) + TA(0) =
=2-35,56+7"°16 = 183.
IToriM 00UYMCIMMO MAacOBi YaCTKM XiMiuHHX eJie-
MeHTiB — Xjopy Ta OKcureny:

24,(C) _2-35,5
M, (C1,0,) 183

w(0) — ?

w(Cl)=

=0,388, a60 38,8 %;

7A,0) _7-16
w(0) = —— =L __110_gg19 1,2 %.
(0) .00~ 183 0,612, a6o 61,2 %
3eeprimb yeazy: cymMa MAaCOBHX YacCTOK XJIOPY

1 Okcureny ckjaazae 1, a6o 100 %.
Bidnosids: w(Cl) = 38,8 %; w(0) = 61,2 %.

IIpurnan 2. Macosa uactka HiTporeny B #oro oKcumi mopiBHIOE
36,84 %, a BimHOCHa MOJIeKyJasIpHA mMaca — (6. Ikow moixxe OyTu
ximiuna popmyna miei cnonyku: N,0, NO, N,O, uu N,0,?

Hano: Poszs’azanna

w(N) = 36,84 % ITosHauumMo  ¢Qopmyay  HeBigomMoro  oOKcCuULy
ak N, O, i ma mizcrasi mpOro BUBHAYUMO iHIEK-
cu x i y 3 ypaxyBanHam Toro, mo A (N) = 14,
A(O) = 16.

dopmyia oOKCUTY
Hirporeny — ?

x A, (N)

wiN)y=3r (N,0,)

- 100%.

3Bigcu

~w(N)- M, (N,O,) 36,84%-76

A, (N) - 100 % 14-100%
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O6uucaumo w(0):

w(0) = 100 % — w(N) =
=100 % — 36,84 % = 63,16 %.

Toxmi

_wMN)- M, (NO,)) 6316%-76 _
T A(0)-100% ~ 16-100%

Omuarce, dopmyia okcuny Hitporeny — N,O,.
O0unciieHHA MAaCOBOi YACTKH # MacH PO3UYMHEHOI PedyoBUHH
B PO3YHHI.
Macoeoto wacmkor po3uuHnenoi pewoéuHu (w) HA3UBAIOTH Bifl-
HOIIEHHS Macy DPO3YMHEHOI PEUOBUHU IO 3arajbHOI MacH PO3UYUHY:

m(p-un)

w(p-mm) = m(p-ay)”

MacoBy uacTKy Ille BUPasKaloTh y BiZicOTKaX:

w(p-Hu) = m

) 100 %, a6o
m(p-Hy)

m (PeYOBUHY B DO3UMHI)

w(p-HU) = -100 %,

m (3arajpbHa Maca PO3UUHY)
Ie m (posuuny) = m (peuoBuHH) + m (PO3UMHHUKA).

Sxmro 3amicTe Macu posumHy m(p-HY) HaBeIeHO 3HAUEHHA HOTO
06’emy V(p-my) Ta ryctuHu p(p-HY), TO BUKOPUCTOBYIOTH iHIITY (Op-
MYyJIy:

m(p-Hu)
V(p-ny)- p(p-uy)

TakuM UYMHOM, YMiCT PO3UMHEHOI PEUYOBUHIN B PO3UMHI BHpaKa-

I0Th y YacTKaxX OOUWHUIIL ab0 y BiCOTKaX.

w(p-HU) = -100 % .

Il Mpuknagu po3s’s3yBaHHA 3apay

IIpuxkaanx 3. ¥V mopmii Bogu macoro 180 r posumHMIN :
60 r mykpy. O6umcIiTh MacoBy yacTky (%) POSYMHEHOTO =

MYKPY B PO3UYUHI.

Hano: Pose’asanns
m(H,0) =180 r O0uncIMMO Macy po3UMHY:
m(uykpy) = 60 r m(p-ry) = m(H,0) + m(uykpy) =

= 180 + 60 = 240 (r).
BusHaunMo MacoBy UaCTKY IIYKPY B PO3UYMHI:

w (mykpy) = IVEPY) 1000, 60 1009,-259%.
m (p-Hy) 240

Bidnosidv: w(uykpy) = 25 %.

w(nykpy) — ?
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ITpuknan 4. O6uucaiTe Macu HATPIM XJOPHUAY Ta BOAU, SIKi IIO-
TPi6HO B3ATHU AJA NPUTOTyBaHHA 460 T PO3UMHY 3 MacOBOIO YaCTKOIO

NaCl 15 %.
Ilano: Poss’s3anns
m(p-gy) = 460 1 O0umcaInMO Macy coJi 3a (GOpMYJIOI0
w(p-uY) = 15 % m(NaCl) =m(p-ny) - w(NaCl),
460 - 15%
m(NaCl) — ? m(NaCl) =557, =69
m(H,0) — ? Buswaunmo macy Bogm:
m(H,0) = m(p-ny) — m(coui),
m(H,0) = 460 — 69 = 391 (1).
Bidnosiov: m(NaCl) = 69 r; m(H,0) = 391 r.

IIpuxkaanx 5. O6umciaite MacoBy uyacTry (%) HaTpiit rigpoxcumy
y BumapeHoMy posuwnHi, AKIo 300 r fioro posunHy 3 MacoBOIO UaCT-
koo NaOH 5 % sumapuau g0 200 .

Hano: Pose’asanns

m,(p-Hy) = 300 r Busmaunmo macy HaTpi#i TiApoKCHUAYy B IOUATKO-

w,(NaOH) = 5 % BOMY PO3UMHi:

m,y(p-Hy) = 200 r m,(NaOH) = m (p-uy) - w (NaOH),
300-5%

w,(NaOH) — ? m,(NaOH) = 100% =15(r).

O0umcaIMMO MAacoBy YAacTKy HATpPifl Tigpokcumy
Yy BUIIAPEHOMY PO3UMHi:
m,(NaOH)

w,(NaOH) = 1100 %;
2( ) mz(p'HY) ’
w,(NaOH) = 21050 = -100%=7,5%.

Bidnosiov: w,(NaOH) = 7,5 %.

Il 3annTaHHA Ta TeCToBi 3aBAAHHA _l.,-

°1.

°2.

3a aKoio (GOpPMYJOI OOUYHMCIIOIOTH MAaCOBY YacCTKY -
eJeMeHTa B Moro cmoayii? ¥ AKuUX OIWHUIAX BU- -
mipy ii BupakaoTh?

Yomy noOpiBHIOE cyMa MaCcOBUX YaCTOK yCiX eJeMeHTIiB y CIIo-
aymi?

. MacoBa wuactka Maurany wmae Halbijgblle B3HAUEHHA

B cnoayni: a) MnO,; 6) Mn,0O;; 8) Mn,O,; r) Mn,0,.

. MacoBa uactrka XJj0py Mae HaiOijbIlle 3HAYEHHA B CIIOJIYILi:

a) HCIO; 6) HCIO,; 8) HCIO,; r) HCIO,.

. MacoBa wuwactka HiTporeny B II€EBHOMY OKCHUIiI JdOPiBHIOE

30,43 % . Moro maspa: a) mirporesn(IIl) oxcug; 6) mirporen(l)
okcupn; B) HiTporeu(IV) okcuz; r) mirporen(V) oxcuf.
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6. MacoBa uactra Cynbdypy B amioMiHiil cyabdari AL,(SO,), mo-
piBHiOE: a) 29,16 %; 6) 28,07 %; B) 27,91 %; r) 30,52 %.

7. MacoBa uyacTka OKcureHy B OKCHUII UYOTHMPHUBAJIEHTHOI'O eJie-
menra gopisuioe 39,5 % . Hassa mporo enemenra: a) Cuiiniii;
6) Cranywm; B) I'epmasniit; r) Turas.

°8. fIke MOHATTA BUKOPHUCTOBYIOTH [IJA TOUHIIIOI KimbKicHOL
OI[iHKM DPO3UMHIiB?

9. 3a axumu GopMyJiaMKU BU3HAUAIOTH MAaCOBY YaCTKY PO3UMHE-
HOol peuoBuHU? HasBiTh OQUMHUII BUMipy MacoBOi YacTKHU.

10. 3a aAKoi0 (opMyJI0I0 BU3HAUAIOTH MACOBY YACTKY DPO3UYMHEHOL
PEYOBUHU, SAKIIMO BioMO 06’°€éM pO3UMHY, HOr0 T'yCTHHY Ta
Macy PO3UMHEHOI PeYOBUHU?

11. Busraute wMmacoBy uyacTKy (%) amiominii xmopmmy AICl,
vy posunHi, omep:kanomy smimyBanHaAM 200 r posumny AlCI,
3 MacoBor 4dacTkoo 8 % i 100 r posunny AlCl, 3 macoBoio
vacTkoio 12 %.

12. fxi macu kaneniii HiTpary Ca(NO,), i Bogu nmorpi6HO B3ATH,
100 oZepsKaTH 2 KI' PO3UMHY 3 MacoBoi uacTkomo 10 % ?

13. o 300 r Bomgum momanu 300 r po3UMHY 3 MAcCOBOIO UYaCTKOIO
"HiTpatHoi Kucaotu 30 %. fKoio crama mMacoBa YacTKa Hi-
TPaTHOI KUCJIOTU B OTPUMAHOMY DPO3UMHi?

14. fxi macu cosi Ta BoAM TOTPiIOHO B3ATH AJIA IPUTOTYBaHHSA
200 r po3umHY 3 MacoBOIO 4YacTKoio 25 % ?

15. Busnaute macoBy udacTKy (%) coJyi y BUIIapeHOMY PO3UYMHI,
akimo 1800 r posuumHy cosi 3 mMacoBoio uacTkoio 30 % Bu-
mapuau o 1200 r.

§ 6. TMoOHATTA NPO OKCMAN, KNCNIOTU, OCHOBW, iHANKaTOPU

Y ubomy naparpadi Bu nosropure:

+ fK Ha NigcTaBi XiMiYHOro cknagy Ta XiMiuyHUX BAACTUBOCTEN NEBHUX PEYOBUH
MOXHa POo3Mi3HaBaTh OKCUAN, KNCNOTH, OCHOBU — NPeACTABHUKIB OCHOBHUX
KNaciB HEOPraHivYHUX PEYOBUH.

Cepen CKJIAIHUX PEYOBHH BUALIAIOThL TaKi HalBaKJIMBimMIi
KJacu: OKCHUIMW, KUCJOTHU, OCHOBH. I3 cOIAMHM — 4YETBEPTUM
KJIACOM HEOPraHiYHUX CIIOJYK BU O3HAMOMUTECHA ITi3Hime.

AromMu wMmaili)ke Bcix XiMiuHMX ejeMeHTIB 3JaTHi IPUETHYBaTHU
aromu OKCHUTeHY, YTBODIOIOUM OiHApHY CIOJYKY okcud. IX MOMYyTb
YTBOPIOBATH AK METAJIUHi, TaK i HeMeTaJiyHi ejleMeHTH.

OcobsmBuil iHTepec OO0 OKCHUIIB 3yMOBJEHHUI He TiJIbKH iXHBOIO
nomwupeHicTio. BaKianBow XiMiuyHOIO BJIACTHUBICTIO € CIIPOMOMKHICTH
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OKCHUIIB B3a€EMOIiATH 3 OaraTbMa IIPOCTHUMHK Ta CKJIATHUMU PEUO-
BuHamMu. HaiiGiJbIl pO3IOBCIOMYKEHOI0 OiHapHOIO CIIOJYKOIO € BOJA,
abo rigporen oxcuy H,0.

Qu € 3-nomix oxcudie makxi, wo 83aemoditoms 3 600010¢ Bimmo-
Bib Ha Ile 3aIMTAHHS MOXKHA JaTU 3a JOIOMOIOIO IOCJimy.

ITomicTuMo y aBi XimiuHi CKJISAHKM BOAY, B OOHY 3 HUX
TOKJIAeMO, IIEPEMINTYIOUM, HEBEJIWYKY IIOPI[iI0 OKCHUIY Me-
rajmiuaoro ememeHta Kauabiito CaO, a uepes Bogy B Ipyro-
My MPOIYCTUMO Tra3yBaTHHl OKCHUJ HEMETAJIiYHOTO ejieMeHTa
Kap6ory CO, (puc. 4, a). 3a fgesaruil uac B 000X CKJIAHKaX
coocrepiraemo mposopy piamnay (puc. 4, 6), a Ha AHI mepiIoi
craguKku — ocan CaO, AKWI MOTaHO PO3UMHIETHLCA Y BOI.
Yu Bigbysnoca mpu nmpoMmy Ximiune aBumie? IHakine KaKkyuw,
YY YTBOPWJINCA IPU IILOMY HOBi CIIOJTyKM?

CKOpUCTAaEMOCS CIeI[iaJibHOI0 PEYOBUHOW-IHIUKATOPOM
(Bim maTuHCBbKOTO indicator, IO O3HAUAE <«IIOKAKUUK») —
asagmycoM. lomamo mo KpamiawHi posumH Jjgakmycy (diosero-
BOTO KOJBOPY) IO BMICTY KOYKHOI CKJISAHKH.

3abapBieHHS PO3UMHY B MEPIIifi CKIAHII 3MiHMJIOCA Ha
CUHE, Y IPYyroMy — Ha 4epBoHe (puc. 4, 8).

CaO CO

| |
|
.

-
«
a 0 8
Puc. 4. BzacMmozisa okcHUIiB MeTaIi4yHOI'O
Ta HEMETAJIYHOI'0 eJIEMEHTIB 3 BOZOIO
Omxe, ximiuHe mepeTBOpeHHs BimOyJoca — mig uac B3aemomii

OKCHIB i3 BOJOI0 B CKJISHKAX YTBOPHUJIMNCS HOBi CIOJYKH.
Pisaunsa B 3abapBiieHHI PO3UMHIB y CKJASHKAX Ja€ MOKJIUBICTH
OPUIIYCTUTH, IO BJACTHUBOCTI CHOJYK, SKi B HUX MiCTATLCS, PisHi.

AKum € ckaad cnoayku, wWo ymeopunacs 6HAcCAiO0K 83aemO00il
okcudy memaaniunozo eaemenma CaO 3 godow?
CrkiamemMo piBHAHHSA BiAmoBigHOI peakIrii:

Ca0 + H,0 = Ca(OH),
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PeuoBuna Ca(OH),, ara yTBopmiacsa B IepIIili CKJIAHIL, Kpim
aromiB Kasbiiro, mictuts atomu Oxcureny Ta I'imporeny, 1mo mirr-
HO cmosiyueHni misk cob6oro. Ili atomum yrBOpiotoTh rpyny OH, saka
B XiMiUHUX IIepeTBODEHHAX IIOBOAUTH cebe AK €WHe Iijge. 1i Ha-
3UBAIOTH 2iOPOKCUJIbHOW 2pynow. BusHAUMMO yMOBHY BaJ€HTHICTH
miei rpynu. BanenrtHicts aTroma Kanbilito mopismioe II, orixe, Ba-
geutHicts rpynu OH mopisuioe I.

Came nHaasHicTs OH-rpynm B posumHi @i 3yMOBJIIOE IHOTO CHHE
3a0apBJIeHHsA, AKIIO AOAATH OO HHOTO JIAKMyCy. PeuoBuHM, moaiOHi
3a ckiazom po Ca(OH),, HasmBaoTh ocrosamu. Bigmosimuo okcup
metasiunoro exemenra CaQ oTpuMaB Ha3BYy O0CHOBHOZ0.

Axa K cnoayka ymeopunacs 6HACAIO0K 83AEMO0ii oxcudy Hemema-
aiwnozo enemenma CO, 3 600010? 3BepHEMOCS O DiBHAHHA PeaxIrii:

CO, + H,0 = H,CO,
Pevonra H,CO, micture aromm I'izporeny Ta immi arommu, Io

MinHO cnosydeHi Mik co6oio Ta yTBOpIOIOTH rpymy CO,. Ti BanenTHiCTD
I II
BHM3HAUAIOTH 3a umciaoM aromis Iipporemy B cmonymi: H,CO,. Cmo-

ayky H,CO, HasuBaioTh KUC/0MOI0, a OKCUJ, HeMEeTaJIiYHOTO eleMeHTa
CO, — rucaomnum orxcudom. HasBricTh y posumHi KucaoTu i € npu-
YHMHOIO MOTO YepBOHOTO 3a0apBJIeHHA B pasi HoJaBaHHA JIAKMYCY.

JlabopatopHuii gocnig 1. Po3nisHaBaHHsA KUCIOT i nyriB

3 posuunamu Kucaom i ayeie cnid nosodumucv obepexcro!

Bupano mratuB i3 TproMa mpobipkamMu 0e3 €TUKETOK, AKi Ha-
TOJIOBUHY HAIOBHEHI HeBijoMuMU pevyoBMHaAMU. B onHiNT 3 HuUX
mictutbea posumH ayry NaOH, y mpyrii — xjgopuana Kucjora
HCIl, y Tpetiti — posuun cosi NaCl. Busuaure, y Akiit i3 mpo0bi-
POK MiCTHTBCA KOMKHA 3 YKa3aHUX PEYOBUH. 3a JOIOMOI0I0 SKOTO
peakTuBa e MOKHa 3pobutu? Ilpocrime 3a Bce ckKopucraTucsa
SAKUMOCH KHCJIOTHO-OCHOBHUM iHIUKATOPOM.

BispmiTs posumH sgakmycy. SIkoro Bim kKosbopy? HomatiTe 1o
TPpU Kpaii A0 BMicTy KosKHOiI 3 mpobipok. II[o cmocrepiraere?
Yu smiHmBca Koaip? fKi BUCHOBKM MOKHA 3pobuTu? SamuIliTh
CIIOCTEPEIKEHHA TAa BUCHOBKU B 30IIINT.

PeuoBunmu, momibHi 3a CKJIaZOM 1 BJIAaCTHUBOCTAMU, HOEIHYIOTH
y KJacu conoayk. Tak, okcuau MicTaTh aromu OKCUTEHY, CHOJIyUeHi
3 aTOMaMM MeTaJiuyHOTO ab0 HeMeTaJiuyHOTOo ejeMeHTa. PeuyoBUHU —
OpPeACTABHUKHN KJACy OCHOB MicTATh rpynu atromiB OH, cmomyueni
3 aToMOM MeTajJdiuHoro ejaeMeHTa. CIOJNYKM KJacy KMCJIOT MiCTATH
atomu Iizporeny, AKi MOXKYyTh OYTU CIIOJIYUYEHi 3 AaTOMOM HeMeTaJiu-
HOro ejieMeHTa ab0 I'PYIIOI0 aTOMiB, IO CKJIANAETHCHA, AK IIPABUJIO, 3
aTOMiB HEMETAJIUHUX eJeMEeHTiB.
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Il 3annTaHHA Ta 3aBAAHHA

°1.
°2.

°3.

f.’-
SIKi oCHOBHI KJjlacu HEOPTraHiYHWX CIOJIYK BU 3HAETE? = X
Ari cmonyku HasuBaoTh okcumamu? HasenmiTe mpu-
KJIamu.

fka rpyma aTomiB BXOAUTH A0 cKJany ocHoB? HasermiTe mpu-
KJIaJl OCHOB.

fAxi peuoBuHU HasuBaoOTh Kuciaoramu? HaBemiTs mpukJaamu.
CkyiamiTh piBHAHHA peaxIliii MisK KHMCHEM Ta KaJbI[i€EM, Ha-
Tpifl OKCHUAOM i BOmOIO.

Cynsdyp(VI) okcunm macoio 16 r mpopearyBaB 3 Bomoio. SIka
peuoBMHA yTBOpumJacsa Ta aKoi macu? §Ika Maca Bogu Ipope-
arysaJjia?

Ilix vac B3aemozii HaTpit okcuay macorm 6,2 T 3 BOJOIO yTBO-
pujaacsa ogHA peyoBMHA. BuaHauTe Macy HPOAYKTY peakririi.

Il TectoBi3aBaaHHA I

BukonaiiTe TecToBi 3aBHaHHsA, I00 CcaMOCTiliHO IepeBipuTH
SAKiCTh 3aCBOEHHS HABYAJLHOTO MaTepiaiy.

1.

Ximia BuBuae

A BJIACTHBOCTI peuOBUH

b BiacTuBOCTI peyoBWH Ta iXHiX cymimiei

B BiacTuBOCTI pevyoBUH Ta IXHi IIepeTBOPEHHS
I' mexamisMu xXiMiuHMX pearIriit

HaiigpibHimoo XiMiuHO HEMOMiNTHLHOIO eJIeKTPOHEHTPATHLHOIO
YaCTMHKOI0 PEUOBUHU €

A moiexyaa

B fion

B artom

I' ximiunuii eremeHT

Bubepits xubHe TBepmKeHH:A. [0 XiMiuHMX BjacTHUBOCTEN pe-
YOBUH BiZHOCATH

A eseKTpPOIPOBiAHICTD

B 3MiHeHHA KOJBOPY HifJ yac HarpiBaHHA

B ropinua

I' nmiro Ha iHOgMKaTOpPU

Bubepity mpaBusbHiI TBepasKeHHA. o dismuHMX BIACTHBOC-
Teil peuoBUH BiTHOCATH

arperaTHuii cTaH

TepMiuHe PO3KJIaJaHHsd

TJIaBJIEHHS

€JIEKTPOIPOBiAHiCTE

el == - I 2
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5.

10

11.

IIpo ximMiuHME eleMeHT MOKHaA CKas3aTH, IO

A mig yac ximiuHuX peakIliii esemMeHTH He 30epiramTbcsa

B dopmoio icHyBaHHSA ejleMeHTa € TiJIbKH IIPOCTAa PEUYOBHUHA

B dopmoio icHyBaHHSA ejleMeHTa € TiJIbKU CKJIaJHA PeYOBUHA

I' dopwmoro icHyBaHHSA eJeMeHTa € K IIPOCTa, TaK i CKJIamHa
pedoBUHA

3-TIoMiK mepesiuveHnX XapaKTePUCTUK BJIACTUBOIO AJIA XiMmiu-
HOTO eJieMeHTa €

A abcosfoTHa aTOMHa Maca

B arperaTHuil crad 3a 3BUYANHUX YMOB

B ximiuma akTuUBHIiCTH

I' BigHOCHA aToMHaA Maca

Ha migcraBi ximiumoi (opMysin cKJIagHOI PeUOBMHU HEMOYKJINBO
BUSHAYUTH

A KigpKicHUN ejleMeHTHUN CKJIAT,

B sakicHuii exeMeHTHUN CKJaJ

B ximiumy OymoBy pedyoBUHU

I’ BajleHTHiCTH eJleMeHTiB

MacoBi cmiBBigHOIIIEHHS e€JEeMEeHTIB y HiTpaTHI# KwucaoTi
HNO, nopiBHIOE

A 2:14:64
b 1:14:48
B 1:28:60
T 2:7:48

Ckinmbru xiMiuHMX ejleMeHTiB 3 HaBejeHoro mnepeiniry: Cu-
ainift, Kamiit, Xmaop, Maruiit, Cyasdyp, Pepym, Hirporen,
Kapbou — MaioTh MOCTifiHY BaJeHTHICTh y CIOJAyKax?

A b

B 9

B 2

r 6

Hirporen mae BamenTtuicTs III y Bcix cmosmykax psamy

I I
A NO,Cl, NOF, N,H,
B NH,, Li,N, N,0,

I

B NF,, NO, N,O,

I' N,0, N,0,, NO,

MacoBa uactka XJjopy Mae HaOiJIbIlle 3HAUEHHS B CIIOJIYILL
A ClL,0

B Clo,

B Cl,0,

I' ClO,
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12.

13.

14.

15.

16.

17.

MacoBa yactrka Harpiro B cmonyni Na,E nopisaioe 36,8 %,
TOMY APYTUM €JIE€MEHTOM €

A Cynsbyp
B Texnyp

B Oxcuren
I' Cenen

MacoBa yactka HiTporeny HaliMeHIIa B CIIOJIYILi
A (NH)),PO,

B Al(NO,),

B HNO,

I' NaNO,

Oxcun meraniunoro emementa(ll) micturs 40 % Oxcureny sa
macow. ITum mMeTasiuyHUM €JI€MEHTOM €

A Marwui

b Manraun

B ®epym

I' Kanbmiit

Haiinpocrimoio ¢opMmyJiolo pedyoBUHU, y AKili MacoBi udacT-
ku Hirporeny ta Iimporeny mopiBHIOIOTH Bixmosimuo 87,5 %
i12,5 %, €

A NH

B NH,

B NH,

I' NH,

Haiinpocrimoio GopMyJiol0 pedoBUHU, y AKi MacoBi dacT-
ku Kapbony rta Tigporeny popiBHIOIOTH BigmoBigao 75 %
i25 O/o, €

A CH,

B CH,

B CH,

I' CH

IIpo 3aKoH 30eperKeHHSA MacH PEeYOBUH MOYKHA CKa3aTH:

A wmaca peuoBUHU 30epiraeTncs, OCKiIBKM aTOMU He PYHHY-
IOThCA

B i3 rpagiTy macor 4 r MoKHaA ofep:KaTu 4 T anMasiB

B maca peuoBmWH, N0 BCTYIMJIM B peakIliio, HOPiBHIOE Maci
PEeUYoOBUH, SKi YTBOPUJIUCS

I’ maca peYyoBMHU 3aJUINAETHCSA CTAIO0

fAxe cymxenHs BimmoBizae (GopMyTIOBAHHIO IIHOTO 3aKOHY?
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18. Vuacaimok dacTkoBoro BunaproBaHHsa 400 r posumHy coui
3 MacoBoio yacTkoio 20 % 3MeHIIIeHHS HOro Macu CTAHOBUJIO
A 120
b 380r
B 80r
T 320 r

19. ¥V pesynbraTi posumHeHHsA mopiii nmyxkpy macor 20 r y Bogi
06’emom 30 MJI OTPpUMAaIM PO3UMH i3 MACOBOIO YAaCTKOIO IIYKPY
A 50 %
B 40 %
B 30 %
r 20 %

20. MacoBa YacTKa POSYMHEHOI pPEYOBMHM B pPO3umHi w(p-HU),
Maca PO3UYMHEHOI PeUYOBHMHM Ta Maca PO3UMHY 3B’s3aHi Mixk
cob6oio0 GhopMy.JI0I0

A w(p-um)= M -100 %

m(p-Hy)
B m(p-um)=m(p-ny) - w(p-Hn)
B m(p-uu)= w(p-En)

m(p-Hy)

I' m(p-ny)=m(p-un) - w(p-HN)

Bl HaBaknuBiwe B po3gini 1 I

e Ximiss — 1me HayKa Ipo CKJam, OYIOBY Ta BJIACTUBOCTI PEUOBUH
i B3aeMHI mepeTBOPEHHS.

e AToMm — 1e XimMiuHO HemoAiJibHA YaCTHUHKA PEeUYOBMHU. ATOMU
3 OJHAKOBUM 3apANOM sApa HA3MBAIOTh XiMIiUHHM eJIeMeHTOM.
IIpocTi peuyoBHMHU CKJIaZalOThCA 3 ATOMIB OJHOTO BUAY, a CKJAM-
Hi — 3 aToMiB JeKiJIbKOX BUIiB.

Moneryna — HaliMeHIIIa YaCTUHKA PEYOBUHU, KA Mae Ii ximiuHi
BJIACTUBOCTI Ta CKJIAJAEThCA 3 aTOMiB, CIOJYUYEHUX MiK C0O00I0
xiMiuHUMU 3B’ A3KaMMU.

Biguocui macu aromis (4,) i mosexysn (M,) IOKa3yoOTh, y CKiIbKU
pasiB maca maHoi yacTuHKU 6inbina 3a 1/12 macu aroma Kapbony
3 aToMHOI0 Macow 12. BimmocHa MoJsiekyasapHa abo (opMmyabHa
Maca CHOJIYKM JOPiBHIOE CyMi BiTHOCHMX aTOMHUX MAac XiMiuHMX
eJIeMeHTiB, ITT0 il yTBOPIOIOTh, Y3ATUX 3 YPaXyBaHHAM YUCJA aTO-
MiB KOXXHOI'0O 3 HUX.
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o fIKicHMI i KiTbKiCHUI CKJIAJ PEYOBUHU 3aIllUCYIOTh Y BUTJIAML Xi-
MiuHOI opMYyIH, 0 AKOI BXOAATH CUMBOJIM XiMiUHUX €JIeMEeHTiB
Ta iHAEeKCHU, 110 BKa3yIOTh Ha YMUCJIO0 aTOMiB KOYKHOI'O eJIeMeHTa.

Macosa uactka (w) ximiunoro esmementa (E) B peuoBuni (X) mo-
Kagye, AKa YacTUHA BiIHOCHOI MOJIEKYJIAPHOL Macu IIpUIlajfae Ha
JaHull eJeMeHT:

nA (E
w(@ ="AE) 1000,
M, (X)
e n — iHIeKC ejleMeHTa B PEYOBUHI.
CyMa MacoBMX YACTOK yCiX XiMiUHMX €JeMeHTIiB y CIOJYIIi MIO-

piBaioe 1 (100 %).

MacoBy yacTKy pPO3YMHEHOI PEYOBMHY B POSUYMHI BU3HAYAIOTH 3a
GOpMYyJIOIO

w(p-HH) = MJOO Y%
m(p-Hy)
abo
w(p-HU) = m{(p-si) 100 %,

V(p-uy) p(p-2y)
AKIIO 3aMicTh Macu posumHy m(p-HYy) HaBeJeHO 3HAUEeHHS IHOTo
06’emy V(p-HY) Ta rycTunu p(p-HY).

3MmiHuM, 110 BiZOyBaOThCA 3 PEUOBMHAMM Ta TijJlaMU, Ha3WBaIOTh
ABUMIAMU. ¥YHACHiTOK (Hi3MUHUX ABUII 3MiHIOETHCA TiJIBKU GOp-
Ma Tijia abo arperaTHWH CTaH PEYOBMHHU, a CKJAJ PEUOBUHU 3a-
JUINAEThCSI HEe3MiHHMM. XimiuHi aBumIna, abo ximiumi peakiii,
CYIIPOBOKYIOTHCS MEPETBOPEHHAM ONHUX PEYOBWH HA iHIMi, AKi
MaloTh HOBi BJIACTUBOCTI.

ITpo mepebir peaxiiiii MoKHA Ai3HATHCA 34 TAKUMU ABUIAMHI, AK
BUIijeHHs a00 MOTJIMHAHHS eHeprii, smima 3abapBjeHHs, YTBO-
peHHA ocaay, BUAIJNIEHHA ra3y, I0sSBa 3amaxy. PedoBUHU peary-
IOTH MijK c000I0 B TIEBHOMY MaCOBOMY CIIiBBiJHOITIEHHi.

Y pesyabrari xiMmiuHOI peakiIiii 3arajpbHa Maca pPeYOBWH 3aJIHIIAa-
€ThCS He3MiHHOIO (3aKOH 30epe:KeHHs Macu PeYOBWH); YMOBHO Xi-
MiuHi peakIiii 3anmucyioTh Yy BUTJIAAI XiMiUHMX PiBHSAHB.

3a ximiuHMM CcKJazoM i XiMiYHMMM BJIACTHBOCTAMM BUILIAIOTH
YOTHUPH HAWBAKJIUBININX KJacWU CKJIATHUX PEYOBUH: OKCHUIM,
OCHOBH, KHCJIOTH, COJi. A posmisHaBaHHA KHUCJOT i JyriB (po3-
YMHHUX TiAPOKCHUIiB) 3aCTOCOBYIOTh PEUOBUHU-iHANKATOPHU.

29



POl 2

NEPIOANYHUN 3AKOH

| NEPIOAUYHA CUCTEMA
XIMIYHUX ENEMEHTIB.
BY[JOBA ATOMA

§ 7. IctopuuHi BigomocTi npo cnpo6u knacn¢ikauii
XiMmiyHNX enemeHTIB. [TOHATTA NPO NYXHi
Ta iHepTHi eneMeHTu 11 rasioreHn

Y ubomy naparpadi By gisHaeTtecs:

* Ha YoMy 6asyBannca nepui cnpobu knacudikadii XiMiYHUX eNeMEHTIB;

® AKi eNeMeHTU BXOOATb OO FPyM JIY>XKHUX €NEMEHTIB, iHepTHUX rasis
Ta rajioreHis.

Ho cepemmau XIX cr. O6yno BigkpuTo Bike moHax 60 ximiunmx
eJeMeHTiB i mociaimykeHo ¢isuuni # XimiuHi BacTHBOCTI GiabITocTi
3 Hux. JledAKi 3 BiAKpUTUX eJIeMEHTIB Ile He BAAJOCA HA TOM UYac
BUIIJIUTU B UNCTOMY BUTJISMII.

BigxkpuTTa HOBUX eJIeMeHTiB, JOCTilKeHHs iXHiX BJacTHUBOCTEH,
a TaKOXK BJIACTHUBOCTEM IXHiX CIOJYK, 3 OOHOTO OOKY, HAJIU MOMKJIM-
BiCTh HAKOIMYUTHU NOCUTH 3HAUHUI (PaKTUUHUUA MaTepiay, a 3 Ipy-
TOoro — BUSABUJIMN HEOOXiTHIiCcTh MOro cucTeMaTm3alrii.

IgmumMuy cioBamm, IMOTPiOHO OyJIO 3HANTH B3a€EMO3B’SI30K MixK
XiMiUHEMHE eJieMeHTaMM Ta IXHIMM CIOJYKAMU 3 TOUKU 30PY AK
AKicHOTrO, TaK i KigbKicHOTO CKJIamy.

Ilepiny copoby cucremaTusarilii abo, AK i Temep Ha3WMBAIOTb, KJAa-
cudiramii emementiB 3po6uB A. JlaByaswe. Ilismime H. §I. Bepue-
Jiyc y3siB 3a OCHOBY ixHi 3araabHi rpymoBi BiaactuBocti. Tax, 6yso
BHUSABJIEHO, IO HAHUITKiIlle OCHOBHI BJIACTMBOCTiI BHABJSAIOTH CIIOJY-
KM, YTBOPEHI JYKHHMM eJIeMeHTaMM, a CIPOMOXKHICTh 0 BUABJICH-
HSA KHCJOTHHUX BJIACTUBOCTENl — Yy CIOJYKaxX XiMiUHHX eJeMeHTiB,
HA3BaHUX rajioreHaMu. TakuM UMHOM BUHUK PO3IOILJ €JIeMEHTiB Ha
MeTaJiuHi i HemeraniuHi, sKU 0as3yBaBCA HA OCHOBI IXHiX AKicHUX
XapaKTepUCTUK — XiMiuHMX i )i3sMUYHMX BJIACTHUBOCTEIl.

Cepen metaniunux enemenTtis Kajilt, Hampukaam, 3a cBoiMu Bjac-
TuBOCTAMU MmomioHmit mo Hartpiro. IIpocTi peuoBuHM, AKi yTBOpeHi
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MU eJeMeHTaMu, — MeTaau. BOHM MaloTh MeTajieBUii OJIUCK,
ay:xe M’ aki (Ix MoKHA pisaTu HABITH HOMKeM), IJIACTUYHi, TOOTO
JIETKO 1e()OPMYIOTHCH.

IIi metanu nobOpe HPOBOAATH EJIEKTPUUHUH CTPYM i TEILIOTY,
JerKo 11aBaATheA. IlopiBHAHO 3 iHIMIMMU MeTajaMyu BOHU BUPi3HSA-
I0ThCA BUCOKOIO XiMiuHOI0O akTuBHicTIO. TaK, AKIIIO pospisaTu mma-
TOK HATpiio, TO HA 3pisi MU mMoGaUMMO SACKpaBUM MeTajieBuii OJIMCK.
AJle MUTTEBO TOBEPXHS METaJy ThMsHi€: YTBOPIOIOTHCS MPOAYKTHU
peakIii OKMCHEHHsI B pe3yJbTaTi B3a€EMOjii HATPil0 3 KHUCHEM IIO-
BiTps. Uepes 1e HaTpiii 36epiraiors mix mapom racy. Ili meranm
€HepriifHO pearyioTh i 3 iHIIMMU HeMeTajlaMid — XJOPOM, CipKoio,
a TakoK 3 BOJOIO0 Ta KHCJIOTaMHu (4acTo 3 BUOyXoM).

Coonyxu Kamito Ta Hatpito TakoK HaJjiesKaTh 4O OZHOTO KJacy,
MaloOTh AHAJOTIYHMUI cKJjan i momioui Baacrusocti. Enementu Ka-
aift i Hatpiif y cmoaykax BUABIAOTH BasleHTHicTs 1. Ixui oxcuan
K,O i Na,O BUABAAIOTH CUJIbHI OCHOBHI BiacTmBocTi. Ilif uac B3a-
eMoAii 3 BOMOI0O BOHM YTBOPIOIOTH Jyru — Kauiii rigpoxcung KOH
i marpiii rigpokcun NaOH. Jliriit Li, Py6ixgiii Rb i Ilesiit Cs sa
cBoiMu BiaactuBocTAMHu noxi6ui mo Harpiro Ta Kaumiro. IIi mera-
JiYyHI eJeMeHTU Ha3BaJu AyicHumu (3rogoM o Iiiei rpynu BKJIIO-
yuau Ppanniic Fr).

Cepen HeMeTATiYHMX TaKOMK € TPYIH eJeMeHTiB, HmOoAiGHUX 3a
BiaactuBoctamu: Payop F, Xiaop Cl, Bpom Br, Mog I. IIpocri pe-
YOBUHU, YTBOPEHI IUMU eJIeMeHTaMU, € TUIIOBUMHU HeMeTaJaMu. 3a
s3Buyaiinux ymoB drop F, i xmop Cl, mepebyBaroTh y rasyBaTomMy
crani, 6pom Br, — y pimkomy, #oxg I, — y kpucramriuHOMy, IO
JIETKO IIEPeXONUTh y radyBaTuil craH. BoHu B3aeMoniloTh i3 Mmera-
JaM¥ 3 YTBOPEeHHAM coJjieii. Hampukiaana, XJop yHacJaiZok B3aeMomii
3 MeTaJlaMU YTBOPIOE coji xyopuaHoi kucaotu HCl — xmopupu:

2Na + Cl, =2 NaCl

HaTpii
xXJIo0pup

Y peakiigx ¢rTopy 3 MeTajaMH YTBOPIOIOTLCA COJi (prTopumHOI
(mmaBukoBoi) Kuciaotru HF':

2Fe+3F,= 2FeF,

bepym(III)
dropun

IToxi6HO mo xJiopy ¥ (pTOpy pearyioTb OGpoM i #oa 3 YTBOPEHHSAM
coxaeii: NaBr, Nal, MgBr,, MgI, romio.

IIi enemeHTHM Ta yTBOPEHI HMMM IIPOCTi PEUYOBUMHU HA3MBAIOTH
zanozenamu (y IepekJagi 3 IpelbKoil «Ti, 0 HAPOAMKYIOTh COJIi»).
Moaexkyau rajioreHiB CKJIagalThbCA 3 ABOX aToMiB. 'agorenam mpu-
TaMaHHA HaWOijbIIa XiMiuHa akKTUBHICTH 3-TIOMiK HemeTaJsiB. BoHU
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JIETKO B3a€EMOAiIOTH AK i3 MerajaMu, Tak i 3 jJyraMu, aje He pe-
arymoTh i3 KucjoramMu. BUHATKOM i3 IbOro mpaBuJia € WO, AKUM
CHPOMOKHUM OKMCHIOBATHUCS HiTPATHOIO KUCJIOTOIO.

VYV cnoaykax 3 MeTaJiYHUMHU eJIeMEHTAMM TaJIOT€HU BUABJISIOTH
BajeHTHicTh I, a B cmoaykax 3 OkcureHom (iX OTpUMYIOTH HEIpPs-
MHUM HOLISIXOM) — 3MiHHY BajeHTHicTb Big I mo VII (kpim Payopy).
Okcujg, y sAKOMYy XiMiuHME ejleMeHT BUSABJSIE HAWBUINY BaJIEHT-
HicTh, Ha3WBaOTh guwum. Hanpukiazn, BUIMUN OKcua XJIOPY Mae
ckaag CLO,.

Cooayku rajoreuiB 3 Tigporenom Taxko:k momi6HiI 3a CKJamoMm
(HF, HCI, HBr, HI, atom rajgoredy B HUX BUSABJISIE BaJIeHTHicTb I)
i BracTuBOCTAMU: IXHi BOAHI POSUMHU € KUCJIOTaAMMU.

Ho rpynu inepmnux enemenmié Hanexxkarh: l'eniit He, Heon
Ne, Aprou Ar, Kpunrou Kr, Kcemon Xe i Pagon Rn. I'asu, yTBO-
pPeHi muMu eJleMeHTaMH, Ha3WBalOTh 0.1a20po0HuUMU. 3a KiMHATHOI
TeMIlepaTypu BOHU 0es30apBHi, MajsoposumuHi y Boxi. IIi rasu B He-
BeJINKill KiJbKOCTI HasgBHiI B IOBiTpi.

HoBruii uac yBasxkajiu, 110 OJIarOpoAHi rasm 30BCiM He BCTyIIa-
I0Th y ximiuni peaxiii. IIpo me cBigumTh i iXHA 3arajgbHa Ha3Ba,
sAKa MOXOAUTH Bifi JJATMHCHKOTO CJIOBA inertia, 1o o3Haudae «0Oeami-
AnbHiCTH». OpHak 3a octauHi 40 POKiB yuyeHUM yaajiocsi OTPUMATH
CHOJNYKM TPHOX BaKKuX rasis — Kpunrouy, Kcenomy it Pamony
3 immuMmu enementramu. Ciim 3asHAUMTH, 1[0 BCi IIi CIOJAYKH He-
CTifiKi 1 He BUTPUMYIOTH CHJIBHOT'O HarpiBaHHA.

Ax 6aummo, i cami esemenTHn, i iXHi crmoayku, i mpocTi peuoBu-
HU (IyKHI MeTaju I rajJloreHu, a TaKoX OJaropogHi rasu) pisko
BippisHAIOTHCA 3a cBoiMu BiaacTuBocTsaMU. [I[o6u MoACHUTH IPUIU-
HM BiAMiHHOCTEHN y BJIACTHMBOCTSAX PiBHUX €JEeMEeHTIiB Ta IXHiX cmo-
JYK, YUYEHIi IMoYaJay MoB’A3yBaTHU AKiCHI XapaKTepHUCTUKHU 3 KiJbKic-
Humu. Hacammepesa posrisjanyd BifHOCHY aTOMHY Macy eJIeMeHTiB
Ta iXHIO BaJeHTHICTH, AKA XapaKTepU3ye CIIPOMOKHICTH eleMeHTa
YTBOPIOBATH PisHi 3a CKJIAJOM CIOJYKH.

H [na gonutnuBux

Iz ximiumoio iHeprHicTI0O OsaropomHmMX  rasiB 1
mOB’sA3aHO IXHE 3aCTOCYBaHHS y TexHimi. Apromom Ha- d
HOBHIOIOTHh €JEKTPUUYHI JaMOu PO3KapioBaHHA. ¥ I€H-
Tpi cKJsHOTO 6GajoHa po3MilleHa cHoipaab 3 BoabdpamMy, SIKa
POBJKapHETHCA MO BUCOKUX TeMIIepaTyp IiJ Yac TPOXOMKeHHA
o Hilfi eJeKTPUYHOTO CTPYMYy ¥ BUIPOMiHIOE cBiTsO. SIKHIIO IO
0ajioHa IMOTPamUTh HMOBiTPA, BOAbGPAM MUTTEBO BCTYOUTH V pPe-
aKIifo 3 KHUCHeM i cmipasb 3roputb. AOu 3amobirtu mpomy,
JaMIIy HAIOBHIOIOTH iHEPTHUM Ta30oM aproHOM, AKWI He pearye
3 BoJb(pamMoOM Hi 3a AKHX yMOB.
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Hl 3anuTaHHS Ta 3aBAaHHA t.)-

°1. 3 HaBemeHOro MepeNiKy XiMiUHUX eJeMeHTiB BUIIH- "

IIiTh OKpeMO Ti, IO BiAmOBimaioTh: a) JY:KHUM eJje- -
MeHTaM; 0) rajoreHaM; B) iHEpTHUM TrasaM.
H, Cl, Rb, Na, Br, Al, Xe, Li,
Ne, Ba, K, Be, Sr, F, Fe, He, Ar.

?

°2. CkJiamiTh piBHAHHSA peakIliil rajJoreHis: a) 3 6apiem; 6) MIUHKOM;
B) aoMiHieM; ) cuiiniem. [laifiTe Ha3BU yTBOPEHUM CIIOJIYKaM.

°3. Kamwmiii Ca, Crpoumiii Sr i Bapiii Ba mamoTs BJIAcTHBOCTI,
moAiOHiI 0 BJIACTMBOCTEIl JYKHHUX €JeMeHTiB, OJHAK y CIIO-
JTyKax BUABIATh BaseHTHicts II. Ix masmBators ayscrose-
MEeNbHUMU elleMeHmamu, OCKIIbKY IXHiI OKCUIM paHille Ha-
suBaau 3eMuaAMHu. fKi i3 mMuxX cmoJyK BaM Bimomi 3 Kypcy
ximii 7 rmacy?

4, SIKkuii B3aeMO3B’sI30K MisK XiMiUHMMH ejleMeHTAMM Ta IXHiMu
CIOJIlyKAMHM HaMarajucs 3HaWTH BUYeHi OJd cucTeMaTH3allil
eJeMeHTiB?

5. fIki xapaKTepHUCTHUKU eJIEMEHTIiB yUeHi Iouasu OB’ A3yBaTU
MiK co60f0, ITOOM MOACHUTHU IPUUYMHU BiAMiHHOCTEH y Bjac-
TUBOCTAX PIBHUX €JIeMEHTiB Ta IXHiX CIOJYK?

*6. Y AKOMYy 3 OKCHIAIB JYKHUX eJIeMeHTiB macoBa yacTka Oxcu-
reny maiibinpima? BigmocHi aToMHI Macu Jy»XKHUX eJeMeHTIiB
HaBeJeHO B mepioamuHiii cucremi ximiunux emementiB. Cmopo-
OyiiTe maTu BiAIOBiAL, He BUKOHYIOUM OOUMCJICHHI.

§ 8. Mepiognununim 3akoH [l. |. MeHpeneeBa. CTBOpeHHA
nepiognYHOI CUCTEMM XiMIYHNX eNleMeHTIB

Y ybomy naparpadi Bu gizHaeTtecsa:

* Y B3aEMO3B’A3aHi BCi ENEMEHTI;

¢ GKOMY 3aKOHY NignopsaaKOBYOTLCH BAACTUBOCTI €NEMEHTIE;
¢ IO NOKMAgEHO B OCHOBY Knacudikauii XiMiYHNX eNeMEHTIB.

. I. Mengenees, AK i Oro momepegHUKU, BUXOIAUB i3 mepeKo-
HaHHS, III0 B OCHOBY KJacudikaiiii Mae O0yTu mokJajgeHa (pyHIaMeH-
TalbHa KiJbKicHa XapaKTepHCTHKA eJIeMeHTa — aTOMHa Maca, Bif
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AKO0I, Ha Horo AYMKY, 3ajiekaTb yci immri BiaactuBocTi. AJsie BcTa-
HOBUTHU 3aJIXKHIiCTh BJACTUBOCTEH XiMiUHMX eJieMeHTiB BiJ aTOMHOI
Macu OyJio AyKe BaXKKO 3 TaKUX MPUYUMH:
e najieKo He Bci ximiumi ememenTm Oysim Bimomi g0 cepemuHU
XIX cr. (ycworo 63 enemenTn);
° aTOMHIi MacH JeAKNX eJIEMEeHTiB 0yJI0 BCTaHOBJIEHO HeIIPaBUJIbHO,
i Tomy ixHe 3icTaBJIeHHS IPU3BOAUJIO A0 HEIIOPO3YMiHHSA II[OA0
BU3HAUEHHA KiJbKiCHOI XapaKTepHUCTUKMU, SIKY MOXKHA OyJio O
BUKOPUCTATHU JJIs KJIacu@ikarlii BimoMux Ha TOI yac eJIeMeHTiB.

Ha Bigmimy Big inmmx yuenux, . I. MeHnzaeneeB poamicTus yci
BioMi Ha TOW uYac ejJeMeHTH B OAUWH pPAL 3a 3POCTAHHAM IXHiX
aTOMHMX MAacC i IIoYaB IOPiBHIOBATHU iX 3a HMOAiOHHMMH BJIACTHBOCTS-
mu (Taba. 3).

YHacaigok Takoro posmoxiny ememenTiB I. I. MenneneeB momi-
TuUB, 10 3 nepexomom Bix Jlitito Li mo Payopy F BimOyBaeThcsa 3a-
KOHOMipHe MmocyiabieHHAa MeTaJiuYHMWX BJIACTHUBOCTel i mimcuiaeHmHsa

ITocaimoBHiCTE
po3MimeHux 3a 3pOCTaHHAM

EaxemenT H | He Li Be| B|C|N]|O]|F

BignocHa aTromHa Maca 1 4 7 9 |11 |12 14|16 | 19

TopankoBuii HOMEpP 1 2 3 4 5 6 718 9

Buina BaJIeHTHICTH I I II |III|IV|IV]|II I

XapakTep BJIACTHBOCTEH
IPOCTOI PEYOBMHH

XapakTep BJIACTHBOCTEH
BHIIOTO OKCHIY

B
2| E
g 1)
2 s
S 3
. & =] )
IIpuponni rpynu - 5 5
. i
eJleMeHTiB 5| B 5
| B :
o E
=} ]
ITosmauenns: M — wmeran, H — Hewmerau,

" AMQpOTEepHMMY HA3WUBAIOTh OKCHAM, AKi B3a€MOIIOTH 3 KHCIOTAMHU AK
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HeMeTaJiuHUX. BojgHouac 3pocTae BajJIeHTHICTHL eJleMeHTa B IOTo
CIIOJIYKAaxX.

Ilepexin Big @ayopy F mo HacTymHOrO0 3a 3HAUEHHSIM aTOMHOI Macu
enemenTa Harpiro Na cynpoBOIKyeThCsI CTPUOKOIIOMIOHOI0 3MiHOIO
BJIAacTUBOCTell i BajeHnTHocTi. ITpumuomy Hatpiii ysarani moBTopioe
BjaactuBocTi JIiTilo, OCKIIBbKM € THIOBUM METAJNIUHUM eJeMeHTOM,
xoua i akTuBHimuM. Hacrynuuii exement Maruiii Mg y 6iabIimocTi
BJIacTHUBOCTEeN moxmiOoumit o Bepmirito Be (o6uaBa mBoBaJieHTHi, BU-
ABJAIOTh MeTaJiuHi BJIACTHUBOCTi, ajie XiMiuHa aKTUBHiICTHL 000X BHU-
paskeHa gelro ciaabkimre mopiBusauo 3 nmapow Li—Na). Axrominii Al,
1o posmimenuit 3a Maruiem, Haragye Bop B (BasieHTHiCTS HOpPiBHIOE
IIT). Oyxxe momi6ui misk coboto Cuainiiti Si i Kapbon C, Pochop P
i Hirporeu N, Cyabpyp S i Oxcuren O, Xmop Cl i ®ayop F.

ITepexin Bim Xmopy 1m0 HacTymHOro (3a 30iJBITEHHAM aTOMHOI
macu) enementa Kamito K 3HOBY CyIpOBOIKYETHCS CTPUOKOM Y 3Mi-
Hi XiMiyHMX BJIACTUBOCTEI i BaJeHTHOCTI.

Tabruus 3
XiMiYHMX eJIeMeHTiB,
BigHOCHOI aTOMHOI Macu

Ne Na Mg | Al Si P S Cl Ar K Ca

20 23 24 27 28 31 32 |35,5( 40 39 40

10 11 12 13 14 15 16 17 18 19 20

I II III v v VI | VII I II

(0) (0] A K K K K (0] (6]
E E
i 3 o i
) b3 2 @
S s = S
g I5) i g )

= (] =]
o ) 5 @ )
| B = s
E = E = =
£ o = £ £
2| £ SN
B R B =

O — ocHOBHEH oKcux, A — amdorepHuii , K — KuciaorHII

OCHOBHI, 4 3 OCHOBAMU — HAK KUCJOTHI.
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Omxe, ximMiuHI BIacTUBOCTI PSAAY €JIeMEHTiB, PO3MillleHUX y IO-
PAOKY 3pocTaHHS IXHBOI aTOMHOI Macu, 3MiHIOIOTHCS HE MOHO-
TOHHO, a mepiogumuHo. CxoKi B XiMiuHOMY BifHOIIIEHHI eJeMeHTH
3’SIBJISIOTHCA B PAAY Uepes MpaBuJIbHi inTepBanu, Hassaui [. I. Men-
IleJIEEBUM nepiodamu.

IlepioguunicTs 3MiHM BJIaCTHMBOCTEH ejJeMeHTIB Oyja Bimoma
1 mo MenneneeBa. ['eniaabHiCcTh yU€HOTO MOJATAE B TOMY, IO BiH
mepimuM mobaumB y Iifl mepiogmyHOCTi yHZAMEHTAJIbHUN 3aKOH
npuponu. . I. MenzgesneeB HaszBaB MOro 3aKOHOM IIePiOgMYHOCTI
(Temmep Ha3WBAIOTL nepioduiHum 3aKOHOM) i chopmysoBaB y Ta-
Kuil crmoci6:

énacmueocmi npocmux min, @ maxox gopmu ii 61acmueocmi cno-
AYK enemenmié nepebyearoms y nepioduuiniil 3anexcrnocmi 6id ge-
AUYUHU AMOMHOL 6a2U elleMeHmi6.

VY Toit yac 3aMiCTh CJI0Ba «PEUOBMHA» TOBOPUJIU «TiJIO», & AaTOMHY
Macy Ha3WBaJM aTOMHOIO Baroio.

Hatoio BiZIKPUTTA mHepiogUYHOTO 3aKOHY BBaXKAWOTH 1 OepesHs
1869 poxy.

Bigkpuruii sakou . I. MenngeneeB mokjgaB B OCHOBY CTBOPEHOI
HUM nepiogmuHoi cucremu (Tabauii) ximiurmx enementiB. Ha Toit
yac HapaxoByBaau 63 ximMiuHUX ejleMeHTHU, AKi yUeHUI PO3MiCTUB Yy
TabJINIli 3a 3POCTAHHAM iXHiX aToMHUX Mac. Take poaMiieHHA Bif-
OMBaJIO TaKOK MEePiOAMYHICTL 3MiHM BJIACTUBOCTEI €JIeMEeHTiB.

. I. MeHmeseeB 3aIUNIUB y TaOJMUITL MOPOMKHI MicIld IJIsd YOTHU-
pHOX Ille He BiIKPUTHUX eileMeHTiB 3 aToMHUMU Macamu 45, 70, 73
i 98: BiH mepegbaumB ixHE icHyBaHHA.

Ilepiognunuil 3aK0oH i mepioguyHa cucTeMa Bixirpanm Bupimaiab-
HY POJIb Wi Yyac IepeBipKM Ta YTOUHEHHS BJIACTUBOCTEIl 6araThbox
eneMeHTiB. Aue gmificuuii Tpiymd mepiogmuHoi cucteMu GyB OB’ -
3aHUM 3 BigKpurTaMm nepenbauenux I. I. MeHaesieeBUM eJIeMEHTIB.
Tak, y 1875 p. 6yno Bizkpuro emement lamiit, a B 1886 p. — T'ep-
MaHi. BaacTuBocTi ux eJeMeHTIB MOBHiCTIO 30iriamcs 3 TUMH, IO
nporuo3ysaB [I. I. MeHzaeseeB Ha OCHOBI BiIKPUTOr0 HUM IIepiogud-
HOTO 3aKOHY.

Li B 3rigHo i3 UM 3aKOHOM BJIACTHUBOCTI Oy Ib-IKOT'O

! ]Eze ximiuHOrO enemeHTa (Hampukjaan, Mg) mepebysa-

Na<| Mg Al I0Tb Y 3aKOHOMipHOMY BB’.HSRY 3 BJIACTUBOCTAMH

CyCimHiX eJIeMeHTiB, PO3MIIlleHUX y TaOJHII II0-

K C+a e  bdAn 3 HUM IO ropusonTaii (Na, Al), mo BepTuraii
(Be, Ca) i mo miaromaui (Li, Sc i K, B).

Bigkpurra . I. MeHzgeseeBa cTajso JuIlle IIOYATKOM CTBOPEH-
HA IeplogWuHOI cucTeMU XiMiuHUX esieMeHTiB. I'oJIOBHUM y 1IbOMY
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OyJio Te, IO BYEHUII YCTAHOBUB IPUHIIUII, BiAIOBiTHO OO SAKOTO
¢ismuni i XimMiuHi BacTMBOCTI IIPOCTHMX PEYOBHH, a TaKOXK GopMu
Ta BJIACTHBOCTI CIOJYK € HepiognuyHoi0 (GYHKII€I0 aTOMHOI Macu
BCiX eJIeMEeHTiB.

Y pesyabTaTi BiAKPUTTS IIepPiogMUYHOro 3aKOHY OyJIO BCTAHOB-
JIEHO, II[0 BCi eJIeMeHTH MiAIOPSAIKOBYIOTBCS €IUHOMY 3aKOHY Ta
CTAaHOBJATL €OUHY CHCTEMY, AKY IO IIpaBy MHisHimie 6yjso HasBa-
HO Ha YeCThb YUYEHOIrO IIePiOJMYHOI0 CHCTEMOIO0 XiMiUHMX eJeMeHTIiB
. I. Mengeneesa.

Amurpo IsBanoBuuy MeHpneneen
(1834-1907)

Buparuuit pocificekuii yuenuii [1. I. Merznesnees
BizkpuB y 1869 pori omgmu i3 QyHZaMEHTAJILHUX
3aKOHiB MPUPOAU — IIEPIOAMYHUM 3aKOH XiMiUuHUX
eneMeHnTiB. BugaB y nBox uactuuax «OcHoBu ximii»
(1869—-1871) — mepmuii KJIaCUUYHUI MOCIOHUK, Y
AKOMY Kypc Ximii BMKJIaIeHO Ha OCHOBi Iepioamu-
HOrO 3aKoHy. Po3BuHYB iznei mepiogmunocTi, 3armpo-
BaAUWB IIOHATTA IIPO MicClle eJieMeHTa B IepPioguuHii
cucteMi XiMiUYHUX €JIEMEHTIB AK CYKYIHICTH I1OTO
BJIACTUBOCTEH IIOPiBHAHO 3 BJIACTUBOCTAMHU iHIITAX
eJIeMeHTiB.

Ha uects yueHoro masBauo esemeHT Ne 101 —
Mewugenesiii.

Il 3anuTaHHS Ta 3aBAaHHA

)=

°1. HaBeniTh mpuKJIagu, AKi OiATBEpIKYIOTH, IO XiMiu- = \
Hi eleMeHTH MOXKHA POIMOMiJIATH 34 T'PYIaMHU. -

°2. CoopmystroiiTe nepiogmunmnii 3akoH. SIKi TpyaHOIIL HOBOAUIIO-
ca pomatu [I. I. MeHpesneeBy mix yac oGI'DYHTYBaHHSA I[HOTO
3akoHy? Ky KiTbKiCHY XapaKTepUCTUKY ejeMeHTa MeHmee-
€B yBa’)KaB OCHOBOIO aJd KJacmpikarmii BimomMmx Ha TON wac
eJqeMeHTiB?

3. Homy . I. MeHzeseeR AaB Ha3BY BiIKPUTOMY HUM 3aKOHY
«nepiognuHuUii»? BigmoBigbs oOTPyHTYyiiTE, aHaNi3yiouuW BJac-
TUBOCTiI XiMiUHMX €eJIeMeHTiB.

4. Ary maTy BBaAXKalOTh JATOI0 BiAKPUTTSA IEPiOSUUYHOIO 3aKOHY?
Crinmbru moposkHix micup 3amumu . I. MengeneeB y mepio-
OUYHIN cucTeMi OJid Ife He BiIKPUTUX eJIEMeHTiB, iCHyBaHHSA
AKUX BiH mependauus?

*5. fAke mpaBmio mpomomorsio . I. MengeneeBy mnependaunTu
BJIACTUBOCTI IIfe He BIIKPUTUX eJeMeHTiB?
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*6. Ilepiogmunoio GpyHKIi€0 AKO0l Beauunuu, Ha gymMry 1. I. Meu-
IejieeBa, € 3MiHa (PisMUYHMNX i XIMIUHMX BJIACTHBOCTEH IIPOCTUX
peuoBHUH, a TaKOXXK (POPM Ta BJIACTHUBOCTEM CIIONYK?

§ 9. MepiognuHa cucrtema ximiuHNX enemeHTIB

Y ubomy naparpachi Bu glisHaeTecs:

* AKi BapiaHTW NepiognYHOI cMCTEMU € HANBINbLL PO3NOBCIOIKEHUMUY;

® qKe YNCNO EJIEMEHTIB BiAKPUTO Ha TenepiLlHili Yac;

® AKi XapaKTEPUCTUKU KOXXHOIO e1eMeHTa HaBeAeHO B NEPIOANYHIN cuc-
TEMI;

® 33 KON 03HAKOK E1EMEHTU B Nepiogun4yHii cucTeMi NoainsakTe Ha nepiogn
Ta rpynu;

* qKi nepiogn HA3VBAKTE MaNUMU, a SKi — BENNKUMU;

YOMY Py B KOPOTKIN (hopMi NepioanvHol cMcTeMn NoginsakoTe Ha roNoBHI

i MOBIYHI.

.

ITicna BigkpurTa mepiommunoro 3akomy I[. I. MengeneeB pos-
IOYaB CTBOPEHHS MePiogMYHOl cucTeMM XiMiUHMX eJIeMeHTiB, Ha
YAOCKOHAJEHHAM SKOI ITPAIlf0BaB yCe CBOE ITOMAJIBINE JKUTTA.

Ha croromui BijoMo KiJIbKa COTeHb BapiaHTiB mepiogmuHOl cuc-
TeMH: y BUTJIAAL TaOIUIlb, TeOMETPUUHUX @Qiryp, aHaJiTHUYHHUX
KPUBUX TOIIO. AJie HAWOIIBIIIOr0 PO3IOBCIOMKEHHA HAOYJIM TaKi:

e KopoTka (opma, abo 8-KJIiTKOBa, SKY CTBOPIOBAB IIe caM

O. I. Meugenees;
e gosra (popma, abo 18-xkaiTKoBA.

Yci cyuacHi ¢opmu mepioguuHoi cmcreMu MicTaTh 118 BimkpuTmx
Ha TemepimmHiil yac xiMmiuynmx enemeHTiB. KoikHUI i3 HUX TO3HAUEHUH
TLIBKM HOMYy IIPUTAMaHHUM XiMiUYHMM 3HAKOM 1 Ilocifjae IieBHe Mic-
e — KJIITUHKY B TaOJIHIl BifIIOBiZHO IO CBOTO aTOMHOTIO, a60 IIOPSI-
KoBoro, Homepa (Z). Tyt HaBemeHO ¥ TaKi HMOro XxapakTepUCTHUKHU, SK
HasBa eJIeMeHTa Ta cepelHs BigHocHa aToMHa Maca (4,).

Y rabauii KopoTKoi opmu Bei 118 esremMeHTiB po30MUTO HA mHepi-

onu (ix cim) i rpynu (ix Bicim).

Ilepiod — 1e TOPUMSOHTANBLHWII DPAJ eJeMeHTiB, PO3MileHmX
y OOpANKY 3POCTAaHHA iXHiX aTOMHHX HOMepiB. BiH moumHaeTbcA
JYKHUM eJIeMEeHTOM i 3aKiHUyeThbcA iHEePTHUM eJIeMeHTOM.

BunATKOM € mepiiuii mepios, AKUHN IIOUYMHAETHCS HEMETAJTiYHUM
ereMenToM — ligporeHom, i chomuii mepiof.
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Ilepiogu moxinsArTh Ha MaJi i Bequki.

Mauni nepiodu — ne 1, 2 i 3-#1, aKi cKJIamaOThCA JIUIIE 3 OJHO-
r0 TOPU30OHTAJILHOTO PALYy. ¥ IIEepIIOMY IIepiofi MicTATbCA TiJIbKHT
nBa exemenTu (Iizporen i Temiit), y apyromy Ta TpeThboMy — IIO
Bicim ememenTiB. 3a mpomosurieo . I. MengeneeBa, ix HasBaau
munosumu.

Beauxki nepiodu — ue 4, 5, 6 i 7-i1, i3 Hux 4, 5 i 6-if ckxa-
JIaloThCA 3 ABOX T'OPU3OHTAJBHUX pAniB. IIpu npomy BepxHilT pap
€ TMapHUM, a HIJKHiNI — HemapHuM. YeTBepruili i m’artmii mepiogm
micTaTh mo 18 ememeHTiB, mioctuit — 32. Chomwmii mepioxm, xoua
BiH i CKJIamaeThcA 3 OJHOTO PAAY, BiTHOCATH OO BEJIUKWUX, YV PO3-
PaxyHKy Ha Te, IO Horo OyJe HOMOBHEHO HOBUMHU — BiIKpUTHUMU
a00 CUMHTE30BAaHMMU eJeMeHTaMU. ¥YChOTO B IepioguuHiii cucremi
HaJIYyIOTh JEeCATH PAMIB.

Y mrocromy mepiomi micasa emementa Jlantamy La (aTomMHuUii HO-
mep 57) posmimnesno 14 eixeMeHTIB 3 aToMHUMHU HoMepamu 58-T1,
00’emHAHI 3arajJbHOI0 HA3BOIO «JAHTAHOIAM», TOOTO IMOAIOHI 3a Xi-
MiuHuMU BjaacTuBocTAMHu no Jlamtany. ¥ cboMoMy Iiepiomi micias
AxTtuniio Ac (atomuuii Homep 89) posmimieno 14 ereMeHTiB, aToM-
Hi HOMepu armx 90-103. Ix 06’exHAHO 3araJbHOI0 HABBOIO «aKTH-
HOIgM», TOOTO MOAiOHI 3a XiMiuHMMM BJIACTHBOCTAMHU 4O AKTHUHIiIO.
Yepes 1e OJd JIAHTAHOIAIB i aKTMHOIAIB y HIOCTOMY # ChOMOMY
mepiogax BHUIiJIEHO BCHOTO IIO OMHiM KJIiTHHIIL, IO3HAYEHUX BiAIo-
BimHo cumBosamu La i Ac.

Ximiuni cmMBOJM JaHTAHOIAIB Ta aKTHHOIAIB, a TaKoyK IXHI
aTOMHi HOMepH ¥ BiJHOCHI aTOMHI Macu HOMiIIeHO B KJIiTHHKAaX
OiJ MepioguYHOI0 CHCTEMOIO eJIEMEHTiB.

I'pyna — 1e CTOBOUMK, AKMUA MICTHUTBL eJIeMEeHTH 3 OJHAKOBOIO
BUIIOI0 BAJIEHTHICTIO, IO MOPiBHIOE HOMEPY I'PYIIH.

Howmep rpynu (pumMchbKa mudpa 3BepxXy TabJUIli) YKasye Ha MakK-
CUMAaJIbHO MOJKJIMBY BAJEHTHICTh y CIOJYKax, YTBOPEHUX eJieMeH-
TaMu, AKi HajgexxaTh A0 maHol rpynu. Tak, aToMum BCix eJeMeHTIB
IV rpynu mixg uac yTBOpPeHHS NEeBHUX CIOJYK BUABJIAIOTH BUILY
BaJIEHTHICTB, 1110 AopiBHIOE IV.

IIpoTe, mampukganm, ememeHT 1 rpynu Kymnpywm, samicTh BuUIoi
BajmenTHocTi I, Moxke BuaBaaTu BajeuTHicTh II (CuO), a ememeHT
VII rpynu ®ayop 3aBxkam oxuHoBasdeHTHHil. Ejmementu VIII rpynum
depym, Kobanbr, Hikon Bumry BaseHTHicTh VIII y cmonykax He
BUSBJSIOTh: BOHU, AK IIPABUJIO, ABO- 400 TPUBAJEHTHI.

Y nepiogmuniit cucTeMi BKasaHo 3arajbHi (OPMYJIU BUIIUX OKCH-
IiB eJeMeHTIiB KOKHOI I'pyIu.

T'pynu ckaagaroTbesa 3 ABOX IIATPYII: NOJIOBHOI i mobGiuHOi.
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T'onosni nidepynu — 1e TiATPynH, AKi MIiCTATH eIeMeHTH Ma-
JauX i BeJIMKuUX mepioxiB. Ix mosmauaroTh GykBOiO A.

Y mepioguuniii cucTeMi ejleMeHTiB KOPOTKOI ¢opMu € Bicim ro-
JOBHUX IIiATPYII, TOMY II[0 HEMAa€ eJIeMeHTiB, AKi BuABJaau O Ba-
JIeHTHICTh, BHUIIY 3a Bicim.

Jo TrosIoBHUX HiArpyn MOKYTb BXOITUTIH:

e MerarniuHi esemeHTH — roJsioBHI migrpynu I, I i IIT rpyn (Bu-

HATOK — DBop);

e HeMeTaJiuHi exemeHTU — rojoBHIi niarpynu VI i VII rpym;

e iHepTHi ereMeHTH — rojioBHa miarpyna VIII rpymnu.

ITo6iuni nidzpynu — Ie TWiATPYNOH, MO AKUX HAJEKATh €JIEMEHTHU
TinbKU BeJUKUX mnepioxiB. IloumHaOThCA BOHU B YeTBEPTOMY Iiepi-
oxmi. Ix mosmauarors GykBo0 B.

VYci enemMeHTHM NMOGIYHUX MiATPYI € MeTAJiYHUMM €JIeMEeHTaMU.
Sk mpukgazx mominy esieMeHTIB Ha HOiATpYyNM MOMKHA PO3IVIAHYTU
II rpyny.

I'pyna exemenris I1
ITepiox Pan .
roJIOBHA nmobiuna } ITigrpynu
Meu . 2 Be
ani mepiogu
3 3 Mg
4 Ca
4
5 Zn
5 6 Sr
Benuki nepiogu 7 Cd
8 Ba
6
9 Hg
7 10 Ra

EnemenTru KoxXHOI miArpynm MarmTh AysKe mOmiOHI ximiuni BiacTu-
BocTi. BogHOUYAC BIACTUBOCTI €JIEMEHTIB TOJIOBHUX i MOOIUYHUX miArpyn
JOCTaTHBOIO Mipoio BimpisHsaioThesa. Hampuwimazn, vy VII rpymni e gsi
miArpymnu: ToJ0OBHA — TaJIOTeHiB i mobiuna — Maurany (puc. 5).

Y ronoBHill migrpymi eaeMeHTHM — HeMeTaJiuHi, y HMOGIUHINT —
MeTasiuHi. AJsie 3a AOCUTHL HE3HAYHUM BUHATKOM HOAIGHICTH eJie-
MEHTiB 000X HiATrpyI IOJISTae B TOMY, II[0 B CIOJYKaX BOHU CIIPO-
MOXKHI BUABJATU HAUBUWY 6aJeHMHicMb, sKa O00pi8HIOE HOMeEpY
epynu. Tomy ixHi Bummi okcugu (TO6TO Ti, y AKUX €JI€MEHT BUABJIAE
BUIIYy BaJICHTHICTH) MaoTh 3aranbHy dopmyrny E,O, (v nepioguusniii
rabuuni ix nosHauaioTh AK R,0,;). Bunarok — Payop: itoro Ba-
JIEHTHIiCTh He mepeBuiye 1.
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Il 3anuTaHHS Ta 3aBOaHHA

°1.

°3.
°4,

| VII |

F 2 F |
c1 B4 c1 B4
Br 135} EMn 25] Mn
2 \ Br 22 EEI
At B2 ( P re 2] Re
3]
TomoBua \ I / ITo6iuna
. 73] :
migrpyma \ Re ) migrpyna
At
EO. |

Bumia Banentuicts VII

Puc. 5. Ximiuni enementu VII rpynu nepiogmysoi cucreMu

0-

\l
Ckinpku BapiauTiB mepiogmuHOl cucTeMH XiMiuHMX )
eJeMeHTiB Bimomo Ha chorofHi? fKi 3 HuxX HaOyau
HaMbiJBIITOr0 3acTOCYBaHHA?
CKiJIbKU eJIeMeHTiB BiIKPHUTO Ha TelepilnHiil uac?
CkinbKu mepiofiB i rpyn y KOpoTKiit hopMmi mepioguunol crcreMu?
IITo Taxe mnepiox? ki mepiogu Bu 3Haere? ki mnepioxm
. I. MeHzgeneeB HasBaB TUIOBUMMU?
CrilmbKU eJleMeHTiB po3MiIlleHO: a) y IeprioMy mepiomi?
0) y Mmasux mepiomax? B) y ueTBepTOMY Iepiozi?
Yum BigpisHAIOTHCA AOBri Iepiogu IepiogMyHOI CUCTEMU Bin
KOPOTKUX?
V akiit rpymi mepiogmuHOI cucTeMH PO3MIiIlleHO iHEpTHi eje-
menTn? AKuil i3 MUX elIeMeHTIiB y BUIVIALL IPOCTOI PEUOBUHU
Mae Hanbiabiry XiMiuHy cTifiKicTn?
VEKaxiTh MaKcHMaJbHY BaJICHTHICTH ejieMeHTiB V TpPymu Tro-
JIOBHOI HiArpymm Ta cKJah IXHiIX OKcuAiB i rigpoxcumiB sa
MaKCHUMaJbHOI BaJIEHTHOCTI eJeMeHTa.
VYramiTh 3-IOMiK HaBeZeHUX HUKUYe eJIeMEeHTiB TOi, IO Mae
ximMiuHi BJIacTHUBOCTi, AKi JO03BOJAOTH T'OBOPUTH IIPO HOTO IIO-
ni6HicTs, mo ememenTa HiTporema:
a) Cuminiii; 6) Cyasdyp;  B) Pocdop; r) AsromiHi.
IloacuiTe yomy.
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10. Enement yrBopioe oxkcup EO,, y axoMy i1oro BaJIeHTHICTH JO-
piBHioe HOMepy rpymnu IV. 3 TigporeHom 1ieii eleMeHT yTBO-
pIoe JIeTKy cmoayky 3 macoBoroo uacTkono w(H) = 12,5 %.
ITo me 3a enemeHT?

11. fAxa dopmysia BUIIOTO OKCUAY ejeMeHTa 3 IOPAAKOBUM HO-
mepoMm 15? fKoio € MacoBa 4acTKa I[LOT'0 €JIeMeHTa B OKCHUIi?

12. Macora yacTka OKCUTeHY B OKCHU[i, YTBOPEHOMY €JIeMEeHTOM
VI rpynu mepiogmusoi cucremu, craHoBuTh 60 % . HasBiTh
el OKCHUI.

13. ki MacoBi uYacTKu eJileMeHTIB y BHUINOMY OKcuiai XJopy
CL0,?

14. B okcuai mMacoBa dYacTKa MeTAJNiUHOTO eJieMeHTa CKJIamaec
46,7 % . Sdxwuit ximiuHuii ejeMeHT rojoBHOI miarpynu I rpy-
Y MEepioAUYHOI CHCTEMU YTBOPHUB Ilel OKCUA?

§ 10. byaoBa atoma. Mopenb atoma E. Pesepdpoppa.
Qi3n4HNI 3MiCT NepiogNYHOro 3aKoHy

Y ubomy naparpachi Bu gizHaeTecs:

® 3 AKNX OCHOBHUX YaCTVHOK CK/120a€EThCA aToM;

® 3 AKNX OCHOBHNX YaCTUHOK CK/12Q0aeThCa SAPO aToMa;

* y YoMy nonsrae QisnYHUA 3MICT NePioaNYHOro 3aKOHY;

* AKa XapakTepuCTUKa aTtoMa BU3HAYa€ MEPioavMyHy MOBTOPIOBAHICTb
BJTACTUBOCTEN ENEMEHTIB i IXHIX CNONYK.

BymoBa atoma. o 1870 pp. aTomM yBasKaju HEIOAiJbHOIO, TOOTO
HaMeHIII010, a00 eJleMeHTapHOI0, YaCTUHKOI peuoBuHU. TaKi ysaBieH-
HS MaHyBaJW B HAYIl MOBrUM uvac. AJie 3aJIUINAJIOCS HEe3PO3yMiIuM,
YUM aTOMM OJHOT'O BHUIY BiIPi3HAIOTHCS BiJ aTOMiB iHITIOTO BUIY.

Y XIX cr. 3a €eguHy KiJIbKicHY XapaKTepHUCTHKY aToMa Opa-
au #ioro macy. Came ma 1iii migcrasi II. I. MeupeneeB moOymy-
BaB IePiOAMYHY cucTeMy XiMiuHUX ejemeHTiB. OmHaK BiH He 3Mir,
KOPUCTYIOUNCH TiJIbKY IIUMU TaHUMHU, MMOACHUTU NPUUUHY Iepio-
JUYHOI IIOBTOPIOBAHOCTL BJIACTMBOCTEH esleMeHTiB. Bysio Hespodywmi-
JI0, YOMY aToMu 3 OJM3BbKOI0 Macoi, Hampukjaan Amtomiminn i Cu-
Jimif, nysKe BiAPiBHAIOTHCA 3a CBOIMM BJIACTHUBOCTAMM, a aTOMHU
3 pisummMm Macamu, HanpukJaan Jlitiit i Harpiii, matoTh momi6Hi
BiactuBocTi. Ile o3Hauaso, 10 AJIA XapaKTEPUCTUKU CIIPOMOXKHOC-
Ti aToMiB yTBOpIOBaTH pisHiI ximiuHi cmosyku opHiel KigbkicHOI

42



Be€JIMUYMHN — MaCu — HEIOCTaTHBO. TOMy EJIEI{TDOH/

- S

HeoOximHo Oys0 BMBYATH BHYTPIIIHIO OY- - AN
AN
JIOBY aTOMiB. /

’ \
/

\
. . . . Anpo aToma,
Bigkpurra y ¢isumi mHa Mexi XIX-— ; AP \

1 1
XX cT. moKasaiu, II0 aTOM Mae€ CKJIATHY {‘~10*10M + ,}
o6ymoBy. [lo #oro ckjagy BXOAATH €JEKT- | J—L /]
-15
pOHH. \ ~10 "™ S
N
N 4
Enexmpon — Ie Halijermia ejieMeHTap- S~ T
Ha YacTUHKaA aTtoMa. EJeKTpUUYHUU 3apsan
Puc. 6. Atom
eJeKTPOHA HAa3WBAIOTHh eJeMeHMAPHUM —
CKJIaQZa€eThbCA

BilH HaMMeHIIUU 3 yCiX 3apAniB 1 AOpPiB- 3 HOBHTIBHO

HIoe —1. ¥Yci Bimomi mosmTuBHI Ta Hera- BAPAMIKEHOTO AIPa Ta
TUBHI 3apAAW KPaTHi 3apAAy €JNeKTDPOHA, meraTWBHO 3aDAMKEHUX
TOMY Oro abCOJIOTHY BEJUUYHUHY B3SITO 34 eJIeKTPOHIB
ONMHUII0 BUMipy. EjeKTpoH mosHauyaimoTh

cumBosoM e. Maca cmokomo enexrpona (9,1+107°" kr) y 1837 pasis
MEHIIIa 3a Macy Haunjerioro aroma limporemny.

Pesepdopn moBiB mocaimamm, 1110 B IIEHTPi aToMa € HaA3BUYAWHO
MaJia HIiJIbHA YaCTUHKA, dKa Mae mo3uTuBHUM 3apan. Ilio gactus-
Ky HasBanu adpom amoma (CHHOHIM — HYKJiZA, Bif JIATWHCHKOTO
nucleos, 110 0O3HAYA€E «AAPO»). Y HHOMY 30cCepemKeHa TPAKTUYIHO
Bca maca atoma — 99,97 %.

Mopgear atoma E. Pesepdopma. Ha mimcrasi mporo BigKpuUTTA
Pesepdopn y 1911 p. cTBOpuMB ILTaHETapHY MOJeJbL aToMma, 3Tij-
HO 3 AKOI0 amom CKLadaembvbca 3 NO3UMUGHO 3apadiienozo adpa
ma HezamuéHo 3apadieHUux erleKmpoHié, Wo PpYxarombvbcsa HAEKO-
10 Hb020.

3 eJIeKTPOHEUTPAJbHOCTI BiIbHUX (HE3B’ABaHUX Y MOJIEKYJIN)
aTOMiB BUILIMBAE, IO B HUX MAIOTh MICTHUTHUCS OSHAKOBI KiJIBKOCTI IIO-
BUTUBHUX i HETaTUBHUX OJUHUIL €JIEKTPUKMW. Bech MO3MTWMBHUM 3a-
PAn 30cepemsKeHo y AApi aroMa. BiH Mae KoMIIeHCyBaTHCS BiATOBiZHUM
YMCJIOM HETaTHBHO 3aPAMKEHNX €JIEKTPOHIB, SKi IPYIYIOTBCA HABKOJIO
fiIpa y BUTJIAZAL TaKk 3BAaHUX eleKMPOHHUX 000/10HOK, a00 eHepzemuy-
Hux pienieé. Posmip sanxpa mpmbsmsao B 100 000 pasiB meHmmii Bix
poamipy camoro aroma (puc. 6).

Cyuacne dopmymroBaHHS TepioguuHOro 3aKoHy. ¥ 1913 p. aHrumiii-
cbkuii yuenmii I Mosymi B pmociijax i3 peHTTeHIBCBKUM BUIIPOMiHIO-
BaHHSM BU3HAUWB, III0 aTOMM OFHOTO If TOTO CAMOT'O €JIEMEHTa 3aBXKAU
MAaloTh ONHAKOBUI 3apsAnd AApa, Xodua Maca iXHiX aTOMiB Moke OyTH pis-
HoW. Ile osHauae, 1m0 He Maca, a came 3apad aA0pa € OCHOBHOIO (isun-
HOI0 XapaKmepucmuKor, siKa BiApisHAEe aToMu OZHOTO BUAY Bif aToMiB
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immoro. 3aBAAKK MM [JOCTiaM CTAJO0 TAKOK 3PO3YMLIMM, IO 3apsf
sopa aToMa 3aBXKAM UYNMCEJbHO JODiBHIOE aTOMHOMY (LIOPSIKOBOMY) HO-
Mepy Z ejleMeHTa B nepionuuHiil cucreMi. Ile mae MOMKIMBICTD JaTH TOU-
Hillle BUSHAYEHHS MOHATTA «XiMiUHUI eJIeMeHT>».

Ximiunuil enemenm — 1ie BUJ ATOMIB 3 OTHAKOBMM 3apAaoM AAPA.

Yepesa Te IO T'OJIOBHOIO XapPaKTEPUCTHUKOI XiMiuHOTO ejeMeH-
Ta € He Maca, a 3apdan saapa ioro aroma, OyJo 3MiHeHO It (op-
MYJIOBaHHA NEePiOAMYHOTO 3aKOHY, IO MaJjo BifIoBimaTm HOBOMY
disuuHOMYy 3MicTy, IOB’sI3aHOMY 3 OYyZOBOIO aToMa.

Bnracmueocmi ximivHux enemenmié, @ maxKoi YymeopeHux HUMU
npocmux i ckiadHUX pewo6uH nepebysaromv y nepioduuniii 3a-
nesxcHocmi 6i0 3apadie amomnux adep.

Y upomy mossarae (pismuHMI 3MiCT HepiogMUYHOTO 3aKOHY.

Epnect Peszepdopa
(1871-1937)
IIix uyac pochimkeHHs po3maay pPamiOAKTHUBHUX eJie-
menTiB E. Pesepdopn Binkpus o- ¥ -BUOpPOMiHIOBAaHHSA
Ta CTBOPUB IIePIIIy Teopiio pajgioakTuBHOCTI. 3a 1i Bix-
Kputrta B 1908 p. iftomy Oysio npucya:xeno HobGeniBcbKy
npemio 3 ximii. Pesepdops Takox BigKpuB aToMHe
SIPO, 3aIPOIIOHYBAB ILIaHETApPHY MOJEeJb aToMa il IIpo-
BiB mepIlly y CBiTi IITyYHY SiIEPHY peakIIiio.

Il 3anuTtaHHSA Ta 3aBAaHHS

1. Yomy [I. I. MeHmeneeB He 3Mir MOSCHUTHA IPUYUHY Te-
piommuyHOI TOBTOPIOBAHOCTI BJIACTHBOCTEH eIeMeHTiB? .

2. dxi Bigkpurra y ¢isumi Ha Mexi XIX i XX cr. mo-
Kasajgw, III0 aTOM Mae€ CKJIanHy OymoBy?

3. fAx mosHauaroTh eeKTpou? KUl egeMeHTAPHUI 3apsl eJIeKTPO-
Ha? Yu MOXKHA BigHECTH €JIEKTPOH [0 eJIeMEHTAPHUX YACTHHOK?

°4. fAki yacTUHKHU BXOAATH OO0 CKJanmy aroma? JKuii BOHM MaloTh
zapan?

5. fki xapaKTepuCTHUKM aToMa BU 3HaeTe?

°6. JlaiiTe BU3HAUEHHS IMOHATTS <«XiMiUuHUI eJeMeHT».

7. HaBemiTh cyuacHe (QOpMYyJIOBaHHS TMEePiOAWUIHOTO 3aKOHY.
Yum BOHO BifpisHsETbCA Big TOro, IO B BUBYAJU paHirme?
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§ 11. Cknap atomHux agep. ATOMHUII HOMep
enemeHTa — 3apap Aapa noro atoma

Y ubomy naparpadi Bu gizHaeTteca:

® {3 YOro CKN1aJaeTbesa A0PO aToMa;

® 1110 TaKe MacOBE (HYKNOHHE) Ta MPOTOHHE YNCa;

® AKE YUCNO BM3HAYae NOPSOKOBUA HOMED &fIEMEHTA B MEPiOONYHIn cuc-
TEMI.

Ha renepimiuiit uac y axpi aroma BigfKpuTo Taki HaliBasKJINBi-
ri eJileMeHTapHI YaCTMHKMU, AK IPOTOHU (II03HAYAIOTH CHUMBOJIOM D)
i HeliTpoHU (IIO3HAUAIOTL CUMBOJIOM n). BoHu € pisHMMEU cTaHamMu
ONHiel YaCTMHKM — HYKJIOHA.

PizHOBUI aTOMHUX simep 3 NEBHUM YHCJIOM IIPOTOHIB i HEHTPOHIB
Ha3WBaIOTh HYKAiOOM.

BigomocTi Tpo OCHOBHI YacTHMHKM, IO BXOAATH OO0 CKJAIy aTo-
Ma, HaBegeHOo B Tabauili 4.

Tabruus 4
OCHOBHIi YaCTHMHKH, fIKi yTBOPIOIOTH aTOM
Yacrun- | [losna- AgTop i pik 3aps Macose Maca
Ka YeHHA BiI[RpMTTﬂ pAaz YHUCJTO0 KI' a.0.M.
Enexk- Hox. Mx. Tomcon, 31
e— -1 0 9,11-10 0,00055
TPOH 1897
Ilporon | p E. Pesepdopn, +1 1 |1,67-10%| 1,0073
1920
. . Yensik, L1027
HeiiTpon n 1932 0 1 1,67-10 1,0087
IIpomon — crabinbHa ejeMeHTapHA YacTHUHKA 3 IIOBUTUBHUM

eJIEKTPUYHUM 3apAnoM +1 B OOUHUISAX €JeMEeHTAPHOrO eJIeKTPHU-
HOTO 3apaxy i macoio, 1o gopiBHiooe 1 a.o.m. (a6o 1,66 - 107 KT).

IcuyBanHsa mpoToHa mepenbaumB i gaB oMy HasBy E. Pesepdopi.

Heiimpon — eneKTpmMUYHO HeHWTpaJbHA ejleMeHTapHa YacTHUHKA
TakoX Macoio 1 a.o.m.

HeBmoBsi micas BigKpUTTA HEUTpoOHA YKPAIHCBKUNA YyUeHUH
M. . IBaneHKO BIepIlle 3aIIPOIIOHYBAaB IIPOTOHHO-HEHTPOHHY MO-
Iesb OYIOBU AApa aToMa, AKY B MONAJBIIIOMY PO3BUHYB HiMeIbKUH
disux B. T'eiizenbepr.

BigmoBimHo mo 1iei Momesi cymapHa KiJgbKicTh IIPOTOHIB Z
i HeliTpouiB N y saapi aTomMa IIEeBHOTO eJeMeHTa MOPiBHIOE IIiJIo-
YUCJIOBOMY OKPYIJIEHOMY 3HAUE€HHIO aTOMHOI Macu, siKke Ha3uBalOTh
macoseum, abo HYKLOHHUM, Huciom amoma A:

A=Z+ N.
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MacoBe uMcI0 = YHMCJIO HPOTOHIB + YMCJIO HEHTPOHIB.

OckinbKM Maca KOXKHOTO NPOTOHA Ta HeHWTpPOHA IPUOJIM3HO IO-
piBHIOE 1 a.0.M., a Maca eJIeKTPOHA AY)Ke MaJia, TO MACO6€ UUCLO
amoma npubiu3Ho OOPi6HIOE 11020 8i0HOCHILL amomMHill maci.

Yucso npoToHIB y AApi xapakTepusye Horo sapdan i IopiBHIOE
amomuomy (nopsadxoeomy) Homepy XimiuHOTO esieMeHTa, abo mpo-
MOHHOMY wucry Z:

Z=A-N.
3a 1ieo GOopMyJI0I0 MOYKHA BU3HAUUTHU UNCJIO HEUTPOHIB:
N=A-_Z.

HykyoHHe Ta IPOTOHHE UMCJA IMO3HAUYAIOTH BiIOBiZIHO BepXHIM
i HMMKHIM iHZeKcaMu JIIBOPYY BiJl CHMBOJIY €JIeMEHTa, HaIlpuKJIami:

Macose
(HyKJIOHHE)

yucao A \ e

Al —
13
Aromuui# HOMEp Z /

(IPOTOHHE YUCJIO)

CumBou (3HAK)
ximiuHOTO eeMeHTA

o

Yepe3 Te IM0 NOBUTMBHUU B3apAk IPOTOHA I HETaTUBHUM 3a-
pPAL eJIeKTPOHA OJHAKOBi 3a abCOJIOTHUM 3HAUEHHAM, B aTOMi AK
B eJIeKTPOHENTpaNbHiNl YaCTUHIIL YMCJIO eJIeKTPOHIB B 000JIOHIII 3aB-
JKAU OOPiIBHIOE YMCJY NPOTOHIB y axpi. Takum umHOM, no3umus-
Huil 3apsad A0pa 8U3HAYAE HUCNO eeKMPOHi8 8 eJeKMmpPOHHIil 060-
JOHYI amoma ¥ TUM caMUM Yci 61aCMuUB0Cmi elemMenma, a TaKoX
MicHe #oro poarallyBaHHS B IepiogWuHiN cucTeMi. ¥ IIbOoMY HOJIA-
rae ¢iswuHU 3MicT aTOMHOTO HOMepa eJieMeHTa:

ATOMHMI HOMED eJIeMeHTa = YMCJy IPOTOHIB y Anpi =
= 3apagy AApa aToMa = YHCIY eJeKTPOHIiB B aTOMi.

Or:ke, amom cknradaemvbca 3 adpa ma eneKkmponié; a0po
(Hyxnid), y c6o10 wepzy, cknadaemovbca 3 NPOMOHié6 ma HellmpPoHia
i mae nosumuenuill 3apad. Hyxnidom Ha3uearomsv pisnoeud amo-
mis.

JAvurpo Amurposuu IsaneHko
(1904-1994)

Bunarauii ¢isuk-reopetuk XX cT., aBTOpP IPOTOH-
HO-HEUTPOHHOI Mojesii aTromMHOro sxapa. HapomuBca B
ITosnraBi. HaBuaBca B IlonTaBchbKOMY IlefaroriuHomy
imctuTyTi #1 XapKiBchbKOMY yHiBepcuTeTi.

Y 1929 p. oyosmB TeopeTMUHHM Bigmin VYipa-
iHCbKOTO (hisuKo-TexHiuHOrO iHCTHTYTY. ¥ 1930—
1931 pp. — npodecop XapKiBCbKOTO yHiBepcurery,
3aBinmyBau kadenpu TeopeTnyHOI (isukyu XapKiBCHKO-
ro MeXaHiKO-MaIlINHOOYAiBHOTO iHCTUTYTY.

Im’a IO. . Ianenka Ha3aBKAM BBiHILIO B icTOpito
cBiTOBOI HayKu.
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I Mpuknag po3B’aA3yBaHHA 3agay

CKiJIbKU eJIEKTPOHIB, IIPOTOHIB i HEMTPOHIB MicTuUThCA y
s T 12719 -
B atomi Momy ~“'1?
Poszg’asannsa
WUon mae aromuHUit HOMep 53, otTike, atom Momy mic-
TUTh 53 HIPOTOHUW Ta 53 €JIeKTPOHU. BU3HAUMMO UYMCIO HEUTPOHIB

y anpi aroma I

N=A-53=127-53 = 74.
Bionosiov: 53 eneKTpoHu, 53 MpPOoTOHHU, 74 HENTPOHU.

Il 3anuTaHHs Ta 3aBAaHHA

S)m
o . . . “‘
1. AKi eleMeHTapHI YaCTHHKM aToMa € PisHUMMN CTaHAa- )
MU OIHi€l YaCTMHKU — HYKJOHAa? -
° 2. Ary eseMeHTApPHY YACTHHKY aTOMa HA3MBAIOTh IPOTOHOM?
HeliTpoHoMm? fAxuii 3apsAn Ta sIKa Maca KOMKHOI 3 HUX?

3. ¥V uoMy CyTHIiCTH IPOTOHHO-HEHUTPOHHOI MoOZesi OyZOBU Axpa
aroma? fIkwmit yuenwuii ymepire ii 3anmpomoHyBaB?

° 4, IIlo Take macoBe, ab0 HYKJOHHe, umcjo aroma? 3a SKOIO
(opmys0i0 #10TO0 0OUUCIIIOIOTH?

Yomy npubJIM3HO TOPiIBHIOE MAacoBe UMCJI0 aToma?
IITo Take mpotorHe uyuciao? YoMy BOHO IOpiBHIOE?
Yomy aToM € €JeKTPOHEHTPaJIbHOI0 YACTHUHKOIO?

© No o

YoMy OOPiBHIOE YMCJIO €JEKTPOHIB B €JIeKTPOHHiN 000JIOHIIL
aroma?

©

Y uomy mosiarae GpiswUHUI 3MiCT aTOMHOTO HOMepa ejeMeHTa?

10. Arom Kapbony mictuth 6 enexkTponiB. Homy aopiBHIOE 3a-
pan: a) aroma Kapbony; 6) aapa aroma Kap6omy?

11. fapo aToma xiMiuHOro ejeMeHTAa MiCTHUTH ABa MPOTOHU II IBa
HeHUTpPOHU. 3alUIIiTh ITO3HAUEHHS I[bOT'0 aTOMAa: YKaMiThb Xi-
MiYHUHA CHMMBOJI, aTOMHUU HOMeD (IIPOTOHHE YMCJO) i MacoBe
(HYKJIOHHE) YMCJIO.

12. Ckinbku OpPOTOHIB i HEUTPOHIB MicTAThHCA B AApPax aTOMiB:

a) Xmaopy; 6) luury?
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§ 12. I13otonm cTabinbHi i papgioakTuBHI

Y ubomy naparpadi Bu gisHaeTecs:

® |0 TaKe i3oTonu;
* YOMY BiQHOCHY aTOMHY Macy ejIeMeHTIB No3Ha4aTb APO6OBUMU YNC-

namu.

Isoronmu. 3 aHamidy maHMX, HaBeJeHUX Y IepioguuHiili cucre-
Mi, BUAHO, IO BifHOCHI aTOMHI Macu XiMiUYHMX eJIeMEHTiB MaiOTh
npoboBi 3HaUeHHSA, IPUUYOMY B3i 30iJbIIIeHHAM aTOMHOrO HOMepa
aToMHa Maca eJjieMeHTiB 3pocrae. OmHAK cmocrepiraerbcsa meske
HOPYIIIeHHS 3aKOHOMipHOCTi: y mapax eimemeHTiB Aproum—Kauriii,
Ko6ansr—Hikon, Tenyp—Wox,
10 CTOITh IIOIIepeny, Mae OiJbIly BiZHOCHY aTOMHY MAacy, HiK Ha-
CTYITHUMA.
BuHVKAIOTH 3aIUTAHHA: YOMY MACU NO3HAYeHO Opobo8UMU HUC-
AAMU, AKUL0 MACU NPOMOHIE i HellmpoHie npuiinamo 3a 1, a macoio
eleKmponi6 MoxcHa 3Hexmyeamu? Axa npuvurHa nopyuleHd nocJi-
008H020 3POCMAHHA AMOMHUX Mac 8i0 enemenma 00 enemenma?
HocaimxeHHs IMMOKasaju, M0 B IPUPOJL iCHYIOTH aTOMHU OJHO-
ro i TOro K caMOro ejeMeHTa, ajie 3 pPidHOo Macow. Hampukian,
Bimomo atomu Xjopy 3 Mmacorw 35 i 37. Ommax sapsan Agep IuUX
aToMiB OfHaKOBUii, TOOTO BOHM MiCTATh OJHAKOBE UMCJIO HPOTOHIB
Z, a BiIpi3HAIOTHCA MiK CO00I0 JIHIIIEe UMCJIOM HEUTpPOHiB N.

Topiti—IIporakTuHilli exement,

PisHOBUaM aTOMIB OTHOTO €JIeMEHTa, [0 MAalTh OJHAKOBI 3apamu
anep, ajge pisHi Mmacu (MacoBi uuciia), HAa3MBAIOTh LI30MOnamu.

TUHKY) Y HepioanMYHil cucTeMi XiMiuHMX ejleMeHTiB.

CioBO «iszoTom» CKJIaZaeTbCcA 3 JOBOX TI'PEIbKUX CJIiB: i30Cc —
«oouH» 1 monoc — «wMicme». IsorTonu 3alimMaioTh omHe Micie (KJIi-

AToMu Bcix izoTomiB oZHOTO II TOrO CaAMOIO ejieMeHTa MAaloTh Of-
HaKOBe UMCJIO IIPOTOHIB Ta eJIeKTPOHiB, a BiApisHAIOTHCA OAUH Bif
OMHOTO TiJILKY YMCJIOM HEHUTPOHiB. ¥ Tabiuiii 5 HaBegeHO XapaKTe-
pucTukm isoromiB ememenTa KapOoHy.

Tabruus 5
XapakTepuctuku izoromie exemenra KapGony
IzoTonn AToMHUII HOMED Yucao HeliTpoHiB | MacoBe uuciao
(mosHaueHHd) | (YMCIO IPOTOHIB) Z N A
5C 6 6 12
sC 6 7 13
sC 6 8 14
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Bimomo izoronu 94 npupoguux enementis. Tak, OKkcuren mae Tpu
isoronmu 3 macosumu umciaamu 16, 17 i 18. Ix mosHauaroTs BigmoBij-
o '50, '10 i 0, ne 8 — me mporonne uuciao, a 16, 17 i 18 — ny-
KJIOHHI ymcJa.

Bidnocna amomna maca ximiunozo enemenma (A,) mopisHIOE ce-
pPegHBOMY 3HAYEHHI0 MAacC yciX HOro MpPUPOIHHUX i30TONIIB 3 ypaxy-
BaHHAM iXHHOI MONIUPEHOCTi B MPUPOi.

BigzocHi aTomHI Macu esieMeHTiB (4,), 110 HaBeJeHi B mepiomud-
Hill cucTeMi, ABJIAIOTH CO00I0 cepenHi MacoBi (HYKJIOHHI) uucia mpu-
poxHUX cywmiiiei idoromiB. Ile ogHa 3 mpuumH TOTO, YOMY 3HAUYEHHS
BiJHOCHUX aTOMHHUX Mac A, He € I[iIJIOYMCJIOBUMH.

Hanpuknazn, y mepioguuniii cucremi enemeHT ApProH is Bimmoc-
HOIO aTOMHOI0 Macoo A, = 39,95, aka nepeBuIlye BifHOCHY aTOMHY
macy Kaimiro A, (K) = 39,1, mae aromHuit Homep 18, a Kamitt — 19.
Ieit daxT yrasye Ha Te, 110 i3 cywmimri Tpbox isoTomiB Aprony —
¥ Ar, BAr, jsAr, axi icHyoTh y TpuUpOAi, MacoBa uacTKa i30ToImy
;‘gAr HaubigbIa i cranoBuTh 96,6 % . Och YoMy cepefHsI BeaInumHa
MacoBux umces ejdeMeHTa Aprony — 39,95. Is mpupoaHoi cywmi-
mi Tprox isoromis Kamio %K, jJK, j;K Haiibinbma macoBa uact-
ka — 93,1 % mnpunanae Ha isoron ’yK. Tomy cepenHs BeJWdIMHA
BigHOCHOI aromuoi mMacu A, (K) = 39,1 Bu3HauaeTbCA B OCHOBHOMY
MACOBMM UYMCJIOM caMe IIbOro i3oTomy. A 3 TOUKM 30Dy BEJIUUYUHU
3apAniB aToMHUX aaep eaeMmeHTu Ar i K poswmimierno B mepioguuHiit
CUCTEMi NPaBUJBLHO.

PagioaktuBHicts. ¥ 1903 p. E. Pezepdopn i ®. Coxai mitimiim
BHCHOBKY, II[0 paJioaKTHWBHE BUIIPOMiHIOBaHHA, ke 1896 p. cmo-
crepiraB A. BekKepeinb, BUHMKAE 3a YMOBHU PO3IAAy PagioaKTUB-
HUX eJIEMEeHTiB i3 IepeTBOpPeHHSIM iX Ha aTOMHU iHIINX eJeMeHTIB,
HAIpUKJIaI:

20Ra = 2Rn + *He.

CnoHTaHHe (caMOUMHHE) IIEPETBOPEHHS HECTiMKMX aTOMHUX
sAmep Ha iHIII AApa, 0 CYIPOBOIMKYETHCA BUIPOMIHIOBAHHAM pi3-
HUX YaCTMHOK, HA3UBAIOTL padioakmuéHum po3nadom XiMiuHMX
eJleMeHTiB, abo padioaxkmuénicmio.

3acrocyBaHHA paJioakTHBHHUX i3otomiB. PanmioakTuBHi i3oromm
IIMPOKO BUKOPHUCTOBYIOTh Y HAYKOBUX TOCJiIKEHHSIX, ITPOMUCJIO-
BOCTi, CiIbCBKOMY TI'OCHOJAapPCTBi, MeguIuHi, 6ioyorii Ta ximii, Tomy
iX Omep:KYIOTh y BeJNHUKilli KiJIbKOCTi. 3a HOIIOMOroi0 paaioisoToIiB
JOCJiIKYIOTh XiMiuHI peakIlii, BUBUAIOTEH IIJISXHU IIOIIMPEHHS JiKiB
y OpraHiaMmi, SHUINYIOTh KJIITHHM PAKOBUX HYXJHWH, KOHTPOJIOIOTH
BUTIK rasy Ta Ha()TH, BH3HAYAIOTh BiK apxXeoJoriuHmx o0’ €KTiB,
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ripcerux mopin. Bix 3emui (61u3bK0 5 MiIpn
pokiB) Oyji0 BH3HAUEHO 3a BMiCTOM i3oTomiB
VYpany U i Ilarom6ymy Pb y mearkux ripcbKux
mopojax.

MkigmuBa pgia pagianii =Ha opramismwu.
Y pesyaprari mii pagiaimii DOIIKOAMKYIOTBCS
KJIITUHU ¥ HOPyIIyeThcsi oOMiH pedoBuH. Ye-
pes Ie pagioaKTHBHE BUIPOMIHIOBAHHS IYyiKe
MIKiAJINBe [IJA OpraHisamy JoanHu. Beawmki
031 BUIIPOMIiHIOBAHHS IIPU3BOAATH 0 CEPIO3-
HHUX 3aXBOpPIOBaHb i HaBiTh 3armbesi. Tomy crmemiaJbHMMM TO3HAU-
KaMHU BKas3yIOThb Ha MicIisd, HeOe3IeuHi uepe3 pajioaKTHBHE BUIIPO-
MiHIOBaHHA (puc. 7).

Puc. 7. ITosuauka
paniamiiiaoi
Hebesnexku

Mapia Cxaomoscska-Kropi
(1867-1934)

dizuk i ximik, nmpodecop Ilapmspkoro ymHiBepcu-
Tery. OfgHa 3 TBOPIIB YUEHHA PO PaJiOAKTHUBHICTB.
Pasom iz IT’epom Kiopi Bimxpuia Ilosowiii i Pamiii.
Hobyna wmeramiuamit pazgiit (1910), mocaimguna ioro
BJIACTUBOCTi Ta BBeJa TePMiH «paJioaKTUBHiCTH». Pa-
3oMm 3 A. Bexkepeisem i II. Kiopi ymocroena HobGesriB-
cbKoi mpemii 3 disuku (1903). Jlaypear HobGeniBcbKoi
mpewmii 3 ximii (1911).

I [1ns nonutTanBux —-

Isorotu enementa Iigporenmy, Ha BigMiHy Bim iso- ;
TOHNiB iHIIMX eJIeMeHTiB, MalOTh BJACHiI Has3BHM. I3oTomm; d
Tigporeny mosHa4aiOTh CIEIiaJbHUMH CHUMBOJAMU. 3BU-

yaiaui imporen H(iH) orpuMmaB HasBy IIporiii, Bamkuii I'igpo-
ren D(?H) — Ilefirepiit, a mryunuit magsamxuit T(PH) — Tpu-
Titi. fgpa Bcix isoromiB Timporeny (pmc. 8) micTATH OOWH IPOTOH
(Z = 1), agpo Heiirepito MicTUTh T0JATKOBO oguH HeUTpoH (N = 1),
a agpo Tpurito — gBa HeliTporu (N = 2).

Baxxra Boma D,0, no crumany axoi Bxoxuth [eiiTepiit, 30BHI mo-
mioHa mo 3BMUYAMHOI BOAM, aJjie BCe X TaKu Mae Bigmimmocti. Boma
3aMeps3ae He 3a HYJIbOBOI TeMIlepaTypHu, a 3a TeMIlepaTypu, MeHIITol
Big 3,8 °C. Bamkwuii Jif, Ha BigMiHY Bij 3BMuUaiiHoro, He ILJIaBa€ Ha
TOBEepPXHi BoAu, a TOHE.

Jo peui, AKMII BUCHOBOK IIPO I'YCTUHY Ba’XKOTO JHOAY BiJHOCHO
Ba’KKOi BOAM MOJKHA 3p0o0OUTH?
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QIO

Puc. 8. Tpu isoronu I'izporeny

Il 3anuTaHHsA Ta 3aBOaHHS

1. Yomy B mepiogunuHiit cucremi enement KobanabT, aKuUit \
Mae OijbIlle 3HAYEHHS BiZHOCHOI aTOMHOI Macu, CTO- -
iTh mepen enemeHTOM HiKOJIOM 3 MEHIIIOI0O aTOMHOIO
maco? Yu He € Iie TOPYIIeHHAM IIePiOAUYHOIO 3aKOHY?

2. Yomy Macu aTOMiB IIPUPOSHUX e€JIeMEHTiB MaloTh ApoboBe
3HAaUeHHA BiJHOCHOI aTOMHOI MacH, SKIIO MacH IIPOTOHIB
i HeliTpoHiB mpuiinsaTo 3a 1?

3. Atomu Bcix isoromiB esilemMeHTa MAIOTh OLHAKOBE YMCJIIO:
a) IPOTOHIB i HEHTPOHIB;

6) IPOTOHIB i eJIeKTPOHIB;
B) HEMTPOHIB i eJIeKTPOHIB.
fxe TBepmKeHHsS IMpaBUJIbHE?

°4, IManiTe BusHaueHHs izoromy. HaBeniTs mpukiamu.

5. Homy 3apan Axpa € TOJIOBHOIO XapaKTEPUCTUKOI ejgeMeHTa?

6. BusHauTe UYmHCJIO IIPOTOHIB i €JEKTPOHIB B aTomMax i30TOIiB
Marsio Mg, Mg, “Mg rta Kynpymy ©Cu, &Cu.

7. 3a TepioAWYHOI0 CHCTEMOI0 XiMiUHMX eJIeMeHTiB IIO3HAUTe
isoronim Bopy, akimio ixai atromu mictare 10 i 11 HyKJgoHiB.

8. TlosicHiTL B3a€EMO3B’A3KM Mi)K MOHATTAMU «XiMiuHumiti ee-
MEHT», «i30TOI», «MAacOBe UMCJIO».

°9. ¥V uyomy moJsrae IIKigamBa mis pagiaifii Ha opramismm? Ixmm
3HAKOM MO3HAYAIOTh pajiamiiiny Hebesmexy?
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§ 13. Pyx enekTpoHiB B aTOMi.
EnekTpoHHi opb6iTtani, ixHi popmn

Y ubomy naparpadi Bu gisHaeTecs:

® AKi yHIKanbHi BNacTUBOCTI MaE ENEKTPOH;

® 1110 TAKE ENEKTPOHHA XMapa i eNeKTPOHHA opbiTans;
® Y/M XapaKTEPU3yKTbCH ENEKTPOHHI op6iTani.

ITocTifino pyxoMuil eNeKTPOH 3aBIAKMW HAA3BUYAHO MaJiit
maci (9,11-10%" kr) BozHOYAC BUSBISE BIACTUBOCTI YACMUHKU
(Mae meBHI Macy Ta 3apan) i xeu.si. XBuasa BigpisHaeTbCA Big uvac-
TUHKYU TUM, 110 ii MOJOKEeHHS Ha IIeBHUN MOMEHT uacy He MOKHA
TOYHO BU3HAYUTH.

HaBememo amajoritoo: Ko B IOBOPHUTE, TO 3BYK (3BYKOBi XBHU-
Ji) 4yTHO He B AKilich BU3HAUEHill TOUIIL IIPOCTOPY, a B yCHOMY
HaBKOJUINHBOMY IIpocTopi. Tak camo Ii eleKTpPOH, AKUI PYXa€Th-
cs HaBKOJIO AApa 3 BEJIUUYE3HOI0 IMBUAKICTIO, HAUeOTO «PO3Masdye»
B IIPOCTOPi CBi#i HeraTuBHUU 3apsan. TakKMM YHMHOM CTBOPIOETHCS
HEMOB elleKmpOHHA XMapa HePiBHOMipHOI rycTuHu, 6e3 UiTKMX
mexx. I'yeTuHa esiekTpoHHOI xMapu, abo erekmpoHHa zycmuHa,
IoKasye, y SKMX MicI[AX eJeKTpOoH IiepeOyBae duacrimie 3a iHmi,
a y AKUX — pimire.

EnexkTponHi XMapu oKpeMUX eJeKTPo-
HIB Y CyMi CTBOPIOIOTH CIIiJIBHY €JIEKTPOH-
HY XMapy aroma.

T'yecTuHa eneKTpoHHOI XMapu, CTBOpe-
HOI OIHUM eJIeKTPOoHOM atoma Iimgporeny,
GesImocepeHBO MOOJU3Y AApa IPAKTHUHO
IOpiBHIOE HYyJIIO. 3i 3pocTaHHSAM BiacrTa-
Hi BiJ Apa rycTuHa €JeKTPOHHOI XMapé (0,053 am

30LIBIIYyEThCA # JOCATAE MAKCUMAIbHOI'O ™ D
3HaueHHA Ha Bifgcrami 0,058 mM , a mo-
TiM 3HOBY 3MeHIIyeTbCA. TaKUM UYUHOM, Puc. 9. ®opma

Ty YACTHMHY eNeKTPOHHOI xMapu, y skifi  C/TeKTPOHHOL s-opbirani

eJIEKTPOH IiepebyBae HaiOijbIlle uyacy, TOOTO B fAKill eJeKTpoHHA
T'yCTHUHA JIOCTAaTHBO BeJINKa, HA3MBAIOTh EJeKTPOHHOIO OpPOiTasIio
(puc. 9). Insa enextpona B atomi Iinporeny ue Biacranp 0,053 HM
Bim azxpa.

Enexmponna opbimans — 1e Ta YaCTHHA IPOCTOPY HABKOJO SApa,
e HaWiMoOBipHilIe mepedyBa€c eJIeKTPOH.

1 uM (masomerp) = 1 - 107° M.
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EnexTpouni opb6itami wMmarooTh mneBHI ¢opmMu, pisHi posmipu
Ta cupAaMoBaHicTh y mpoctopi (pmc. 10). Opbitani pisHoi dopmu
MO3HAYAOTh MaJuUMU OyKBaMu JIATUHCBKOTO ajidasity s, p, d, f
romfo. s-OpbiTank Mae opmy KyJai, p-opbirani — dopmy rauTei,
abo o6’emuOi BiciMmku. Boum opiemToBami B mpocTopi mo oxHii i3
TPHOX B3AEMHO IEPIEHIUKYJIAPHUX KOOPAMHATHUX Oceil X, Y, Zz.
Ile craaguimy dopmy MaioTh d-opbiTani — Ie B GiJbIIOCTi BUIIAI-
KiB cxpelleHi BiciMK1, TaKOK IT0-Pi3HOMY OpPi€HTOBaHi B IIPOCTOPI.

EnekTpoHu, M0 pyXamoTbCcid OpPOiTAJAMU MEHIIIOr0 PO3Mipy,
CUJIbHiIIIe TIPUTATYIOTHCA A0 AApa, TOOTO MalTh OiJBINTY eHepriio
€JIEKTPOCTATUYHOI B3a€MOJii 3 HUM, HijK €JeKTPOHHU, II0 PYyXalThb-
csA opbiTamaMu GiIBIIIOro Po3Mipy.

z z z 2,
x ‘-x 1 x x
. -
y y y y
s-opbiTaab P.-opbiTanb p,-opbiTaib p,-opbiTann

Puc. 10. Popma s- i p-opbiTaseit Ta iXHA MOXKJIMBA OPi€HTAIlid B IPOCTODL

9-

Il 3anuTaHHA Ta 3aBAaHHA

1. flxa mesBuMuaiiHa BJIACTUBiCThH, MPUTAMaHHA €JEKTPO- )
HY, BigpisHse #ioro Bif GiIBININX YACTUHOK? - )
° 2. Illo HasuwBalOTH: a) €JIEKTPOHHOIO XMapoio; 0) eJeKTPOHHOIO
opbGiTammio?

° 3. Ha 1o BKasye rycTmHa eJeKTPOHHOI xmMapu?
° 4, o B cyMi CTBOPIOIOTH €JIEKTPOHHI XMapy OKPEMUX €JIeKTPOHIB?
5. CunbHille K0 AApa OPUTATYIOTHCSA €JIEKTPOHU, IO PYXAIOTHCA
opbiTasaMu: a) MEHIIIOTO Po3Mipy; 6) GinmbiToro posmipy. Ao
B) cuJia IPUTATAHHA He 3aJIeKUTH Biff po3Mipy opbiTaseii.
Ary dopmy marors s- i p-opbitami?
Yu opieHTOBaHA MEBHUM YMHOM Y IIPOCTOPi S-opbiTanb?
Bigomo, 1m0 mo3uTuBHUY 3apajd aToMa 30CEePeAsKeHO B He3HAU-
HOMY 00’€Mi aTOMHOTO mpocTopy — #Aapi. Yu MoKHaA CTBep-
IKyBaTH, BUXOAAYM 3 €JIEKTPOHEUTPAJIBHOCTI aTroma, IO He-
TaTUBHUM 3apsal eJeKTPOHA 30CEPEIKEHO B TAKOMY CaMOMY
abo 1re mMeHIIomMy 00’emi?

®No

*
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§ 14. bypoBa eneKTPOHHNX 060OHOK
aTOMiB XiMiYHNX eNleMeHTIB

Y ubomy naparpadi Bu gisHaeTecs:

® Y/M SYMOBJ/IEHE YUCIO EHEPreTUYHNX PIBHIB B aTOMax XiMiYHOro ene-
MEHT3;

® CKINbKW €EKTPOHIB MICTUTBCA Ha 3OBHILLHIX EHEPreTUYHUX PIBHAX iHEpT-
HUX ENEMEHTIB;

® K 3aMNOBHIOKTLCA EHEPreTUYHI PiBHI aTOMIB XiMIYHUX €N1E€MEHTIB Bigno-
BiHO 00 IXHbOro MiCLS B NEPIOAUYHIN CUCTEMI.

3 momepenHix maparpadis Bu AisHajmcs, [0 BJIACTHUBOCTI Xi-
MiUYHUX €JeMEHTiB, PO3MIiIlleHNX y TAOJUII B MOPAAKY 30iMbITTeHHA
3apAny Apa aToMa, uepes3 IeBHEe YUCJO eJIeMEeHTiB ITOBTOPIOIOTHCA.

Y yomy s nonszae npuuuna makxoi 3MiHu 8racmugocmeil eJe-
Mmenmis?

Hua BinmoBial Ha 1me 3anmMTaHHA HENOCTATHBO 3HATHU JIUIIE CKJIAT,
anep aromiB. Ile gocuTh J€TrKO IPOAEeMOHCTPYBATH Ha IIPUKJIAIL Ta-
Kux enemenTiB, sk Heon Ne i Harpiii Na. 3 Touku 30py (isuurmx
i xiMiyHUX BJACTMBOCTEHN IIPOCTUX PEUOBUH, AKi BOHU YTBODPIOIOTH,
MiK HUMH HeMae Hiuoro cmiabzHoro. Heom — rasysara pedoBuHAa,
30BCiM iHepTHAa 3a XiMiYHMMM BJIACTHUBOCTAMM IOPiBHAHO 3 iHIIMMU
eJeMeHTaMu mepiogmuHoi cucrtemu. HaTpii — cpibiscro-6isa TBep-
Ia PeYOBUHA, IO BUABJIAE METAJNIUHI BJIACTHBOCTI Ta JOCUTH XiMiu-
HO axKTuBHa. AJle SAKINO IIOPIBHATH CKJAJL sAIep aTOMIB IUX eJie-
MEHTiB, TO BUSIBHUTBCS, IO 3apand aapa aroma Harpiio mepeBuiimye
3apAan anpa aroma Heony Bchoro Ha OOHY OoAMHUINIO. BimmosigHOo
IO eJIEKTPOHEHTPAJBLHOCTI aToMa M0 CKJIALy eJIeKTPOHHOI 000JOHKU
Harpito BxoauTh Ha OguH eJeKTpoH OinbIiine. 1106 3posymiTtu, womy
TaKa HeBeJIMKa BiIMiHHICTBH y CKJIQ[i aTOMiIB JIBOX CYCiZHiIX ejleMeH-
TiB COPUYMHAE TaKy 3HAUHY PISHUIIO B iXHIX BJIIACTHUBOCTAX, HEOO-
XigHO TpoaHarisyBaTH OYIOBY €JeKTPOHHUX OOOJIOHOK ITMX aTOMiB.

Y meuntpi aToma mepedyBa€ IIO3UTHUBHO 3apdAIKeHe SOpOo, a Ha-
BKOJI0O HBOTO y BHUIVIAAL €JIeKTPOHHOI OOOJOHKM PO3MIIIYIOTHCS
enekTpoHu. OOOJIOHKA He € CYIIJIbHOIO, a CKJIAJA€ThCSA 3 OJHOI'O
(nna aromiB Tigporeny H i Texito He) abo KinmbKox (mnsa aTomiB
ycix iHIIMX eJleMeHTiB) eHepreTUYHUX PiBHIB. ¥ Tabmurmi 6 (c. 54)
CcXeMaTUYHO MOKasaHo OymoBYy arToMmiB mepmux 18 ximiuHumx ese-
MEHTiB: fApa YMOBHO 300pa’keHO KOJaMM, a eHepreThdHi piBHI —
nyramu. CxeMu OAOTh MOJMKJINBICTL 3’sCyBaTH, CKIIBKHU eHepre-
TUYHUX PiBHIB Ma€ aToM KOMKHOIO i3 IIMUX eJIEeMEHTiB, SKHU 3apsan
Woro Apa Ta CKiJIbKM €JIeKTPOHIB MiCTHUThCA HA KOMKHOMY PiBHi.

Atom Tigporeny (posmimienuit 3a Ne 1 y mepioguuniii cucre-
Mi) Mae BChOTO OJVMH €HEepPreTUUYHUMN piBeHb, Je HAaBKOJIO sapa i3
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sapagoM +1 pyxaerbcA TiAbKU OAUH eJeKTpoH. Hacrymuuii (3a
Ne 2) atom Texniro, sapsanm aapa AKoro +2, Tex Mae OOUH eHeEp-
TeTUYHUIN DpiBeHb, ajie B)Ke 3 JBOMAa eJeKTpOHAMU. ¥ HACJIiTOK
TOTO, IO Ii eJIEKTPOHW PO3MIIIYyIOTHCSI Ha OMHAKOBiil BimcraHi
Big sapa, BOHM 3 OQHAKOBOIO CHUJIOI0 IPUTATYIOTHCA OO HBOTO.
ITam’saraemo, 1o I'exiit — me imeprHuit ras (exement). I'igporen
i Teniit yTBOPIOIOTH nepuiuil nepiod mepiogmuHoi cucreMu Ximiu-
Hux eaemeHtiB. Ha Bigminy Bim iHmwmx mnepiomiB, BiH MicTuUTh
TiILKU OBa eJIeMeHTH.

Ipyeuit nepiod moumHaerhes Jlitiem Li — nay:KHUM eseMeHTOM,
y AKOr0 TPHW €JIEKTPOHU TPYHYIOThCA BiKe HA ABOX €HEPTeTUUHUX
piBHax. IIpu mpboMy aBa eJeKTPOHH, AK i B aromi ['esito, — Ha mep-
oMy piBHi, a TpeTiii — Ha Apyromy, OiibIIl BigmajseHomMy Bim ampa.
ITinmkoM JIOTiYHO MPUIYCTUTH, IO TPETili eJeKTPOH Oyae cjaadKi-
IIe OMPUTAryBaTHCA (B3aEMOMIATH €JIeKTPUYHO) [0 AApa. 3as3Buyail
HaOMMKUi [0 simpa eHepreTUYHi DPiBHI HasWBAOTh SBHYMPIWHIMU,
a OocTaHHill, HaWBigmaJeHiIIni Big HbOTO, — 308HIULHIM.

3apan sapa KOKHOTO HaCTYITHOTO eJieMeHTa 30iJbIIyeTbcs Ha
OOWHUIIIO, a [0 30BHIIIHHOTO €HEePTeTHMUYHOI'O0 PiBHA MOJAETHCS IIe
onuH ejaeKTpoH. Ilepios MONOBHIOETHCA e€JIEMEHTAMHU [TOTH, MOKU
B 30BHIIMIHHROMY PiBHi SKOroch i3 HACTYIHUX €JEeMEHTiB He Harpo-
MaJIuUTBhCsS BiciM eJIeKTpoHiB. ¥ Apyromy mepiofi TaKuM eJeMeHTOM
¢ Heou Ne — ximiunHo iHepTHUI eJeMeHT, SAKUUA 3a 3BUYAMHUX
yMOB, gk i I'exiii, sBiase co0oi0 raszyBaTy pPeUYOBUHY.

Tpemiil nepiod, AK i apyruii, IOYNHAETHCS JYKHUM ejleMenToM Ha-
Tpiem Na. Ha BimmiHy Bim cxoikoro 3 HuUM 3a BjacTuBocTaMHU JliTiro,
Harpiit mae B:Ke Tpu emepretmuHi piBHi. IIpmuomy aBa mepiri, Haii-
OmMKYi Mo Aapa, TOOTO BHYTPIIIHI eHepreTWyHi piBHI, MailOTh TaKy
caMy eJIeKTPOHHY OyI0BY, AK i eHeprermuHi piBHi atoma Heomy (mep-
A piBeHb MIiCTUTH ABa, a APyruii — Bicim esexkTponiB). Tpertiit, 30-
BHIIITHI#I eHepreTUYHUN DpiBeHb, AK i 30BHiNIHIN piBeHb aToma JliTiro,
MICTUTL TAKOXK OOUH €JeKTPOH, aje Ie OiIbII BiamameHuit Bim sapa.

Y macrynHux 3a Harpiem eseMeHTiB, pO3MiIlleHHUX y HOPAIKY
3POCTAaHHA 3apAAY sApa aToMa, ijle 3aKOHOMipHe IIOMOBHEHHSA eJIeK-
TPOHAMM 30BHIIIIHBOT'O €HEPreTUUYHOI'0 PiBHA AOTHU, HOKU B HHOMY
He HarpoMaguTbcs BiciM enexTpoHiB. Ilum ocTramHiM ejemMeHTOM
TPEeThOT'O0 IMepioay BUABASIEThCA Aprom Ar, 3HOBY, AK i ocTamHii
eJIeMeHT JPYyroro Iepioay IepiogudyHol cUCTeMU, iHepTHUM Tras.

Ha nmouatky uemeepmozo nepiody croite Kauiii, B aTomi AKO-
ro IOYMHAE 3aIllOBHIOBATHUCS YETBEPTUH eHepPreTUYHHUN piBeHb
(muB. dopsal 1).

IT'amuil nepiod nounnaerbest PyGiniem Rb. EnexkTponu B #ioro atomi
PO3TAIIIOBYIOTECS BiKe B II SITM €HEPreTUUYHUX PiBHAX (auB. dopsar 1).
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TakuM YMHOM, YHACJHIZOK IIOCJiJOBHOTO 30iJbIIeHHS 3apAxy
aroMHUX Axep (Taba. 7) 36epiraerbeca OygoBa eJIeKTPOHHOI 000JIOH-
KM aToMa IOIIePeJHbOr0 eJIeMEeHTa, ajie M0 Hel JOJA€ThCs Ie OAUH
eJeKTpoH. Bin abo mpueaHyeThCA 0 €JEeKTPOHIB 30BHIIITHHOTO PiB-
Hs, ab0 3aIOYaTKOBYE HOBUU €HepreTHUYHWU piBeHb. Ha mepmromy
piBHI Moxxe OyTu He Oinbllle ABOX eJieKTpoHiB (B aromi Iesiio),
Ha IpyromMy — He OijbIllle BocbMU eJeKTpPoHiB (B aTomi Heomy), Ha
TpeTboMy — He Oijbitie 18 eleKTpoHiB.

fAKimo eHepreTuuHHil pPiBeHb MIiCTHTh MAKCHMAaJbHO MOMKJINBE
YHCJIO eJIEKTPOHIB, TO MOr0 HAa3sMBAIOTh 3aéeputeHum. EHepreTuuHi
piBHi, IO MicTATH MeHIIe BiJ MOKJIMBOTO UYMCJIO €JeKTPOHiB, Ha-
3UBalOTh He3agepuleHumu.

3 I0SABOI0 KOYKHOTO HOBOTO €JIEKTPOHA HA €HEePreTUYHOMY pPiBHI
eJIEMEeHTIB Y3JOBXK IIepiony ixXHi BJIACTMBOCTiI 3MiHIOIOTHCA AOCUTH
nnaBHO. OxHAK i3 IOSABOIO HOBOTO €HEPreTUYHOIO PiBHA BimbOyBa-
eTbcA CTpuOKOmOAiObHa 3MiHA XiMIUHMX BJIACTHUBOCTEH eJjieMeHTa.
OTtsxe, MOXKHA CTBEDJIKYBaTU, IO NM0AEA HO6020 eHepzemMuUu4HO020
Pi6HA CIPUYUHAE NOAEY HOE020 Nepiody XiMiiHUX eleMeHmis.

?-

°1. CkiJBKU eJIEKTPOHIB MiCTUTL 30BHIiIIHill eHepreTmu- -
HUM piBeHb aTOMiB TaKuMx ejeMeHTiB: a) limporemy, |
Temito; 6) Bepuirito, HiTporeny, ®ayopy; B) Harpito,
Auominito, Cynshypy?

°2. HasBiTh nBa eleMeHTH, B aTOMaX AKMUX 3aBepIIeHO BCi eHep-
reTUYHi piBHIi.

°3. CkisbKU eHepreTWYHUX PiBHIB 3afHATO €JE€KTPOHAMM B aToO-
max: a) Jlirito, Harpito, Kauito; 6) Bepumnito, Maruiio, Kann-
1mito; B) @ayopy, Xiaopy, Bpomy?

4. CkinbKu 3aBepIIEeHNX €HEePTEeTMUYHUX PiBHIB MalOTh aTOMHU Xi-
MiUYHMX eJIeMeHTiB 3 aTOMHUMU Homepamu: a) 3; 6) 9; B) 15?

5. OxapakrepusyiiTe ximiuni ememenTu: a) Hitporen; 6) Asromi-
Hil1; B) ApProH 3a TaKUM ILJTAaHOM:
e XiMiUHMI CHMBOJI eJIeMeHTa;
e BigJHOCHA aTOMHAa Maca;
e 3apsan Aapa aToMa;
e 3araJibHe YWCJIO €JIEKTPOHIB, III0 PYXAIOThCA HABKOJIO AAPA;
e cxema OymoBU aToOMa;
e UNCJO eJIEKTPOHIB Ha 30BHINTHHOMY €HEPreTUYHOMY DiBHi;
e UNCJO €eHepreTUYHUX DiBHIB;
e UNCJIO 3aBePINEeHNX eHepreTUUYHUX PiBHIB.

*6. Homy uepe3 meBHE YWCJIO €JIeMEHTIiB IXHi BJIaCTHUBOCTI TIO-
BTOPIOIOTHCA: TaK, HANpuKJanm, eixeMmeHT Harpiii moBTOpIOE

Il 3anuTaHHSA Ta 3aBAaHHA

}
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BJIACTHBOCTIi ejiemeHTa JliTifo, a exemeHT BpoMm — BiacTuBoOC-
Ti erementa Xiopy?

7. $Iki emepreruuHi piBHi aToMa Ha3WBAIOTHL BHYTPIIIHIMU, a AKi —
soBHimHiMu? ITokakiTe e Ha npukiaani aroma Cuiriiito.

8. 3 mepexomoM M0 KOYKHOTIO HACTYIHOIO eJeMeHTa YMCJIO eJIeK-
TPOHIB Ha 30BHIITHbOMY €HEPreTMYHOMY piBHi: a) 36ijabIry-
eThbcA HaA oAuH; 0) 30iabITyeThCS BiApasy Ha 1Ba; B) He 3Mi-
HIOEThCsS. HaBemiTh mpuraagu.

9. Mo AKOro MaKCUMAJIHLHOTO YMCJIA eJEKTPOHIB ifie ITOITOBHEHHSA 30-
BHIIITHLOT'O €HEePreTUUYHOI'0 PiBHA B €JI€MEHTIB TPeThLOro Iepiony?

*10. flka MakcHMMaJbHA MICTKICTh: a) IepIIOro eHEePreTUYHOTO
piBHA; 6) APYroTOo €HEPTETUYHOTO PiBHA; B) TPETHOTO €Hepre-
TUYHOTO PiBHA?

*11. fdxuit eHepreTWYHUI piBeHh HA3WBAIOTH: a) 3aBepPIIEHUM;
0) mesasepiienum? HaBeniTs, mpukIanu.

*12. YuM MOKHA IIOSCHUTH CTPUOKOMOAIOHY 3MiHYy Ximiummx
BJIacTuUBOCTeN esemenTiB? HaBemiTh mpukiaamu.

§ 15. EHepreTuuHi piBHi 11 nigpiBHi.
CTaH eneKTpoHiB B aTOMi

Y ubomy naparpachi Bu gizHaeTecs:

® L0 TaKe EHEPreTUYHUIN PIiBEHD;

® AKE MaKC/MAJIbHE YNCNO ENEKTPOHIB MOXKE MICTUTUCA HA HUX;
® y AKOMY CTaHi MOXe nepebysartu atom.

Enepreruuni piBHi. EigexTponn,
AKi pyxaioTbca 1m0 opdiTansax 3 mpu-
OJM3HO OMTHAKOBOIO EHEpTriel ejeK- n=2
TPOCTATUYHOI B3aeEMOAil 3 AIpPOM, n=1
YTBOPIOIOTH  eHepzemu4Hi  pi6Hi. A/, o
OcraHHI TO3HAYAIOTH OYKBOIO 1 1 Hy- Ampo ! ] |
MepPYIOTh y TOPAAKY BiAmajeHHA Bin E, E, E,
ampa: n = 1, n =2, n =3, n =4,
n=>5n==6,n=7(puc. 11) abo
iMeHyIOTH BiZJTIOBiZHO BEIUKUMU OYK- Puc. 11. CxemMa DOSTAIIYBAHHSA
BaMM JaTWHCbKOro andasiry K, L, eHEPreTHYHUX PiBHIB
M, N, O, P, Q. 3nauens Big 1 mo 7 B aToMi BifTIOBigHO
uncao n HaOyBae, KOJIU aToM Iepedy- 10 3amacy iXHBOi eHeprii
Ba€ B TaK 3BAHOMY OCHO8HOMY (HOp-
MQANLbHOMY) CTaHi.

E,<E,<Egir. iH.
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Yucsao n, sxke MoXKe HaOyBaTH TiJbKU I[iJIOYMCIOBUX 3HAUEHD,
HO3HAYa€e HOMEpP eHepreTHYHOro piBHA. Moro Ha3uBaIOTh 2006HUM
K6AHMO8UM YUCTLOM.

EnekTpoHu mepioro piBHA HalMimnHimie, MOpiBHAHO 3 iHIIWMH,
MPUTATYIOTHCA A0 sapa. depes Iie B HUX MEHINUH 3amac Tiei eHep-
rii, Aaka gama 6 iM MOMKJIMBICTBH BifipBaTucs Bin Aapa, HAIPUKJIAL,
y pesyabTaTi Oii Ha aTOM BHCOKHUX TeMIIepaTyp, BUIPOMiHIOBAHHS
TOIIO, 3aBAAKH UOMY aTOM IEPeXOAUTh Y 30y0xceHuil ctan. ¥ Tako-
My pasi umcyio n HabyBae 3HaueHb Bif 1 10 HeCKiHUeHHOCTI.

EleKTpoHM HACTYIHUX eHepreTUUYHHX PiBHIB caabkiine 3B’sas3ani
3 sapoM. Boumm MmaroTh OinbIlnii 3amac eHeprii, ToMy II[0 MeHIIIe
BUTPAYAIOTh i Ha eJeKTPOCTATUYHY B3a€EMOAil0 3 AapoM. Takum
YMHOM, MOXKHA 3pPOOMTH BHCHOBOK: AKUW,0 6 OaHOMY amomi enex-
mpoHu po3nodinaiomuvca no KilbKOX eHepzemUwHUX Di6HAX, MO
Halicnabriwuil 36’30k 3 A0pOM MaAOMb eLeKMPOHU 306HIULHBLOZ0
eHepzemu4H020 pPiGHA.

n 1 2 3 4 5 6

J

Cuia IIPUTATAHHA €JIeKTPOHAa A0 Aapa 3MEeHIIIyeThCA,
a 3amac oro eHeprii 30iJbIIyeTHCA
Yucno enepzemuuHux piéHié 6 amomi, U0 3aN0GHIOIOMbCA eNleK-
mponamu, 30izaemvca 3 HOMepom nepiody, Yy AKOMY PO3MAULO6A-
Huil enemenm. Tak, B ejleMeHTiB IepIIOr0 IIepiofy ejleKTPOHAMU
3aIOBHIOETHCA TiJILKU OAWH eHepreTUYHUU piBeHb, APYroro Iepi-
ooy — [IBa, TpPeThOro Iepiony — Tpu i T. A.

MaxcuMaabHe UYHCJIO €JeKTPOHIB N, 10 MOXKYTH IlepedyBaTH Ha
OyIb-AKOMY €HepreTUYHOMY PiBHi aToMa, 06UHCIIOI0TH 3a (DOPMYJIOI0
N =2,

Ie n — HOMep piBHsA (IoUMHAIOUM Bif siapa), a00 roJioBHE KBAHTOBE
YmCo0.

Enepreruuni minpiBui i op6irani. Kpim mepmoro emeprernuHo-
ro piBH#A, yci Hacrynri piBHI moaimaiore Ha nidpieéni, aAxi Bixpis-
HAIOTLCS ONUWH BiJi OOHOTO eHepriero 3B’SI3KY €JNeKTPOHIB 3 AapoM
(puc. 12).

Yucao nmigpiBHIB JOpiBHIOE 3HAYEHHIO T'OJIOBHOTO KBAHTOBO-
ro umcJia: HepIInii piBeHb Ma€ OAUWH IMiApiBeHb, APYruii — aBa,
Tperifi — TpHU, UeTBePTHUH — UOTHUPH H TaK faii. IxHIO QOpMY
BU3HAYae opbimaavHe kKéanmose wucno l. Ina KoxXHOro n e
YHCJIO MOJKe Hal0yBaTM TiJbKHU I[iJIOYMCIOBUX 3HauUeHb Bim 0 mo
(n — 1).

IlizpiBHAM, y CBOIO Uepry, BiamosigaroTe opbirami. Ix mpuiiaaro
MOo3HAUATH MaJIMMMU JIiTepaMu JIaTuHCBbKOro ajadasity. Axio [ = 0,
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Puc. 12. Cxema mocaiJoBHOTO 3aIIOBHEHHSA
€JIEKTPOHAMY €HEPreTUYHUX PiBHIB

TO opbiTanp, He3aJIeXKHO BiJ 3HAUEHHSA I'OJIOBHOTO KBAHTOBOTO YMUC-
Ja n, mae chepuuny Gopmy, ii Ha3MBaIOTh S-opOiTasIo. 3HAUEHHIO
!l = 1 BigmoBigmae opbiTayb, 10 Mae GopMy rantesi, — p-opbiTansb.
3i sbisbireHuaM 3HaueHHs [ ¢opma opbiTani ycKIamHOEThCA. 3a-
JIEXKHO BiJ 3HAUEHHs OpOiTAJIbHOIO KBAHTOBOI'O UMCJA opbiTaii 1mo-
3HAYAIOTh TaK:

3HauyeHH [ 0 1 2 3

ITosnauenns opGiTaii s p d f

Opbirtari, AKi XxapakTepu3yOThHCI OJHAKOBUM 3HAUEHHAM 71 i pis-
HUM 3HaUYeHHAM [, MaloTh pisHy eHepriro. Tomy mopdAn 3 TOHATTAM
«eHepreTUYHUY piBeHb» iCHYE€ HOHATTA «eHePreTUUHUH IiIpiBeHb»
AK CYKYIHICTH opbiTaseil i3 meBHUMU 3HAUEHHAMU TOJIOBHOTO Ta
mO6GIYHOTO KBAHTOBUX UUCEJI.

Ha wooxcuiit opoimaani, Bignosiguo no npunyuny Iayai (npuaIiy-
my 3a00POHM), MOMHYMb PO3IMIULYBAMUCS He Oinbl sk 08a eseKmpo-
HU, W0 Manmb 00HAKO8Y eHepzilo, ase 0008’ A3K080 8i0Pi3HAIOMbCA
0COOJIMBOIO BJIACTUBICTIO — NPOMUJEHHUM HANPAMKOM 00epMAHHS
Haekoa0 8nacHol oci. Ila BnacTuBicTh oTpuMana HasBy cnin (Bif
aHTJIIfiICBKOrO Spin, 110 O3HAYae «BepeTeHO»). CmiHoBe obepTaHHA
eJeKTPOHA MOXKe OYyTH 3a TOOZUHHUKOBOIO CTPiJIKOI0 Ta IPOTU Heil.

Y rabauri 7 moxasaHo, K UMCJIO IiAPiBHIB, THUI i umcao opbiTa-
Jeil Ta MaKCUMAaJIbHO MOJYKJIMBE UHWCJIO €JIEKTPOHIB HA €HepreTuUHO-
My migpiBHI Ta piBHI 3a/1€KUTH BijJf TOJIOBHOTO KBAaHTOBOT'O UHCJIA.
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OTiKe, IJd XapaKTePUCTUKU €JEKTPOHIB B aTOMi HeoOXimHO 3Ha-
TH HOMEP €HepreTUYHOro piBHA n i Tumnum opbiTaseil, a TaKox (op-
My pisHHX opbiTaieil (eJeKTPOHHUX XMap).

Ha gpyromy eHepreruuHomy piBHi (n = 2), AK BUIHO 3 TabJIH-
mi 7, uymcyao opbitameil y:Ke mopiBHIoOE uoTupboM. OmHa 3 HUX Mae
cepuuny dopmy. Ii Hasupaiors 2s-opbiTammio. 2s-EgexTpon, mo
mepebyBae Ha IIiii opbiTasi, Mae GiiabIny eHepriio, HixK 1s-eJIeKTpPOH,
posmitmienuii Ha s-opbiTani mepioro piBHsA, 60 BiH poaMilmyeThbcs
Ha OinmbIriit Bimcrami Bixg siapa.

Tami Ttpu opbitanmi — 1e 2p-opbiTami. Yci BoHEM MalOTh OZHAKO-
By reoMeTpuyHy GoOpMy, 10 Haraaye GopMmy rantenai abo 06’emmHOI
Bicimkum (puc. 10). AJe BOHM TO-pi3HOMY OpPi€HTOBAHI B AaTOM-
HOMY IIPOCTOPi — Y3OBXK KOODAWHATHUX Oceil X, Yy, 2. Hepes Ie
p-opbiTani mnosHavarTh p,, p, i p,. SIKIO eJeKTPOH PpO3MilIyeTh-
ca Ha p-opbiTani, To Ie osHAYae€, IO 3 HANOLIBINIOI HMOBipHICTIO
Pp,-€JIeKTPOH pyXaTHUMeThCS B3JOBMXK oci x. BinmosinHo, eleKTpoH Ha
p,-opbitani pyxaeTbcs B3JOBXK OCi Yy, a €JIeKTPOH Ha p,-opbitami —
y3I0BsK oci z. 3i 3pocTaHHAM YKCa N1 eJIeKTPOHU 3aiiMaloTh p-opbiTauri,
AK1 poararoBaHi Ha OinbInii Bifcrami Bix sAmpa, ajge HanmpsAMIIEHICTH
IXHBOTO PYXY B3JOBK OCeil X, Yy, 2z 3aB:KAU 30epiraeTbes.

dopmu d-opbitaneit (ix m’saTe) i f-opbitanmeit (ix ciMm) 3HAYHO
craanmimri (puc. 13). ExexTponHi opbiTasi Takux CKJIaTHUX (PopM
B aTOMaXx 3 BEeJIUKHUM 3apsA0oM AApa MEHII eHepreTUYHO BUTiAHI misa
nepeOyBaHHA €JIEKTPOHIB, TOMY B3allOBHIOIOTHCS HUMMU JIUIIE TOXi,
KOJIX §-, a MOTiM p-op0iTayii eHepreTUUYHOro PiBHA BiKe 3alHATI.

zA

4 / / ( fo
‘y/xx/ | A £

Puc. 13. Popma d-opbiTasmeit Ta iXHA MOKJINBA OPieHTAIlid B IPOCTOPi

T'padiuno opbiTanps mpuitHATO 300paskaTH y BUTJIAAI KBajpara,
AKUH IIle Ha3UBaIOTh K6AHMOE0I0 KOMIPKOI0, & eJIEKTPOHU — Yy BU-
TJIAA1 CTPiJIOK, COIPAMOBAHUX Yropy UM BHU3.

CTpinKu, cIpsIMOBaHiI B IPOTUJIEKHUX HANPAMKAX, IT03HAYAIOTH
€JeKTPOHU 3 IPOTUJIEKHUMU (aHTUIIapaJeJIbHUMMU) CIiHAMU:

l:l — BigbHa opbiTaib;
— opbitanb, Ha AKiil mepebyBae OOUH €JIEKTPOH;
— 3amoBHeHAa opOiTajb, Ha AKil mepebyBaiTh ABA €JEKTPO-

HHN 3 IIPOTUJICKHUNMHN cIiHaMu.
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I 3anuTtaHHA Ta 3aBAaHHSA

°1.

°2.

3.

10.

9‘

IITo posymitors mig eneprermunumu piBHamMu? A ix v '
MO3HAYAIOTH? -
Ha 1o BKasye rojsoBHe KBaHTOBe uncyo? JIKMX 3HAYeHb BOHO

Habysae?
EjleKTpoHN SKOT0 eHepreTUUHOr0 PiBHSA HalicJaOKillle mpuTs-
ryrorbesa no aapa? Axuii y Hux 3amac eHeprii — HaliMeHIIHi
uy HAMOiIbIINMii?

CKiZIbKM eHepreTMUYHUX pPiBHIB 3aIllOBHIOETHCA eJeKTPOHA-
MU B €JeMEHTiB: a) IepIioro mepioxy; 0) Apyroro mepiony;
B) Tperboro mnepioay? Hasexits mpuriamu.

AKuM € MakcuMaJbHE UYHCJIO EJIeKTPOHIB, IO MOXKYTBL IIe-
pebyBaTu Ha APYroMy Ta TPETBOMY EHEePreTUYHUX PiBHAX?
3a gK010 (QPOPMYJIOI0 OOUMCIIITE MAaKCHMAaJbHE UKCJI0 eJIeK-
TPOHiIB?

ITounHaOUn 3 SKOTO €HEepPreTUUYHOI'O0 PiBHA, €JeKTPOHU PO3-
noxinAoTeesa mo miapiBHax? CrinpKku migpiBuiB mae: a) apy-
TUl eHepreTUUYHWN piBeHb; 0) TpeTili eHEePreTUYHUU DPiBEHbB;
B) YeTBEPTUH eHepreTUYHUH piBeHb?

fAx saBemeHo mosHauaTu opbOiTanmi xosxHOro mimpiBus? Hase-
IiTh IPUKJAIHA.

Yu pisHAThCA 3a eHeprieio eJeKTPOHU, IMo IIepedyBaioTh Ha
onHii i Ti#i camiii opbirani? Crinb-

KN eJIEKTPOHIB MOKYTh PO3MicTH- ZT
THCsS HA OAHIiM opbitani? Yum BOHM

MaoOTh OOOB’SIBKOBO BiApisHATHCS

OIuH Binm oxmoro?

fAx rpadiuno 300pakaioTh: a) opOi-

Taji; 0) eJIeKTPOHU 3 PI3HMMHU CIIi- u d x
Hamun? b

Ha puc. 14 3o00pakeno opbiraii v/ ‘

aroma Oxcureny. J3uaigite 1s-,

2s-, 2p-opbitani. 3pobiTh PHUCYHOK
Yy BOIIUTI Ta MiANUIIITL KOXKHY Op-
OiTaJb.

Puc. 14. Op6irani
aroma Oxcureny
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§ 16. EneKTpOHHI CTPYKTYypu aTOMIB.
MpuHuMnun midimanbHoiI eHeprii Ta Mayni.
MpaBuna Kneukoscbkoro 1 XyHaa

Y ubomy naparpadi Bu gisHaeTecs:

® 33 AKUMM NPaBUNaMN 3anNOBHIOIOTLCA ENEKTPOHAMN eHEpPreTUYHI PiBHi;

* y AKili NOCNIAOBHOCTI 3aNOBHIOKOTHECA €1eKTPOHaMKU op6iTani enemMeHTiB
nepLUMx TPbOX NEPIOAIB NePioANYHOI CUCTEMI;

* 1|0 TaKe eNeKTPOHHA CTPYKTYpa atomMa.

IIpaBuia 3amoBHEHHS €JEKTPOHHHX opoOiraseit B aromi. OpbiTa-
Ji B aToMi BiAIIOBiIZHO 0 CcTaHy eJIEKTPOHA 3aIllOBHIOIOTHLCS 3a TaKU-
MU TIpaBUJIaAMHU.

1. 3rigHo 3 NpuHYyUNOM MIHIMANLBHOL eHep2il eJIEKTPOHU B aTo-
Mi HamMaralmTbCS 3alHATHU B IIEPIIly Yepry eHepreTUUHi piBHi, pos-
TamoBaHi Oam:kue mo sAxpa (tobro B mocaimoBHocti 1, 2, 3...),
a Taxkoik IxXHi opbOitajsi mpocrimioi ¢opMu, SKi XapaKTepusayIOThCS
meHInuM 3amacoM eHeprii. ITorim BigGyBaeThbcss 3amOBHEHHS OiJIbIIn
BigmajmeHUX Bif sapa i cKIagHIMIIX 3a (QOPMOIO €JeKTPOHHUX OpOi-
Taje, K, Haupukaan, B aromi Kaiiro:

1s > 2s > 2p > 3s »> 3p - 4s.

3anoBHeHHA opbiTasiell eleKTPOHAMU Bif0yBaeThCA 3a npasuaa-
mu Kneukoscvkozo.

3rigHo 3 mepIIuM i3 HUX:

eJleKMPOHU 3AN0BHIOIOMb eHepzemuiHi nidpieHi 3a 3POCMAHHAM
IXHbOl eHepezil, AKA XAPAKMEPUIYEMbCA MIHIMAALHUM 3HAYEHHAM
cymu keanmosux uwucen (n + l):

1s > 2s > 2p > 3s > 3p > 45 >
— 3d > 4p > 5s > 4d - bp > 6s > 4f >
—5bd > 6p > 7s > 5f »> 6d — Tp.

3a ApyTuUM IPaBUJIOM:

AKWO cyma keanmosux uucea (n + l) Oas Oexinvkox pi3HUX
niopienie (Hanpuxnad, drs 4f, 5d, 6p, 7s) odnaxosa, mo nepwumu
3ano8HIMbCA NIOPI6HI 3 MEHWUM 3HAYEHHAM N:

4f — 5d — 6p —> Ts.

Ilopamox samoBHeHHS eHepreTHYHHX IIiAPiBHIB 300pakeHo Ha
cxemi 1.

3aloBHEHHsA eHepreTUUYHUX IIiApiBHiB B aromi Kamito BimbyBaeTh-
cqa miticuo 3a mpaBmiamMu KiaeuxkoBcbkoro. Ocrauuii (19-i1) eseKTpoH
3amoBHIOE He 3d-IijpiBeHb, a 4s-migpiBeHb, Uepes Te IO 3alac Horo
eHeprii Ha mbomy migpiBHi menmuii (puc. 12). Ile moxkHA migTBEp-
IUTH, SKI0 OOUMCINTH ¥ mopiBHATH cymu umcena (n + 1) gas cramy
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eJeKkTpoHa Ha 3d-opbitani Ta Ha 4s-opbitami (Tabs. 8, mus. c. 66).
Bouu popiBHIOIOTEH Bigmosigzuo (3 + 2) = 51 (4 + 0) = 4.

2. IIpunyun Ilayni no3Bonse mepebyBaTH Ha KOXKHIiN opb6irtasi
He OiJBII SK OBOM eJIeKTpoHaM. BOHM MalOTh BiApi3HATHCA OAUH
BiJ OHOTO HAIPAMKOM 00epTaHHA €JIEKTPOHIiB HaBKOJIO BJIACHOI oci
(3a TOOUHHWKOBOIO CTPiIKOI0 abo mpoTu Hei), AKe HA3UBAIOTH Chi-
Hom. IIBa eJeKTPOHU 3 MPOTWJIEKHUMHU (aHTUIApaJIeIbHUMU) CIIi-
HaMU Ha OXHi# opbiTasi HasuBawThb cnapenumu. Takuii ixHili cTan
B aTroMi € eHepzemuyro 6uziOHiwum. CrapeHi eseKTpoHM oxmHiel

opbiTayii YMOBHO IT03HAYAIOTh CTPiJIKaMuU . fAxmo Ha opbitami
nepe6yBae OqUH €JEKTPOH, TO MOTO BBAYKAIOTH HECNMAPEHUM.

3. 3a npaeunom Xyunda KoxHa opbimanb 00HO20 nidpiéHsa cno-
YamKy 3ano6HIEMbCS NOOOUHOKUMU (HeCnapeHuMmMy) eaeKmpoHamu
3 napaneavhumu cninamu. Ilicia Toro Ak Taki eleKTpPoHU 3aUMyThb
yci BinbHI opbiTasti gamoro miaApiBHA, BigOyBaeThCA IXHE CIIAPIOBAHHSI.
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Tabruus 8

EJXeKTpoHHI CTPYKTypHM aTOMIB eJieMeHTiB IepIIoro i ApPyroro mepiogis

Ximiumuit | POSHOiN eekTpoHiB M0 0pGiTamax ExtexTponna
eleMenT 1s 2s 2p CTpYKTypa

H 15"

He 1s?

Li [T 1] 15%25"

Be T T ] 15%2s”

B T ] 15°25°2p!

c T ] 15°25°2p"

N 15°25°2p"

0 15°25°2p*

F 15°25°2p°

Ne 15°25°2p°

ITopamox 3amMOBHEHHS eJeKTPOHHUX opOiTajieii aTOMiB ejieMeH-
TiB Maaux nepioxiB. I1epwuii nepiod mMicTuth nABa ejeMeHTH — lin-
poren i I'emiii.

Arom Timporemy (Z = 1) mMae OguH eJeKTPOH, AKWHM 3aiiMae
Ha IepIIOMY eHepreTUYHOMY DPiBHI opbiTanb i3 HAWHMIKUOIO eHep-

rieto — 1s-opbGiTann:
H
1s

Kpim rpadiunoro 306pakeHHs €JIeKTPOHHOI CTPYKTypU aToMa —
eneKmpoOHHOL KOH(pizypayii, MOKHA CKJIAJATH TaKOXK eleKmpOHHi
dopmynu, y AKUX 3alUCYIOTh CIIOUaTKy Iudpy, 10 BifnoBizae HO-
Mepy piBHA, MOTiM OYKBY, AKa IO3Hauae mifgpiBeHb. [lopax 3 Kox-
HOI0O OYKBOIO IIPpaBOPyY Yyropi samucyooTh mudpy, IO Bigmosizae
YHCJIy eJIEKTPOHIB Ha JaHOMY HiApiBHi:

Howmep enepreruu- Yucio eleKTPOHIB
HOI'0 piBHA \131/ Ha migpisHi
BykBa, sika mosHauae /
dbopmy opbitairi
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B aromi Tesito Ha ommH eJeKTpoOH OijbIe i s-opbiTanp 3aiima-
IOTh IBa €JIeKTPOHM, AKi MalOTh aHTUIAPAJEJbHI CHiHU:

,He a6o 1s

1s

Ha 1mpoMy B3amoBHEHHS eJeKTPOHAMH IEPIIOr0 eHEepPreTUYHOTO
PiBHA 3aBepIIYETHCH.

EnexTporu aromiB esieMeHTIB Opyzozo nepiody PpPO3SMIIYIOTHCA Ha
JIBOX €HEPreTMUYHUX PiBHAX (HOMED Iepiofy BU3HAUAE UMCJIO eHepre-
TuuHUX piBHIB). Ilepiom moumHaeTbea JysKHUM edeMmeHTOoM JliTiem Li
(Z = 3). [IBa emekTponu aroma JliTito mepedyBaioTh Ha MEPIIOMY PiBHIi,
Ak B aTomi I'erifo, a TpeTifi eJeKTPOH MOUYMHAE 3alIOBHIOBATH BLILHY
2s-opbiTasb APYTOTO €HEPTeTUYHOTO PiBHS:

D:sz
2s
sLi abo 1s°2s'

1s

Ha gpyromy eHeprermuHoMYy DpiBHiI BigmoBizHO 1o dopmynmu
N = 2n° MOYKYTb PO3MiCTUTHCA MaKCHUMaJbHO BiciM eJeKTPOHiB
(2-2° = 8). Ileit piBeHb, OKPIM S-miApiBHSA, Mae e p-ninpiBeHs,
MaKCHUMaJbHa MICTKiCTh AKOTro — mIicTh ejaeKTpoHiB. Tomy eHep-
reTu4yHi piBHI 3aIlOBHIOIOTHCA IMOCJiIOBHO €JEKTPOHAMM Bix OX-
HOTO m0 BocbMmu. I gmificHo, B aTomi Bepmairo Be Ha s-miapiBri
pOSMIIIYIOThCA BiKe ABa eleKTpoHm: 2s°. Omxe, 2s-migpiBeHDb 3a-
BepIIeHUI.

ITouunatouu 3 atoma Bopy B BinmOyBaeThcs 3amlOBHEHHS pP-IIiAPiBHIB
JIPYTroro eHepreTMYHOro PiBHA (Bif omHOro p-ejleKTpoHa B aToMi Bopy
JI0 IIECTU p-eJIEKTPOHIB B aromi iHepTHOTrO esneMeHTy Heony):

a6o 1s°2s°2p'

B aromi Kap6ouy C (Z = 6) Ha oamH eJNeKTPOH OijbIlie, HixK
B atomi Bopy. Jxy opbimanv 8in 3aiime — giavHYy Yu my, 0e 8xce €
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enexmpon? 3rifHO 3 BUCHOBKOM i3 mpaBuja XyHIa 8 Mexax 00HO-
20 nidpi6Hs eseKMPOHU PO3MAULO8YIOMbCA MAK, W,00 YLUCLO Hecna-
PeHuXx eneKmpoHi6 0Yyao MAKCUMANLLHUM.

EnexkTponn mamaraiooThbCs 3aWHSATH BijbHI opbiTasni, TomMy aTom
Kap6Gony mae nBa HecmapeHUX €JeKTPOHMU:

o,

S
«C abo 15°25°2p’
1s

B aromi Hitrporeny chomMuii eJeKTPOH 3aiiMae Ife OOHY BiJIbHY
2p-opbiTtanb, a B aromax Oxcureny, ®Payopy it HeoHy esekrtpo-
HU 3aWiMaioTh 2p-opbiTaii, HA AKUX y:Ke € MO0 OJHOMY €eJeKTPOHY.
Hpyruii piBeHb s3aBepireHo. Taxkuii po3mOIisl €JeKTPOHIB B aToMiB
MePINUX JeCATU eJIeMeHTiB HaBelIeHO B Tabuauili 8.

Tpemiii nepiod nounmnaetbess Harpiem Na (Z = 11). 3 11 enexrtpo-
HiB, IIT0 PO3MIITYIOThCA Ha TPHOX EHEPreTUUYHUX PiBHAX, ABa Iepedy-
BAIOTh HA IEPIIOMY eHepreTHuHoMy piBHI — 1s°, BiciMm — Ha gpyro-

My — 2822p6. OpuHaIIATUNR eJeKTPOH PO3MIIIyeThcsa Ha S-HiApiBHI

TPEeTHLOT'0 PIiBHA — 1322322p63sl. B aromi Maruito Mg ma s-migpiBui
. 2 2 6 2

TPETHLOTO PiBHSA € BiKe ABa eJeKTpoHum — 1s8°25°2p°3s” (Tabs. 10).

Ha TpersoMy eHepreTWuHOMY piBHIi srigHO 3 opmysoo N = 2n’
MOsKyTh posramryBatuca N = 2 - 3° = 18 eeKTpoHiB, TOMY 1110, KpiM
$- i1 p-migpiBHell, BOHM MOKYTb 3aliMaTH i1 HaCTyHnHUH d-TmigpiBeHB.
Ane OCKiZIBbKM UYMCJIO €JeMEHTIB y IIbOMY IIepiofli He IIepeBHUIIye
BOCBMH, TO 31 3pocTaHHAM 3apaAny anpa atromiB Bixm Harpiro mo Ap-
TOHY YHMCJIO eJeKTPOHIB Ha 30BHINIHLOMY PiBHI 30iJbITyeThCA Bif
1 mo 8.

ITounnaroum 3 Asrominiro Al i 3akinuyroum Apronom Ar, B aTo-
MaXx eJeMeHTiB TpeThoro mepiony (oKpim 3s-opbiTasi, Ky BiKe 3a1o-
BHEHO JBOMa eJEeKTPOHAaMM) Bi0yBaeThCsA IOCIiZOBHE 3alOBHEHHA
p-opbitaneii, abo 3p-mixpiBHa. Po3minieHHA MaKCHUMAaJIbHO MOMKJI-
BOTO YHMCJIa €JEeKTPOHIB IJid eJIeMeHTiB TPeThoro Iepiony BimOyJso-
ca — 8 B aromi Apromy, npore d-miipiBeHb y IIUX €JIEMEHTIB 3a-
JUIMUBCA HesaBepireHuM (Tadi. 9).

TakuM YMHOM, JOXOAWMO BUCHOBKY: 0y006a S8HYymMpiulHix eHep-
2eMUYHUX DIBHIE AMOMIE eseMenmi6 KOHWH020 H06020 nepiody no-
6MOpPIOE  eNeKMPOHHY cmpykmypy (PO3TAIllyBaHHA €JEKTPOHIB)
amoma iHepmHO020 eJeMeHma, AKUM 3aAKiHuyembvcsa nonepeorii
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Tabruusa 9

EeKTpOHHI CTPYKTYPH aTOMIB €JIEMEHTIiB TPETHOro Iepiomy

Ximiu- Po3II0Ai eIeKTPOHIB 10 0pGiTaIaX
HUii ExexTponHa
o | 18| 2s 2p 3s| 3p 3d L
Na N (| CT T O T T |1s*2s’2p°3st
Mg N [ CT T O T T T |1s*es’2p°8s?
Al 0 I | F P P VP P
Si 0 o | I R R R | P P P o
P NI || T 1] | O T T |1s*as’2p®ss’sp®
s [T T {CT T T 1 |1s*as’2p®3s’sp*
Cl NN ] [T T 1T 1|1s%2s*2p°3s%8p°
Ar NN | T T T T 1|1s%2s*2p°3s3p°

nepiod. Yepes 1e YacTO BUKOPHUCTOBYIOTH KOPOTKHUI 3amuC eJeK-
TPOHHUX CTPYKTYyp aromiB. Hampukiazn, Iys ejleMeHTIiB IPYyroro
nepiony Takwuii:

Jlitiit — [He]2s', Oxcuren — [He]2s°2p",

IJIA eJIEMEeHTiB TPeThOTI'0 mepiony Taxkmii:

Harpiit — [Ne]3s', Marwuiit — [Ne]3s®, Amominiiit — [Ne]3s’3p'.

AKI0 MOPiBHATH eJeKTPOHHY OYIOBY aTOMiB, TO MOYKHA ITOMi-
TUTU, III0 CTPYKTypa iXHiX 30BHIINHIX eHepreTMYHUX DiBHIB Iepi-
OIMYHO TOBTOPIOETHCA, HaAmpuKJIam: JIiTiit — 2s' i Harpint — 331;
Bepuniit — 2s” i Marmiit — 3s°; Bop — 25°2p' i Amomimiii —
3s’3p' Tomjo. Came UM NOACHIOOTH HEPiOAMUHY IIOBTOPIOBAHICTH
BJIACTUBOCTEI eJIEMEHTIiB y mepiojax.

Otixe, y MeKax Majaux INepioAiB BimOyBaeThCs 3allOBHEHHS 30-
BHIIITHBOTO €HEPreTUYHOro PiBHA aTOMIB e€JIeKTPOHAMM YMCJIOM Bi
1 mo 8. Ilepemocrammi piBHi aTomiB 3aBeprieHi # BigmoBimaroTh
€JeKTPOHHUM CTPYKTypaM aTOMiB iHEDTHUX eJIeMeHTiB IIOoIlepemHix
nepiomis.
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I [puknag po3sB’a3yBaHHA 3aaay T

OnuIlliTh eJeKTPOHHY CTPYKTYpPY aroma Docdopy.
Pose’azannsa é
1. Busmauaemo moJsoxkeHHsa Pochopy, HaTpuKIaI,

y KOPOTKiii (popmi mepioguuuoi cucteMu XimMiunmx ejaementiB: P —

enemenm Ne 15, 3-ii nepiod, V epyna, zonoena nidzpyna.
2. HaBogumo cxemy, y AKiifi 300paskeHOo 3apAn sapa

1 POBIIOAiJ eJIEKTPOHIB IO €HepPreTUYHUX PiBHAX. (@
3. 3ammcyeMo eJeKTPOHHY (OpMyJay, fAKa I0Kasye )
YKMCJO eJIEKTPOHIB Ha KOXKHOMY 3 IIiAPiBHIB; HigKpecsio- 55

€MO YaCTHHY 3aIuCy, I1I0 BKa3ye Ha YMCJIO eJeKTPOHIB Ha
30BHIIIIHEOMY €HEePreTUYHOMY PiBHIi:
15°2s°2p°3s°3p°

4. 300paskyeMO KBAaHTOBI KOMipKH. El:l:l:l:‘
Ockinpku egemeHT Pochop B3HAXO- m
IUTLCS B TPETHOMY IIepiojai, To B #ioro .. 3d
aroMi BalOBHEHO eJIEKTPOHAMHK TpPH 99
eHepreTHYHUX piBHiI. ATOMHOMY HO-

Mepy eJeMeHTa BifmoBijae mMO3UTUB- 2p

HUH 3apsn Apa, SKHH, y CBOKO uep- 2

ry, Mae OyTH CKOMIIEHCOBAHUH

HEeTaTUBHO 3apAIKeHUMHU eJeKTPOHa-
MH B €JeKTPOHHi#l 000JIOHIIi, OCKiJb-
KM aTOM € eJIeKTPOHEeNTpaJIbHIM.
Orxe, B atomi Pochopy € 15 erdexTpoHiB, TOAi Ha cxeMi mMaemo
300pasuTu 15 CTPiJIOK Yy KBaHTOBUX KoMipKax (opbiTassax), po3mi-
mIyioun iX 3a MOPSAAKOM, SIKWI OMIMCAHO BHUIIE.

Take 300pakeHHA €JIEKTPOHHOI CTPYKTYPHU aToMa Ile Ha3WBaIOTh
epagivHuMm.

5. Ykasyemo Tum esaemeHTta (abo iioro HaJeXHicTh IO S-, p-,
d- abo f-poamHM) 3ajI€KHO Bil TOrO, AKHN €HEPreTUUYHUHN IIifg-
piBeHb 3amoBHEHHUII eJIeKTPOHAMU He IIOBHIiCTIO a60 3aIIOBHIOETh-
cAd B ocTaHHIO uepry. ®Pochop — p-ejieMeHT, TOMY IO B HOTO
aToMi, 3 OQHOTO OOKY, OCTAaHHIM 3allOBHIOETHCA p-IiApPiBeHBb 30-
BHIIIIHBOT'O €HEePreTUYHOro PiBHA, & 3 APYyroro — p-IigpiBeHb He
MOBHICTIO 3aIlOBHEHUM: 3aMiCcThb MAKCUMAJbHOTO YHMCJA €JIeKTPO-
HiB, fIKe JopiBHIOE ITecTu, B aToMi Pochopy Ha HBOMY € BCHOTO

3 eJIeKTPOHHU.
9=
Il

}

1s

Bl 3anuTaHHA Ta 3aBAaHHSA

1. Axwuii 3anmc posMillleHHsA €JIeKTPOHIB HA eHepreTud-
HUX PiBHAX i mMigpiBHAX aToMa OyAL-AKOTO eJeMeHTa |
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*6.

*7.

10.

11.

HA3UBAIOTh MOTO €JIEKTPOHHOIO CTPYKTYPOIO ab0o eJIeKTPOHHOIO
KoHpirypairiero atoma?

EneKTpOHHY CTPYKTYPY aToMa sSIKOTO eJeMeHTa MOIepeIHbOTO
mepiofy IOBTOPIOE OyaoBa BHYTPIIIHiX e€HePreTUYHUX PiBHIB
eJIeMeHTiB KOXKHOT0 HOBOTO Iepiomy?

Yomy nepuiuil mepios MicTUTL yChOTO ABa XiMIiUHUX ejieMeH-
TH, a Ipyruii — Bicim?

CKiIbKU eJIeKTPOHIB MIiCTHUTHCA HA 30BHIIIITHHBOMY €HEepreTHhdY-
HOMY piBHiI aromiB Takux ememeHTtiB: a) Jliriro, KapGomy,
®ayopy; 6) Harpiro, Cuainiro, Xmopy?

HassiTh m1Ba ememMeHTH, B aTOMax SKHX 3aBepIIIeHO BCi eHep-
reTUYHi piBHI.

Hanunrite eneKTpoHHY CTPYKTYypy atoma Oxcureny. B aromi
e sKOro ejieMeHTa NPYToro IIepiofy € TaKe caMe YNCJIO He-
CIapeHUX eJeKTPOHiB?

VYpaxoByoun IOpPAAOK BalOBHEHHS eJIEKTPOHHUX opbiTasieii
eJeKTPOHAMU, CKJAJiTh CXeMHU eJIEKTPOHHUX KoHGiryparii
aToMiB eseMeHTiB Ne 6 i Ne 9.

Bukonyooun caMOCTiHiHy pobOTy 3i CKJIaZaHHA CXeM! PO3MillleH-
HA eJeKTpoHiB B aromi HiTporeHny, yuHi Hammcanau Take:

o

i i

N
B)

Yu mpaBuabHi Taki sanucu? IToscHITE CcBOIO IYMKY Ta 300pa-
3iTh IPaBUJIbHI CXeMU B 3OIIIHUTI.

Y uyomy mossirae CyTh MPUHIUIY MiHiMaabHOI eHeprii? AK KoH-
KPETHO Ileil MPUHITUI PO3KPUTO B IpaBuiax KJeuyKoBCHKOro?
Sk 3amoBHIOIOTHLCS eJIeKTpoHaMu opbitTaini aroma BimmoBimHO
Io mpaBuaa XyHzua?

300pasiTh eJeKTPOHHI CTPYKTYPHU aATOMiB:

a) Cynsdypy, ®@ayopy, Hatpiio;

6) Cuniniro, Hitporeny, Kapb6ony;

B) Aurtominiro, Oxcureny, Aprony;

r) Bopy, Maruiio, Bepuiriro.

B aTomMax SKUX eJIeMEHTIiB 3allOBHEHHS ITOOAUHOKUMM eJIeK-
TpoHaMu BiJbHUX oOpbiTayseil BixmoBiZae MaKcHUMaJIbHOMY
yueay 3rigHo 3 npaBuaoMm XyHaa? o AKol pOAUHU eJIeMeHTiB
(s-, p- abo d-) BiTHOCATH ATOMHU KOKHOTO 3 €JIeMEeHTiB?
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§ 17. MNopApoOK 3aNOBHEHHA eHepreTUYHNX PiBHIB aTOMIB
efleMeHTiB BeNIMKunx nepiopais. floBra popma
nepioaNYHOI CUCTEeMUN XiMiIYHNX eNeMeHTIB.
MoHATTA Npo pagiyc atoma

Y ubomy naparpadi Bu gisHaeTecs:

e y fAKiA NOCNIQOBHOCTI 3aNOBHIOKOTLCS eNekTpoHaMn opbitTani atoMis
€/IEMEHTIB YETBEPTOrO Nepiogy NepioguyHol CMcTeEMUY;

* YyuMm oBra gopma nepioguyHol CUCTEMU BiAPISHAETLCA Bifj KOPOTKOI;

® L1I0 TaKe pagiyc atoma.

Ilopamox 3amoBHEeHHS €HEPreTUYHUX PiBHIB aTOMIB eeMeH-
TiB Beauxkux mnepioxiB. Ha mouatky uemeepmozo nepiody muepi-
onuyHol cucremu ctToiTh eseMmeHT Kamiti K. Ilicisa samoBHeHHA
mricteMa esieKTpoHaMu 3p-minpiBHa aroma Apromy Ar (taba. 9,
c. 68) B atromi Kamito moumHae samoBHIOBaTuCsS 4s-opbiTanb, a He
BinbHiI 3d-opbOiTami (Tabsa. 10). Ile BigmbyBaerbcss TOMY, IO IS
4s-migpiBHA cyma KBaHTOBUX uucea n + [ =4 + 0 = 4, a gna
3d-migpiBasg cyma n + 1 = 3 + 2 = 5 (rabx. 11, c. 72). Bin-
noBigHI eneKTpoHHi cTpykTypu aromiB Kamito tTa Kanbiiro Taki:
K — [Ar}4s' i Ca — [Ar]4s’.

ITicna samoBHeHmHA 4S-HmiApiBHS, BTiAHO 3 IPYTHM HTPABUJIOM
Kin1eukoBCHKOr0O, €JIEKTPOHU IIOCJiJOBHO B3alOBHIOIOTH e€Hepre-
TuuHUH migpiBes 3d B aromiB Bim Craupgito Sc mo ITumky Zn.

Tabruus 10

®dopMyBaHHA €JIEKTPOHHUX CTPYKTYP aTOMIiB €JIEMEHTiB
IepuIuX YOTUPHOX mepioxis 3a mpaBuaamu KiaeukoBcsKOro

g | o & |Hocainosmicrs Yuelo elleKTPOHIB Ha MigpiBHi
= i + | samoBHeHHA
glog ool y 1 21 34| 5 |6[7]|8]9] 10
MIIPIBHIB
1 1s H|He| — | — — =l =|=1 =
9 2 2s Li | Be| — | — — — =1 =1=1 =
3 2p Blc|N|oO F [Ne| | = |=| =
3 3 3s Na|[Mg| — | — — =1 =1=1 =
4 3p Al | Si P S Cl Ar | — | — | — —
4 4s K|Ca| — | — — — = == _
4 5 3d Sc | Ti \'% — | Cr,Mn | Fe | Co | Ni | — |Cu,Zn
5 4p Ga | Ge | As | Se Br Kr| —| —|—| —
5 5s Rb | Sr
5 6 Ad
6 5p

72



Tabnuys 11

Cyma kBaHTOBUX yucea (n + 1) eHepreTuyHux migpiBHIB

3HauenHs cymu | Eneprermunumit
3HauYeHHS 3HaueHHS [ ..
(n+1) migpiBeHb
1 0 1+0=1 1s
9 0 2+0=2 2s
1 2+1=3 2p
0 3+0=3 3s
3 1 3+1=14 3p
2 3+2=5 3d
0 4+0=14 4s
4 1 4+1=5 4p
2 44+2=6 4d
3 4+3=7 4af
5 0 54+0=5 5s

Bunarox — enementu Xpom Cr i Kympym Cu, B aTomMax AKHX IIO-
PAIOK 3amoBHeHHS 3d-TMiApiBHA TOPYIIYETHCS: €JIEeKTPOH 30BHIIII-
HBOTO 4s-TMiapiBHA mepexoauTh Ha 3d-migpiBens (amB. (dopsair).
Omxe, AKI0 B aTomi BaHazmito V IOpATOK 3alOBHEHHSA IIiAPiBHIB
eJleKTpoHAMU Takuil: 3d°4s’, To B atomi Xpomy mae 6yt — 3d*4s’,
a Hacupasni Takuii: 3d°4s'. B aromi Kympymy Mmae GyTu Takuii mo-
PAOOK 3alOBHEHHS: 3d9432, a HacHpaBi TaKuii: 3d"4s’.

Hapernri, micas samoBaenHs 3d- i 4s-migpiBaiB B atomi IlunKy Bin-
OyBaeThcsA 3amoBHeHHA 4p-miapiBua. OcTaHHINT Mae Take caMe 3HAUEH-
HS CyMU KBaHTOBUX umced n + [ = 5, ak i 3d-miapiBenb. OgHak 3Ha-
YeHHA N 'y HUX DPisHi: TaK, ana 3d-migpiBaa n = 3, a ana 4p-miapiBHA
n = 4. Tomy noumHae 3amoBHIOBaTHCA 4p-miapiBeHb B aTomi [asiro:
Ga — [Ar]4s’3d"°4p'. BamoBreHHs 4p-miapiBHA SaKiHUYETHCA B aTOMI
Kpunrony: Kr — [Ar]4s*3d"4p°.

B aromiB esementiB n’smozo nepiody Py6imiro Ta Crponmiro 3a-
HOBHIOETHCA Hs-migpiBens: Sr — [Kr]5s’.

XimiuHi eseMeHTH, B aToMax AKWX B OCTAHHIO YEPry BiOyBaeTh-
cs 3allOBHEHHA §-, p-, d- abo f-migpiBHIB, Ha3MBaIOTH BiANOBIAHO S-,
p-, d- Ta f-eremenmamu. Koxxuuii mepiog nmepioguusoi cucteMu, KpiM
TIePIIIOTO, MOUYMHAETHLCSA S-€JIEMEHTOM 1 BaKiHUYETHCA p-eJIeMEHTOM.
f-EsnemenTu (JIaHTaHOIM Ta aKTUHOIAM) BUHECEHO 3a MeXKi mmepiomuu-
HOI cucTeMu KOpPOTKOI dopmu (quB. (opaar). Masi nmepiogu Ta rosoBHI
MATPYynU CKJIANAIOTHCA JIUIIE 3 S- 1 p-eleMeHTiB. ¥Yci d- i f-enemeHTH
po3MilreHi B MOGIYHMX MiATPyIax BEJIUKUX TEPiomiB.
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Horra dopma mepiomuuHoi cucreMu. ¥ KOPOTKiii, abo 8-KiiTuH-
KOBi#f, (opmi mepiogmuHOI cHCTeMU eJeMEHTU TOJIOBHUX i IMOOiu-
HUX WiArpyn posMimieHi B pi3HUX pAmax OLHOTO Iepioxy. ¥ HOB-
rift, ab6o 18-riaiTmHKOBi#, dopmi (Tabm. 12) BiacyTHi mobGiuHi mix-
rpynu, duepes Te II0 d-eJIeMEHTH 3aiMaloTh KJIITMHKH MiXK §-
i p-ememenTamu. CXOKiCTh €JIeMeHTIB, AKi 3HAXOZATHLCSA B DPisHUX
miarpynax omHiel rpynu B HamiBAOBriYl hopMi, BUpaskaeThbca B TOMY,
10 BiAOOBiAHMM IIiATPyIIaM [OalOTh OJHAKOBI HOMepH, ajie 3 pis-
HuMU OyKBamMu: TOJIOBHUM miarpynmam — A, mobiuamm — B. Ta-
KMM YMHOM, IlepioguuHa cucreMa Takoi ¢opmu Mictuth 16 rpym.
A- i B-rpynu 06’egHYIOTH €JIeMEHTH B TaK 3BaHi pOOUHU eleKmpOH-
HUX GHANO02i6, AKi TOAiOHI AK 3a €JIeKTPOHHOI0 CTPYKTYPOIO, TaK
i 3a ximMiyHUMM BJIACTUBOCTSIMU.

Anroputm ckKnapaHHsi
eNeKTPOHHUX hopmMyn i cxem aTomiB

1. Enement, mopsagKoBuii HoMep i CUMBOJI.

2. Tlomo:xeHHS eleMeHTa B IepPioAWYHIiN cucTeMmi (mepion, rpyma,
migrpyma).

3. KinbKicTh eJIeKTPOHiB, UMCI0 eHepreTUUHUX PiBHIB i mimpis-
HiB B aToMi.

4. TlocaimoBHIiCTH 3aIlOBHEHHS €JEKTPOHHUX opOiTajeil eJIeKTpo-
HaMH.

5. CkiramaHHs eJIeKTPOHHUX (GOPMYJI i cXxeMu aToMa ejieMeHTa.

ITonarTa mpo paxgiyc aroma. Yepes Te II0 eJIEeKTPOHHA CTPYKTypa
aTOMiB XIMIiUHMX eJIeMEHTIiB 3MiHIOETHLCA MIEPiOAMYHO 3i 3POCTAaHHAM
s3apany iXHiX sAgep, yci XapaKTepHUCTUKM, AKi BU3HAUAIOTHCS €JIeK-
TPOHHOIO OYI0BOIO, 3aKOHOMIPHO 3MiHIOIOTBCS IO IIepiofax i rpymax
nepioguuHoi cucTeMu. ¥ IILOMY IIOJArae (PismyHA CYTh HEPiOAUUHOIO
saxkony [I[. I. MennmeneeBa. Jlo TakKmx XapaKTepUCTUK BigHOCATH, 30-
Kpema, pafiyc aToMma.

BigmoBizmHO 10 cyyacHMX YABJIEHB NP0 OYZOBY aToMa i30IHOBAHUM
aToOM He Ma€ TOYHO BH3HAUEHOI'O PO3Mipy, OCKiJIBKHM HMOTO eJIeKTPOHHA
000JIOHKA CTa€ Oy:Ke PO3MHUTOI0 ByKe Ha BifcTaHi KiJIbLKOX HAHOMETPiB
Big axpa (puc. 9, c. 51). Ile BKasye Ha Te, 1[0 BUSHAYUTHU aOCOJIIOT-
Hi po3Mipu aTOMiB HPaKTUYHO HEMOXKJNBO. MoKHa T'OBODUTU JIUIIIE
po padiycu amomie, SKi BUSHAYAIOTH 33 MK’ AZIeDHMMHU BiJCTaHAMU
B KpucTtaysiax abo MOJEKyJaX.

Pagiycu mepeOyBaroTh y mepioguuHiil 3aJ€KHOCTL Bil 3apAmiB samep
i OymoBu eJIeKTPOHHUX OOOJIOHOK aToMiB. BOHM MalOTh MaKCHMAaJIb-
He 3HAYEHHA B aTOMiB eJE€MEHTIB, AKi CTOATH Ha MOYATKy Iepioxay,
a MOTiM [eIno 3MEHINYIOThCA IPU Hepexofi 3jiBa HampaBo (puc. 15).
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Howmep rpynu

I II III v A% VI VII VIII

H He

o * )
0,037 0,050

B C N 0] F Ne

Li Be
JJ 9 9 90 9 o 9

0,152 0,111 0,088 0,077 0,070 0,066 0,064 0,070
Al Si P S Cl Ar

IO 09 9 0

0,186 0,160 0,143 0,117 0,110 0,104 0,099 0,094

Ga Ge As Se Br Kr

QSqagugu

0,231 0,197 0,122 0,122 0,121 0,117 0,114 0,109

Puc. 15. Pagiycu aromiB meskux XiMiuHMX eieMeHTiB
(3HAUEeHHS HaBeIEeHO B HAHOMETPAX)

Hanpukaan, B aromi JIiTito, 3 SKOro moumMHaeThCA APYTUi IIepiof,
s3apan axpa +3 i HA 30BHIITHBOMY €HEPreTUYHOMY DPiBHI MicTuThCA
OOUH eJIeKTPOH, a B atroMi Heony, asxum 3aBepuryeTbca Ieit mepi-
on, 3apan sapa +10 i Bicim 30BHIMIHIX eneKTpoHiB. 3i 36iMbIIIEHHAM
3apAny fAnpa IPUTATaHHS eJEeKTPOHIB A0 HBOT'O 3pocTae i pamiycu
aTOMiB BMEHIIIYIOThCA: HANPHUKJIAL, paniyc aroma JIiTiio mopiBHIOE
0,152 uM, a paxgiyc atroma Heomy — 0,070 um. Hailimenmri pagmiycu
MaTh aTOMU, AKUMHU 3aBEePIIYIOTHCSA Iepioau.

Taka 3aKOHOMipHiICTHL yV 3MiHeHHI aTOMHUX paniyciB ImoB’s3aHa
3 TOCJHiZOBHUM 30iJbIIeHHAM 3apAny fAapa ¥ BiAmoBigHO uwMc-
Ja eJeKTPOHiB, a OTKe, i 3 OiJBIITOI0 CHUJIOI IXHBOTO B3a€MHOTO
nputaradda. Ile cOpuuYmHsE cHUaJaHHS MeTAJTiYHUX BJIACTHUBOCTEH
eJIEMEHTIB Ta IPOCTUX PEUYOBUH i 3pocTaHHA HeMeTasiuHux. Haii-
TUIIOBilllI MeTasiuHi eJeMeHTH poO3MillleHi Ha mIOYaTKy Nepiofnis,
a HaiTumoBim HemeradiuHi — y KiHmi. 3aBepliyeThcsa KOMKHUMI
mepios iHEPTHUM Ta3oM, aTOM SAKOTO0 Ma€ HAWMEHIIIUH pajiyc.
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Pagiyc aroma Hartpiio, 3 AKOro moumHAEThCA HACTYIIHUHA, Tpe-
Tiii mepiox, 3HOBY pisko 3pocrae. 36iJbIlIeHHA pamiyciB aToMmis eJre-
MEHTiB TPEeThOTO IIepPiogy 3yMOBJIEHE THUM, IO B HUX HOUYMHAETHCS
3allOBHEHHS HOBOT'O €HEPreTUYHOr0 PiBHI.

OT:xe, po3Mipu aToMiB BU3HAUYAIOTHCA 3apsAgoM Aapa Ta 0yIg0BOIO
eJleKTpoHHOI obosouku. Tomy 3mima paziyciB aTomiB 3i 30inbIIeH-
HSAM aTOMHOTO HOMepa (IPOTOHHOTO UMCJja) eJIeMeHTa Ma€ 4iTKO BU-
PasKeHUH MepiofMYHUN XapaKTep: Y 2pynax po3mipu amomié 3poc-
maomy, y nepiodax — 3MeHULYIOMbCA.

I Mpuknagu po3B’a3yBaHHA 3apad

IIpuxknaan 1. BusHauTe eJeKTPOHHY CTPYKTYPY aTOMiB \' )
Kanwmiio Ta Bpomy. YKaXiTh THUII ejleMeHTiB.

Posé’asanna
CkiazemMo cxeMM KBAaHTOBMX KOMIpOK ajasd aroma Kanblriro:

.D:DD:[[DI fl [ [ ]
.EI:I:I:I:I
.

ca 1]

1s

CxeMu KBAaHTOBUX KOMIpOK g aTroma Bpomy:

.\:[EDH' | | |4f| I

.
+Cl

1s

Kanpmiii — s-eJIeMeHT, OCKiJIbKM y IOro aTomi ocTaHHIM
3aIOBHIOETHCSA S-TigpiBeHb. Bpom — p-ememenT, 60 y #OTO aTo-
Mi He TOBHicTIO 3amoBHeHUI p-migpiBeHb. llopiBHANTE 3 mMO3HA-
YeHHSIM IMX €JIEMEHTIiB y IepioguuHiil cmcTemi, HaBemeHiii Ha
¢opsarri.
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Ilpuknan 2. ExexktporHa dopmyna aroma Kpunromy ,.Kr:
15°25°2p°35°3p°3d'*4s°4p°. fIka emexTponHa dopmya aroma Py6inito
37Rb?

Poss’szanna

3anuiireMo eJeKTPoHHy Gopmysnry aroma Pyb6imiro:

15°25°2p°3s°3p%3d'"4s°4p°5s".
Y pasi samoBHeHHs d-TigpiBHS TPETHOr0 EHEPTeTHUHOI'O PiBHA
OCTaHHIM eJIeKTPOHOM 3amac Horo eHeprii, srifHO 3 IIPaBUJIOM
K/1e4K0BCBKOr0, XapaKkTepU3yEThCSI TAKOI CYMOI0 KBAHTOBUX YKCEJI:
(n+1) =38+ 2 =15, a B padi 3amoBHEeHHA S-MiAPiBHA UETBEPTOTO
eHepreTUYHOro piBHA — cymoio (n + [) = 4 + 0 = 4. Orxe,
HaBeJleHa eJIeKTpoHHA (opmyJia aroma Pyb6igiro Binmosimae mpasuiny
KaeukoBcbKkoro, uepes Te 1o cyma umcena (n + [) 4s-emekTpoHa
MeHIa Big cymu (n + ) 3d-eneKTpona.
Il 3anuTaHHA Ta 3aBAaHHA f,-
1. ¥V yomy moisirae ocoOJUBiCTH 3aIIOBHEHHS €JIEKTPO- A=
HaMU eHepreTUYHUX DPiBHIB B aToMax eJjieMeHTiB Be-
JUKUX mnepiomin?

2. CKiTBbKYM €HepreTMYHUX PiBHIB 3affHATO €JIEKTPOHAMHU B aTOMAaX:
a) Jlirito, Harpito, Kauriio; 6) Bepuito, Marwuito, Kanbitito;
B) @ayopy, Xiaopy, Bpomy?

3. fki ememeHnTH 00’€IHYIOTH Y TaK 3BaHI POAWHU €JEKTPOHHUX

aunajoris? Yomy? HasezmiTh mpukamm.

4. fAxwuit i3 migpiBHIB 3aIIOBHIOETHCS B IIEPIITY UEpry:

a) 5s abo 4d; 6) 3d abo 4s?
5. VYKaKiTh €JIeKTPOHHY CTPYKTYPY BOBHIIIHIX €HEPreTUYHUX
pPiBHIB aTOMiB TaKuX ejleMeHTiB:
a) Ne 20, 32, 39; 6) Ne 22, 36, 55; B) Ne 35, 37, 48;
r) Ne 26, 51, 56; r) Ne 24, 33, 55; I) Ne 38, 40, 31.
*6. BusHauTe eJleMEHTU 3a TAKUMU €JEKTPOHHUMU CTPYKTypPaMu:

!

1

a) 3s°3p°; 6) 3d"4s%; B) 4d"°5s°5p*;
r) 4d°5s'; r) 4d'5s%; x) 4d'°55°5p%;
e) 5d'6s%; €) 4d°5s”.
7. Yum pmosra ¢opma mepioguuHOl cucTeMu BiApisHAETHCA Bix
KOPOTKOi?

°8. ¥V gKUX OJZWHUIAX BUMipy BW3HAYAIOTH pagiycu aToMiB?
¥ cKinbKmM pasiB OAVWH HAHOMETP MEHIIWN 3a OUH MeTp?

9. fAx smiHIOIOTHCA PO3Mipu aToMiB y mepiomax? y rpymax mep-
X TPHOX IIEePioAiB mepiogWYHOI CHCTEMU eJIEMEHTiB?

10. Yomy B pasi mepexony Bii OCTaHHBOTO eJIEMEHTA II€BHOTO
mepioy [0 TepIIOTo eJIeMeHTa HACTYIHOTO Tepiony pamiycu
aToMiB Pi3KO 3pOCTAIOTH?
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§ 18. Xapakrepucrtnka enemeHTa 3a micuem
y nepioanyHin cucrtemi Ta 6ygoBolo atoma

Y ubomy naparpadi Bu gizHaeTteca:

* AK Ha NigcTaBi NONOXKEHHS XIMIYHOIO efleMeHTa B NepiognyHIi CUCTEMI
Ta 6yO0BU AOr0 atoMa MOXXHA BU3HAYUTU, METaNiYHi Y1 HemeTanivHi
BNAacTUBOCTI BiH BUABNSATUME B XiMiHHUX peaKLisiX.

Amnanis ingopmarii, saxkaamgeHoi B mepioguuHiii cucTeMi ereMeH-
TiB, yKasye Ha Te, II[0 KOJIM IIPOBECTU YABHY [iaroOHAJbHY JIiHiIO
Bigm Bopy uepes Apcen go AcraTy, TO B JIiBOMY HMKHBOMY KYTi
OyayTh pO3MillleHi eleMeHTH 3 SICKPABO BUPAKEHUMU METAJIUHUMU
BiIacTuUBOCTAMU (cxema 2).

Yucso MeTaNiuHUX eJIeMeHTiB, MOYMHAIOUYU 3 APYroro Inepiony,
3pocrae 3i 30inbIIeHHAM HOMepa mepioxy. Tak, y apyromy mepioni
TiabKu ABa Meragiunux eiaementu (Li, Be), y Tperbomy — Tpu (Na,
Mg, Al), a B uerBepTromy — y:xe TpuHannars (K, Ca, Sc, Ti, V, Cr,
Mn, Fe, Co, Ni, Cu, Zn, Ga) i T. iH.

EnemenTy rosioBHMX HOiArpym, SKi pos3MiIlleHO B IIpaBOMY BepX-
HBOMY KYTi IepiogUYHOI CUCTeMH, € HEMeTAJIYHNMHU, eJIeMeHTU II0-
OiuHUX miArpyn — MeTaJiuHi.

Cxema 2
HOCI/IJIQHHH KHCJIIOTHUX BJIaCTHBOCTefI BHUIIIUX OKCI/II[iB i CHJIN KHUCJIOT
-

>

ITocuneHHA HEeMeTaJIiYHUX BJIACTUBOCTEH

W
OCHUJICHHS HEMETAJNIUHINX BJIACTHUBOCTe
>
>

T'pynu

I | II | III | IV| A\ |VI VII | VIII

= |Ilepiogu

BUIIUX OKCHUIIB i CUJIM KHCJIOT

ITocuneHHs OCHOBHUX BJIACTHUBOCTEH
BUINMX OKCHUIAIB i rizpoxkcumis

ITocuieHHs MeTaJiYHUX BJIACTUBOCTEH
ITocuiieHHA KUCJIOTHUX BJIACTUBOCTE

II

ITocuneHHA MeTaJIiYHUX BJIACTUBOCTEMH

<&

<
ITocuneHHA OCHOBHUX BJIACTUBOCTEH BUINUX OKCHUAIB i rigpoxcunais

[] ]

Enementu: MeTaJiuHi HeMeTamiuui
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Imeprai enemeutu (Ne, Ar, Kr, Xe, Rn) xapaxTepusyoTbCs
BOCBMUEJIEKTPOHHOIO 30BHIIIHHOI0O OOOJIOHKOIO, & TOMY Yy BUIJISAL
IIPOCTUX PEYOBMH BOHM omHoaToMHi. I'asorenu, asor, KUCeHb i BO-
IeHb iCHYIOTh Yy BUIJIAAL JBOATOMHUX MOJIEKYJI.

V3moB:k miaroHasbHOI JIiHII po3MiIllieHi eleMeHTH, AKI MOMXKYThb
BUABJATU AK MeTAJNiuHi, Tak 1 HemMeTaJiuHi BJIaCTHBOCTI.

SIKmIo0 mopiBHIOBATH BJIACTUBOCTI XiMiUYHMX e€JIeMEHTIiB Ta yTBO-
PEeHUX HMMU IIPOCTHUX PEUYOBUH, a TAKOK CIOJYK ITMX €JEeMEHTIiB i3
Tigporerom Ta OKCHTeHOM, TO MOKHA 3POOUTU TaKi BUCHOBKHU:

1) GinbIIicTh eleMeHTiB HepioAMYHOI CHCTEeMHU € MeTAJiuYHUMU,
BoHM poamimieHi B I (3a BuHATKOM H, AKHiT 10 TOTO K POSMIIIYIOTH
y VII rpyni), II, III (sa BurATKOoM B) rpymax, a TakoK yTBOPIOIOTH
mob6iumi migrpynu III-VIII rpyn. Ha 30BHIIIHbOMY eHEPreTHUYHOMY
piBHiI aTomiB MerasiuHumx eseMeHTiB MictuTbcs 1, 2, 3, piaxko 4
(Pb, Sn) i maBite 5 (Sb, Bi) exexTpoHiB.

Hemeraniuui eneMeHTH Bifpi3HAIOTHCA Bii MEeTATiUHUX THUM, IO
Ha 30BHIIIHHBOMY €HepreTMUYHOMY PpiBHiI y ixHiIX aTomiB mepebyBa-
oTs 4, 5, 6, 7 a60 8 eNeKTpPOHiB;

2) ximiuni exrementu (3a BunaTKkoM He, Ne Ta Ar) yTBOPIOIOTH
cuonyku 3 Tigporemom Ta OxcureHoMm. Ixmi dismuni BiIacTmBOCTi,
30KpeMa arperaTHMU CTaH 3a 3BHYAaiHUX yMoB, pisui: LiH, NaH,
BeH,, MgH,, CaH, — TBepxi; CH,, SiH,, NH,, PH, — userki cmo-
ayku; okcuam Li,O, Na,O, BeO, Mg0O, CaO — tBepzi, CO,, NO,,
SO, — zerki cnosyku;

3) oA MeTaliuHMX eJIEMEHTIB XapaKTePHO YTBOPEHHS OCHOBHUX
OKCHUJiB Ta OCHOB, JJII HEMETATIUHUX — KUCJOTHUX OKCUMIB i KHUCJIOT.
VY nepiogax 3;iBa HaAlrpaBO OCHOBHHE XapaKTep OKCHUIIB i Tigpokcu-
IiB IOCTYIOBO IocJjabiioeTbeda. [0 KiHIA mepioAy IIiCHIIIOIOTHCS
KHCJIOTHI BJacTHUBOCTi. ¥ KOMKHiN rosoBHiN miarpymi (kpim VIII)
3BEpXy BHU3 IIiJCUJIOETHCS OCHOBHUM XapaKTep OKCHIIB i rimpo-
KCHUIiB, KUCJOTHI K BJIACTHUBOCTi IT0CJIA0JIIOIOTHCS.

Omxe, Ha IiAcCTaBi MOJIOMKEHHS XiMiUHOro ejeMeHTa B Iepioguy-
Hilfi cucTeMi Ta OyZOBM aTOMa MOJKHA CIPOTHO3YBATH BJIACTHBOCTL
BiloMOr0o ejeMeHTa Ta IOr0 CIOJYK, a TaKOoK IependauuTy Bin-
KPUTTA HeBiIOMUX ejeMeHTiB. XapaKTepHUCTUKY aTOMiB XiMiuHMX
eJIeMEeHTiB MOJKHA JaTH 3a TAKUM ILIaHOM.

MnaH-xapakTepucTuka XiMmi4yHOro enemMmeHTa

1. Ximiunwuii cuMBOJ i Ha3Ba eJeMeHTA.
2. Tlono:xeHHA eJIeMEHTA B IEPiOAMYHIN CHCTEMi eJIeMeHTiB:
a) aTOMHUII HOMeED;
6) HOMep Ilepioxy Ta rpymnu;
B) TOJI0OBHA UM mobOiuHa miarpyna (y BUIagKy KOPOTKoi hopmm).
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3. BymoBa aToma ximMiuHOIO ejemMeHTa:

a) s3apdAn Aapa aToMa, YMCJI0 MPOTOHIB i HeHTpOHiB, BigHOCHA
aTOMHa Maca;

0) sBarajibHE YMCJIO eJIeKTPOHIB;
B) UMCJIO €HEepreTUYHUX PiBHiB;
I') YMCJO eJIEKTPOHIB HA B0BHINIHHOMY €HEPTETUYHOMY DiBHi;
I') cxema OyIOBU eJIeKTPOHHOI OOOJIOHKHU aToMa.

4. BiacTHBOCTi aTOMiB eJeMeHTa:
a) MeTasiuHi;
06) HemerasiuHi.

5. ®opmysaa i BaactTuBocTi cmoayku 3 OKcureHom, y AKii eie-
MEHT BUABJISAE BAJIEHTHICTD, IIIO0 JOPiBHIOE HOMEPY I'PYIIU.

6. ®opmyaa ¥ BaacTuBOCTi crnoayku 3 Iimporenom.

7. IlopiBHAHHSA BJIACTUBOCTell ejeMeHTa Ta MOro CIOJIYK i3 Bjac-
THUBOCTSAMU CYCiTHIX ejleMeHTiB.

OxapaKTepusyeMo, HampuKjazx, eixemeHt Pocdop. Moro ximiu-
HUHN cuMBoJ P.

Aromuuii somep Z = 15. Otike, 3apAnx axpa iioro aroma +15,
y Anpi aroma wMmictarbes 15 mporoHiB. Uepes Te M0 aToM eJieK-
TPOHEeHUTpPAaJbHUI, 3arajlbHe YHCJIO eJeKTPOHiB, fAKi pyxamTbca
HABKOJIO fAnpa, TexX mopiBHIoe 15. Humciao HeUTpoHIB y AApi aToma
®ochopa (idoronm i3 macoBum umcaoMm 31) mopiBHIOE DPisHUIII MiXK
MacOBUM YMCJIOM 1 UMCJIOM IIPOTOHIB y Axpi: 31 — 15 = 16.

®ochop posmimieHU y TPEeTbOMY Hepiofi Ta TOJIOBHIiN miarpymi
V rpynu mnepiogmunol cmcremu. Moro aromMm MaioThb Ha B0BHIMI-
HBOMY €HEPreTUYHOMY PiBHI H’STh €JIEKTPOHIB — MaKCHUMAaJbHEe
YKCJI0, AKe HOopiBHIOE HoMepy rpynu. Came IIi eJIeKTpOHU, AKi IIIe
HA3WBAIOTh BAJEHTHUMH, 0EPYTh yUacTh B YTBOPEHHI CIOJYK 3 aTo-
MaMM iHIINX eJIeMeHTiB.

Bumuit oxkcun ®ochopy mae dbopmyny P,O, i kucimorHuii xapak-
Tep, JeTka cnoiayka 3 I'izporemom — PH, (zuB. dopsa).

Haa Toro mro6 gatm OGinbIll MOBHY XapaKTEePUCTUKY eJIeMeHTa,
CJil TMOPiBHATH MOro BJIACTHMBOCTiI Ta BJACTHUBOCTI HOT0O CIOJYK i3
BJIACTUBOCTSAMU eJIeMeHTiB-cyciziB mo mepioxy (iz Si i S) i 3 eie-
MeHTaMHu-aHajgoramu 1o migrpymi (8 N i As).

dochop — esleMEeHT TPeThOro Iepioxy, Tomy 15 ejleKTpoHiB aTo-
mMa Pochopy po3MIIYIOTHCSI HA TPhOX €HEePreTUUYHUX PiBHAX:

P 2e 8e 5e

Yepes Te m1o Ha 30BHiNMIELOMY pPiBHI aToma Pochopy MicTHUTbBCA
II’Th €JIeKTPOHIB, BiH Mae HeMeTaJiuHi BJIACTHUBOCTI.

Ha pmamomy mnpukigani Bu IIepeKOHANHCS, SK 0arato KOPUCHOIL
imgopmailiii mpo BJacTHBOCTI XiMiUHOrO ejeMeHTa Ta MOT0 CHOJYK
MOJKHA OTPUMATH 3 MePioAMYHOI cUCTEeMM. XiMiKM IIOCTiAHO KOpUC-
TYIOTbCA HEI0 K CTHUCJIUM JOBiIKOBUM ITOCIOHHMKOM.
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Il 3anuTaHHS Ta 3aBAaHHS

1. OxapakTepusyiTe 3a HaBeJAEeHUM ILIAHOM eJeMeHTU
3 aTroMHUMU Homepamu 9, 11, 34, Buxomgaum 3 IiX- 1
HBOT'O TOJIOXKEHHS B MePioAWYHIN cUCcTeMi eJleMeHTiB
i OymoBu aToMma.

* 2. EnemenT 1octoro imepiomy yTBoproe 3 OKCHUIeHOM OKCHJ
ckaany EO, skuii B3aeMo/lie 3 BOJOIO 3 YTBOPEHHAM JyTy, Ta-
30IOAIOHMX TiIPOreHOBUX CIIOJNYK HeMae (AUB. KOPOTKY ¢op-
My mnepiogmuHOi cucremMu, HaBeieHy Ha Gopaaii). Illo 1e sa
eJIEMEeHT i 0 SAKOi Irpynu Ta HiArpynu IepiogudyHOl CHCTeMN
BiH HaJIEKUTH?

3. PosramryiiTe 3a IOCHUJIEHHAM METAJNIYHUX BJIACTHUBOCTEI
CUMBOJII TaKUX eJieMeHTiB: a) Amiomimiii, Harpiiti, Maruiii;
6) Kamnpmiii, Bapiit, CrpoHiiii.

4. PogsramryiiTe 3a IIOCHUJIEHHAM HeMETAJTiUHUX BJIACTHUBOCTEI
cuMBoJIM Takux ejgemMeHTiB: a) Temyp, Cyabdyp, Cemen;
6) Bpom, Xiop, Payop.

§ 19. 3HaueHHA nepioaNYHOro 3aKOHY ANA HAaYyKOBOrO
PO3yMiHHA NPUPOAN Ta PO3BUTKY HayKun

Y ubomy naparpachi Bu gisHaeTecs:

® y YOMY MoNArae HaykoBe 3HAYEHHsI NEPIOANYHOIO 3aKOHY;

® 9K, CIMPaK41Chb Ha NEPIOANYHNIA 3aKOH, YYEHI BioKpUBatOTb HOBI XiMiy-
Hi enemMeHTN.

SIXK omMH 3 OCHOBHUX 3aKOHIB NpUPOAU IIepiogWYHUII 3aKOH
. I. MeHzeneeBa cupaBuB BeJIMKHUH BILIMB HA PO3BUTOK 6aratnox (yH-
maMeHTaJIbHUX HaykK. Ha mizcraBi mepiogmyHOTro 3aKOHY cuUCTeMa-
TH30BaHO eKCIIepUMeHTaJbHUM MaTepias i3 ximii Ta ¢isuru i me-
pembaueHo HOBi 3aKOHOMipHOCTI B ranysi OymZoBu aTOMHOTO SAmpa,
¢isuku aToMiB Ta MoJeKyJ, MiBMKU TBepAUX Tin i pizmH, reodisu-
KU, a TaKOK B iHIIUX rajys3ax IIPUPOJO3HABCTBA. XiMia Iepecraia
0yTH HAyKOI0, sIKa JIUINle OMMCYBaja BJIACTUBOCTI IPOCTUX PEYOBUH
Ta CHOJYK. 3 BiIKPUTTAM NEPiOZUYHOrO 3aKOHY CTAJO0 MOYKJIUBUM
HayKOBe Iepea0aueHH.

Tak, y mpoiteci po6otu Hag nepiogmynoio cucremoio . I. Menneie-
€B mependaunB icHyBauHa 11 HoBuX esiemeHTiB. TouHicTh IepenbaveH-
HA 3aJIexaja, IepIl 3a Bce, BiJl CTyIeHsa TOYHOCTi BUSHAUEHHS BJIACTU-
BOCTell TUX €JIeMEHTiB, B OTOUEHHi AKMUX OyJIO PO3MIiIlleHO HeBimoMmuii
Haymi (TobTo IMe He BiakpuTuii) edemeHT. HaykKoBa 00’ €KTHBHICTH
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TaKOro MigxXoAy MmiATBepawaacs BigxkpurTam esementis Iamiro, Ckam-
nmito Ta 'epmaniro. Ha migcraBi mepioguuHoro sakoHy 0yJI0 BUIIPaBJIEHO
3HAUEeHHA aTOMHUX Mac Oaratbox esiemeHTiB. [. I. MeHmeneeB yTou-
HUB 3HaueHHA aToMHuHX Mac 20 eleMeHTiB, HiCJasA 4YOro Iii eJieMeHTU
3afHAJIV CBOI MiCIld B IlepiogwuHiil cucremi.

. I. MeugeneeB 6inbmt Hisk 3a 100 pokiB K0 BiAKPUTTA TpamHc-
YDAHOBUX €JIEeMEHTIB 3Mir mepeg6aunTu ixHe icHyBaHHA. IIpoTarom
ycix pOKiB micasA BiZKPHUTTA 3aKOHY IiATBepIKyBaJucs Iependa-
yenHa [I[. I. MengeneeBa. IcTopiss HAayKu He 3HAE aHAJOTIB TMOAi0-
HOTO TpiyMdy.

I'pynTyrouncs Ha mepiogumunomy 3akoni II. I. Menzgeneesa it me-
pioguuHiii cucTeMi XiMiUHMX e€JIeMEHTiB, IIOYAJI0O IIIBUAKO PO3BU-
BaTUCS BYEHHSA IIpo OymoBy aToMa. BOHO DPO3KpPUIO (Pi3WUUHY CYTh
MepioMYHOrO 3aKOHY M MOSICHUJIO IMOPSAAOK PO3TAIITyBaHHS eJIeMeH-
TiB y mepioguuniii cucremi. ¥ 1921 pomi marcekuii yuenuit H. Bop
IOKasaB, IO eJIeMEeHT 3 aTOMHUM HoOMepoM Z = 72, icHyBaHHSA SAKO-
ro nepexbauuB 1. I. MeHmeneeB, TOBUHEH MaTu OyIOBY aToMa, AKa
aHajsioriuHa O6yzoBi aroma IlupkoHiio, i Tomy iioro Tpeba IIyKaTu
3-momMik MiHepaniB IlupKoHito. Y:ke uepes piK Iieil eseMeHT OyJio
Bigzkpuro B pyai Ilupkonito it mHazBamo I'aduiem.

Yuenus mpo OymoBy aToMa CIPHUSAJIO BiIKPUTTIO aTOMHOI eHeprii
Ta PO3BUTKY dAmepHol (Qisurm. CBigueHHAM Ii UMCIeHHUX YCIiXiB
€ Te, 1o TiaAbKHM 3a ocTtaHHi 20 pOKiB cuHTesoBaHO 16 eleMeHTiB
3 aromHEMU HOMepamu 102-118. Hocaiguty ixHi BiacTUBOCTI, Tak
caMo SK i omepskaTu, Oysi0 6 HEMOKJIMBO 0e3 3HAHHS 3aKOHOMip-
HOCTeH B3a€MO3B’A3KYy XiMIiUHHX e€JIEeMEHTiB, YCTAHOBJIEHUX 3aB[Isd-
KM BiIKPUTTIO HMEePiOAUUHOTO 3aKOHY.

Ilepiognunuit 3akoH 1 IepiogWuYHa cucTeMa € OCHOBOIO BUPi-
IIeHHS CYyYacHHUX IIpo0JieM XiMiuHOl HAYKH Ta IIPOMMCJIIOBOCTI, IO
CTOCYIOTHCS OJePsKaHHS HOBUX MHOJIMEePHUX i HaAIiBIPOBIZHMKOBUX
MaTepianiB, pedvyoBWH i3 3asgajieriib 3aJaHUMM BJIACTUBOCTSIMU,
a TaKOK Ipo0JieM 3 BUKOPHUCTAHHSA AAepHOI eHeprii, mociimKeHHS
3emii, Ycecsiry.

BN 3anuTaHHA Ta 3aBAaHHSA

1. ¥V uomy moJifArae 3sHaUeHHS MEPiOgUUYHOTO 3aKOHY?
*2. fAx Bu posywmiere ciaosa . I. MengmeneeBa: «Ilepi- .
OOWUYHOMY B3aKOHY MalibyTHE He TOTPOKYE 3pYyHHY-
BaHHAM, a TiJIbKU HAAOYIOBY U PO3BUTOK 00irse»?

3. fIka dopmysia BHUIIOTO OKCUAY XJOPY:
a) CL,0; 0) ClO,; B) ClO,; r) CL,0,?

TpaHCcypaHOBi eleMeHTH — Ile XiMiuHi ejleMeHTHU, AKi poamimieHi B mepioguunii
cucreMmi miciass Ypauy, ToOTO 3 aTOMHUM HOMEpPOM, Oijnbinum 3a 92.
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4,

5.

Axa dopmyna cnoayku Cyabdpypy 3 Iimporemom:

a) HS; 6) H,S; B) H,S; r) H,S?

Yu npaBMJIBHUM € TBepJKeHHdA, mo dopmyry E,O, maiors:
a) yci oxkcugu ememeHTtiB VII rpymm; 6) yei okcumu egemen-
TiB rojsoBHol miarpynum VII rpymwm; B) yci okcuam eaeMeHTIB
mob6iumoi miarpynm VII rpymu; r) BuUIli OKCHUAM eJIEMEHTIiB
VII rpynu (3a BuuaTkoMm Payopy)?

Atomu Hitporeny Ta ®Pochopy MaioTb: a) OJHAKOBY KiJjb-
KicTb eHepreTMYHMX piBHiIB; 6) OJHAKOBE YMCJIO IIPOTOHIB
y Aapi; B) OAHAKOBi pajiycu; I') OfHAKOBE UYMCJO €JeKTPOHIiB
Ha 30BHINIHHBOMY €HEePreTHYHOMY PiBHi.

Il TecTtoBi 3aBAaHHs I

1.

IlepiognunicTs B3MiHM BJacCTHBOCTEH XiMIiUHMX eJeMeHTIiB
€ pes3yJbTaToOM

A 306isbIIeHHA YKCJa eJEKTPOHIB B aToMax

B 3pocraHHSA 3apAniB aTOMHUX Anep

B 306inbIlleHHS aTOMHOI Macu

I' mepioguunOoi 3MiHU eJIEKTPOHHUX CTPYKTYDP aTOMiB
ITepioguuHa cucremMa (KOPOTKOiI (opmMu) Mae

A 10 mepiozis i 8 rpyn

b 7 mepioxiB i 18 rpyn

B 7 mepioxiB i 8 rpyn

T' 7 mepioxis Ta 11 rpyn

Atovuui (MOpPsAAKOBUIT) HOMED XiMiUHOTrO ejieMeHTa BU3HAUA€E
A uwncao HeHTPOHIB y AApi aToma

B uuncsio eHepreTUYHUX PiBHIB

B uwucsio enexTpoHiB B aTomi

I' dopmy enexTpoHHUX OpbiTaneit

Ywucsao HEUTPOHIB y AApax KOMKHOIO 3 i30TOIIiB g, *E, *E
mopiBHIOE 14. Jlo X ejieMeHTiB CJiA BigHecTH

A Amominii, Cuainiin, Marmii

b Cunimiit, ®ochop, Axrominmii

B Aumrominiii, Maruiit, Curiniii

I' Maruiii, Anrominiii, Cuirinii

Aapo aroma ximiunoro enementa mae 19 mporouiB. Posmomin
€JIEKTPOHIB II0 eHepreTMYHMX PIiBHSIX B aToMax I[LOTO eJe-
MeHTa BiJIlOBimae pAxy umcest

A 2,7,6,4
b 2,8,8,1
B 2,8,6,3
r 2,6,10,1

-
-
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6.

10.

11.

12.

XimiuHUII eJeMeHT PO3MIIlleHHil y TPeThOMY IIEpioai IoJIoB-
Hol nmigrpynu VII rpynu. Posnozin eJeKTPOHIB 10 eHepreTUd-
HUX PiBHAX B aToMax IIbOTO eJIeMeHTa BifIIOoBimae pamy umces
A 2,8, 2

B 2,8,4
B 2,8, 7
r 2,8,8

Posnogin enexTpoHiB mo opbiTangx atromMa B HOro HOPMAJIL-
HOMY CTaHi BU3HAUYAETHCA

A mpuHIUIIOM HaMeHIIOi eHeprii

b mpasunom KieukoBchbKOro

B mpaBuaom XyHza

I' npurnunom Ilayuri

T'eomeTpuuny GopMy €JEKTPOHHUX OpOiTaneil xapakTepusye
A cywma ugucen (n + 1)

B ronoBHe KBaHTOBE UMCJIO N

B pisuurnga uucesa (n — 1)

I' mobiume KBaHTOBe YMCJIO [

Atom enemeHTa Mae 18 mpoToHiB y aAxpi. CKiIbKM 3aloBHe-
HUX opbiTaJiel Ha HOro eHepreTUYHUX PiBHAX?

A9

b 12

B 15

r 18

Yucso HeclapeHUX eJIEKTPOHIB B HOpMAaJILHOMY CTaHi aToMma,
AIPO AKOTO MiCTUTH 15 HPOTOHIB, HOPiBHIOE

A 5

B 3

B 2

ri

EneMeHT 3a AKMM aTOMHUM HOMEPOM i3 HaBeIeHUX HUKUE
Ma€ HahOiJbIINi aTOMHUE pamiyc?

A 18

B 16

B 14

r 12

I3 maBemenmmx HMKue (opmysa BubepiTh Ty, sSKa BiAmoBimae
S-eJIEMeHTy

A [Ar]3d°4s®

B [Ar]3d"4s’

B [Ar]4s’
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13.

14.

15.

16.

17.

18.

19.

3anumniiTh HasBy eJieMeHTa, aToM SAKOro Ma€ TaKy OyaoBy
JIBOX OCTaHHIX eHepreTMYHUX PiBHiB:
35°3p°3d'%4s”.
A FKanbmiii
B ®epym
B Kympywm
I' IMusk
ITicTHAAIIATE €JIeKTPOHIB Ha TPETHOMY €HepreTUYHOMY PiBHi
B HOPMAJbHOMY CTaHi Mae aToM
A FKauiro
b Hikoay
B IlumeKY
I' Xpomy
EnemeHT, aToM AKOr0o B HOPMAJLHOMY CTaHi Mae HaibijbIie
YKCJIO HEeCIIapeHUX eJIeKTPOHiB, Iie
A Cuminiii
B ®ochop
B Cyabdyp
I' Xaop
EnexkTponny xkou(irypaiiito 30BHiIIITHbOTO €HEepPreTUYHOro pPiB-
Ha 35°3p° mMae aTom
A Maruiro
B Cuaimiro
B ®ochopy
I' Xiopy
CkinbKu eneKTpoHiB mepebyBae Ha 2p-miapiBHi aToma OKcu-
reny?
A 2
B 4
B 6
r 8
TanTenenoniouy opMy MarmoTh
A s-opbGiTaui
B p -opb6irami
B d-op6Giraui
I' f-opb6iraxi
Buszaure, AKuii 3 eIeMeHTIiB He € d-eJIeMeHTOM.
A Cu
b Ca
B Ti
T Co
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20. fAkwuii 3 HaBeJeHUX eJeMEHTiB HaNOLIbIlle BUABIAEC MeTaJIiuHi
BJIACTUBOCTi?
A Cu
B Al
B Fe
' Ca

Hansaxxnusiwe B po3aini 2

o ITepmri cmpobu kJaacudikaiii xiMiuHMX eJeMeHTIB IIPUBEJU 10
BiJOKpEeMJIEHHSI MPUPOAHUX T'PyH (POAWH) HMOAiOHUX eJIeMEeHTiB,
HaIPpUKJAL JYKHHUX eJIEeMeHTiB, rajoreHiB, iHepTHUX rasis.

e PosramryBaBiiiu ejleMeHTH B MOPAIKY 3POCTAHHS IXHiIX BigHOC-
HUX aToMHUX Mac, . I. MengeneeB chopmMya0BaB mepioguIHUHA
3aKOH: BJIACTMBOCTI XiMiUHMX eJIeMeHTiB, a TaKOX YTBOPEHUX
HUMU IPOCTHUX i CKJIAAHUX PEUOBHUH I1epe0yBalOTh Yy MepioguuHiii
3aJIeXKHOCTI BiJ BiAIOBiZHMX aTOMHMX MAac eJIeMEHTiB.

o Ha mepiogmunomy 3aKoHi 6a3yeThcs MmepioguyHa cucreMa — KJia-
cudikamia xiMiuHUX ejleMeHTiB, Ky HaBOAATH ¥ opMi TabrumIIi.
TopuzoHTanbHUN pPAA €JIEMEHTIB, PO3MIIIeHUX Y IOPSAAKY 3pOcC-
TaHHA IXHIX aTOMHHUX Mac, SKUUA PO3MOUMHAETHCA ligporeHom
a00 JYy:KHUM eJIeMEHTOM i 3aKiHUyeTbCA iHEPTHMM rasoM, Ha3WU-
BalOTh mepiogom. PaAn eneMeHTiB, po3TalioBaHUX y CTOBIIIAX, Ha-
3WBAIOTh I'PyIaMu.

e KoxkHy rpyny ximMiuHUX eeMeHTiB y KOPOTKiil ¢opmi mepiogmu-
HOI CHCTeMM HOAIJIAIOTH Ha OBi migrpynu — rosioBHy (A) @ mo-
6iuny (B). ¥V rosoBHY migrpyny BXOZATH €JI€MEHTH SK MaJIuX,
Tak i BeIMKUX MepiofiB, a B TOOIUYHY — eJIeMEeHTH JIUIITe BeTUKUX
nepioniB. EnemenTu, AKi HajmeyxaTh OO0 Tiel camoil rpynu, MamTb
moAi0HI BJIACTHUBOCTI.

e Binkpuruit 1. 1. MeumemeeBuUM IepiOAUYHUNA 3aKOH — OJIHE
3 HallBaXKJIMBIIINX MOoCATHeHb Ximii. Bin mae smory mepembauaTtu
BJIACTMBOCTI HOBUX, IIl¢ He BiIKPUTHUX, €JIeMEHTiB, a mnepioguuna
TabJINIA €JIeMEHTIB BUKOHYE POJIb 3PYYHOI'O CTHCJIOrO HOBiAHUKA
100 iXHiX BJIACTHUBOCTEIA.

e ATOM — IIe eJIeKTPOHeHUTpaJIbHa YACTUHKA, AKa CKJIAJa€ThCA 3 II0-
BUTHUBHO 3apsIKEHOr0 AJpa I HeraTWBHO 3apPAAKEeHUX eJIEKTPO-
HiB. Hucjo eJleKTPOHIB B aTOMi JOPiBHIOE YHCJIYy IPOTOHIB Y AIPi;
BOHO JOPiBHIOE MOPAAKOBOMY HOMEPY XiMiuHOTO eleMeHTA.
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e Maii’ke BcA Maca aToMa 30CepeasKeHa y fAnpi, sKe 3aliMae He-
3HAYHY YacCTUHY IPOCTOPY BcepeauHi aTroma. SInpo cKiagaeTbes
3 IIPOTOHIB i HEUTPOHIB; YMCJIO IIPOTOHIB BU3HAYAE 3aps[ sSApa.

e XimMiuHMII eJleMeHT — IIe BUJ aTOMiB i3 IIEBHUM 3apanoM saapa,
AKUHM [OOpiBHIOE aTOMHOMY (IIOPAZKOBOMY) HOMEPY e€JIeMeHTa
B mepiogmuHiit cucremi. AToMu OZHOTO If TOTO CAMOTO eJIeMeHTa,
AKi BigpisHAOTHECA Macoio (i KifbKicTio HEeHTPOHIB y AApi), Ha3u-
BaIOTh iBoTOIIaMU.

e EJleKTpOH OJHOYACHO BUABJAE BJIACTUBOCTI i YaCTUHKHU, i XBUIIi.
IIpocTip, y sKoMy, HaliiMoBipHiIle, mepeOyBae eIeKTPOH, Ha3U-
BalOTh €JEeKTPOHHOI0 opbitammio. Ha Oyab-akiit opbitani moixe
OyTu He OinbIlle ABOX eyieKTpoHiB. OpbiTanmi pisHaThCcsS dopMmoio,
opieHTaIielo B ImpocTopi Ta eHepriero. OpbiTami 3 OZHAKOBOIO
eHeprieio yTBOPIOIOTh eHepreTUUHi miaApiBHi, a KiabKa opbOiTaieii
i3 OJIMBBKOI0 €Hepri€l0 — eHepreTUYHWi piBeHb. EjleKTpoHu 3a-
NMaloTh €eHepreTUUHi PiBHI IIOCIiTOBHO, Yy MOPAAKY 30iIbIIIEHHS
iXHBOI eHeprii.

e BiacTuBocTi esleMeHTa ¥ YTBOPEHUX HUM CIIOJYK BU3HAUYAIOTHCS
€JIeKTPOHHOIO OYI0BOIO HOTr0 aTOMiB.

o BuBuenHsa 6ymoBu aToMa a0 MOMKJIMBICTL HaBeCTH cydacHe Qop-
MyJI0BaHHA nepiogmunoro 3axkony I. I. MeHnzneseeBa: BiacTuBOC-
Ti XxiMiyHUX eJIeMeHTiB, a TAKOX YTBOPEHUX HUMMU CIOJIYK IIepe-
OyBalOTh y IEePiOAWUHill 3a/IeKHOCTI Big 3apAmiB aTOMHUX sAep.

e IIepiogmuHa 3MiHa BJIACTUBOCTEH €JIeMEHTIiB Ta YTBOPEHUX HUMU
CIIOJIYK B3yMOBJIEHA MEePiOAWYHOI0 MOBTOPIOBaHICTIO OymOBH 30-
BHIIITHBOTO €HEePreTUYHOro PiBHA IXHiIX aToOMiB.
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PO 8

XIMIYHUW 3B’A30K | BY4OBA PEYOBUHU

§ 20. Mpupopaa ximiuHOro 3B'A3Ky

Y ubomy naparpadii BU gisHaerecs:

* YoMy aToOMU 06’€QHYOTECA B MONEKYNW, NOHW, KPUCTANN;

* YOMY AeAKi €IEMEHTU HE YTBOPKKTh MOIEKYN Hi 3a AKNX YMOB;
* 9K 34INCHIETLCA XIMIYHUIA 3B’A30K MiXK aToOMaMu.

Ximiga — me Hayka, ONHUM i3 HaWBaKJWUBIIINX 3aBAAaHb AKOI
€ BUBUEHHSA MeXaHi3My YTBOPEHHs, CKJamy i OyJoBM PEUYOBUHU.
TomMy BueHi IIOCTifiHO 3aMUCJIIOBAJUCS HAA NTPOOJIEMOI0, UOMY B
0inbIIOCTiI BUIAAKIB aTOMM PiSHHMX €JeMeHTiB iCHYIOTHL He caMi IIo
co0i, HapisHO, a CHOJyYalOThCA 3 IHIIIMMU aTOMaMU i YTBOPIOIOTH
monexkyau (0,, O,, P,, S,), iionu (POi’,SOi’,B4O§’), KPHCTAIN
(manpurnan, NaCl; abo cmpomeno NaCl). I smime aromm Takux
imeprHux eaemenrtiB, ak [exiit He, Heom Ne Ta Apron Ar, He
CIIOJIyUalOThCA aHi MiX co000, aHi 3 aToMaMH iHIIIMX eJeMEHTiB.
BigmopicT; Ha Ie samMTaHHA CTAJ0 MOXKJIWBUM TiJIbKU IIiCJsa Bif-
KPUTTA CKJIAZHOI CTPYKTYpPH aToMa M yCTaHOBJIEHHs OyIZOBU IOTo
€JeKTPOHHUX O00JIOHOK (€HEepreTUYHUX PiBHIB).

Haramaemo, 1o aromu iHeptHux enemeHTiB Heomy Ne, Apro-
Hy Ar, Kpunrony Kr, Kcenony Xe, Pagony Rn maioTh Ha 30BHiIII-
HbOMY €HEPTeTUUYHOMY PiBHI MaKcuMaJbHE YUCJIO €JeKTPOHIB, AKe
mopiBuioe BocbMu. Tinbku aTom I'esnito mae gBa, 60 B HHOTO BChO-
ro OOWH €HePreTUUYHUHN piBeHb, AKUH MOXKe BMIiCTHUTH He OijbIie
JIBOX €JEKTPOHiB.

EnekTpoHHi CTPYKTYypu B30BHIIIHiX €eHePreTMUYHUX PiBHIB THUX
aTOMiB, IIO0 CKJIQZAIOTHCA 3 MaKCHMAaJbHOTO YMCJA €JeKTPOHiB
(IBOX — B eJIeMEHTiB IepIIOro Iepiogy Ta BOCBMU — B eJe-
MEHTiB pelITH ceMM IepiofiB mepiogumuHOl cucTeMu ejieMeHTiB),
HasBaJu cmabiavHumu, abo 3asepuwenumu. Ium moscHuUIM Xi-
MiuHy iHepTHicTh Omaropoguux rasis He, Ne ta Ar, To6TO iXHIO
HECHIPOMOJKHICTh IO CIIOJIyUEeHHA 3 IiHIIMMHN aToMaMu JJd 3a-
BepIIeHHA CBOIX 30BHINIHIX eHepreTMUYHUX PiBHiIB, 00 Bci BOHU
B HUX 3aBepIIeHi.
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Arom TigporeHny mae MeHIe HidK JBa €JIeKTPOHU, a aTOMHU pe-
IITH eJeMEHTiB MaJuX IepiomiB — wmeHIne Hixk Bicim. Uepes 1e
Taki aToMuM HamaramTbcid HAOyTH eJeKTPOHHOI CTPYKTYypHU iHEpT-
HUX eJIeMeHTiB, TOOTO mepeiiTu B crifikimwuii cran. Ile BigOyBaeTbcsa
BHACJiZOK B3aeMojil aToMiB Mi coboro.

Cunn, aki 00’¢IHYIOTh OKpeMi aTOMHM B CHOJYKY (MOJIEKYJH, HOHH
a00 KpucTaJaun), HAa3UBAIOTh XIMIYHUM 38’ A3KOM.

Bzaemogiro MiK aToMaMu IIOSICHIOIOTH THUM, IO BOHM Hamara-
IOTBCSI 3aBEPIIUTU CBOI 30BHIiITHI eHepreTWYHi piBHiI KO ABOX- abo
BOCBMHUEJEKTPOHHOI CTPYKTYPH, OCKLJIBKM TakKa CTPYKTypa Mae
HaUMeHIITy eHepriio, a OTKe, € cTabiIbHOIO.

Enexrponu, aki 6epyTh yJacTh B YTBOPEHHi XiMiuHOTO 3B’A3KY,
TOOTO CTBOPEHHi 3aBepIIeHOl eJIeKTPOHHOI CTPYKTYPU aTOMiB, HA3U-
BalOTh 6aleHmHumu. BajleHTHI eJIeKTPOHM — Ile HecHapeHi eJieK-
TPOHU 30BHINIHLOTO eHepreTWYHOro piBHA. o HuMX BigHOCATH 1 Ti
cIlapeHi eJIeKTPOHU, IO CIIPOMOXKHI po3mapioBaTHCA ¥ PO3MiIlyBa-
THCA Ha BiIBHUX opbiTasax.

Posrnsanemo npouec yrBoperHa mosneryiau BogHio H,. Atom Iigpo-
TeHy MICTUTBh yChOTO OAWH €JIEKTPOH, AKWIl PO3MIIIYETHCA HA IIEPIIO-

< »

My eHepreTW4YHOMY DpiBHI @I 3alimae < >
IIpuraranua

1s-op6itans. Ilim uvac 30MMKEHHS TBOX
aromiB I'igporeny, 110 MaiOThb €JIEKTPOHU
3 IIPOTUJIICKHUMU CHiHaMPI, IIO3UTUBHO
3apAmIKeHe AAPO OJHOTO aTOMa IIPUTATYE
He TIIBKU CBi# €JIEKTPOH, ajie M eJIEKTPOH
Ipyroro atoma, i HaBIaKU.

Omxe, KOMKHHUI i3 IBOX eJEKTPOHiB
IPUTATYETHCA OLHOUACHO ABOMA sApa-
mMu (puc. 16). Ile i e mpuumHOO TOTO, Puc. 16. Bsaemogis nBox
III0 aTOMU YTPUMYIOTHBCA Pa30M. aromiB I'igporeny

Hapemiti atomu onuHAIOTHCA Ha MEeBHi# BigcTaHi ogwH Bix ox-
HOrOo. /[Bi e1eKTpPOHHI XMapu 00’€IHYIOTHCA YV €AUHY €JIEeKTPOHHY
xMapy MoJgekyam (puc. 17). EjekTpoHHA TycTHMHaA MiK sSapaMu
aToMiB 30inbIIyETHCS, TOOTO KOMKHUM i3 IBOX €JIEKTPOHIB OijbIry
YacTHUHY dYacy IPOBOLUTL y IHpocTopi Mimk axpamu. EjexTpoH-
Ha CTPYKTypa KOXKHOTO 3 aToMiB I'imporeny JOHOBHIOETHCA OO
CcTpYyKTypu atoma ['erniro. YTBOpIoeThCca XiMiuHMI 3B’A30K.

Bunukae sanurtamHa: yomy ui amomu e83aemodioms? Y B3a-
eMozii aToMiB BUABJIAETHCA ONHA i3 3arajJbHUX 3aKOHOMipHOCTEH
IPUPOAY: TEepPeBasKHA OiJIBIIICTHL CHUCTEM HaAMAraeThCs 3MEHIITUTH
CBOIO eHepriio, 106 HabyTu 6inbioi critikocti. OKpemi aTomMu Ma-
I0Th geaKuii 3amac eHeprii. Ilig wac yTBOpeHH:A 3B’A3KYy MiK IUMH
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Puc. 17. YTBOpeHHA eJeKTPOHHOI XMapu MoJeKyJau BoxHio H,
yepes MEePeKPUTTA eJeKTPOHHUX XMap aTOMiB

aToMaM¥ YacTWHAa eHeprii BumginseTbesa. MojeKyia Mae MeHIIUI 3a-
mac eHeprii, a ToMy BOHA CTifiKiima, HiK aToMu.

Ha axiit eidcmani min adpamu amomié 00CA2a€MbC MAKCU-
MaabHe NepeKpueanHs IxHix eaekmpoHHux xmap? Ila Bigcrab
€ MOPiBHAHHOIO 3 po3MipaMu aToMiB i B Mojaekyxai BogHio H, craHo-
BuTh 0,076 M (aGo 7,610 " m). Came saBasku; miil Bimcrami mim
AIpaMU aTOMiB eHepris MOJIEKYJU € MiHiMaJbHOIO.

He Bci aToMu MOMKYTh B3aeMOIisiTH MiK co6oio. Tpamasers-
cA Tak, IO IIig vac 36JMiKeHHsA aToMiB, HampukJapn [emito, ixHi
€JIEKTPOHHI XMapu He IIepPeKpPUBaIOThCs, CIiJbHA €HEepTris 3pocTae
1 MoJsieKkyJsia yTBOpuTHCA He MosKe. Ile BimOyBaeThcA uepes Te, IO
B aToMiB I'esrito 30BHIiNIHIN eHepreTuyHUl piBeHb 3aBeplIeHUN i im
He TOTPiOHi eJIeKTPOHM iHIIUX aTOMiB.

Il 3anuTaHHSA Ta 3aBOaHHA 9.

\l
° 1. Yomy 4umMCJIO BitoMMUX MOJEKyJ HabaraTo IepeBUIIYE 4

ypeao XiMiuyHuxX esemMeHTiB?

° 2. fIxa eneMeHTapHA YacTUHKA 0epe y4yacThb B YTBOPEHHI Ximiu-
HOTO 3B’A3KY?

3. IIlo Taxke ximiunuii 38’a30Kk? Yomy BiH yTBOpPIOETHCS?

4. Yomy aToMHU OJHUX €JEeMEHTIB B3a€EMOIilOTh MiK c000I0,
a immmi — wHi?

5. CkinbKU eJIEKTPOHIB He BHUCTauyae OO0 BocbMHu B aromax HirTpo-
reny, Kapoouy, Cyabspypy, Xaopy?

6. SIKi eseKTPOHHI CTPYKTypW B30BHIIIHIX €HEPreTMYHUX DPiBHIB
aTOMiB HA3WBAIOThH CTabiiIbHUMU, abo 3aBepieHuMu? B aromax
SAKUX €JIEMEHTiB BOHU peaJiidyioTbcA? HaBenmiTb mpurianu.

7. Ik HasuMBaOTL CUJIU, IO CHOJYUYAIOTh OKPEMi aToMu ITif yac
IXHBOIO 3iTKHEeHHA?

8. fIx HasWBAIOTL €JIEKTPOHU, W0 0EepyTh y4YacTh B YTBOPEHHi
ximiumoro 3B’sA3Ky?
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9. MoJsiekyJia IIOPiBHAHO 3 aTOMaMH, III0 BXOASATH MO il CKJany,
Mae: a) Oijplny eHepriro; 0) MeHINYy eHepriioo; B) TaKy camy.
BubepiTs mpaBuibHE TBEPAKEHHS.

10. ITig uac yTBOpeHHs XiMiuHOTO 3B’A3KYy MisK aToMaMu eHepris:
a) HMOrJINHAEThCA; 0) BUALIAEThCA. BubepiTh IpaBuabHE TBEP-
JOKEeHHS.

11. Mosekysa BOOHIO YTBOPIOETHCS JIWINIE TOMi, KOJU B aTOMiB
Tigporeny, 1o B3aeMOilOTh, €JeKTPOHM MAaIOTh: a) Iapa-
JedbHi cuinm; 0) aHTHMOapaJienbHi cuoinu. BubepiTh mpaBuib-
He TBEPIKEHHHA.

12. YHacnaigok yTBOpeHHsS XiMiuHOro 3B’SA3KYy €JEeKTPOHHI xMapu
aTOMiB, IO B3a€MOJIIOTH: a) IEPEKPUBAIOTHCA OLHA OLHOIO;
0) BigIITOBXYIOTHCS OOHa Bifg oxHOi. BubepiTh mnpaBUIbHE
TBEPIKEHHS.

§ 21. YTBOpeHHA HENONAPHOro KOBaJIGHTHOTO 3B'A3KY.
EneKTpoHHI Ta CTPYKTYpHi popmMmynun MmoneKyn pe4yoBuH

Y ubomy naparpadbi Bu gizHaeTecs:
® AK YTBOPIOKOTLCA CMiSIbHI ENEKTPOHHI Napu;
® 1|0 TaKe OAUHAPHWUIA, NOABIMHWUIA, MOTRINHUA XiMiYHWA 3B’ A30K.

¥ momepeguboMy maparpadi Mu 3’scyBaJiut, IO IIiJ Yac YTBOPEH-
HA MOJIEKYJI aTOMU HaMaraloTbCsd, 100 Ha IXHHBOMY 30BHIIITHBOMY
piBHi Oys0 mBa abo Bicim eaexkTpoHiB. AK mocartu mboro? OxuH i3
HAUTIOMINPEHIINNX CIIOCOOiB IOJSATAE B TOMY, IO HECIapeHi eseK-
TPOHU 00’€THYIOTHCA B CIJIbHI €JIeKTPOHHI mapu, AKi OZHOYACHO
HajJexaTb 000M aToMaM.

Ximiuauii 3B’A30K, AKUN BUHUKA€E€ B pe3yJbTaTi YTBOPEHHA OXHiel
a00 KiJTbKOX IIap eJEeKTPOHiB, CHiJIBHMX IJIsI JBOX aTOMiB, Ha3WBa-
I0Th KOBALEHIMHUM.

KoBanenTHi 3B’a3KM HaABHI B OiJbIIOCTI XiMiUHMX CIIOJNYK He-
MeTaJivHuX eJIeMeHTiB.

PoarasnemMo yTBOpeHHA KOBAJEHTHUX 3B’ SA3KIB y MOJIEKYJIaX Oes-
KHX IIPOCTUX pPeuoBUH. [[03HAUMMO BaJIeHTHi eJIeKTPOHU (eJeKTPOHU
30BHIITHBOTO €HEPreTUYHOTO PiBHA) aToMa TOUYKAMM, PO3TAIIOBAHU-
MU 3Bepxy abo 300Ky Bif cuMBOJIy eileMeHTa. Tomi mmporec yTBOPeH-
HA MoJekyau BoxHio H, Mo)kHa sanmmcaTy y BUIVIAAL Takol cxemu:

He + oH — e
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3anuc GopMyanm MOJEKyJaH, y fAKili yKa3aHO CHMMBOJM eJIEMEHTIB,
HABKOJIO AKHX TOYKAMH’ ITO3HAYEHO BAJICHTHI €JIeKTPOHM BCiX aTo-
MiB, & Mi’k HUMU 3B’SI3yBaJIbHi €JIeKTPOHHI Mapu, HAa3MBAIOTh e/leK-
MpPOHHOI0 GOpPMYNOI0.

CroinpHY mapy eJeKTPOHIB MOJKHA IMO3HAUATH TAKOMK JBOMA
IyKKaMM, I[0 BKAsye HA HAABHICTH Yy CIIOJNYIIi KOBaJIEHTHOTO
xiMiuHOTO 3B’A3KY.

CroinpHY mapy eJIeKTPOHIiB IM0O3HAYalOThH Ie i pucoukoio: H—H.
DopmMysly MOJIEKYJIH, Y AKIH KOMKHY CHLIBHY €JeKTPOHHY Hmapy 30-
OpasKyIoTh PHCOYKOI0, HA3UBAIOTh CMPYKMYPHOIO.

EnekTpoHHA Ta CTPYKTYpPHA (POPMYJIM IIOKA3YIOTH MOPSIOK CIIO-
JYYEeHHS aTOMIB Yy MOJIEKYJIi I uMcjao 3B A3KiB MiK HUMMU.

3 enekTpoHHOI dopmynau mMojeKynau BomHiIO H, BuHAHO, IO KOXK-
HOMY aTOMY OJHOYACHO HAJIEKATDL IBA €JIEKTPOHIU.

YTBOpeHHS CHiNbHOI eyleKTPOHHOI Iapu B MoJekyai H, depes
B3aemogiio 1s-opbiTaseil MOMKHA HMOJATH M TAaKUM UNHOM:

Hls
|

H 1s [t

3BepHITHL yBary, M0 CTPiJIKU, AKi MO3HAUAIOTH HECHapeHi ejek-
TPOHU B aTOMaX, CIIPAMOBAHI B IIPOTHJIEKHUX HAIPAMKAX, OCKiJb-
KU eJeKTPOHU MaloTh nporuiexkHi cuinu. Ile — ogua 3 yMOB yTBO-
PeHHSA CHiJIbHOI eJeKTPOHHOI ImapH.

AToMHU HeMeTaNiYHWX eJIeMEeHTiB JIPYroro Iepiogy HaMaramTb-
cA IOCATTU BOCHBMUEJIEKTPOHHOI CTPYKTypu. Tak, HAIPUKJIAL, aTOM
dayopy Mae Ha 30BHIIMITHLOMY €HEPreTUYHOMY PiBHI ciM ejleKTpoHiB

CuinbHa mapa
eJIEKTPOHIB

(25°2p°) — Tpu emexTpoOHHI mapu (2322p52pj) Ta OAUH HeCIIapeHHi

ITapu /> d Hecnapenuit

[ L d—

€JIEKTPOHIB \./. ° €JIEKTPOH

o 3aBepIlleHHA 30BHINIHBOTO PiBHA B aToMi DIyopy He BUCTAUaE
OomHOrO ejieKTpoHa. Tomy mif yac B3aeMoOmii KOMKHHMU i3 BOX aTOMiB
HaJla€ B CIILJIbHE KOPUCTYBAHHSA 10 OJHOMY HeCIIapeHOMY eJIEKTPOHY:

exexrpon (2p!):

[ X J [ X J
SF®+ oFg > e F—F
[ X J [ X J
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Taxum ynMHOM, Ha 30BHIIIITHPOMY €HEPreTUYHOMY PiBHi B KOKHO-
ro 3 aromiB mepebGyBae IO BiciM eJIeKTpOHiB: i3 HMX ABa CIiJbHIi,
1[0 YTBOPIOIOTHL KOBAJEHTHHUI 3B’SI30K, a IHIicThb (Tpu mapu) He Oe-
PYTb y4YacTi B YTBOPEHHi 3B’A3KYy — BOHU HaJIeKaTh JIUIIIE OJHOMY
aToMmy.

CuinpHa mapa
eJIeKTPOHIB

EnexTponu, aki He 6epyTh yuacTi
B YTBOPEHHi XiMiuHOro 3B’A3KY
. . . 2 5
SIK110 B3ATH 40 yBAru PO3IOAiJ eJIeKTPOHIB Mo opbiTanax (2s°2p°),
TO yTBOpeHHA 3B’ 3Ky F—F Mo)kHaA mepemaTu TaKUM UHMHOM:

CuinpHa mapa
eJIEKTPOHIB

ITig yac B3aeMozii 4BOX aTOMiB, KOKHUI 3 AKMX Mae€ JeKiJIbKa He-
CIIapeHUX eJIEKTPOHIB, MOKe YTBOPUTHUCSA OJpPasdy KijJbKa CIiJIbHUX
enekTpoHHUX nap. Hanpuraax, B aromi HiTporeny (Z = 7) Ha 30-
BHIIIIHBOMY €HEepPreTHUYHOMY PiBHI MicTATbCA I’ ATH €JIEKTPOHIB, TPU
3 AKuX € Hecnapeummu. Came BOHM ¥ OepyTh y4acTb B YTBOPEHHi
TPHOX CIiJIBHUX €JeKTPOHHUX Nap MoJeKyau a3ory N,. ¥ pesyib-
TaTi KOKHUUA aTOM OTPUMYE 3aBEepIIeHWI 30BHIIHINA eHepreTUYHUI
PiBeHBb i3 BOCbMU €JIeKTPOHiB:

[} [ J
SNe + eN$ > N=N
[ J [ ]

EnexrponHa CTpyKTypHA
(opmyma dopmyna
MOJIEKYJIN MOJIEKYJIN
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IToxasxeMo B3aeMoairo 2p-opbiTaseii:

Ximiurnmii 38’a30K y N, B TakoMy pasi mo3Ha4aoTh TPhOMa PUCOY-
kamu (N=N), a B O, — gBoma pucouxkamu (0=0).

3B’s30K, YTBOPEHUI OAHIEI0 IapOI0 eJeKTPOHIB, HA3UBAIOTh 00U-
HapHuMm, ab0 IPOCTUM, ABOMA IapaMu — no0s8iilHuM, abo KaKyThb,
110 KpamHicmdb 36’A3KY LOPiBHIOE ONUHUI, TBOM a60, AK y MOJIEKY-
ai N,, rppom. Hucsao cuinbHUX Iap eJeKTPOHIB, YTBOPEHUX aTOMOM
JaHOTO XiMiUuHOTO ejJieMeHTa 3 iHITMMU aTOMaMU, BU3HAUYAE BaJIEHT-
HiCTh eJleMeHTa B JaHil CIOJIYIli. ¥ HAIINX NPUKJaAax BaJeHTHICTh
aroma HiTtporeHny mopiBHIOE TPHOM, a BaJIeHTHicTh aToMiB ['igporemy
Ta PIyopy — OAUHMUIII.

Mu poSTIAHYJM YTBOPEHHSA MOJEKYJ MPOCTUX PEUYOBHH, SKi
CKJIAZAIOThCA 3 aTOMiB ofHOTO eneMeHTa. OJHAKOBI aToMu HPUTS-
ryIOTh BaJIeHTHI €JeKTPOHU 3 OZHAKOBOIO cuioio. OT:Ke, cmijbHa
eJIeKTPOHHA XMapa po3TallloBaHAa CUMETPUYHO BiJHOCHO sAmxep 000X
aToMiB, TOOTO CHiJbHA €JeKTPOHHA Ilapa OAHAKOBOIO Mipoio Ha-
JIeKUTh 000M aToMaM.

Taxkuii KOBaJEHTHUH 3B’A30K HA3UBAIOTh HeENOAAPHUM. Y BCiX
peyoBMHAX, YTBOPEHUX aTOMaMM OJHOTO i1 TOrO CAMOTO eJieMeHTa
(manpuranan, H,, N,, O,, S;, P,, Cl, Tomo), ximiuni 3B’a3ku € He-
MOJIIPHUMU.

T'in6epr JInroic

(1875—1946)
OguH i3 HaWBigOMIIIMX aMEepUKAHCBKHX XiMiKiB.
BiH mosicHUB BUHMKHEHHS XiMiuHOTO 3B’A3KY 00’€[-
HAHHAM €JIEKTPOHIB aTOMiB, IO B3aEMOIIIOTH MilK
cobo10, y cmisnbHi enekTponHi mapu. Ille mano mMoxk-
JUBIiCTh YYEHOMY IIO-HOBOMY TPAKTyBaTU IIOHSATTS
«BAJIEHTHICTH» .
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Il 3anuTaHHs Ta 3aBAaHHA
1.

2.

*10.

9‘

IMaiiTe BU3HAUYEHHA KOBAJEHTHOTO 3B’ sI3KY. PO3TIsIHb- -
Te Horo Ha NMpuKIaai mMojexyau BoxHo H,. I
Axuii KoBaJIeHTHHI 3B’A30K HA3WMBAIOTh HEIOJISIP-
auMm? HasemiTer IpHKJIaIM PEUYOBMH i3 HEIOJAPHUM KOBAa-
JIEHTHUM 3B’SI3KOM.

Hasenite mo omHoMy mpuKJIagy MOJEKYJ 3 OOIWHAPHUM, IIO-
IBiiHMM i IOTPiHMM KOBAJIEHTHUM 3B’ SA3KOM.

Axwuit 3anuc GopMyau MOJIEKYJIN HA3WUBAIOTh 1i €JIeKTPOHHOIO
dopmyaow? HaseniTh mpuxaagm.

SK mosHAUYaIOTH CHiJIbHY Iapy eJIeKTPOHiB: a) mBOMAa AYKKAa-
MU, yCcepeAuHi AKWX TOUKAMM ITO3HAUEHO eJIEKTPOHU; 0) pu-
COUKOIO; B) 3HAKOM «ILIIOC» ab0 «MiHycC»?

Axwuit 3anuc GopMyJaN MOJIEKYJIN HA3WBAIOTh ii CTPYKTYPHOIO
dopmyaow? HaseniTh mpuxaagm.

VHacaimoK yTBOPEHHS KOBAJEHTHOTO 3B’A3KYy aTOMU HeMeTa-
JiYHUX eJeMEeHTiB HaMararmTbCid YTBOPUTU BOCHMUEJIEKTPOH-
HY CTPYKTYPY aToMa: a) MOIepeAHBbOr0 iHepPTHOTO eJIeMEeHTa;
0) HacTymHOTO iHEepTHOTO ejieMeHTa. HaBeniTs mpurIanu.
Yum BU3HAYAETHLCA KpaTHicTh ximiunoro 3B’s3ky? Hase-
IiTh MPUKJIAIU.

Yomy mBOxXaTOMHa MoJieKyJsa BojgHio H, criiikima 3a oxpemo
B3ATUMN atoMm IimporeHy, a rejiii, HaBIaKWu, CTiHKimuii B on-
HOATOMHOMY CTaHi?

Axuii BUTASL MaTUMe CHMMBOJI aToMa XJOpPY, AKINO IOoro Ba-
JIEHTHi eJIeKTPOH! MO3HAYNUTU TouKaMu 0ins cuMmBosy? CKiJIbKM
BaJIEHTHUX €JIeKTPOHiB OyAayTh HecunapeHuMu? CKiIbKM eeK-
TPOHHUX ITap MiCTUTh: a) aToM XJiopy; 0) MoJeKyJa XJopy?

}

§ 22. NonAapHu KOBaneHTHUIN 3B'A30K. MonapHicTDb,

AOBXXWHA, HAaNPAMJIEHICTb KOBaJIEHTHOIO 3B A3KY

Y usomy naparpachi Bu gizHaeTecs:

* Y/M MONAPHUA KOBANEHTHUIA 3B’A30K BiAPISHAETLCA Big HENONSAPHOTQ;
® LI0 € MIPOKO MONSIPHOCTI 3B A3KY;

® PO OCHOBHI XaPaKTEPUCTUNKN KOBANIEHTHOIO 3B’ A3KY.

Ilonapauii KOBaJeHTHUI 3B’A30K. Y IMOIepegHbOMY maparpadi
MU DPOBTJIAHYJIX YTBOPEHHS MOJEKYJ IIPOCTUX PEUYOBUH i3 KOBa-
JIEHTHUM HEeMOJSIPHUM 3B’A3KOM. AJile KOBAJEHTHUI 3B’SA30K MOXKe
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BUHHUKHYTH i MiK aToMaMM pPi3HUX HEMeTaJiYHUX eJIeMEHTIiB ITif
yac IXHbOTO 3iTKHEHHS.

PosrasinemMo, K YTBOPIOETHCA MOJIEKYJIa CKJIAAHOI PEYOBUHU —
rizporen ¢propuny HF. Arom Tigporeny mae Ha 30BHIIITHBOMY €Hep-
TeTUYHOMY PiBHi OOWH HecllapeHUH eJeKTPOH, a atromy Piyopy mo
3aBepIIeHHsA 30BHIIIIHBOIO €HEPreTHYHOr0 PiBHA He BUCTAYAE Of-
HOrO eJIeKTpoHa. ¥ MoJeKyJai rigporen dropuany HF arom H 3a
PaxXyHOK YY:KOr0O eJIeKTPOHA 3aBepIIye CBill IepIIuil eHepreTUuYHUN
piBeHb, a atrom F — npyruii.

[ X ) [ X )
He + ..F.: N 6 H—>.F.:

YpaxoByioun pO3MOAiJ eJeKTPOHIB mo miapiBHAX B aromiB I'ifg-
1y - 2 5
poreny (1s’) i ®@ayopy (2s°2p’), yTBOPEeHHS KOBAJIEHTHOTO 3B’SI3KY
MOYKHA IIOJATH B TAKOMY BUIJISIi:

n[]

1s! CuinpHa mapa
€JIEKTPOHIB
F 7=
2s

A aK po3amauwiosyromuvcs CRilvHi eleKmpoHHi napu, Yymeoperi 6 pe-
3yavmami 63a€mo0ii MidH amomMamy Pi3HUX HeMemaaitHux eiemMeHmie?

Y TakoMy BUIIAAKY CHiIbHI €JeKTPOHHI IIapu 3MIiI[yIOThCSI B OiK
TOT'O aTOMa, AKWI CUJbHIIlIe IPUTATYE €JIeKTPOHMH, TOOTO BUSABIIIE
OinmbIrioro Miporo Hemerasdiuui BjaactuBocTi. KoBajgeHnTHwuii 38’s30K,
AKMA BUHHKAE MiK aToMaMM pPi3HUX eJIeMEeHTiB, Ha3MBAIOTL NO-
aapruum. Yum Oinbire 3MinyeTscs coijbHA eJIeKTPOHHA IIapa, TUM
Oinbia nonapuicms 3B A3Ky (puc. 18).

Henonspuuii 38’sA30K ITonsipHMii 3B’ sA30K
e N

- ™
33 (O 59

Puc. 18. EnexktponHi xMapu
menoaspuoro (H—H, F—F) i moaxsapuoro (H—F,
eJIEKTPOHHA T'yCTHHA 3MileHa B 6ik aToma Piyopy) 3B’ A3KiB

97



ns aricHOI XapaKTepPUCTUKHU TOJSPHOCTI 3B’A3KY BBEJU IIO-
HATTA eJIeRTpOHeFaTI/IBHOCTi eJIeMeHTa.

Enexmponezamuenicmsd enemenma — 1ie CIIPOMOYKHICTh HOT0 aTOMiB
IPUTATYBATH 0 ce0e CHiJIbHI €JIeKTPOHHI ImMapyu B XiMiuHi#i CIIOJIYIIi.

s 3pydyHOCTi po3paxyHKIB 3aMicTb aOCOMIOTHMX 3HAYEHD
€JIeKTPOHETaTUBHOCTI BUKOPHUCTOBYIOTH BiJHOCHY eJIeKTpoOHera-
TuBHicTH . TAKUM YUHOM, Iie yMOBHAa 0e3po3MipHa XapaxkTepruc-
THKa aTroMa ejeMeHTa. 1lo3HAYarOTh I'PEIBKOIO JiTEPOIO ¥ (Xi).
YucsoBi 3HaUeHHSA BiJHOCHOI €JI€KTPOHETAaTUBHOCTI HEeAKHUX eJie-
MEHTiB HaBeneHo B Tadiuiii 13.

Tabruuys 13
BigHOCHA €JIeKTPOHEraTUBHICTH JeIKHX eJIEeMEeHTiB

H

2,1

Li Be B C N (0} F
0,97 1,47 2,01 2,5 3,07 3,5 4,0
Na Mg Al Si P S Cl
0,93 1,23 1,47 1,90 2,19 2,6 3,0
K Ca Ga Ge As Se Br
0,91 1,04 1,82 2,02 2,2 2,48 2,74

3i 30iabIIIeHHAM aTOMHOTO HOMEpa eJeMeHTa Ta YCKJIaTHEeHHIM
€JIEKTPOHHOI CTPYKTYpPHU AaToMa BifTHOCHA eJIeKTPOHEraTUBHICTH
3pocTae: y mepiosax — 3JiBa HalpaBo, a B T'OJIOBHUX HiArpynax —
3HU3Yy BBepx. HaliMeHIIi 3HaYeHHA BiTHOCHOI eJIeKTPOHEraTUBHOC-
Ti MalOTh JYy)KHI MeTaJiuHi edeMeHTH, HalbGiIbIly — TaJlOTeHMU.

Yum OinbIlla BigHOCHA €JEKTPOHETATHBHICTL ejJeMeHTa, TUM
CUJbHIiIIIe AApa HOTO0 aTOMiB MPUTATYIOTH €JIeKTPOHU Ta BaxKue ixX
BigmaoTh, TOOTO BOHA € Mipoi0 HeMeTaJiuHMX BJIACTUBOCTEH eje-
meHTa. Haibinbpry BimHOCHY eJIeKTPOHETATHMBHICTHL MAOTh aTOMU
®ayopy F (4,0), Tomy BiH i € HaUTUIOBIIIUM HeMeTaJiUHUM eJjie-
MeHTOM. HaiiMeHITy BiJHOCHY eJeKTPOHEraTHUBHICTh, IO AOPiB-
Hioe 0,7, MaloTh aTOMHU TaKuX eneMeHTiB, AK Ilesiit Cs i PpanHIrii
Fr, Tomy BOoHM i € HAUTUIOBIMIUMY MeTAJiUYHUMHU e€JIeMEeHTaMMU.

3a 3HaUEeHHSAM BiJHOCHOI €JIeKTPOHETraTUBHOCTI aTOMM XiMiuHMX
eJIeMEeHTiB MOJKHA PO3TAIIyBaTH B PN, AKNN MOUYMHAETHCSI 3 HAM-
AKTUBHIINIMX HEMeTaJiuHUX eJIeMeHTiB i 3aKiHUyeThbCcA HallaKTUB-
HIiIIIMKY MeTaJivyHUMU eJIeMeHTaMU.

" JloxnazHiNIe IPO BiZHOCHY eJIeKTPOHeraTHBHICTHL auB. § 25.
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K Na Ca Mg Fe Zn HCSBr CINOF

MeTaniuni exemeHTI Hewmeramiuni eremeHnTn

>
EnexTpoHeraTuBHiCTH 3pocTae
Hanpuknan, mig yac yTBOpeHHSA MOJEKYJIM TiJpOTEH XJIOPUIY
HCI crmisibHa eleKTpOHHA Iapa 3MiCTUTHCA B HAIPAMKY aToMa XJIO-
py, 60 iioro BigHOCHa esnexTpoHeraTuBHicTh ¥ (Cl) = 3,0, a BigHOCHA
esJeKTpoHeraTuBHicTh aToma lixporeny y (H) = 2,1. YMoBHO I1e IIo-
3HAYAIOTh TAKUM YMHOM:

o0

H(e)Cle

o0
Yum Oinbilla pisHUIA BiJHOCHUX eJjieKTpoHeratuBHOCcTeil (Ay)
aTOMiB, CHOJIyUEHHUX Y MOJEKYJYy, THM CHUJIbHiIlle 3MiIyITbCA
CIIiIbHI eJIeKTPOHHI IIapyM B HaAOPAMKY aTroMa OiJbII eJIeKTpOoHe-
raTuBHOTO (HEMEeTAJiuHOro) ejeMeHTa I TUM OijbIlla TOJAPHICTH

xXiMiuHOrO 3B’A3KY.

Y dopmynax cKIAIHUX CHOJYK XiMiuHMI 3HaK MEHII eJeKTPO-

HEraTUBHOI'O0 eJIeMeHTa 34e0i/IbIIoro MUIINYTh IEePIINM, HAIPUKJIAL
HCI (Burarok NH,, CH, Tomro).

XapaKkTepuCTHKH KOBaJIEeHTHOro 3B’A3Ky. Kpim momapnocTi Ta
KPaTHOCTi, KOBAJIEHTHUI 3B’A30K XapaKTepPUIYIOTh i TaKOIO HOro
BJacTUBicTIO, K doéxucuHna 36’a3ky. lle — Bincramp Mix axpamu
aToOMiB y MOJeKyJi. AToMm HaOJIMKAIOTHCA HA TaKy BiacTaHb,
3a AKOI JOCATAEThCA HAMOINBINIEe HEePEKPUTTA IXHIX €JeKTPOH-
mux xmap (0,1-0,2 mM), a eHepria MoOJIEKyJuM cTae MiHiMaIb-
Howo. HalimeHIIOIO € NOBXXKMHA 3B’A3KY B MoJIeKyJai BogHio H, —
0,074 BM, TomMy mio atom ligporeHy Mae HaliMeHImuil paziyc.
JoB:KUHA 3B’SI3KY 3aJ€KUTh TAKOMK BiJl TOT0, AKMUI Ie KOBAJIEHT-
HUU 3B A30K — OJAWHAPHUN, NOABiMiHUYA um morpifiauii (puc. 19).

0,142 Puc. 19. IlopiBHAHHA HOBXKUH 3B A3KY (HM) V JeAKUX
Fo OF MOJIEKYyJaX Ha IPUKJIALl KYJeCTPUKHEBUX Moeseit
J 0,121 J 0 (Ryﬂi O03HAYAIOTh SApa aToMiB, a CTpI/I?EHi - ximiuni
3B’A3KH; ¥ PeAIbHUX MOJIEKYJaX MPOCTip MiK sapaMu
0,110 3aIlOBHEHUM EJEeKTPOHHUMH XMapaMu, SKi Ha Iux

N @ N mogensx He mokasaHo)

JoB:xuHA 3B’SIBKY B MOJIEKYJaX, YTBOPEHUX aTOMaMU €JI€MEHTiB
OJTHOTO ¥ TOTO0 CaMOro mepiony, 3MEHMIYEThCA, AKIIO YUCJIO KOBAa-
JEeHTHUX 3B A3KiB MiK HmMMH 3pocTrae. BigmoBimHo g0 IIHOTO 3pocC-
Tae ¥ MiIHICTL 3B A3KY, a OT/Ke, i Moaerkyau. Mipoio wmimmoCTi
3B’A3KY € HOro eHeprid.
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Enepzia 36’a3ky — 1e KidbKicTh eHeprii, Aka morpiOHa AJs TOTO,
o0 po3ipBaTu 3B’A30K i PO3TIIUTH MOJIEKYJTy HA YaCTUHH.

Enepria moseKkynu 3aB:KIM MEHINIAa Bifi cymMapHOi eHeprii arto-
MiB, 1o ii yTBopioloTh. TomMy mim uac yTBOpeHHS 3B’SIBKY eHeprisa
3aBiKIU BUIIIAETHCA, a IIiJ UYac PO3PUBY MHOTJIMHAETLCA. PisHiI Ko-
BaJIEHTHi 3B’A3KM MaioTh pisHy Mimuicts. Tak, KigbKicTh eHeprii,
AKY Tpeba BUTPATUTH Ha PO3PUB 3B’SABKY MilK aToMaMu B MOJIEKYJIi
F, (ommuapHuii 3B’A30K) Maiike B IIiCcTh pasiB MeHmma Bix moTpib-
HOl Ay pospuBy morpiliHoro 3B’a3Ky B Mouekyai N,. Ximiunwmit
3B’A30K THUM MimHimu# (BigmoBimHO #ioro eHepria Tum 6igbIma),
UMM CHUJIbHIiIIIE TepeKPUBAIOTHLCA €JIeKTPOHHI XMapu aTOMiB — MO-
aexkynaa HF crifikima 3a momexyny HI (puc. 20).

s KoBaJeHTHUX 3B’fA3KIiB XapaKTepHOIO € IeBHA iXHA Ha-
npamienicmes y IPOCTOPi, OCKiNBKM eJeKTPOHHI XMapu aToMiB
MaloTh IIeBHE IIPOCTOPOBE pO3TAITyBaHHA, ab0 TPOCTOPOBY OpPi-
eHranio. I'eomerpuuny (GopMy MOJIeKYyJIM BU3HaUYae HaMaraH-
HA eJIeKTPOHHUX Tap PO3MiIlyBaTMCcAa B IPOCTOPi sSAKOMOTa masi
onHa Big oxmoi.

Tak, 6ynb-aka gBoxaromua mosekyna (H,, F,, HF) mae ainittny
@dopmy, depes Te IO Anpa ABOX aTOMIB 3aBiKAM IepeOyBalOTL Ha
omHiN mpaMii gimii, Hesa/JIle’XKHO Big TOro, AKi eJeKTpPOHHI xXMa-
pu (s- abo p-) 6epyTh y4acTh B YTBOPEHHi KOBAJIEHTHOTO 3B’ A3KY
(nuB. puc. 19, 20).

A Temep po3rIsSHEMO TPHOXATOMHY MOJEKYJIY, HAIIPUKJIAML TiaApo-
rex cynbdiny H,S. B aromi Cynsdypy, erexkrporHa KoH(pirypamisa
akxoro 1s5°25°2p°3s°3p*, nBa HecmapeHHX p-eJ€KTPOHU PYXAIOTHCH
[0 B3a€MHO IEPNeHAUKYJIAPHUX opbitanax (Hampukmiax, p, i p,).
YHuacaigok Bsaemozii 3 aromamu I'igporeHy yTBOPIOIOTBCA JBa

~

0,092

— ) ’ H@G Q) F

2 z
H F
0,162
H 1
H I

Puc. 20. ITepexpuBaHHA €JIeKTPOHHUX XMap IIiji YaC YTBOPEHHS
ximiuHOro 3B’sI3Ky (ZOBXKUHY 3B’A3KYy HaBeJeHO B HAHOMETPAX)
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ximiunmx 3B’sasku S—H. Y moaexkyxai rix-

porer cyabbiny H,S BOHH yTBOPIOIOTH KyT, S

AKUN Tako)k Mae popiBHioBaTm 90°. Kym

mixe 36’askamu, abo eanewmuul xym, — o Y QH
e KyT MiX yMOBHMMH JIHIiAMH, IO CIIOJY-

yaloTh XimMiuHO 3B’g3aHi aromu. Uepes Bza- Puc. 21. Moznens

MOJIEKYJIHU TiZpo-

€MHEe BiJIITOBXYBaHHS EJIEKTPOHHHUX XMap .
TeH cyabdingy

aromiB IimporeHy BaJIeHTHUH KyT MiK HOTO
aromaMmu geirio 3pocrae — 3 90° mo 92° (puc. 21). Takum YMHOM,
MOJIEKYJIa TiAporeH cyabdiy Mae Kymosy npocmoposy Gopmy.

Jaitnyc Ilominr
(1901-1994)

Bigomuit amepuKkaHchbKUM XiMiK i (isuk. Voro Haii-
BalKJIMBIIII HayKOBi poOOTH HPUCBAYEHI JOCIIiIKEeH-
HIO OyZOBU MOJIEKYJI i IPUPOaU XiMiUuHOTO 3B’A3KY.
Biu BucynyB izero mpo riopuausaitiro (3MimryBaHus)
aTOMHUX opOiTajeii, CTBOPUB IIIKAJIy eJeKTpOHera-
TUBHOCTI XiMiUHUX €JeMEeHTiB.

Y 1954 p. 6yB ymocroeHuit HoGesmiBebKol mpemii
3 ximii.

I Mpuknagv po3B’sa3yBaHHA 3apad

IMpuxnan 1. Y MosekyJsi AKOI CIIOJIYKH — TigporeH ¢ro-
puLy 4M TigporeH XJIOPUAY — IIOJAPHICTh KOBAJEHTHOI'O

3B’sA3KYy BuIla, akio y (H) = 2,1, ¢y (F) = 4,0, ¢ (C1) = 3,0?

Hano: Pose’asannsa

HF, HC1 Busnauaemo pisHUIIO €JIEKTPOHETATUBHOCTEN aTOMIiB, IO
w(H) = 2,1 yrBopuan mosekyau HF i HCI (mpu mpomy cirif saBxan
w(F) = 4,0 Bij OinbIIOro 3HAUEHHA Y BifHiMaTH MeHIIE):

x(Cl) = 3,0 Ay(H—F) = x(F) — x(H) = 4,0 - 2,1 = 1,9;
Ay(H—F) — ? Ay(H—Cl) = y(Cl) - y(H) = 3,0 - 2,1=0,9.

Ay(H—Cl) — ? Yepe3s Te 1110 3HAUEHHA Pi3HUIIL eJIeKTPOHeraTUBHOCTEH AY
3B’a3ky H—F Bume Bix Ay 38’asxky H—Cl, nonapHicTb
KOBaJIEHTHOI'0 3B’s3Ky B mojekysi HF Buima 3a mossp-
HicTh 3B’ a3Ky B MoseryJi HCI.

Bidnosiov: Ay(H—F) > Ay(H—CI).

IIpurknan 2. dxa eIeKTPoHHA Ta CTPYKTYPHA GOPMYJIN MOJIEKYJIN
H,0? lo aroma AKOro eJeMeHTa 3MilleHo CIiIbHI eJeKTpOHHI mapu?

Poseé’sisanna

1. 3maxomumo cuMBoJau ejeMmeHTiB Iigporeny # Okxkcureny
B mepiogmuHiii cuctemi exemenTiB. I'inporexn — enement IA-rpymnu
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nepiioro mepiony mepioguunoil cuctemu esgemeHTiB. Ile osnauae,
10 Ha 30BHIINIHBOMY €HepreTUYHOMYy piBHi aToma I'imporeny wmic-
TUThCA OAWH €JIEKTPOH (UMCJIO eJIeKTPOHIB Ha 30BHINMTHBOMY PiBHI
IOpiBHIOE HOMEDPY IpPyIlu), BiH € HecmapeHHMM. UmMcJa0 HecllapeHHX
€JIeKTPOHIB BUBHAYAIOTh AK PISHUITIO MiK MaKCUMAaJIbHO MOKJINBUM
YHCJIOM €eJIEKTPOHIB Ha B30BHIIIHBOMY €HEPreTUYHOMY piBHI (mis
eJIeMeHTiB mepIiroro mepioxy e 2) i Homepom rpymum: (2 — 1) = 1.

Oxcuren — esemeHT VIA-Tpynu [Opyroro Iepiogy, TOMY YHCJIO
€JIeKTPOHIB HA B30BHIIIIHbOMY €HEpreTWYHOMY piBHI — mrictb. Mak-
cuMaJIbHE UHMCJIO €JIEKTPOHIB HA 30BHIITHHROMY €HEPreTHYHOMY pPiBHI
IJIs1 eJIEMEHTIB APYroro Ta BCiX iHINIMX mepiofiB — Bicim, Tomy umcio
HecIIapeHUX eJeKTPoHiB B aromiB OKcureny mopiBuioe (8 — 6) = 2.

2. EneKTpoHM B30BHIIIHHROT'O €HEePreTHYHOr'o PiBHsS, TOOTO Ba-
JIEHTHi, YMOBHO IIO3HAYMMO TOUKAaM¥ HABKOJO CHMBOJIIB €JIEMEHTiB

Tigporeny Ta OKcureny:
o0

He Qe
(Y

fAx G6aummo, O 3aBepIIeHHS 30BHIIIHBOI €JIeKTPOHHOI 000JIOHKU
B atoMmi l'imporeny He BucTauae OJHOTO eJIEKTPOHA, a B aromi Okcu-
reHy — nBox. Uepes 1e aTomy 'igporeHy nJocTaTHBO BCTYIUTH Y B3a-
emMoziro aguiiie 3 ofHUM aToMoM OKcUTeHy, a OCTAaHHBOMY — i3 IBOMA
aromamu ['izporeHy. YHaCJIiIOK IIbOTO IIil YaC YTBOPEHHSA MOJIEKYJIHN
H,O BuHHMKaIOTH IBi CHiNBHI €JeKTPOHHI Iapu:

Hot o8n + o1l e@g

HBi immri enekTpoHHi mapm aroma OKcureHy He 0epyTb ydacTi
B yTBOpeHHi ximiuHoro 38’asky. Ile Tak sBaui Henodineni napu. Orxe,
3 eJIEKTPOHHOI (DOPMYJIM BHUIHO, IO KOXKHUU 3 aTroMmiB I'imporemy mae
Ha 30BHIIIHLOMY €HEePreTUUYHOMY PiBHIi IO ABa €JIeKTPOHU’ (132), CIILIBbHI
3 aromoM Okcureny. Atrom OxcureHy mMae BiciM eJIEKTPOHIB (2322p6) —
YOTHUPU CBOiX i aBi cminbHi mapu. Kosxen 3 aTomiB mMae cTabiibHY
€JIeKTPOHHY CTPYKTYPY aToMa HalOJMIKUYOro iHEPTHOTO eJieMeHTa.

3. Enexrponerarusuicts aroma Okcureny — 3,5, aroma I'izpore-
"Hy — 2,1. ToMy croiibHI eIeKTpoHHI mmapu 3MmirieHi 7o aroma Oxcureny
K 0 OiybIn esieKTpoHeratwuBHOTO. 1le B pasi HammcaHHS eJIeKTPOHHOL
dbopmynu mosmexynu H,0 yMOBHO MOXKHA IIOBHAYUTU TAKUM YKWHOM:

e

CrpykTypHa dopmya moaekyau Bogu: H—O—H.

Bionosiov: ege ; H—O—H; mo atoma Okcureny.
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I 3anuTaHHS Ta 3aBAaHHA

1.
2.

10.

9‘

o o il
Axuit KoBameHTHUI 3B’S30K HA3WBAIOTH IIOJAPHUM? /

-

3anumriTe GopMyJSU PEUOBUH Y MHOCJiJOBHOCTI 3poc-
TaHHA NojdapHocti 3B asky: H,0, CH,, H,, NH,.
O0YHCIiT, PiIBHUII0 BiIHOCHMX eJeKTPOHEraTHUBHOCTEH aTo-
MiB, AKi yrBopmau xoBajsieHTHI 3B’sisku: a) B—Cl; 6) C—Cl;
B) N—CIl; r) O—Cl; r) F—Cl. VkaxiTp, AKuUil 3B’A30K Mae
HaWOLIBINTY IMOJMAPHICTD, AKUN — HAWMEHIITY.
BurkopucroBpyioun 3HaueHHA BiJHOCHOI e€JIEKTPOHEraTUBHOCTI,
HaBemeHi B Tabauii 14, BubGepiTs opMysy CHONYKH 3 HaIi-
6inpm mosapruMm 3B’askom: H,, HCl, HF, CIF, Cl,, F,.

fAK criacTH cXeMu yTBOPEHHS XiMiuHMX 3B’S3KiB IJIs MOJIEKYJI
Cl, i H,S? §fIkmii TMn KOBaJIEHTHOIO 3B’fA3KY peasisyeThbCs IIijJ
Yac yTBOPEHHSA KOXKHOI 3 Imx MoJIeKya? SIKoro € mpu 1»oMy Ba-
JIEHTHICTh KOXKHOI'0 3 aTOMiB, II[0 B3aeMomioTh? YoMy B KOXK-
HOT'O 3 aTOMiB BHHHMKAE IIOTPeba B YTBOPEHHI IILOr0 3B’ A3KY?

SIki 3 HaBesenux peuosuH NH;, Br,, CH,, H, yrsBopunucsa
3a PaXyHOK IIOJIIPHOTO KOBAJEHTHOI'O 3B’fA3KYy, a AKi — He-
TOJIIPHOTO KOBAJEHTHOTO 3B’ aA3KYy? SIKi ixHi eleKTpoHHI Ta
CTPYKTYPHI dopmyiu?

SAKuit BUTrIAL MaTUMYTh €JEKTPOHHI Ta CTPYKTYpPHiI dopmy-
au monekya CL,O i H,0? ¥V akiii i8 nux mosnerkyn ximiunwmii
3B’SI30K € OiJbII MOJMAPHMM i B OiK sKOro 3 aTomiB 3mimry-
€ThCS CIIiJIbHA eJeKTPOHHA Imapa?

JlaHO Tpu eJeKTPOHHI (opMyam:

X Q.Y.o 6 o.z.o.z‘o o, 00 0
a ele el eloe 6 eileefre:
('Y oo oo oo oo

fAxi 3 HaBemeHUX (POPMYJI PEUOBUH MOMKYTh BiAIMOBiZaATH KOMK-
Hi# i3 #ux: NH,, HCl, O,, F,, N,, H,, HBr, CL,?

Yu Molke KOBaJIEHTHUM 3B’SI30K MijK aToMaMu PisHUX He-
METAJIUYHNX €eJIEMEHTIB HaOJIMKATHUCA O KOBAJEHTHOI'O He-
MOJIAPHOr0, HAIpUKJaZA, y Mojaekyai ¢dochiny PH,? fka mo-
JSPHICTh XiMiuHOTO 3B’SA3KY B MOJIEKYJIi ITi€l CIIOJIYKU, AKIIO
3HaUeHHA eJleKTpoHeraTuBHOCTi aTtomiB @occopy it Iizpore-
HY OOpPiBHIOIOTH Bigmosimmo 2,2 i 2,17

Axi 8 monexyn O,, HC1, H,S, H,, H,0, Cl, mators: a) nimiiiny
dopmy; 6) KyToBYy dopmy?
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§ 23. MloHHWMI1 3B'A30K

Y ubomy naparpadi Bu gisHaeTecs:

® AKNIA 3B’A30K HA3UBAKTbL NOHHUM;

® AKi eNEMEHTUN YTBOPIOKOTb MOHHI CNOYKN;
® Y AKUX CMONYKax iCHYE NOHHUIA 3B’A30K.

Mu posrisHy/IM YTBOPEHHSA KOBAJEHTHOrO 3B’SI3KY 3a YMOBU B3a-
eMonii aToMiB HeMeTaJiuHHUX eJIeMeHTiB. AJie B NpPUPOAi iCHYIOTH
i BumagKm B3aeMofil aToMiB HeMeTaJiUHMX eJeMEeHTiB 3 aToMaMu
MeTaJiuHuX ejieMeHTiB. PisHuiig B OyI0OBiI eJIeKTPOHHUX OOOJIOHOK
aToMiB MeTaJIiUHMX i HeMeTaJiuHMX eJIeMeHTiB II0JIATa€ B TOMY, IO
B aTOMiB MeTaJiYyHMX €JIEMEHTIB Ha 30BHIIIHiN eJeKTPOHHill 000-
JoHIi Bchoro 1-2 (3pigxa 3) eIeKTPOHM, a B aTOMiB HeMETAJIIUHUX
eremMeHTiB — 7, 6, 5, 4 enexkTpoHu (3pimka 3). PisHa KiabkicTb
30BHIIIHiX eJeKTPOHiB 0OyMOBJIIOE i PisdHI MexaHi3MHU YTBOpPEeHHS
METAJIYHMMHU Ta HEMETAJIUHMMU eJIeMeHTaMM cTabiJbHOI ABOX- abo
BOCBMUEJEKTPOHHOI KoH(pirypailii aromiB iHepTHUX eJIeMeHTiB.

Y ximiuHMX peakIifgx aToMM MeTaJiYHUX eJIeMeHTiB HaOyBa-
IOTh €JIEKTPOHHOI CTPYKTYPU iHEPTHOTO eJIieMeHTa, IO CTOITh Iepes
HUMU B NepioguuHili cucTeMi eleMeHTiB, 3a paXyHOK Bigmaui 1, 2
Yy 3 eJIeKTPOHIB i3 30BHIIIIHBOTO €HEPTEeTHUUYHOTO PiBHA. YHACIIZOK
IILOTO BOHU II€PETBOPIOIOTHLCSI HA IIOBUTHUBHO 3apAKeHi HOHM —
KamioHu, TOMY IO YHMCJO IIPOTOHIB y SAPi aToMa IIepeBUIYE UIC-
JI0 eJIeKTPOHIB, AKi 3aJMIININCS, HA YHCJIO BiIgaHMX eJIeKTPOHiB.

AToMU HeMeTaJIiUHUX eJIeMeHTIiB HaOyBalOTh €JIeKTPOHHOI CTPYK-
TYypPU TOTO iHEPTHOTO eJIeMEeHTA, II[0 CTOITh IicJd HUX y IepiognuHii
cucremi, iMm BurigHo npuensnatu 1, 2, 3 un 4 eJeKTPOHU IJIsI 3aBep-
IIeHHsSI 30BHIIITHHOTO €HEepPTreTUYHOT'0 PiBHA. ¥ pe3yJbTaTi BOHU IIe-
PEeTBOPIOIOThCA HA HETaTHUBHO 3apAMKeHi MOHM — aHiOHU, OCKijb-
KU TO3UTWUBHUU 3apsdAj sApa aToMa CTae MEHIIUM BiJ 3arajJbHOTO

(@) — 4@y [{@}

Artom Li Viou Li" Arom He

Puc. 22. YTBOpeHHs MO3UTUBHO 3apAiKeHoro ona JliTiro.
EnexTponna crpykTypa itona Jlitito mogi6Ha M0 eIeKTPOHHOL
CTPYKTYPH IIOIIePeSHbOTO iHepTHOro ejgeMeHTa ['esiro
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o S,

Arom F Vou F- Arom Ne

Puc. 23. YTBOpeHHsI HeraTUBHO 3apsAKeHoro iouna dayopy.
EnexTponHua cTpyKTrypa itona ®@ayopy moaioHa 10 eJIeKTPOHHOI CTPYK-
TYypH HACTYITHOTO HAMOIMIKYOTO IO HHOTO iHEepTHOTO eseMeHTa HeoHy

Yypcsaa eJeKTPOHIB Ha UMCJIO HNPUETHAHUX €JIEKTPOHIB. 3apaxa IHoHa
HO3HAYAIOTh HAJ HOro XiMiuHMM CHMBOJOM yropi mpasopyu: K,
Al**, 8, CI'. Ha puc. 22 i 23 HaBe/jeHO CXeMU YTBODEHHS IIOBH-
TUBHO U HeTaTUBHO 3apAIKeHUX HOHIB.

Mixx pisHOVIMEHHO 3apAlKeHUMU MoHaMU BUHUKAaE eJIeKTPOCTa-
TUYHE MPUTATAHHA, i YTBOPIOETHCA CIIOJyKa 3 HOHHUM 3B A3KOM
(puc. 24). EnekTpoH mepexoauTh Bix artoma Jlitiro o aTtoma Pury-
opy. ObunBa iiouu — Jlitito Ta @ayopy — HabGyBawoTh cTabiibHOI
€JIEKTPOHHOI CTPYKTYPHU iHEPTHUX eJIeMEeHTiB.

XimiuHuii 3B 130K, 1[0 YTBOPIOETHCA B PE3YJIBTATi €JIEKTPOCTATUY-
HOI B3a€MOZii NMPOTHJIEKHO 3apPANKeHHMX WOHIB, HA3MBAIOTH UOH-
HUM, a CHOJYKHM, AKi yTBOpPHWJIHMCA BHACHITOK NPUTATAHHA HOHIB,
Ha3UBAIOTh LLOHHUMU.

VYTBOpeHHA HOHIB OGiHAPHUX CIIOJYK MOMKJIWBE MIiAbKU 6 pe-
3yavmami 63aemodii amomié MmemaaitHuUxX i HeMemasnitHux
enemenmig. lle TOACHIOIOTHL TOTPE0OI0 aTOMiIB 000X €eJeMeHTiB
cTabinmidyBaTy eJeKTPOHHY KOHQIrypaiiirzo B30BHIiIITHBOTO eHep-
TeTUYHOro pPiBHA. ATOMHM TaKMX MeETAJTIiUHMX 1 HeMeTaJIiuHuX
eJIEMEeHTiB Pi3KO BigpidHAIOTHLCA OAWH BiJ OSHOTO 3a 3HAYEHHAMU
eJIeKTPOHEraTUBHICTi.

oxcYelle

Arom Li Atom F Vou Li* Vou F~

Puc. 24. Bsaemogis aromis Jlitito Ta @ayopy
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ITe moB’a3aHO 3 MiclieM eJleMeHTA B Ile- KOBAJIEHTHUI HEIOISPHUN
pioguuHii cucremi. Yum JiBime i HuMKUe
posMmilieHi B mepiogmuHiii cucteMi eJie-
MEHTH, THM JIeTIlle iXHi aToMu BigmaioTh
€JIKTPOHU ¥ IepeTBOPIOIOTHCA Ha KaTiOHU.
I maBmaxkwm, uumM mpaBimie Ta BHUINE PO3Mi-
IieHi B MEepioAWYHINA CHUCTEMi eJeMeHTH,
THUM JIETIIIe IXHi aTOMH IPUAMAIOTh eJeK-
TPOHU i II€PETBOPIOIOTHCA HA AHiOHU.

IlpuknagamMu HMOHHUX CIOJIYK € Ha-
mpitt xmopun NaCl, xamiii ¢propun KF, i-
Tithi Opomin LiBr Ta immm momi6Hi crmomyxu
JY:KHAX METATIYHUX eJeMeHTIiB 3 TraJo- Puc. 25. Hopisasauns
reHaMu. 3a [TOIIOMOTOI0 MOHHOTO 3B’A3KY KOBAJIEHTHOIO Ta
YTBOPIOIOTHCA 1 CKJIAMHIII HOHHI CIIOJIyKU: MOHHOTrO 3B’A3KIiB
OCHOBH, COJIi, Ki MIiCTATL CKJATHUII aHiOH
(OH, NO;, SOi’, POi’ TOLIIO).

VYHacrmilok BeamKoi pi3HUII B3HAUEHL eJeKTPOHeraTUBHOCTEH
B3aEMOJiIOUMX aTOMiB y HOHHIA CHOJYI[l cHiJbHA eJIeKTPOHHA
mapa HacTiJIbKU CUJIBHO 3MiIlyeThcs B OiK aToma 3 OiJIBIIIOIO eJIieK-
TPOHETaTUBHICTIO, IO ITiCJSA ILOTO BOHA HAJEMKUTh TiJIBKH HOMY
(puc. 25). YMOBHO BBaiKalTh, I[0 3B’SI30K HOHHUI, AKIINO Pi8HUILA
eJIeKTPOHeraTUBHOCTel nBoX aTroMmiB (Ay) mepeBuinye 1,7.

I lMpuknap po3B’si3yBaHHA 3agad

fAxoro € cxema yrBopenHsa ioHiB: a) Harpito; 6) Cynb- '
dbypy? ‘%

Poszg’asannsa

1. CoouaTKy moTpibHO 3ammcaTu cxemy OymoBu aTroma Harpiro.
IIpu uwomy caim mam’arartu, 1o eiaeMeHT Harpiii mMae aToMHMI
(mopsaaxosuit) Homep 11 y mepioguuniit cucremi exemenTti. OT:Ke,
3apAn saapa iioro aroma +11 i BiH Mae CTiIbKM K €JI€eKTPOHIB, aje
3 MpoTHJIeKHUM 3HaKoM. Harpili posmimenuit y TpeTboMy mepioi,
ToMy 11 eIeKTPOHIB IILOTO aTOMa PO3MOAIJISAIOTHCA II0 TPHOX €eHep-
reTuyHuX piBHAX. [{o Toro :x Na HajexuThb Ao IA-rpynu nepiommu-
HOI cucTeMH XiMiuHMX esieMeHTiB. Uepes Iie Ha HOro 30BHINTHBOMY
PiBHi € TiJIBKM OAWH €JeKTPOH:

1Na’ 2¢” 8¢ 1e”

Enement Cynabdyp mMae mopankoBuii Homep 16, BiH TakoK pos-
TAIlIOBAaHUUN y TpeThoMy mepiosai, ame B VIA-rpymi. OTixe, posmomina
ioro 16 eIeKTPOHIB IO TPHOX EHEPTETUYHUX PiBHAX TaKW:

163’ 2¢ 8¢ 6e”
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2. B aromi Harpito € omuu 3o0BHimHi# exexTpor. Tomy iomy
€HepreTUYHO BUTIiAHIiIEe BimmaTy el eJeKTPOH i MaTu TaKy camy
cTabiibHy BOCHMUEJEKTPOHHY KOH(Irypailiro 30BHIIIIHHOTO eHepre-
TUYHOT'O PiBHS, AK i B aTroMi HANOJMIKYOTO OO HBOTO eJeMeHTa
Heony ,,Ne, Hix npueiHaTu CciM eJleKTPOHiB, AKUX oMy He BHUCTa-
yae, 100 YTBOPUTH 30BHIIIHIO BOCHMHUEJEKTPOHHY KOHQiryparito,
AK B aroMi Apromy ,  Ar:

.1Na’2e 8¢ le” —1le” — ,,Na' 2¢ 8¢
arom Harpiro #iorn Hatpiro

{ YHCJIO IPOTOHIB ] [ YHCJIO TIPOTOHIB ]
= >

YUCJIY €JeKTPOHiB Yupcsa eJeKTPOHIB

B aromi enementa Cyabdypy IIiCTh 30BHIIIHIX €JEKTPOHIB,
TOMYy HOTO0 aTOMy €HepreTHUUYHO BUTiHiIlle IPUHHATHU [Ba €JeKTPO-
HU ¥ MaTH Taky caMy CcTabiJbHY BOCHMHEJIEKTPOHHY KOH(irypaiito
30BHIIIHHOTO €HEPreTUYHOr0 PiBHA, AK i B aToMa HaNOJIMIKUOTO
iHepTHOrO ejeMeHTa AProHy, HiK BiggaTu IIicTh eJIeKTPOHIB, II00
MaTH! BOCBMUEJIEKTPOHHY KOoHGirypaiiio aTomMa JOCUTH BiJajieHOTO
Bim HBOro iHepTHOTO esemeHTa HeoHy.

165° 2" 8e 6e” +2¢” — ,,S* 2¢ 8¢ 8e”
atom Cynbdypy #ton Cyuasdypy

[ UHCJIO IPOTOHIB [ YHCJIO IIPOTOHIB
= <

YHCIY eJIeKTPOHIB dHuCla eeKTPOHIB

Il 3anuTaHHS Ta 3aBAaHHA l.,-
°1. ITo MeTaniyHUX eJIeMEeHTiB BiAHOCATH Ti, IITO HA 30B- -
HIITHbOMY eHepreTMYHOMY pPiBHI MaioThb: a) 7, 6, 5 .
(8pimzra 4) enekTponiB; 6) 1-2 (3pigka 3) eleKTPOHU.
°2. Y uoMy mojArae BiAMIiHHICTL YTBOPEHHS CTa0iIbLHOI OBOX-
a00 BOCBMMEJIEKTPOHHOI KoHGpiryparii aromiB iHepTHHX eJe-
MEHTIiB: a) aToMaMu MeTAJiYHUX eJIeMeHTiB; 6) aToMaMu He-
MeTaJNiuHuX eJeMeHTiB?
°3. ki yacTUHKW HA3WBAIOTh HoHaAMU?
°4. BunwuiiiTh 3 HaBeJEeHOTO HUMMKUE IMEPeiKy OKpeMo: a) aToMWu;
0) KaTioHUW; B) aHiIOHMW; T') MOJIEKYJIU.
K, K', 0, 0,, 0, Fe, PO®", Ba™,
H,CO,, NO,, NO,, Al, OH, H,0.

5. Axuit 38’aA30K HasuBaOTL HomHUM? HaBemiTh mpukaagy CIio-
JYK i3 mepeBasKHO MOHHHM THUIIOM 3B’ A3KY.
°6. YuM 3yMOBJIEHHI 3B’sI30K MijK MOHAMM B MOHHIN cIoayii?
7. BubepiTh (opMysu CIONYK, V AKUX Ximiumi 3B’s3KH: a) Ko-
BaJIEHTHI moJiApHi; 6) KOBaJeHTHI HEMOJAPHi; B) HOHHI.
Cl,, Li,O, CO,, HI, NH,, MgF,,
BaO, O,, N,, NaNO,, CaCl,.

)
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8. V yomy mossarae momi6HicTh enekTpoHHOI OGymoBu HomiB K,
Ca”, CI', S no emexrponHoi GyzoBu aTroma Aprouy?

9. AkuMu € cxemu @i PIBHAHHS peaKI[ili YTBOPEHHS CIIOJYK:
a) Oepwiiro 3 KucHeM; 0) Margiro 3 gropom?
Yu MoKHaA BiiHECTH iX IO CIOJYK 3 IepeBaskKHO HOHHUM THU-
oM 3B’A3KY ¥ 3a AKUM KpuTepiem?

10. dAxi 3 enementiB Cs, Ca, P, S, Sr, F cupomo:kHi yTBOpioBaTH Ka-
TioHU, a AKI — aHioHM? Y pes3ysbTaTi B3aEMOIil AKUX Hap eJe-
MEHTIiB Ile MOXKJIUBO? IKUMU € cXeMU YTBOPEHHS ITNX HOHiB?

*11. dAxwuii 3 aromie — Mg um Ca — Jleriie mepeTBOPIOETHCS Ha
KaTioH, a axuii 3 aromiB — F un S — ma amion? 3a axum
KpHUTepieM Iie MOXKHA posmizHaTu?

*12. Mlon aKoro emeMeHTa Mae Ha 4 IPOTOHH i 8 eJEKTPOHIB
Oinbire, Hixk fiom Maruio? fIka macosa uactka (% ) Marsiro
B CIIOJYII i3 UM eaeMeHTOM?

§ 24. KpucraniuHa 6ypoBa pe4oBUHMN

Y ubomMy naparpadi BU glisHaeTecs:

® Lo Take KpucTaniyHa Ta aMmopdHa, MONEKYNAPHA N HEMOEKYNAPHA
6yooBa PE4YOBUHY;

* Y/M BigpiSHAIOTECA aTOMHi, MONEKYNSAPHI T2 WOHHI KpUcTanuy;

* 4K 3aneXaTb BNacTUBOCTI pe4OBMHI Big, iT 6yaoBu.

BymoBa TBepmoi peuoBuHH. SIKIO Oyab-iKa pPeUOBWHA IIEPEXO-
IOUTL Y TBEepPAUIl CTaH, TO ii YaCTUHKHU B IPOCTOPi HE MOKYTh BiJb-
HO IepeMilaTucsa OAHA BiZHOCHO OofAHOI. 3aBAAKHK I[LOMY BCi Tina,
AKi CKJIAmaThCA 3 TBEPAUX PEUYOBMH, HA BiAMiHy Bim pigkux i ra-
3yBaTHX, MAIOTh IIEBHY (PopmMy Ta 06’eM.

3a BHYTPilIHLOIO OYyZOBOIO ¥ BJIACTUBOCTSIMHU PO3PiBHAIOTH ABi
dopMu TBepAOI pPeYOBUHU — aAMOPPHY Ta KpucmaniuHy. B amopd-
Hili peuoBumHi il YyacTMHKU (MOJIEKYJIU, aTOMHU, HOHU) PO3MilleHi
G6esmamHo (ca0BO «aMopdoc» y IepeKJaAi 3 IPelbKol 03Hauae «TOH,
mo He Mmae Gopmm») (puc. 26, a). Ilimx vac marpiBamHa amopd-
Hi PeYOBMHM He ILIABJATHCA 34 MEBHOI TeMIlepaTypH, a IIOCTYIIO-
BO PO3M’AKMIYIOTLCS, II€PeTBOpPIOoUNChL Ha piammy. IIpuraagamu
aMOpP(hHUX PEYOBUH € CKJIO, CMOJIM TOIIO.

Y KpucramiuHili peYoBHHI YACTHMHKHU PO3TAIIOBYIOTHCA B CTPOTO
MEBHUX TOYKaX Mpoctopy (puc. 26, 6). SKIMO IIi TOYKM CIOTyUUTH
VABHAMU OPAMUMHU JIIHIAMH, TO YTBOPIOETHCA IIPOCTOPOBUI KapKac —
kpucmaniuni rpamxu. Touku, [ne IepexXpemrylOTbCA YABHI JiHii,
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a 0

Puc. 26. BymoBa amopdHOro KBapIioBoro ckJja (a) i kpucramsiuynoro xkBapiy (0).
Ckuo Ta kBapm nmobyzmoBaHi 3 oxHiel i Tiei camoi pewoBurn — SiO,

Ha3UBAIOTh 6Y3namu kpucmanivnux rpamox. Slkpas y Hux i mepe-
OyBarOTh peasibHi YaCTUHKY peuoBUHU. 11i YaCTMHKY MOCTiMHO KOJiMBa-
IOTBCS BiTHOCHO BYBJIB KPHCTAMIUHMUX I'PATOK. AMILTITYZa KOJIMBAHb,
TOOTO BificTaHb, HA SKY BOHUM BiIXWUJISIOTHCA Bif BY3JiB I'DATOK, 3aje-
SKUTH Bif Temmeparypu. 3 ii migBUINEHHAM aMILIiTyga 30iIbITyeTHCA.
IMum i TOACHIOIOTH TEIJIOBE PO3IIMPEHHS TiJI.

OCKiTbKM YaCTUHKM PEUOBMHU MOYKYTH PO3MIIIIATHCSA B IIPO-
CTOpi mO-pisHOMY, TO YTBOPIOIOTHCA KPUCTAJIMW Pi3HOI, ajie 3aBXKAU
npaBUNbHOI reomerpuuHol ¢dopmu. Tak, Kpucraaum KYXOHHOI COJIi
(puc. 27) i kopyuny (puc. 28) maioTh GpopMy Kybda, TipCbKOTO KPH-

mrTanio — (GopMy OpaBUJILHOI YOTHMPUI'PAHHOI Imipaminu, a rpadi-
Ty (omuiei 3 mommdikarniii Kapbony) — dopmy mpusmu. OcobanBo
pisHOMaHiITHUX (OpM HaOYBAIOTh KPUCTAIN KAJBIUTY — OJHOTO

3 pisHoBuAiB KanbLiii kapborHaTty (CaCO,).

Puc. 28. Kopynz Al,O,

a — KyJbOBa; 60 — KYJeCTPUKHEeBa
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Puc. 29. Kpucranu (a) i Mmomesnb aTOMHUX KPUCTATIYHUX I'paToK (0) aimMasy

Atomui kpucramiuni rpatku. Kpucraniuui rpaTku, 1o ckJanaa-
IOTbCA 3 aTOMiB, Ha3WBAIOThL amMOMHUMU. ATOMU B IMX TIpaTKax
CIIOJyUYeHi MisK co00I0 MIITHMMM KOBaJeHTHUMHN 3B’ A3kamu. IIpu-
KJIAJOM MOXKYTh OYTH KPHUCTAJTIUHI I'PaTKM ajaMasdy — OfHiel 3 Mo-
nudikariit Kapoony (puc. 29). ¥V Hux KoxkuHmuM atom KapboHy cmo-
JydyeHUil i3 wormpma cycimHimMmum atomamu KapOony piBHOIiHHUMH
3a JOBXKHUHOIO I eHeprieio KOBAJIEHTHUMU 3B’ SA3KaMU.

3o0paxkeHa MOJeJb € CIPOIIEHOI0, OCKiIbKM B Hili aromu Kap-
0OHY He TOPKAIOTLCS OAMH OJHOI'O. ¥ pealbHOMY KPHCTAJi ajaMasy
aTOMHU II[iJIbHO KOHTAKTYIOTh MiX CO00I0 I MalOTh BiAMMOBIAHUI PO3-
Mip, AKUI XapaKTepUu3ylTh PagiycoM.

PeuoBrHM 3 aTOMHMMH KPUCTATIYHMMU I'DAaTKaMU MAalOTh BUCOKi
TeMIIepaTypy ILJIaBJI€HHS, BICOKY TBEPHICTh i MilHicTh. 3a 3BMUAMHUX
YMOB IPAKTHUYHO He POSUYMHAIOTHLCSA B JKOTHOMY PiIKOMY DPOSUMHHUKY.

Kpim anmmasy, g0 pevYoBHMH 3 aTOMHUMU KPHUCTAJIUHUMM I'DaTKa-
MU BiTHOCATH KPUCTAJTIUHUN OOp, KpPeMHili, repmaniii, cumimiii(IV)
oxcuyg SiO,, cuainiii(IV) xap6ig SiC rToro.

MouaerynsapHi kpucragiuni rparku. Kpucramiuni rpatku, y By3-
Jax SAKUX PO3MIIYIOThCA MOJEeKyJau (TOJASPHI UM HEeTOJNAPHi), Ha3U-
BaIOTh Monekyaaprumu. Mojrekyniu B TaKUX I'PaTKaX YTPUMYIOTh-
cd JOCUTH CJAA0KMMM CHJIAMH MiXMOJEKyJaapHol B3aeMmonii. Yepes
e PeYoBUHU, AKi y TBepAOMY CTaHi MalOTh MOJEKYJIAPHI Kpucra-
JiuHI I'pPaTKMW, NJIABJATBCA Ta KUILJIATH 3a HU3BKUX TEeMIEepaTyp.
IIi peuoBwHU M’AKi, Hepo3UMHHI ab0 MAaJIOPO3UMHHI y BOmi, iXHi
POSUYMHU TPAKTUYHO HE MPOBOAATH €JEKTPUUYHOTO CTPYyMy. 3a 3BU-
YaHUX YMOB BOHU SBJISAIOTH CO00I0 Tasu, pigmHM abo JIETKOIJIaBKi
TBepAi peuoBHMHU. BaraTto MOJEKyJISPHUX CHOJYK MAalOTh 3alax.

Jlo peyoBUH 3 MOJEKYJAPHUMHN KPUCTAIIYHUMM I'pPaTKaMU Bif-
HocAThb Jix (puc. 30, a), «cyxuit aix» — tBeppuit CO, (puc. 30, 0),
TBepAi npocti pewoBuHu Hox I,, pocdop P,, cipry S,, xaop Cl,, xu-
cesb O, (puc. 31) Ta iH., GinbIIiCcTh OPraHiYHUX CIOJYK y TBEPAOMY
craHi (Tyroko3y, HadTamiH, mapadin, JUMOHHY KMCJOTY TOIIIO).
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Puc. 30. Mogesi MOIeKyIAPHUX KPUCTATIUHUX I'PDATOK CKJIATHUX
peuoBuH: a — Bojga (71im); 6 — TBepAUM BYIJIEKUCIUN ras

PeuoBUHMN 3 MOJIEKYJIAPHUMY KPUCTATIYHUMU I'PATKAMU — II€ CIIO-
JYKHU 3 MOJIEKYJIApHOI0 0ymoBoo. HocieM XiMiuHMX BIacTUBOCTEM ITUX
CIIOJIYK € MOJIEKYJIM, SKi 3aBiKIM MaloTh IeBHUI AKicHU 1 KimbKic-
HUM CKJAaM, HesaJle:KHO Bin crmocoly ixHboro mobyBaumHsa. ToMy cKJaf
MOJIEKYJI IiAIOPATKOBYETbCA OTHOMY 3 OCHOBHMX B3aKOHIB Ximil —
3axony cmanocmi cknady pewoeéurn, Binkpuromy B 1799-1806 pp.
dpauamnysskum yuenuMm K. IIpycrom. Ileit 3akon cupaBemiwBuii mins-
KU 018 peuosuH, AKi maroms MOLEKYAIpHY 6ydosy.

Monni kpucramiuni rparkn. Kpucramiuni rpaTku, yTBopeHi iiona-
MU, HASWBAIOTh UOHHUMU. Y By3JlaX TaKUX I'PATOK Mepe0yBaioTh IIO-
3UTUBHO 3apAAKeHI MOHM, OTOUEHi HEraTMBHO 3apAKeHUMM HOHaMMU,
i maBmaku. Ili ¥ioHm cmoaydeHi MisK c000I0 CHJIaMU €JIEKTPOCTATHY-
Horo mputaramHd. Tak, y Kpucrami matpiii xmopuay NaCl, momennb
KPUCTAIYHNX TI'paTOK sAKoro momama Ha puc. 27 (c. 108), KoKHMiA
on Harpito oroueHwmit 1rictbma HoHamu XJIOPY, a KOMKHUI HoH XJIO-
py — iricteMma tromamu Harpiro. OckinbKu umcesio 3B’A3KiB MidK HoHA-
MU B TaKOMY KPHUCTAJIi BeJW4Ye3He, TO BC1 MOHM MIITHO CIIOJIyYeHi OmuH
3 omHuUM. Yepes Ie CIOIYKU 3 HOHHUMM KPUCTATIUYHUMU I'DaTKaMU
3a KiMHATHOI TeMIIEpaTypu € TBEePAUMM i HEJEeTKUMHU, 00 MaioTh BU-
COKi TeMmepaTypu ILIaBJeHHsA. Hampukiaza, TemiepaTypa ILIaBIeHHS

Puc. 31. Mogesi MOJIeKyJIAPHAX KPUCTAJIUHUX I'PATOK IMIPOCTUX PEUYOBUH:
a — cipku; 6 — TBepgoro xJyopy (umxkye 3a t = —101 °C);
6 — TBepjoro KucHio (HmxKde 3a t = —219 °C)
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"atpit xaopuny NaCl mopisuioe 801°C. «YemmioH» 3 TYroiiaBKOCTL
MOMi»K HOHHMX CIOJNYK — MarHiii okcuxg MgO, aAxuil ImIaBUTHCS 3a
remnepatypu 2800 °C, a kunuts — 3a 3600 °C.

Y TBepmomy cTaHi HOHHI CIOJYKM MAalOTh BHCOKY TBeEpPHiCTh
i BomHOUYAC € KPUXKUMHU, He IPOBOAATH €JIeKTPUYHOTO CTPyMy. Ale
B pesyJbTaTi po3mJaBieHHs a00 PO3UMHEHHS IX y CIOJYyKax 3 Io-
JSAPHUM KOBAaJIEHTHUM 3B’SI3KOM — IIOJAPHUX PO3UMHHUKAX, Ha-
MPUKJIAA BOLi, reOMETPUYHO MPABUJIbHA Opi€HTAIlid MIPOTUIEKHO
3apAMKeHNX HOHIB IOpyIIyeThcsa. MOHHI CIONYKM B pO3ILIAaBax
i posuMHAX CTAOTh IPOBIAHUKAMU €JeKTPUYHOTO CTPYMY.

Vo, 1110 BXOAATH [0 CKJIaAy KPUCTATIYHUX I'PATOK, MOXKYTh OYTH SK
npocrumu (F, Br', Ca®’, 0”), Tax i crragaumu (SO?, OH ™, NO;, CO% ).
Ha puc. 32 mogamo Mozesni pisHUX HOHHUX CIOJIYK.

Yepes Te 10 HOHHI CHOJMYKH HOOymOBaHi 3 HOHIB, a He 3 MoJe-
KyJ, iX Tpeba BiIHOCHUTH OO PEUOBHMH HEMOJEKYJasapHOI OymoBu. Ciio-
JYKU 3 MOHHOIO OYJOBOIO CKJIAJAIOTHhCS 3 BeJIMUE3HOI KiJbKOCTi HOHIB,
y HUX HEeMa€ OKpPeMHX MOJIEKYJ: YBeCh KPUCTAJ ABJSAE co00I0, Tak Ou
MOBHUTH, €INHY TiraHTCHBKY MOJIEKYJTy. ToMy IIOHSATTSA «BigHOCHaA MO-
JIEKYJIIPHA Maca», «MOJIEKYJa» CTOCOBHO TAKMUX CIIOJIYK € YMOBHHMM.

a 0

*
O Ca¥ QF J?& col O Ca” o J) SOF @ Ba*

Puc. 32. Mogesi HOHHUX KPUCTATiYHUX I'PATOK:
a — MarHi#t okcuny; 6 —rynpym(Il) okcuay; 6 — KaJubIiil TiApoKCUAY;
2 — KaJblliil GTopuAy; I' — Kasblliii KapboHaTy; 0 — 6apiit cyabdarty
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VYzaranpHeHe VABJIIEHHA IIPO 3aJIe’KHICTh BJIACTHUBOCTEH pedyoBu-

HU Bif ii OyZoBHM — MOJEKYJIAPHOI ab0 HeMOJeKyJISAPHOI — Hase-
IeHo B TabJuuii 14.
Tabruusa 14
PeuoBuHU (3a 6yI0BOIO)
MOJIEKYJIAPHI HeMOJIeKYISIPHi

3a 36uuailHUX Yymos

V¥V Bcix arperaTHUX cTaHaxX CKJaja-
I0ThCA 3 MOJIEKYJI

CkJyazaioTbecsa 3 MOJIEKYJ TiIBKU
B ra3yBaTOMy CTaHi

3asBuuaii ragysari i pigki, imoxi
TBepJl Pe4OBUHU, AKi Jerko nepe-
XOLATH y ra3yBaTuil CTaH

TBepAi peuoBUHMI

3B’A3KMN MiK MOJIEKyJaMu cJIabKi

Cusiu npuTAraHHS MiK YaCTUHKA-

MU BeJIuKi

Barato ski 3 peuoBuH JeTKi

Henerxi

Mawmbv nopiernano

HusbKi Temneparypu niaaBiaeHHS
" KUIiHHA

Bucoxki Temmneparypu miaBieHHA
¥ KumiHHA

ITpukaadu

Bogens, Kucenb, Boga, XJop,
BYTJIEKUCJIUHA ras, Hom

Aimas, coJi merasiB, MeTau

JlaGopaTopHuii gocnig 2. CknagaHHA mogenein MosieKkyn
i KpucTanis pe4oBUH 3 Pi3HUMU TUMNAMU XiMIYHOIO 3B’A3KY

1.

I3 pisHOKOJIBLOPOBOrO IJIACTUIIHY 3P00iThH KYJIbKHM — MOJEJIi aTo-
miB Payopy, Oxcureny, Hirporenmy, Harpito, momep:Kyrounch
CIIiBBigHOIIIEHHA 1XHiX pPo3MipiB, HaBegeHUX Ha puc. 15 (c. 75).
CrkaagiTe 3a puc. 19 (c. 98) KysecTpuKHEBI Momesi pedoBUH
3 KoBaJIeHTHUM 3B’aAs3koM: dropy F, (ogumapHmM), kucaio O,
(momBitinum), azory N, (mOTPifiHMM), CKOPHCTaBIINCH CipHHU-
KaMu pisHOI JOBKUHU IJA 3’€IHAHHSA KYJbOK.

CkJIagiTh KyJIECTPUIKHEBL MOAEIL MOJIEKYJI CKJIATHIX PEUOBUH
3 IOJAPHUM KOBAaJIEHTHUM 3B’A3KOM: rizporen cyiabdiny H,S
(muB. puc. 21, c. 100), rigporen xaopumy HCIl. fAry dopmy
MalOTh I[i MOJIEKYJIr?

CkIamiTh KYJeCTPU:KHEBY MOJeJb PpPEYOBUMHU B3 MOHHUM
3B’sa3xkom NaCl.

3a 0akaHHAM MOXKHA CKJIACTH KYJIbOBI MOmesi, ¥ AKUX KYJb-
KM CTUKAIOTHCS.
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Jla6opaTtopHui gocnig 3. O3HalloMNeHHS 3 BNacTUBOCTAMU
PEe4OBUH 3 PiISHUMU TUNAMU KPUCTaNIYHUX I'PaToK

1. TToxkaamiTh B MPOGipKY TPOXU IIYKPOBOI'O IIiCKY, 00ePerKHO HaTrpiii-
Te HIUKHIO YaCTUHY NPoOipKu B mmostyMm’i cupriBku. 11o crocrepi-
raere? Yu JeTKO IIaBUThCA ITyKop? AKuil Tui XiMivHOro 3B’ A3KY
B Mosekyi C,H,,0,,? 3anumniits crocrepesxeHHsA B 30IINT.

2. IToBToOpiTh mocain 3 KyxouHoIo ciaio. IIlo cmocTepiraere? Ilo-
piBHANTEe MOBEMIHKY IIYKPY ¥ coJji mix uac marpiBaHHa. Axkuii
T ximiuroro 38’saA3Ky B cmoJayii NaCl? 3anumrits crocrepe-
JKEHHS B 30IINUT.

3. fAKuii TMN KpUCTATIYHUX I'PATOK — MOJIEKYJISIPHi, aTOMHI uu
WOHHI — YTBOPIOIOTh MOOCJIiAKEHI peuoBMHM: HOX, caxaposa
(uykop) i kyxouHa cinp? K BIIuBae THI XiMiuHOrO 3B’S3KY
HAa TepMiuHy CTifiKicTb mux pedoBmH? SalUIIiTH BHCHOBOK
IIO0 TEPMidyHOI CTifKOCTi peuyoBMH PisdHOI OyxOBU.

H [na gonutnueBmux

Bu, mabyTh, uysm He3BUUHE CJIOBOCIOIYYEHHS «pigKi
Kpucrtanu»? Ile peuoBmHU, IO IOBOJATL cede OJHOYACHO
i ax pimmHM, i AK TBepxi Tisa. MosieKyau B PiAKUX Kpuc-
TajlaX, 3 OGHOTO OOKY, HOCTAaTHbO PYXJIWBi, a 3 APYroro —
PO3MIIIYIOTHCSA B IEBHOMY IOPAAKY ITOAIOHO IO KPUCTAJIIYHOI CTPYK-
Typu. PisHi mapu MojeKyJ opieHTOBaHi B pi3HUX HanmpAMKax. dacTo
BHACJIIOK HaBiTh HEBEJMKOr0O HATPiBaHHA IPABUJILHE PO3TAIlyBaHHSA
MOJIEKYJI IOPYUIYETbCA, 1 pifKU KpucTaja cTae 3BUYAHOIO PiHOIO.
I maBmakwm, 3a JAOCTAaTHbO HUBBLKMUX TEeMHEPATyp PiAKi Kpucraau 3a-
Mep3aioTh, IIePeTBOPIOIOUNCH Ha TBepJi Tijia.

IIpaBunbHe po3TAIlyBaHHA MOJIEKYJ Y PIAKMX KpucTajgax 3y-
MOBJIIOE IXHi 0c0o0suBi onTuuHi BaacTuBocTi. Uepes me piaki xpuc-
TaJIX BUKOPUCTOBYIOTH IJIA BUTOTOBJEHHA IudepOIaTiB MOAUHHU-
KiB, Ta0J0 MiKpOKaJbLKYJIATOPiB Ta eKpaHiB AUCILIEIB.

Il 3anuTaHHA Ta 3aBAaHHA f,-

°1. IITo Ttake xpucragiuHi rparxku? Illo HasWBalOThL BY3- \-
JaMM KPUCTAJiYHUX I'DATOK? -

°2. YuM IOSACHIOIOTH TEILJIOBE PO3IIUPEHHS TBePAUX Tij?

°3. fxkumMu cujraMu YTPUMYIOTHCA MOJIEKYJIMW y BY3JaX MOJEKY-
JSAPHUX KPUCTATIUHUX I'PATOK?

4. IIlo € mHociemM XiMiUHMX BJACTUBOCTEH PEUOBUH i3 MOJIEKY-
JAPHUMHU KPUCTATIYHUMHU T'paTKaMu?

5. fIkomy 3aKOHY HiATIOPAAKOBYETBCA CKJAJ PEUYOBUH i3 MoJie-
KYJSPHUMHU KPUCTATIUYHUMHU I'paTKaMu?

]
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6. fAKi cuam yTPUMYIOTH YACTHHKMN Yy HWOHHUX KPUCTATIUHUX
rparkax? Ak HasuBaioTh IIi yacTuHKH? BoHM MaioTh OmHO-
MMeHHi YM IIPOTUJIEKHI 3apAgm?

*7. CHONYKM 3 SKMMU KPUCTATIUHMMM I'PAaTKAMM, YHACTIZOK Ix
PO3UMHEHHS y BOIi ab0 POBILIABJIEHHS, HPOBOAATH €JIEKTPUY-
HUH ctpym?

*8. fAkmMuy xiMiuHMMHK 3B’SI3KAMM CIOJIyY€HI YACTHMHKH B aTOM-
HUX KPHUCTAJIUHUX I'paTKax?

9. ki ¢ismuHi BIACTHMBOCTI mpuUTaMaHHI Pe4OBMHAM 3 ATOMHI-
MU KPUCTATIYHMMU I'PAaTKaMI?

10. Yum BigpisHsOThCA aMOP(MHI PeUOBMHU BiJ KpucCTAIiuHUX?

*11. fK BiApisHAIOTHCA TeMIepaTypy ILJIABJIEHHS PEYOBUH 3 Pis-
HUMU KPUCTAJIUHUMU T'PaTKaMU: a) aTOMHHUMH; 0) MOJEKY-
aspHuMu; B) HonHumu? HaBenmiTh mpuxaamgu.

12. fIxkuMu € KpucTamiuHi I'paTKM PEUYOBUH, YTBOPEHUX AaToMa-
MU METAJiYHUX eJeMEeHTIiB Ta aToMaMU eJIeMeHTiB-TaJIOTeHiB:
a) aToMHUMU; 0) MOJIEKYJAPHUMM; B) HOHHUMU?

*13. Ha puc. 33 HaBeIeHO CXeMM TPLOX THUIIB KPHCTAJIIUHHX I'pa-
ToK. HasBiTh ix i HaBemiTh IO OAHOMY IPHUKJIAAY PEUOBUH
KOXKHOT'O THITY.

" PP 90090909 0voe
WD WD VOV PP
D@ 9900 999w

Puc. 33. CxeMu KpucCTAIiuHUX I'PATOK PiSHUX TUIIIB

°14. fxy OymoBy MaioTh IMaxydi peuOBUHMU, IO BXOAATEL A0 CKJIAILY
napdymiB, Muiaa, MAMOYHIB TOIIO?

§ 25. MoHATTA Npo eHeprilo NOoHi3auil
Ta CNOPIAHEHICTb A0 eNleKTPOHa

Y ubomy naparpatdi Bu gisHaeTeca:
* AKUIN BUf eHeprii Ha3MBarTL eHeprieko NoHI3aLli;
® 110 TaKe CMOoPigHEHICTE aToMa A0 eNeKTPOoHa.

11106 posymiTu BJIACTHMBOCTI XiMiuHOTO ejleMeHTa, BaXKJIUBO 3HA-
TH, HACKiJIbKM MIITHO YTPUMYIOTHCS €JEeKTPOHU B itoro aromi. Miii-
HiCcTh 3B’S3KY €JIeKTPOHA 3 SAPOM OI[iHIOIOTH 3a 3HAUEHHAM eHeprii
tonisanii aroma (E,).
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KinskicTs eHeprii, HeoOXimHOI AJIA BiZpMBY eJeKTpoHa Bix He30y-
JPKEeHOTO aToMa 3 IePeTBOPEHHSM HOro Ha MO3UTHUBHO 3apPANKEHUN
OH, HA3MBAIOTh eHepzi€lo LoHI3ayii.

Atomu Takux ememeHTiB, Ak He, Ne, Ar, Kr, maioTh 3aBepiiie-
Hi, TOOTO MaKCHMMAaJbHO 3aIllOBHEHi eJeKTpOoHAMH! 30BHIIIHI eHepre-
TUYHi piBHI ¥ migpiBHiI, a TOMYy He BCTyIaloTh y XimiuHi peakiii.

B aromiB ycix iHIIUX eJleMeHTIB IIepHINX YOTHUPHOX IIepioxis
He3aBepIIeHNMU € 30BHIIlIHi, a B aTOMiB d-eJeMeHTiB, HaIpUKJaJ
meTaniuaux emementiB Sc, Ti, V, Cr, Mn, Fe, Co, Ni, mie i nmepez-
30BHiNIHI eHepretuuHi piBHi. Tomy 1ia 3aBepIIeHHA eHEePreTUYHUX
piBHIB aToMmM MeTaJiyHUX €JEeMEHTIiB y XiMiuHMX peaKIigx Bignga-
IOTH CBOI €JIEKTPOHU I II€PETBOPIOIOTHCSA IIPU IIHOMY HA NO3UMUEHO
3apadiceni onu. Hacammepesn aroMu mo30aBiIAOTHCS €JIEKTPOHIB,
110 mepebyBaloTh Ha 30BHIITHHOMY €HEePTeTHUHOMY DPiBHI i1 uepes 1e
Haticiabkiie 3B’aA3aHi 3 sapoM. TaKy CIIPOMOXKHICTH aTOMiB Bigma-
BaTU €JIEKTPOHU BBaXKAIOTh MIipOH0 MemaJaivHoCcmi eJeMeHTA.

ITopiBHIOIOTH MeTaIiuHi BJIACTUBOCTI €JIEMEHTIB caMe 3a eHeprieio
WoHisarmii: uMM MeHINle 3HAUYEHHs eHeprili #HoHisarmii, Tmm Jerie
eJIEKTPOH BimipBaTtu Bixm aroma. HailimeHiry eHeprito iioHizarii ma-
IOTH JIYJKHI MeTaJiuHi ejleMeHTH.

Ax Bumuo (puc. 34), eHepriA HoHisarlii 30iLILIITYETHCA OiIBIIT-MEHIIT
TOCTIifHO BB3AOBMK IIepiofy IEepioAWYHOI CcuCTEMU 3JiBa HampaBo 3i
301JIBIIIEHHAM 3apALY AApPa, JOCATAIOUN MAaKCHMAaJHHOTO SHAUEHHS AJIA
iHepTHOrO ragy. ¥ pasi Iepexomy A0 JIYsKHOTO METaJIiuHOIO eJieMeHTa
Pioro eHepria HoHisarii pisKo 3MeHIIIyeTbCsA, a Jaji, 31 30iMbIlIeHHAM
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aTOMHOTO HOMEpA €JIeMeHTa B IIepiofi, 3HOB IIOCTYIIOBO 30iJIBIITYETH-
cdA. Y ToJoBHHX IArpyHax 3HAUYEHHSA eHeprii ioHisallii 3MeHIITyeThCA
3Bepxy BHM3. HuM OinbInuii pafiyc aToMa Ta MEHINA KiJIbKIiCTh esleK-
TPOHIB MiCTUTBHCS HA 30BHIIIIHBOMY €HEPreTUYHOMY PiBHi, TMM CJIa0Ki-
I1e yTPUMYETHCSA €JIEKTPOH i BiIIOBIAHO TMM MeHIIle 3HAUEHHS eHeprii
tonizarii. Omke, 3HaueHHA eHeprii HoHisalii mepioguuHO 3MiHIOETHCSA
HomioHO [0 3MiHEeHHS XiMIUHMX BJIACTHBOCTEN eJIeMeHTiB.

Ha Bimmimy Bixm aTomiB MeTasiuHuUX eJeMeHTiB, aToMu HeMeTa-
JiYHUX €eJIeMEeHTIiB Ha 30BHIIIHBOMY €HEepPreTUYHOMY PiBHI MaioTh
yotupu (kpim Bopy) abo 6inbiie emexTpoHiB. Uepes Ie cumia ix-
HBOTO MIPUTATAHHSA OO0 AApa 3HAUHO OisibIla, HidK B aTOMiB MeTrasiu-
HuX eseMeHTiB. Tomy B XiMiuHMX peakIligxX aToMu HeMeTAJTiUYHUX
eJIeMEeHTiB HaMaraloTbCs MPUETHATHA €JEeKTPOHU AJs 3aBepIIeHHS
30BHIITHIX €HepreTUYHUX PiBHIB i MepeTBOPIOIOTHCA HA HezZAMuU6HO
3apadsnceni tionu. CIPOMOXKHICTHL aTOMIB eJeMeHTIiB HIpUETHYBaTHU
€JIEKTPOHU BBaYKAIOTh Mipol0 HememadaiuHocmi. i TOpiBHAHHS
HeMeTaJiuHUuX BJIACTUBOCTEH €JeMEeHTiB BUKODPUCTOBYIOTH BEJIHYM-
HY, Ky Ha3UBaIOTh CIOPifAHEeHicTIO A0 eleKTpoHa (E ).

KinbkicTs eHeprii, sKa BUOIIAETHCA BHACHITOK NMPUEIHAHHA €JICK-
TPOHA [0 aTOMAa 3 IEePEeTBOPEHHAM HOro Ha HEraTMBHO 3apPAIKeHH
110H, HA3UBAIOTh CnopidHenicmio 00 erekmpoHa.

Y mepiomax i rpymax mepioguYHOI CHCTeMHU CIIOPilHEHiCTHL aTo-
MiB 0 eJeKTpOHA B €JEeMEHTIiB TaKOXX 3MiHIOETHCS 3aKOHOMipHO,
3aJIeJKHO BiJ IXHBOI €JIeKTPOHHOI OymZOBH.

CropigHeHiCTh 0 eJeKTPOHA MeTaJiuHUX €JIEMEHTIB € HeraTUBHOIO
BEJIMYMHOIO I yKa3ye Ha Te, III0 IPUETHAHHA aTOMaMU €JIEKTPOHIB —
€HepreTUYHO HeBUTiAHUI mpoiec. CropifHeHicTh 10 eJIeKTPOHA aTOMiB
HEMETAIIUHUX €JIEMEHTIB € 3aBiKAM IIO3UTHUBHOIO BEJIMYUHOIO i THUM
0isbIlIoI0, YMM OJMiKYe A0 imepTHOro (6JaropomHOro) eieMeHTa B IIe-
piogmuHiil cucrtemi posmileHuii HeMmeradiumwuii enement. HaiiGinaniry
CIIOPiTHEHICTh IO eJIEKTPOHA MAalOTh TUIIOBI HeMeTanau, HaWMeHIIy —
TunoBi Metanu. EnemMeHTV 3 HamiB3arlOBHEHUM 30BHIIIHIM p-IifpiBHEM
(N, P, As) Tako:X MalOTh HEBMCOKY CIIOPiJHEHIiCTL [0 eJIeKTPOHA.

J{OIIOBHUMO TOHATTA €JeKTPOHEraTUBHOCTi, AKe MU DPO3IJIAHY-
au B § 22. Bigmaua yu mpuegHAHHS €JIeKTPOHIB aToOMaMu TUX YU
iHIIMX eJieMeHTiB BimOyBaeThcA 3a3BUUAil Imig yac ximiumoi B3aeMo-
mii. Axa x enacmusicms y 83aemodirouux amomis (giddasamu uu
npuednysamu eaexkmponu ) nepesadxcae? s Toro mob BimamoBicTu
Ha Ile 3aluTaHHsA, Tpeba BpaxoBYBaTU AK eHepriio HoHisaii, Tak
i cmopigmeHicTh M0 eneKTpoHa. CamMe TaKO KOMILIEKCHOIO Xapak-
TEPUCTHUKOIO i € eJIeKTPOHETATUBHICThL eJeMeHTa. 1i BU3HAUAIOTh fAK
OiBCyMy UYMCJIOBHX 3HadYeHb eHeprii HoHisamii Ta cmopizHeHOCTi m0
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eJeKTPOHA aToMa HAHOTO ejieMeHTa. Y PO3PaxXyHKaX BUKOPHCTOBY-
IOTH 3a3BUYAl BiJHOCHY €JIeKTPOHETaTUBHICTh. 1A IIBOTO eJIeKTpOo-
HeraTUBHICTh Jy:KHOTO MeTany JliTio 6epyTh 3a OAMHUIIO W IIOPiB-
HIOIOTh 3 HEI0 eJIeKTPOHeTaTUBHICTh iHINNX eJIeMeHTiB.

Il 3anuTaHHs Ta 3aBAaHHA

1.

2.

°3.

*4,

5.

*6.

*7.

9-
IITo nasuBaroTh eHeprieio iomisarii? ki BiacTuBo- "
CTi eJleMeHTa BOHA XapakTepusye? .
YKaxiTh, AK 3MiHIOETLCS eHeprisg HoHisalii aTomiB esemeH-
TiB y3IOBXK PALY B IIEPioAMUHIN cucTeMi; y3mOBK IIiATPYII.
IIlo masuBaioTh cmopimHeHicTio 1m0 enmexTpoHa? ki BmacTu-
BOCTi eJleMeHTa BOHA XapaKTepusye?

SIK 3MiHIOETBHCS CIIOPiHEHICTH MO eJIEKTPOHA aTOMIiB eJIeMeH-
TiB y miarpymax i mepiomax?

Y AKuMX ejJeMeHTIB HaiibinbIlle 3HaUeHHA CHOPiAHEHOCTI o
eJexTpoHa?

ITosicHiTh, Yy AKOro 3 eJeMeHTiB JAPyroi rpymnu roJIOBHOI IIij-
rpynu — Maruito un Kanabliito — cuIbHiIIIe BUABJIAIOTHCS
BJIACTHBOCTI MeTajly Ta yoMy. BinmoBinp miaTBepabTe, CKJIAB-
1 cxeMu OyJOBU aTOMiB.

ITosicHiTh, yV IKOTO 3 eJleMeHTiB TpeThoro mepiomy — Harpiio
yy Marsiro — cuJabHiIlle BUSBJIAIOTHCSA BJIACTUBOCTI MeTaJIy Ta
yomy. BigmoBias migTBepasTe, CKJIABIIM cXeMU OYIOBU aTOMIB.

}

§ 26. BaneHTHicTb aTOMIB efleMeHTiB

3 TOUYKMN 30pY IXHIX @NIeKTPOHHMNX CTPYKTYP
Ta yTBOPEHHA XiMiYHNX 3B'A3KiB

Y ubomMmy naparpachi Bu glisHaeTecs:
® 33 AKUX YMOB BUHUKAKTEL XiMiYHI 3B’A3KWK;
® L1|0 TaKe BaNeHTHICTb aTOMIB 3 TOYKM 30pY IXHBOT CMPOMOXHOCTI YTBOPHO-

BaTW XiMiYHi 3B’A3KU;

® KU CTaH aToMa Ha3UBaKTh 36y,D,)KeHI/IM i YOMY aTOMK NepexogsTh Y Len

CTaH.

Ha crorogui BigkpuTo B:xxe 118 exemeHTiB, a UMCJIO IPOCTUX
i ckIagHUX PEYOBUH, YTBOPEHUX IIUMHU eJeMeHTaMU, IEePEeBUIIYE
20 mau. Taky HeBiAIOBiAHICTL IOSCHIOIOTH CIIPOMOKHICTIO aTo-
MiB pi3HUMX eJeMeHTiB y mporeci B3aemMofil croJsiygyaTucAd MiK
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co00i0 3a JOMOMOTOI0 BAJEHTHUX EJEeKTPOHiIB, TOOTO eJeKTPO-
HiB, AKi 0epyTh y4yacTb B yTBOPeHHi Ximiunumx 3B’sg3kKiB. Bam
y2Ke BiJoMO, IIfO YMCJIO XiMiuHUX 3B’sI3KiB BU3HAUAETHCS UUCJIOM
CIIIJIbHUX €JIEKTPOHHUX Iap. UMCJIO K OCTAHHIX MOPiBHIOE YHCIY
HecIlapeHWX eJIeKTPOHIB Ha B30BHIIIHBOMY €eHEPTeTUYHOMY piB-
Hi aroma. Tak, B aromi Puyopy € OAWMH HeCIIapeHUH eJIeKTPOH,
AKUH YTBOPIOE TiJIbKM OAWH XimMiuHu#i 3B’A30K (OOHY CIHiJIBHY
enextpouny mapy) H—F. B aromi HiTporemy HasaBHi Tpu Hecmna-
PeHuxX eJIeKTPOHU, TOMY BiH YyTBOPIOE BiAHOBiZHO Tpu XiMiuHHX
3B’saA3Ku (Tpu cuinbHi emexktpouui mapu) NXN. Taxi cminabHi enex-
TPOHHI IMapu XapaKTepHi JuIle IJd KOBAJEHTHOTO 3B’A3KYy, uepes
Ile PO BAJIEHTHICTh aTOMiB MOKHA T'OBOPUTH JIUIIE V BUIAAKY KO-
BaJI€HTHUX CIIOJYK.

Y pevosunax 3 UloHHUM 36’A3KOM CNiNbHI eleKMPOHHI napu
6idcymHi, momy 0nA MAKUX PELOGUH NOHAMMA 6ALEHMHOCMI AK
wucaa xXimitHux 36’A3Ki6é He mae 3micmy.

BanenTHi MoKigmMBocTi aTomiB enemMeHTiB (iXHsA CIIPOMOMKHICTH
yTBOPIOBATH XiMiuHi 3B’sI3KM) BH3HAUYAIOTLCA IIE€PENyCiM YHCIOM
HecIlapeHUX eJIeKTpPOHiB. PoarisgnHemMo me Ha IIpUKJIaji aToMiB Ta-
KuX ejgeMeHTiB, Ak Bop, Cuiiniit i @ochop. Hdas mporo 306pasumMo
CcXeMHU 30BHIIIHIX eJIeKTPOHHUX CTPYKTYP iXHiX aToMiB:

31
15

Amnanis mmx CTpyKTyp IIOKasye, 1o B aTomi Bopy Ha 30BHiI-
HbOMY €HEepreTUYHOMY DiBHiI € OJUH HecHapeHWIl p-eJIeKTPOH: BiH
BH3HAYa€e BaJIeHTHiCcThL aTromMa bBopy, 1o gopiBHioe oxmuwuili. IIpo-
Te CTIMKMX CIIOJYK IIHOTO eJeMeHTa 3 BaJIeHTHicTio I mokm 1o He
ofep:KkaHo. AJie 3a IEeBHOI 3aTpaTH eHeprii 330BHi, HAIPUKJIAA YHa-
CJiMOK HarpiBaHHSA, CHApeHi eJeKTpOoHU 2S-TMiAPiBHA MOXKYTb PO3-
IMapoBYBATUCSI. ATOM IEPEXOIUTh Y 30y0xceHuil cmaH, v pesyabTaTi
SIKOTO BCi TPM eJIEKTPOHM 30BHIIITHBOI'O PiBHA CTAIOTh HeCIIapeHU-
MH. 3a PaXyHOK TPhOX HeCHapeHUX eJIeKTPOHiB aroma Bopy B 30y-
JKEeHOMY CTaHi yTBOpPIOIOTBECA cmoayku B,0,, BCl, Tomo.

Y 36ymxeHuii craH, SK BHUIHO 3i cxeM, MOKHaA II€epeBeCTH
1 aToMu ejleMeHTiB TpeThboro mepioxy (3a BuHATKoOM atoMmiB Ha-
Tpito Ta iHepTHOro ejgemeHTa Aprony). I Tomi, HampukJIan, aToM
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Cuuinito Oyme BUABJAATH BaJeHTHICTh, sfKa gopiBHIoe IV, a aTtom
®ochopy — V.

He Bci ememMeHTH COpPOMOMKHI IigBUINYBATH BAJIEHTHICTH Y BKa-
saunii cmoci6. Tax, mampukjaan, B aromiB Hirporemy, Okcuremy
1 @ayopy HemMae BimbHUX opbiTaseit, yci ixui 2s- i 2p-opbiTasi 3a-
WHATI eJeKTpoHaMu, a d-IigpiBeHb B aTOMIB APYroro mepioxy Bin-
cyTHi# (mmB. Tabs. 9, c. 68).

BanenTHicTh aTOMiB BUABJIAETHCA TiJBKM B IIPOIECi B3aeEMO-
Oii, HacHiAKOM AKOI € YTBOPEHHA HUMU XiMiuHOTO 3B’A3KYy. ¥ pe-
3yJAbTaTi IBOTO CYTTEBO HePeOyIOBYIOTHCA EJEKTPOHHI CTPYKTYpPHU
aToOMiB, IO B3a€MOJiIOTL, a OTIKe, 3MIiHIOIOThCA IXHi BaJIEHTHICTH
i BJIACTMBOCTI B CIIOJIYKax.

AKx HaAouHO 300pa3umu noHammasa easeHmuocmi? EjeKTponwu,
110 1epedyBaloTh Ha 30BHIIITHBOMY €HEPreTUYHOMY PiBHi, mosHaua-
IOTh TOYKAMM HaBKOJIO XiMiuyHOTO cuMBoJy ejgemeHTa. CmiabHi misa
IBOX aTOMiB ejeKTpoHHu (TOOTO Ti, 1110 OepyTh yUYacTh B YTBOPEHHi
KOBAJIEHTHOTO 3B’fA3KYy) 300pPaKyIOTh TOUKAMM MiK IXHiM® Ximiu-
HUMU cuMBojamu. IloaBifinmit i moTpiiiHMIT 3B’A30K II03HAYAIOTH
BiAmoBimHOo gBOMa abo TphOMAa IIapaMH CILJIBHHUX TOuoK. Hampu-
KJa], yTBopeHHA Mojaekya H,, N,, H,0, CO, MoxxHa mojaTtu Takum
YUHOM:

H-+-H—> H:H :N.+ .N;_):NEEN:
H-+-0-+-H- H:0:H O+C+O—>OCO

Y mHaBegeHMX cxeMax IIOJAHO eJeKTPOHH! JHIle 30BHIIIHIX
eHepreTUYHUX PiBHIB aTOMiB ejJeMeHTiB, TOMY IO TiJIbKM BOHHU
MOKYTb OpaTH y4yacTb B YTBOPEHHI KOBAJEHTHOrO THUIY XiMiuHOTro
3B A3KY.

I3 mux cxeMm BUILIMBAE, IO B MOJIEKYJIi BOAHIO KOKHUHA 3 aTOMiB
Tigporeny oTpumye CTifiKy ABOEJEKTPOHHY OOOJOHKY, a B MOJEKY-
Ji asory aromm HiTporemy — cTiliKy BOCBMHUEJEKTPOHHY O0OJIOH-
Ky. Taxe came MoXKHa KOHCTATyBaTH BigHOCHO atoMmiB OKcuremy
B MoJieKyJsax Bogum Ta atomiB Kapbomy i Okcureny B MOJIEKYJIi
kap6oH(IV) okcuny.

Ao B HaBeZeHMX cxeMaxX KOKHY 3arajbHy Mapy eJeKTPOHiB
TMO3HAYUTH ONHI€I0 PUCKOI0, TO YTBOPEHHS KOBAJEHTHOTO 3B’SI3KY
MOJKHAa 300pasuTH Y BUTJIALI TaKUX CTPYKTYPHUX (hopmMy.I:

H—H N=N H—O—H 0=C=0
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Il 3anuTaHHA Ta 3aBOaHHSA
1.

10.

9‘

IITo Take BaJeHTHICTH eaeMeHTIB? IKUM UMHOM MOK- v
}

Ha 301/IBIIINTY BaJIEHTHI CIIPOMOXKHOCTI IxHiIX aTomiB? .
AxumMy mpuKIazaMu e MOKHA MiATBePAUTH?
Haiite BusHaueHHA XiMiuHOTO 3B’A3KYy. MiXK AKMMU aToMaMu
Ta 3a AKWUX YMOB BiH MOKe YTBOPUTUCA?
IToHATTa BaJIeHTHICTh MOXKHA 3aCTOCYBAaTHU: a) TiMIBKH MO CIIO-
JYK 3 KOBaJIEHTHUM XiMiuHUM 3B’A3K0M; 0) TiIbKM MO CIIO-
JYK 3 HOHHUM XiMiYHMM 3B’A3KOM; B) AK IO CIIOJIYK 3 KOBa-
JEeHTHUM, TaK i IO CHONYK 3 MOHHUM XiMiuHUM 3B’SI3KOM.
YuacTb B YTBOPEHHiI CHIIBHUX e€JIEKTPOHHUX IIap MOXKYThb
OpaTy eJeKTPOHU TiJMbKH: a) 3 MPOTUJIECKHO HATIPAMJICHUMU
cuinamu; 0) 3 ONHAKOBO HANPAMJIEHUMU cHiHamMu. BubepiTh
IpaBUJIbHY BiATIOBifb i mOACHITH Ii.
YuM MOKHA IOACHUTH HaMaraHHs aTOMiB JO YTBODEHHS
KoBajJeHTHOTO 3B A3KYy? Ile MOoKyTh OyTHM aToMu: a) TiJIbKHU
MeTaNiuHuX eJeMeHTiB; 0) TiMbKM HeMeTaJTiuHUX eJIeMEeHTIiB;
B) AK MeTaJiuHUX, TaK i HeMeTaJiuHUX eJeMeHTiB.
Sxuit KoBaJeHTHUI 3B’A30K MimHIimwmi: a) ogmHapHUiL; 0) mO-
IBiiHMI; B) mOTpiviHMIT?
CrJuaziTe cxemMu eJeKTpPOHHOI OyzoBu aromiB Xiopy i Okcu-
reHy. BusHauTe BaJIEeHTHICTP IMX €JEeMEHTIB y CIOJIyKax
Cl,0,, HCIO, HCIlO,, HCIO,, HCIO,, CL,O i moacHiTs MOXKIN-
BicTh il BuABJIEHHA.
3a CTPYKTYpPHOIO (POpPMYJIOI0O BU3HAUTE BAJEHTHOCTI eJIeMeH-
TiB y MOJeKyJi gucyabdaTHOl KUCIOTH:

P

H—O—ﬁ—O—ﬁ—O—H
(0] (0]

Busuaure BajeHTHicTh Pochopy B HaBeJeHUX CIIOJYKaX 3a
IXHIMU CTPYKTYypHUMHU (hopMyaaMu:

H
| H
O0=P—0—H |

H H- SH
fka BasmeHTHiCTL XapakTepHa ajasa atromiB @iayopy, Cyasdypy
1 XJopy 3 ypaxXyBaHHAM MOXKJHBOTO PO3MApPIOBAHHS eJeK-
TPOHIB B30BHIIIHBOTO E€HEPTeTHYHOT'0 PiBHA B IIPOIeci yTBO-
PEHHSA CIIOJYK?
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§ 27. CryniHb OKMCHEHHA

Y ubomy naparpadi Bu gisHaeTecs:

® 11I0 HA3UBAKTb CTYNEHEM OKMCHEHHSA aToMa B CNOyLj;

® 9K BU3HAYaKOTb CTYMNiHb OKUCHEHHSA aTOMIB €NEeMEHTIB Yy CNosyKax;

® 9K CKNagarTb (GopMynn CnonykK 3a BidOMUMM CTYMEHAMUN OKUCHEHHSA
E€/IEMEHTIB.

Konu eneMeHT yTBOpIOE IPOCTY PEUYOBUHY, HATPUKJIAL MeTas
abo rasu (Bogens H,, xucens O,, azor N, TOI10), TO €JIEKTPOHHU, IO
0epyTh ydYacTh B YTBOPEHHI KOBAJIEHTHOTO HEIIOJISPHOTO 3B’SA3KY,
OHAKOBOIO Mipoi0 HajieXXaTb 000M aToMaM.

IHakIIe PO3TMOAINISAIOTHCA €JIEeKTPOHM MiMK aToMaMM B CKJATHUX
pevoBMHAX, TOOTO pPEYOBMHAX, YTBOPEHUX AaTOMaMU PiBHUX eJie-
MEHTiB. ¥ TaKUX CIIOJYKax, II0 YTBOPEHI KOBAJEHTHUM IOJIAPHUM
3B’A3KOM, Ma€ MicIle HeCHMMeTPUUYHHNI PO3IOAiT 3B’A3yBaJIbHUX
€JIEKTPOHIB BilTHOCHO aTOMiB Pi3HMX eJIieMeHTiB. ¥ CIIOJIyKax 3 HOH-
HUM B3B’A3KOM 3B A3yBaJIbHI €JeKTPOHM, fAKi Ie Ha3uBaIlOTh 8a-
JeHMHUMU, TIPAKTUYHO MOBHICTIO IIepPexXOomATh BiJ aToMa OJHOTO
eJeMeHTa J0 aToMa JpPyroro.

Cmynins oOKuCHeHHA — Iie YMOBHUI 3aps aToOMa B PeYOBMHI, AKUil
BHMHUK OM Ha aTOMi 3a YMOBH, 1[0 CIIiJIbHI €JIeKTPOHHI Mapu MOBHic-
TIO 3MicTUINCA 6 M0 6iJBII eIeKTPOHEeraTuBHOrO (10 OinbII HeMeTa-
JiYHOro) aTomMa (yHACJiJOK YOT0 aTOMM IEPETBOPHIUCA 0 HA HOHM).

CTyniHb OKMCHEHHSA IIO3HAUYaloTh apadCchbKoio mudporo (31 3HAKOM
«+» abo «—» Tepen HeI0), AKY CTABJATH HAJ CHMBOJIOM eJeMeHTa,
+5 -2
Hanmpukjgang: P,O,.
36epHimb yeazy: NMO3HAUEHHS CTYNIEeHs OKUCHEHHS BiAPi3HAETH-
cA Bim mosHaueHHA 3apAny ioHa. CTymiHb OKHMCHEHHS IIO3HAYAIOTh

Tak: CIIOYATKY BKA3yIOTh 3HAK 3apAny («+» abo «—»), moTiM umcyIo
-2 +2 +3
(mampukaan, O, Ca, Cr). 3apan HOHIB 3amMCyIOTh HAaBIAKM: CIIO-

yarky umciao (kpim 1, Ky He BKasyioTh), a morim smak: Cl°, K,
Mg*", s%.

BusHauarouu cTyImiHb OKUCHEHHS, He 0epyTh A0 yBaru Mipy 3Mi-
IIeHHsA eJeKTPOHIiB Bif aTomMa OZHOTO eleMeHTa OO aToMa JIpPYyroro

ereMeHTa. Hampukiajz, y CcHOJYIi 3 KOBAJEHTHUM IOJAPHUM
+1 -1
3B’sa3koM HCIl (e eJIeKTPOHM JIUIIE YaCTKOBO 3MIiIIyIOThCA JO aTo-
. . . +1 -1
Ma XJjopy) i B cmoayii 3 ifioHHUM 3B’sA3KoM KCl (TyT eJeKTPOHU
TPaKTUYHO MOBHICTIO 3MIiNIYIOTBCS A0 aToMa XJOpYy) aToMy XJIOPY
OPUIINCYIOTh OOJHAKOBUM CTYyHiHb OKHCHeHHA —1, a aromam Iimpo-

reny i Kamiro +1.
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IIpaBuna BU3HAUYEHHA CTYNEHA OKHCHEHH:A eJIeMeHTa 3a Ximiu-
HOIO (hopmya0I0 cmOJyKH. {1 BU3HAUEHHSA CTYIEeHS OKWCHEHHS
aToMa B CIOJYI[l HeOOXiZHO B3ATH O yBaru Take.

1. BBakaioTsb, IO CTYIIiHb OKMCHEHHSA aATOMIB Y MOJIEKYJIaX IIPO-
crux pevosuH (N,, Br,, H,, O,, N,, Cl, ra in.), a Takox aromis
meraniunnx exementiB (Li, Na, K, Be, Mg, Ca, Al, Zn, Ag, Cu
To1mto) i Hemeraniunux enemeHntiB (B, C, S, Si Tta iH.) y BinmbHOMY
CTaHi MOPiBHIOE HYJIIO, TOMY IIIO 3MIiIlleHHA CHIIBHUX €JIeKTPOHHUX
map He BigOyBaeTbCcsA, TOOTO €JIEKTPOHW B HUX PO3IOAiJIEHI piBHO-
MipHO MiX aTomMaMu.

2. ¥ Bcix cHmoslyKax aToMM JIYKHUX METAJiUYHUX €JIEMEeHTiB Ma-
I0Th CTYHiHb OKHCHEHHA +1, a JIy’KHO3EeMEJLHUX — CTYIiHb OKWC-
HEeHHS +2; aTOMM MeTaJNiuHUX eJeMEeHTiB MOOiuHMX HiATPYyIl YacTo
MaloTh OeKilbKa 3HaueHb CTyIeHd OKUCHEHHS.

3. Tigporen y cmoiykax i3 HeMeTaJiuHMMHU eJieMeHTAMU MAa€E
+1 +1 +1
cryniae oxkucHenHa +1 (HCl, CH4, NH, Tomo), a B cmoxykax

-1 -1 -1
3 meranivaumu enemenramu —1 (NaH, KH, CaH, Ta in.).

4. OkcureH y IepeBasKHill OiJbIIIOCTI CHOJYK BUABJSE CTYIiHBb
-2 -2 -2 -2 -2
okucHenna —2 (CaO, Si0O,, CO,, SiO,, P,0, Ta in.), y nepokcu-
-1 -1 -1
gax (H,0,, Na,O,, K,O, Ta in.) — cryniebr oxucHenHa -1,

+1 +2
a B cnosaykax iz ®@myopom — Bigmosizmo +1 (0,F,) ta +2 (OF,).

5. @yop — HaAMOLIBII €IeKTPOHETaTUBHUN XiMIiUHIH eJIeMEeHT, TOMY
CTYIIiHb OKHCHEHHA Iioro B ycix peuoBmuHax, kpim F,, nopisaioe —1.

6. CtyniHb OKMCHEHHSI MOKe HaOyBaTH He JIHIle IMiJnX, a U Apo-
0oBux 3HaueHb. CTYIiHb OKMCHEHHS, HAIPUKJIaL, MaHraHy B OKCH-
a1 Mn,O, nopisaioe +8/3.

7. AnrebpaiuHa cyMa CTyHeHiB OKHMCHEHHS aTOMiB ycixX ejgeMeH-
TiB, IIf0 BXOAATH N0 CKJIAAYy OyAb-AKOI PEUYOBUHM, HOPiBHIOE HYT10,
yepes Te IO HaWMeHINIa YaCTHHKAa PEYOBHUHHU — UM TO IIPOCTOi (Ha-
npuknazn, 0,), un To ckiazHol (Hanpukiaan, Na,PO,) — esexrtpo-
HeHTpaJbHA, & OTMKEe, CyMa IIO3UTHUBHUX CTYIEHIB OKHUCHEHHS Mae€
JOpPiBHIOBATH CyMi HeraTMBHMUX. Y OiHApHMX CIIOJYKaX CTYIIiHB
OKHMCHEHHSI eJIeMeHTIiB 3 OiJIbIIIOI0 eJIeKTPOHEeraTUBHICTIO HeraTuB-
HUM, a 3 MEHIIIOI — MO3UTUBHUIM.

IToHATTS «CTYHiHbL OKMCHEHHS» Ta «BaJIEHTHICTHL» He Tpeba oTo-
TOYKHIOBATHU.

3HAueHHsI BAJEHTHOCTI He OyBae Big’eMHHMM UM HYJIbOBUM.
CrymiHb OKHCHEHHs, HABIAKW, MOKe HaOyBaTU SAK IMO3UTUBHUX
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i HeraTMBHUX 3HaAYE€Hb, TAK i JopiBHIOBaTHU HyJ 0. Hampukaan, aTo-
mu Hitporeny B moinekysi N, o0uaBa TpuBajeHTHI:
0 0
N:N N=N
111 II1
A cTymiHb OKMCHEHHS MOPiIBHIOE HYJIIO, OCKiJIbKM He Bif0OyBaeThCs
0
3MiIIeHHs eJIEKTPOHHUX IIap O JKOZHOI'O 3 aToMiB mMojekyiau N,.

-3 +1 +3 -2

Y mosekysax aMoHiarky %{}113 i miTporen(IIl) okcunmy ﬁz 93 aToM
Hitporeny BusaBisge ogHakoBy BajeHTHicTb III, aje pisuuii cryninb
OKMCHeHHs: —3 i +3.

IloHATTA «BaJIEHTHICTH» 3aCTOCOBYIOTH IJISI CIIOJNIYK 3 KOBAJIEHT-
HUM 3B A3KOM (TOJSPHUM Ta HEIOJAPHUM), a CTYIiHb OKNCHEH-
HSI — [OJIA CIOJYK SK 3 KOBAJEHTHUM, TakK i 3 HOHHUM 3B’ A3KOM.

BusHaueHHS CTynmeHA OKMCHEHHSA ejJeMeHTa 3a XimMiuHoio ¢op-
MYJIOI0 CHOJYKH. 3a BiIOMUM CTyII€eHEeM OKUCHEHHS ONHUX eJIeMeH-
TiB y cHOJyIi MOXXHa BU3HAUUTH CTYIiHb OKWUCHEHHSA IHITNUX, HE
BIAIOYNCH IO MipKyBaHb IIPO 3MIiIlleHHSA eJIeKTPOHiB.

H Mpuknagu po3B’a3yBaHHs 3agad T
Ipuxmax 1. Busmaure cryminb oxucHenHa (CO) ®oc- 5

dopy B oprodocharriii kucaori (H,PO,). \é

Hano: Poseé’azanna

H,PO, ITosHauaemo crymiunb okucHenHa Pochopy uepes x.

Hani Bkagyemo cryminb okucHeHHsa [igporeny (+1) Ta

W Oxcureny (—2).

IToTiM Bu3HauaeMO cyMy IMO3UTUBHUX 3apPSAmiB:

3 - (+1)=+3 Ta cymy HeraTuBHUX 3apsaniB: 4 - (—2)=-8.

VYpaxoByoouu cyMU MOSUTHUBHUX i HETaTUBHUX 3apAIiB

aToMiB, CKJamaeMo ajaredOpaiuHe PiBHAHHSA:

3(+1)+x+4(-2)=0,

3BigKm x = +5.

Bionogidv: cTyniHb OKUCHEHHS AOPiBHIOE +5.

CkmagaHHa (opMyJaHM CHOJYKHM 3a BiTOMHMHM CTYNEeHAMH OKMC-
HeHHA euaeMmeHTtiB. Ckjactu ¢dopmyny OiHapHOI CIOIYKHM MOYKHA
y Takuii cmocio.

IIpurknxan 2. Cxaamgits Gopmyay cmoayku Kambiito 3 Hitpore-
HOM, AKIIO CTYIiHb OKMcHeHHs Kambilito +2, a HiTporeny —3.

Hano: Pose’azanna
CO(Ca) = +2 3a BCTAHOBJEHUMHU IIPDABUJIAMU CHUMBOJ HANOGiJIbII
CO(N) = -3 eJIEKTPOHETaTUBHOTO eJIEMeHTAa 3alHNCYIOTh V (PopMYy.JIi
CaN, —? CIIOJIYKH Ha ocTaHHboMy Micmi. Or:xe, cumBon Ca —
eJeMeHTa 3 IIOBUTUBHUM CTyIIeHEM OKHCHEHHS — 3a-
OHUCYEMO HA IIEePIIOMY MicIli ¥ yKas3yeMo IJIsi KOYKHOTO
+2 -3
3 ejqeMeHTiB ixHi crymeHni okucuenns: CaN.
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Hani sHaxoguMo HalMeHIIIE CIiJIbHE KpaTHe CTYIIEHiB
OKMCHEHHs, He BPaxXOBYIOUHM IXHi 3HAKH:
2-3=6.
ITorim minumo HaliMeHIIe CIIiJIbHEe KpaTHe Ha a0COJII0T-
Hi 3HAUYEHHS CTYIEeHIB OKMCHEHHS eJIeMeHTiB, TOOTO Ha
2 i Ha 3, Ta omep:kyemo immexcu: mias Kamabiiro —
6 :2 =3, a nna Hirporeny — 6 : 3 = 2.
ITicia mporo BBOAMMO iHAEKCH V (OPMYJIY CHOJTYKH:
Ca;,N,.
Busnauaemo cymMapHe 3HAYEHHS CTYIEHIB OKMCHEHHS

aTomiB y croJuyii. OCKiIbKM BOHO JOPiBHIOE HYJIIO:
+2 -3

Ca,N
163 62"

TO (hopMYyIIy CKIIAZIEHO IIPABUIBHO.

JIs KOXKHOTO eJieMeHTa XapaKTepPHWU BUIIUN Ta HUMKYUHM, a OJIs
IesdKUX eJeMEeHTIiB i IpOMiKHUIT CTYIIiHb OKMCHEHHS aToMa B CIIOJIYIIi.

Hna meraniuHuX e€JeMeHTIB HMIKUYMI CTYIiHb OKWCHEHHSA [I0-
PiBHIOE HYJIIO, a BUIIUN — HOMepy rpynu 3i 3HakoM «+». IHaa
OiynbIIIOCTi HeMeTaJiuHMX eJeMEeHTiB HMKUYMNK CTYIIiHb OKMCHEHHS
IOpiBHIOE PiBHUIII MisK HOMEPOM Tpynu, y SAKifi posmimieHo ese-
MeHT, i uncaom 8. Yci iHIIi 3HaUYeHHA CTYINEHA OKUCHEHHA OYyAYTh
npomiskHuMu. Hanpukmaan, nias Harpito HMKUYMM CcTyIeHEM OKUC-
HeHHA B cmoayii 6yme 0, a Bumum +1. Huaa Cynabhpypy HUKUIUM
CTyIeHeM OKHCHeHHs Oymze 6 — 8 = -2 (6 — 1e HOMep Tpymu),
a BumuM +6. IHII cTymeHi oKucHeHHA, xapaKkTepHi aasa Cyabdy-
py, Taki: 0, +2, +4.

Il 3anuTaHHSA Ta 3aBAaHHA t.,-

il
°1. HaiiTe BUBHAUEHHS CTYIleHA OKWCHEHHS. )
v

°2. fdxkuMm He MOKe OyYTH CTYIiHb OKHCHEHHS SKOTOCh
eJleMeHTa B cHoOJyIi?

a) +2; 6) +5; 8) +10.

°3. YraxiTh, y AKi# 3i cmonyxk KapOoH BusBIsS€ HMKUUIL, BU-
muit a60 TPOMiKHUIM CTYHiHb OKUCHEHHS:

a) CO; 6) CH,; B) CF,; r) CO,; r) C,H,.
°4, Y AKUX CHOJYyKaX CTYIIiHb OKHMCHEHHSA XJOpY AopiBHIOE +3?
a) CIF,; 0) ClO,; B) CL,N; r) PCL,; r) FeCl,.

*5. YKaxiTh, y AKill i3 HaBeleHUX CIOJYK CTYIIiHb OKWUCHEHHS
Cumnimnito gopiBHIOE —4:

a) SiF,; 0) SiS,; B) Ca,Si; r) SiH,.
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6.

*7.

CriaanmiTe xiMiuHi popMyM TaKUX CIIOJYK:

a) Kansiito 3 T'igporemowm; 6) Harpiro 3 HiTporemowm;

B) Cynbpdypy 3 Payopom; r) ®Pochopy 3 Kamiem.
HageniTe mo nBi opmysu peduoBUH, Yy AKUX CTYIiHb OKUC-
HenHa Hirtporeny # OKcureHy BiApisHAeThcA Bix ixHiX Ba-
JIeHTHOCTeH.

Ax smiHBOETHCA cTyminb oKucHeHHa Cyabdypy B pasi mepe-
xony Bim H,SO, mo:

a) Na,S0,; 6) Sq; B) H,S?

Il TecToBi 3aBaaHHs I

1.

fAry 3 HaBegeHUX HUKUe XaPaKTEPUCTUK aTOMiB BUKOPHUCTO-
BYIOTh [IJIsI BUSHAUEHHS THUIy XiMiuHOTO 3B’A3KYy MiK HUMU?

A uwnco eNeKTPOHIB Ha 30BHIIIHHEOMY €HEPreTUUYHOMY PiBHI
B pagiyc

B ejekTpoHeraTuBHICTH

I’ BanenTtHicTh

A AKUX Hap eJeMeHTiB PisHUIA eJeKTpoHeraTuBHOCTEH Ay
Mae HaibigbIile 3HaYeHHSI?

A KiCa

B NiS

B PiCl

I' NaiF

Ximiunuii 3B’SI30K y MOJEKYJi rigporeH cyabdiny (cipxoBona-
HIO)

A KoBaJeHTHUI HOJAPHUNI

B wmeramiuamit

B tiomHWMA

I' KoBaJIeHTHUI HeIOJAPHUIA

@OpMy.IIa PEYOBMHU 3 KOBAJIEHTHHM IIOJIAPHNM 3B’ A3KOM — e

A CaO

b HF

B N,

I' NaCl

CroosiyKka 3 MOHHMM XiMiuHHMM 3B’SI3KOM — IIe
A xjop(IV) oxcupg

B rigporen xJyopup,

B wmarwi#i ¢ropupg,

I' mirporen(I) okcun
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10.

11.

12.

dopmysa pPeUYOBMHM 3 KOBAJEHTHHUM HEIOJAPHUM 3B’A3-
KOM — IIe

A PH,

B Cl,

I' NO

YV akiii 3i cmonyk mOBMKMHA XiMiuHOro 3B’s3Ky HauOiiabIma?

dopmysia pPEeUYOBHMHUM 3 HAWOIJIBIIMM CTyIeHeM HOHHOCTI Xi-
MiYHOTO 3B’fABKY — I

A Na,O

B MgO

B AlQ,

I' BeO

Y axomy psaAy CIOJYKU PO3TAINOBAaHI B MOPAAKY 30iJIbIITeHHS
MoHHOCTI XiMiuHOTO 3B’A3KY?

A FeO, MgO, ALO,

B MgCl,, CaCl,, BaCl,

B Li,S, Na,S, K,S

I' CaF,, MgF,, BaF,

Y AxomMy pALYy CHOJYKHU PO3TAIIOBAHI B MOPALKY 3MEHIIIEHHSA
MOJIIPHOCTI KOBaJEHTHOI'O 3B’ SA3KY?

A CH, CBr,, CCl,, CF,

B SiH,, PH,, H,S, HCI

B sio,, P,O,, SO,,ClO,

I' AsH,, H,S, NH,, HF

KoBaseHTHUN HemoOJApPHUI 3B’SI30K XapaKkTepPHUN IJd MoJe-
KYJI YCHOTO PARY PEYOBUH:

A F,, N,, S, P,

B CO, NO, SiO, O,

B He, Ne, Ar, Ne

I' HF, HCI, HBr, HI

XimMiuHUN eleMeHT, B aTOMi SKOT0 eJJeKTPOHHU II0 eHepreTud-
HUX DPiBHAX poamomijeHi ak 2, 8, 8, 1, yTBopoe 3 ejieMeH-
TOM, B aTOMi SAKOIr'0 €JIeKTPOHU 110 €HEePreTUYHUX PiBHAX PO3-
nogineni ax 2, 8, 6, rakuii XimMiuHuii 3B’S30K:

A KoBaJeHTHUI IMOJAPHUI

b wmeraniunwmit
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13.

14.

15.

16.

17.

18.

19.

B xoBasieHTHUI HeNOJAPHUN

I' fiomHUI

PeuoBuHa 3 MOJEKYJIAPHUMH KPHUCTAJNIYHMMH IDATKAMU —
e

A anmas

B itiog

B kauiii propun

T' amrominii

PeuoBuHa 3 aTOMHMMU KPUCTAJIUHMMHU I'PaTKaAMMN — II€

A Migs

B =Hatpiii okcupg,

B «cyxwuit aig» (TBepmuit CO,)

T ammas

PeuoBuHa 3 HOHHUMM KPHUCTAJIYHUMU I'PaTKaMu — IIe

A cpibuo

B rpadgir

B xanbniit propun

I' cuninin(IV) okcug

EnemMeHT 3a AKMM aTOMHMM HOMEPOM i3 HaBeJeHUX HIKUe
Mae HaliMeHIIle 3HAUYeHHs eHeprii fomisaii?

el -~ - > 2
0 B~ W

19

OpunapHuii (IpPOCTUH) KOBAJEHTHUH B3B’A30K XapaKTepHUN
IS MOJIEKYJIN

A asory

b xap6ou(IV) okcumy

B rigporen xmopungy

T' marpiit okcugy

ATOM SKOro ejieMeHTa HECHPOMOXKHUII MIigBUIIYBATH CBOIO
BaJICHTHICTb y 30yIKeHOMY CTaHi?

A Hirporeny

b Bopy

B Xumopy

T' ®dochopy

EnreMeHT 3a SKMM aTOMHMM HOMEPOM i3 HaBeJeHUX HUMKUE
Mae Halibijbllle 3HAUEHHS CIOPiAHEHOCTi M0 eleKTpoHa?

A 20

B 26

B 31

r 35

128



20. VYV sakiii i3 HaBeJeHUX CIOJYK CTYHiHbL OKMCHEHHS XJOPY MI0-
piBHIOE +47?
A CLO
B CIO,
B ClO,
I' Cl,0,

I Havsa)knusiwe B po3aini 3 N

e OG’emHaHHS aTOMIB y MOJEKYJIY 3miliCHIOEThCA 3aBAAKHK Ximiu-
HOMYy 3B’si3Ky. Cuiu, AKi cIosyu4aroTh OKPeMi aToMu Iifg dac ix-
HBOTO 3iTKHEHHS ¥ momajbIinoi B3aemMoaii B MoJsieKyJsu, HoHu abo
KPUCTaJIN, HA3UBAIOTh XiMiYHUM 3B’sI3KOM.

ITixg yac yTBOpeHHs XiMiUHOrO 3B’A3KYy aTOMU HaMAaraloThCs 3MiHUTH

KiJIBKiCTB €JIEKTPOHIB HA 30BHIIITHROMY €HEPreTUYHOMY PiBHI TaKUM

YHHOM, 11100 iX 6yso Bicim, a misa aroma limporemy — aBa. Aromu

BiImaoTh a00 IpUIMaOTh eJIeKTPOHH (OHHUI 3B’S30K) UM YTBOPIO-

IOTh CITLIBHI eJIeKTPOHHI mapu (KOBaJIEHTHUH 3B’ S30K).

o Ximiunuii 3B A30K, AKUII BUHUKAE B Pe3yJbTaTi YTBOPEHHS Of-

Hiel abo0 KiJIBKOX IIap €JeKTPOHiB, CHIIBHUX [OJs1 OIBOX aTOMiB,

Ha3sWMBAOTh KOBaJeHTHUM. KoBajeHTHUII 3B’SI30K MiK aToMaMu

OIHOTO eJIeMEHTA € HEeMOJSPHUM, a MiK aToMaMu Pi3HUX eJie-

MeHTiB — mossapHuM. CIijibHaA eJIeKTPOHHA Iapa B pasi moJspHo-

ro 3B’s3KY 3MiII[yeThcs B OiK aToma OiJIbIIl eJIeKTPOHEraTUBHOT'O

eJieMeHTa.

3apamKeHuii aToM YM I'pyny aTOMiB Has3uMBalOTh HoHoM. Pospis-

HAIOTH KaTiOHW — MO3UTHUBHO 3apAMKeHi MOHM Ta aHiOHHM — He-

TaTUBHO 3apsaasKeHi HOHH.

CuopomMosKHiCTh aToMa B XiMiuHill cOMYIIl MPUTATyBaTH BaJIeHTHI

€JIEKTPOHU iHINIMX aTOMiB Ha3WBAIOTh €JEKTPOHEraTUBHICTIO.

o VlonHuii 38’ A30K BUHUKAE MiX IPOTHUIEKHO 3apAIKEeHIME HOHA-
MU B Pe3yJIbTATi IXHBOTO €JIeKTPOCTATUYHOTO MPUTATaHHA. Pevo-
BUHU 3 IIepPeBa’XKHO MOHHUM THUIIOM 3B’A3KYy 3a 3BUYAWHUX YMOB
TBepHi, KPUXKi, MAlOTh BUCOKi TeMIlepaTypu IIJIaBJIeHHA i KUITiH-
He. [To HOHHUX CHOJYK He 3aCTOCOBYIOTH IIOHATTSA «MOJEKYJa» Ta
«BaJIEHTHICTH» .

e TBepai peuoBMHM OyBalOTh KPUCTAJTIYHUMHU Ta aMOPGOHUMH.

Y KpucTamiyHMX peUYOBHMHAX UYACTMHKU CTPOTO BIIOPAAKOBAaHi

# YTBOPIOIOTH KPUCTATIUHI I'PATKX, B aMOPGHUX PEeUYOBMHAX BOHU

PO3MIIyIOThCA XaOTHUYHO.

OCHOBHI THUIN KPUCTATIUHHX I'PAaTOK — aTOMHi, HOHHI Ta MoO-

JeKyasapHi. Bouu BiApisHAOTHCSA BUAOM XiMiuHOIO 3B A3KYy MixK

YacTUHKAaMMU.
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o KinbkicTh eHeprii, HeoOximHol mJd BiZpuBY eJIeKTpOHA Bij He-
30y’KeHOTO aToMa 3 IIePEeTBOPEHHAM HOro Ha MO3UTHBHO 3aps-
IoxeHUll IoH, Ha3sWBAIOTHL eHeprieio #onisarmii. CopoMoKHIiCTH
aToMiB BifmaBaTH eJIEKTPOHU BBAYKAIOTh Mipoio MeTaJiuHOCTi
eimemeHTa. HaiimeHIy eHepriio IHoHisarii maioTh JIy:KHiI Mera-
JiYHi eJeMeHTH.

o KinmbkicTh emeprii, sAKa BumijsgeTbcd BHACIILOK NPUETHAHHSI
€eJIeKTPOHA MO aToMa 3 IEePEeTBOPEHHSM HOro Ha HEraTHMBHO 3a-
PAIKeHUN HOoH, Ha3WBaIOTh CIIOPiJHEHiCcTIO IO ejeKTpoHa. Haii-
OiNBIIy CIIOPiAHEHICTh M0 eJIeKTPOHAa MAalOTh THUIOBI HemeTasmiumi
eJeMeHTH, HallMeHIIly — TUIIOBI MeTaJiuHi eJeMeHTHU.

e BanenrtuicTh — 1e uwmcio XimMiuHHMX 3B’sA3KiB, YTBOPEHHUX arTo-
MoM y MoJekyJi. IIoHATTA «BaJIeHTHICTB» 3aCTOCOBYIOTH TiJb-
KU IO eJIEMEeHTiB, III0 YTBOPIOIOTH KOBAJEHTHI 3B’sA3Ku. BayieHT-
HiCTh aTOMa AOPiBHIOE UMCJIY YTBOPEHUX HUM 3 iHIIMMU aTOMaMu
CHiTbHUX eJIEKTPOHHUX Iap abo 4Yuciy HecllapeHUX eJeKTPOHiB
y HOpPMaJbHOMY UM 30yI:KEHOMY CTaHi Ha IOro 30BHIITHBOMY
eHepreTUYHOMY PiBHi.

e CrymiHb OKMCHEHHSI — YMOBHUII 3apsA] Ha aTOMi B MOJIEKYJi uu
KpucTaii, AKHUA 00YMCIIOIOTH, HIPUIYCKAIOUM, IMO0 BCi moJApHi
3B’s3KM MalOTh HoHHUI xapakTep. CTyniHb OKMCHEHHS MOKe Ha-
0yBaTH AK IIO3UTHMBHUX, TAK i HETAaTUBHUX 3HAUEHBb, a TAKOMXK AK
MiJuX, Tak i Apob6oBUX. ¥ MPOCTUX PEUYOBUHAX CTYHiHbL OKMCHEH-
Hs OOpiBHIOE HYJIO. IIOHATTA «CTYImiHb OKMCHEHHS» 3aCTOCOBY-
IOTh JI0 CIOJIYK SIK i3 KOBaJ€HTHUM, TaK i 3 HOHHUM 3B’SI3KOM.
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POyl 4;

KJ1bKICTb PEHOBUHMW.
PO3PAXYHKU 3A XIMIYHUMU ®OPMYJIAMU

§ 28. KinbkKicTb peuoBuHM.
Monb — ogMHNLA KiNbKOCTI pe4OBUHMN

Y ubomy naparpadi Bu gisHaeTecs:
* AKY MNOPLIt0 PEYOBUHU HA3UBAKTL KINbKICTH pe40BUHY;
® 110 € OAVHULEKD BUMIPY LIET QiSUHHOT BENNYMHN.

Bu B:ke 3HaeTe, 110 XiMiUHI TepeTBOPEHHA PEUOBUH MOXKHA IIepe-

IaTH PiBHAHHAMU PeaKIliii, HaopuKJIam:
N, + O, = 2NO

PiBHguma peakiii uiTko BKasye Ha Te, AKi mopilii peuyoBuH He-
00XigHO B3ATHU IJsA TOTO, I[00 BOHM IIpopearyBaju 0e3 3ajHUIIKY.
ITe Taxi mop1rii pedoBUH a30Ty Ta KUCHIO, ¥ AKUX UYUCJIO CTPYKTYP-
HUX YaCTUHOK, a caMe YMCJ0 MOJEKYJ a30Ty Ta MOJEKYJ KUCHIO,
0yJs0 60 OSHAKOBMIM.

IIpore ximixku, mpoBogAYN peakIlii MiK peuoBuHaMu B JlabopaTo-
pii, MaioTh cupaBy He 3 OfHi€l0 abo ABOMA iXHIMM MOJIEKyJIaMU UM
aToMaMu, a 3i 3pasKaMM PEeYOBMH, Y AKKUX MICTHUTLCSA 0e3JIiu CTPYK-
TYPHUX YACTHUHOK. 3PO3YMiJIO, ITIO BiJIiUMTU «IOIITYYHO» IMOTPiOHE
YUCJI0, HATIPUKJIAM, MOJEKYJ a30Ty ab0 MOJIEKYJ KHUCHIO, HEMOMKJIM-
Bo. MoJKHaA 3Ba)KUTHU MOPIIii a30Ty Ta KHCHIO, PiBHiI 3a Macoro. AJe
YKCJIO MOJIEKYJ a30Ty Ta MOJEKYJ] KHUCHIO B HUX pPisHEe, OCKiJIbKU
Maca MOJIEKYJIU al30Ty BiAPiBHAETHCA BiJi Macu MOJEKYJN KUCHIO.

Ak e susHauumu, CKiAbKU YACMUHOK Micmumbcsa 8 miii abo
iHwilt nopuyii peuosunu? ki moprii peyoBMH as30Ty Ta KHUCHIO
B HAIIIOMY BUIAAKy HEOOXiZHO B3ATH, IOO0 Y HUX MiCTHUJIOCS IIO-
TpibHe mia peakiii umcso yactTuHOK? 11106 BupimuTu 1mio mpobie-
MY, IIOPI[i}0 PEUOBUHU, IO MICTUTH II€BHE UYHUCJIO aTOMiB, MOJEKYJ
abo iHIMUX CTPYKTYPHUX UYACTUHOK, MPUAHATO HA3WUBATU KiAbKic-
mio pewo6uHuU.

KinpkicTh pevyoBMHM — (ismuyHA BeJIWYNHA, HE MEHIIT BaKJIMWBa
I XapaKTepPUCTUKM TOPITil peuoBMHU, HixK ii Mmaca m, o6’em V abo
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ryctuHa p. KokHa dismuHa BelnuwHA Mae OJUHUIIO BuMipy. [isa
KiJIBKOCTI PEYOBMHM TAaKOXK iCHYE€ OTWHUIISA BUMIipY.

AGu 3posymiTu, AK yueHi BMOpaIW OOMHUIIO BUMIPYy KiJIbKOCTL
DPEYOBUHU, O3HAWOMMMOCA 3 OAHi€I0 BasKJIMBOIO 3aJsiekHicTio. Ha-
IIpUKJIaf, BiAHOCHA MoJIeKyJasapHa Maca ¢ropy M, (F,) = 38. IlosHa-
YUMO YHCJIO MOJEeKyJ (Topy B mopirii miei pewoBuHHM Macoio 38 T
yepes N. BuaBuiocs, 110 B mopirii 6yab-sK0i peUOBUHU — IIPOCTOI
Uy cKJagHOI — Macoio (y rpamMax), sSiKa YKCeJbHO MOPiBHIOE il Mo-
JeKYJSpHiA Maci (B aTOMHUX OSUHUIAX MAacu), MiCTUTLCS OJHAKO-
Be umcyio N mojaekya (aromiB Toiro). Tak, BiZHOCHA MOJEKYJISpPHA
maca kucHio M (0,) = 16 - 2 = 32. Orxe, y mopiii KUCHIO Macoio
32 r mMmicturhca cTinbku K MoJeKyn O,, ckinbku Mmoiaekya F, B
nopuil ¢ropy macoro 38 r. Taka cama kinpkicts monekyna CO, mic-
TUThbcA i B mopitii Kap6oH(IV) okcuay (ByrJIeKHCJIOTo rasy) Macoro
44 r (BizHOCHaA MoJekyJasapHa maca M, (CO,) = 44).

Taki mopiii OyAb-AKNX PEUOBUH HA3UBAIOTL MOJISAMU.

Monbv — 1e KiIbKiCTh PEeYOBUHM, AKA MICTHTh TAaKe UHCIO CTPYK-

TYPHUX YACTHHOK (ATOMiB, MOJIEKYJI TOIIO), IKEe MOPiBHIOE YHCIY
. . 12 ~*

aromiB y 12 r izoroma Kap6ouy C.

Coorogui wmaymi Bigomi a0OCosOTHI Macu aTOMIB IIPAKTHUYHO
Bcix ximiunmx esnementiB. Tak, ommu atom HiTrporemy mae macy
2,325 - 107% r, a 1 monp aromiB Hitporemy — 14 r/moias. Orike,
iXHe BifHOIIIEHHSA HOPiBHIOBATHME:

14 r / MmoJsb
2,325 - 10 r

ITro BermumHy HasWBaIOTH cmanoi Ae60zadpo Ha 4eCThb BiJOMOTO
itamificekoro ximika Ameneo ABorazpo, ii mosnagatore N,. Ymepie
3a JIOTIOMOT'0I0 CKJIAJHOTO €KCIEPUMEHTY BUeHi BU3HAUMIU 3HAUEHHS
nporo uwmcjaa Hampuikinmi XIX cr. Yucmao 6,02 - 10% IysKe BeJnKe.
Abu ysaBuTH ioro, 3a3HAYNMO JIUIIIE, 1[0 BOHO OiJbIlle 3a YKCJIO CKJIS-
HOK BOAHU, siKa MictTurhca y CBiToBOMYy OKeaHi, a 11106 3i0paTu Ha 1o-
aax 6,02 - 10% 3epeH IIIeHNuIl, 3Hago0mnaoca 6 moHas 2 MJIH POKiB.

KinbkicTh peuoBMHM yMOBHO MO3HAUAIOTH JIATUHCHLKOIO JIITEPOIO 7.
KinbkicTs peuoBmHMN He XapakTepusye sKich XimMiuHi 0ocobamBOCTi pe-
YOBWHU, a JUIIEe BKAa3dye HAa BMICT y Hiil IIeBHOrO 4YMcCjIa MOJIEKY.JI,
aToMiB a00 iHINMX CTPYKTYPHHUX YacTHHOK. CaMe TOMY KiJIbKicTb pe-
YOBMHU HAJIEKUTL HE JI0 XiMiuHMX, a 10 (ismUHUX BEJIUYNH.

=6,02 - 10 mons .

CJ10BO «MOJIb» CKOPOUYEHO He 3aIllMCYyIOThb, K HAa3BM iHIINX OSUHUIL BHU-
Mipy (HampuKJag, rpaM — T). ¥ IO€IHAHHI i3 YMCAiBHUKOM, ITIO3SHAUYEHUM
nu(poro, a He CIOBOM, CJIOBO «MOJIb» He BigMiHMO€ThbCA: 1 MOJb, 2 MOJIb,
0,5 mouib i T. iH., aje ABa MOJi, IiBMOJIs, II’ATH MOJIiB TOIIO.
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H Mpuknagu po3B’aA3yBaHHSs 3agad

JaHHA BiIOBiMHMX TPOIIOPILii.

Poaraauremo pOSB’HBYBaHHﬂ 3aJad 3a OOIIOMOTI'OI0 CHJIa- '
- %

IIpuxknaan 1. BusHaure 4mcjIo MOJIEKYJI, AKEe MiCTUTBCS
B mopiIrii xiMiuHOI CHOJMYyKH, KiJbKiCTh PEeYOBHMHH SAKOI CTaHOBUTH

4 MOJIb.
Hano: Pose’azanns
n(peduoBUHU) = CkJlajaeMo TaKy IIPOIOPILio:
. . 23
= 4 moab B 1 Monb Oynb-aKol pedoBmHU MicTuthca 6,02-10

N(peuoBunm) — ?

CTPYKTYPHUX YAaCTUHOK — Y JAaHOMY BUIIAAKY MOJIE-
KyJ, ToAi B 4 MOJb IX y YOTHUPU Pasu OijbIie:

6,02+ 10 mous ' - 4 mous =

= 24,08 - 10* (moseryn) = 2,408 * 10** (Moneryx).
Bidnosgiov: 2,408 - 10°* mosery.r.

IIpuknan 2. Ckinpku atomiB OKCHUTeHY MICTHUTBL IIOPIiss 030-
Hy O;, KiIbKicTh PEYOBUHU AKOr0 CTAHOBUTH 1,5 MoJIB?

Iano:
n(0;) = 1,5 moab

N(aromie O) — ?

Poss’a3auns
CkJamaeMo TaKy IIPOIOPILiio:
B 1 Moap 030HY MicTuThea 6,02 - 10% MOJIEKYJI,
oTke, B 1,5 Moab 030HY iX Oyzme:

N(O,) = 6,02 - 10*® mons '+ 1,5 momp =

=9,03 - 10® (moxexyu).

3 dopmynu peuoBmHH O, BHUILIMBAE, IO KOXKHA
MOJIEKYJIa 030HY MicTuThb Tpu aromu OKcureny.
Toxi B 9,08 - 10% MOJIEKYJI MiCTUTUMEThCH:

9,03 - 10 - 3 = 2,709 - 10* (aromis).
Bidnosiow: 2,709 - 10** aromis.

IIpuxaan 3. Axka maca mopirii cyab(aTHOI KUCIOTH, AKIIO Kilb-
KicTh ii peuoBunu cramoButh 0,25 mMoyb?

Pos6’s3anns
BukopucroByeMo TaKy IIPOIOPIIAHY 3ajeiK-

Hano:
n(H,S0,) = 0,25 moub
m(H,S0,) — ?

HICTB:

maca noprii H,SO, kinpkicTio pewoBuHu 1 MO
cTaHOBUTHL 98 T,

a wmaca mopnii H,SO, kinbkicTio pedoBmHH
0,25 mMop MaTUMe Macy X T.

CrJrazlaeMo IpOIOPIIifo:

1moms H,SO,  98r

0,25 Mo H,SO, «xr
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Il 3anuTaHHs Ta 3aBAaHHA
1.

Busnauaemo mykany macy:

0,25 mo1b-98
1 mouib

=24,5r.

Bionosiov: 24,5 r.

9-
BusHaure umciio MOJIeKYJI, IO MiCTATHCSA B IOPINii "
xiMiuHOI CHOJNIYKU, KiJNBbKiCTh PEUOBMHU SKOI CTaHO- .
BUTHL 3 MOJIb.

O6unciite mMacy: a) 9,03 - 10 momeryn kap6ou(IV) oxcuny
(Byraekucioro ragy) CO,; 6) 3,01 - 10** MoseKys KUCHIO 0,;

B) 1,204 - 10” mosexyn miTporen(IV) oxcuxy NO,?

3. V¥V akiif kinmbpxocti pedoBuHH cynabdyp(VI) oxcuzy SO, mic-

*4,

TuthbeA: a) 21 moab aromiB Okcureny; 6) 6 moabr aTomiB

Cynbohypy?

CKiIbKY YaCTMHOK — aTOMiB i MOJIEKYJ — MiCTUTH TOPIIis

xyopy Cl,, KiTbKicTh peUYOBMHU AKOTO CTAHOBUTH: a) 1 MOJb;

6) 2 MoJb; B) 3 MOJB?

Sxi 3 TBepIKeHb, Ha Ballly IYMKY, € IPaBUJIbHUMU:

a) B 1 moxs H,0 ta HF micTuThcs ofHaKOBa KiTbKicTh MoJIe-
KYJI;

6) B 1 moap HF micTuThcss MeHIlle MOJIEKYJ, HiK B 1 MoJIb
H,0, ockinpku maca moiaekynau HF 6inbina 3a macy moJe-
rymu H,0?

§ 29. MonsapHa maca pe4yoBUHMU

Yy

*
*

*

ubomy naparpachi B1 flisHacTecs:

AKY Macy PEYOBUHU HA3WBAKTE MOJIAPHOK MaCoK;

YOMY OOPIBHIOE YNCMNOBE 3HAYEHHS MONAPHOT Macu;

AK MO3HAYaKTh Ta Y AKUX OOUHMLAX BUMIRKOKOTE MOMSPHY Macy peqo-
BUHU;

AKAMU  CMIBBIOHOLUEHHSMW MOMNApPHA Maca pPeYoBUHU MOB’A3aHa
3 Maco Ta KIJIbKICTIO Liel pe40BUHU N YNCNOM YaCTUHOK Y HilA.

Macy 1 mosbp peuoBMHN HA3WBAIOTH MONLAPHOIO MACOIO. Ii Bu-
pakaioTh y r/Moiab. 1106 3po3ymiTu, yoMy JOpiBHIOE, HATIPUKJIA],
MOJIAPHA Maca CWJIIiI0, JOCTATHHBO 3BEPHYTUCS IO BHU3HAUEHHS
moJssa. Tak, 1 moap aromiB Cuiimirzo — Ie YMcJIO0 aTOMiB y mopIrii
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cuiaimniio macoro 28 r, oTike, Mmaca 1 MOJIb CHJIiIiI0, TOOTO MOJAPHA
maca cuiimio M(Si) = 28 r/moJb.
YucaoBe 3HAUEHHS MOJIAPHOI Macu PEUYOBMHU 3aBXKAU TOPiBHIOE
ii BimHOCHiII aToMHi#l Maci A,, AKIIO peuOBUHA CKJIALAETHCS 3 aTO-
MiB, abo BimHOCHIN MoJseKynIApHiN Maci M,, AKIIO pedYOBHHA CKJa-
TaeTbCAd 3 MOJIEKYJI.
Hanpurimaang, maca 1 MOJIb MOJIEKY.JI:
e KHCHIO jJopiBHIoe 32 r (mosapra maca M(O,) = 32 r/moxns,
a BigHOCHA MoJsekyaapHa maca M (0,) = 32),

e Bogu — 18 r (monapma wmaca M(H,0) = 18 r/moxns,
a M (H,0) = 18),

e ByIJIeKkucyoro rasy — 44 r (mosxapua maca M(CO,) = 44 r/mouns,
a M (CO,) = 44).

Maca 1 moxap aromiB Kausbiito mopiBaioe 40 r (MoasspHa Mmaca
M(Ca) = 40 r/moxsb, a A,(Ca) = 40).

Jlerko mo6GauuTu, I[0 PEYOBUHU, y3ATi KiIbKicTIO pedyoBUHU
1 moJsib, MAIOTh He TIMIBKM PisHy Macy, a i 3aiiMaioTh pisHU 06’eM
(puc. 35).

SIK mpaKTUYHO CKOPHUCTATHUCS MOJEM [Js TOTO, 1100 BU3HAUM-
TH, AKi caMe IOPIlil peyoBMH MMOTPiOHI A HpOBeIeHHS peakIlii
Cipaginy T 02 = CO,? 3posymijnio, 1m0 Ans MBOro HEOOXiTHO B3ATH,
HaIOpUKJIaZ, II0 OAHOMY MOJIIO PEYOBUH, TOLi YMCJIO iXHiX CTPYK-
TYPHUX YacCTUHOK Oyme omHakoBuM. 11106 yssaTu mopilito rpadiry,
1o MicTuTrs 1 MOJIbL aTOMiB, i HOPIiI0 KMCHIO, IKA MIiCTUTh 1 MOJb
MOJIEKYJI, CKOPHUCTAEMOCS 3B A3KOM MiK KiJIbKiCTIO pedYoBHMHU Ta
MOJISIPHOIO MAacoio.

Moanapua wmaca M(C) = 12 r/monab, a MOJApHaA Maca
M(O,) = 32 r/monb. Orke, AKINO B3ATH HOpIiio rpadiry macoio
12 r i mopimito KucHio macoio 32 r, To MaTuMeMoO 110 1 MOJb, TOO-
o Mo 6,02 10%® uacTHHOK KOKHOro 3 peareutiB. Takum uymHOM,

0 ( : __,,..jr-:s lqr‘i

[ g =

o

Puc. 35. 3pasku peuoBUH KiJbKicTi0O peuoBuHU 1 MOJIb:
a — 342 r nykpy C,,H,,0,;; 6 —18 r Bogu H,0; 6 — 200,6 r pryri Hg;
2 — 32 r cipku S; r — 58,5 r kyxounoi coui NaCl; 0 — 63,5 r mini Cu;
e — 207,2 r ceunmio Pb; e — 294 r kamniii suxpomary K,Cr,0,
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AKINO Ha oaumH aToM KapOoHy mpuilazae ogHa MOJEKYyJa KHICHIO
BiATIOBiHO MO0 PiBHSHHS peakIiii MisK MMM pPeYOBMHAMM, TO BOHA
nepebirae 6e3 3aIUIIKY.

Omxe, KiJIbKiCTh PEUOBMHM — MOJIb — B3a€EMO3B’s3aHa AK i3
yucjgoMm N YaCTUHOK, IO BXOAATH MO0 il CKJIAAy, Tak i 3 MOJISAPHOIO
Maco M peyoBUHU.

n =1 moap

KinskicTs peuoBuHU

Mae Macy MiCTUTD YKCJIO YaCTUHOK
m = M, r/mMoab N =6,02-10%
(aTomiB, MOJIEKYJI TOIIO)

AKIo umMea0 YacTHMHOK y MOPIlii OyAb-AKOi peuoBMHHM X Ma-
coio m BiapisHaeTsca Bix crasoi Asoragpo N,, To ioro mosHauda-
ot N. TakuMm umHOM, KinbKicTh peuoBmHU 7(X) MOKHA 3B’A3aTH
i3 ymcaom N(X) YacTHUHOK, IO MicTAThCA B Hiif, Ta ii Macoo m(X)
TaKuUMU (popMyJsiaMu:

- ) )=,

X)=
X M(X) N,

Ocranua GopMmyJia Ja€e 3MOTYy BU3HAUUTH PO3MipHICTH

NA( 1 , aGo MOJIblj,
MOJIb

a TaKOJK 3HAWTHU CHiBBiIHOIIIEHHS Mi’K Macoi0 PEUOBMHHU Ta UKUCJIOM
YaCTUHOK y Hii:

m(X) _ N(X)
MX) N,

Omxe, 3a Bimomoro BenuumHO0 Macu m(X) mopiili pevyoBUHHI
MO:KHa BusHauuTH ymciao N(X) yacTHMHOK i, HaBIaku, 3a BiIOMUM
sHaueHHAM N(X) MmokHa BusHauuTU Macy m(X) mopiiii pe4yoBUHH.

Ameneo ABoraapo
(1776—1856)

Iraniticekmii  ¢ismk i ximiK, AKHA 3ampoBaguB
HOHATTS «MOJIEKyJa» Ta «MOJIEKyJIgpHA Bara.
¥V 1814 p. BigKpuB 3aKOH, y IOJAJBIIOMY Has3BaHUI
tioro im’am. Ha mimcraBi mporo 3akoHy po3poOuB
MeTOJ BUSHAUEHHS MOJIEKYJIAPHUX Ta aTOMHUX Mac.
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H Mpuknagu po3B’aA3yBaHHSs 3agad

O6umcitiTh: a) Macy; 0) KiJIbKiCTb peUOBMHU; B) MOJIAPHY
Macy; T') YMCJI0 MOJIEKYJl PEUOBUHU, KA YTBOPUJIACA BHACJI-

IIOK B3aemofii 36 r ByIJIeIf0o 3 BOOJHEM BiJIIOBiZHO IO cxeMu

peaxirii:
Hawno:
m(C) =36 r
m(CH) — ?
n(CH) —?
M(CH) —?
N(CH) —?

IV I

C+H,—»>CH

Poss’s3annsa
CrkyaamemMo (GopMyJay IIYKAHOI CHOJYKH BiAMOBIiZHO [0
BaJIGHTHOCTi aTOMiB 000X eJIeMeHTiB:

I

CH—CH,

3amnuiieMo piBHAHHA peakKIlili B3aeMoOmii:
C+ 2H, = CH,
Busnaunmo mosnapry macy pewoBunu CH,:
M(CH,) =12+ 4 -1 =16 (r/moxas).

Busnaunmo macy pedosuru CH,:
361 xr

C +2H,= CH,

12r/mMonb 16 r/Mons

x:36 r-16 r / mosp — 487,

12r /monb

Busnaunmo kinekicts pewoBuru CH,:
CH 4
n(CH,) = m(CH,) _ 8r

= =4 MOJIB.
M(CH,) 12r/wmonb

Busnaunmo yuciso mosekys CH, B 4 Moub 1iei peqoBUHM.
Cnoci6 I. 3a mpomopiiieio:
B 1 mons CH, micTuTrhea 6,02 - 10 momeryut,
y 4 mons CH, — x MoiexryJ.

23
x=4602-107 5 108 .10% (monexyn).

1
Cnoci6 I1. 3a y3arajabHeHOI0 (POPMYJIOI0
N (CH
n(x)= XX 260 n(c,) =X
Na Na

sBigku N(CH,)) = n(CH,)*N,.

Toxmi N(CH,) = 4 - 6,02 - 10 = 2,408 - 10** (monexyun).
TakuM YWHOM, pe3yJbTaTu 000X PO3PaXyHKiB BUABU-
JIMCh OMHAKOBMMMU.

Bidnosgids: a) 48 r; 6) 4 moab; B) 16 r/M0Jb;

r) 2,408 - 10™* momexy.
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Il 3anuTaHHs Ta 3aBAaHHA

1.

10.

11.

*12.

*13.

9-
Yomy znopiBHIOE MoJspHa Maca: a) amoHiaky NH,; 3 )
0) cynrsdyp(IV) oxcupy SO,; B) XJIOPHUIHOI KHCJIO-
tu HCl; r) kap6or(IV) xnopuny CCl,?

OOuncaiTh Macy: a) JBOX MOJIIB BOAHIO; 0) TPhOX MOJIIB KHC-
HIO; B) II'AATH MOJIiB BOIHU.

fKa KigbKicTh PEUOBMHU MiCTHUTBHCS B 3pas3Ky 3ajliza Macolo:
a) 140 r; 6) 179,2 1; B) 1,4 1?

BusnauTe MOJSpHY Macy peYOBHMHU, KOJH Bimomo, I110:
a) 7 mosp MaoTh Macy 448 r; 6) 3,5 Mmoabp MaoTh Macy 84 T;
B) 0,25 moap MaTh Macy 8 T.

. O6uuciiTh, Maca AKOi 3 pedyoBUH OiJibIlla Ta B CKiJILKM pasiB:

a) 3 MoJIb KHCHIO a00 2 mMoJsb asory; 0) 9,94 monp Bogu abo
1,4 monp xuopy Cl,; B) 1 mMoup Kanbniii okcuxy abo 1 moib
Mar"iii okcumgy.
CKiZnbKY MOJIEKYJ MiCcTHUTBHCA: a) B 1 MOJIb TigporeH cyabdiny
H,S; 6) y 6 mous rigporen cyasdiny H,S; B) B 0,5 moxas riz-
poreH cyabdiny H,S?
Busnaure macy 0,5 mouab cynabdatrHoi KucjaoTu. CKiaTbKM MoO-
aiB aromis Iigporeny, Cynabdypy, OKcureny mMictTuTbcs B ITiit
kimerocti H,SO,?
Ckinpku aTomiB OKcureny MicTUThCA: a) ¥ 3 MoJb cyabhyp(IV)
okcuny; 60) y 40 r xynpym(II) oxcunmy?
fAky kigbkicts peuoBuHmM craHoBiaaTh 30,1-10% aromis Har-
piro? BusHauTre Macy (y rpamMax) YKasaHOTO YUCJA IIUX aTOMiB.
Ckinpku aromiB Iigporeny Ta OKcureHy MiCTHUTBCA y BOXi
KinpKicTio peuoBuHuM 1 Moab?
BusHzaure macy: a) 12,04 - 10* momneryn xap6ou(IV) cynasdiny
CS,; 0) 18,06 - 10% MOJIEKYJI KHCHIO; B) 6,02-10%* MOJIEKY.JI
cyJab(haTHOI KUCJIOTH.
BignoBimHo 1o piBHAHHA peakIrii

4Cr + 30, = 2Cr,0,

BU3HAUTEe: a) Macy; 0) KiJbKicTb pedyoBHMHU; B) (POPMYJIbHY
macy xpoMm(IIl) oxcupmy, sakimo B peakiiito Bcrynuiao 10,4 1
Xpomy.

OO6uucxiTh: a) Macy; 0) KiJbKicTh PEeUOBUHU CipKU; B) UUCJIO
MOJIEKYJI, II[0 IpopearyBajid 3 aJIOMiHieM, SKIO IPHU IIbO-

my yrBopuioca 30 r amomiHit cynsdiny? Busuaure immercu
III I
3a BigomuMu 3HauenHAMHU BajdeHTHocTi AlS. Yomy mopiBHIOE

dopmyabHA Maca Ifi€ei CIoJayKu?
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§ 30. Po3paxyHKoBi 3apaui: 064UNCNeHHA Yncna
aToMmiB (MoneKyn) y neBHin KiNbKOCTi pe4yoBUHN

Y ubomy naparpadi Bu HaBuUUTECA
¢ 064YMCNIOBATM YNCIO aTOMIB (MOMEKYST) Y MEBHI KiNbKOCTI PEYOBMHU.

3 BHUKJIAJIEHOTO BUINE TEOPETUUYHOTO MAaTepiasy MOKHAa 3po0UTU
BHCHOBOK: KOJKHA DEUOBMHA CKJIAJAETHCA 3 BEJIMUYE3HOTO YHCJIA
CIIOJIYUeHUX MisK c000I0 CTPYKTYPHHX UYACTHHOK (aTOMiB, MoJe-
KyJ, QOpMYJbHUX OAUHUIIL TOINO), SKi MAaOTh HEeBHY BiZHOCHY
aToMHy (A,) 4u MoJeKyaaApHYy abo ¢dopmynbHy Macy (M,). Kox-
HY TOpPIIil0 PEeUOBHMHHU MOKHa oxXapakTepusyBaTu ii macoioo m (r),
y BuUmagky rasie — o6’emom V (i abo ;[M3), KiJbKiCcTIO peuoBUHU
n (MoJib), YuCJIOM YacTUHOK N (aToMiB, MOJIEKYJ TOIIIO), & TaKOXK
CTAJMMU BeJIMYMHAMU — MOJISIPHOIO Macow M (r/MoJib), TYyCTUHOIO
p (r/CM3 — y BUIAAKY TBepAux abo pPiIKMX pedyoBUH, r'/;[M3 —
y BUIIQIKy ra3dyBaTuX pedoBuH) (cxema 3).

Cxema 3
Boga Pryrs
H,0 Hg
MonsapHa
M(H,0) = 18 M(Hg) = 200,59
(H,0) T/MOJIb Maca (Hg) T/MOJIb
m(H,0) =18 r m(Hg) = 200,59 r
o(H,0) = 1 r/ew’ o(Hg) = 13,53 r/cem’
1 I ; __20059r _ )
V(H,0) = Trjo 18 cm 00’em V(Hg) = 13,53 r/om 14,83 cm
18r Kinskicts 200,591  _
n(H;0) = 18 r/monb 1 moms PEYOBHHU n(Hg) = 200,59 r/Monb 1 mous
N(H,0) = Yucio N(Hg) =
= 6-10* momerys/Mous -1 Moab = = 6-10 aromis/mMonb -1 MoIb =
_a.1023 YaCTUHOK _ a.1028 .
= 6-10" monexkyxn = 6-10" aTromiB

MaremaTtuuHuii 3B A30K MiK UMM XapaKTepPUCTHUKaAMU, HaBe-
IeHW#N BiAmOBiZHMME (opMyJiaMu, Ta€ MOMKJIUBICTH 3a JOIIOMOTOIO
JesIKUX BilOMHX BeJINMUYUH OOUMCIUTHU TPETIO.

I Mpuknagv po3B’sa3yBaHHA 3apad ]
IIpuxnan 1. Busnaure uuciyo aromiB Kapbony B anmasi, y
SAKIIO B3SAJIM MOro IOPI[il0 KiJbKicTi0O peuoBuHU 15 MOJb. \g
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Hano:

Poss’a3anuns
Anmvas — 1e ogHa 3 HebaraThbOX PEYOBUH, YV BUTJISIL
axoi Kap6oH icHye B mpupozi. Boua ckyiamaeTbes 3 #oro

n(C) =
= 15 moun
N(C) — ?

aromiB. Uwucsmo aromiB N moB’a3aHe 3 KiJIbKicTIO pedo-
BUHU 1l CIIiIBBiIHOIIIEHHIM
N(C)
Ny
N(C)=n(C):N, =
= 15 moxsb - 6,02 - 10” 1/moxb = 9,03 - 10* (aTomiBs).
Bidnosids: 9,03 - 10°* aromis Kap6oxy.

n(C) =

IIpuxaaxg 2. O0UKCHiTL KiJbKiCTh PEUOBHMHH Ta YMCJIO ATOMiB
Cuuiniro # Oxcureny B cnoayni SiO,, y34ATi#l KiJbKicTIO pe4OBUHU

Posg’a3anns

Anauris craany curiniin(IV) okcuny SiO, Bkasye Ha Te,
110 B OAHIi# #10r0 CTPYKTYPHi#M YaCTUHI MicTUTHCA OAUH

3 MOJIb.

Hamno:

n(sio,) =

= 3 MOJIb

n(Si) — ?

n(0) — ?

N(Si) — ?

N©O) — ?

atom Cuuimito Ta aBa atromu OKcureny.

Togi B 1 mons SiO, micTuTuMerbes 1 moub aromis Cu-
aginiro Ta 2 monws aromiB Oxcurerny, a B 3 moab Si0, —
3 Mmoab aTomiB Cuiimiro, 110 CTAHOBUTD:

N(Si) = 3+ N, = 3 moxs - 6,02 - 10* mons ' =
= 1,806 - 10* (arowmis).

OckinbKy uymcao aromMiB OKCHUIeHY B KOXKHOMY MOJi
SiO, yaBiui 6inbme 3a yuciao aromis Cuiiniro, To
N(O) = 2N(Si) = 2 - 1,806 - 10™* aTomis =
= 3,612 - 10* aTowmis.

Bidnogidv: 3 mouap aromiB Cuiimiro; 6 MoJap aToMmiB
Oxcureny; 1,806-10* aromis Cuninmio; 3,612-10%
aTomiB Okcureny.

IIpurknan 3 (upsama 3amaua). Busnaure umcsio atomiB ApreH-
TyMy, IO MicTAThCcA B mopiii cpi6na macoio 36 r. fAxy kKinbkicTs
PEUYOBUHU 1€ CTAHOBUTH?

Hamno:
m(Ag)=36r
N(Ag) — ?
n(Ag) — ?

Poss’a3anus

KinbkicTs peuyoBUHMN JOPiBHIOE:

n(Ag)= ]’Z((igg)) a6o n(Ag):%‘zg’.
06’eguyemo 11i GOpMyJIH B CIiBBiIHOIIIEHHS:
m(Ag) _ N(Ag)
M(Ag) N,
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OcKinbKu cpibio0 — pedyoBMHA HEMOJIEKYJIAPHOI (MeTanxiyHoi) 6ymoBuU, TO
ioro atromHa mMaca A(Ag) uucenbHO HNOpiBHIOE (GopmyabHiE maci M(Ag).
Toxi maemo:

m(Ag)- N, 36t -6,02 102 aromis / Mo .
N(Ag)= M (Ag) A 1081/ mons / =2 .10% aromis.

O0uucIMMO KilbKicTh peuyoBuHU cpibJia.
Cnoci6 I. 3a nepimom GopMyJIow:
36T

n(Ag)=——=0,33 moJb.
(Ag) 108 r/moab MoJP

Cnoci6 11. 3a mponopIrieo:
6,02 - 10% aromis cramoBuTs 1 MOJHL Ag,
a 2,0 - 10® atomiB — x mMoub Ag.
2,0 -10% -1
X=— g
6,02 - 10
Bidnoside: 2 - 10* aromis Aprearymy; 0,33 mMoub cpi6ia.

=0,33 MOJIb.

. 2
Ipurnan4 (o6epuena sagada). O6uncaits macy 1,204 - 10*° ato-
miB IIuHKY Ta KijnbKicTh peUOBUHU, AKill BOHA JOPiBHIOE.

Hano: Poseg’azanus
N(Zn) = 1,204 - 10% | Cropucraemocs 06’ efHAHO0 (HOPMYIO0

m(Zn) _ N(Zn)
M(Zn) N, '’

m(Zn) — ?
n(Zn) — ? TOAL

_ M(Zn) - N(Zn) 651/mons - 1,204 - 10*® aromis

- =13-10°r =13 kr.
N, 6,02 - 10* aTromis/MoIb

m(Zn)

O6UYnCINMO KiTbKiCTh PEUOBUHU ITUHKY.
Cnoci6 I. 3a hopmy.ioio:

Z
m(Zn) , n(Zn)
M(Zn)

_1,204-10%°
6,02-102% monn ™

Cnoci6 I1. 3a pomopIri€io:

65 - 10° kr nMHKY cTaHOBUTH 1 MOJIb,

a 13 Kr MUHKY — X MOJIb.
3Bigcu

n(Zn) = =0,2-10° mou1b, 260 200 MOIB.

_13-1
65-10°°
Bidnosids: maca 1,204 - 10*® aromis IlusKy cTaHOBUTH 13 Kr, IO ZOPiB-
HIOE KinbKocTi peuoBuHU MUHKY 200 MOJIE.

=200 (mouib).

BN 3anuTaHHA Ta 3aBAaHHSA

?-

?

1. O6uucaiTe mMacy: a) 10" moseryxn rigpores cyabdi-
oy H,S; 6) 6- 10" aromis ®epymy; B) 26 MOIb aTo- .
miB Manrany; r) 2700 mosexys asory N,.
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2. Busnaure kinbkicTe pewyoBumHU cynbdarsol kuciaotu H,SO,,
Ky MoKHA ojepskaru 3 15,05+ 10% aromis Cynbdypy.

3. ¥V axi#i maci pguxpomarsoi kuciaoru H,Cr,0, wmictursca
28 moub aTomiB Oxcureny?

4. Ckinsku atromiB Bopy micturhesa B 1010 r mHaTpiii Terpabopa-
Ty Na,B,0,?

5. Crinbkm Mmonekys BogHio H, i ckinbkm moserkyn kucaio O,
HeoOximuo mna mooysamHs 10 mMoap Bomm?

6. O6umciite macy nopiii merany CH,, y akiii micTuThca CTinb-
KU K MOJIeKYJI, CKiIbKHU iX MicTuThbca y 28 r asory.

7. Y akiii maci s3ajisa MicTUTBCA CTiJIBKH K aTOMIB, CKIIBKU IX
mictuthea B 21,6 r cpibia?

8. Bimomo, 110 6 MOJIb JBOXaTOMHMX MOJEKYJ NeAKOTO HeMeTa-
JiuHoro esemeHta MaoTh Macy 192 r. IIpo AKy pedoBUHY
ngernca?

9. Bimomo, 110 324 r AeAKOro MeTaJy MiCTATHL 3 MOJIb aTOMiB
IIbOTO METaJIiuHOTO ejeMeHTa. BuaHauTte, II[0 Ile 3a MeTaJ.

*10. Busmaure macy mopuii kaiiii oprodochary K,PO,, y saxiii
MicTUTBCA: a) 10™* moxnp aromir Kauiro; 6) 3,5 mMoJyb aToMiB
docdopy; B) 10*° aromis Oxcureny.

§ 31. Po3paxyHkoBi 3apaui:
o6umncneHHA 3a ximiuHotlo popmynoro
MONAPHOI Macu, Macu N KiNIbKOCTi pe4oBNHMN

Y ubomy naparpacbi Bu HaBuUUTECA:

® BUKOHYBAaTU PO3PaXyHKU MOJIAPHOI MacK Ta KibKOCTI PEYOBUHW, Macu no-
pUil peYoBUHY;

® 3MINCHIOBATM PO3PAaxXyHKM 32 PIBHAHHAMU XiMiYHUX peakLuiii.

I [Mpuknagv po3B’sa3yBaHHA 3apa4

IIpuknaaxg 1 (upama samaua). BusHaure KigbKicTb
peuoBuru xpoMm(IIl) rizpokcupy Cr(OH),, mo Bigmosinae -
ioro maci 10,3 r.

Hano: Poss’azannsa
m(Cr(OH),) = 10,3 r | 3acrocoByemo Gopmyry

n(Cr(OH),) — ?

m(Cr(OH),)
n(Cr(OH)S) = Wo:ﬂ)z) .
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O06uucII0eEMO BifHOCHY (GOPMYJIBLHY Macy
M (Cr(OH),):

M (Cr(OH),) = A(Cr) + 34,(0) + 34,(H) =
=52+3-16+3-1=103.
OckinbKu BigHOCHA (OpMyJbHA Maca YUCEJIHLHO
nopiBHIOE (DOPMYJIbHIN Maci, ToO MoJApHaA Maca

M(Cr(OH),) = 103 r/moub.
Tomi

10,3r
103 r/moab

Bidnogidv: xinbkicts peuoBurm xpom(IIl) riapo-
Keuny craHoBuTth 0,1 MOJIb.

n(Cr(OH),)= =0,1 (moap).

IIpuknaan 2 (npsama 3amava). BusHaure KiIbKiCTh PEeYOBUHH,
akii BigmoBimae: a) 84 r cmiimiro; 6) 208 r xpomy; B) 355 r xJ0opy

Cl,; r) 222 r xanpnii

Hawno:
m(Si)=84r
m(Cr) = 208 r

m(ClL,) = 355 r
m(CaCl,) = 222 r

n(si) — ?
n(Cr) — ?
n(Cly) — ?
n(CaCl,) — ?

xyuopuny CaCl,.

Poss’a3auns

KinbkicTs peuoBuHM n moB’sizaHa 3 ii mMacoio m
(opmMyJI0I0
n(x)="4%)
M(X)
CoouaTky o04umMcaIuMO MOJSApPHI a6o GopmysbHi
macu M(X) mpaHUX peUYOBUH 3a JOIOMOTOIO IEPio-
OWYHOI CCTEMU €JIEMEHTIB:

A (Si) = 28; M(Si) = 28 r/mounb;
A/(Cr) = 52; M(Cr) = 52 r/moub;
A(Cl) = 35,5, M(Cl,) =2-A/(Cl) = 71;
M(Cl,) = 71 r/moub,
M (CaCl,) = A(Ca) + 24 (Cl) = 111;
M(CaCl,) = 111 r/moub.
Tenep BU3HAUYMMO KiJIBKOCTi PEUOBUH:

m(Si) 84

) n(Si) = ) = 245 (o)

6) n(Cr) = ,”J}(‘é‘;’) - % — 4 (mob);

8) n(Cl,) = ]”‘;((21122 )) =355 _ 5 (o)

r) n(CaCl,) = 74CCh) _222 5 (o).

M(CaCly) 111

Bionogidv: a) 3 MoJb cuilio; 6) 4 MOJbL XPOMY;
B) 5 MOJIb XJIOPY; ') 2 MOJIb KaJNbIi#l XJIOPUAY.
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IIpuxkaan 3 (obepuena 3amauva). O0umeaiTeh Macy mopiril aJio-
Mmini#l oxcuay AlLO,, AKIO0 KinbKicTs peuoBMHU B Hill cTaHOBUTH

0,5 MoJIb.

Hano:
n(Al,0,) = 0,5 moxs

m(AL,0,) — ?

Posé’s3annsa

Insa poss’ss3yBaHHS 3a7a4i TOTPiGHO BUKOPUCTATH
dopmyay, 110 TOB’sI3y€ Macy m IOpIiii peuoBUHU
3 il KiJIbKiCTIO peUOBUHU 7 :

_ m(AlL,0,)
n(Al,0,)= M(T203)’
3Bigcu

m(Al,0,) = n(Al,0,) - M(AlL0,).
Ob6unciroemo BifHOCHY (hopmyasHy Macy Al,O,:

M (AL,0;) = 24,(Al) + 34,(0) =

=227+ 3-16 = 102.
BigrocrHa popmynbHa Maca M, dncenbHO JOPiB-
HI0€ (hopmysbHiK Maci M, oTxe,
M = 102 r/mo0mb.
Tomi
m(ALO,) = 0,5 moss * 102 r/mons = 51 r.

Bidnosidv: Maca aJoMiHiil OKCHUAY CTAHOBUTL 51 T.

Imoni mnst po3B’si3yBaHHA 3a7au, MOAIOHUX MO POSTIIAHYTUX BUIIE,
BUKOPUCTOBYIOTh METOJ, IKWU MOJIATAE B CKJANAaHHI BigmOBigHMX

IPOIIOPIIii.

Ilpuxaanx 4. O0umciaiTh Macy OgHOro aToMa AypyMmy Ta KiIbKicTb
pedyoBUHU 30JI0Ta, ITIO iff BiAmoBigae.

Hano:

N(Au) = 1 atom
m(Au) — ?
n(Au) — ?

Posé’s3annsa
OcKinbKu

A (Au) = 197, To M(Au) = 197 r/moxs.
ITe osuauae, mo 1 Mosb aToMiB AypyMmy Mae mMacy
197 r i mictuTs 6,02 - 10%® aTomis.
Cnoci6 I. 3 ypaxyBaHHAM I[bOTO CKJIAJAEMO IIPO-
TOpIIiio:
Maca 6,02 - 10®® atromie Aypymy mopierioe 197 r,
a maca 1 aroma Aypymy — X T.

x=m(An)=—29T __397.10% (1).

6,02 - 10
Cnoci6 II. Ckopucraemocss ()OpMYJIOIO:

m(Au) _N(Au)
A(Aw) N,
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OCKiTBKM 30JI0TO — PeUuOBMHA HEMOJEKYJISAPHOI (MerasiuHoi) OymoBM, TO
BigHOCHa aromHa Maca A (Au) mopiBHIoe (opmynpHil maci M(Au), To6TO
A (Au) = 197, M(Au) = 197 r/moub, 3BigKu

M(Au) - N(Au) _

m(Au) = N

A
_ 197 r/mous - 1 aTom

= = =3,27-10* r.
6,02 - 10 aTom/MOJIb

OTske, OTPUMAaJIN OAHAKOBI pes3yabTaTé 3a oboMa cIocobamu.

Ina Bu3HAUEHHsS KiJIBKOCTI peyoBUWHH, IO BigmoBizae 1 atomy Aypymy,
CKJIaZIa€EMO IIPOIIOPIIifO:

197 r 30/10Ta CTAHOBUTH 1 MOJIB,

a 3,27-107% r 3o/0Ta — X MOJIB.

Tomi

—-22
=227 107 166102 (MoTB).
197

Bidnosids: maca oxHoro aroma Aypymy cTaHoBuTH 3,27+ 10 % 1, mo
ckaanae 1,66 10 % monn.

IIpuknan 5. YHacaiZoK 3ropAHHS Mar"io B armochepi KHCHIO
yTBOpHuBCA OKcup ckjaaxny MgO. O6uuciiTs: a) KiTbKicTh pPeUOBUHU
MarHi#f oKkcuay, IIo0 IPU IIbOMY yTBopumjaacs; 6) umciao aromiB Mar-
Hilo, AKe BCTYIMUJIO B peakilito 3 3,612 10* MOJIEKyJIaMU KHCHIO.

Ilano: Posé’s3aunsa

N(Oy) = CrJiazmeMo PiBHAHHSA peakIrii:

= 3,612+ 10" momexyn 2Mg + 0, = 2MgO

n(Mg0O) — ? Bussaunmo KinbKicTb pe‘IOBI/IgI/I kucHm O,:

N(aTomis Mg) — ? n(0,)= N]E/OZ) _ ?;60122 110023 - 0,6 (moD).
N 02 -

Cnoci6 I. 3a piBrarHAM peakrnii 1 mons O, B3aemogie 3 2 mons Mg,
YHACJiIOK YOro yTBOPIOETHCA 2 Moab MgO:
n(Mg) = n(Mg0O) = 2 - 0,6 moap = 1,2 MOJIB.
KinbkicTh peuoBMHU MarHiio mos’ss3aHa i3 umcyaom aromiB Maruito
(GopMyJIoI0
N(Mg)
N,
3Bigxku N(Mg) = n(Mg) - N, = 1,2 mous - 6,02 - 10* monp ' =
= 17,2 - 10® aTomis.
Cnoci6 I1. 3rigao 3 piBHAHHAM peakilii BusHauumo N(atomiB Mg) i
KinbpKicTh peuoBuHuU MgO:
x=N(aromiB Mg) 0,6 moms y=n(MgO)

2Mg + O, =2MgO
2NA:. 1 MoaB 2 Mosb
=2:6,02:10% =
:1,2-1024 aToMiB

n(Mg) =
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n(MgO) = 2 mouib + 0,6 MoJIB ~1,2 Mo

1 moub

1,2- 10?* arowmis - 0,6 mosb

NMg)= =7,2-10% aromis.

1 Mo
Bidnosiov: 7,210 atomis Mg;
1,2 moabp MgO.

IIpuraam 6. Y sxoMy MacoBOMY CIiBBiHOIIIEHHI MOTPiOHO B3ATH
3aJizo Ta 1on, mob y pesyiabrari HarpiBamHs ogep:katu depym(II)
womun KinmbKicTio pevoBuHU 0,2 MOJL?

Hano: Pose’azanna

n(Fel,) = 0,2 moxan Crky1aseMo piBHAHHS peaxirii:
t

m(Fe) : m(1,) — ? | Fe+I,=Fel,

3a UM PiBHAHHAM KiJIBKOCTI peuoBUWH 3aiisa, foxy i depym(Il) fiogumy
OIHAKOBi, 0ToKe, MOPiBHIOOTEL 0,2 MOJIb.
CropucraBiich GOpMYJIO0

m .
n=—,3BigKku m=n-M,
M

saaxogumo: m(Fe) = n(Fe) - M(Fe) = 0,2 moas - 56 r/moas = 11,2 1;
m(12) = n(12) - M(12) = 0,2 moasb - 254 r/moas = 50,8 r.
BusHnauaeMo coiBBigHOIIIEHHS Mac:
m(Fe) : m(12) = 11,2 : 50,8 =1 : 4,5.
Bidnosiov: 1 : 4,5.

Il 3anuTaHHA Ta 3aBAAHHS l.,-

1. O0uMCIiTE MOJAPHY Ta MOJEKYJISPHY MAacu CIIOJY- \=
KM, TOpIlid AKol mMae macy 3,2 I, a KiJIbKicTh peuo-
BuHU craHosuth 0,05 moan?

*2. Ilig gac sropsaHHA 3anisa B aTMocdepi KucHIO O, YTBOPIOETHCSA
okcug ckiaany Fe,O,. Busnaute umcio atomiB Pepymy, axe
BCTYIMJIO B peakiiifo 3 2,408 - 10** MoseKkyIaMu KHCHIO 0,, Ta
KinbkicTe pedyoBuru Fe,0,, 110 npu npoMy yTBOpHJIacA.

*3. YHacninok poskJafaHHa apreHTyM okcupy Ag,0, KinbkicTb
pevoBuHu AKoro cramoBuya 0,4 MoJb, ofepiKayu cpibio Ta
kucenb O,. fIke ymcyio aromMiB ApPreHTyMy Ta fKe UHUCJIO MO-
Jexyn KucHio O, BHACIiIZOK IIHOTO YTBOPUIOCH?

4. O0uuciiTh KinbKicTh peuoBuMHM Boaum Ta Macy KapO6oH(IV)
oxkcuny CO,, II0 yTBOPUTHCA BHACIiOK 3ropaHHA 12 r Mera-
my CH,.

5. ¥ saxkomMy MAacoBOMY CHiBBiAHOINIeHHI HeoOXimHO 3MmimraTu
amToMiHi# Ta cipky, mo6 ozepsxarm amroMiHif cynsdin Al,S,
KinbKicTio pevoBunu 0,5 Moab?

}

-
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6. Ckinpkm MmoxmiB docdop(V) oxcuny P,O, yrBopurhcsi B pe-
3yabpTari sropAHHA 62 T dpochopy P? CKiIbKE MOJIIB KUCHIO
OyZe mpu I[bOMY BUTPaueHO?

7. fIka maca ByrIJIeI[o 3ropija, SIKIO IPU IIbOMY OyJ0o 3i6paHOo
110 r xap6or(IV) okcuny CO,?

8. 3pasku HUHKY KijgbKicTio peuoBuHu 1mo 0,4 MOJIb BCTYIIH-
Ju B Taki peaknii: a) 2Zn + O, = 2Zn0; 6) Zn + 2HCI =
= ZnCl, + H,; B) Zn + S = ZnS. Busnaute macu crnonyk IluH-
Ky, 110 YTBOPATHCA BHACIIZOK IIHOTO.

§ 32. MonapHui 06’em rasie. 3akoH ABoragpo

Y ubomy naparpadi su:
¢ Oi3HAETECH, WO TaKe MONAPHUIA 06’eM rasy;
* HAaBYUTECH BUKOHYBATU 064YMCIEHHA Ha NiQCTaBi 3aKoHy ABoragpo.

Bigcrani ik uvacTMHKaMM B pPeUYOBMHAX, HAKi I1epe0yBaioThb
y TBepIOMY Ta PiAKOMYy CTaHaX, HEe3HAUHOI0 MipOI0 Bipi3HAOTHCS
Big posmipiB nux yactuHok. Tomy 06’eM TBepAuX i PiAKHX PEUOBUH
MPaKTUYHO HEe 3aJIe’KUTh Biff BEJIUYUHU 30-
BHIIITHBOTO THCKY. BimcraHi K MiK yacTuHKa- ¢ Q
MH B PEUOBMHAX Yy ra3yBaTOMY CTaHi 3HAUYHO J
Oinbimi, mixk ixui posmipu. Poamip i ckimanm ix- ‘3) <D
HiX MOJIEKyJ He BIUIMBAIOTh Ha BEJIUUYUHY J 3
o6’emy, 1110 3aiimae ras (puc. 36). N

IITo6 mnopiBHIOBaTHM 00’¢MU pisHUX rasis, <9
3aBeleHO BUMipioBaTu IIi 06°’€MHU 3a OJHAKO-
BUX yMOB, a came: 3a Temieparypu 273 K
(0 °C) i tucky 101 325 Ila, a6o 101,3 kIla

Puc. 36. Poamipu
MOJIEKYJI

(760 mm pr. cr., a6o 1 arm). Tari yMOBM Ha-  apyparux peuosun
3UBAIOTH IIle HOPMALLHUMU YMOEAMU Ta CKO- He BILTHBAIOTH
POYEHO IO3HAYAIOTH «H. y.». Takum umHOM, Ha 06’eM ragy

2a3yeama pewoéura Kinvkicmio 1 mons He3anesxnno 6id it npupodu
o 3
3a HOPpMAABHUX YMOE 3atimae 06’em 22,4 1 a6o oM.

ITeii 06’eMm Ha3WMBAIOTH MOJAPHUM 00°emoM razy. Moaapruil

06’em 2a3y — ye o6’em 1 moav 0anozo 2a3y 3a HOPMANBLHUX
< . -1

ymoe. Moro mosHauaioTh V, i BUpaKaioTh y J/MOJb (JI°*MOJB ).
Mounapuuii 06’em V, rasy BH3HaA4alOTh i3 BigHomeHHa 00’emy V(X)
rasy (H. y.) Ao BigmoBimHOi KinbKocTi peuoBuHHu n(X):

V(X)

n(X)

m
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OT:Ke, BJIACTHUBOCTiI rasyBaTol pe4yoBUHU, II[0 IepebyBae 3a HOP-
MaJbHUX YMOB, MOKHA CXeMaTHUYHO IOJATHU TaK:

T'asyBaTa peuoBuHa
KinpkicTio n = 1 mosb

Mae Macy 3aiimae 06’em MiCTHUTB YHCJIO YACTHUHOK
m = M, r/mMoJb V=V =224n N =6,02-10%
(aTomiB a00 MOJIEKY.JT)

Busapiennsa momioHoi 3ajmeskHOCTi Ha mouaTky XIX CT. ZAJI0 MOXK-
JuBicTh iTasitickkomMy BueHOMY A. ABOragpo BHCYHYTH TiIloTesy,
sKa 3rofoM CTaja 3aKkoHOoM A60z2adpo:

6 o0naxosux 06’emax pisHux 2a3ié 3a 00HaK06UX Yymoe (memnepa-
mypu ma mucky) micmumoscsa 00HAKOEe YUCLO MONEKYL.

SAKImo KigbKicTh razyBaTol peUYOBUHE N BipisHaeThed Big 1 Moib,
TO I MOXKHA BU3HAUYUTH 3a (HhOpPMYJIOIO
V(X)
v,

m
Y Tarkomy pasi AJd OJHAKOBOI KiJIBKOCTI peYOBMHM CIIPaBeAJINBi
TaKi cIiBBigHOIIIEHHS:
V(X) _ m(X) i V(X) _NX)
% MX) V N, °

m m

nX)=

I [puknagw po3B’sa3yBaHHA 3apa4

Ha Bigminy Bij TBepamX peduoBUH, ra3y HalyacTiIle xa- ;
PaKkTepu3yoTh HE Macoi, a 00’eMOM. b

Ilpurknaanx 1. Crineku mosekya cyabhyp(IV) okcuay micTurhes
B Iforo mopiii KimbkicTio peuoBuuU 1,5 moab? fIka il maca Ta 06’em
3a HOpMAaJbHUX YMOB?

Hawno: Posé’asanna
n(S0,) = CKOpHCTaeMOC? (b)opMynaMH
= 1,5 moxb _NX _mX) . _V(X)
0 - n(X)= N, n(X)_—M(X) i n(X)__Vm .
mﬁsozg : 9 M(S0,) = 32 + 2+16 = 64 r/moub.
V(Soz) 9 Is nux QopMys BUIIHBAE:

c N(S0,) = n(S0,)* N,;

N(SO,) = 1,5 mons - 6,02 - 10*® momerysn/monb = 9,03 - 10* moneryr.
m(S0,) = n(SO,) - M(SO,);
m(S0,) = 1,5 moxas * 64 r/mons = 96 r.
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V(S0,) = n(S0,) - V,;
V =1,5 moasb + 22,4 1/moapb = 33,6 1.
Bidnogiow: 9,03 + 10°° momexya cynshyp(IV) oxcuny; 96 r cyasbyp(IV) okcu-
ny; 33,6 1 cyasdyp(IV) okcuny (H. y.).

IIpuxknan 2. BusHaure KiJBbKiCTh DPEUYOBHMHU Ta YMCJIO aTOMIB

Hirporery, mo micrarbca B mopuii asory N,, akxuil 3alimae 06’eM
280 i (H. v.).

Hano: Posg’azanna

V(N,) = 280 n | Busnauaemo KinbKicTs peuoBuHU azory N,:
n(N,) — ? n:L; n(Nz):ﬂ;
N(N) — ? Viu 22,4 n/monpb

n(N,) = 12,5 moisb.
Busnauaemo unciao mosexkyna Ny:
N=n-N,; NN, =n(N,): N,;
N(N,) = 12,5 mons - 6,02 - 10”® momeryn/Monb =
= 7,625 - 10* MOJIEKYJI.
¥ koxwHill Mmosekyai N, micTursca gBa aromu Hitrporerny:
B 1 moaekyii asory — 2 atomu Hitporeny,
aB 7,025 10* MOJIEKYJ a30Ty — X aTOMIiB;
24
x= lez ~1,505-10% atomis.
Bidnosiov: n(N,) = 12,5 moxs;
N(N) = 1,505 - 10* aromis.

IIpurnan 3. ¥V nopuii Bogu macoro 400 r posunuuau HCl 06’emom
89,6 s (u. y.). O6unciiTe macoBy uactKy (% ) XJI0pHUAHOI KMCJIOTH,
110 YTBOPHUJIACSH.

Iano: Poss’sa3anns
m(H,0) = 400 r Cnoci6 I. BusnauaeMo Macy TrifiporeH XJOPUIY
V(HCI) = 89,6 x m(HCl):
22,4 1 HCI mators macy 36,5 r
_ f) ’ ’ ’
w(HCD) — 2 2 89,6 1 HCl — m(HCI) r.
89,6 136,51
m(HCl) = W = 146 T.
Busnauaemo macy posuuny HCI:
m(p-ry) = m(H,0) + m(HCl) =
=400 + 146 = 546 (7).
BusHauaemMo MacoBy YaCTKY XJOPUZHOI KUCJIOTHU:
_ m(HC) o, _146 1600/ _ 0
w(HCl) = m(p-my) 100 % = 546 100 % =26,7%.

Cnoci6 I1. KinbKicTh PEUYOBUHU Ti[POTEH XJOPULY MOYKHA PO3PaXyBaTHU
3a (popmynmamu:

V(HCI HCI

VHC) n(HCI) = m(HCl)

n(HCl) = e S
v, M(HC)
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3a yMoBOIO 3amaui BiomMo 06’e€M rifporeH XJIOpUIy, a TOMY, CKOPUCTaB-
IIUCH IIePIIoi0 (GOPMYJIOI0, O6UMCIANMO KiJbKIiCTh PEUYOBUHMU:

n(HCl) = — 3281 4 o,
22,4 1/ Moab

Is gpyroi dpopmysu BusHAUAEMO MacCy TiIPOTeH XJIOPUAY:

m(HCl) = n(HCl) - M(HCI) = 4 moxasb * 36,5 r/monp = 146 r.

Hani, Ak y cmoco6i I.
Bionosiov: w(HCI) = 26,7 %.

Il 3anuTaHHA Ta 3aBAaHHA

°1.
° 2.
°3.
4.

*9.

*10.

11.

12.

*13.

9-

1o Take mMomApHUM 06’°eM rasy? -
SIki ymMOBU Ha3MBAOTh HOPMAJbHUMM? -
ChopmyioiiTe 3aKoH ABoOTaapo.

Yu omHAKOBI uMcJIa MOJIEKYJ 3a HOPMAaJbHUX YMOB: a) B 1 T
kucHio O, i B 1 r cyasdpyp(IV) oxcugy SO,; 6) B 1 10, Ta
B 1 1 SO,; B) B 1 mons O, Ta B 1 moan SO,?

Axy macy marumyTh rasu, o0’eMHM SKMX BUMIPAHO 3a HOp-
MaJbHUX yMoOB: a) 4,48 i1 O,; 6) 13,44 x1SO,; B) 3,36 1 HCI;
r) 5,6 1 CH,?

Axuit 06’em (H. y.) 3aiimae: a) xyop Cl,, maca akoro craHo-
BUTL 28,4 1; 6) rigporen #iomun HI, KinbKicTh peuoBUHHU SKO-
ro gopiBaioe 0,6 moiab; B) kKucenb O,, Maca AKOTIO CTAHOBUTH
64 r?

fAxa BigHOCHA MOJEKyJIApHA Maca rasy, AKIIO0 #oro 06’em
(1. y.) cranoButs 0,32 1, a maca — 1,144 r?

Busnaute MOJApHY Macy rasdy, SIKIO HOTO I'yCTWHA 3a HOD-
MaJbHUX yMOB JopiBHIOE 1,964 r/I1.

Axuit 06’em (H. y.) 3atimae cyminr 0,5 moab Kap6ou(IV) okcu-
oy CO, i 0,5 moxs Kucuio O,?

Axwuit i3 rasis — NH,, HF, NO, — yaanu, akmo foro maca
mopiBHioe 11,5 r i BiH saiimae 06’em (H. y.) 5,6 x?
Busnaute macy moprii Byriaekucioro razy CO,, y akiit mic-
TUTHCA CTIIBKU MOJIEKYJI, CKIIbKU IX MicTUTbCA y mopIii me-
rany CH, o6’emom 6,72 i (u. y.).

¥ moprtii Bogu macoo 239 r posunuman 5,6 g (H.y.) Kap6ou(IV)
okcuny. SIkoio € MacoBa yacTKa I[bOTO rady B PO3UMHI?

Y mocymury Hamuau 500 r po3uMHY 3 MACOBOKI YAaCTKOIO
amoniaky NH, 25 % . Posuun obGepe:xHO Harpinm, yHacCIifoK
yoro Bumapuaocsa 3,35 i (H.y.) amomiaky Ta 5 r Bomu. O06-
YHCJIITh MAaCOBY YaCTKY aMOHIaKy B YTBOPEHOMY PO3YMHi.
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§ 33. BigHoCHa rycTuHa rasis

Y ubomy naparpadii Bu gisHaeTeca npo:

® BiOHOCHY ryCTUHY raay;

¢ NesKi NOHATTH, KOPUCTYIOUNCH AKUMU BU SMOXKETE BUKOHYBATU
pi3Hi 06YNCNEHHS A9 BUSHAYEHHS BIGHOCHOT NYCTUHM ragis.

BuBuatoum BIacTHMBOCTI rasy, BasKJIWMBO 3HATU, JIETIIIHUN YU BaXK-
yuii BiH 3a iHIII rasm abo ixHi cywmimri (HampukJanm, 3a BoAeHb abo
noBiTpa). Ile Bkpait HeoOXigHO, 11100 BUSHAUMTH, e MOKHA 3aCTOCY-
BaTH NEBHUH ras Ha IIPaAKTHI, 3PO3YyMiTH, V AKHX IIapax atmocde-
pu BiH 30cepemKyeThbes i T. iH. Ile Ba)KJIMBO 3HATH U IJIs TOTO, IIIOO
BUDIIINTU, AK POSTAIYyBATH MOCYIUHY [Js 30MpaHHS ra3y — JIOTO-
pu gaOM (puc. 37) um goropu oTBopoM (puc. 38).

s Toro 1106 OIiHUTH, JIETIINH UM Ba'K4YMH ra3 MOPiBHAHO 3 iH-
UM ra30M, KOPUCTYIOTHCA 3HAUEHHAM BiTHOCHOI I'yCTUHU Tasy.

I3 Bu3HAaUYeHHA I'yCTUHU p PEeYOBMHU BUILJIMBAE, IO Maca M IIOp-
1ii peuoBuHU 06’eMoM V HOpiBHIOE

m(X) = p(X) - V(X).

3rigHo i3 mieo ¢opmysa0i0 OAHAKOBI 06’eMHU rasiB 3a OLHAKOBUX
yMmoB (HampukJjgazn, 3a T = 273 K i P = 101 325 Ila) matoTh pisui
Macu depe3 Po30iKHOCTI y BeJMYMHAX I'yCTUHU p, i p, HuUx rasis:

m(X,) = pi(X)) - V(X)), my(X,) = pu(X,) - V(X,).

HOua 1 monb OyAb-AKOTO rasy 3a HOpMaJbHUX ymMoB V =V =
= 22,4 n/Moib, TOAI HaBemeHa (opMyJia /sl BUSHAUEHHA MOJAPHOL
MacH ra3y HaOyBae BUTJIAILY

M = 22,4p.
BigHomienunsa 3HavueHb T'yCTMHU TasdiB y ximii Ta ¢isuii maswm-

BAIOTh 6i0HOCHOI0 2YCMuHOl0 00H020 2a3y 3a inwum. BigHocHy
IyCTHHY II03HAYalOTh OyKBOIO D:

L) L -
e

— - = EEE—
Puc. 37. 36upaHHA BOIHIO Puc. 38. 36upaHusa KUCHIO

BUTHUCKYBaHHAM HOBiTpﬂ BUTHUCKYBaHHAM HOBiTpﬂ
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_p(COy)
p(0y)
YmoBHO nosrauusmu (opmyry CO, ak X, a popmyny O, — ax
X,, BiIHOCHY I'yCTHHY ra3iB MOXHa BUPA3UTU TAKUM UYMHOM:
pX) _ M(X) _ M, (X)

D, (X)= .
E p(Xy) MX,) M, (X;)

D,,(CO,)

Bionocuna zycmuna za3y 3a iHwum 2a30M € BITHOIIEHHAM MOJIAP-
HUX a00 BiTHOCHMX MOJIEKYJIAPHHMX Mac IUX rasis.

Haituacrine BifHOCHY I'yCTUHY rasy BU3HAYalOTh 3a BOLHEM i 3a
HOBITPAM.

3a MOJApPHY Macy IOBiTps 6epyTh BEJIWUYHWHY, IO JOPiBHIOE
29 r/mMosb, AKY Ile HA3WUBAIOTHL CepeOHbol BiOHOCHON MOJAPHOIO
Mmacoi nosimpsa. SIk Bizomo, IOBITPS € cyMiIINIi0o B OCHOBHOMY Ta-
3iB a30Ty Ta KHCHIO, TOMY MOJIEKYJIU IIOBIiTps He icHYye.

BigaoCcHY rycTHMHY OYABL-IKOTO rasdy 3a HOBiTPAM i BogHEM o6UmC-
JIIOIOTH BiATIOBifHO 3a opMysiaMu

D, (X)- M, (X) _M, (X);

M, (moB) 29
M, (X) _M,(X)
M, (H,) 2

SAx1iro BimomMo BiJHOCHY I'yCTHHY rasy, HAIIpUKJAI, 3a BogHeM abo
3a IOBiTPAM, TO MOKHA BU3HAUUTHU HMOT0 MOJISIPHY Macy:

M (X)=2Dy (X);
M((X) = 29D__ (X).

T'yctuny rasiB MoskHa BU3HAYATU HE TiJIbKY 3a BOJTHEM i 3a mO-

BiTpsM, a i 3a OyIb-IKUM iHIIIUM I'a30M.

D, (X)=

oB

H lMpuknagu po3B’a3yBaHHS 3aga4
IIpuxnang 1. Koo € rycTrHa rasyBaToro xJopy (3a H. y.)? g
A"

HAano: Posé’azannsa
ras Cl, T'ycruna rasy mos’s3aHa 3 H0Oro MOJIAPHOIO MacOIO
r(Cl) — ? Ta MOJIAPHUM 06’eMOM HOPMYJIIOI0
2 ?
M(X)
p(X):V—,

m

3a AKOI0 ¥ 00YMCII0EMO I'YCTUHY I'a3yBaTOro XJOPY:
M (Cl,) 71 r/mounb
p(CL)=— == 22,4
i ,4 J1/MOJIB
Bidnosgids: 3,17 r/n (H. y.).

=3,17 r/n.
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IIpuxaan 2. BigHocHa rycTuHa rasyBaTol PeYOBUHU 3a METAHOM
CH, nopiBHioe 4. fIki BigHOCHA MOJIEKYJIApHA Ta MOJApPHA MacH,
a TaKoK Maca ofHiei Mosexkyau 1iei peuoBUHUI?

Hano: Pose’asanns
N(X) = 1 moserysa Ina BigmoBifni Ha mepile 3anmuTaHHA 3aJadi CKO-
Dy, (X)=4 pucTaemMocsa GopmMyI0i0
: M(X)
_ D, (X)=—"r-=—"—.
M/(X) —? o, (X) =77 (CH,)
MX) —? Toxi
m(mosiekyau) — ? onL
M(X)=Dg,(X) - M(CH,)=4-16=64 T/MOJIb;
M, (X) = 64.
Jiia BigmoBiAi Ha Apyre 3anuTaHHA 3aadi CKOPUCTAEMOCS (DOPMYJIOI0
m(rasy) N
M(razy) N,
a00 TpOoIopILiero:
6,02 - 10* momexyn rasy X mamoTh Macy 64 T,
a 1 moseryJsa — Macy X TI.
I3 mpomnopirii oTpumyemo:
=T _1063-10% 1.
6,02 - 10

Bidnosidv: BigHOCHa MOJIEKyJsdApHa Maca 64; moaspHa maca 64 r/MoJib;
-22
maca moJyekyau 1,063 10 “ r.

Ilpukman 3. OO0UYMCIiTEP 3HAUEHHS BiJHOCHOI T'yCTHUHHU TiIporeH
cyabdiny (cipkoBoguio) H,S 3a Boguem H,, mosirpam, azorom N,,
kucaem O,, meranom CH,, kap6ou(II) okcugom CO.

Hano: Poss’azanna
ras H,S IITo6 BusnaunTy BigHOCHY rycrury H,S 3a H,, moBitpsam,
Dy (H,S) — ? N,, O,, CH,, CO, CKOP]I:I;('II‘;!:\;IOC;@/OpMyJIaMH:

— 9 D. H — 9 — T'/MOJIb _
DnoB(H2S) ‘ HZ( ZS) M(Hz) 21‘/MOJ’[L ?
D8 — ¥ M(H,S) 34r/

__ 9 _ 2S) _ 34r/Monb _ .
Doz(st) ) Dyon (HS) M (moB) 29r/Moub 1,172
DCH&(HzS) —F MH,S) 34r/mons

_ 2°) _ .
Dyo(H,S) — 7 Dy, (H,8)= M(N,)  281/moms 1,214;
D, (H,8)= M (H,S) _ 34 r/moib ~1,063;
: M(0O,) 32r/monb
_ M(H,S) 34r/monb _ .
Dy, (H,S)= M(CH,) 16 1/moms =2,125;
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Bionosiov: DHz (H,S) =17; D

M(H,S) 34r/monb _
M (CO) T 28 r/MOJb B

Dy (H,S) = 1,214.

os (HS) = 1,172;

Dy, (H,S) = 1,214; D, (H,S) = 1,063;

Dy, (H,S) = 2,125; Doo(H,S) = 1,214.

Il 3anuTtaHHA Ta 3aBAaHHSA _9-

°1.

°2.

3.

* 4,

*9.

*10.

11.

12.

IITo Ha3mBaOTh BiTHOCHOIO I'yCTUHOI OJHOTO rasy 3a \-
igmum? .
3 AKOI0 METOI0 BM3HAYAIOTH BiJHOCHY T'YCTHHY rasiB

3a moBiTpAM?

Yomy pgopiBHioe ryctuHa (r/1) cyabdyp(IV) okcumy SO,,
arkmo 128 r ifioro 3a HOPMaJBHUX YMOB 3aliMalOTh 00’eM
44,8 n?

Ax ma migcrasi popmynu amoriaky NH, BusHaunTu iioro ryc-
THHY 3a HOPMaJbHUX YMOB, BiJHOCHY I'yCTHHY 3a a3oToM N,
i 3a moBiTpAM, a TAaKOXK Macy OOHiel MOJIeKyJsu?

Binmocna ryctuna geaxoro rasy 3a BogHeMm H, mopisaioe 32.
fkor0 € BimHOCHaA r'ycTWHA ITHOTO rady 3a MOBiTpAM?

Yomy mopiBHIOE T'yCTHMHaA raszy, AKIIO 5 J HOTo 3a HOPMAaJb-
HUX yMOB MaioTh Macy 12,05 r, Ta gka iioro BigHOCHA I'yCcTHU-
Ha 3a metanom CH,?

Busnaute ¢opmysy rasyBaToi PeYOBMHU, IO CKJIAJAETHCS
3 aromiB Cmiimito # Tigporemy, SIKIIIO CIIiBBiIHOIIIEHHS ITUX
aToMiB cTamoBUTH 1 : 4, a BimlHOCHA T'yCcTMHA 3a MOBIiTPAM 3a
HOpMaJbHUX ymMoB — 1,103 r/u1.

BigHocHa ryctmHa mapu geskoi peuoBunu 3a Kapoou(Il) oxcu-
mom CO 3a HOpMaJIbHUX YMOB HOpiBHIOE 6. fIKOI0 € BigHOCHaA
MOJIEKYJIApHAa Maca Ifiel peYOBUHU Ta Maca OfHiel MOJIeKyJu?
I'ycrura mapm ¢ocdopy 6inoro sa meranom CH, sa meaxoi
TeMueparypu nopiBHIoe 7,75. CKinbKM aTOMiB y MOJEKYJIi
dochopy 3a mux ymoB?

Maca 1 1 geAakoro rasy 3a HOPMaJbLHUX YMOB JIODPiBHIOE
1,251 r. BusHauTe BifHOCHY TYCTHHY IILOTO T'ady 3a BOAHEM
i macy omHOTO aTromMa, AKIIO MOT0 MOJEKYJU ABOATOMHI.
Maca 300 cm® rasy sa HOpMaJbHHX yMOB mopieuioe 0,86 r.
fxa BiZHOCHA rycTHHA IbOro rasy sa asoroM N,?

Yomy mopiBHIOE BigHOCHa rycTtuHa 3a BogHeMm H, i 3a moBi-
TPAM Takux rasis, ax ¢rtop F,, xapb6or(Il) okcuny CO, rigpo-
reH cyabpig H,S?

}
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§ 34. Po3paxyHKoBi 3afauvi: BUBejeHHA HaNPOCTilInX
dopmyn peuoBMH 3a JaHNMN KiNbKiCHOro aHanisy

Y ubomy naparpadi Bu gisHaeTecs,
AK CKNacTy HannpocTiwy (opMyny PEeYOBUHU 3a AaHUMU KifbKiCHOro
aHaniay.

Haitnpocrinri ¢gopmyan mokasyooTh BifHOCHe (a He icTMHHE) Hali-
MEHIIIE CIIiBBiJHOIIIEHHA YMCEJ aTOMiB PiSHMX €JeMEeHTIiB y IeBHi#
peuoBmHi. 1106 3HaliTH icTHHY (opMyay Iiel peuoBMHU, MOTPiIGHO
3HaTHU Ii MOJIADHY Macy.

PosrasaemMo pekinbKa MNTPUKJIAAiB BUBEIEHHS HAWIPOCTIIIINX
dopmys Ha miAcTaBi maHMX KiJgbKicHoro amasisy. Haramaemo, 1mo
Oig KiAvKiCHUM aHAAi30M CJiL PO3YMiTH KiJbKicHe BH3HaUEHHSA
BMicTy aTOMiB OyAb-IKKMX €JIEMEHTiB, II[0 BXOAATH A0 CKJALy Pedo-
BUHU, a00 CIIiBBiAHOIIIEHHSA YIMCEJ ATOMIB ITMX €JIEMEHTiB.

I Mpuknagv po3B’sa3yBaHHA 3apad

IIpuxaaxg 1. Macosi uactku Cyabpypy # OKcuremy 7
B okcuai mopiBuiooTh 40 % i 60 % BigmosBigHO. BuBemiTn -

(opMyJy OKCHULY.

Hano: Poszs’azanna
w(S) = 40 %

ITpunycTumo, 1o GopmMyabHA OJUHUILA CIIOJY-
w(0) = 60 %

KU CKJazaeThbed 3 x aromiB Cynbdypy Ta y aToMiB
S0, —? Okcureny. Toxi mio ¢opmysy B 3arajbHOMY BHU-
TIALL MOJKHA 3alucaTh SIK SxOy. Takum uymHOM,
HeoOXiHO 3HAMTH CIiBBiZHOIIEHHS X : Y.

Bigmocui atomui macu Cyawsdypy it Oxcuremy
B JaHiil peuoBuHi BigHOCATHCS AK 32 : 16.

BiamoBigHo 10 ymMOBu 3ajadi Iie CHiBBigHOIIIEH-
Ha popiBHIoe 40 : 60. Omxe, 32x : 16y = 40 : 60,
3BiIKU OZePIKYyEMO:

~40.60 _4 95.3,75.
32 16
Hatinpocrimie cniBBigHOIIIEHH, BUpPaMKeHe B ILJINX
YucJIax, OTPUMAEMO, SAKIIO PO3TIINMO Oxep:KaHi

ypcja Ha HaliMeHIle 3 HuX, TooTo Ha 1,25:

x:y=1:3.

Bidnogidv: Haiimpocrima ¢opmyna peuoBurHu SO,.
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IIpuxaax 2. Macosi uactku Iimporemy, Hitporeny # Oxcureny
B KHCJIOTi HOPiBHIOIOTH Bigmosiguo 2,13 %, 29,79 % i 68,08 % . Bu-
3HAUTe HAUIIPOCTIMTy (OpMYJIy KUCIOTHU Ta il MOJIAPDHY Macy.

Haro: Posze’asannsa

wH) = 2,13 %
w(N) = 29,79 %
w(0) = 68,08 %

Banucyemo Gopmyny peuosunu Ak H N O,.
Busraunwmo cmiBBimHOIIEHHA X, Y 1 2, BUXOmAYH
3 TOro, 1o BimHOCHI aTromui macu Iizporeny, Hi-

TporeHy i OKcureny BigHocaTbesa gk 1 : 14 : 16:
HN,0, — ? porexy v Bia

MHN,0,) — ?

Il 3anuTaHHA Ta 3aBAaHHA
°q,
°2.
°3.

°4,

*9.

_2,13 29,79 . 68,08

1" 14 ° 16
IITo6 omep:kaTu IiJTOYMCIOBE CIIiBBiAHOIIIEHHS,
HoAiIuMO oTpuMaHi umciaa Ha 2,13:

x:y:z =2,13:2,13:4,26.

x:y:z=1:1:2.
Om:xe, Halmpocrima ¢opmyna kuciaoru HNO,,
ii MmossipHA Maca JopiBHIOE 47 T/MOJIb.

9-

o posymitoTs mif KimbKicHUM aHaIi3oM pedoBUHU? -
Ha m1o BKasye Haimpocriiia Gopmyaa pedyoBUHU?
IITo 060B’s3K0BO MOTPiOHO 3HATH, 100 Ha mixcTaBi

}

-

HY (popmyry?

S0 OYKBOIO IMO3HAUAIOTH MaCOBY YaCTKy eJeMeHTa B pedo-
BuHi? Ha 110 BKasye mMacoBa yacTKa?

Haitnipocrinry dhopmynay cyabdiny Jy:KHOTO ejieMeHTa, V SKOMY
macoBa uacTka Cynabdypy cranoBuTh 15,76 %, mMokHa mO-
JaTu TaKUM YUHOM:

a) Na,S; 0) K,S; B) Li,S; r) Rb,S.
Haitnpocrimnoo ¢opMys00 peuoBUHU, V AKifl MacoBi yacTKu
Cynbdhypy Ta @ayopy mopisHioiors 21,9 % i 78,1 %, €:

a) SF; 6) SF,; B) SF.; r) SF,.
Enemenr E i3 macoBoro udacTtkoo 18,42 % BXOOUTH SO OKCHU-
Iy, CKJafm AKoro Mae Hainpocrimy gopmyny E,O,. Ileit exe-
MEHT Ma€ Ha3BYy:

a) Bop; 0) ®Pepywm; B) Hitporen; r) Manras.
Haitnpocrimnoo ¢opMysio0 HITPOT€H OKCHUAY, V AKOMY Maco-
Ba vacTka Hitporeny B 1,75 pasa 6inbIlia 3a MacoBY YacTKY
Oxcureny, €:

a) N,O;; 6) NO; B) NO,; r) N,O.

Vaaro mopiito peuoBunu macoo 100 r, y akiii macoBa uacT-
Ka Pepymy craHoButh 72,4 %, pemra — Okcured. CKinbKu
aromiB Pepymy MicTUTh GOPMYJbHA OJUHUILA PEUOBUHU?
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*10. Cruagite madmpoctinii ¢GopMyJan ABOEJIEMEHTHUX CIIOJYK
ckaany E B/ Ta obumcnits ixHi MOJApHi, a Ae MmOTPiGHO —
GopMyJaBbHI Macu 3a TAKUMH JTaHUMU:

BapianT A B B r T I
Enementn C, Cl Al F Si, H Mg, I Fe, S Cu, O
w(B), % 92,21 67,86 12,5 91,37 26,67 11,11

*11. IesAxuit ea1eMeHT B OKCH[Ii, e HOro MacoBa YacTKa CKJIagae
50 %, BuUABJAE BAJEHTHIiCTh, 1110 mopiBHIOE IV. fAka maiimpo-
crima GopMmysa IIbOTO OKCHAY Ta HasBa eJeMeHTa, 0 Horo
yTBOpIOE?

*12. Vuacuigok poskiaaganua 20 r mesaxoi coji 3a TemmepaTypu
1000 °C yrBopuinoca 4,48 1 (#. y.) kapoor(IV) okcuny CO, Ta
0,2 moab kadbmiit okcumy CaO. fxoio € HaiimpocTtimia ¢dop-
myJsia Ta GopMyabHA Maca Iiei cosi?

13. PeuoBuua wmictuth (3a macow) 26,53 % Kamimo, 35,37 %
Xpomy, 38,10 % Oxcureny. Crkjaaznite ii maiimpoctimty dop-
MYJIy.

Il TecToBi 3aBAaHHs1 I

BukonaiiTe TecToBi 3aBHaHHsA, I00 CaMOCTiiHO IepeBipuUTH
SAKiCTh 3aCBOEHHS HABYAJLHOI'O MaTepiaiy.

1. Haiimeniry macy mae 1 MOJb peUYOBUHU
A MnO,
B SO,
B CO,
I' NO,

2. YV mopuii Kanabmiii kap6oHaTy Macoio 45 r MicTUTBCA KiJb-
KicTh peYoBUHU, IIIO JTOPiBHIOE
A 0,65 moap
b 0,45 moan
B 0,85 moian
I' 0,25 moan

3. ¥V mopiiii opTodochaTHOI KHCJI0TH Macow 24,5 I YHCJIO0 CTPYK-
TYPHUX YAaCTUHOK CKJIAIae
A 1,505-10%
B 6,02-10%
B 3,01-10%
I 4,515-10”
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10.

Mosnsipauit 06’eM OyAb-IKOr0 rasy 3a HOPMaJbLHUX YMOB JO-
piBHIOE

A 6 -10” r/monb

B 22,4 r/moun

B 6 - 10* x/moub

' 22,4 n/moinb

CepegHa MoJiApHA Maca MOBiTPA AOPiBHIOE

A 22,4 r/monb

B 29 r/mouasb

B 22,4 n/monb

' 29 a/moab

Mounsapuuit 06’em ragy (V,,, j), KinbkicTb peuoBUHU (71, MOJB)
Ta o6’em mporo rasdy (V, s) sB’aAsaHi Mik coboio cmiBBigHO-
IIeHHAM

AV, =n/V
B V,=V/n
BV,=V-n
T V=n+V

Maca (y rpamax) xap6ou(II) okcugy CO, 1o saiimae o6’em
5,6 g (H. y.), IOpiBHIOE

A 11

B 7

B9

rsb

ITpubausue uwmciao mosexysa B 1000 i (H. y.) KUCHIO OOPiB-
HIOE

A 22,4 -10*

B 81-107%

B 2,7-10%

r 6-10%

Bigomo, 1mo 320 r mHeBimomoro rasy (H. y.) 3aiiMaioTh 00’eM
112 n. Hum rasom €

A ClO,

B SO,

B CO,

I' NO,

Axuit 06’em (H.y.) 3aiiMmae KuceHb, y3ATHil Macow 96 r?

A 67,21

B 98,4 n

B 76,8 n

r 20,1
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11.

12.

13.

14.

15.

16.

17.

BignocHa ryctmHa mokKasye

A y ckinbKku pasiB oguH ras rycrimmuii s3a immmi

B y ckigbKuy pasiB Maca omHOro rady Oijbllia 3a Macy iHIIIOTO rasy

B y ckinbKku pasiB onuH ra3 BayKuMil 3a iHIIWH

I' y ckinbKu pasiB 06’em 1 r ogHoro rasdy Oigbinuii 3a Bigmo-
BigHuuii 06’eM iHIIIOTO rasy

T'as i3 BigHOCHOIO I'yCTHMHOIO 3a BogHeM 17 — 11e

A xijop Cl,

b xap6ou(IT) okcux CO

B rigporen cynsdin (ciproBogerns) H,S

I' kucens O,

HassiTh rasores, BifHOCHA I'yCTHMHA Hmapu AKOrO 3a IIOBiTPAM
IopiBHIOE 5,52

A ¢rop

b Opom

B xJjop

T' fiox

Bigomo, 1110 5 MOJIBL JBOATOMHHX MOJIEKYJI AEeAKOr0 HEeMEeTaly
maoTh Macy 140 r. IIpo AKy peuoBuHy #meThca?

A O,

B N,

B Cl,

I' F,

VY axkiit maci cpibaa MicTUTBCA CTIIBKM K aTOMiB, CKITBKH iX
mictutreea B 19,7 r 3omora?

A 6,9

B 12,3

B 16,4

I 10,8

Yucao moJserkyn y mopiii asory N, o6’emom 8,96 i (H.y.) KO-
piBHIOE

A 2,408-10%

B 6,02-10%

B 3,612-10%

I 3,01-10%

Haiinpocrimormo ¢opmysioro pedoBuHU, y AKill MacoBi dacT-
ku Hitporeny ta I'izporeny mopiBHmOOTH Bigmosiguo 82,35 %
i17,65 %, €

A NH

B NH,

B NH,

I' NH,
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18. Haiinpocrimioo ¢GopMyJa00 PeuYoBHMHM, Yy SAKiii MacoBi uact-
ku Kapbony ta Tigporeny mopiBHIOIOTH BiamoBizuao 75 %
i25 %,¢€
A CH,

B CH,
B CH,
I' CH

19. ®opmysoro oxcuny Banazgiio, y skomy maca Bamagito B 1,275 pa-
3a Oiabpia 3a macy OKcuremny, €
A VO
B V,0,

B VO,
r v,0,

20. ®opmyJsor0 okKcuay MaHrany, y #AKoMy Maca MaHraHy
B 1,0181 pasa menmia Big macu OKcuUTreHy, €
A MnO
B Mn,O,

B MnO,
I' Mn,O,

I Havisa)knuBiwe B po34ini 4 I
e KinpkicThs peuoBuHmM — (QismuHa BeJWUYMHA, AKa BimoOpaskae

KiJBKICTH CTPYKTYPHUX YACTUHOK (aTOMiB, MOJIEKYJ, (DOPMYJIb-

HUX OAWHWUIIL TOIIO) Y HMEeBHi# mopiii peuoBuHU.

OguHUIA BUMipy KiJIBKOCTI PEUOBUHU — MOJb.

1 Moab — ITe TaKa KiJbKicTh peuoBuuu (abo ii mopirisa), axa mic-

tuthb 6,02 - 10* uacTuHOK (aTOMiB, MOJIEKYJI TOLLO).

MonsapHOI0O Maco Ha3WBAIOThL MAcy OJHOTO MOJIS PEUYOBUHU.

Maca peuoBmMHU, UMCJIO CTPYKTYPHUX YACTHUHOK (aToMiB, MoJe-

KyJa, (GOpMYJbHUX OAWHUIL TOINO), MOJIpHA abo GopmMyabHA

Maca 3B’A3aHi CHiBBiAHOIIEHHAMI, HA IiJcTaBi SKMX MOYKHA 00-

YUCIUTUA OYyAb-AKY 13 IIUX BEJWYUH, AKIINO Bimomo ABi immri:

N(uacTuHOK) _ m(pedyoBUHU)
N M (pevuoBunuI )

A

T'asyBaTra peuoBuHA KijJbKicTio 1 MOJIbL Hes3aJIeKHO Bif ii mpupogu
3a HOpMAaJLHUX yMOB 3aiimae o6’em 22,4 n. Ile#r 06’em HasuBa-
I0Th MOJIIPHUM 00’€MOM rasy.

Monsapuuii 06’em razy — 1e 06’em 1 MOJIb JaHOT'O rasy.

3akoH ABoraapo: B OJHAKOBMX 00’eMax pisHMX rasiB 3a omHa-
KOBUX yMOB (TeMIOepaTypu Ta TUCKY) MiCTUTHCA OJHAKOBE UUCJIO
MOJIEKY.JI.

BigmocHa ryctuHa rasy 3a iHIIIMM ra3oM € BiJHOIIIEHHSIM MOJISP-
HUX a00 BiJHOCHMX MOJIEKYJISPHUX MAacC IIUX rasis.
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PO &

OCHOBHI KJIACA HEOPIAHIHYHUX CIMNOJIYK

§ 35. Okcuaum: ixHin cknag, Ha3Bu
Ta pi3nYHi BNacTUBOCTI

Y ubomy naparpadi Bu gizHaeTecs:
* AKUIA CKNaA MaTb OKCUAN;

* AK YTBOPIOKOTbL IXHi HA3BMW.

* Mpo disnYHi BNACcTUBOCTI OKCULIB.

Crkmanm okcuaiB. Bam ysxe Bimomo, ITI0 AesiKi OKCUIM YTBOPIOIOTH-
ca B pesyJsbTaTi peakniit peuoBuH 3 KucHeM O,. Taki peakiii Hasu-
BalOTh pearkyiamu OKUCHEHHA, TUIl peaKIil — cHmoaydeHHA. Jleaxi
3 HUX CYIPOBOIKYIOTHCS I'OPiHHAM, HANPUKJIAL B3a€EMOJisl KUCHIO
3 IIPOCTUMU PeUYOBHHAMU — CipKOIO Ta MarHiewm:

S+0,=50,1
HeMeTa OoKCH[|

HeMeTaJiYHOTO
eJleMeHTa

2Mg+0,= 2MgO

MeTas OKCHJ
MeTaIivHOTO
eJleMeHTa

T'opinHa ckiaagHol peuoBuMHU, Hampukiaajn Mmerany CH,, omucye
TaKe PiBHAHHA:
CH,+20,=C0,+2H,0
CKJagHa OKCHuJ OKCH[

pedoBUHA HEeMeTaJIidHOTO HEMeTaJIiYHOTO
eJieMeHTa eJIeMeHTa

ITeBHi peakIii 3 KucHem BimbyBaloThcAa 0e3 TOPiHHA, MOBiJIBHO,
imoni maBiTh HemomiTHO. IIpMKIagOM TAKOTO OKMCHEHHSA € YTBOPEH-
HA ip:ki Ha moBepxHi 3anisa, OKCHMOHOI ILUIIBKM Ha IIOBEpXHi Oara-
THOX METaJiB, 30KpeMa aJIIOMiHii0:

4Fe +30,= 2Fe,0,

MeTan OKCHJL
MeTaJivHOro
eJeMeHTa

4A1+30, = 2Al1,0,

MeTa OKCHL
MeTaJIivHOTO
eJleMeHTa
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O'mce, MOKHa 3p06HTI/I BHCHOBOK:

OKcudu — 1e PeYOBMHH, II0 CKJIAJAIOTHCS 3 aTOMIB JBOX ejIeMeH-
TiB, omuH 3 AKMX — OKCHUreH y CTymeHi OKMCHeHHA —2.

CkJiam OKCHUIIiB MOKHA y3araJbHUTH (POPMYJIOIO

Exoz’
y akiit E — aTomm merasmiuHoro abo meMeTaJIiuHOTO XiMiuHOrO eJie-
MeHTa, Io0 yTBopuB okcun; O — aromu OKcureny; x, 2 — iHIEK-

cH, II[0 II03HAYAIOTH UKMCJIO ATOMIB €JIeMeHTiB, 3 AKUX CKJIATaeTbCs
OKCH/[I.

OckiZnbKM X — Ile YMCJIO aTOMIiB ejeMeHTa, AKe OOPiBHIOE Ba-
ageuTHocTi OKcureny, Tooto II, a z — umciao aromie Oxkcureny, Mo
IOpPiBHIOE BAJIEHTHOCTI APYroro ejgeMeHTa, TO 3arajbHy (GOpPMYJIY
OyIb-IKOTO OKCHUIY MOMKHA 3allMCATH y TaKHil CIIocio:

E,0..

SKio 2z — mapHe UYMCI0, TO 3HAYEHHS iHIEKCIiB CKOPOYYIOTh
Ha 2, Hampukiax, Gopmyny okcuny S,0, sanucyrors ak SO,.

HazBu (HOMeHKJaTypa) okcumiB. HasBu OKcCHIIB CKJamaioTh
i3 Ha3BW BiANOBiZHOrO ejieMeHTa B HAa3WBHOMY BiIMiHKY Ta cJoBa
«OKCHI», HAIIPUKJIAL:

CaO — xamnbmiit okeupn, Li,O — mirtiit okcug.

IcuyioTs ememMeHTH, IO BUABJAIOTL PidHY BAJE€HTHICTH, HAIPU-
kaan Cyabdyp, i uepes Iie CIPOMOKHI yTBOPIOBATH KiJbKa OKCUIIB
pisHoro ckmaazny: SO,, SO,. Tomy HasBuM TaKUX OKCHUJIB Jelo Bifj-
PiBHAIOTHCA: WiCJsA HA3BU €JIeMEHTAa B KPYIJIMX NY:KKaX PUMCBHKOIO
(PO BKAa3YIOTh MOr0 BaJIEHTHICTH y CHOJIYIIi.

Huna oxkcugiB Cyunbshypy maemo taki mHasBu: SO, — cyasdyp(IV)
okcun, SO, — cyansbyp(VI) okcun, a a1a oKkcuiiB, Haupukiaan, Pe-
pymy: FeO — depym(Il) okcun, Fe,0, — depym(III) okcun.

OkcupiB ny:ke 6araTo — iX yTBOPIOIOTH MaiiKe BCi IpoCTi peuo-
BUHM Iij yac B3aeMozii 3 kucHeMm O,.

Hesakxi mpocTi peuoBuHM 0Oe3mocepesHbO 3 KUCHEM He B3aeMOJi-
oTb. lle MeTasu cpibso Ta 3070TO, a Takoxk HeMmeranu (rop F,,
xjop Cl,, 6pom Br,, fton I,. Ase me He o3Hauae, IO OKCUJIIB ITUX
€JIEMEHTiB He iCHye — iX OTPMMYIOThH B iHIIU# cmocib, AKMil Ha3u-
BaloTh Henpamum. Hemeraniuui ememenTtu I'eniii, Apron, Heon ne
YTBODIOIOTH OKCHUZIB y3araJi.

®isnuyni BmactuBocti okcuaiB. Konu posriagaiors ¢diswuni Biac-
TUBOCTi PEUOBMH, TO Bifi3HAUalOTh 3a B3BUYAMHUX YMOB (THUCKY
101,325 xlIla (mopmanbuHa atmochepa) i Temmeparypu 20 °C) ixHin
arperaTHH CTaH, KOJIp, TEMIIEPATYPY ILIABJIEHHS, PO3UNHHICTD.
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OKcuau, yTBOPEHI MeTaJiuHMMU ejleMeHTaMH’, 3a 3BUYANHUX
yMOB I1epe0yBaioTh y TBepaomy craHi, manpukaan gpepym(Il) oxcuy
i xpom(VI) okcun. Bunsarok — manrau(VII) okcun, skuii € pigu-
HOIO, ajie I BiH 3a Temmeparypu, HuKu4oi 3a 6 °C, mepexoguTh
y TBEepAUHA CTaH.

Ha BigmiHy Bij okcuaiB MeTaliYHUX eJIEMEHTiIB, OKCHUIN, YTBO-
peHi HeMeTaTiYHMMM eJIeMEHTaMH, MOMKYTb OyTH B3a 3BHYAWHUX
ymoB rasysarumu (CL,0, CO,), pigkumu (SO;, Cl,0,) Ta TBepamMu
(Sio,, B,O,, P,0,) peuoBuHaMU.

Okcunu, yTBOpPEHI MeTaJiyHMMM eJieMeHTaMH, MAaloTh, AK IIpa-
BUJIO, BHMCOKi TeMIepaTypu ILJIaBJEHHs MOPIBHAHO 3 OKCHIAMWU,
YTBOPEHUMU HEMETATIYHUMU eJIeMeHTaMU.

Binbimricts OKCUAIB, YTBOPEHUX MeETAJTIUYHUMHU eJeMeHTaMH,
Yy BOZAi He PO3UMHSIOTHCA Ta He pearyioTh 3 Helo, a IlepeBakHa 0ijb-
LIiCTh OKCHUAIB, YTBOPEHUX HEMETAJTiUYHMMU eJieMeHTaMM, HaBIaKH,
PO3UMHSIOTHCA Y BOAL Ta pearyioTh 3 HeEO.

H Mpuknagu po3B’aA3yBaHHSA 3agad

IIpuxaan 1. BusHaure BaJIeHTHICTH eJleMeHTa, 1[0 YTBO- -
pus okcux: Se0,, 1,0,, B,0,, MoO,, Mn,0,, CL,0. -

Posé’asanna

CrJaz oKkCcHIiB MOXKHA IlepefaTH 3arajpHoI0 (opmysnoo E,O,, xe
z — umeao aromiB OkcureHy. Y OiHapHHX CIOJYKax cyMapHa Ba-
JIEHTHICTh YCiX aTOMiB OJHOTO ejieMeHTa JOPiBHIOE CyMapHill BaJeHT-
HoOCTi Bcix aTomiB ampyroro eimemeHTa. B okcumax aromu OKcUTeHY
3aBiKIY BUSABJIAIOTH BaJleHTHicTh II, 11e mae MOMKJIMBICTh BUSHAYUTU
1 BaJIeHTHiCTh BigmoBigHoro esemenra. CKiazeMo TaOJIMIIO:

1. YKasyeMo BaJeHTHiCTb

I II II II I 1 I
aToma Oxcurexy Se0, | ,O; [ B,O, | MoO, Mn,0,( CL,0

2. TIlepeMHOKYEMO UYHCJIO aTo- 4 10 6 6 14 2

miB OKcureHy Ta HOTO BaJIeHT- 11 Jis Jis Jus 11 it
micrs (II) Se0, | 1,0, [ B,0, | MoO, |Mn,0,| Cl1,0

3. [Iinumo BusHaUeHMH TOOYTOK
Ha iHZEKC, IO BKAa3y€ YHUCJIO
aTOMiB JApyroro eJjieMeHTa, Ta | IV I v ur i VI I | VIT IT I 1
3aIllICYyEMO OTpPHUMAaHe 3HAUYEHHS Se0, [ L,0; | B,O; [ MoO; Mn,0,| CL,0
BaJIECHTHOCTi HaJl CHMBOJIOM I1IbO-
TO ejleMeHTa

vV II VI VI 1

v
Bidnosids: Se, I, B, Mo, Mn, CI.
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Ipuxmnanx 2. aiiTe HA3BU OKCHAAM, CKJIaJA AKHUX IOJAHO TAKUMHU
dbopmymamu: MgO, Al,O,, K,0, NO,, N,O;, C1,0,, WO,.

Pos3g’a3anHs

HasBu eneMeHTiB, 1[0 YTBOPIOIOTH JaHi OKCHUAM, 3HAXOANMO B IIe-
pioguuniit cucremi ximMiuHUX esemMeHTiB (AuUB. opsair).

Crnim matu Ha yBasi, mo enrementu Maruinn, Kamiti Ta Amominiit
Yy CIIOJIYKaX BUSBJISAIOTH IOCTiliHEe 3HAUEeHHSA BaJEHTHOCTi, AKe Biamo-
Bilae HOMepy rpynu B IepioguuHiii cucremi ememenTiB. Tomy B Ha-
3BaX OKCHJIB, II[0 YTBOPEHI UMM eJIeMeHTaMM, IXHIO BaJICHTHICTb
Y KPYIVINX OYXKKaX He BKa3yHTh.

Bidnosids: wMar"ili oxKcupn, aJOMIHIA OKcuzg, KaJiili oxcurn,
"Hitporer(IV) oxcum, wmitporen(V) oxcuzn, xaop(VII) oxcwupm,
Boabdpam(VI) oxcug.

IIpukaan 3. O6UMCIiTL MacoBy HYacTKy ejieMeHTa XJIopy y #oro
okcuzi Cl,0,.

Hano: Pose’asannsa

CL,0, O0YUCII0EMO BiTHOCHY MOJIEKYJIAPHY Macy OKCULY
CL,0,:

w(Cl) — ?

M/(CLO,)=2-A(Cl) + 7 - A(0) =
=2-385,5+7-16 = 183.

Busnauaemo MacoBy 4YacTKy eJieMeHTa y #Ooro
oKcuzi 3a GopMYyJIOIO

nA, (E)

YB3 w50,

-100 %

2355

w(Ch="7g3

-100% ~38,8%.

Biodnosios: B okcuni Cl,0, macoBa yactka Xiopy
38,8 %.

Il 3anuTaHHs Ta 3aBAaHHA l,-
Il

°1. fAxuit enemMeHT O0OOB’SIBKOBO BXOAUTH OO CKJAIY \

oxkcunais? fIka Horo BaJIGHTHICTB? -
°2. fx yrBopioOTL Ha3Bu oKcuaiB? HaseniTh mpukianm.

3. Busnaure BaJIeHTHiCTH ejleMeHTa, If0 yTBopuB okcuj: TiO,,
Lo, Cl,0, Bi,0,, NO,, As,O. laliTe Ha3BU OKCHAAM.

4. Craanite dopmynu: cranyMm(IV) okcuay, miTporeu(Il) okcu-
ny, xpom(VI) okcugy, 6op(Ill) oxcumy, docdop(V) okcuny,
apreatyM(I) oxkcuny, maurau(Il) okcuzgy.
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*5.

*6.

*7.

10.

11.

Y sxomy 3 mepeaiuenux okcufiB N,O, NO, N,O, 6inbma ma-
coBa yacTka Oxkcureny? [HoBemiTh Iie BiAmoBigHMMU po3pa-
XYHKaMMU.

CruaznitTe piBHAHHA peaknil ropinaa meramy CH,. O6uuciits,
AKa KiJBKiCTh KOMKHOI DPEUOBMHM YTBOPUTHCS B Pe3yJIbTATi
peakmii, AKIIO 3 MeTaHoM mpopearyBauo 1,51+10% moxery
kucHo O,.

Axuit 06’eMm KucHoO (H. y.) IOTpibeH AJA CHAJTIOBAHHSA IIO-
POILIIKOMOAIOHOTO MarHito mMacoilo 12 T, AKIIO B pes3yJbTaTi
peaxkirii yTBoproeThca OiHapHa croayka ckjaaxy MgO?
IlepemiuiTy TBepai, piaxki Ta rasysaTri okcuau, 3 AKUMH BU
CTUKAJNCA: a) Y MOBCAKAEHHOMY KHUTTi; 0) Ha ypokKax Ximii.
HanumriTe ixHi dopMmysu I BuU3HAUTe BaJIEHTHICTH ycix eJe-
MEHTiB.

fAx smiHoeTbcsa 3a0apBJI€HHS OKCHUAIB 3i 306iMbIIEHHAM Ba-
JIEHTHOCTi eJleMeHTa, II[0 YTBOPUB OKCHUL?

Ha3sBiTh okcupn, AKuil 3a 3BUUailHUX YMOB € TBEPAOIO PEUOBU-
HOIO Ta SAKHWM IIHNPOKO 3aCTOCOBYIOTH y OYyAiBHUIITBI, BUPOO-
HUIITBI IIeMEeHTy, KepaMiKu, CKJa.

depyM yTBOPIOE OKCUAM, YV AKWUX BUABJAE BajeHTHicTh II
i ITI. CkaaziTe GopMyaM IIMX CIOJYK i HasBiTH ix.

§ 36. Ocob6nuBocCTi B3aemogii okcuais

3 BOAOIO Ta IXHS1 Knacudikauis

y

L]

uboMy naparpadii Bu gisHaeTeca:

sKi 0COBNMBOCTI B3aeMofji okcuais 3 BOAOH;

AKi okeupy cnig BIAHOCUTU OO OCHOBHUX, aMOTEPHUX, KUCIOTHUX YK
HECOoNeTBOPHUX;

AKi €IEMEHTU CMPOMOXKHI YTBOPIOBATN OCHOBHI, aMOTEPHI Ta KACNOTHI
okeuau;

AKi €IEMEHTN CMPOMOXKHI YTBOPKOBATU HECONETBOPHI OKCUAN.

Bu Bike 3Haiiomi 3 ocumoBHUM oxcumom CaO — 1me oxkcui, yTBO-
peHuil MeTaJiYHUM eJeMeHTOM, IIii Jac B3aEMOXil 3 BOJOI BiH
yTBOpIoe ocHoBy Ca(OH),.

CaO + H,0 = Ca(OH),

AKi we oxcudu, ymeoperni memanitHUMU eseMeHmamu, 6cCmyna-
omv Yy 83aemo0ito 3 6000102

Binpm mixk 90 mMeTamiuHMX eJIeMEHTIB iCHYIOTH Y BUIJIALL IIPO-
CTUX PEUYOBUH, 1 TiBKM OJUHANUATH i3 HUX YTBOPIOIOTH OKCUIU,
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III0 CIIPOMOKHI posumHATHCA y BojAi, HampukJaax: Li,O, Na,O, K,O,
Rb,0O, Cs,0, CaO, SrO, BaO Tomro.
Li, 0 + H,0 = 2LiOH

VYHacmaimok ixHBOI B3aeMomii 3 BOMOI0 YTBOPIOIOTHCS PO3UMHHI
OCHOBU — Ay2u. SIK 6aummo, Ile OKCHUIW, BAJEHTHICTh METaJIiuHOrO
eJeMeHTa y AKuX mopiBuioe I abo II.

AJe 3-IOMiMK OKCHIIB MeTaJiYHNX €JeMEeHTiB, BAJEHTHICTb AKUX
popisuioe I a6o II, € Bumarku. Ile, manpukaazn, Cu,0, MnO, FeO,
III0 He PearyioTh 3 BOJAOIO. IX TAKOX HA3UBAIOTh 0CHOGHUMU. Yomy?
Tomy 110, AK i y BUODAAKy 3 PO3SUYMHHUMU OKCHIAMHU, iCHYIOTh Bif-
noBinHi iMm ocHoBu: Mn(OH),, Fe(OH), Tomio, AKi He POBUMHAIOTHCA
y Bogi. IxX, AK HpaBUJIO, OTPUMYIOTH i3 POSUMHHUX COJeil.

Binpmiicts oKcuaiB HeMeTaNiuHUX eJIEMEHTiB pearyioTh 3 BOJOIO
3 YTBOPEHHAM KUCJIOT:

P,0, + H,O0 = 2H,PO,
SO, + H,0 = H,SO,

Bunarkom e cuniniii(IV) oxcupg SiO,. Bim He posumHAeThCA
y Boxi i1 He pearye 3 Helo. Il pedoBUMHA CTAHOBUTL OCHOBY PiuKO-
BOT'O TicKy. AJie KHCJIOTH, IO BiAIIOBiZalOTh IILOMY OKCHUIY, iCHY-
ors: H,SiO,, H,SiO, Tta in. Tomy cuniniii(IV) oxkcun, ax i Bci okcu-
IU HeMeTaJIiuYHUX eJIeMeHTiB, HAJeKUThb M0 KUCIOTHUX OKCHUIIB.

Oxcugu NO, N,0, CO, SiO BigHOCATH IO HeconemeoOpHUX OKCU-
0dié, OCKiJIbKY BOHU He B3aEMOIIIOTH 3 BOIOIO, a TAKOXK i3 po3umHa-
MU KUCJIOT i JIYTiB 3 YyTBOPEHHSAM HeOpraHiuHUX coJiei.

AKxa peuosuHa, Ha sawy OYymky, € npodykmom peakxuyii 83a-
emo0ii xpom(VI) oxcudy 3 6000102 OcCKinbKU Iie OKCHUZ, YTBOpPE-
HUU MeTaNiuHUM eJIeMeHTOM, MOJKHa IPUIYCTUTH, IO B peakIii
3 BOJOI0 YTBOPIOETHCS OCHOBa. 1Ilo0uM mepeBipuTH, YU TPABUJILHE
Hallle TPUNYINEeHHA, MOMKHA ITPOBECTU TAaKUM TOCJif.

HAocnipg,
Homamo oGepesxHO B IpoOipKy 3 Bogoio Tpoxu okcuzy CrO,,
a moTiM OyAeMO IIOCTYIOBO PO3BOAUTH Bomowo. OTpuMaHuii pos-
YUH AOCJIAMMO 3a JOIOMOTOIO0 JAKMYCOBOTO IAIipIiA: 3MOUYEHUHI
po3unMHOM, BiH 3MiHIOE 3a0apBJeHHA 3 TeMHO-()ioJeTOBOro Ha
uyepBOHE.
Anle X u4ep8oHOz0 KONbOPY JaAKMYycy Hadawomb kucaomu!
Y mpobipii MicTUTBCA KHCJIOTA, [0 YTBOPMJIACS BHACIIIOK mepe-
0iry peaxirii:
2CrO,; + H,0 = H,Cr,0, (TemMHO-uepBOHMUI1)
Xpom(VI) okcuny — He €IWMHMUHN OKCHJ MeTaJiuHOTO eJeMeHTa,
AKUA Iig 4Jac pO3UMHEHHSA y BOJI pearye 3 Hel0 3 YTBOPEHHSIM
Kucjotu. TaKa BIAaCTUBiCTh IpUTaMaHHA OKCHIAM, YTBOPEHUM IIie
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JeAKMMU MeTaTiYHMMM ejleMeHTaMu, Hanpukiaax Mn,O,, aki Bu-
ABJAIOTH BaJIEHTHICTb, OiJIbIII XapakTepHY IJId HeMEeTAJTIUuHUX eJie-
MEHTiB.

Omke, 10 KuciomHux okcudié HAJIeKaTh He TiIbKYW OKCUAU He-

MeTaJiYHUX eJIEMEHTiB, a I OKCUIN METAJiYHUX eJeMEHTIiB, y AKUX
VII VI \
BOHU BHUABJAITH BasleHTHicTs V i 6inpmy (Mn,O,, CrO,, V,0,

Ta in.). TakumM YMHOM, MOXKHA 3pPOOUTH BHMCHOBOK, IO MeTAJiuHi
eJeMeHTH 3 TAKUM 3HAUYEHHSAM BAJEHTHOCTI B CIIOJYKaX IIOBOAATH
cebe, K HeMeTaJIiyHi.

Hesaxi merasiuHi eJeMeHTH yTBOPIOIOTH OKCUAU, Y AKUX BUAB-
asTh BajgeHTHicTs II abo III. Ili okcuau 3a ixHiMEM XiMiuHUMYT
BJIACTUBOCTSAMM MOYKHA BifHecT:M i MO KMCJIOTHHUX, i IO OCHOBHHUX,
Hanpukjgazx BeO, ZnO, AlLO;, Fe,O,. Taki okcunu HasmBaoTL am-
¢gomeprnumu. Ile TBepAi peuoBMHU, AKi He PO3UUHAIOTHCSA Yy BOAL
Ta He pearyioTh 3 Helo. IXHi TiPOKCHAM OJep:KyIOTh HEIpPAMUM
HIJIAXOM — i3 POBYMHHUX COJIEH.

Cxema 4 ysarajbHIOE KJacu@ikaililo oKcumis.

Cxema 4
OcHOBHI AwmdorepHi Kucnorsi | HecoserBopHi |
I, 11 II, 111 Vv, VI, VII |
Me,0, Me,0, Me,0,
T I T PosuwnnHi,
Pearyiors . . . . pearyiors
3 BOZOIO0 Heposuunni| | Heposuunni | |Heposuunni| PosunnHIi 3 BOJOIO
Na,O MnO BeO, ZnO, V,0; CrQ,, CO,, NO, N,O,
Ca0 MgO Al 0, Cr,0,, WO, Mn,0,, P,0y, Co, Si0
BaO FeO Ta iH. MoO, SO, Ta in.
Ta iH. Ta iH.

I Mpuknag po3B’a3yBaHHA 3apad
Y mpomeci asropsaHHA uYepBOHOTO Gochopy Macoro
12,4 r y kucHi ogep:xkanu gpochop(V) okcum, 10 KO0 I0-
JaJii BOAY Ta IMPOKUI ATUIU. ¥ TBOpuUJaacsa oprodocharHa
Kucaora. Busmaure macy mooytoro ¢gochop(V) okcuay Ta
KiJIbKiCTh PEeYOBUMHU BOAU, SIKi BCTYIMJIMW B peakIliio.

W

Hano: Pos6’azanna
m(P) = 12,4 r | 3anumemo piBHAHHA peakIii:
m(P,0,) — ? 4P . T 50, = 2P,0;
n(H,0) — ? Macy okcuny P,0, moxxHa o6uucauTu 3a Macoio dochopy:
12471 yr
4P(qep5) +50, = 2P,0;
4 - 31r/monb 2 - 142r/monp
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Il 3anuTaHHA Ta 3aBAaHHA

°1.

°2.

°3.

°4,

*9.

10.

*11.

12,41 -2-142 r / moab
4 - 31r/™moub

BusHaumMO, gKe YMCJIO MOJIIB BOAU BCTYIMJIO B PEaKIIiio
3 P,O; mix wac xun’aringa:

=28,4r.

28.4r 2 MOJIb
P,0, +3H,0=2H,PO,;

142r/monb =142 3 moB

_ 28,4r - 3 monB

1420 =0,6 MOJIB.

Bidnosios: m(P,0,) = 28,4 r; n(H,0) = 0,6 moxs.

9-

. ” . . Il
ki oxkcuam HasuBawTL OcHOBHuUMHu? MeranaiuHi um

HeMeTaJNiuHi ejgeMeHTH ix yTBOpoIOTH? HaBenmiTh .
IPUKJIALN.

Axi okcuam HaswBaloTh KucaoTHUMU? HaBemiTh mpuKIamm.
Ywu icHYIOTH MeTaJIiuHi eJleMeHTH, AKi CIPOMOKHI yTBOpPIOBa-
™ KucJoTHiI okcuau? HaBenmiTh mpuxaamgu.

ki okcuau HasuBaOTL HecosleTBOpHUMU? HaBeniTs mpurmamm.
I3 mepeniky (opmys pedyoBMH BuOEPITH OKpPEeMO OCHOBHI Ta
KHUCJIOTHI okcmpam, pgaiire im mHasBu: SrO, SO,, MgO, N,O,
N,0,, K,0, BaO, B,0,.

SKi peuoBMHU YTBOPIOIOTHCA BHACJITOK B3a€EMOMIil KMCJIOTHUX
oKcuaiB 3 Bomoio? HasemiTh mpuKJIamm.

AKi peuoBMHHU YTBOPIOIOTHLCA BHACIIZOK B3a€MOMil OCHOBHUX
oKcuIiB 3 Bogmoio? HaBeauTs mpukJIamu.

Busnaute macoBy uacTky Manrany B maHrau(VII) oxcumi.
Yu Bsaemopie BiH 3 Bogoro? Ile OCHOBHHI UM KHUCIOTHHM
okcun? OGrpyHTyiiTe.

O0umcaite 060’eM KHUCHIO (H. y.), KU Ipopearye 3 XpOMOM
macoro 13 r 3 yrBopeHHAM okcugy Cr,0,.

O0umcaiTh KiJbKiCTH peYoBMHUM BOAM, AKa Opopearye is
cyabhyp(VI) okcumzom Macoio 24 T 3 YTBOPEHHAM CYJIb(aTHOL
KHCJIOTH.

O6umcaite Macy Bogu (y rpaMmax), Ky IOTPi6HO BUTPATUTH
B KOJKHOMY BUIIaJKy Ha B3aemoxiio 3 20 T TaKUX OKCUIIB:
a) SO,; 6) B,O,; B) Mn,0,; r) P,0,.

}
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§ 37. XimiyHi BnacTnBocCTi okcupais:
B3a€EMOJi! KUCJIOTHUX OKCUAIB 3 iyramu
Ta OCHOBHMX OKCUAIB 3 KUCNOTaMM

Y ubomy naparpadi B1 pgisHaeTecs:
¢ AKi PEYOBMHN YTBORKOKTLCSA B PeaKLUisx NEBHUX OKCUAIB i3 Kucnotamu;
* GKi PEHOBUHN YTBOPKIKTLCH B PeaKLUisX NEBHUX OKCUAIB i3 NyraMmun.

Cxema 5 mokasye MOJMKJIMBICTH B3a€MOMil CIOJYK PisHUX KJIACiB
MiK c00010.

Cxema 5

| OcHOBHUI OKCHUL Ii: ‘? 7 Kucinoruuit oxcup, |
] / 7

Y nromy maparpadgi posriiaHeMO XiMiuHiI BJacTMBOCTI KHMCJIOT-
HHUX Ta OCHOBHUX OKCHUIB.

3BepHeMocs [0 CXeMH, Je IIOJaHO OCHOBHI KJlacu CIIOJNYK, i BU-
3HAYMMO, AKi B3aeMomii Mu OymeMo BUBUATHU.

Bzaemopia kucaoTHUX OKCcHUAiB 3 ocHOBamMu (iayramm). [Ipunycru-
MO, IO KHCJOTHI OKCHAM pearymoTh i3 jayramu. IlepeBipumo Ie Ha
pocaigi. Bisbmemo posunn Ca(OH),, Bimomuii Bam i3 Kypcy Ipupozo-

3HABCTBA IIiJ] HA3BOIO «BaIlHAHA Boga». lle Jsyr.

CO, Bymemo mpomyckaTu uepes HbOTO BYTJIEKHCJIHI
4—
raz — kap6or(IV) okcun CO, (puc. 39) mo mo-
| B IIOMYTHiHHA B posumHi. IloTiMm cmocrtepi-
—_J raemo, AK Bumazae Oimmit ocax — ciab CaCoOs,.
” Peaxiito KMCJIOTHOrO OKCHIY 3 JYyTOM Bimo-
Opakae pPiBHAHHS

CO,+Ca(0H),=CaCO,l"+ H,0

KUCJIOTHUNR ayr cine BOJA
A OKCHJ
Puc. 39. Bzaemogia . .
Kucnomui okxcudu — aAK pO3uUHHI, mak
KHCJIOTHOTO OKCUAY . i Py i g
3 HOUINIIKOM i HepO34uHHI Y 6001 — (fsaemo iromo i3 ny-
DOZUMHY YTy 2amu 3 YmeopeHHAM cONi ma 600u.

* . . son
CrpiiKoi0, HAIPAMJIEHOIO BHU3, II03HAUYAIOThL YTBOPEHHA IiJ Yac pearirii
ocany, a HAIPSIMJIEHOI Bropy — BUIiJIEHHS rasy.
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ITe ixna HalixapakTepHima ximiuna BaactuBicTs. Hanpurnan:
N,O,+2NaOH=2NaNO,+H,0

KHUCJIOTHUI OCHOBa cinp BOZIA
OKCHJ (ayr)
SO, +2KOH =2K,SO, +H,0
KHCJTIOTHUH OCHOBa cimp BOJIA
OKCHJ (yr)

Yomy coni came marxozo ckaady Yymeopiowmuvcs 6HACLIO0K nepe-
0izy nodionux peaxuyiit? I11o6 3posywmiTu e, ysaABiMO, KUCJIOTHU SAKOTO
ckJiany BigmosimaroTs okcuzam N,O; i SO,. Ilam’araemo, 110 KHUCJIO-
Ta — IIe CIOJYKa KWCJIOTHOTO OKCHUAY 3 BOJOIO:

N,O; + H,0 = 2HNO,

Cxopouyemo iHgeKcu Ha 2 i orpumyemo popmyiry HNO,. Ockins-
ku Harpiii mae Taky camy BajJeHTHicTh, aK i IigporeH, To ciib
matuMe ckjaag NaNO,, 6o xucaorHuil sanumok NO, y Takux pe-
aKIifgAX He 3MiHIOE CBOTO CKJAaIy.

AmnasioriuHo A7 iHIIOro KUCJOTHOTO okcuny SO,:

SO, + H,0 = H,S0,

Y 1mpbomMy BUIIaAKY CKOpoUYyBaTH iHAeKcu He morpidmo. Tomi
ckiaaj coiyi Bimmosimatume dopmyni K,SO,, 6o emementu Kamii
i T'izporen oxuoBasieHTHi. Tomy umcsao atomiB Kauiro B ckiani couri
JopiBHIOBaTHUMe uuciy atoMiB I'izporerny B KHCJIOTi.

Bzaemopgisa ocHOBHUX OKcHIiB i3 Kuciaoramu. IlepeBipumo Ha mo-
cainmi, uu pearyioTh OCHOBHiI OKcHAu 3 KucJjgoramu. /s IIbOTo CKO-
prcTaeMoch iHIMKATOPOM — JIAKMYCOM, III0 3MiHIOE CBOE€ 3abGapB-
JIeHHSI B PO3UMHAX OCHOB i KuCJOT. [0 XJIOPUAHOI KMUCIOTH TOTaMO
KimbKa Kpameab (ioseToBOTO JIAKMYCY: PO3UMH HabyBae UepBOHOTO
3abapBienuda (puc. 40, a). IToTiMm HeBeIMUYKMMHU HOPIiAMHU HOmaBa-
TUMEMO IIOPOIIIOK PO3UYMHHOTO Yy BOAi KaibIliii okcuay CaO (puc.
40, 6). Cmocrepiraemo mepebir peakiiii: cywmimr posirpiBaernes, ii
3a0apBJIeHHA 3HOBY CTa€ (PioseToBUM, a SKIIO JOJATH HAIJIUIIKY
CaO, To HaBiTh cuuim (puc. 40, 8).

Hamnuimemo piBHAHHA peakIrii:

CaO +2HCI = CaCl, + H,0

OCHOBHUI KHUCJIOTa cinp BOZA
OKCHJL

Heposuunuuii y Bomi okcuz, Hanpukigan FeO, Tak camo pearye
3 KHUCJIOTOIO:

FeO +H,S0, =FeSO, +H,0

OCHOBHUI KHCJIOTa cinp BOJA
OKCH
Ak Gauumo, OCHO6HI OKcudu — i PO3YUHHI, | HEPO3UYUHHI
Yy 600i — 63aemoditoms i3 Kuciomamu 3 YmeopeHHAM CcORL ma

60o0u. OT:xe, Ile € IXHA HaWBa)KJIMBiIIA O3HAKA.
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Puc. 40. PeakIiiiga 0OCHOBHOT'O OKCHUIY 3 PO3UMHOM KHCJIOTHU

Y nmux BMODagKax aTOMH METAJiYHOTO eJIeMeHTa 3aMiIlyIoTh aTo-
mu Iigporeny, 4mMcjo SKMX MOPiBHIOE BAJIEHTHOCTiI aToMa MeTaJid-

HOro eJjieMeHTa.

3acTocyeMO BHUKJIAMEHI MipKyBaHHS OO0 PO3B’sI3yBaHHSA 3ajadu.

I Mpuknag po3B’A3yBaHHA 3apad

Maruiii okcup KinbkicTio peuosunu 0,65 MoJab B3aeMo- )
Iie 3 XJOPUIHOI KHMCJIOTOI0. BusHauTe: a) Macy KUCJIOTH, -
IO BCTYIMJIA B PeakIlito; 0) Macy yTBOPEHOI coJi; B) ymc-

JIO MOJIEKYJI BOOM.

Hano:
n(MgO) = 0,65 monpb

Poss’s3annsa
3amnuiiemMo PiBHAHHSA peakIrii:

m(HCl) — ?
m(comi) — ?
NH,0) — ?

MgO + 2HCI = MgCl, + H,0
PoacraBumo B piBHSHHI peakIrii mami samaui:

0,65 moutn xr yr nmoss
MgO + 2HC1 = MgCl, +H,0
1 monn 2 Mok 36,5r/Moab =731  1moxab 951/Moab =951 1 moun

Busunaunmo HeBimoMi 3HAUEHHS:
0,65 moJib - 73 1

x=m(HCl) = =47,451;
1 Mmosp
yzm(MgCIZ):M —61,75T;
1 Mo
n(HQO) _ 0,65 mouib - 1 MOJIB = 0,65 MOJIb.

1 moub

Tenep ckopucraemoca GoOpPMyJIO0

1,0y VL)

Ny

N (H,0) = n(H,0) * N, =
= 0,65 moun + 6,02 - 10 MOJIEKYJI/MOJb =
= 3,913 - 10* monexy:1.
Bidnosgids: a) 47,45 r; 6) 61,75 r;
B) 3,913 - 10*® monery.
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Il 3anuTaHHsA Ta 3aBgaHHa I 72 W
°1. Bzaemogissi 3 AKOI PEUOBWMHOIO € XapaKTePHOIO IJIs \m

°2.

*5.

*7.

*8.

KIUCJOTHUX OKCHIiB; IJd OCHOBHHX okcuziB? Hase- -
JiTh HPUKJIALA.

SAKi peuyoBHMHHN YTBOPIOIOTHCA IIiJi Yac B3a€MOMii KuiC-
JIOTHOTO OKCHAY 3 OCHOBAMM; OCHOBHOI'O OKCHUAY 3 KMCJIOTA-
mu? Hasexits mpurgaagu.

3-IOMiK HmOoJaHMX HUMKYE OKCHIIB BUOUIIITH OKPEMO OCHOBHi
Ta KucJoTHi okcugu: a) CO,; 6) SO,; B) MgO; r) BaO; 1) N,O,.
CriaamiTe piBHAHHS XiMiUuHMX peakiriii, 3a JOIOMOTIOI0 SKMX
MOKHA 3OiliICHUTH TaKi IIepeTBOPEHHS:

a) Ca —» CaO — CaCl,; 6) S - SO, — CaSO0,;

B) Na,0 - NaOH —» NaNO,; r)P — P,0, —» K,PO,.
Kanpiiti oxcupn KingbkicTio pevoBuHM 0,3 MOJIL B3aeMOIie
3 PO3YMHOM HiTpaTHOI KHCJIOTH. BusHauTe Macy KHCJIOTH, IO
BCTYyIIMJIa B peakiliio, i Mmacy yTBOpPeHOI coJIi.

Busmaute macy maTpiii rigpoxcuay, AKa HeoOXigHa AJd B3a-
emonii i3 16 r cyapdyp(IV) okcumy.

Busenits ¢QopmMyny OCHOBHHX OKCHAIB i3 (QOpPMYyJT TaKMX
ocHos: a) Fe(OH),; 6) Bi(OH),; 8) KOH; r) Mg(OH),. Ckuia-
OiTh PiBHAHHSA B3a€MOMil IIMX OKCHUIIB i3 cyab(aTHOI KICJIO-
roro H,SO,.

O6uucaiTh KimbKicTb peuoBuuu (Gochop(V) oxcuny, HeoOXism-
HY OJd OfepsKaHHsS HaTpiit oprodocdary macomo 32,8 r y pe-
akIii 3 HATPiil rigpoKcumOM.

§ 38. B3aemopiss OCHOBHMX OKCUpAiB

3 KUCNnoTHUMu okcnaamu. NMowmpeHictb
okcupais y npupoai. BukopucraHHs okcuais

Yy

*

*

*

ubomMy naparpacdi Bu gisHaeTecsa:

AKi PEYOBUHN YTBOPIOKOTLCA B PEaKLIsAX B32EMOLT OCHEBHUX | KNCNOTHUX
oKcnaie;

AKMMA KOSIbOPamMn 3a6apBOTh AOBKINA NPUPOOHI okeuaw;

AKY POJb BigirpatoTe OKCUAN B NPUPOAI Ta CYCNiNbHOMY rocnogapcTsi.

A yu 83aemo00itomb KUCLOMHUIL Ma OCHOBHUIL OKCUOU Mide CO-
oow? IIposememo mociim. ¥V KoJIOy MOMIiCTHMO IIOPIIil0 OCHOBHOT'O
okcuny CaO Tta BusHaummo ii macy. IlotiMm uepes K06y IPOIyCTHU-
Mo Byriekuciauii ras — xap6ou(IV) oxkcun CO, (puc. 41, a). 3a ge-
AKUHA uYac, yBasKaiouu, IO BimOyJacd peakIilis, IPOIyCTHUMO Uepes
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KOJIOY IOBiTpPs, 11106 BUTHUCHYTHU 3aiiBuii 0igbin Baxxkuii kap6ou(IV)

OKCHU[, AKWI He ImpopearyBaB. 3HOBY BHU3HAUMMO Macy KoJOu: BOHA

sbinmpmuaaca (puc. 41, 6). Orxe, gificHo BimOyaacsa peakiris:
Ca0O+CO,=CaCoO,

OCHOBHHMIl KHUCIOTHHH  Clib
OKCHJl OKCHJ

fAx Gaummo, TPOAYKTOM peakIlii B3aemMoAii OCHOBHOrO OKCHUIY
3 KUCJOTHUM € CiJb.

CaO

Puc. 41. Bzaemofgisa 0oCHOBHOTO OKCHUAY 3 KUCJIOTHUM

3HaHHs XiMIiUHMX BJIACTHUBOCTEM OKCHUIIB [a€ MOJKJIUBICTL BHU-
3HAUUTH, A0 AKOI I'PYHOM OKCHIIB — KHCIOTHHUX UM OCHOBHUX —
HaJIeXKUTh TOM abo immmii oxkcup. Tak, 100 moBeCTHM KMCJIOTHUHA
XapakTep OKCHUAY, BUKOPHUCTOBYIOTh MOro peakIliio 3 Jyrom, a Ifo0
IOBECTH OCHOBHHII XapaKTep — PeaKI[il0 3 KUCJOTOIO.

Taxe gocaimxeHHsS MOKHA IIPOBECTU, SKIINO OAHY MOPIIiI0 OKCHU-
Iy momaTu OO HPOoOipKM 3 JYyroMm, a APYyry — A0 IPOOIipKU 3 KMCJO-
TOoI0. 3a BificyTHOCTI O03HAK peakKIii B oxHiii i3 mpobipox Ta ixXHBOI
HaABHOCTI B iHIIiM MOXHA BU3HAUUTH, AKUM € OKCHJ — OCHOBHUM
Y KHCJIOTHMM.

HAemoHcTpauinHuin gocnig

IIpoBenemMo Takwii OOCJIin, HAIIPUKJIAL, 3 MarHiil OKCHIOM.
JlBa HeBeJIMUKMX IIMATOYKM MAarHil0 HarpieMo HaJ BOTHEM Tra-
30BOT0 TaJNbHUKA, YHACJHITOK YOr0 00MABa IIIMATOUYKU TOPATH
SICKpaBUM MOJYyM AM 3 yTBOpeHHAM MgO — 06iJ0ro mOpoIIKy,
AKUH € pe3yJbTaTOM B3a€MOii:

t
2Mg+0, =2MgO
Opmy 3 TOpIiii 3aHYpPMMO B XiMiUHY CKJISHKY i3 XJIOPHIHOIO
kucjaoroo HCl (puc. 42, a), sikuit Mu momepegHbO PO3irpinm, abu
peakiris BimOyBasaca 3 OisbImioro mBuAKicTo. Binuit moporok MgO
PO3UMHAETLCA 3 YTBOpeHHAM posuuuy coxi MgCl,:
MgO +2HCl =MgCl, +H,0

OKCHujg KHucJora cinp
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Opyry mopiiio 6imoro mopoimky MgO momicTuMO B pPO3YMH
ayry NaOH, taxk camo momepenubo Harpituit (puc. 42, 6). IIpo-
TATOM IIEBHOTO YacCy CIOCTEpiraeMo 3a He3MiHHOIO KiJabKicTio 0i-
JIOTO TIOPOIIKY: peakIilisa He BimOyBaeThCsA.

MgO
& S~
¢ == —— T
posunn HCI MgO posunsa MgCl,
~
g u

- —

e

i ‘

posuua NaOH mopoirok MgO
y posumrui NaOH

Puc. 42. JocraigxeHHsa xapakTepy MarHii oKcumy

Taxum ynMHOM, 3a peakKIli€l0 3 KHUCJIOTOI MU MOKEMO CTBEPAKY-
BaTH, IO MATHi# OKCHUJ € OCHOBHIM.

Or:ke, MU [OIAMIIM BUCHOBKIB: OCHOBHI OKCHUAM pearymoThb i3
KHUCJIOTHUMHK OKCHUIaMU Ta KHCJIOTaMU, a KHCJOTHI OKCUIU —
3 OCHOBHUMHU OKCHJIAaMH! Ta OCHOBAMU 3 YTBOPEHHSM COJIeIi.

Oxcugu B mpuponai. Bukopucranaa okcumiB. [lesaxi oxkcuaum, Ha-
npuknag SiO,, CO,, H,0, Fe,0,, Fe,0;, MnO,, Al,O,, TiO,, mupoxo
POSIIOBCIOMKEHI B MPUPOMi, ajie GiMBIIicTh i3 HUX OTPUMYIOTH CUH-
TeTuuHUM crocoboM. Icaytors okcuau NO, NO,, 1m0 yTBOPIOIOTHCA
nepiogmuHo mix vac rposoBux gomiiB. Ii oxkcuau, a Takox SO, Mo-
JKYTh OYyTU ¥ pe3ysIbTaTOM BUKHIIB B aTMoc(epy BimxomiB oxpemMux
TPOMUCIOBUX IIiATTPUEMCTB.

Cuniyii(IV) oxcud SiO, Haligacrimie TpamideTbcad B IPUPOJi
y BuraAni micky. Moro s3acTtocoByioTh y OYymiBHUIITBI, a TaKoOXK Y
BUPOOHUIITBI CKJa, IeMeHTy, Kepamiku. IIposopi 6GesbapBHi a6o
pisHomaHiTHO 3abapBieni kpucranu kBapny SiO, — poporominzi
KaMeHi, Hampukjgajg 0e30apBHUII TipCbKUN KPUIINTANb, (hioseToBMit
aMeTHUCT, KOBTUM IIUTPUH, YOPHUN MoOpioH Toiro (puc. 43).

Kap6on(IV) orxcud CO,, a6o ByrieKucInii ras, MiCTUTECA y IOBi-
mpi (0,03 % 3a 06’emom) Ta y Bomax MiHepadbHUX IKepesi. ¥ IIpHU-
poni BiH yTBOPIOETHCS B TPOIECI AMXaHHS JKUBHUX icToT (3a MO0y
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Puc. 43. KBapm — Puc. 44. T'ematur — Puc. 45. Maruerury

OIWH i3 Halmomupe- upuponuauii pepym(III) Fe,O, npuramaHHUit
HiKXX MiHepaiB oxcuz Fe,O,; ftoro CHJIbHMI MarHiTuaM:
(Si0,), Bimommuit KPUCTAJIU YTBOPIOIOTH 0ins itoro 3paska

y BUriIagi 6araTbox KpacuBi 3poCcTKU — CcTpisika KoMIIaca
#ioro pisHOBHU[iB «TeMaTUTOBi TPOAHA» BiAXMIAETHCA

monunaa Buauxae 500 g CO,), rHUTTA 3aJIUIIKIB POCJMH Ta TBapuH,
3TOPAHHI IaluBa, a TaKOoX IIiJ uac BumamioBaHHaA BanHAKy CaCoO,,
CIIMPTOBOrO GPOXIHHS TJIIOKO3X. VIOro 3acTOCOBYIOTH y BHPOOHMIITBI
nykpy, cogu Na,CO,, nia rasyBaHHA HAIOiB, a TAKOMX AK KOMIIOHEHT
BOTHeracHUKiB, ockinbku CO, He TOpUTH i He MiATPUMYyE TOPiHHS.

Ilig Tuckom 5,11 MIIa 3a temmeparypu 20 °C Byriekuciauii ras
IepPeTBOPIOEThCA HA CHIromomiOHy Macy, yHacJIiZoK BUIapOBYBaH-
Hs KOl TeMIepaTypa HaBKOJIUIIHLOIO CEPEeNOBUINA 3HUIKYETLC IO
—78,5 °C. Tomy tBepguit CO, («cyxuil Jif») 3aCTOCOBYIOTH AJs 30e-
pirasesa xapyoBuX IPOAYKTiB, MOPO3MBA.

Byriekucanii ras mMOrJIMHAETHCSA 3€JIEHUMHU POCJANHAMU, HiJ Ji€io
CcBiTJIa BiH IIepeTBOPIOETHCA B OpraHiuHi peyoBMHU Ta KuceHb. lle
SIBUIIE HA3WBAIOTh (POMOCUHME30M.

Age y Benukit kinbrocti CO, € HeOesneuHUM [JJIA JTIOJUHU i TBa-
pHuH: depes HOro BAMXAHHSA HACTAE 3a4yXa.

Orxcugu Fe,O, (puc. 44), Fe,0, (puc. 45), MnO,, ALO,, TiO,
BUKOPHUCTOBYIOTEH AJIs HOOYBaHHS 3 HUX BIAIOBIZHWMX MeTaJIiB.

I Mpuknag po3B’a3yBaHHA 3apay

3 sixumu 3 oxcuzis K,0, P,O,, SO,, BaO, NiO, CrO, B3a- e
emogie: a) Boga; 6) ayr NaOH; B) xucinora HNO,? dxumn \g
PiBHAHHAMU peaKIliil Ile MOKHa IepemaTu?
Posé’ssannsa
1. 3 BOmOIO B3aEMOIiIOTh JHIIE Ti OKCUIM, IKMM BiAIIOBimZarTh
PO3UYMHHI ¥ BOJi OCHOBM Ta KucjgoTu (AuB. Tabauiio «PosuumHHiCTH
coJjiei, KMCJOT Ta OCHOB y BOMi», HaBeleHy Ha (opsarti 2):
K,0 + H,0 = 2KOH
P,0, + 3H,0 = 2H,PO,
SO, + H,0 = H,SO,
BaO + H,0 = Ba(OH),
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NiO + H,0 — peaknia He BigOyBaeTncsa, 60 okcumy NiO Bigmo-
Bizae ocuoBa Ni(OH),, AKa € HEPO3UWHHOIO PEYOBHUHOIO;
CrO, + H,0 = H,CrO,

2. 3 nyrom NaOH B3aemMoAiloTh KHCJIOTHI OKCHUAU, TOOTO OKCH-
I1, YTBOPEHi HeMeTaJiuHMMM a00 MeTaJiuHMMHU eJieMeHTaMH’, Ba-
JIEHTHICTh SIKMX Hakuacrimme mopiBaioe V, VI, VII:

v
P,0,+6NaOH =2Na,PO, +3H,0
VI
S0,+2NaOH =Na,S0O, +H,0
VI
CrO, +2NaOH =Na,CrO, +H,0

3. 3 kucyoroio HNO, B3aeMOzifoTh OKCHUIU, YTBOPEH] MeTaniuHm-
MU eJleMeHTaMU 3 HU3bKUMU 3HaueHHAMU BaseHTHocTi (I, II, III):

I
K,0+2HNO, = 2KNO, + H,0
I
BaO+2HNO, = Ba(NO,), + H,0
I
NiO+2HNO, = Ni(NO,), + H,0

Bionosidv: a) K,0, SO,, CrO,, BaO, P,0;;
6) P,0,, SO,, CrO,;
B) K,0, BaO, NiO.

Il 3anuTtaHHA Ta 3aBAaHHSA _9-

°1. Yu B3a€MOAIIOTHL OCHOBHI OKCHUAM 3 KHCJIOTHUMU? \-
SKmI0 B3aeMOJiIOTh, TO AKi IPOAYKTM peakIlil BHa- 1
CJiMOK ITHOTO YTBOPIOIOTHCA?

2. Yu Bci ocHOBHiI OoKcHAM B3aeMOIiIOThL i3 Bomowo? fIK Teope-
TUYHO IIe MOKHa posmisHatu? Ile saBuie auiine ximMiume uum
Takox (isuune?

3. Uu B3aeMOIilOTh OCHOBHI OoKcuau 3 Kucjgoramu? Ko Bsa-
€MOJiIOTh, TO SAKi HNPOAYKTH peakKIlii BHACJIIZOK IIbOTO yTBO-
piofoTbesa?

°4. OKcuau AKUX €JeMEeHTiB HaluacTillle TPamJIAIOTHCSI B IPHU-
poxi? fAki 3 HMX BUKOPUCTOBYIOTH AJA NOOYBaHHA MeTAJIiB?

5. KanbIliffi OKCHUA 3aCTOCOBYIOTHL IJid BifOKpEeMJIEHHS BOISHOL
napu, I10 MicTuTbCca B IOBITpi. SIKYy BJIaCTUBiICTH IIBOTO OKCH-
Iy BUKOPHCTOBYIOTH? Bimmosinb migTBepAbTe PIBHAHHAM Bin-
TOBiAHOI peakirii.

6. Tpumaru B pykKax Kauaiii oxkcup He mo:kHa. Illo BimuyBaTu-
MYTb MAJbIli, SKIIO IOPYIIUTH Ile mpaBuyo? Bigmosims min-
TBepAbTe PiBHAHHAM peaKIiil.

}
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*7. Criazith piBHAHHA peakmii mixx xucuem O, i: a) gitiem; 6) Gic-
MYTOM; B) HiKeJeM, SIKIIO0 BifloMO (hOpMyJIM BiAIIOBIZHUX OKCHU-
mis: Li,O, Bi,O,, NiO. fIky macy nopomkonogi6Horo 6icMyTy 1o-
TpibHO BUTpaTUTH, 11006 omep:katu 23,3 T 6icmyT(III) oxkcumy?

*8. BusHaure, cKimbKu MoJsieKyJ KucHio O, yTBOPHUTHCS BHACII-
Iok Ttepmiunoro poakygamy 40 r xpom(VI) oxcumy srigao 3
PiBHAHHAM peaKIlil

t
4Cr0, = 2Cr,0, +30, T
9. ki 3 HaBegeHMX Map OKCUAIB MOYKYTh B3aEMOMIATH MiiK
co0ol0 3a IEeBHUX yMOB 3 yTBopeHHaMm coiai: Li,O + CrO,,
BaO + SiO,, CaO + MnO, N,O, + CO,, SO, + MgO, P,O, + Na,0?
CkIamiTh piBHAHHS peakIliii, AKMMU Ie MOYKHA IIiATBEPIUTH.

10. dki 3 ykasarux okcuzis: Na,0, CaO, CO,, N,O,, FeO, SiO,
BzaemozioTh 3: a) KOH; 6) H,O; B) HC1? Criaznite piBHAHHA
peakIriii.

*11. CriaagmiTh piBHAHHA TAKUX PEaKINiii:

a) SiO, + Na,0 —;
6) CO, + Ba(OH), —;
B) Fe, O, + HNO, —.
a) CrinmpKu MoOJiB HaTpill okcuay mpopearye?
6) Axwuit 06’em (H. y.) kap6ou(IV) okcuay mpu 1boMy 0yme BU-
TpaueHo?
B) Crinbkm Mmonekysn HNO, mae BCTynHTH B peakIiiio, o0
yTBOopumioca 39,4 r comi?

12. ¥V pesyxabrari mpomyckaHHa moBiTpsa uepes posumH Ba(OH),
3’aBuUBCA ocaf. SIkmil ras mpopearyBaB 3 ocHoBolo Ba(OH),?
fAxa peuoBuHa yTBOpmia ocax? CKIaAiTh PiBHAHHA peaxIrii.

13. fx 3a momomorom AOCHiAiB 3a 3BUUYAMHMUX YMOB BipisHUTH
IBa O0iux mopolnku: MarHiit okcup i dochop(V) oxkcun? Bix-
NMOBib MPOiNIOCTPY¥iTe PIBHAHHAMU DeaKIIiii.

§ 39. 3aranbHi cnoco6u po6yBaHHA oKcMAiB

Y ubomy naparpatdi B1 gisHaeTtecs,
K MOXXHA OTpUMATIX oKcuan.

Cmocobu moOyBaHHA OKCHAIB 0as3ylOThbcA Ha IXHIX XiMiuHHX
BJIACTUBOCTSAX.

1. Okcugu yTBOPIOIOTHCA BHACJILOK B3a€EMOJil IIPOCTHUX PEUOBUH
iz xucuem O,.
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Heari i3 mux pevyoBHH BCTYIAIOTh y peakiiilo 3 kucHem O, mix
yac HarpiBaHHS, HAOPUKJIAMI:

2Ca + O, = 2CaO (3a remunepatypu, Buioi 3a 300 °C),
N, + O, = 2NO (3a Temneparypu, BuIgoi 3a 2000 °C),
2Zn + O, = 2ZnO (3a Temuepatypu, Buioi 3a 225 °C),
4Al(mopomox) + 30, = 2Al,0, (sropsaHHA Ha noBiTPi),

a JedKi HaBiTH Ha XOJOMi:
4Rb + O, = 2Rb,0

ITeit cmoci6 moOyBaHHA OKCHUJIB IIle HA3WUBAIOTL NPAMUM.

2. Y pesynbrari B3aeMojil ckJIaJHUX peuoBUH i3 kucHeM O,, AK
IIPaBUJIO 32 BHCOKHX TEMIIEPATYP, YTBOPIOIOTHCA II€PEBAKHO OKCHU-
IN THUX €JIeMEeHTiB, 3 SKMX CKJIAJAE€ThCSA PeareHT, HAIPUKJIaLI:

2H,S + 30, = 2H,0 + 2S0, (3a remneparypu 300 °C)

3. OKcuau MOJKHA OTPUMATH i B Pe3yJbTaTi PO3KJIANAHHS OKCH-
T€eHOBMIiCHUX CIIOJYK.

Ilig yac marpiBaHHA JeAKUX IIePEeBA’KHO HEPO3UYMHHMX OCHOB Ta
amM(pOoTepHUX TiAPOKCUIIB YTBOPIOIOTHCA OKCHUJ BiAIIOBIAHOTO MeTa-
JIiYHOro ejleMeHTa i1 Boja:

t t
Ca(OH),=CaO0+H,0 Zn(OH),=ZnO+H,0
t t
Cu(OH),=CuO0+H,0 2A1(0OH),=Al,0,+3H,0
Takuit cnoci6 oxep:KaHHSA OKCHUIIB HAa3UBAIOTb HENPAMUM.
VHacaimok HarpiBamHsa JeAKMX KHCJOT TEX MOXKJIMBE YTBOPEH-
HA OKCHJIY BiAIIOBiZHOTO HEMETAJiUHOTO eJeMeHTa I BOOU:

t
H,Se0, =Se0, + H,0

Iomi6oHM#t TuNm XiMiYHMX peakrIliii yacTo Ha3WUBAIOTL PeAKUiAMU
Odeziopamauii, To6TO pearIliiMU, ITPOTUICKHUMHU pearuism ziopa-
mauyii — OTpUueTHAHHS BOIU.

Heski cosi poskJamaioThbes MHif Yac HArpPiBaHHA HA OKCUAU Bif-
HOBiZHMX METAJIUuHOro i HeMeTaJIiuHOI'O eJIeMEHTIiB:

600°C
Fe,(SO,); = Fe,0,+3S0, T

HarpiBanHsa gedKUX OKCHUIIB CYIIPOBOAKYETHCA YTBOPEHHAM
OKCUIY, V SKOMY €JIEMEHT BUABJSAE HUMKYY BaJEHTHICTb, i BUIIi-
JeHHSIM KHCHIO:

VI t III VI t IV
4Cr0,=2Cr,0,+30, T 280,=250,+0, T
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B inmwux BuUmagkax, HaBIlaKU, HarpiBaHHS OKCHUIIB JMeSIKUX eJie-
MEHTIB HA IOBITPi COIPUUYMHSAE YTBOPEHHSA OKCUAY, Y AKOMY €JIeMeHT
BUSBJISIE BUINY BAJEHTHICTD:

BN 3anuTaHHA Ta 3aBAaHHSA
°1.

2.

t v III t v

I
2Mn0+0,=2MnO, 2Mn,0,+0,=4MnO,

Axuit cmoci6 omep:KaHHA OKCHUIIB HA3WBAIOTh IIP-
mum? HaBenmiTh mpurgagm. .
OKcuam MOXKYTH YTBOPIOBATHCA BHACJITOK B3a€EMOIil

3 KMCHEM: a) TiJIbKY IIPOCTUX PEUOBUH; 0) TiMIBKU CKJIATHUX
PEUYOBUH; B) AK IIPOCTUX, TaK i CKIagHUX peuoBuH. HaBemiTh
IPUKJIaIN.

Axuit coocid omepsKaHHS OKCHUIIB BiTHOCATHL O peakIrii meri-
apararii? HaBenmiTh mpuxaamgu.

Yu MoKHa OAep:KaTH OKCUAU: a) TePMIUHUM PO3KJaTaHHIM
coJiell OKCUTEeHOBMiCHMX KHCJIOT; 0) TepMiuHWM pO3KJIaJaH-
HAM OKCHJIB eJIeMEeHTiB i3 BMCOKOI0 a00 HAWBUII[OI0 BAJIEHT-
HiCTIO; B) OKMCHEHHAM OKCHUIIiB i3 HM3bKOIO BAJEHTHICTIO IO
OKCHUIiB, Yy AKUX eJIeMEHT BUABJSAE OiJbIII BUCOKY BaJIEHT-
HicTs? HaBeniTs mpukianu.

O0unMcaiTh Macy OKCHAY, IO YTBOPUTHCA BHACIILOK TepMiu-
HOT'O POBKJIaIaHHA AJIOMIiHIA TiApOKCHUAy, Y3ATOTO KiJBbKicTIO
peuoBmHU 0,04 MOJIB.

Ha okcuam AKuMX ejJeMeHTIB PO3KJANAEThCA 3a BUCOKOI TeM-
mepatypu MarHiii kKapbonar? SIky macy miei pewoBmHU mO-
Tpi6HO B3ATH, 11106 omep:xaTu 16 T okcuay, AKUHA 3a 3BU-
YallHUX yMOB € TBepHoio peuoBmHOIO? SIKuit 06’em (H. y.)
3afiMaTUMe OKCHUJ IPYroro ejxemMeHTa?

O6unciaite MacoBy dacTKy (%) HeMeTaJiYHOro ejieMeHTa B
OKCHUMi, AKWI YTBOPIOETHCS BHACJIAOK Aerimpararii meracu-
agikarHoi kuciaotu H,SiO,?

YHacnifok sropasHA apcury AsH,, Ak i BHacIifok 3ropAHHA
H,S, yrBoproioTbca okcuj HemeTadiuroro enemeHTta (As,O,)
i Boma. ¥ AKOMY MOJIBHOMY CIiBBiZHOIIIEHHI yTBOPATHCHA
apceH(III) oxcuxn i cyaphyp(IV) okcua yHacaimoK B3TOpAHHS
AsH, i H,S, axmo B 060ox BuIagKkax B peakIiio Bcrynuio 0,6
MOJIb KUCHIO?
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§ 40. Po3paxyHKu 3a XiMiYHUMUN PiBHAHHAMMW Macwu,
06’eMy, KilbKOCTi pe4OBUHN peareHTIB
Ta NPOAYKTIB peakuin

I [puknagw po3B’sa3yBaHHA 3apa4
IIpuraan 1. YHaAcCHiZOK peakIii Mixk mopiiieio cipku ma- - g
\

coro 9,6 r i kKucHem ytBopuBcaA cyabdPyp(IV) oxcum. O6-
4mciiTh 06’eM (H. y.) yTBopeHoro SO, i KinbKicTh peyoBHHU
KHUCHIO, AKY HMOTPiOHO B3ATH AJIA ITiel peakirii.

Hano: Pos6’s3annsa

m(S) = 9,6 r | CmouaTKy BU3HAYMMO KiJbKiCTh PEUOBUHU CipKHU:
V(S0,) — ? n©)="8) _ 90T _¢ 3 (mous).
n(0,) — ? M(S) 32r/wmoxab

Tenep 3anumieMo piBHAHHA peakKIrii:

S + 0, = SO0,
3rigHo 3 piBHAHHAM peakIiii 3 1 MOJb CipKM YTBOPIOETHCA
1 moxs SO,. A axa kinekicte pewoBmHEM SO, yTBOPHUTHCA
3 0,3 moub cipku? CKJiageMo IIPOIIOPITio:

1 moub cipku — 1 moas SO, (3a piBHAHHAM)
0,3 moxsb cipku — x moub SO,

11, 081
0,3 «’ 1

=0,3.

Otxe, x = 0,3 moub. Takum umnoM, n(SO,) = 0,3 (MoxaB).
3uaxogumo 00’em (H. v.) cyabdyp(IV) okcuay 3a opmyioo
V(80,)

V ’

m

n(S0,) =

jge V. — mousisipHUi 00’eM rasy, AKuUil JopiBHIOE 22,4 J1/MOJB.
V(S0O,) = n(SO,) - V,, =
= 0,3 moxb - 22,4 n/moab = 6,72 .
Awnaoriuao 00YnCINMO KiJIbKiCTh PEUOBUHU KUCHIO 3a PiB-
HAHHAM peakIrii:
Ha 1 MoJb cipKu moTpi6HO 1 MOJIb KUCHIO (3a PIBHAHHAM),
Ha 0,3 MOJIb CipKM — Y MOJIb KHCHIO.
CkaameMo I po3B’sKeMO IIPOIIOPILio:
11
0,3 vy

Biodnosids: V(SO,) = 6,72 i; n(0,) = 0,3 moxb.

;5 y=0,3Mmoub.

IIpuxkaaxg 2. O6uMcHaiTL Macy IOPOIITKOMOAiIOHOTO AaJoMiHio,
AKU 3ropsAe B KucHi 06’emom 20,16 i1 (H.y.). fIka KinrbKicTh pedo-
BuHE Al,O; BHACIiIOK IBOI'O YTBOPUTHLCA?
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Hamno:
V(0O,) = 20,16 x

m(Al) — ?
n(Al,0,) — ?

Il 3anuTaHHS Ta 3aBOaHHA

°1. 3a axumMu (popmyJaMu OOUMCIIOIOTh KiJIbKicTh peuo-

Pose’azanns
BusHaunMo KinbKiCTh PEUOBUHU KUCHIO:

V(O,) 20,161
Vv 22,4 1 /Moy

m

n(0,) = =0,9 MOJIb.
3amnuiiemMo piBHAHHA peakIrii:

4Al, + 30, = 2AL,0,
3rifHo 3 PIBHAHHAM peakilii Ha 3ropsaHHA 4 MOJb aJio-
Mminiro norpi6Ho 3 moms O,. A fAka KiJIbKiCTh peyoBHHU
asgominio sroputs y 0,9 mosib KucHo? CkKJazemMo Ipo-
TopIrizo:
4 MoJsb anoOMiHiI0 — 3 MOJIF KUCHIO (3a PiBHAHHAM),

X mMoJib aoMinio — 0,9 M0oJb KMCHIO,
4_3 4-0,9

x 09 ¥

Or:xe, n(Al) = 1,2 moub.
3HaxXoAUMO MacCy aJoMiHii0:

m(Al) = n(Al) - M(Al) =
= 1,2 moasb * 27 r/monp = 32,4 1.

=1,2.

ObGunciaumo kinbkicTs peuoBmHm Al,O, 3a pPiBHAHHAM
peaxii:
i3 4 MoJIb aJIOMiHiI0 YTBOPIOETHCA
2 moxns ALO, (3a piBHAHHAM),
3 1,2 moub amoMigilo — y Moas AlO,.
CrJazeMo i po3B’si2KeMO IIPOIIOPITiio:
4 2

L2y
1,22

OTpumaemo: Y= =0,6, To6To n(AL0,) = 0,6 moxs.
Bidnosiov: m(Al) = 32,4 r; n(Al,0,) = 0,6 mous.

?-

BUHU, SAKINO 3-IIOMiX JaHWX €: a) Maca PEeYOBUHM; .
6) o6’eM (H. y.) PEUYOBMHH; B) UHCJIO CTPYKTYPHUX
YaCTUHOK PEUOBUHU?

°2. Illo Take MonsspHUII 06’€M Ta3yBaTOl PEUYOBHUHU 34 HOPMAJb-
HUX YMOB? ¥V AKUX OAUHUIIAX HOr0 BHUPAIKAIOTH?

°3. IIlo osHauae moHATTA cmanaa Asozadpo? ¥ aAKili oguHUI BU-
Mipy BUpaKaioTh ii 3HaueHHA?

4, IIlo Take MacoBa YacCTKa eJieMeHTa B CIOJYIi? ¥V AKUX OmU-
HUIEX i1 BUpaKaloTh i 3a AKOIO 3arajbHOI (OPMYJIO0 00-

YUCJIIOIOTH?
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5.

*10.

*11.

*12,

VKaxiTh pAIOK, y SAKOMY 3amucaHo (OPMYJIH KHCJOT, IO
VTBOPIOIOThCA BHACJimOK B3aemoxii okcupis B,0,, SO,, ClL,0,,
CrO; 3 BOjOIO:

a) HBO,, H,SO,, HC1O,, HCrO,;

6) H,BO,, H,SO,, HCIO,, H,CrO,;

B) H,BO,, H,S0,, HCIO,, H,CrO,;

r) H,B,0,, H,SO,, HCIO, H,CrO,.

fKa KiJBbKicTh pPEeYOBMHM KHUCJIOT IIPU IIbOMY YyTBOpPHJIACH,
AKINO B peakIriio Berynuio mo 0,5 Mosb mux oxkcumin?
V3amu mopiii MUHKY, Kaito, XpoMy Ta KaJbIlil0 Macoio Bix-
moBigEo 13 1, 26 7, 39 r i 20 r. O6umMCaiTH, KiMBKiCTH peuo-
BuH ZnO, KOH, Cr,0;, Ca(OH),, mo yTBOpHUJINCA BHACJIiIOK
B3aeMozii nux meraniB 3 Bogoio. Okcuzu ZnO Ta Cr,0; yTrBO-
pIOIOTHCS 3a IMiABUINEHUX TEMIIEPaTyp.

3-IOMiXK HaBeJeHMX OKCHUIIB MO OCHOBHOTI'O CJIiJ BigHECTH:

a) SO,; 6) MgO; B) N,O;; r) CO,.
3-IOMiXK HaBeJeHMX OKCHUIIB MO KMCJIOTHOIO CJIig BigmecTwu:
a) Fe,O,; 6) BaO; B) P,O;; r) Na,0.

Y axomy 3 okcumiB mMacoBa uyacTka OKcureHy HaibijbIma:
a) xpom(II) oxcun; 6) aprentym(I) okcug;

B) cyabdyp(VI) okcum; r) 6icmyT(1IT) oxkcun?

O6uucxite macy dochop(V) okcumy, 1o HeoOXimHA I omep-

JKaHHA:

a) 16 r HPO, Bracaigok peaknii P,0, 3 Bogolo 3a TemIepary-
pu 10 °C;

6) 9,8 r H,PO, Bracrigok peaxnii P,O, 3 Bomoio 3a TemIepa-
TYpY KUIIIHHA;

B) 8,2 r Na,PO, Braciaigok peaxnii P,0, 3 Na,O;

r) 42,4 r K,PO, BHacxigok peaknii P,0, 3 KOH.

CriafiTh PiBHAHHSA BCiX 3aIIPOIIOHOBAHUX PEAKITil.

O6uuciiTh Macy 6apiii okcuay, AKa HeoOXimgHa AJS omep-

JKaHHA:

a) 34,2 r Ba(OH), Bracaigok peaknii BaO 3 Bozmoio;

6) 7,88 r BaCO, Braciigok peaxuii BaO 3 CO,;

B) 3,38 r BaS yraciaigok peaxnii BaO 3 H,S;

r) 10,4 r BaCl, Bracaigok peaxmii BaO 3 HCI.

Odnsa moBHOTO 3rOpAHHA 8 T AeAKOI IPOCTOI PEeYOBUHU BU-

tparuntu 5,6 n (H.y.) kucHio O,. B yrBopeHOMy oOKcunzi

eJIeMeHT Ma€ BaJIeHTHicTh, saKa mopiBaioe IV. IIlo me sa

ejeMeHT?
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§ 41. Cknap Kucnot

Y ubomy naparpadi Bu gizHaeTteca:

® 110 TaKe KUCMOTHUIA 3aNULLIOK;

® AKi KUCNOTU BiOHOCATL A0 6€30KCUreHOBUX, A AKi — 00 OKCUrEHOBMIC-
HUX;

® KU KNac HEOPraHivHUX CNONYK HA3UBAKTb KNCNOTaMu;

¢ GKOK 3arafibHOK hOPMYIOK MOXHE BUPA3NUTU CKNAa KUCIOT.

Bu morkeTe HaBeCTU MPUKJIAAU NeAKUX KUCJOT, TOMY IO 3 IIPe-
CTaBHMKaMHU I[bOTO KJACy PEUYOBMH BU BiKe O3HalomMuaucs B § 9,
41, 42. Ile KucJIOTHU, IO CBOIM IMOXOIKEHHAM 3aBAAYYIOTH PEaKIIi-
AM IeIKUX KHUCJIOTHUX OKCHUIIB 3 BOMAOIO:

SO, + H,0 = H,S0,
PO, + 3H,0 = 2H,PO,

Ha mogenbHit cxemi (puc. 46) mokasaHO MeperpynyBaHHS aTo-

miB mig gac peariii cynasdyp(VI) okcugy 3 Bomoio.

v

H,O0 SO H, SO

2 3 2 4

Jg-l-d’ﬁugw

9 H & O S

Puc. 46. MogennHa cxema peakirii cyabdyp(VI) okcuay 3 Bomoro

KucnoTHi okcugu € He €IUHMMM PeYOBMHAMU, AKi BHACIIIOK
B3a€EMOii 3 BOMOIO YTBOPIOIOTH KHUCJOTHU. SIKINO TiApOTEH XJIOPUT
HCl — mpoamyxT peaknii rasyBarux Bomuio H, Ta xnopy Cl, — pos-
YUHUTUA Y BOMi, TO B PO3UMHI BiH TeX BUABJAE KUCJIOTHI BJIACTH-
BOCTi.

IoBecTn, M0 yTBOpPEHA CIIOJYKA HAJNEXHUTh OO0 KJacy KHUCJIOT,
MOKHA [TOJAaBaHHAM OO PO3UYMHY (PioJIeTOBOrO HEHTPAJBLHOTO JaK-
Mycy: pigmHa 3a0apBJIIOETHCA B YepBOHUU KoJip. Taka 3mima 3a-
OapBJeHHA JAaKMycy 3 ()iojJIeTOBOTO Ha YepPBOHUM CBiAUMTH IIPO Ha-
SABHICTb Yy PO3YMHI KUCJIOTHU.

Kucnoru cyasbparaa H,SO, it oprodocharaa H,PO, micTtars aromu
OKcureny i ToMy iX HasUBAIOTbh OKCU2EHO8MICHUMU.

Ha Bigmimy Big mumx xgopuana ruciaora HCl e cmosykoro, 1o
He wmictuth OKcureHy, Tomy il HasMBalOTh 0Oe30kcuzenosoro. lle
He enmHa 0e30KCUTeHOBAa KUCJIOTA, IPUKJIAZAMU TaKUX KHUCJIOT
e H,S — cynpdinna xkucaora, HBr — 6Gpomizua Kmciora ToImo.
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Kosn Bu BuBuasm ximiuni BjaacTtuBocTi okcuzis (§ 42), To momi-
TUJIU, 1[0 B PeaKIiAX OCHOBHUX OKCHUIIB 3 KUCJIOTaMHU € TaKi rpynu
aToMiB, II[0 He PYHHYIOTHCS, a IEPEXOIATE 31 CKJIAAY MOJIEKYJIN KIUC-
JIOTH IO CKJAAy coJii 6e3 3MiH, HAIIPUKJIAL:

BaO + 2HNO, = Ba(NO,), + H,0

IIi rpynu aToMiB Ha3WBAlOTh KUCAOMHUMU 3arumkamu. Kuc-
JIOTHUM 3aJUMIKOM € i arom XJIOpPY, IO BXOAMUTH A0 CKJAAYy XJIO-
punguoi xucaoru HCIl, i arom Cyasdypy B MoOJEeKyJi cyabdimmHol
KUCJIOTH:

Fe, O, + 6HCl = 2FeCl, + 3H,0

t
FeO+H,S=FeS+H,0

Kucnomu — ue cmoiykm, M0 CKJIAAy AKUX BXOXATH KHCJIOTHI 3a-
aumkn u aromu limporeny, cmpoMoskHiI 3aminryBaTucsi Ha aTOMH
METAJIYHUX eJIEeMEeHTiB.

CkJaZ KHCJIOT MOXKHA y3araJbHUTHU 3a AOIIOMOI'0I0 (hopmysim

H, Axn,

me An — rpyma aToMiB KMCJIOTHOTO BAJUIIKY (X — BAJIEHTHICTB).

I3 opmysu BHUAHO, IO 3HAUEHHSA BAJEHTHOCTI KHCJIOTHOTO 3a-
JUIIKY BU3HAUa€ umcjio aroMiB I'imporeny, siki BXOZATH OO CKJIALy
MOJIEKYJI KHUCJOTH. | HaBmaKku, BaJIEHTHICTH KHCJIOTHOTO 3aJUIIKY
MOKHA 3HAWTH 3a yucaoM aToMmiB I'igporeny, HanmpuKJIam:

II II 1 I I
H,S0,, H,S, H,PO,, HNO,, HCIO,.

HaBememo Moze i MOJIeKyJI HaMMOITUPEHIITNX KucJaoT (puc. 47).

Ax BugHO Ha Mojenax, moiekynu kuciaor HNO,, H,SO,, H,PO,
CKJIaaloThCA BiATIOBIAHO 3 OMHOTO, ABOX, TPhOX aToMiB limporemy
Ta KHUCJOTHUX 3anumkise — NO,, SO,, PO,.

38eprimb ysazy: y MOJIEKYJaX OKCUT€HOBMiCHUX KHCJIOT aTOM
Timporeny cmosyuenuit 3 aromoM Oxcureny. ¥ wmosexkyiaax HCI
i H,S atromu Tizporeny 6GesnocepefHBO CIOJIydUeHI 3 aToMOM BiAmo-
Bigao Xiopy Ta Cyabdypy.

o A

4 d
) o.):j) Q -)eay 9
HCl HNO, H,S0, H,PO, H,S

OGH Yo (Ya N s JP

Puc. 47. Mogesni MoJeKyJ HaNIIOMIUPEHIMIUX KUCJIOT
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H Mpuknapg po3B’sidyBaHHA 3aga4d

Ho mopmii Bogu macoro 90 r BHecau 3 moab N,O,. fIka )
Maca KHCJIOTH yTBopuiaca? flke 4mciIo MoJIeKys BOLU IIPO-
pearysajo, a axe Hi?

Hano:
m(H,0) =90 r
n(N,0;) = 3 mosn

m(xucaoru) — ?
N(H,0) — ?

Il 3anuTaHHS Ta 3aBAaHHA

Posé’azannsa
3amnuniemMo piBHAHHA peakIrii:

N,O, + H,0 = 2HNO,.

BusHaunmo Ha #i0oro OCHOBiI HeBiJJOMi BeJUMUYMHN:

3 MoIB Y MOJIB xr
N,0, +H,0= 2HNO, ;

1 moas 1mons  2'63r/mMonb=126T1

x=m(HNO,) = 3M0xe 1207 _ 374,
1 moup
3 MoJib * 1 MOJIB
y=n(H,0)=—— =3 moup —
1 mousb

ImpopearyBaJo.
Yepes Te 1110 3a yMOBOO 3azaui 6yJso B3aTo 90 r Bogwm,
abo
m(H,0) 90r
M(H,0) 18r/mons
TO 5 MOJIb — 3 MOJIb = 2 MOJIb BOAW — He IIPOpearyBajio.

n(H,0) = =5MoJIb,

N (H,0)

Ocximpru mpopearysano n(H,0)= N

TO YHMCJIO MOJIEKYJI CTAHOBUT:
N(H,0) = 3 mois - 6,02 - 10*® Mmomexyn/mMonb
= 1,806 - 10* mosexyu.
He npopearysaso:
N(H,0) = 2 moxs - 6,02 - 10* momexyn/mons =
= 1,204 - 10* momexyr.
Bidnosgids: m(HNO,) = 378 r;
N(H,0) = 1,806 - 10** moserys mpopearysaio,
N(H,0) = 1,204 - 10°* momexyn He mpopearyBaio.

°1. HaliTe BUBHAYEHHS HMOHATTA: a) KUCJOTa; 0) KUCJIOT- \=

HU 3aJIUIIOK. .

° 2. §Ixi 8 maBemenux rucior HCIO,, H,S, H,CrO,, H,Te,
HBr, H,BO,, HCI Hane:xars n0: a) 6€30KCUT€HOBUX;
0) oxcurenopmicuux? Yomy?

*3. ¥ xmcaorax HI, HBO,, H,SiO,, HCIO,, HPO,, H,CO,, H,Se
BU3HAUTE I BUMMUIIITh BiAIOBiMHI KUCJIOTHI 3aMUIIKK Ta yKa-
JKiTh IXHI BaJIeHTHOCTI.

*4, O6uwmciaiTy macy (y rpamax): a) 0,15 moub cyabdhaTHOl KHCIO-
tn; 6) 3,01 - 10** MoseKyJs HiTPATHOI KHCJIOTH.
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*5. fIxa maca (r) cipxoBogHIO (TigporeH cyab(iny) MicTHUTEL CTijIb-
KM K MOJIEKYJI, CKiJIbKH iX MicTuThesa B 54 r Bogm?

*6. ¥ mnopoiro Bogu Mmacoio 108 r BHecou: a) 2 moxas P,O,;
6) 6 moup SO,. fIki Macu BiANOBIZHMX KHCJIOT YTBOPUIUCH?

7. OrpumaiiTe 6€30KCUI€HOBY KHUCJOTY 3 Trimporen cyabsdiny H,S
B3AEMOJIi€I0 MPOCTUX PEYOBUH. SIK HA3WBAIOTh PO3UUH TiApo-
ret cyabhiny y Bomi?

8. V¥ Tpbox mpobipkax 0e3 eTUKETOK MicTaTbea Gapiit rigpokcunm,
cyab(daTHa KHCIOTA, Kajdiii HiTpar. 3amporonyiiTe HaNIIpO-
cTimuii cmoci6 imeHTH@ikalii MUX PeYOBUH.

9. fIka maca 06esBozHOi cyuabdarHoi kumcimorm H,SO, wmicTurs
CTiNBKM 'K MOJIEKYJI, CKinbku ix BxomuTh y 180 r Bogu H,0?

10. O6unciites macy 0,75 moxp ta 25 - 10% mosmerysn oprodoc-
¢daTHOI KUCJIOTH.

11. fxi is peuoBuH, GOopMyaH AKUX HaBeJEeHO, PearyioTh 3 XJO-
puznsoo kucioroo: CaO, Zn, Mg(OH),, Cu, Fe(OH),?

12. ¥V peaknii nuHKa 3 XJOPHUIAHOIO0 KHUCJIOTOIO YTBOPHUBCA ITMHK
cyabpar macooo 16,1 r. dxa maca KucjaoTu mpopearysajia?

13. fxka 3 xucror — H,SO, un H,SO, — micturs 6insite Cynbsdypy?

§ 42. Ha3zBu Kucnor

Y ubomy naparpadii Bu gisHaeTecs:
® |1I0 TaKe KUCIOTOYTBOPIOKOHUIA €TEMEHT;
® AK YTBOPIOKOTh Ha3BU 6E30KCUTEHOBUX | OKCUTEHOBMICHUX KUC/IOT.

Qum 6i0pisnaembves AKICHUL ckaald Kucaom: KapOOHAMmMHOL
H,CO, @i opmogocpamnoi H,PO,? Jluiie ogHuUM: ejleMeHTOM, Bif
AKOTO IIi KHCJOTH yTBOpMIMCcS. Hampuraanm, Aas KapOoHaTHOI
Ta oprodpochaTHOI KHCJIOT MOYKHA 3alNMCATH TaKi JAHITIOMKM IIO-
CJIiJOBHUX IIE€PETBOPEHD:

C - CO, - H,CO,
P - P,0, - H,PO,

EnemenToM, SKWH YTBOPIOE KUCJIOTY, — KUCAOMOYME0PIOI0-
Yyum enemenmom — y nepiiomy Bumagky € KapboH, y apyromy —
®ochop. Came Bimg ixXHIX HasB i MOXOAATHL KOPEHi B HasBaxX KMUC-
gor — kapbonatHa H,CO, it oprogocparna H,PO,. Otxxe, Haspu
OyIb-AKUX KHUCJOT TMOXOAATH Biff Ha3B BiATOBIAHUX KUCJIOTOYTBO-
prOUYNX eJeMeHTiB:

H,SO, — cyavgparna xucnora, HNO, — wuimpaTHa KucCJIOTa,
HNO, — nimputHa KucjoTa.
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Kopewni B cioBax «HiTpaTHa» i «HiTpUTHa» OLHAKOBi, TOMY IO
BOHHU MOXOATH BiJi HA3BU OLHOTO I TOTO CAMOr0 KHCJOTOYTBOPIO-
ouoro eijementa — Hirporeny, a cydikcu — pisui. Homy?

HasBu 06e30KCUI€HOBUX KHCJOT CKJIAAAIOTh i3 KOPEeHs Ha3BU
KHCJIOTOYTBOPIOIOYOTO ejeMeHTa Ta cydikca -udH uum -i0H i goma-
IOTh CJIOBO «KHUCJOTa». Hampukaam, AKIIO KHCJIOTOYTBOPIOIOUNM
eaxemenToM € Xiiop abo Bpom, To HasBM BiAMOBIAHMX KMCJIOT TaKi:

HCl — xumopudra xuciaora, HBr — 6Gpomidna Kucaora.

Hasenemo dopmynn it HasBM HAWOOMIMPEHIMINX KUCJOT Ta iXHiX
KHCJIOTHUX B3aJUINKiB 3a PaIliOHAJbHOI HOMEHKJATYPOK. ¥ IYiK-
Kax HaBeJeHO TPUBiaJbHI HasBu JedKuX Kucaor (Tabda. 15).

Tabauusa 15
Haitnommupeninmri kuciaoTu
Hassa Dop- dopmyaa
M CHUMBOJI - Jl:a Hassa KHCJIOTHOTO Ha3sgsa
KHCJIOTOYT- Rn}éno_ KHCIOTH 3aJMIIKY KHCJIOTHOT'O
BOPIOIOYOTO . Ta Horo 3aINIIKY
ejieMeHTa BaJICHTHiCTH
Diyop F HF dayopunHa (IIaBUKOBA) 11? Dropug
Xmopungua (cossiHa a6o 1
Xuop Cl HCI XTOpOBO/HEBa) cl Xuopun
Bpominaa 1 .
Bpom Br HBr (6pomoBoHesa) Br Bpowmin
Vox I HI Viogupua (ilogoBogHeBa) i Vionun
Cyabdigaa s .
Cymedyp S H;S (cipxoBomHeBa) S Cymdin
Cynbharra 1
Cyasdyp S H,SO, (csilpqg)ﬂa) S0, Cyabdar
Hirporer N HNO, g;'z[r)[‘?{z;a Nlo3 Hirpar
Hirporex N HNO, |Hirpuraa (asoTucra) Nlo2 Hirpur
Meradocharua I
Dochop P HPO, (vetadocdopHa) PO, Meradocdar
Oprodocdaraa 1
Dochop P H,PO, (oprotdocdopsa) PO, Oprodocdar
I
Kap6ou C H,CO, | Kap6ornarsa (Byrinpaa) Co, KapGouar
Corimiii Si H.SiO Meracurikaraa I M .
nrinii Si ,510, (veraxpemmicsa) Sio, eTacuiIikar
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I Mpuknap po3B’sidyBaHHA 3agaud

YHacxigok HarpiBaHHA KapOOHATHa KMCJIOTA KijJbKic- < %
10 peuoBuHU 0,075 MOJBb PO3KJIATAETHCA 3 BUIIICHHAM
ragyBatoro kKap6oH(IV) oxcugy. Busmaure 006’em raasy,

AKUN yTBOPUTHCA (H. V.), Ta Macy HATPi#l TiApoKcumy, Imo HeoOXif-
HO BUTPATHUTHU AJA i0oro morjauHaHHA 3 yTBopeHHAM coJii Na,CO,.

Hano: Pose’azanns

n(H,CO,;) = 0,075 monp | 3anumiemo piBHAHHSA PeakIlil pO3KJIafaHHA:

V(CO,) — ? H,CO, = H,0 + CO,T

m(NaOH) — ? OGuucaumo 06’em CO, (H. y.), AKUIL yTBOPUBCS:
0,075 Mo x nm®

Il 3anuTaHHs Ta 3aBAaHHA

1.

°2.
3.

H,CO,=H,0+ CO,T
1momnn 224 ;[M3 /MOJIB X
x1Moms = 22,4 gm®

0,075 moan - 22,4 nm°
1 moanb

x=V(CO,)= =1,68 om®.
Cknagemo piBHamHaA peaknii Bsaemozii CO,
3 HATPi#l rigpoKcuaoM Ta 00YUCIUMO HEOoOXis-
Hi maHi:
1,68111‘/13 yr
Co, + 2NaOH =Na,CO,+H,0
1-22,4 an® /moms x 2monb 40 T /MOJB =

=80r
x1momn = 22,4 im®

1,68 1v®-80r
22,4 nv®

Bidnosios: V(CO,) = 1,68 v m(NaOH) = 6 1.

?-

)

y=m(NaOH) = 6r.

SAKuit eremMeHT, 110 BXOAUTH A0 CKJIAAy KHCJIOT, Ha-
3UBAIOTH KUCJIOTOYTBOPIOIOUNM ? .
fAx yTBOPIOIOTHL HA3BU KHUCJIOT?

V AKUX BUIAJKaX V HA3BaX KHUCJIOT, YTBOPEHUX OTHUM i TUM
CcaMHM eJIEMEHTOM, 3aCTOCOBYIOTH PisHi cydikcu?

Yomy 10 HasB KHCJIOT, YTBOPEHUX OOHUM i THM caMUM eJe-
MEHTOM 3 Ti€I0 K BaJIEHTHICTIO, 04al0Th mpedikcu opmo- abo
mema-?

fAx yTBOPIOIOTH HA3BU 0E€30KCUT€HOBUX KMCJIOT?

Hassite kucaoru: H,SO,, HNO,, H,SiO,, HPO,. Vkaxirs
BimmoBimHo BaseuTHicTh enementiB Cr, N, Si i P y nmux cmo-
aykax. O0UmMcaiTh MacoBy YACTKY KOXKHOTO i3 IIMX eJIEMEeHTiB
y Bimmosimmiii KucioTi.

Ky HasBy MaOTh KHCJIOTHI 3aJUINKKN CKJALY:
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I II 1 I

a) CO,; 0) S; B) NO,; r) PO,?
CxiaaniTh GopMyJIH KUCJIOT, 1[0 BiAIOBial0Th UM 3aJIUIIIKAM,
i BU3HAuUTe BaJIEHTHICTh KMCJIOTOYTBOPIOIOUOTO €JIeMEeHTa.

8. Kopucryouuck Tabaumnero 15, BUOUMIITE (GopMyJaU KHCJIOT:
a) okcureHoBMicHuX; 0) 6e3okcurenoBux. HasBiTh ix.

9. O6GuucIIiTL Macy HiTpaTHOI KHCJIOTH, HEOOXimHOI maa peakrIrii
3 Mar"iii oKcugoM MAacoio 5 .

*10. KapOonaTHa KHCJIOTA [TOCHUTh JIEFTKO PO3KJIANAETHCI, HABITH

3a KiMHaTHOI TeMmepaTypu, HAa ra3yBaTHUIl KUCJIOTHUNA OKCH[
i Bogy. CkaamiTe, piBHAHHS BiAmoBigHOI peakiiii Ta o0umcIiTh
00’eM (H. y.) rasy, II0 MOXKe BUIIJIUTHUCA 3 POSUUHY KHCJIOTHU
KinbkicTio peuoBuHu 0,2 MOJIB.

§ 43. Knacudikauia Kncnor i ixHi ¢pisnyHi BnacTmBocTi

Y ubomy naparpadi Bu gizHaeTecs npo:
¢ TUNW Knacudikauin KUCNOT;
¢ isnyHi BNaCTMBOCTI KUCNOT.

Knacudikania kucaor. Is kiacudikailiero KUCIoT 3a CKJIAAOM IX-
HiX KHMCJOTHHX 3aJIMINKIB BM BiKe 3HalioMi. 3a I[iel0 03HAKOIO KICJIO-
TH MOJLIAIOTH, HA OKCUIeHOBMicHI Ta 6esokcureHosi (cxema 6).

Cxema 6
| OkcuresnoBMmicHi || Besokcurenosi |
| HNO,, H,S0,, H,PO, | | HCL, HF, H,S |

KrnacudikyoTs KucaoTu i 3a umcaoMm atomiB Iigporeny, 1o mo-
JKYTh 3aMilllyBaTHCS Ha aTOMM METAJIYHUX eJIEMEHTIB y peakrii
3 HUMHU 3 YTBOPEHHSM COJIi. 3a I1i€l0 03HAKOIO0 KMCJOTH IOIiJISIOTH
Ha 00HOOCHOBHi, 0800CHOB8HI, MpPUOCHOBHI (cxeMa 7).

Cxema 7
OmHOOCHOBHI IBoocHOBHI TpuocHOBHI
HCI, HNO;4 H,S, H,SO, H;PO,

189



®izuuHi BIACTHMBOCTI KHUCIOT. BinblricTh HeOpraHiuHUX KUC-
JOT — Iie MPOAYKTU PO3UMHEHHs Ta B3aemoxii mesuux rasis (HCI,
HBr, HI, H,S, CO,) i3 Bozmolo, depes Te 0 B 0e3BOJAHOMY CTaHi
TakKi KMUCJIOTU He iCHYIOTh.

o 06e3BOAHMX KHCJOT 3a 3BHUUANHUX YMOB HaJEKaTh KUCJIOTHU
H.,PO, i HPO,; — ne TBepzi peuoBuru. Kucmoru H,SO, i HNO, rex
MOXKYTh icCHyBaTu y 0€3BOJHOMY CTaHi, ajie ABJSIOTh CO00I0 pimmum.

3 TUX KUCJOT, 10 HaBeAeHi B Tabuuili 18, HEPOSUMHHUMEU y BOML
e jymme H,SiO, i H,SiO,.

I [puknagv po3B’a3yBaHHA 3apay

IIpuxaan 1. ki 3 HaBegeHux kuciaor HMnO,, H,SeO,,
H,Se, H,PO,, HI, HNO, HajnexaTb [0: a) OLHOOCHOBHUX; =
0) IBOOCHOBHUX; B) TPUOCHOBHUX ?

Poseg’sazanna

o OZHOOCHGBHMX KHCJIOT HAJeXaTb Ti, M0 CKJIaAy SKHUX BXO-
nuthk oguH aroM I'igporemy: HMnO,, HI, HNO,.

o IBOOCHOBHMX KHCJIOT HaJeKaTh KHCJIOTH, IO MIiCTSATH ABa
atromu ligporeny, CIPOMOMKHUX 3aMill[yBaTHCS aTOMaMP MeTaJIid-
Hux enemeHTiB: H,SeO,, H,Se. BianoBigHO TPUOCHOBHi KHCJIOTH
mictare Tpu atromu ligporeny: H,PO,.

Bidnosidv: a) ommoocuoBHi — HMnO,, HI, HNO,; 6) pxBo-
ocuoBHi — H,SeO,, H,Se; B) Tpuocuosui — H,PO,.

IIpurmaan 2. O6uncaits 06’em H,S (H. y.), axkuil micturs Ty camy
KiJIBbKiCTh MOJIEKYJI, IO ¥ HMOPIlid cyab(haTHOI KKMCJI0TH Macoio 245 r.
YoMy mOPiBHIOE Iie YMCJIO0 MOJIEKYJI?

Hano: Pose’asannsa

m(H,S0,) = 245 r | O6uucaumo uucao moais H,SO,:

V(H,S) — ? MH,SO0)=2-1+32+16-4=98; M = 98 r/mois.
—9?

N(H,S) — ? n(H,S0,) = m(H,80,) _ 245 _ 2,5 (MOJIB).

M(H,80,) 98

Y 2,5 mone H,SO, micTuTbcs CTiTBKE ¥ MOJIEKYI,
ckinmpku y 2,5 moas H,S.

V(H,S
Toxi 3 popmynu n(H,S) :% BU3HAYAEMO:

V(H,S) = n(H,S) V,=2,5-22,4 =56 (1).
Yuciao mosekya H,S BusHauaemo 3 hopmyan
n(H,S)= %58)
3Bigcu N(H,S) = n(H,S) - N, =
=2,5-6,02-10% = 1,505 - 10* (momexyun).
Bidnosids: 56 m1; 1,505 - 10** MOJIEKY.JI.
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Ipuxmax 3. ki oxcuau Bigmosigatots kucsoram HMnO,, HNO,,
H,Se0,, H,PO,? O6uncnitTe Macu KOXKHOI 3 KHCJIOT, sIKi yTBOPATHCH,
AKIIO B PEaKIIiio 3 BOAOK BCTYHWJIO Io 12 r BiamoBigHOrO OKCHAY.

Hano:

HMnO,, HNO,,
H,SeO,, H,PO,;
m (OKCHULiB) =
= 12 r KOXKHOTO

m (Ko:xkHOL
Kucaoru) — ?
Dopmysu OKCHUIIB
BiATOBIAHUX
KucjaoT — ?

Posg’s3auns
Dopmyny Oynab-AKOI OKCHUTE€HOBMICHOI KHCJIOTU
MOJKHA IIOJaTH y3araJbHEeHOI (OPMYJIOI0

E.O, - nH,0.
Y dopmyai kucimorn HMnO, € Tineku ofumH aToMm
Tigporeny, a y dopmynai Bogu — xpBa. Tomy me-

pen GopMyJiOI0 KHCJIOTH cTaBUMO KoedilmieHT 2
¥ yMOBHO IIO3HAYAEMO TOTOKHICTH CKJAIiB AK
2HMnO, <> H,0 - Mn,0,,

00 TiJILKM TOHAI HaBeJeHe PiBHAHHSA BiAmoBimaTuMme
3aKOHY 30epesKeHHsA MacHu.
3anuIremMo aHaJoriuHi PiBHAHHA AJA iHIIUX KKC-
JIOT:

2HNO, <> N,0O, - H,0

H,SeO, <> Se0, - H,0

2H,PO, <> P,0O; - 3H,0
Busmaunmo macu KuCJIOT:

a) xr 12r
2HMnO, < H,0- Mn,0,
2mous * 120 r/Mous = 1moub * 2221 /MONb =
=240r =222r
x=m(HMnO,)=240" 127 15 971,
222r

12r

6) 2HNO, ©H,0- N,0,

2Moab'63 r/MONB = 1mos5°108 r/mMous =
=126r =108r
126 - 121
x=m(HNO,)=——————=14r;
( 2) 108 r

xr 12r
B) H,8¢0, H,0- Se0,
1moasb * 129 r/mons = 1mous - 111r/Monb =
129 111r

= r =

x=m(H,Se0,) =% ~13,951
r

xT 12r
r) 2H,PO, ©H,0- P,

2moub * 98 r/MOJIb = 1mous * 142 1/MoB =
=196 42r

196r-12r
xX= m(H3PO4)—W—16,56 I.
Bidnosiov: dopmynu okcuzais Mn,0,, N,O;, SeO,,
P,0,; macu Bigmosigmumx xwuciaor: a) 12,97 r;
6) 14 r; B) 13,95 ; r) 16,56 r.
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Il 3anuTaHHs Ta 3aBAaHHA

1.

°2.

°3.

°4,

°5.

°6.

*7.

*8.

*9.

*10.

*11.

AK Kaacu@ikyTh KHCJIOTH 3a KiJbKicTI0O aToMiB \

Tigporeny, 1o BXOZATL OO iXHBOI'O CKJIALy? .
HageniTh mpukgagm KHUCJIOT, sIKi: a) iCHYIOTH y BOJ-
HUX pos3umHax; 0) MOXKYTh iCHyBaTH y PiKOMy CTaHi; B) MoO-
JKYTh iCHYBaTH y TBEPJIOMY CTaHi; I') HEPO3UMHHI y BOIi.
Iz Tabmaumi 18 Bunmumiites GOpMyJaM KHCJIOT: a) OKCUTEHO-
BMiCHHX OJHOOCHOBHUX; 0) 6e30KCUTeHOBUX JBOOCHOBHUX;
B) OKCHUT€HOBMIiCHUX TPHUOCHOBHUX; TI) 0e30KCUTE€HOBUX
OJTHOOCHOBHUX; I') OKCUTE€HOBMiCHUX JBOOCHOBHUX.
CriaanmiTte (opmysu I gmaliTe HasBy KHCJIOTAM, SKi MamoThb
Taki KMCJIOTHI 3aJIUIITKU:
I I
BrO,, SeO,.
fAki 3 maBemenmx peuoBumu: KCl, Na,O, H,Se, LiOH, H,SO,,
CrCl;, As,O;, HBr, NO, Mg(NO,),, NH,, HCI, CaSO,, MnO,
€ OKCcHugamMu, a ki — Kuciaoramu? Bunwuimite okpemo dopmy-
Jau oxcumiB i Kucuaor. IlosHaute, YoMy JOPiBHIOE BaJIeHTHICTH
eJIeMeHTa, IO YTBOPUB: a) oKcuia; 0) KUCJIOTY.
3 AKHX OKCHUAIB MOXHa orpumartu Taki kucuaoru: HNO,,
H,AsO,, HCIO,, H,BO,? CriaziTs BigmoBigHi piBHAHHA peax-
mii. lafiTe Ha3BU KHUCJIOTAM.
O6unciits macy 0,25 mous i 15 + 10®® monexyn oprodocdart-
HOI KUCJOTHU.
fAxa maca rigporen xmopuay HCl micTurh cTiibKM K MoJe-
KyJ, ckinbku ¥ nopuia Bozu H,0 macoro 180 r?
CriaamiTh piBHSHHSA peakIliii MiX BOIOI0 Ta OKCHIAMH, SAKi
BizmoBimatoTs kmcioram: a) H,CrO,; 6) HMnO,. O6uuciits
Macy KOKHOI 3 KHCJIOT 3a YMOBH, IO B PEaKI[il0 BCTYIIMJIO
5 I KOYKHOI'O 3 OKCH/IB.
Busnautre dopmysm Ta 3HAUEHHS MOJAPHUX Mac (T/MOJIb)
KHCJIOT, SKIIO:
a) MacoBa YacTKa ejleMeHTa E B OKCHUIeHOBMICHIiI KMCJOTi
crnany HEO, nopiBaioe 38,75 % ;
6) v 40,5 r Ge3okcureHoBoi kuciaotu ckaany HE wmicturbes
0,5 r I'igporeny;

B) KHCJIOTY OJEepKajy BHACJIITOK B3aeMOIii BoAM W OKCHUIY
EO, 3 macoBuM BifHOIIIEHHAM eJieMeHTiB y Hpomy 1 : 1.
CriaanmiTe piBHAHHA peakHnii Misk cyab(aTHOI KHCJIOTOIO
¥ okcumom Mmertasiunoro eimemeHTta(ll), y asKomy macoBe cIriB-

BiHOIIIEHHS eJIEeMEHTiB CTAHOBUTH 3 : 2.
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§ 44. XimiuHi BnacTuBoCTi KNCNOT: B3aemogin
3 OCHOBHMMM OKCMZamMu 1 OCHOBamMm

Y ubomy naparpadi Bu gizHaeTteca:

¢ 9K PO3YUHU KUCIOT 3MIHIOKOTb 3a6apBNeHHs iIHOVKATOPIB;

* AKi CMNONYKN YTBOPIOKTLCSA B PE3YNbTaTi B3aEMOfil KNCNOT 3 OCHOBHUMMU
OKCUOoAMU N OCHOBaMU;

® 1110 TaKe peakuia HerTpanisawii.

Hia kucaor Ha imgumkaropu. OmHuM 3i crmoco6iB, 3a JOITOMOTOIO
AKWUX BiAPiSHAIOTh PO3UYMHM KHCJOT BiJ PEUYOBMH IiHIIMX KJIACiB
CIIOJIYK, € 3MiHa KOJBOPY iHAmMKaTOpiB. Bu BiKe 3HaeTe, AK 3MiHIO-
€ThCA KOJIIp JJAKMYyCYy BHACJIIOK AojaBaHHA ioro o kucior. Ille
OIVH 3 IHAMKATOPiB — METHJIOPAHMK Yy PO3UMHAX KUCJIOT 3MiHIOE
CBO€ 3a0apBJeHHS 3 IOMapaHYeBOT0 HA YepBOHE.

JNlaGbopaTopHun gocnipg 8
[is BoaHMX pO34YMHIB KUCNIOT Ha iHgUKaTopu

3 po3uuHamu Kuciom HeobxidHo nosodumucs obepeixcto!
Haawniite y aBi mpobipku mpubans3Ho0 10 2 MJI PO3UNHY PO3BEIEHOL
cyJsib(paTHOI KMCJIOTH.

B ommy 3 Hux mopaiiTe 2—3 Kpalljli pO3UMHY HeHTPaJIbHOTO JIaK-
MYCY, & B APYTY — CTiJIbKU K PO3UMHY METUJIOBOTO OPAHKEBOrO.
IITo cmocrepiraere? fAKoro KoabOPy HaOyBaIOTh iHAUKATOPU?

Bzaemomiss KHMCJIOT 3 OCHOBHUMHU OKCHUIaMHu i ocHOBamu. Jlocuri-
OUMO 3arajbHi XiMiudi BJacTHBOCTI KHCJIOT 3a CXeMOIO, AKOI0 BU
BJKe KOpUCTyBajucsA, KOJU BUBUAIM KJac okcuniB. IlepeBipumo,
YN pearyloTh KUCJIOTHU 3 OCHOBHUMU OKCHAAaMU Ta ocHoBamu. Ilicia
IIbOTO 3’ACYEMO, UM Bif0yBarOThCA XiMiuHi IepeTBOpeHHA 3a ydacTi
KMCJIOT i MeTaJiB, KMCJIOT i coseir (cxema 8).

Cxema 8
OcCHOBHI oKCUAHT | KuciorHi okcugn |

OCHOBI/I} > @ <«

3 peaKI[isMH KHCJOT i OCHOBHHX OKCHUAIB BM B)Ke O3HAMOMU-
JIMCS, KOJIM BHBYAJIM XiMiuHI BJIACTHMBOCTI OCHOBHUX OKCHIIB:
2HNO, + CaO = Ca(NO,), + H,0
2HCI + FeO = FeCl, + H,0

v

Kucaoru
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Tarky xiMiuHy BJIaCTUBIiCTHP KMCJIOT BUKOPUCTOBYIOTH Y BUPOO-
HUIITBi IeAKUX coJiell, a TaKOK [IJIsA OUYUIIEeHHsS IIOBEePXHI Merauy,
HaMuacriiie 3ajisa, BiJ IJIiBKM HOT0 OKCHUIIB IIepes THUM, AK IO-
KpuTHu ii papboio uym iHIIIKM MeTaJIOM.

Peakiii ocHOBHHX OKcCHIiIB (TOOTO OKCHIIB, YTBOPEHUX TiJIbKHU
MeTaJiYHUMM eJIeMeHTaMHU) 3 KUCJIOTAaMU MOYKHA y3araJbHUTHU Ta-
KOI0 CXeMOIO:

xMe O+yH An—>Me An +xyH,0

OCHOBHU KHCJIOTa cinp BOJIA
oKCHy

IIpogykTaMu mux peakIiii € po3umHHA CiJb i Boaa.

IlepeBipuMo Ha mociimi, Y B3a€MOIiIOTH KHUCJIOTH 3 OCHOBAMU.

YV ximiuny ckasaHxky 3 xjaopuguor kuciaororo HCl momamo
2—-3 kpamiai ¢ioseroBoro JakKkMycy. ¥ KHCJIOMY CEpPeIOBUIIN TaKMi
JaKMyc 3a0apBIIOEThCA B uepBoHuil Koiuip. ITorim Oymemo Kparim-
HaMu AoJaBaTU po3uuH Kajdi#l rimpoxkcunsy KOH i3 GopeTku — rpa-
IyHoBaHOI CKJIAHOI TPYOKM, HPU3HAUEHOI O O0epesKHOTO mIoja-
BaHHA OJHOTO pPO3uMHY A0 immoro (puc. 48). Ha HmKHBOMY KiHITL
OopeTKM € KpaH abo sakum. I3 KpaHa MOKHA OOJaBaTU PO3UUH
MaJIUMU IOPIifAMM, IMOO0 TOYHO BCTAHOBUTH B3aKiHUEHHS peakIii
B CKJISHII.

Axmo posunny KOH mu goganu cTinbKu, 1m0 Bed xucaora HCI
BCTYyIIJIa B PeakKi[iio, To 3abapBJeHHs JAKMyCy 3MiHIOEThCSA Ha (i-
osietoBe. lle o3HAuae, HI0 B CKJAHII BiflCyTHI AK KHCJIOTa, TaK
i n1yr, 60 BOHM IIOBHICTIO IIpopearyBajii OAHE 3 OZHUM. SIKIIIO HO-

IaTh B CKJIAHKY Ille KpaImjaio JyTy, TO

momy He Oyme i3 umm pearyBatu. Toni

| BropeTka JaKkMyc 3a0apBUTHCA B CUHIN KOJIip i mo-
3 POSYMHOM  KayKe HAMJUINKOBY KiJbKiCcTh JIyTy

KOH B po3unHi. OT:Ke, OCKiJIbKKM PO3UYMH CTaB
/ ¢ioseToBUM, TO CcepeloOBUIlle HeUTpasb-
B He. BumapuBiy posuuH, MU OTPUMAEMO
) @ cime KCI.
Ximiuna Bszaemogiro wmidk Kairifi rigpoxcumom
CRIAHKA i XJIOPHIHOIO KHCJIOTOIO IIepefaloTh PiB-
3 PO3UMHOM
HAHHAM
HCI, o
R p— KOH + HCIl = KCI + H,0
_l /ﬂaRMyC PeakrIiito Mi’kK KHCJIOTOIO Ta OCHOBOIO,
L | Yy Ppes3yJbTaTi $SAKOI YTBOPIOETHCSA CilIb
P—— i Bojja, Ha3MBAIOTh Peakyi€lo Heumpanisa-
Puc. 48. Tpunazn yii (Bim slaTmHCBKOTO neutralis, mo o3Ha-
[JISL IPOBEeJeHHS Yyae «TO#, IO He HAJNeKUTh Hi TOMY, Hi
peakii mefTpamisamii iHIIIOMY » ).
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IIsa peakilia xapaKTepHa [IJis KUCJIOT Ta OCHOB: yCi KMCJIOTH pe-
arymoTb 3 PO3UYMHAMM OCHOB, a4 BCi OCHOBM — 3 PO3UMHAME KHCJIOT.
IIpodyxmom pearyii Helimpanidauyii € cinb i 600a, HaIPUKJIAL:

2HNO, + Ba(OH), = Ba(NO,), + 2H,0
H,SO, + Mg(OH), = MgSO, + 2H,0
H.PO, + 3KOH = K,PO, + 3H,0

Y saraspHOMY BUIJIAL]L peakIlilo HeUTpaJsisamii MoKHa 3amucaTu

B TaKui crocib:
yH, An+ xMe(OH), - Me An_ +xyH,0

KucJjaora OCHOBa cinp BOZA

Il 3anuTaHHs Ta 3aBOaHHA

9-

°1. ¥V axuiil KoJip y KHCIOMY cepeJoBUIi 3a6apBIIIOIOTE- v
. . ?
caA impgukaTopu: a) dGenondranein; 6) JaKMyc; B) Me- g
THUIOPAHK?

°2. fIx HasMBaIOTH peaKIlilo B3aeMOIii KucJIoT 3 ocHOBaMu?

3. AAki mpoayKTH peakIlii yTBOPIOIOTHCSA BHACIIMOK B3a€EMOMmil
KHCJIOT 3: a) OCHOBHMMHU OKcuaaMmMu; 6) ocHoBammu? SAxummu
ysaraJlbHeHUMU PiBHAHHAMM PeaKI[ili Iie MOXKHA momaTu?

4. CxnanmiTey mricTh piBHAHBL peakIiii, AKi XapaKTepusyloTh Xi-
MiuHi BJIACTUBOCTi CyJb(MaTHOI KUCJOTU 3 TOUKU 30py ii B3a-
€MOii 3 OCHOBHUMHU OKCHUAAMHU TA OCHOBAMMU.

5. 3 aKuMH 3 IepeiveHNX PEUYOBHH IIpOpearye XJOPHUIHA KIUC-
agora: CO,, KOH, P,0,, Ba(OH),, Fe(OH),, CuO, SO,?
CryamiTh piBHAHHS peakIliii, AKi BizOyBaroThCs.

*6. AKvME pIBHAHHAMM peakIiii MOKHA IepefaTy B3a€MOMiI0
xjopunuoi Kucaotu 3: a) dpepym(III) okcumom; 6) Oapiit okcu-
IoM; B) HaTpii okcumom? fIka KiJIbKiCTh PEUOBUHU OKCHUIY
mpopearye Ta siKka Maca BOAW YTBOPUTHCA B KOXKHOMY BHUIIA[-
Ky, AKIO B peakIlilo 3 oxcuaamMu Bcrymajgo mo 9,03 - 10%
MOJIEKYJI KHCJIOTH?

*7. Tlopuiro Mmarmii oxcumy macorw 20 r o0poOMIN XJIOPUIHOIO
Kucaorow. OOUuCIiTh KiJgbKicTh peuoBHMHM 000X MPOAYKTIB
peakrii, aKi npu 1IbOMY YTBOPUJIMUCS.

8. dxmio y Bac € Taki peuwoBmHU: cyabdyp(VI) okcuzm, Kamiii
rizpokcun, HiTpaTHa KucjaoTa, 6apiii oKCHA, TO AKUMHU PiB-
HAHHAMHJ PeakKI[iii MOKHa IlepefaTu MOJKJIMBI BaaeMomii mmx
HeOpraHiYHUX PEUOBUH, AKIIO iX Y3ATH IOIapPHO?
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§ 45. XimiuHi BnacTUBOCTI KNCJIOT: B3aEMOAIA i3 conamm

Y ubomy naparpadi Bu gisHaeTecs:
* Yy YOMY MONArakoTb 0COBNMBOCTI B3aemogil KUCNOT i3 conamu;
® AKi peakLii Ha3nBaKTb peakLisMm 06MiHy.

Bsaemopia kucaor i3 coaamu. Y pesyabTaTi Iiei peakiiii yTBo-
PIOIOTBCS HO8A KUcJaoma #i HO8a Cijb.

Peakmii kucaoT i3 cosssMu MaroTh TakKi 0cOOJIMBOCTI:

a) KuCJoTa, AKa YyTBOPUJIACS BHACIIMTOK peakIlii, mae OyTu Oinvus
JlemKow, HiXX KHCJI0Ta, II0 BCTYIIMJIA B peakIliio:

2HCI + FeS = FeCl, + H,S T

Cyabpdigna kuciaora H,S — 6inbmr seTka, HiskK XJI0puAHA KUCJIO-
ta HCI. 3 posunny npoayKTiB peaxiii BUAIIAE€ThCA rad — TigporeH
cyabdin (cipkosozens) H,S;

0) peakKIlid MiK KHCJIOTOIO Ta CijI0 BimOyBaeTbcsA, AKIIO IIPHU
IIbOMY YTBOPIOETLCS clabka abo Hecmiilka KucJsoma, TOOTO Taka,
AKa JIETKO PO3KJIASAETHCA HA KUCJIOTHUH OKCHUI i BOAY:

2HNO, + Na,CO, = 2NaNO, + H,CO,
2HCI + K,S0, = 2KCl + H,SO0,

Kap6oraraa kucisora H,CO, € crabkimoro nopiBHaHO 3 HiTpart-
Holo kmciororo HNO, i poskiamaerbca 3 BuaisenHaAM kKap6o(IV)
OKCHUIY, a cyJabdiTHA KHCJI0Ta € cJa0KiIlIoo 3a XJOPUIAHY I IIOBHiC-
TIO POKJIAZAE€THCSI B MOMEHT YTBOPEHHA 3 BUALIeHHAM cyabhyp(IV)
OKCHUAY:

H,CO, = CO, T + H,0

H,S0, = S0, T + H,0
B) AKIIO YTBOPEHA KHCJOTa aHi JieTKa, aHi caabka, TOHmi yTBO-
peHa cinb Mae OyTH Hepo3uUHHOW, TOOTO BUIIAJZATU B OcCaj HA THO

IIOCYANHU:
H,S0, + BaCl, = BaSO, | + 2HCI

Peaknii o6miny. Y mporiieci o3HalOMJIEHHSA 3 B3a€EMOJIi€I0 KUC-
JIOT 3 OKCHUAAMU MeTAJNiYHUX eJIeMEeHTiB, OCHOBAMM! Ta COJAMU BU
cIocrepiranam, SIK i3 OBOX CKJIAOHUX PEUYOBUH, SIKi B3a€eMOIilOTh,
y pesyJabTaTri Iepebiry peakiii yTBoprooOThbCA ABi iHImi craamgHi
peuoBuuu. Hanpukian:

Mg(OH), + 2HNO, = Mg(NO,), + 2H,0
HCl + AgNO, = HNO, + AgCl |

3 piBHAHHA peakmil HiTparHOI KucaoTH 3 ocHoBoo Mg(OH), Bua-
HO, IIT0 IBi CKJIaAHi peYOBMHM — OCHOBA Ta KMUCJIOTA — OOMiHIOIOThCS
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CBOIMU CKJIQOBUMU: aTOMU MeTaJiuyHOro esemeHta Maruiio 3ami-
HIOIOTBCA Ha aToMu [igporeHy, TifpoOKCHJIbHI I'pynmu — Ha KHCJOT-
Hi 3a/IUIIIKU.

¥ peakiIrii xJopuaHOI KMCJIOTH i3 CLJIJII0 aTOMH METaJiuHOTO eJe-
MeHTa ApPreHTymMy OOMiHIOIOTHCA Ha aToMu IigporeHy B MOJIEKYJIi
KHCJIOTH.

Peakr1ii mi’k ABOMa CKJIAJHUMN PEYOBMHAMU, IIig yac mepebiry
SAKUX IIi peUYOBUHU OOMIHIOIOTHCA MisK CO00I0 CBOIMH CKJIAJOBHMU,
YHAaCJiOK YOro yTBOPIOIOTHCA IBi HOBi cKJagHi peuoBumHHU (x0ua 6
ofHa 3 AKUX — BOJA, rasyBara peuoBHMHa abo ocaj), Ha3UBAIOTh
peaxuyiamu oominy.

Y zaraibHOMY BUIJISAL PiBHAHHS peakIlii oOMiHy MOKHa 3amu-
caTH B TaKuii cmocib6:

AB + CD = AD + CB

CKJIaZHA CKJIaZHA iHma iHma
PEYOBHHA PEYOBHHA CKJIazHa CKJIaJHA
pPeuoBHMHA  pedoBUHA

I Mpuknagv po3B’a3yBaHHA 3apad

IIpuxaan 1. Busmaure macy Kapbony B KanbIliii Kapbo- ) ,
HaTi, AKIIO BHACJIOK HOTO B3aEMO/il 3 HiTPATHOIO KUCJO-
TOI0 YTBOPUBCA ragdyBaTuil OKCHUA Macomwo 8,8 r.

Hano: Pos6’azanna
m(oxkcuny) = 8,8 r | Criamemo piBHAHHA peakIrii i BUSHAYNMO MacCy KaJjb-
m(C) — ? il kxap6oHAaTYy:

H,0
CaCO,+2HNO, = Ca(NO,), + H,CO,
1M0n;,:}gg;/monx,= osr
co,?
1monb+44 r/Momnb=
=44r
leOOI‘ . 8,81’:20F
44r

Busraunmo macy Kapbony y 20 r CaCO, 3a mpomop-
miero:

y 100 r CaCO, mictursea 12 1 C
(3rigHO 3 HIOTO MOJSAPHOIO MAaCOIO),
ay20r CaCO;, —yrC.
3Bigcu

20r-12r

y=m(0)=" " =2,4r

Bionogiov: 2,4 v Kapbony.
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IIpurnaan 2. Ha cymimn maraii cynabdiTy 3 Martiii oKkCuI0M Macoo
43 r moAiAMM XJOPUIHOIO KMCJOTOM. ¥YHACJIIOK peaKIlii oTpuMaJin
rasyBaTy pedoBuHyY ckJyamy SO, o6’emom 8,96 s (u. y.). O6uncrits
MacH coJii ¥ oKcuny B cyMinmri.

Iano: Poss’sa3anns
m(comi + okcuny) = 43 r | CkiasemMo piBHAHHS peakIlii 3a ymMOBH, IITO BHA-
V(S0,) = 8,96 o’ caigok ii mepebiry Buginaersca ragysatui SO,:
m(comi) — ? _, HO
xr 2
m(okcungy) — ? MgSO,+ 2HCl= MgCl, + H,SO, .
1 Mo6+104 1/3075= ~  &96aw
~104r SOZT
1MoB+22,4 gmf /Monb=
=224 on®
3
x =m(MgS0,) = 1041-8,96 im” _ 41,6 T;

Il 3anuTaHHs Ta 3aBAaHHA

1.

°2.

*5.

22,4 iv®

m(MgO) = m(cymimi) — m(MgS0,) =
=43r-41,6r=1,4r.

Bidnogidv: m(comai) = 41,6 T;
m(okcuny) = 1,4 r.

9-

. \l
% oMy IIOJIATAIOTH 0CO0JIMBOCTI B3a€EMOO1l KHCJIOT

i3 comamu: a) 6E30KCUTEeHOBUX KHUCJIOT; 6) OKCUTEHO- -
BMicHUX Kucyaor? HaBemiTs mpukIamm.

}

HaiiTe BusHaueHHs peakIliii oominy. HaBeniTe mpukmagu.

Y axoMy BHUIAAKY BHACIiZOK peakilii oOMiHY MiXX KMCJIOTOIO
Ta CiJIII0 3 ABOX peareHTiB YTBOPIOIOTLCSA TPHU iHIINL CKJIAZHI
peuoBunu? HapexmiTs mpuxaanmu.

SxyMu piBHAHHAMU peaKI[ili MOXKHa IepefaTH TaKi IepeTBO-
peHHs:

H,PO,

/
P — P,0,
\

Na,PO, — Na,S0,

AxuMy piBHAHHAMEN MOXKHA IOAATHU mepedir peaxIiii oOMiHy:

a) Mmixx oprodocdarHo0 Kucaorooo i aprentym(I) HiTpaTom
AgNO,;

0) Mix cyuabdaTHOIO KucJIOTOIO ¥ Oapiii xsiopuzom BaCl,;

B) Mix HiTpaTHOIO KuciaoTolo I Kauailt kapborarom K,CO,;

r) Mi XJIOpHAHOIO KHCJIOTOIO I HaTpiil cyabdimom Na,S?
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6. IlaHo Taki peUOBWMHM: KAaJbIIill TiAPOKCH]I, XJOPHUIHA KUC-
aora, cyabdyp(VI) oxcuza, xanbiifi okcum. ki 3 mmxX pe-
aryBaTUMyTh Mixk co60i0? CxaamiTh piBHAHHS BiAmoBigHMX
peaxiIriii.

*7. O0umMCIiTh KiJBKiCTH pedyoBHMHU CYJIb(ATHOI KHCJIOTH, SKY
OOoTPiOHO B3ATH [OJA HeWTpasgisaiil pos3uYMHy, IO MiCTUTH
28 r KaJjiii rigpoxkcuzmy.

8. Ha cywmiin kamibllifi oKcuay 3 KaJjblliii KapOb0HATOM Macol 3 T
HOMiAIN XJIOPUAHOIO KHCJIOTOI. YHACHIJOK IIhOTO BUILINBCS
raz o6’emom 0,56 i1 (H. y.). BusHaure macy cosi B cymiriri.

9. O6uucaiTh Macy cyJab(aTHOI KMCJIOTH, IO BCTYIIMJIA B Peak-
miro 3 Gapiii xJopuaoM, SKINO BHacCIigok ii mepebiry Bumi-
JauBcsA ocan KiabKicTio peuoBmuu 0,0601 moub.

10. Busuaure macy HiTporeny B apreHTyM HiTpaTi, AKIIIO BHACJIi-
IOK HOTr0o B3a€MOJil 3 XJIOPHUAHOIO KICJIOTOIO YTBOPUBCS OCAL
macomo 28,7 r.

§ 46. B3aemogpia Kucnort 3 metanammu

Y ubomy naparpadi Bu gizHaeTteca:

® 4y BIOPISHAKOTLCA 338 CBOEK XIMIYHOK aKTUBHICTIO METaNW;

® GKUM YUHOM Lie MOXXHA OOBECTUY;

* AKi NPOAYKTN YTBOPIOKOTLCA BHACNIOOK B3AEMOLii MeTaniB i3 AesKMU
PO3BEAEHUMU KUCOTAMM.

Posseneni kucaotu (3a BuaATKkoM HNO,') B3aeMogioTh i3 Mera-
JaM¥ 3 YMBOPEeHHAM PO3YUHHUX coJell i 8udileHHAM B00HI0.
Poaraanemo peranbHinie i peaxirii.

AeMoHcTpauiinHui gocnig

¥ Bicim mpo6ipok momicTmMO HeBesMMUKi mmaTouku (omHa-IBi
CTPYKKM a00 rpaHyJM) MeTaJiB: MarHilo, IIUHKY, 3aJisa Ta Mimi,
0 IIIMATOYKY KOYKHOI'0O METAJy B IEepPIli YOTHPH, a IIOTIiM —
B iHIImi woTupu mpoOGipKHU.

o meTasiB y mepiinx 4OTHPHOX MPOOipKax AOZAMO XJIOPHL-
HY KHCJOTY, AO METaJiB B iHIIINX UYOTHPHOX MHPObGipKax — pos-
BezleHy cyabdarHy Kucaory. IIlo cmocrepiraemo?

VY miectu npobipKax Big0yBaroThCcA XiMiuHI peaKIfii: Ha moBepx-
Hi MeTaiB yTBOPIOIOThCA OyJbOAIIKM rasy, AKI OigiiMaroTbca

IIpo gmito HiTpaTHOI I KOHIIEHTPOBaHOI CyJIbGaTHOI KMCJIOT Ha METalu BU Ji3HaETe-
csl B IIPOIIECi IIOJANBIIIOT0 BUBUEHHS BJIACTHBOCTEH ITMX KUCJIOT.
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&/Mg &/ Zn J Fe §/ Cu
Puc. 49. Bzaemogisa meTasniB 3 KHUCJIOTaMU

(puc. 49). Ile BupinsaeTscsa BojeHb H,, Ipu npomy, He3BaKaiuu
Ha pisHU# CKJIaJ KHUCJIOTHUX BaJUIIKiB, Yy peakKIisx o00X KHucC-
JIOT i3 MarHieM BOJeHb BUIIJIAETHCA MYy:Ke eHepriiHo, y peaKIliax
i3 MMHKOM — meIo IIOBiJbHIiIIIe, i3 3a/i3oM — Ille HOBiJbHIiIIIE:

Mg +2HCl = MgCl, +H,T Mg +H,S0, .., =MgS0, +H,T
o Cyman
Zn+2HCl=ZnCl, + H,T Zn+H,80,,.,, =ZnS0, +H,T
xropix cympar
Fe+2HCl = FeCl, +H,T Fe+H,S0,,,, =FeSO,+H,T
Dehopin nbar

3 po3umHaAMM XJIOPUIAHOI Ta Cyab(paTHOI KUCJIOT eHepriiiHiiie sa
iHIIi MeTasiM pearye MarHiii, a HalimoBijbHiIlle — B3aJiso.

Y mpobipkax i3 Miggo HiAKMX MOMITHHUX 3MiH He BinOyBaeThCs:
MiZb He pearye aHi 3 pO3BeJeHOIO CYyJabGaTHOI, aHi 3 XJOPUIHOIO
KHCJIOTOIO.

Otske, i3 pesyJbTaTiB HOCTILYy BUILIMBAE, IO AesdKi MeTaau BU-
THCKYIOTh i3 KHCJIOT rasyBaTW# BofeHb H,, Ipu IbOMY yTBOPIOETHCSA
cinp. 11106 moBecTH YTBOPEHHS COJIi, CJIiA HMifirpiTy Ha IJIOCKOMY CKJIL
KpaIlJIl0 OTPUMAHOTO ITiJT Yac peakIlii po3umHy. Bojga BumapoByeThCs,
Ha CKJIi 3aJIMIIAIOTHCA KPUCTAIUKU COJIi.

YV uomy e nonszae maxa ximiuvHa nosedinka memadaie 6i0HOCHO 00
Kucaom? BifmoBink Ha Ile 3alIMTaHHA BU Ji3HAETECh, KOJIU O3HAMOMU-
Tecsa 3 BUTUCKYBAJbHUM pAAoM MeTaxiB (auB. § 47). A 3apas MoKHa
CTBEPI KyBaTH JIUIIIE Te, IO METAJH IIiJ Yac B3AEMOJIi 3 KHCJIOTaMH,
sokpema 3 HCl i possemenoro H,SO,, BUABIAIOTH pisHYy aKTHBHICTS,
BiIMIOBiIHO [0 3MEHIIIEHHA AKOI iX MOYKHA PO3TAIlyBaTH B TaKWM Ps:

Mg Zn Fe Cu
Il 3anuTaHHA Ta 3aBAaHHA _9-

°1. IIlo osHauae TBepAKEeHHs: MarHili eHepriliHiiie B3a- "
€MOJli€ 3 KMCJIOTaMU IIOPiBHAHO i3 ITMHKOM? -

°2. §fIxi mBa MPOAYKTH peakIlii yTBOPIOIOTHCA BHACJITOK
B3aeMOil MeTasiB i3 po3BeNeHUMU KHUCJIOTAMU?

3. Sk moBecTH, IO BHACJIIMOK PO3YMHEHHSA MeETaJNy B KHUCJIOTL
YTBOPIOETHCA Ciab?

}
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4. YHacIiOK BHECEHHS IMHKY B XJODPUAHY KUCJOTY OTPUMAJIN
5,6 o (m.y.) rasyBaroi peuoBunu. O6umciaiTe macy (y rpamax)
MeTaly, AKY BUTDPATUJIHU.

5. Busnaure Macy coJii, SfKa YTBOPUTBHCA BHACJIiOK B3a€MOJIii
anominio macor 40,5 r 3 po3BeEeHOI0 CYJIH()ATHOI KHCJIOTOIO.

6. Ckinbku aromiB I[MHKY BCTYIMJIO B PEaKI[il0o 3 PO3BeAEHOIO
Ccyab(}paTHOI KHCJIOTOI0, SAKINO yTBOpuocs 33,6 J BOIHIO
(1.y.)?

*7. 3pasok marsimo, skuii mictuth 2,408 - 10** aromis meTrajy, 00-
poouIM PO3BENEHOI0 CYIbGATHOI KHCJIOTOK. SIKa KiJbKicThb
peuoBHMHM BOAHIO Bumiamiaaca? fIxka ifioro maca (y rpamax)?

*8. YHacxiok peakirii ajoMiHiI0 3 XJOPHUIHOIO KHCJIOTOIO YTBOPHB-
cs anmoMiHif xgopuny macoo 53,4 r. Busnaure macy (y rpamax)
i KiTbKicTh PEUOBMHM AJIOMiHiIO, IO BCTYIIMJIA B PEaKIIilio.

§ 47. ButuckyBanbHum pag metanis.
3axoaun 6e3neku nig yac po6oTn 3 KUCNoTamun

Y ubomy naparpadi Bu gisHaeTteca:

* 1110 Take BUTUCKYBaNbHUA paf, MeTanis;

® AKi MeTanu CNpPOMOXHI, a fAKi He CNPOMOXHI BUTUCKYBATW BOOEHb i3
KNUCHIOT;

* AKUX 3axoniB 6e3nekuy NOTPIBHO AOTPUMYBATUCA Nifg Yac poboTu 3 KUC-
noTamu.

CmocrepexeHHs 3a peakiligaMu B3aeMomili MerasiB i3 Kucio-
TaMM AOBOJATDL, IO iX Imepedir 3aje)XuTh BiJ peaxIfiiiHoi cIIpo-
mosxkHOCTi MmetatsiB. Ila BaacTmBicTh BuU3Hauae wMicme ix pos-
TAIIyBAaHHA y 6UMUCKYEANLbHOMY pPAdY memanieé’: uum gami
B IIOCJIiJOBHOCTiI po3MimieHo MeTaj, TEM MeEHIIIa HOro XimiuHa
aKTUBHICTB.

Y cKopoueHOMY BapiaHTi BUTHUCKYBAJbLHUU PAJI METAJIiB MOXKHA
mogaTH B TaKHUii CIIocio:

Burtuckyiors He Butuckyiors
BomeHb H, 3 KucyoT BoneHb H, 3 KucoT
Li, K, Na Mg, Al, Zn, Fe, Ni, Sn, Pb H2 Cu, Ag, Hg Pt, Au
HOy-xe ITomipuo Maimno ITacuBhi
xiMmiuHO xXimiuHO xXiMmiuHO
aKTUBHI aKTHUBHI aKTHUBHI

BuruckyBanbHUi paj, abo pAx aKTUBHOCTI, Ile HA3UBAIOTh pA0OM CMAHOADMHUX
eneKmpooHux nomeHyianie memaJnis.
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fAx Gaunmo, Ha MOYATKY PSAY AKTHUBHOCTI PO3MIIIEHO AyiKe Xi-
miuno akTuBHiI Meranu (Li, K, Na), a 3akinuyeTbca psana 6J1aropomHu-
MU, ToOTO XimiuHo macuBHuUMHU (HeakTumBHHMHU) metanamu (Pt, Au).
Koxuuii HACTYyIHMUIT MeTaJa € MeHIN aKTUBHUM 3a MOIepenHiil i Tomy
MEHIII eHEPrifHO BUTUCKYE BOJEHDb i3 PO3UMHIB KUCJIOT.

PesynsraTu nposeneHoro mocainy (zuB. § 46) BigmoBimaroTh pos-
TallyBaHHIO MarHilo, IIUHKY, 3ajisa Ta Mili y BUTHUCKYBaJIbHOMY
pAny MeTaJIiB: MAarHii, 1o HalieHepriiiHimie pearye 3 KMCJIOTAMU,
CcTOiTh momepeny OaraThboxX iHINIMX MeTaJiB, a Migb, SiKa He BUTUC-
KY€ BOJEHB i3 KMCJIOT, ¥ BUTHUCKYBAJbHOMY DALY PO3TalllOBaHa ce-
pen Majgo XiMiuHO aKTHMBHUX MeTAaJiB (IIPaBOPYY BiJl BOLHIO).

Bzaemopisa xkucioT 3 MeTanmamMu XapakTepHa Jiulle 0nA PO34UH-
Hux y 600i xucsor. Kuciaoru, 1o He pO3UMHAIOTLCA Y BOAL, HaIpH-
kaan meracuiaikaraa H,SiO,, 3 metanamu He pearyiors. Heposuun-
Hi KMCJIOTM He 3MiHIOIOTHL i 3a0apBJeHHS iHAWKATOPIiB — JIAKMYCY
¥ METUJIOBOTO OPaHKEBOTO.

3axomu Oe3mexkM mim uyac podoTH 3 KHUcaoTaMu. lIparioroun
3 KHCJIOTaMH, y Iepury uepry is cyuabparnoro H,SO, i mHiTpaTHOIO
HNO,, HeoOxigHO HOTPMMyBaTHCA IE€BHUX 3aX0ZiB 0e3IEKH.

ITix uvac posBemeHHS KOHIIEHTPOBAHOI CYJB(ATHOI KHCJIOTU CJIif
MiAIUBaT TOHKUM CTPYMOUYKOM KUCJOMY 6 X0J00HY 600Y, TOCTiHTHO
IepeMillTy0u pPO3YMH.

PobGoTa 3 HiTpaTHOIO KHCJIOTOIO TeK HOTpedye 0cobJMBOI yBaru.
Orxe, pooomu 3 rucaomamu H,SO, i HNO, (ycix wornyenmpauiit)
Heobxi0HO nposodumu minvku Y eumsaxHiil wagi ii 0008°13K080
Kopucmyeamucs npu yboMy 3AXUCHUMU OKYAAPAMU Ma 2YMOBUMU
pyrasuukamu.

Ao KucigoTa moTpamuia Ha IIKipy YM OOAr, CJif 3a JOIOMO-
roro BuuTesd abo JiabopaHTa HeraiiHO IIPOMUTH Ie Miclle CHUJIBHUM
cTpymMeHeM Boau (YIPOZOB:K 2—3 XB), HOTIM OOPOOUTH PO3UMHOM
nutHol coxzum NaHCO, 3 macoBoo udacTkoo 2—3 % abo pO3UMHOM
amomiaky NH, - H,0" 3 macoBowo wactkoio 8 %. Ilicis mporo Heoo6-
XigHO HaKJACTU IIOB’SA3KY 3 MapJji Ta 3BEepHYTHCA IO JiKapsd.

IIAM’ATAUTE! 3 KucioraMu HeOO0XiTHO MOBOTUTHCS BEKpai
obepesKHO!

JlabopaTopHumn gocnig 9

B3aemogpis xnopunagHoi KUCNOTK 3 MeTanaMmu

3 posuunamu Kucaom caid nosodumucs obepeincHo!
Y npobipku mokJIamiThL BUAAHI BaM IITMATOYKM MeTaJaiB (ITNHK,
3aJ1i30, 0JI0BO, aJIOMiHil, Minb) i momaiiTe M0 HUX MPUOJIUBHO IIO

VYHacIiIok po3urHEeHHsA aMOHiaKy y BoAi yTBoproeThes Horo rigpat ckiaany NH, - H,O,
AKUI Mae c1aboJIysKHe cepeJoBuInie. Y pasi sanmucy piBHAHB peaKIliii riipaTy aMoHia-
Ky, HaIIPUKJIAJ i3 PO3UYMHOM KHUCJIOTH, osHaueHHA H,0 dacTo omyckaors.
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1 ma xgopuauoi Kucaotu. Ilo cmocTepiraere? ¥V axux mpobipkax
BimOyBaeTheca Buminenus rasy? Illo me 3a ras? Yum Bci meranau
BUTHUCKYIOTh BOAEeHbL i3 Kucaotu? CKJIamiTh piBHAHHA peakIrii,
o BigmOyaucs. ITosicuirTs Balli cmocTepeskeHHs, CIIMPAIOUYNCh Ha
MOJIOJKEHHsI MeTaJiB y PAAY aKTHUBHOCTI.

H [Ina ponutnmeunx —\-

Kucsotu 3HaYHO mOmIMpeHi B MPUPOAi. 3i CBOTO JKUTTE-
BOTO [IOCBily BM BHAETe, II[0 OaraThboM XapyOBUM IIPOLYK-
TaM IpUTaMaHHUN KUCIUM cMaK. JIUMOHU KuCJi uepes Te,
o iXHi NJ0AM MiCTATHL JUMOHHY KHCJOTY, A0AyKa — sAOJyUYHY,
JIUCTS IIABJII0O — IIaBJEBY, a KUCJe MOJIOKO Ta KBallleHa Kalyc-
Ta — MOJIOUHY Kucjory (puc. 50). MypaIiuHa KKHCJIOTA MiCTUTHCSA
y OmKOJUHIN OTPYTi Ta KaJKMUX BOJIOCKAX KPOIUBU.

n

]

Puc. 50. Kucsioru B mpuposi: masjeBa — y 1masJii (a),
MypalinHa — y Kponusi (6), TUMOHHA — Yy JUMOHI (8),
A0ayuHa — B A0y (2), MOJIOUHA — Yy KHUCJIOMY MoJjoIi (r), Mypaxu
BUPOOJIAIOTH AJISI 3aXUCTY BiJ BOPOTiB MypalimHy KHUCJIOTY (0)

Y mobyTi, 3orpema KyJiHapii, MH 4acToO BiKMBAE€MO OIITOBY KIC-
jgory CH,COOH. Bora 6yna Bigoma mioguHi me 3 faBHuHH. O1nToBa
KHCJIOTA YTBOPIOETHCS B MPOIECi MPOKMCAHHSA BUHOIPAJZHOTO COKY
abo BuHaA. Y mpajaBHi yacu JIOAUW IIOMIiTHJIH, IO IIPOKHUCJE BUHO
PO3UMNHsE PEYOBMHU, HEPO3UMHHI y Bogi. PUMChKUI NHUCbMEHHUK i
Buenuii Ilmininn (23—-79 H. e.) posmoBifaB, IO €ruIeTChbKa IAPUILI
Kieonmarpa posumHsIa B IPOKUCJIOMY BUHI IepJIMHMU.

Muxoaa MukoJgaiiosnu Beketos
(1827-1911)

Y 1855-1887 pp. npodecop XapkiBCbKOTO yHiBep-
CHUTETy, OCHOBOIIOJIO}KHUK HOBOI raiysi maykm — @i-
suuHoi ximii. ¥ 1863 p. CKJIaB BUTHUCKYBAJbHUUN DAL
MeTaJiB.
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H lMpuknagu po3B’A3yBaHHSs 3aga4 .
IIpuraan 1. 3a TOIOMOTOI0 AKUX PeaKIliii 0OMiHy MOK- e
Ha oJep:KaTu HiTpaTHY, XJIOPUAHY, CUJIIKaTHY i opTodoc- ‘;
daruy xucaotu?
Poszg’sa3aHHs

AgNO, + HCl = AgCl { + HNO,
H,S0, + BaCl, = BaSO, { + 2HCI
Na,SiO, + 2HCI = 2NaCl + H,Si0,
Ca,(PO,), + 6HNO, = 3Ca(NO,), + 2H,PO,

IIpuraan 2. Ak goOyTu KHCJAOTH: &) i3 ABOX ra3dyBaTUX PEUOBUH
i3 momasBIIMM POSUYMHEHHAM Y BOJi; 0) i3 JBOX TBepAUX PEUOBUH;
B) i3 IBOX pifKMX peuoBUWH; T') i3 TBepoi i radyBaToi PeUOBUHU 3 II0-
IaJbIIUM PO3UYMHEHHAM y BOMi?

Pos3g’a3anHs
a) H, +Cl, =2HCI B) H,0+S0O, =H,SO,
ras ras piak. pigk.
0°C
6) P,0, + H,0 = 2HPO, r) H,+S=H,S

TB. TB. (J1ig) ras TB.

Il 3anuTaHHs Ta 3aBAaHHA

°1. Ile B psaAy akKTUBHOCTiI pPO3MilleHi AyKe XiMiuHO aK- \
TUBHI MeTaJiu: a) Ha IOYATKY paxy; 0) y cepeamHi .
pAxy; B) y KiHIi paxy?

°2. Ina AKWX KUCJOT: a) PO3UYMHHUX Y BOJi; 0) HEPOBUMHHUX
Yy BOZi xapakTepHa B3aEMOAiA 3 MeTajamu?

°3. Jle y BUTUCKYBaJIbHOMY PALY PO3MiIlleHi 6JaropogHi mMeraiu
Ag, Pt, Au: a) mo BomHIo; 6) micas BogHIO?

4. fAxux 3axomiB 6es3leKM HEOOXiTHO MOTPUMYBATHUCA IIiJ dYac
po6oTu 3 po3UMHAMHU KHCJIOT?

5. fdkuMu € piBHAHHA peakIliii B3aeMomii: a) marmiio 3 XJo-
PUIHOIO KKCJIOTOI0; 0) aliOMiHil0O 3 PO3BEHEHOIO CYJIb(MaTHOIO
kucyoroo? Crimbkm Mosekysn BogHio H, yTBOpDHTBCA, AKIIO
B KOXKHill i3 mux peakiiii mpopearysano 14,6 r xucaoru?

6. XmopuaHa KHCJIOTA pearye 3 MeTaJIaMu:
a) Mg + HCI — ... 6) Zn + HCIl — ...
B) Ag + HCl — ... r) Zn + HCl — ...
CrJamiTh PiBHAHHA MOMKJIMBUX PEaKIIiii.

7. 3pmilicHiTh Taki mepeTBOPEHHA:

¢ —C0, —> Na,CO, —> H,CO, —> Na,CO,.
CryaamiTh piBHAHHS peakIriii.
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*8. 3pasok aJIIOMiHiIO 00OPOOHMJIM XJIOPUIHOIO KHCJIOTOI, YMCJIO
MosteKyn siKoi 5,418 - 10%. OGumciirs: a) KimgbKicTh pedo-
BUHU aJOMiHii0o, AKUH po3umHUBCA; 0) 06’eM (H. y.) BOAHIO,
AKUU BUIIIUBCA.

9. 3 pangy meraxaie Pt, Cr, Fe, Mg, Hg, Cd, Al, Zn, Cu, Mn, Ni, Ag
BuOEpiTL Ti, III0 BUTHCKYIOTH BOAEHDb i3 XJIOPHUAHOI Ta PoO3Be-
IeHol cyab(aTHOI KHCJIOT.

10. IIIBugkicTe mepebiry peaxirii:

MarHin + Kmeigora = ciiap + BOogeHb 0
3pocCTe, SAKINO BUKOPUCTATH: a) AYsKe PO3BEIEeHY XJIOPULHY
KUCJIOTY; 0) KOHIIEHTPOBAHY XJIOPUAHY KUCJOTY; B) XOJOTHUH
POSYUH KUCJIOTHU; T') MiAirpiTUii pO3UYNH KMUCJIOTH.

11. VxaxiTh, aKi 3 HaBeJeHUX IIOMAPHO B3ATUX PEUYOBUH B3aEMO-
OiATUMYTh 32 3BUYANHUX YMOB:

Ag + HCI; Mg + H,SO, (,0u)
CkiaaniTh piBHAHHA MOMKJIUBUX PeaKIliii.

*12. BusuauTe 06’eM BOAHIO (H. V.), AKHH MOXKHA OJep:KaTy BHA-
caimok [mii posBemeHoi cyabdaTHOI KUCJIOTH HA IIIMATOYOK
CILIaBy IMHKY 3 Migmio Mmacor 10 r, aKIMo Maca IHHKY
B HbOMY CcKJajgae 6,5 r.

Il EkcnepuMeHTyeMO BAoMa

VYmepite iHAUKATOPM BUABUB AaHTJIHACBKUHN XiMiK ) ”I =
P. Bo#inp (1663). BunmagkoBo BiH KamHyB CyJibhaTHOIO 9L
KHCJIOTOI0 Ha IIEJIIOCTKY (hiasku Ta mobauymB, IO KOJIip 'd
MeJIOCTKY 3MiHMBCA. TaK yuyeHUII yCTAHOBUB, IO KIUC-

JIOTU 3MIiHIOIOTH KOJip 3a0apBJIEHUX POCIMHHUX COKiB.

HocaigiTes mifo posumHy pisHUX PEUOBMH Ha 3abapBJeHi COKWH,
HAIIPUKJIaL Ha CiK croyioBuxX OypskiB. BisemiTs Kopememmim, Ha-
TpiTh Ha APiOHINA TepIli I BUUaBiTH ueped MapJjio cik. MosKHaA CKO-
puUcTaTHUCA OJIS IIBOTO COKOAABUJIbHUIIEIO0. PO3MOMilIiTh BUUaBIEeHUH
CiK IO 4OTHMPBOX CKJAAHKax. [logaiiTe B OOHY CKJISHKY TPOXH CTO-
JIOBOTO OIITY, Yy APYrYy BUYaBTe KiJbKa Kpallejb JUMOHHOT'O COKY
3 juMoHa. o BMicTy TpeThoi CKJIAHKU [IOJaiNTe TPIIIKM PO3UUHY
nutHol coqu NaHCO,, a B ueTBepTy mojailiTe TPOXU MHJIBLHOTO DO3-
ynHy (HaAIpUKJIag, PO3BeNeHOoTro 3acoldy mjasa MurTsa mocyay). Ilo
crocrepiraere? 3amuIIiTh CIOCTEPEKEHHS I BUCHOBKM B 30IIHUT.
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§ 48. 3aranbHi cnoco6u fo6yBaHHA KUCNOT.
BuKopuctaHHs KUcnor

Y ubomy naparpadi Bu gisHaeTecs:

¢ Ak 006yBalOTb OKCUIEHOBMICHI | 6E30KCUIeHOBI KUCTOTY;

® y AKMX BUNAAKax cnocié ofep>XaHHA OKCUrEHOBMICHUX KUCNOT Ha3nBa-
IOTb NPAMUM, 8 Y KX — HEMPAMUM.

Bubpanuii cmoci6 mo0yBaHHS KHCJOT 3aJ€XKHUTh Biff TOro, AKY
KHCJIOTYy — O0€30KCHUI'€HOBY YU OKCUI'€HOBMIiCHY — IIOTPiOHO omep-
JKaTu.

Y mpoMucJIOBOCTI Ta Jab00OpPaTOPHiN MPAKTHUIIL 6€30KCUZeH08] KUC-
aomu o0epircyiomyv, K MPaBUJIO, [BOMA METOLAMU:

a) y mporieci 6eamocepeqHboI B3aeMoii HeMeTas y 3 BOAHEM:

t
Cl,+H, =2HCIT

t
S+H,=H,ST
3 TOJAJILIIINM PO3UMHEHHAM MPOAYKTY peaxilii y Bomi;
0) mim miero cuIbHUX ab0 HEJeTKUX KIMCJIOT Ha COJi, YTBOPEHi

TUMU KHCJIOTAMU, AKi HeoOXimHo mobyTu:
< 6

t 0
NaCl +H,80, = NaHSO,+ HCIT

TBEpAa KOHII. JIeTKa
cinp CHJIBHA KHCJIOTa
KHucigora

FeS+2HCl =FeCl, + H,S

CHUIBHA JIeTKa
KHCIOTa crabka
KHCJIOTa

Oxcuzeno8MicHI Kucaomu o0epicyromsv NPAMUM WJASAXOM, TOOTO
B3aEMO/Ii€I0 BiAMMOBIAHOTO OKCHUAY 3 BOJOIO:

SO, + H,0 = H,S0,"

HAemoHcTpauinHuin gocnig

ITomicTumo uepBOHUU (hochop y MeTayIeBy JIOMKEUKY Ta cIlia-
JUMO HMOro HaJA XiMIiUHOIO CKJIAHKOIO 3 BOJOIO, V AKY 3asxalie-
rigp momanm KijgbKa Kparesb (ioseToBOro Jarkmycy. YTBope-
Huit y Buraangi 6imoro gumy docdop(V) okcun P,0, mocTymoso
PO3UMHSAETHCA y BOAi Ta pearye 3 Hero. Ile miaTBepm:xye 3mina

ITpomuciioBi cmocobu ofepsKaHHS OKCUTeHOBMICHUX KHCJIOT, 30KpeMa CcyJb(daTHOI,
HiTpaTHOI, opTodochaTHOi, IIIOHAIMeHIIIe CKIafal0TheA 3 TPhoX craniii. TyT HaBege-
HO JIMIIIE OCTAHHIO CTaAil0 YTBOPEHH: cyabdarHol Kuciaotu. [IBi sk momepenHi craxmii
MOKHA IIOJATH PiBHAHHAMU TaKUX PeaKIliii:

t
1) 4FeS, +110, =2Fe,0, +SSOZT,
2) 280, + 0, = 2S0,.
HoxkJjagHinie 3 HUMU BU o3Hailiomurecd B Kypci ximii 10 kKiacy.
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(iosmeToBOro 3abapBJeHHA PiAVHYN Ha UYEPBOHE, AK€ MIpUTAMaHHE
KHCJIOMY cepenoBuIy. JIaHITIO}KOK peaKIlifi yTBOpeHHsA opTodoc-
daTHOI KMCJIOTH TaKUIi:
4P + 50, = 2P,0,
P,0,+H,0= 2HPO;

metadochaTHa
KHCJIoTa
KU ATIHHA

HPO,+H,0 = H,PO,
oprodocharHa
KHCJIOTa

Henpamum cnocobom KUCIOTY OAEPKYIOTH Yy peakIlii oOMmimy
MiX cinaio caabKoi KMCJIOTH I CHJIBHOIO KHCJIOTOIO:

Na,SiO, + 2HCI = 2NaCl + H,SiO,

A uu moxcna Oobymu Kucaomu, HANpukraad, 3zacmodicio 0yodv-
K020 AKMUBH020 Hememaay 3 6o0ow? [lificHo, yHaCJHiZOK B3aeMoO-
nii, HaOmpuKJazm, XJOpy UM OpoMy 3 BOHOIO Ha cBiTjai abo mim uac
KNI’ ATiHHA BIPOMOBK IIEBHOTO YaCy YTBOPIOIOTHCS KIUCJIOTH — Bij-
HOBigHO XJopuAHa abo OpoMimHa Ta rasyBaTa peuoBMHA, ajieé BiKe
He BOJEHb, a KNCEHb:

2Cl, + 2H,0 = 4HCI + 0,1
2Br, + 2H,0 = 4HBr + 0,7

BukopucranHa KucCIOT. BinbIimicTs KumeaoT, a came cyabhaTHy
H,SO,, mitparay HNO,, xnopunuay HCI, oprodocharay H,PO,, mu-
POKO BHKOPHCTOBYIOTh Y IIPOMMCJIOBOCTi. ¥YCi BOHM BUTOTOBJISIOTH-
cd Ha XiMiuHMX migmpumeMcTBax.

Haii6inbire 3acTocoByioTh cyaspamuy kucromy H,SO,. Ti me
Ha3MBaIOTh OCHOBOIO XimiuHOI mpomwucisoBocti. Ilepexgycim 1me cto-
CYyeThbCcA BUPOOHUIITBA MiHepadabHUX mo0puB. CyiabharTHa KHCJIOTA
HeoOXimHa TaKOMK IJis BUPOOHUIITBA iHIMUX MiHEpaJbHUX KHUCJOT,
6araTbox coJieil, GapBHUKIB, BUOYXOBUX PEUYOBUH, OUHUINEHHA Ha-
¢GTOTIPOAYKTiB, MOOyBaHHSA TakKux MeTanaiB, Ak Ni, Cu, Zr, U.

Himpamny xucnomy HNO, BUKOPUCTOBYIOTE [IJIA BIPOOHUIITBA
asoTHUX AobpusB, jgeakux kucior (H,SO,, H,PO,), 6apBHuKiB, Bu-
OyXOBUX PEUYOBUH, MeIMKAMEHTIB, IJd TPaBJIEHHA II PO3UMHEHHS
MeTaJiB y MeTaJyprii.

Xnopudny rucaomy HCl 3acrocoByioTh y BUPOGHHIITBI cojei,
IJs1 00pOoOJIeHHA AesIKUX IPUPOIHUX MiHepasiB, TpPaBJIeHHS MeTaJiB.

Opmogocpamny rucnomy H,PO, BUKOPHCTOBYIOTH AJA BHPOO-
HUIITBA MiHepaJIbHUX HOOOPUB, COJIeli, AK KOMIIOHEHT HOKPUTTIB,
110 HAHOCATHh HAa IIOBEPXHIO MeTaJiB AJA 3aXMUCTy IX BiAg Kopoaii.
Ounmeny (xapuoBy) H,PO, sacrocoByioTh 1A HafaHHA KHCJIOTO
cMaky 0e3aJKOTOJIbHUM HAIOSAM, AJSA OCBITIEHHS IIYKDPY.
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Il 3anuTaHHs Ta 3aBAaHHA

1.

°2.

°3.

*5.

*8.

9‘
Axi cmocobu opep:KaHHA OE30KCUTeHOBUX KHUCJIOT "
BUKOPHUCTOBYIOTH Y IIPOMMCJIOBOCTI Ta JabopaTOpHii 9
npaktuni? Hasenits mpuxianu.
Axuit crioci6 omep:KaHHA OKCUT€HOBMICHUX KHCJOT €: a) IIPs-
mum; 0) Henpamum? Hasemits mpukaamu.
Yu MokHa Oe30KCHIeHOBiI KHCJIOTH OJep:KaTu OesImocepen-
HBOIO B3aeMOici0 HeMeTaiB 3 Bomoio? HaseniTs mpuxJamu.
CkaamiTh piBHAHHS peakIliii MiK Bomoi0 # oKcumaMu, AKi
BigmoBsizators kmcioram: a) HClO,; 6) H,Cr,0,. O6uumciits
YUCJIO CTPYKTYPHUX OAUHUIIL 000X KHCJOT, AKIIO B KOXKHY
3 peaxkiit Bcrynuio mo 1,806 - 10% MOJIEKYJI BOIU.
BusHauTe 3HaUeHHS MOJIAPHOI Macu (I'/MOJIb) KUCJIOTH:
a) ckiuaany H,E, akmo B pasi ii yrBoperna 0,25 r BogHIO cIIO-
JydaioThed 3 4 T enemenTta E;
0) ckaany HEO,, y pasi yTBopeHHA AKOI BojJa B3aeMoZie
3 okcugoM E,O; 3 macoBoro uacTkoio enemenTta E 43,66 % ;
B) ckiuaany H,EO,, oxep:kanoi B3aemogiero coiui K,EO, 3 maco-
BOIO 4acTKom0 eixementa E 18,18 % i xmopuauol KMCaoTH.
¥ Bcix BUmagkax CKJIALITh PIBHAHHSA BiAMIOBIAHUX pPeaKIliid.
CrkaazmiTs QopMmyaum XJopupHoi, oprodocdaTHOi, HiTpaTHOI,
KapboHaTHOi, MeTacwIiKaTHOI Ta cyabhimHol Kucior. Bumnu-
OIiTh OKpPEeMO pPiBHAHHA PeaKIil, AKIINO IIe MOXKJIUBO, OHEP-
JKAaHHA IIUX KHCJOT AK MPIMHUM, TaK i HEIPAMUM CIOCOGOM.
Busnaute macy oprodochaTHOI KUCIOTH, SKa yTBOpPUJACH
BHACJimoK B3aemomii ¢ochop(V) okcuay 3 BOAOIO UKCIOM MO-
nexyn 3,612 - 10%.
Busnaute macy I yucyo MOJeKYJ HITPaTHOI KUCJIOTHU, OTPU-
MaHOI IPAMUM i HEIPAMUM CIIOCOOAMMU:
a) N,O, + H,0 — 2HNO;;
6) AgNO, + HCl — AgCl { + HNO,,
AKINO y BUIMAAKY a) mpopearyBajso 0,1 Moab Bogu, a y BUIIAI-
Ky 6) 0,1 Mosb XJIOPUAHOI KUCJIOTH.
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§ 49. OcHoBu: ixHiN cknapg,
HOMeHKNnaTtypa, knacudikauin

Y ubomy naparpadi Bu gizHaeTteca:

® KU cKnag MaroTb OCHOBU;

* AK YTBOPKOKOTL IXHi HAa3BU;

® 33 AKUMU O3HAKaMU X KNacudikyroTb.

3 OCHOBAMH BU BIIEpPII€ O3HANOMUJINCSA IIiJl YaC BUBUEHHS B3a€EMO-
Oii Bogu 3 OKCHMAAaMM AKTHBHUX METAJTIYHUX eJIeMeHTiB i 3’sacysaJiu,
110 [0 CKJIQAy OCHOB BXOAWUTH OJHOBajJeHTHA rpyma aromis OH — 2zid-
pokcuavHa zpyna, abo zidpoxcun, Hanpukiaan NaOH, Ca(OH),.

Ocnosu — e CKJIaTHi PpeYoOBUHHU, Yy AKHUX MOH MeTaJIiuYHOro ejieMeH-
Ta cno.nyqenuﬁ 3 OZ[HiGIO ab60 KigTpKoMa I‘ileORCHJILHHMH rpynaMu.

CkJlay OCHOB MOKHA BM3HAUUTHU 3arajbHOI0 (hOPMYJIOIO
Me(OH),,
e z — Ie BAJeHTHICTh METAJIIYHOr0o eJieMeHTa 3a YMOBHU, IO I'PyIIa
aromis OH 3aB:Kam ogHOBaAJIEHTHA.

HasBu ocHoB. HasBu 0OCHOB yTBOPIOIOTH Y TaKWil cmocib: cio-
YaTKy Ha3WBAIOTh METAJIiUHUN eJIeMeHT Yy Has3WBHOMY BiIMIiHKY,
a motim cioBo «rigpoxcuza»: KOH — xaniit rizpokcuy, Ba(OH), —
Oapiit rigpoxcua. Iizpokcun — cKJagHe CJIOBO, BOHO CKJAJAETHCA
3 IBOX KODEHiB: zidpo («Boma») + okrcud.

SAKIimo MeTamiyHMEA ejleMeHT YTBOPIOE KijJbKa TiAPOKCHUIIB i3 pis-
HOI0 BAJIEHTHICTIO, TO BaJEHTHICTh YKa3yIOTh PUMCBHKOIO HUQPPOIO
B KPYIVINX AyKKax micaa HasBu esemeHTta. Hanpukiaazn, Ni(OH), —
Hikean(Il) rizpoxkcuz, Cr(OH), — xpom(III) rigpokcus. Inoni Boxu-
BAIOTh i Taki Ha3BU, AK HiKeJb IiIPOKCHUI, XPOM TPUTLIAPOKCH/I.

Kaacudgikamia ocaoB. OcHOBU KJacu(piKyoOTh 3a IBOMAa O3HAKAMMU.

1. 3a cnpomocnicmio po3wunamuca y 600i OCHOBU IOAIIAIOTH
Ha OBi rpymwu:

a) po3wuHHi Yy 600i, BOHU Ille OTpUMAaJIU HaA3BY «Jayrus». lle ocHO-
BU, YTBOPEHi akTHBHUMHU MeTajdiunmmu eiaemenramu: LiOH, NaOH,
KOH, RbOH, CsOH, Ca(OH),, Sr(OH),, Ba(OH),.

IToTpibHO 3ayBasKuUTH, IO KaJbIif TiAPOKCHUI HaJEKHUTh OO Ma-
JIOPO3UMHHUX PEUOBUH, TOOTO TaKUX, IO PO3UMHSAIOTHLCSI OOMeErKe-
HO, — MeHmIe Hi2k 1 r y 100 r Bozgu.

SAKIIT0 10 CKJISHKY BOAU BU JOAACTE JeKiIbKa I'paMiB KaJIbIliil Tiapo-
kcuny Ca(OH),, To mobaunte Ha i 6inuit ocan. Ilo6 mepeBipuTu, un
posunHuBca y Bogi Ca(OH),, momamo B CKIAHKY iHAMKATOp — (hEHOJI-
dranein. Pimznna HabyBae MaJaMHOBOTO 3a0apBJIEHHS, a IIe CBLIYNUTL PO
HasgBHicTh y Hit sayry. Orxe, yactura Ca(OH), posumumIacsa y BoAi;
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0) HeposuunHi Yy 600i. lle cmoayKm, yTBOPEHi IOMipHO Ta Ma-
JIOAKTUBHUMH METAJiYHUMU ejieMeHTaMu. HeposumHHUX OCHOB —
OinbIIiCTS.

HAemMoHcTpauiiHuia pocnig

ITomicTuMo B XimMiuHy CKJIASHKY HeBeamuky mnopitito manraH(Il)
TiZpoKcuay, oJaMoO BOAU M PO3MIIIIAEMO CKJISHOI Haandkoo. Oue-
BUIHUX O3HAK PO3UMHEHHS MM HE CIIOCTEePiraemo: ocasn He 3HUKAE
micasd ocimaMHS Ha OHO IIOCYAY, a OTKe, 1 He HaJae PO3UMHY PO-
sKeBoro BiATiEKy, xapakrepsHoro ana Mn(OH),. logamMo B CKISHKY
posumH Jakmycy: (GioeToBHII KOJip iHAMKAaTOpa HE 3MiHIOETHCS.
Or:xe, marraua(Il) rizpoxkcus y Bofi He PO3UYUHAETHCS.

Hns Toro o6 3’sicyBaTu, AKi OCHOBM PO3YMHHI y BOAi, a AKi —
Hi, 0e3 IpoBeJeHHA IOCIiIiB, MOTPiOHO KOpPHUCTYyBaTUCA TAOJIHUIIEIO
POSYMHHOCTI KHUCJIOT, OCHOB i coJie¥t y Boai (muB. ¢opaair).

2. 3a wucnom zidpoxcunvrux zpyn, IO BXOAATH [0 CKJALY
OCHOB, IX HOJiJIAIOTHL HA TakKi:

a) 00HOKUCJOMHI — OCHOBU, Y CKJAAI SKUX MiCTHUTBCS TiJIbKU
oxHa rizpoxcusbHa rpyna (NaOH, KOH Tormo);

0) 080KUC/IOMHI — OCHOBHU, OO0 CKJAAy SKHUX BXOOATH OBi rimpo-
kcunbHI rpynu (Ba(OH),, Mn(OH), To1ro);

B) MPUKUCAOMHI — OCHOBHU, IO CKJIANy SAKUX BXOIATHL TPU Tif-
poxcuabHi rpynu (Bi(OH), Tomro).

YacTo OBO- Ta TPUKMUCJIOTHI OCHOBM BiJHOCATHL A0 OaraToOKIC-
JIOTHUX OCHOB.

Kianacudikaiiro ocHoB HaBemeHo y cxemax 9, 10.

Cxema 9
4/‘ Ocrosn Me(OH), }\)
Posuunni y Boai (ayrm) | | HeposuunHi y Bomi |
NaOH, KOH ny:xe mo6pe pO3UYNMHAIOTHC, Fe(OH);,
Ba(OH), momipHO po3umMHsSIETHCA, Cu(OH),,
Ca(OH), morano po3umHAETHCA Mn(OH), Tortro
Cxema 10
v
| OIHOKUCIOTHI | | JlBoKMCIOTHI | | Tpurucaorui |
| NaOH,KOH | |Ba(OH), Cu(OH),| |  Bi(OH), |
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I lNpuknag po3B’A3yBaHHA 3apa4 I .

Bsaemogiero Kajito 3 BOIOIO OJlep:Kaiu KaJIiil TigpoKCcHuI
KirpkicTio peuoBurn 0,25 Monb. O6umcruite macu (y rpa- =
Max) KaJIiio Ta BoOu, IO IIpopearyBanau. xuit o6’em (H. y.)
BOJHIO BUALIUBCA?

Hano: Pose’asanns
n(KOH) = 0,25 monp | 3anumiemMo piBHAHHA peakIii Ta BU3HAUMMOCS
m(K) — ? IIO/I0 HEBiOMUX PEUOBUH:
xr yr 0,25 moab zn
m(H,0) — ? 2K + 2H,0 =2KOH+ H,!
V(Hz) —? 2momn 7391‘/'@]"’: 2moms 18 T/Momb = 2 moms 1 MosTBX
=fer =361 x22,4 11/MOIb
x=m(K)= 78r 0,25 moab —90,751;
2 MOJIB
y=m(H20):36F 0,25 moJib —45m;
2 MOJIb
o V(Hz) _ 22,41 0,25 moub ~2.87
2 MOJIb
Bidnosiov: m(K) = 9,75 r; m(H,0) = 4,5 r;
V(H,) = 2,8 x.

Il 3anuTaHHs Ta 3aBAaHHA

1

°2,
3.
°4.

°5.
6.
7

11.

*12.

9-

. fIxi peuoBMHM HaA3WBAIOTH OCHOBaAMU? \;
fxoio BaraabHOIO (QOPMYJIOI0 IIO3HAUAIOTH CKJIAT 9
ocHOB?

fK yTBOPIOIOTH HA3BU OCHOB?

3a gKUMU O3HAKaMM KJIAcCU(PiKyOThL OCHOBI?

flka sarajbHa HasBa OCHOB, PO3UMHHUX y BOHi?

Ax KIacudikyoTh OCHOBM 3a YMCJOM TiIPOKCUIBHUX TPYI?
. ki peuoBHMHHM YTBOPIOOTHL KJac ocHOB? fki ocobumBocTi
CKJaay MaioTh ocHOoBu? HasemiTh mMpuKJIagy OCHOB.

3 noganoro nepeJiky ocao NaOH, Ca(OH),, Fe(OH),, Bi(OH),,
KOH, Ba(OH),, Mg(OH), Bununrite oxkpemo:

a) OCHOBU, AKi POBUMHSIOTHCA Y BOAi; B) OMHOKMCJIOTHI;

0) HEepO3UMWHHi y BOAi OCHOBWU; r) 6araTOKMCJIOTHI.
fxa macoBa uactra Pepymy y depym(Il) rizpoxcumi?

. CkinpKu JgyriB y HaBememomy mnepesiky peuosuH NaOH, LiOH,
Ca(OH),, Mg(OH),, Mn(OH),, Cu(OH),, Ba(OH),, KOH, Sr(OH),?
VYHacaigok B3aemozii HaTpiro 3 Bomo yTBOpmJoca 12 r Ha-
Tpi#i rigpokcuay. O6umciaith mMacu (y rpamax) HaTpilo Ta
BOOU, AKi OyJ0 mpM IIBOMY BUTPaAUEHO.

Y mBox mpobipkax 06e3 mo3HaUeHb MiCTATHCA PO3UMHU KaJIiil
rizpoxkcuny ¥ cyiabharTHOI KHCIOTH. 3aIlpPOMOHYIHTE CIIocobu
iXHBOTO BUSABJIEHHS.
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§ 50. ®i3nyHi BNacTMBOCTi OCHOB.
3axoaun 6e3neku nig 4ac po6oTu 3 nyramm

Y ubomy naparpaddi Bu gisHaeTecsa:

® 9Ki OCHOBM CMPOMOXXHi PO3HYUHATUCS Y BOL);

® qKi OCHOBM CMPOMOXHI po3KnagaTtucs nig Yac HarpieaHHS;

* AKUX 3axopfje 6e3mekn HeoOXigHO OOTPUMYBaTUCA Nig Yac poboTn 3
nyramu.

®izuuyHi BIACTUBOCTiI OCHOB. YCi OCHOBUM € TBEPAMMU DPEUYOBUHA-
MU, ajle Y BOAi PO3UMHSAIOTLCS TiJIbKM TiIPOKCHUAN, YTBOPEHi aTo-
MaMHU METAJIUHUX eJIeMEeHTiB, I0 Y BUTHUCKYBAJIbHOMY PSIy MeTa-
JiB croATh po MmarHito. Yacro rigpoxkcuau LiOH, Ca(OH),, Sr(OH),
i Ba(OH), BigHOCATH, O IOMipHO POSUMHHUX Tigpokcuzais. Poszun-
HeHHA TiIPOKCHAIB y BOAiI CYHIPOBOMKYETHLCS BUMIJIEHHAM 3HAYHOL
KimbKOCTi TemyoTu.

Posunnau gyriB Mumiaki Ha JOTHK, po3’imaioTh INKipy @I TKAHWHU,
ToMy iX me HasuBaoTh inkmmu: inkwit 6aputr Ba(OH),, inxe xami
KOH, igxwuit marp NaOH.

IIpakTuuHO BCi Ba’KKOPO3UMHHI OCHOBM TEpPMiUHO HECTiHKi,
TOMY PO3KJAZalOThCA B pPe3yJabTaTi HarpiBaHHA Ha BiAmMoOBigHMI
OKcHup i Bomy:

t
Mg(OH), = MgO +H,0
t
2Bi(OH), = Bi,0, +3H,0

OcHoBu, xapaktepHi miusa Aprearymy(l) ra Meprypito(II), — AgOH
i Hg(OH),, poskiagaioThCsa BiKe B MOMEHT IXHBOT'O YTBOPEHHH.

3axoau Oesmeku mim yac po6oru 3 ayramu. Iligx uac poboru
3 PO3UMHAMM JYTiB HeoOXifHO OyTHM MaKCHUMAJbHO O0EpeKHUMU
1 He HOIyCKATH HOTPAIJAHHSA PO3UMHY JYI'y Ha HIKipy # 0c00-
JUBO B 0OUi, OCKiJIBKHK 3ip Y TAaKOMY BUHOAAKY IIPAKTHUYHO He Bif-
HOBJIOETHCA. ToMy, mpamioouYu 3 posuynHaMu JYTiB (mIepir 3a Bce
KOHIIEHTPOBAHMMM), TaK caMo AK i mig yac poboTM 3 po3UYMHAMU
kucaor (H,SO,, HNO,), Heo6xinHO 0060B’A3KOBO KOPHCTYyBaTUCHA
3aXUCHUMU OKYAAPAMU MA 2YMOBUMU PYKAGULKAMU.

Are AKIMO TaKe BiKe TPAMUJIOCA, TO BpakeHe Miclle Ha IMKi-
pi abo omasi caim HeraiHO TPOMHUTH BeJIMKOIO KiJbKicTiO BOAU
(moTtu, mokKM IMKipa (oZAr) ysKe He 3IaBATUMETBLCS CJU3LKOIO),
norim — 1-2 %-Bum posumHOM oproboparHoi H,BO, abo ame-
rarHOI CH,COOH xucioru, micaa 9oro HakKJacTU OB A3KY i3
mapJi, samoueHoi 1-2 % -Bum posumHoM KMnO, (mapraHmiBkm),
i HeraiHO 3BEPHYTHUCA OO JiKapd.
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BN 3anuTaHHA Ta 3aBAaHHA —9‘

1.

°2.

3a 3BMYAHUX YMOB OCHOBY € DPEUOBMHAMHU TBEPIU- '.I‘
MU, PiIKUMM YU ra3yBaTUMU?

HaBezniTh mpukJagu OCHOB: a) POSUMHHUX Y BOZi;
0) MaJOPOBUYMHHUX; B) HEPOSUYUHHUX Y BOJi.

Axe (isuuHe ABUIIE CHOCTEPiraeTbCcA IIiJi Yac POIUYMHEHHS
OCHOB y BOZi: a) TMOTJIMHAHHS TEIJIOTH; 0) BUIAIJIEHHS TEILJIO-
TH; B) TeMIepaTypa PO3UMHY He 3MiHIOETHCA?

SAxux 3axomiB 6es3meKu CJIif YIKUBATH IIif Yac poboTH 3 Jyramu?
Is mepenixy dopmyn KCI, P,O,, ZnS, MgO, Li,O, Na,0O, B,0,,
ALQ,, NaBr BuGepits (opMynum OCHGBHHX OKcuiiB. CKIamiTh
PiBHAHHA MOKJIUBUX XiMiUHMX peakIliii MuX OKCHUIIB i3 BOMOIO.
3a MPOIIOHOBAHOIO CXEMOIO CKJIAMITh BiATOBiAHI PiBHAHHS pe-
aKI[ii:

a) Mg(OH),—?+?; 6) Ni(OH),—?+?; B) Bi(OH),—?+?
Ha3BiTh peuoBUHU, CKJIAJL AKX IlepefailoTh TaKuMu (Gopmy-
agamu: CuO, Ba(OH),, Bi,O;, Mg(OH),, HgO, LiOH, H,SO,,
Cr(OH),. fIxi 3 HuUX € ocHoBamMu? fIKi Ba)KKOpPO3UMHHI y BOAi?

L 8

§ 51. XimiuHi BacTUBOCTi OCHOB:

BBBGMOAiﬂ 3 KUCJIOTHUMUN OKCMgamnm

Y ubomy naparpacdi Bu gisHaeTecs:
® AKi CMisibHi BNACTUBOCTI MalOTb NIy 1 HEPO34MHHI Y BOAi OCHOBY;
® AKVMM BIACTMBOCTAMM Bigpi3HAIOTECSA HEPO3YMHHI OCHOBU Bif, NyriB.

Ha npuxmani mociimKeHHs BJIACTHUBOCTENM OKCHUIIB i KHCJIOT BU
BJKe ycBimommiu gedAki ximMiuni BiacTmBOCTi, XapakTepHi AJA JIyTiB
(cxema 11).

Cxema 11

| OCHOBHI OKCHIH | ‘? ‘? /I Rucno'ml OKCUAU

¥Y3araJibHMMO Ta HOTJINOMMO HaOyTi 3HAHHAI.
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Hia ayriB Ha ingukaropu. Pos3umHy nyriB 3MiHIOIOTH KOJip KuC-
JIOTHO-OCHOBHHUX IHAMKATOPiB: JIJaKMyC i3 TeMHO-(pioseToBOro crae
cuHiM, ¢eHospTasein i3 6e36apBHOr0 — MAJMHOBUM, a METUJIOBUH
OpaHKeBUIl — JKOBTUM. 3MiHa KOJBOPY IUX iHAWKATOPIiB A€ MOK-
JIUBICTH Bif]piSHUTU PO3SUMHHI y BOJAIi OCHOBM BijJi PeUYOBUH iHINIHX
KJIaciB HeopraHiuHMX cmoayk (tabia. 16).

Tabruus 16
3abapBieHHA iHIMKATOPIB Y PO3UMHAX
Hasga 3ab6apBiieHH] iHAUKATOpPa B PO3YMHAX
AL aIODa HEeHUTpaJbHUX KHCIUX Y KHUX
Jlakmyc dioseToBe Yepone Cune
MeTnioBuii
. ITomapanuese YeppoHe WKoste
OpaHKeBUit
denoadranein Bes6apsue Bes6apsue ManunoBe
Bixg mammHOBOTO Binx semenoro mo
ITamipens 10 3KOBTOTO TeMHO-3€JIEHOTO
iHAUKaATOPHUHA HKosre 3aJIeKHO Bif i CMHBOTO 3aJIeXKHO
yHiBepcaJbHUN KOHIIeHTpaIii BiZl KOHIIeHTpAaIii
KHCJIOTU YTy

Jla6opaTopHun gocnig 4
Ais BoagHNX po34nHiB NyriB Ha iHAUKaTopu

3 posuunamu nyzig caid nogodumucs obepedrcHo!

Hanwuiite B Tpu mpobipku mpubJIM3HO IO 2 MJ PO3UYMHY Ha-
Tpi#i rigpoxkcuny. B omHy 3 HuX momailiTe 2—3 Kpallli pPO3UUHY
HEeNTPaAJIbHOTO JAKMYCY, V APYIY — CTiJIBKH K PO3YUHY METU-
JIOBOT'O OPaHJKEBOI'0, V TPETI0 — po3umuy (eHOJApTATCIHY.

IITo cmocrepiraere? IKoro Koapopy HAOYBaIOTh iHAUKATOPU?

B3aemMomiaa OCHOB 3 KMCIOTHMMH OKCHIAMH. 3a 3BHUAMHUX YMOB,
To0TO 3a Temmeparypu 20 °C i Tucky p = 101 325 Ila (ogma aTtmocde-
pa), 3 KMCJIOTHNMY OKCHUIAMU B3a€MOMIiIOThL PO3UYMHHI OCHOBU — JIYTH.

HAemoHcTpauiiHuin gocnig

°* VY XiMiuHY CKJISHKY 3 BOJOI0O IMOMICTHMO HEBEJIMKWU IIIMa-

TOK CBi}KOIIPOsKapeHOTo KaJbIliii okcuay (maJjieHoro, abo Hera-

IIeHOTO BamHa) i OygeMo IlepeMiIllyBaTH CKJISHOIO IaJHUYKOIO.

ITpu mpoMy BUIOiIAETHCA JOCUTH 3HAUHA KiJBbKiCTh TEILJIOTH, IO

CBiIuMTh Ipo mepebir ximiumoi peakirii:

Ca0 + H,0 = Ca(OH),J
JdaMo BMiCTy CKJIAHKU BiACTOATHUCH.
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HasasricTs KaJbIild rizpokcunmy
B PO3UMHi IIepeBipsAeMO, MOmAIOUM iHIM-
KaTop: (pioseToBUII KOJIp JIAKMYCY 3Mi-
HIOETHCS HA CUHIM.

Posumn xanapmit rigpoxcuay (iioro
IIe HAa3WBAIOTh BAIHSIHOIO BOJOIO) OXO-
JIOMKYEMO OO KiMHATHOI TeMmmeparypu
IJIsl TIOJaJIBIIIOTO IIPOBEAEHHS MOCJiTy.

e Byriiekucjauii ra3 OTPUMYEMO B Ta-
Kuii cmoci6: y xosby (uu mpobipKy), 3a-
Kpimaeny B mratuBi (puc. 51), momimia-
emo mmMatok Kpeiimm CaCO,. Homaemo
2 MJ XJOPHUAHOI KHCJIOTH. 3aKPHUBAEMO
KoJIOy mIpoOKOI 3 YyCTaBJIeHO B Hel
CKJISIHOI0O TPYyOKOI0, HAa BiIbHUU KiHelb
AKOI HACYHYTO TI'yMOBY TPYOKy i3 3aTuc-
KaueM.

Ny | u

-
—— k
Puc. 51. [To6yBarHA
BYTJIEKHCJIOTO rady
Ta MPOIYCKAaHHA

0T0 Uepes3 PO3UMH
KaJbI[ili TiApoKCcuUmy

CroocrepiraeMo BUALJIEHHS Ta3y, OT:Ke, BiOYBAEThCA peaKIlis:

CaCO, + 2HCI = CaCl, + CO,T+ H,0
Kimens rasoBigBigHOI TpyOKU 3aHYPIOEMO B IOCYAUHY 3 KaJb-
it rigpoxcuzom it mpubmpaemo 3atuckau. Cmocrepiraemo 1mo-
MYTHIiHHS PO3YMHY ¥ 3MiHeHHS IHOro 3a0apBJIeHHA i3 CHUHBOTO

Ha (ioseTroBe.

Bimomo, m1o kap6ou(IV) oxcumy BiAmoBimae xapOoHATHA KHC-
jgora H,CO,;, Tomy yTBOpeHa cinb € Kaublilt kapboratom. OTiKe,
3anuImiemMo mepebir ximiunoi peakilii piBHAHHAM:

Ca(OH), + CO, = CaCO,{ + H,0

Ilpumimka. Ockinbku y (GopMyJsi KHCIOTHOTO OKCHUAY He IIOJaHO
B SIBHOMY BUTIJISIAI KMCJOTHUM 3aJIMIIOK BigmoBimHOI KHCIOTH, IIPO-
MMOHYEMO JJIsI 3PYYHOCTI CKJamaHHs (GOPMYJaH COJi 3amucyBaTu op-

MYJIy KUCJOTHU IiJ (GPOPMYJIOI0 OKCULY:

Ca(OH), + CO, = CaCO, + H,0

H,C0,—"

o SIKIO IpomycKaTu BYIJIEKUCJWM ras i maji, Hepo3umHHA
CiJIb IIePeTBOPUTHCA HA KUCJIY PO3YMHHY 34 TAKUM DPiBHAHHAM:

CaCO, + CO, + H,0 = Ca(HCO,),
Posunn mabyme uepBoHOro 3sabapBieHHsA. IIpo xucai coui

ngersesa B § 57.
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mm lNMpuknap po3B’a3yBaHHA 3apa4

fKe umcIIO MOJIEKYJ BOAM YTBOPUTHCS BHACIJOK B3a- )
emonii 6,72 x (u.y.) xap6ou(IV) okcumy 3 KaJbIliii Tigpo- \é

Kcugom?

Hano: Pose’asanns

V(CO,) = 6,72 1 3amnumieMo pPiBHAHHA peakilii i1 BU3HAUMMOCS II[O0
HEeBiZIOMOTO Ymcja MOJIEKYJ BOIU:

N(H,0) — ? A I BOA

6,72 1 X MOJIeKyJI
CO,+ Ca(OH),=CaCO,{ +H,0
1 Mostb-22,4 1 /MoMb = 1 Mo - 6,02 - 10% moas "=
=22,4 ma® =6,02-10° mosexyx

23
x=N(H20) _ 6,721 -6,02 - 10™ monery _
22,4 n
=1,806 - 10* monexyr.
Bidnosiov: 1,806 - 10% moneryn H,0.

Il 3anvTaHHs Ta 3aBOaHHS _?-

°1. MaiiTe BuU3HAUEHHA MNOHATTA «OCHOBa». Ha aki asi .
rpynu IOAIJISAI0Th OCHOBU 3a IX PO3UMHHICTIO y BOIi? )
Ax iHaxie HasMBalOTh OCHOBHU, PO3UYMHHI y BOmi?

2. CruaanmiTe (popMyJM TaKMX PEUYOBUH: KaJiil rizpoxcupy, mar-
Hil rigporcuny, depym(Il) rinpokcuny, manraun(Il) rizporcu-
ny, 6icmyt(IIl) rizpokcuny, 6apiii rizpokcuny. Popmynau Jy-
riB migKpeciiTh.

3. CriuanmiTh piBHAHHA peakIliil BiAmoBigHO IO cxem:

Ba — BaO — Ba(OH),;
Li — Li,O — LiOH.

4. BuBenith (GopMyJH OKCHUIIB METAJNIYHUX eJIeMeHTiB i3 ¢op-
MyJa ocHoB: a) ayru — Ba(OH),; NaOH; KOH; 6) HeposunHHi
y Bogi — Fe(OH),, Mg(OH),, Bi(OH),.

5. V akwmit Kojip 3a0apBIIIOETHCA PO3UUH JYTY IIiCJA HOAaBaHHS
imguKaTopa (IIO3HAUUTH 3HAKOM «+»):

Komip po3uuny
Iapukarop = = — =
YepBOHNU SKOBTHUH CHHIHN MAaJMHOBUN
denoadranein
Jlakmyc
MeTtunopan:x
6. CrianmiTh piBHAHHSA peakKIliii:

a) ? + H,0 — 2NaOH; 0) ? + H,0 — Ca(OH),.
Busumaure macu (y rpamax) KOKHOI 3 HEBiJoOMHX pPEUYOBUH,
HeoOXimHuX mJid ofepikaHHs ocHOB Macoio mo 100 r KosxuHoi.
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7. SIxuMu piBHAHHAMU peakIliii MOXKHa IepeJaTy TaKi B3aeMomii?
a) NaOH + SO, — ? + ?; 6) KOH + P,O, — ? + ?;

B) Ca(OH), + CO, = ? + 7; r) LiOH + N,O, > ? + ?

8. O0yucCIiTH YMCJI0 MOJEKYJ BOIAU, IO YTBOPIOETHCS BHACJIIOK
B3aemoqii 13,44 i (a. y.) cyabdyp(IV) oxkcuny 3 Kajgii rigpo-
KCHUIOM.

*9. PosumH Jyry mig giero moBiTps «mcyeTbesi». IIlo BimOyBaeTh-
ca mpu nubomy 3 Jayrom? CrjaafiTe piBHAHHA peakmii. Qus
30eperKeHHA JYTI'y CKJIAHKY 3aKPHUBalOTh MPOOKOIO, Yepes sAKY
OpOXOAUTh TPyOKa, IMO MiCTUTh Kajblliii okcuna. Hasimio
TPYOKY B3aIlOBHIOIOTHh KaJbIlifi okcugom?

§ 52. XimiuHi BnacTMBOCTI OCHOB: B3aEMopis 3 KUcnotamm

Y upomy naparpadi B gisHaeTeCH:
* K MOXKHA OfePXKaT HEePO34YUHHI OCHOBW;
® Yy B32EMOLIIOTE HEPO3YMHHI Y BOLi OCHOBU 3 KUCIOTaMU.

Bzaemomisa ocHoB i3 Kucaoramu. Haramyemo, 110 peakiritzo Mix
OCHOBaMH I KHCJIOTaMH HAa3UBAIOTh peakxui€lo Heumpanisayii.
IIpogykTamMy B3a€MOZii OCHOB, TAK CaMoO K i OCHOBHUX OKCHZIB i3
KHCJIOTaMu, € Ciib 1 8oda:

Ba(OH), + 2HNO, = Ba(NO,), + 2H,0

JNlaGopaTopHui gocnig 5
Bzaemopis po34unHiB nyriB i3 Kncnoramu

3 posuunamu Kucaom i ayzie caid nosodumucv obepercro!

- Y dapdopoBy dUAIIKy HaauWiTe MPUOJU3HO D5 MJI (UBEpPTH 006’€My
mpobipKuM) po3uMHY HaTpiii rigpoxcunmy. JlomaiiTe OO POSUMHY
1-2 kpamii 6esbapBHOTO po3uuHy (hemoadrameiny. Ax samMiHuUBCA KO-
Jip posuniy? 3a IOIIOMOIOI0 INIIeTKU MoJaBaiiTe XJIOPUAHY KUCIIOTY.
Ilicnsa KoMKHOrO HMigWMBaHHA MIEPEMINITYHATE PO3UMH CKJITHOIO ITAJINY-
Koro. CrmouaTKy migmuBaiiTe pO3UMH KHUCIOTHA MO 1—2 M, a IMOTiM
mo Kpamnax. Komu mMaimHOBe 3a0apBJIEHHS POSUWHY 3HUKHE JIHITIE
Bi omHiel momaHOI Kparwii KUCJIOTU, JOAABAHHA KWCJIOTH IIPUNUHITH.
+ YacTuHY OTPUMAHOTO PO3UYUHY (IPUOJIM3HO HOJOBUHY) 3JIMIl-
Te B IPOOIpKYy, a PEelITy BUHOAPIOWTe HaJX Ta30BUM IIaJbHUKOM
Io cyxoro crany. Ilin uac BuUIIapioOBaHHS DPO3SYUH IlepeMimryiiTe
CKJIAHOI0 TAaJIMUYKOIO.

VYBa)KkHO po3AuBiTHCA HOOYTY cinb. Cilb AKOTO CKJIAAy BU OTPHU-
manu? CKIAmiTh piBHAHHA peakIii.
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Cxema 12

Orpumanna Ni(OH), HocmigsxeHHa
BJIACTUBOCTEM
\ Ni(OH),
N H,SO,
\ NaOH
- A
o H,0
¢ NiSO 2
Nicl, B (1 y T (nap)T
) @ p-m
NaCl
- / (p-5) e
o

ot
/%E : NiO
Ni(OH),

= s o

Bzaemopgisa Hepo3uMHHUX y BOALI OCHOB i3 Kuciaoramu. I1i peaxiii
IOBOAUTHCS TPOBOAWTU i3 IMOMHO OTPUMAHMMHU OCaJaMH HEpPO3UMH-
HUX OocHOB. fIK mo0yTH HeposumHHI ocHoBu? Kosm Bu smalioMuiancs 3
XiMiYHMMM BJIACTUBOCTSIMH OKCH/IIiB, TO CIIOCTEpiraJii YTBOPEHHS CO-
Jell y peakIifx, HAIPUKJAJ, OCHOBHMX OKCHZIB i3 KucioTamu (IHB.
§ 44). Omxe, BaM BifoMo, 1[0, KPiM OCHOBHUX OKCHJIB i OCHOB, aToMu
MeTaJiYHUX eJIeMEeHTIiB BXOAATH TAKOMK 0 cKJany coieit. Tak, Hampu-
kjaan, exemenT Hikenb micturhbea B okcuai NiO, rigpokcuai Ni(OH),,
coui NiCl,.

AJle BUHUWKAae NHUTAHHA: YU MOMCHA 8 COJL 3AMIHUMU KUCJOMHI
3aauwku Ha ziopokcuavui zpynu OH? [na nporo mpoBemeMo Kiibka
IociiniB (3a cxemoro 12).

[AemMoHcTpauiiHuin pocnig
1106 mobyTM HEPOSUYUMHHY OCHOBY, IO posumHy coJi Hikesb(II)
xyaopuny NiCl, momamo posumH syry Harpiii rizpoxcuzy NaOH.
Coocrepiraemo, AK BuIlazae cBiTyo-zeneHuit ocan Hikeab(Il) rix-
pokcuny Ni(OH),:
NiCl, + 2NaOH = Ni(OH), | + 2NaCl
ITe peaxiis oominy.
Hna omep:xanua HiKenab(II) rigpoxkcuay MosKHaA B3ATH POSUUH
oynb-sikoi coui Hikean(Il) i posumH 6yab-AKOTO JIyTY:
NiSO, + 2KOH = Ni(OH), I+ K,SO,
Ni(NO,), + 2NaOH = Ni(OH), I+ 2NaNoO,
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I Mpuknag po3B’A3yBaHHA 3apad

Posginumo omep:kammii ocam Ha ABI HpoOGIpKM: 3a AOIIOMOTOIO
CKJIAHOI HaJWYKK YaCTUHY OcaJy IIepeHeceMo B IPYyry IpPOOipKy.
Ocan B omHii i3 pobGipoK mifirpiemMo mesaKwmit yac HajJ CIMPTOBUM
HaJIbHUKOM i ITOMiTHMO, IO CBIiTJIO-3€JIEHUI KOJIID, XapaKTepHUN AJIA
Ni(OH),, mocTynoBo 3MiHIOETBCA Ha TEeMHO-3€JIeHUH, a BepxXHiil Kpai
MPoOipKM BKPUBaEThbCA KpameabKaMu Bogu. lle BKasye Ha Iepebir
peakiiii TepMiYHOTrO PO3KJIaLy HEPO3UMHHOI OCHOBH:
Ni(OH),=NiO+H,0
Hami mo ocamy B Apyriit mpob6ipiii mogaMo po3umH cyJbhaTHOI
KHCJIOTH. ¥ Pe3yJbTaTi YTBOPIOETHCA ITPO30OPUUA CBITJIO-KOBTUH
posunH coui Hikeas(II) cyabsdary NiSO,:
Ni(OH), + H,SO, = NiSO, + 2H,0
Or:xe, Mu 3’sICyBajiu, IO HEPO3UMHHI Yy BOAi OCHOBU PO3UUHIA-
IOTBCS B PO3UMHAX CUJIBHUX KUCJOT 3 YMEOPEeHHAM COai il 600U.

JlabopaTopHumu gocnipg 6
B3aemopgiss HEPO34YMHHUX OCHOB i3 KUCIOTamMu

B omny 3 mpobGipoK MOKJIAAITH TPOXM MAarHill TiApoKCumy, y Ipy-
ry — uikeas(Il) rizpoxcuny. Posgusiteca ix. ¥V mepiiry mpobipKy mo-
JaBaliTe HEBEJIMKUMU IOPIiAMU PO3UMH CYJIb(aTHOI KUCIOTH, y APY-
Ty — XJIOPUIHY KUCJIOTY O TIOBHOTO PO3UMHEHHS 000X TiJPOKCHIIB.

Axuit Kosip MaroTh omep:kaHi posumHm? Hanuiite 2—3 Kpa-
I mOoOyTHUX PO3UMHIB Ha CKJAHI ILJIACTUHKU ¥ moTpuMaiiTe ix
HaJ TOJIyM’sIM Ta30BOTO MAJbHUKA IO MOBHOTO BUIIAPOBYBAHHI.
fki peuoBwmHM BanuimmancAa Ha maacTuHKax? I[o aKoro kjacy
HEOpraHiuHMX CIOJYK IX MOKHa BimHecTm?

CraamiTh PiBHAHHS peaxIriii.

SAxuit ckiam oKcumiB, IO BimmoBimaiorh pedoBmuam: LiOH, <
Ca(OH),, HIO,, H,SO,, Bi(OH),, H,BO,, HCIO,, H,SO,? Busnaure :

BAJIEHTHICTh KHUCJIOTHIX 3AJIUIITKIB, SIKIIIO PEUOBMHOIO € KHUCJIOTA.

Posé’azanna
1. BuszauaemMo BaJIEHTHICTb aTOMiB MeTAJIYHIX €JIEMEHTiB, AKi yTBO-
PN OCHOBH, 32 YMOBH, ITI0 T'i IpoKcuibHA rpyna OH onHoBaIeHTHA.

1. 3anucyemo opMyJix OCHOB i BKasy- o1 I R
€MO BaJeHTHICTb TiAPOKCHIBHOI IpyIn LiOH Ca(OH), | Bi(OH),
2. Ilepemuo:xkyemo umcyao rpyn OH Ta ® &)
ixuio BajeHTHicTh (I) i minumo cymapme @, 1 DR
3HAUeHHA BajeHTHocTel Ha umcso aro- | LiOH Ca(OH), | Bi(OH),
MiB MeTaJIiYHOTO ejieMeHTa. 3aluCyeEMO -

. I I III I
OfiepiKate SHAUCHH: BaUJIeHTHOCTl mera- | Ti0H Ca(OH), | Bi(OH),
JII'YHOTO eJIeMeHTa HaJ HOro CMBOJIOM
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2. BusmauaeMo BaJIeHTHICTh aTOMIB eJIeMEHTiB, SAKi yTBOpPUJIU
KHCJIOTH, 3a YMOBH, IIT0 BaJIEHTHiCcTh aTomiB I'imporeny mopis-
Hioe I, a aromiB Oxcureny — II.

1. Ykasyemo BaJICHT-
Hicte aromiB Iimporeny .
1 Okcureny, a HeBimoMy HIO, H,S0
BAJIEHTHICTh iHIIHUX aTo-
MiB IMO3HAYAEMO Uepes X

I I x II

I x I x
. | H,BO, | HCIO, | H,S0

2. ITepemHOXKyEMO  YHUC-
ago aromiB Tigporemy | 1+x=6 | 2+x=6 | 3+x=6 | 1+x=8 | 2+x=8
# Oxcureny rta ixHi Ba- 11 1o« I x I I x I I x
JIGHTHOCTI ¥ CKJIaJaeMo HIO, H,SO, | H;BO, | HCIO, | H,S
BiITIOBiiHI PiBHAHHA

3. O0unciI0eMO 3HAYEH-
HI X, TOOTO IIIyKaHy
BAJIEHTHICTL eJIeMeHTa,
i Bammcyemo 3HaUYeHHSA
BAJIEHTHOCTI HAJ CHMBO-
JIOM eJIeMeHTa

v I I IvVII I I I VII II I VI

I
HIO, | H,SO, | H,BO, | HCIO, | H,SO

4

4. 3anucyeMo B3HAYEHHS
BaJIEHTHOCTi, fAKe Bigmo- I - . u
Bimae umcay aromiB Tig- | HIO; H,S0; | H,BOs | HCIOs | H,SO4
pOreHy B KHCJOTi, HaJ
KHUCJOTHUM 3aJIUIIKOM

3. Ilpuramyemo, 110 OKCHI — Iie cIoJayKa enementa 3 Oxcure-
HOM, y AKill BaJeHTHiICTH ejJieMeHTa Ta cama, II0 i y BiAmo-
BimHUX ocHoBax abo KucJjgorax. Toxi ma mimcrasi saraabHOL
GopMyJIM OKCHAIB MOMKHA CKJIACTHU TaKi cxeMu:

1 I I I oI
LiOH — Li,0, Ca(OH), — CaO,

v vV I v IVII
HIO, — I:0s, H,SO, — SO,

I m I I m I
Bi(OH), — Bi,0,, H,BO, —»B,0,,

VI VI I VI VIl
HCIO, — Cl1,0,, H,SO0, - SO,.

Bidnosidv: 1i,0, Ca0, L,0,, SO,, Bi,0,, B,0,, CL0,, SO,.

Il 3anuTaHHA Ta 3aBAAHHA _9-
°1. Axkum mae OyTH KoOJip IHAMKATOPiB: a) JIaKMYycCy; C
0) deHox(dTaseiny; B) METUIOPAHKY B MOMEHT 3a- A
KiHueHHs peakIiii He#Tpasisaiii Jyry KmcaoToo?
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°2. Yu ommakoBi mpomykTum peakilii (3a iXHBOIO KJacudikalliero
K HEOPraHiYHUX CIIOJYK) YTBOPIOIOTHCS BHACJITOK B3a€EMOii
3 KHCJIOTOIO: a) PO3YMHHOI y BOAi OCHOBU; 0) HEPO3UYMHHOI
y Boxi ocuoBu? HaseniTs, mpukianu.

3. Jlo AKoro TUIy peakIliii BiJHOCATHL peakIlii foOyBaHHA HEPO3-
YUHHOI OCHOBM 3 PO3YMHHOI COJIi BiAIOBiHOTO MeTaJiuHOTO
exemenTa?

°4. fIka cmoayka 06GOB’SI3KOBO YTBOPIOETHLCA BHACIIMOK mepediry
OyIb-IKUX peakIliii medTpasisaii?
5. ¥V axoMmy pdAay posTaIlloOBaHi PEUYOBUHM, KOXKHA 3 AKUX He-

CIIPOMOXKHA B3a€MOAiATH 3 HaTpiit rizpokcuzom: a) SO,, SO,,

CO,; 6) BaO, Ba(OH),, Bi(OH),; B) FeSO,, Mg(NO,),, MnCl,?
6. Kamiii rizpoxkcuyg B3aemojie 3:

a) BaO; 6) HCI; B) CaCO,; r) NaNO,.

7. Harpiit rigpoxcuna B3aeMomie 3 KOKHOI 3 PEYOBUH y mapi:
a) Oapiii okcun i Kasi#t rigzpokcua; 6) kapoou(IV) okcup i Hi-
TpaTHa Kucjora; B) MmarHi# owxcunx i xympym(Il) cyabdar;
r) bapiii cysabdar i Kaabiiii KapboHAT.

*8. Ckinbku 8 mneperxivenux cmonyxk H,0, SO,, K,0, HNO,,
NaOH, P,0,, NaCl, CO,, Ca(OH), cnpomosxkHi B3aemomiaT;
3 TBepAUM KaJji#i rigzpoxcumom?

a) 7; 0) 6; B) 5; r) 4.

§ 53. XimiuHi BnacTnBoCTi OCHOB: B3aemMogis i3 conamm
Ta po3K/ilafiaHHA BHACNIAOK HarpiBaHHA

Y ubomy naparpadi Bu gisHaeTecs:
* YOMY OCHOBUW B3aEMOAIKOTE TiNIbKM 3 AEAKUMU CONAMU;
® Yy BCI OCHOBU CMPOMOXKHI PO3K20aTUCA Nid Yac HarpiBaHHs.

Bzaemomis ocHoB i3 comamu. Peakiiia BimOyBaeThcsa, SK IIpa-
BUWJIO, 3a y4YacTi PO3UMHHUX Yy BOAi OCHOB i cojeii. Ilpomykramm
peakIiil € Hoga ocHo8a ¥ HOB8a ciab. ¥ TaKOMY BUIIaAKy IpUHAUMHI
OOVH i3 MPOAYKTIB peakIilii Mae OyTM HEPOSUMHHUM Y BOJi:

2NaOH + Mg(NO,), = 2NaNO, + Mg(0H),

MarHii
TiIpOKCUL

Ba(OH), +K,SO, =BasS0,{ + 2KOH

Kaii
Tifpokcuy
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106 He mpumycTUTHUCA IIOMHWJIOK Yy A000pi HpUKJIAAIB AJA ijto-
crparii 1miei BiacTMBOCTiI, CJif mOBimaTwmcA NP0 PO3UYMHHICTBE COJIi
B TaOJUIIi PO3UMHHOCTI KMCJIOT, OCHOB i coJieii y Boai (auB. ¢ropaair).

Harangyemo, 1m1o Taki peakiiii BigHOCATH OO0 peakIfiii oOMiHy.

Oco0smBOCTi pO3KJafaHHSA HEPO3UYNHHUX OCHOB Y pPe3yJabTari
HarpiBanaa. HeposuwmHHI y BOIi OCHOBM PO3KJIAMAIOTHLCA IIi Uac
HarpiBaHHS Ha BiAOOBigHWII OKCHUZI i BOmy:

t
Mg(OH),=MgO+H,0
OKCHJT

TemnepaTypu po3KJagaHHA (TepMiuHe PpO3KJIaJaHHA) pPIiBHUX
OCHOB AyKe Bifpismsaiorbca Mik coboio. Tak, Ni(OH), posknana-
eTbca Bxke 3a Temueparypu 300 °C, a Mg(OH), — 3a Temneparypu
480 °C.

Te came crocyerbca # ayris. Hanpuxiaazn, Ca(OH), poskinanaeTs-
ca B:ke 3a temmepatrypu 500 °C, a NaOH i KOH poskiaazaioTbes
TiIBKU Hi Oi€l0 eJJeKTPUYHOTO CTPYMY.

Jla6opaTopHui gocnip 7
TepMmiuHe po3KnagaHHs HEPO34YNHHUX OCHOB

« ¥V cyxy mnOpobipKy IMOKJAmiTh TPOXU CBilKOOIEP;KaHOTro
kynpym(II) rizpokcuny, 3BepHiTH yBary Ha ioro KoJip.
3akpimite npobipry 3 kKynpym(II) rigpoxcummom y jammi 1mra-
THBA TaK, AK IOKasaHOo Ha puc. 52. Obepe;KHO HarpiBaiiTe Haj
moayM’sIM MaJbHUKA CIOYATKY BCIO MPODOipKy, a moTim Ty ii uac-
TuHy, ge Mictutbesa KynpyMm(II) rizpokcun. IIlo BinGyBaeTbca?
Konu moBHicTIO 3MiHUTBCSA KOJIip y3ATOI peuoBMHU, HArpiBaH-
Ha npunuHiTh. IIlo cranoca 3 kynpym(II) rizpoxkcumgom?

Cu(OH), ° Ilicia oxomomsxeHHa npoGipku BuU-

H.0 umite i1 8i mratruBy # o6GeperkHO
2 o .

/ « nojailiTe KinbKa Kpamenab cCyabdar-

HOI KHCJIOTH 3 MAacCOBOI YaCTKOIO
) w(H,80,) = 5-10 %. Conocrepiraiite
6 3a 3MiHOIO 3abapBJiieHHA W arperaTHo-

g ro cTaHy CIOJYKH B mpobipmi. Homy
3MiHuBCH ii Koaip Ta arperaTHuii ctan?

[
|/

PopMyIn AKUX PEUOBUH MOTPiOHO IIO-
Puc. 52. Posknaganna CTABUTH B cXeMi pearii?
HEPO3YMHHOI'O
xynpyM(II) rizpoxcumy A —->B-> C?
mij yac HarpiBaHHSA perioniia petonmta
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H Mpuknapg po3B’sidyBaHHA 3aga4d

BusHauTe y1cJIo MOJIEKYJI HITPAaTHOI KMCJIOTH Ta KiJIbKiCTh
PeYoBMHM MATHi#l rigpokcuay, AKi mpopearyBajanu Mix co0o:o, -
SIKIII0 BHACJIIIOK peakIlii omepskaiiu cijb Macomo 37 T.

Iano: Poss’s3anns

m(coai) = 37 r 3amnuiieMo piBHAHHA peakIlii Ta BU3HAYMMOCS
100 3HAUEHb HEBiOMUX BEJIMYMUH:

N(HNOS) — ? X MOJIEKY.I Y MOJIB 37r

n(Mg(OH),) — ? 2HNO, +Mg(OH), = Mg(NO,), +2H,0

Il 3anuTaHHS Ta 3aBAaHHA
1.

°2.

*6.

*7.

2 mo16°6,02:10%% mostn ! = 1moms 1monb'148 r/MomB =
=1,204'10** moexyx =148r
24
1,204 - 10™ mosexkyn 37r

x=N(HNO,)= Ti8s

=3,01 - 10*® mosexy;

1moms 37T
x=n(Mg(OH),) = 1487 0,25 MOJIB.
Bionosiow: 3,01 - 10* momeryn HNO,;

0,25 moxs Mg(OH),.

" T

Opnielo 3 yMOB 1epebiry peakirii Misk ciytio i ocHo- .
BOIO € TaKe: a) CiJib Ta OCHOBA MalOTh OYTH PO3YUHHU- 9
MU y Boai; 6) abo TiMBKM Cijb, a00 TiJIBKM OCHOBa MAae

OyTH PO3UMHHOIO Y BOi; B) CiJib Ta OCHOBa MalOTh OyTH
HEPO3UYMHHUMU Yy BOZAi.

Po3unHHI Y1 HEPO3UYMHHI OCHOBU 000B’sI3KOBO MAalOTh PO3KJIa-
JaTucs MiJ yac HarpiBamHsa?

YV Tphox mpobipKax MicTATbCA 3pa3KU TBEPAUX PEUYOBUH: Ha-
Tpiff TiZApOKCUY, KaJbIliil rifpokcuay Ta MarHiil rizpokcumgy.
fAx posmisuaTu i peuoBmHU?

CkyamiTh piBHAHHSA peakIliii, [0 BiAmoOBiZaiOTh TaKUM cXe-
MaM IepPeTBOPEHb:

a) Ca — CaO — Ca(OH), — Ca,(PO,),;

6) BaO — Ba(OH), — Ba(NO,),.

Y Tphox mpobipKax MiCTATHCS PO3UYMHU XJOPUIAHOI KUCJIOTH,
HaTpiil rigpokcupy I KanbIliif rigpokcuay (BamHSHOI BOAM).
3amnponoHyiiTe HAHNKOPOTINUH CIIOCci6 iIXHHOTO BU3HAUEHHS.
Busnaurte uncno mosekyn H,SO, Ta KinbpkicTh peuoBuMH Ha-
Tpifl rigpokcuay, sSKi MaOTh BCTYIHUTH B PeakKIlil0 MiXK co-
0oro, mo6 yrBopmiaaca cine Na,SO, macomo 4,26 r.

Buszaure 4UMcIO0 CTPYKTYPHUX UYACTUHOK KaJbIill OoKCUAy I
YHCJIO MOJIEKYJ BOAU, IO YTBOPIOIOTHCA ITIil Yac PO3KJAJAH-
HS KaJbIi#l rigzpoxcuay macoro 107 r.
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§ 54. 3aranbHi cnoco6u fo6yBaHHA OCHOB.
BukopucraHHa ocHOB

Y ubomy naparpadii Bu gisHaeTecs:

® 9K Crnoci6 go6yBaHHs OCHOBU 3aneXuTb Bif, Il CMPOMOXKHOCTI
pos4MHATUCA Y BOAI;

® AKUIA CNOCi6 OePXKaHHA OCHOB HA3MBAKOTE NPSAMUM, a AKUA —
HENPAMUM;

® [1€ BUKOPUCTOBYIOTE OCHOBU.

Ho6yBanua ocHoB. Cmoco0u ofep:KaHHA OCHOB 3aJie’KaTh Bif
TOr0, IKY OCHOBY IIOTPiOHO JOOYTH: POSUMHHY UM HEPO3UMHHY.
Cmoci6 omep:KaHHS PO3UYMHHOI OCHOBM IOJISITAE y B3aeMOMii Bif-
moBiHOTO MeTasay abo Moro OKCHUAY 3 BOMOIO:
Ba + 2H,0 = Ba(OH), + H,
BaO + H,0 = Ba(OH),
Takwuii cmoci6 Ha3UBAIOTH NPAMUM.

HAemoHcTpauinHuin gocnig
OmycTuMO B HOCYAWHY 3 BOJOI0 IIIMATOUOK HATPilo posMipom
3 ropoluHy. BiH cimBae, oCKiJIbKM TPOXU JIeTIuil 3a Bogy (iioro

rycrusa 0,97 r/cm’).

Ilix yac peakIii BumisgeTbcsa 3HAUYHA KiJb-
KicTh TemmoTru. Uepes 1ie HATPili IIJIaBUTHCA
(#toro Temmepatypa miaasienHs 98 °C), mepe-
TBOPIOIOYUCH Ha OJMCKYYy KPAILIO, IO IIIBUJ-

-
#\__ KO IIepecyBaEThCs IIOBEPXHEI0 BOAW 1 3MeH-
10O W mIyeThbea B posMipax (puc. 53). Penondranein

2

‘ 3a0apBJIIOE OEP/KAHUN POBUUH y MAJIUHOBUH
koiyip. Ile cBiguuTHL IIPO YTBOPEHHA JYTIy
Puc. 53. Baaemozniz NaOH. Kpim Toro, BuminsaeTbcsa ras:

HaTpiio 3 BOJOIO 2Na + 21—120 =2NaOH + H2T

Axio mo oTBoOpy HpoOGipKM MmigHeCcTH 3amajeHy TPiCcKy, TO IIo-
4yeTbCcA XapaKTepHHUU 3ByK. Tak sropsae Tiapku BomeHb H,. Ile
eHeprifiuinie B3aemojmie 3 Bomoio kaJiii. OcTaHHifi HaBiTH 3arops-
€ThCS BiJ cTMKaHHA 3 BOjoio. MeHINI eHepriiiHO, HiXK HaATpiil, pea-
T'y€ 3 BOJOIO KaJbIliii.

Bi0d uozo x 3anexrcumv iHmeHcusHicmbv 83aemolii memanis i3 80-
Ooto? §SIK Bu BiKe 3HAETe, 3a 3BUYAMHUX YMOB 3 BOJOI0 B3aEMOMIIOTH
JIVIIe METAJH, SIKi CTOATh y BUTHCKYBAJbHOMY PSIy METAIiB JO Mar-
Hito. Temep BU, MabyTb, 37OrajaeTecsd, IO UMM OJIMKUE A0 TOYATKY
BUTHUCKYBAJIBLHOTO PAAY CTOITH MeTas, TMM eHepriliHimie BiH B3aeMOmis-
THMe 3 BOAOI0, TOOTO THMM CKOPiIlle yTBOPUTHCSA Ta UM iHIIIA OCHOBA.
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HeposunnHi 0CHOBU JOOYBAIOTH HENpPAMUM CNOCOO6OM, TOOTO B3aEMO-
€10 PO3UMHHOI COJIi MeTajy, OCHOBY SKOI'O IOTPiOHO MOOyTH, 3 JIyrOM:
FeSO, + 2NaOH = Na,SO, + Fe(OH), J

Aximo cinpk ab0 ocHOBa HEpPO3UMHHI, TO peaKIlis He BimOyBaeThCs.

IMum caMuM MeTOAOM KOPUCTYIOTHCA i JJIA JOOYBaHHSA AEeAKUX
POBUYMHHUX OCHOB:

Na,CO, + Ca(OH), = 2NaOH + CaCO, {

Yepes Te 1110 BHACJIAOK peakKIlii yTBOpIOEThCA HATPiHM Trigporcum,
AKUN IIle Ha3sWBAIOTh «KAyCTUKOM», IOMiOHUIT cmoci6 mo0yBaHHSA
OCHOB OTPUMAaB Ha3BY «MeTOJ KaycTudikarii».

Ilo ocHOB, i 30KpeMa JIyTriB, BifHOCATH i TiApaT aMOHiIaKy CKJIamy
NH, - H,O (iforo e HasuBaIOTh HaIIaTHPHUM Cl'II/IpTOM)u. Bin yTBO-
pIOETBCSA B IpoIleci posunHeHHA amMoHiaky NH,y Bozi. Moro myxHIi
BJIACTUBOCTI BUSABJIAIOTHCA BHACJHIZOK Aii Ha BOAHI po3uMHU iHAU-
kKaropiB. Tak, HeUTpaJdbHUHN JAKMyC YV BOAHOMY PO3UMHI aMOHiary
3a0apBIIOETBCA Yy CUHiIN KoJip, (eHONI(DTANEIH — Yy MaJIUHOBUI,
a MeTUJOpaHXX — Yy KoBTuil. Ile Bkasye Ha HasgBHICTb y TaKOMY
posumuHi rigpokcuasaux rpyn OH.

Iloxi6uo mo ayris NH, - H,0O B3aemozie 3 KucI0TaMMU Ta COJISIMU:
NH,; - H,0 + HCl = NH,Cl + H,O (peakuia HeliTpasisamii)
2NH; - H,O\py T MnSO, =
= Mn(OH), I+ (NH)),SO, (peaknia o6MiHy)

(posB)

Buropucramaa ocanoB. HalimomupeHimuMyu OCHOBaMU B ITPOMIUC-
JoBocTi ¥ jmaboparopuii nmpaktuni € NaOH, KOH i Ca(OH),.

Hampii 2idpoxcud Mae e i1 Taki HasBU, AK «IOKUH HaTp»,
«KayCTHUYHa coflia», «KaycTuK». Ile 6isa KpucramiuHa rirpockormiu-
Ha pPeYyoBMHA, TOOTO TakKa, IO CIIPOMOKHA IMOTJIMHATH BOASHY Hapy
3 moBiTpsa. Harpiii rizpokcus miaBuThCA U KUIUTHL 0e3 PO3KJIATaH-
HA, K00pe PO3UMHSETHCA Yy BOJi 3 BUAIJIEHHAM BeJMKOI KiJIbKOCTi
TemsoTu. BiH morsmnHae Byruexkucauit raz CO, 3 mosiTpa it mocTy-
moBo neperBoproersca Ha Na,CO,. Tomy NaOH norpi6Ho 36epiraru
B mo0Ope s3akymopeHi# mocyauni. Bomui posumnu NaOH pyiinyioTh
CKJIO, a B PO3ILJIABJIEHOMY CTaHi — HaBiTh i miaaTuHy.

BukopucToByioTh HATpi#l TigpoKcupa s OUYMINEHHS Ha(Tu Ta
HaGTOUPOAYKTiB, y BUPOOHUIITBI Iamepy, Mujaa, IITYYHOrO BO-
JIOKHA, IJIA OCYIIYBaHHS rasiB, 3aCTOCOBYIOTH y CPiOHO-IIMHKOBUX
raJbBaHIUHUX ejJeMeHTax (aKyMyJasaTopax).

Kanii zidporxcud, sAxuii Ie Ha3WBAIOTH «igKe Kajli», — £AK
i NaOH, 6ima TBepjga KpHCTaJIiuHA PEUYOBMHA, IO J00pPe PO3UMHS-
€ThbCs Yy BOAi. Po3umHEHHSA y BOAi CYIIPOBOMMKYETHCA BUIIIEHHIM
BesuKoOl KinbkocTi Temmotu. Ile mocuTh TepMocTiiika pedyoBUHA,
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sAKa ILJIaBUTbCA 0e3 POSKJAJaHHA Ha
okcun i Bomy. Exepriiino moramHae BOJIO-
Iy ¥ BYIJIEKHCJHWU ras i3 moBiTpdA, TOoMy
HOro BUKOPHCTOBYIOTH [AJISI OCYIIIYBaHHS
rasiB, y BUPOOHMIITBI MwMja, iHIIIKX CIIO-
ayk Kauifo, y JyKHUX aKyMyJaATOpax.
Kanvyii 2idpoxcud y ximiuniii mpo-
MHUCJIOBOCTI BUKOPUCTOBYIOTh Y BUPOOHYM-
uTBi ckJa, aaa mooysamus NaOH i me-
axux cosedt Kanpmiro. KaabIiifi rizpoxcus
3aCTOCOBYIOTH [JIS IIOM AKIIIEHHS BOIU Ta
HelTpaJsisalii KucaInx I'PyHTiB.
Kanpmifi rigpoxcug mgo0pe MIOrJIMHAE
Puc. 54. ®pecra — BYIJIEKUCJIUN ras 3 YTBOPEHHSIM HEPOs-
KUBOIINC IO BOJIOTiiA upHHOI coui CaCO,:
(gaﬁﬂgﬁiz‘;"‘%ﬁ_ Ca(OH), + CO, = CaCO, { + H,0
1893, BosogumupchKuit IT10 peakiifo BUKOPUCTOBYIOTH IJIS 3a-
cobop, M. Kuis) TBepJiHHSA Oy/iBeILHOIO PO3UMHY.
YHacninox BunanenHa BanHaky CaCO, oTpuMmyioTh mnajeHe (He-
ramrene) Bamuo CaO:

t
CaC0,=Ca0+CO0,T
IloTiMm majieHe BamHO racATb BOLOIO:
CaO + H,0 = Ca(OH),

Orpumane ramene BanHo Ca(OH), smimyioTs i3 mickom Ta BO-
Ioro i mo cymim (Tak 3BaHWHN OyAiBeJIBHUH PO3YUH) 3aCTOCOBY-
IOTh Hix yac MypyBaHHS abo omTykarypiooBaHHA (puc. 54). Ilig
BIOJIUBOM IOBITPA, y AKOMY MICTHUTBHCA BYIVIEKUCJIUU ras, raiieHe
BAIIHO IlepeTBOPIOEThCA Ha Hepo3uuHHY cinbk CaCO,, 1m0 ckpinaioe
MypyBaHHA, i Bo#y, IKa BUIIaPOBYETHCH.

Il 3anuTaHHA Ta 3aBAAHHA — )|
°1. fAx HasuBalOThL cmoci6d omep:kamuA: a) NaOH i3 me- W
ranxivHoro Hatpiro; 6) Sr(OH), 3i crporniii okcuny? -

2. 3ampomoHyiTe ABa cmocoO0u MOOyBaHHA HATPifl TigpoKcunmy.
CraamiTh piBHAHHS peaxIriii.

3. HeposuuHHi OCHOBM MOXKHA JOOYTH: a) B3a€EMOMII€I0 PO3UMH-
HUX coJieli MeTaJIiuHMX eJeMeHTiB i3 syramu; 6) B3aeMoIi€io
HEPO3UMHHUX COoJiell i3 JiyraMu; B) B3a€MOMI€I0 PO3UMHHUX
cojiell i3 HEPOSUYMHHMMHM OCHOBaMHu. HaBexmiTs IpuUKJIanu
MOJKJIMBUX B3a€MOIiA.

)
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4. flxa 3 ocHOB — JIiTiifi rigpoKcum, CTPOHIi# Trigpokcunm uu
dbepym(Il) rizpoxcun — e HeposumHHO? HaBeniTh piBHAHHS
peaxItiii omep:kaHHA KOMKHOI 3 YKasaHUX OCHOB.

5. € umiri#t oxkema, xasabiint okcun i mamraH(Il) okcun. 3a momomo-
TOI0 PiBHAHL SAKWX PeakKIliil i3 HaBe#eHWX OKCHUAIB MOKHAa I0-
OyTu BimmoBimui ocHoBu? fIKi i3 3ampomoHOBAHMX CIIOCODIB Omep-
JKaHHS OCHOB BiJHOCATDH [0 NMPAMUX, a AKi — 10 HEmpsaMux?

*6. Yu 3 ycix pedoBuH, dopmynu skux FeO, FeSO,, FeS, moxxna
omepaxatu pepym(Il) rizpoxcua? CxiagiTs PiBHAHHSA MOMKJIMBUX
peakiriii 3a yMOBHU, II0 BOHM MAalOTh IIepediraTu B OJHY CTAMmiio:
peareHT + HeBimoma cmosyka. fIka maca depym(II) rizporxcumy
YTBOPUTBCSA, JKIIO KiIbKicTh pearenty cramoswiaa 0,15 moab?

*7. Yu 3 ycix 3amponoHOBAHMX PeuoBUH, (popmyau sxkux BaO, Ba,
BaCO,, mo:xna omepsxatu Oapiii rizpokcuzn? CxiagiTh piBHAH-
HS MOMKJIMBUX peakiiiii 3a yMOBU, II[0 BOHK MAaIOTh IIepebiraTu
B OJHY CTail0: peareHT + 3aIpPOIIOHOBAHA CIIOJYKA. Y BHUIIAAKY
AKOI 3 MOXKJIMBHUX PeaKIliii oJep:kaHHsA 0apiil TiAPOKCUAY UKMCJIO
BUTPAUeHNX MOJIEKYJI HeBiloMOi CIIOJIyKU Oyne BABiui GiiabIlrmm
(akuM came?), AKIIO Maca TiIPOKCUIY, TOOYyTOTO B yCix BUHAI-
Kax, OyJja ogHaKoOBOIO i JopiBHioBana 34,2 r?

*8. i omeps;KaHHSA OCHOB, HEPO3UMHHUX y BOXi, 3 BiamoBimHmx
OKCHUJiB € XapaKTepHUM TaKWH JIAHIIOT IIePeTBOPEHb:

OCHOBHUI OKCHI — ? — OCHOBA.

Axy macy maurau(Il) okcuay moTpi6HO BUTPATUTH, 1100 V mij-
cyMKy ozep:katu 26,7 r maurau(Il) rigpoxcuny?

§ 55. MNoHaTTA Npo am¢$oTepHi okCcMAM Ta rigpoKkcnan

Y ubomy naparpadii BU gisHaertecs:

* AKi OKCUAW Ta MigPOKCUAM HA3NBAKTb aMbOTEPHUMU;

* AKMMM PEaKLIAMU MOXHA AOBECTUN OCHOBHWI XapakTep aMoTepHUX
OKCULIB i TiAPOKCUAIB;

* AKMMM PEaKLisMN MOXKHA AOBECTU KUCIOTHUNA XapaKTep aMboTepHNX
OKCULIB i TiAPOKCUAIB.

AmdborepHi oxcugu. Amgpomeprumu HA3UBAIOTH OKCUIU, SKi 3a-
JIEXKHO BiJi YMOB CIIPOMOJKHI BUSIBJISAATHA BJIACTHUBOCTI AK OCHOBHHX, TaK
i KMCIIOTHUX OKCHUIIB.

CnoBo «am@oTepHUil» TOXOAUTH Bil TPEIBKOTO am@o, 110 O3HAa-
yae «o0uaBa, TOU i iHIImMii».
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Ho amdoTepHUX HaJEKaTh OKCUAY AESIKUX METaTiuHUX ejleMeH-
TiB rosoBHux miarpyn II i III rpyn nepiogmuHoi cucTeMu ejleMeHTiB
(BeO, ALO,), a Takox okcuau 6araTbox MeTAJIYHUX eJIeMEeHTiB IIO-
6iurux migrpyn (Cr,0,, Fe,O,, CuO, ZnO Tomo).

Yeci amdorepHi oOKCHUAM € TBEPAUMH pPeUuOBMHAMN. BOHUM Hepos-
YMHHI y BOAi Ta He B3a€EMOIiIOTH 3 HeEIO.

st am@oTepHNX OKCHUIIB XapaKTepHi OCHOBHI Ta KHCJOTHI
BJIACTUBOCTI.

1. OcuHdseni eracmusocmi:
® B3a€EMO/IiA 3 PO3UNMHAME KHUCJIOT 3 YTBOPEHHAM COJIEH i1 BOIU:

ZnO + H,S0, = ZnS0, + H,0
ALO, + 6HCI = 2AICl, + 3H,0

® B3aEMO[iA 3 KMUCJIOTHUMHU OKCHJIAMHU 3 YTBOPEHHSAM COJIi:

Zn0O + 80, = ZnSO,

OUHK CYJbMIT
cIiKaHHA

ZnO+8i0, = ZnSiO,

IIUHK Me'racmxixa'r
2. Kucaommui snacmusocmi:
® B3a€EMO/iA 3 PO3IJIABJICHUMM JyraMu 3 YTBOPEHHSIM COJIi
¥ BOOM:
t
Zn0+2KOH=K,Zn0,+H,0

Kagiil muHKaT

Al,0, +2NaOH = 2NaAl0, + H,0

HaTpiil MeraaniomiHaT
Kanifi muakar — cinb nuaKoBOi Kuciaoru H,ZnO,, a HaTpin
MeTaaJIOMiHAT — CiIb MeTaaJoMiHieBOI KMCIOTH.
® B3a€MO/IisT 3 OCHOBHUMHU OKCHAAMU B Pe3yJbTaTi CIiKaHHS
3 YTBOPEHHAM COJIi:
ZnO +Ca0 =CaZnO,
KaJIbIiii IIUHKAT
Al,O, +Ca0 = Ca(AlO2 )2

KaJubLiit
MeTaJIoMiHAT

® B3aEMOAiA mix yac criaBieHHA (CUiKaHHA) 3 JeIKUMHU CO-
MU JYKHUX METAJiUHUX eJeMeHTIiB 3 YTBOPEeHHAM COJi
¥ BimmoBimHOTO Tasy:

Al,0, +K,CO, —2KAlIO,+CO0,T

AmdorepHi rimpokcumgm. AmdoTepHMM OKCHUIaM BiAIIOBiza-
I0Tb am¢pomepHi 2idpoxcudu. Takux pedyOBMH JOCUTH Gararo, aje
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HalTunoBimmumu 3-nomisk Hux € Gepumiaiit rinpokcuy Be(OH),, nuak
rizpokcun Zn(OH),, amrominiit rizpokcun Al(OH),, cramym(II) rix-
poxcuz Sn(OH),, mrom6ym(II) rizpokcun Pb(OH),, xpom(III) rigpo-
kcuxn Cr(OH),.

Yeci amdorepHi rizpokcuau — TBepHAi, HEPO3UMHHI y BOJi pedo-
BUHMU, IO JOCTATHBO JIETKO PO3KJIANAIOTHCA BHACJIJOK HarpiBaHHS
Ha BiAMOBigZHWI OKcun i Bomy:

2Cr(OH), = Cr,0, + 3H,0
Zn(OH), = ZnO + H,0

AwmdorepHi rizpoxcunu, momi6Ho M0 am¢pOTEepHUX OKCHUIIB, B3a-
€MOIIiIOTh AK 3 KHCJIOTaMH, TaK i 3 JIyraMu.
oIlin uyac Bl3aemomii 3 KHCIOTAMM BOHM BHSBJIAITH OCHOBHI
aaracmusocmi:

AI(OH), + 3HCI = AICl, +3H,0
Be(OH), + 2HNO, = Be(NO,), + 2H,0

e Pearyioun 3 jgyramu, aM(pOTepHi TI'iIpOKCUIN BUABJIAIOTL KUC-
nomui enacmusocmi. Crjaan OCTaHHIX uepe3 iXHIO amdoTep-
HiCTh MOXKHA IIOAATH Yy BUIJIAAL (hOPMYJ KHUCJIOT: HAIIPUKJIAMI,
Zn(OH), y Buraani H,ZnO, — nuHKOBa KucjgoTa (Coli HasuBa-
0T IMUHKATAMMU).

IIpu coikamHi Brasanux peareHTiB yrBoprooeTbca Na,ZnO, —
HaTPift MUHKAT:

t
H,Zn0, + 2NaOH = Na,ZnO, + 2H,0

LIHKOBA HaTpii
KHCJIOTa OUHKAT

Po6uMo BMCHOBOK: IIMHK TiApoKcum Mae aMGpOTepHi BJIACTUBOCTI.
®opmysy Be(OH), Takoxx MOKHa 3alucaTé y BUIIALL Gopmy-
au kuciaoru H,BeO,:

t
Be(OH), + 2NaOH = Na,BeO, + 2H,0
HaTpiit Gepuiar
a6o

t
H,BeO, +2NaOH — Na,BeO, + 2H,0

AHanoriuHO KHCJIOTHI BJIaCTMBOCTI aM(OTEpHi TiApOKCHUAM BU-
ABJIAIOTL y PEaKIlii 3 OCHOBHUM OKCHAOM:

t
2A1(OH), +Ca0 = Ca(AlO,), + 3H,0

KaJbIliit
MeTaaioMiHaT
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HAemoHcTpauinHuin gocnig

ITomicTumMo B mpobipKy 2—3 MJ po3uuHY IUHK xJopuny ZnCl,
1 JomaBaTMMEMO II0 KpaIJIAX PO3YMH HATPiMl rigpokcuamy mnotu,
IOKU He BUmazae Oinumii ocan.

ZnCl, + 2NaOH = Zn(OH)2~L+ NaCl

Ilepeminiaemo pos3umH 3 OcazoM i IOJIOBUHY HMOTO IIepeHeceMo
B Apyry mpobipky. B omHy 3 mpob6ipoK momaMo XJIOPUAHOI KMCJO-
TH, a B IPYyI'y — PO3UYMH HATPi¥l rigporcumy.

YHacaigok moxaBaHHA OO0 HEPO3UMHHOI OCHOBU PO3UMHY XJIO-
PUAHOI KMCJIOTHU OCa IIOBHICTI0O PO3BUYMHAETHCS:

Zn(OH), + 2HCI = ZnCl, + 2H,0

YHacxigok B3aeMofii IIMHK TiAPOKCHUIY 3 JIYTOM TAKOK CIIOCTe-
piraemo posumHeHHs ocany. IIpogyKToMm Iiei peakiiii € KOMILIEK-
CHA CIIOJIyKa — HaATPill TeTparigpoKCOIMHKAT:

Zn(OH), + 2NaOH = Na,[Zn(OH),]’

I [puknagv po3B’a3yBaHHA 3apay

IIpuxkaaxg 1. fAx MokHaA KjaacudikyBaTH CHOJNYKH,
ckJyaj axux nojgano ¢opmyinamu: NaOH, RbOH, Ba(OH),,
Ca(OH),, Mg(OH),, Fe(OH),, A1(OH),, KOH, Zn(OH),? Biz-
MOBiZb BANUIIITE OKPEMUMH PASKAMU.

Bidnogidv:

Oxnoxucaorui ocaosu: NaOH, RbOH, KOH.
BararokucnaorHi ocnosu: Ba(OH),, Fe(OH),, Ca(OH),, Mg(OH),.
PogunnHi y Bozi ocrosu: NaOH, RbOH, Ba(OH),, Ca(OH),, KOH.
Heposuunni y Boxi ocuosu: Fe(OH),, Mg(OH),, Zn(OH),.
Awmdorepsi rigpokcugu: Zn(OH),, AI(OH),.

Yy

IIpukaan 2. Crkaanits 3a Gopmysnamu okcuzais BaO, Rb,0, Fe,0O,,
CaO, Li,O, Cs,0, MgO, Na,0O dopmynau BifmOBiAHUX TigpOKCHUIiB.

Axy HasBy Mae KOXKHUM i3 HuUX?

Poss’a3anua

Haa toro 1mo6 ckjgactu GopmMyay TiApOKCHAiIB, HEOOXisHO 3HA-
TH BaJIEHTHICTH eJIeMeHTa, II0 YTBOPUB OKCHI. BajleHTHicTH rimpo-

I
KCUJIbHOI I'pyIu 3aBxau popisuioe I, rooro OH.
Toxi BaJeHTHICTH eJIeMeHTIB, III0 YTBOPUJIN OKCUIAM, Ta (POPMYJIHU

BiAIOBimHUX TiApPOKCHUAIB OyAYyTH TaKi:

I 1I II I
BaO — Ba(OH), — 6apiii rizpoxcun;

" KoMILIeKHi CIOJYKM He BUBYAIOTH y IIKLIBHOMY Kypci ximii.
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II I

Rb 00— RbOH

Im 1 11

— pyo6iniii rigpoxcum;

Fe,O, —)Fe(OH)3 — depym(III) rizpoxcumn;

II 11 11

Ca0O— Ca(OH)2 — KaJIbITill Timporcum;

oI II

MgO —> Mg(OH)2 — MAarHi# rizpokcum;

Cs20 - CsOH — 1esiii rigpokcusm;

I I I I

Li,O—>LiOH — umiri#i rizpokcun;

I I

NaZO - NaOH — HaTPi¥ TigpoKCcuUnm.

Ho amdorepHUX TiApOKCHUIIB, Tak camMo AK 1 Ko amdpoTepHUX
OKCHU/iB, BiTHOCATH CIIOJIYKH, Y AKHUX METAJiUHi eJeMeHTU BUABJIA-
fors BaseHTHicTh 11, III: im BigmosigaroTs okcunu Fe,O,, ZnO, Al,O,,
PbO. Towmy rigpoxcugu Fe(OH),, Zn(OH),, A1(OH), a rako:x Pb(OH),

€ aM(poTepHUMHU.

IIpuxaan 3. BusmauTre KinbKicTh peuoBuHU Ta 4ncjao N CTPYK-
TYPHUX YaCTUHOK — IHoHiIB Kamito K'i rizpokcupn-iionis OH —
AKi MicTaTbea B mopirii Kaxi#t rimpoxkcuay macoio 16,8 r.

Hano:

m(KOH) = 16,8 r
n(KOH) — ?
N(KOH) — ?

Posg’sa3auns
O6uncanmMo BifHOCHY hOPMYJAbHY ¥ MOJIAPHY Macu
KaJIifi Tigporcumy:
M/(KOH) =39 +1 + 16 = 56,
M(KOH) = 56 r/moJb.
Kinbkicts peuoBmau n(KOH) BusHaummo 3a (op-
MYJIOIO0
m(KOH) 16,81
M (KOH) ~ 56 r/momb
Y kinskocti pewoBmHm KOH, axka pgopiBHIOE
0,3 mouab, mictutrhbea 0,3 monp poniB Kamio Ta
0,3 MOJIb TigpoKCHUI-IIOHIB.
Yucao uactuaok N(K) i N(OH) y gamiit maci 06-
YucJIuMO 3a (popmynamu:
NEX"=n(K")-N,; N(OH)=n(OH)-N,.

Toxi

N(XK") =0,3 6,02 - 10* = 1,806 - 10* (itomis).
N(OH) = 0,3 - 6,02 - 10* = 1,806 - 10 (itonis).
Bidnosiov: 0,3 Moib;

mo 1,806 - 10” #tonis K™ Ta OH .

n(KOH) =

=0,3 (M0JIB).
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Il 3anuTaHHs Ta 3aBAaHHA

1.
°2.

10.

11.

9‘

. . il
Ari okcuau Ta rigpokcuau Ha3MBAOTb aM(GOTEPHUMU? /

AvdorepHi OKCHUIU YTBOPIOIOTH: &) TiJBKU METaJTiuHi
ejeMeHTH; 0) TiJIBKM HEMETATiuHi eJeMeHTHU; B) AK
MeTaJiuHi, Tak i HemerasiuHi esemeHTHU. SIKe 3 TBEpPAKEHDb
mpaBuUIbHE?

AxumMu piBHAHHAME peaknii MoskHa goBectu, 1o Cr,0,
. ! o o
i Cr(OH); BuABIAIOTH: &) OCHOBHUH XapakTep; 0) KUCIOTHUH
xapaxrep?

Yci amdorepHi oKcuaM Ta TiAPOKCHAM: a) PO3UMHHI y BOXi;
0) Hepo3umHHi y Boxmi. SIKe 3 TBep/KeHb ImpaBUJIbHE?

3a 3BUYAMHUX YMOB aM(pOTEpPHiI OKCHUAM Ta TiAPOKCUAU € TiJb-
KU: a) TBepAUMHU PEeYOBMHAMHU; 0) PIIKMMM pPeYOBMHAMM; B) ra-
3yBATUMHU peUOBMHAMU. SIKe 3 TBepIKeHb HpaBUJIbHE?
IloBeiTh 3a AOIIOMOTOI0 DiBHAHB PeaKIiii OCHOBHUI Xapak-
Tep JiTi#i rizpoxkcunay, amdorepHUil — Oepuiaili TigPOKCUIY,
KUCJOTHUY — HITpaTHOI KUCJIOTHU.

Ax mosecTu am@orepHi BaacTuBoCcTi adoMiHil rigpoxcuny? Aki
mocaigu caixg mpoBectu? CKamiTh PiBHAHHS peakIriii, o mIo-
BOOSATH aM(OTEPHi BJIACTHBOCTI aJIIOMiHil TiZpoKcuIy.

3 mepesiky peYoBWH BUIULIITH GopMyanm amMPoTepHUX Tiapo-
KCHUMIB i 3a3HaUYTe BaJ€HTHICTh METAJIUHUX €JIEMEHTIiB y HUX:

AI(OH),, CuCl,, H,CO,, Sn(OH),, HI,
NaNO,, K,SO,, Be(OH),, H,PO,.

CrimanmiTh piBHAHHSA peakIliii, 3a JOIOMOTOI0 SAKHX MOYKHA
3MIACHUTHU TaKi mepeTBOPEHHS:

ZnO
Zn(OH), ZnSO,
Na,ZnO,

O0uuciTh Macy aJdoMiHi#l OKCHAY, IO YTBOPUTHCA IIig dac
TePMiYHOTO PO3KJIAAY AJIOMiHIiN IrigpoKcuUAy KiJIbKicTiO peuo-
BuHu 0,3 MOJb.

AKi ocmoBu abo am@OTepHiI TiAPOKCHUIN MOXKHA OIEepPKaTh
3 BigmoBimamx oxcmzais K,O0, BaO, FeO, MnO, AlO,, CaO,
Rb,0 BHacxizox Bsaemoxii ix 3 Bomoio? fIka maca Bogu BuU-
TpauaTUMEThCA, AKIIO IIiJ Yac mepediry KoKHOI 3 MOMKJIMBUX
peakiiii yreoproBarumersca 1,806 - 10°* cTpykTypHEHX uac-
TuHOK? [[JIs mpaBuUJIBLHOI BifmoBiAi ckopucTaiiTeca TabauIleio
posuuHHOCTi (AuUB. (opsar 2).
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12. O6umcaite macy maiomOyMm(II) rimpoxcupy, AKuit Bsaemogie
3 HiTPaTHOIO KMCJOTOI0 KijbKicTio peuoBuumM 0,8 MOJIL.

13. Busuaute 06’em (H. y.) Kap6ou(IV) okcumy, aKuil mMoTpiGHO
MIPOIIYCTUTH Uepe3 PO3UYMH Oapiii rigpoKcunpy, Iod yHaCIiZoK
peaknii omepskatu 1,2 Mmonb coui ckaanxy BaCO,.

§ 56. 3miHa xapaKTepy okcngiB, OCHOB Ta KUCIOT,
YTBOPEHMX e/ieMeHTaMu APYyroro Ta TpeTboro
nepioagis nepiognYHOI cUCTEMM XiMIYHMX
eNleMeHTIB 3i 3poCcTaHHAM 3apAAy AApa aTomiB

Y ubomy naparpadi Bu gisHaeTeca:

* AK 3MIHIOETbCA XapakTep OKCUiB, OCHOB | KNCNOT, YTBOPEHUX eNeMeH-
Tamy gpyroro nepiogy nepioguyHol cucTemu;

* AK 3MIHIOETbCA XapakTep OKCUiB, OCHOB | KNCNOT, YTBOPEHUX eNeMeH-
Tamun TRETbOro Nepiody NepioduyHol cucTeMu.

Posrassmemo, sK 3MIiHIOETBCA CKJIAJ 1 BJIIACTHUBOCTLI OKCHUIIB,
OCHOB Ta KHCJOT (AKi WacTo IIe HA3WBAIOTh TiApOKcHAaMu abo Ti-
IpaTaMy OKCH[IiB), YTBOPEHHX eJIeMEeHTaMH APYroro Ta TPeThOTO
nepiofiB mepioguYHOI CHCTEMMU.

fAK BumiIMBae 3 JaHUX, HaBeleHUX y Tabuuili 17, 31 3pocTaHHAM
3apaay sapa aToMa i KiJIbKOCTi eJIeKTPOHIB Ha 30BHIIIIHBOMY €Hep-
TeTUYHOMY pPiBHi 3aKOHOMiIpHO 3MiHIOETHCA 3HAUEHHS HAWBUIIOTO
MMO3UTHUBHOI'O CTYIIEHS OKHCHEHHS eJIeMEeHTIiB B OKCHIAX Ta Triapa-
Tax okcuAiB. Tak, y ejlleMeHTiB Apyroro mepiogy CTyIiHb OKHCHEH-
Hsa 3pocrtae Big +1 (B aromiB JliTito) mo +5 (B aromiB Hirporeny).

B enemeHnTiB TpeThoro mepiogy HaWBUIINII CTYIiHbP OKHCHEHHS
amiHIOETHCA Bim +1 (B aromiB Harpiro) mo +7 (B aromi Xiopy). Ile
3aKOHOMIpPHO CIPHUYMHSE 3MiHY CKJAAy Ta BJIACTUBOCTEIHl OKCHUIIiB
Ta rigpartiB okcupgis: Bix ocuoBHoro Li,O Ta Na,O (LiOH ta NaOH)
uepe3 amporepri BeO (Be(OH), Ta Al(OH),) it Al,O, 50 KHCIOTHOTO
N,O, i CL,0, (HNO, ta HCIO,)).

Ha migcrasi posrisHyTHX 3aKOHOMipHOCTeIl y 3MiHi BjacTHBOC-
Tell OKCHIIiB Ta TiApaTiB OKCHUIIB €JIEMEHTIiB APYroro Ta TPETHOTO
mepiofiB MOKHA 3POOUTU TaKi BUCHOBKU:

e malicuiabHimma ocHoBa — NaOH, a mHalicuapHima Kuciaora —

HCIO,;
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Tabaruusa 17

IToJsioskeHHSI eI€eMEeHTIiB y mepioguuHiii cucremi
Ta BJIACTHBOCTI IXHIX BHIIMX OKCHIIB Ta TiApaTiB OKCHUIIB

2-i mepiox
I'pyna
I I 11 v A% VI VII

Enement
i sapan SLi Be ;B «C N 0 oF
AApa aToMa
Yucso
eJIEKTPOHIB
Ha 30BHiIII- 1 9 3 4 5 6 7
HBOMY
eHepreTuy-
HOMY piBHi
HaiiBuimui
CTYIiHb +1 +2 +3 +4 +5 +2 0
OKUCHEHHSA
Xapaxrep lef) BeO B,0, Co, N,O; — —
BHIITIX ocuOB- | amdoTep- ciabo KHcC- KHc-

T . HUH HUI KHUCJIOT- | JOTHHUI | oTHUI
OKCHUIiB

HUAR

Xapaxrep | LiOH | Be(OH), | H,BO, | H,cO, | HNO,

rigpariB ocHOB- | amporep- | cnabka | cioabka | cuabHa
BUIIIUX HAN HUAR KUCJO- | KHUCJO- | KMCJIO-
OKCHIiB Ta Ta Ta
3-it mepiox
Enement
i sapan 1.Na Mg 13Al 1451 5P 169 1Cl
sAxpa aToMa
Yucao
€JIEKTPOHIB
Ha 30BHimI-
1 2 3 4 5 6 7
HBOMY
eHepreTuy-
HOMY piBHi
HaiBumuit
CTYIiHb +1 +2 +3 +4 +5 +6 +7
OKUCHEHHSA
Xapaxrep Na,O MgO AlLO, Sio, P,0, SO, CL,0,
CUJIBHO | ocudBuuii | amdo- KHC- KHC- KHC- KHC-
BUIIUX . o . . . .
Toux OCHOB- TepHUi | JOTHUU | JOTHUH | JOTHU | mOTHMI
OKCHU[IB .
HUH
XapakTep NaOH | Mg(OH), | Al(OH), | H,SiO, | H,PO, | H,SO, HCIO,
rigpaTiB CUJIBHO ciabo amdo- ciabo ci1abo | cuabHO | CHJIBHO
BUIIIUX 0ocHOB- | ocuéBHuMii | TepHU KHuc- KHuc- KHuc- KUCJIOT-
OKCHUIiB HUHT JIOTHUM | JIOTHUH | TOTHUI HUN
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3i 30i/JbIIIeHHAM HOMEPY II€pioAy 3pPOCTAl0Th OCHOBHI BJIACTH-
BocTi meraniuaux eixemeHTiB: NaOH — cuapHIimIa ocHOBa, HiX
LiOH;

3i 30iMbIIIeHHAM HOMEPY IIepiofa 3pOoCTAlOTh KMCJIOTHI BJIaCTH-
BOCTi HeMeTaJIiYHUX eJIeMeHTiB: Hanmpukiaan, cyabsdaraa H,SO,
ra xjopra HCIO, kucinoru cunsHimi 3a mitparay HNO,.

I 3anuTaHHs Ta 3aBOaHHA _9-

1.

°2.

3.

*4,

*5.

*6.

*7.

fAka 3 mBox pewoBun — H,CO, un H,SO,, H,PO, un -
HNO, — BudABJfA€ CUIBHIiIIe KUCJIOTHI BJIACTHUBOCTi?
fArxa 3 Tppox peuoBmH LiOH, NaOH, Al(OH), naii-
CUJIbHiIIle BUSABJISE OCHOBHI BJIacTUBOCTI?

Sk 3MiHIOIOTHCA B IPYroMy Ta TPEThOMY Iepiofax OCHOBHI BJjac-
THUBOCTi OKCHUIB i rigpaTiB oKcHuIiB 3i 30iIbIIIEHHAM IIOPATKOBO-
ro momepa ejeMeHTa (31iBa mampapo)? HasexmiTe mpukJiamu.

fAx sMiHIOIOTBCS B APYyroMy Ta TPEThOMY Iepiofax KHCJIOTHi
BJIACTMBOCTI OKCHUAIB i rizpaTiB okcumiB 3i 30iJIbIIeHHAM IIO-
PAIKOBOrO HOMepa ejaeMeHTa (3JiBa Hampaso)?

fK 3MiHIOIOTBCS B TOJIOBHUX IIiATpyIIax KHMCJIOTHI BJacTHBOC-
Ti OKcumiB i rigpaTiB oxkcuAiB 3i 30iJbIIIeHHAM IOPAIKOBOTO
HOMepa eJjieMeHTa (3Bepxy BHU3)?

fAxuit xapakTep BUABJISIOTL OKCUIM I TiApaTU OKCUIIB IIPHU IIe-
pexofi Bi OCHOBHMX [0 KHMCJIOTHHX Yy TOMY caMoMy Iiepiomi?
Hirporen i ®@ocdop posmiieni B Ti#t cami rpymi mepiogmunoi
cucremu. OgHaK y KHUCJIOTHOMY B3aJIUINKY HITPATHOI KUCJIOTHU
HaBKoJio aTomMa Hitporeny posmimnyiorbesa Tpu atomu OKcu-
TeHy, a B KHUCJOTHOMY BaJUINKY opTodochaTHOI KUCIOTH Ha-
BKoJio aToma Pochopa — uortumpu atromu Orcuremy. K 1e
MOKHA IOSCHUTU?

?

§ 57. Coni: ixHin cknag i knacndikauin

Y ubomy naparpadi Bu gizHaetecs:
* PO cKag cone;
¢ 33 AKMMU O3HaKaMn KIacudikyoTs Coni.

Crkimang coueit. Y mpolieci BUBUEHHSI BJIACTHBOCTEN OKCHIIB, KHC-
JIOT Ta OCHOB BH IIOCTifHO MAaJii CIPaBy 3 PiBHAHHAMHU peakKIlii,
y pesyJbTaTi mepebiry sKux yTBOPIOIOTHCS COJIi.

Coni — 1e CKIAJAHI PEeYOBMHH, IO MIiCTATHh HOHM METAJiUYHOTO eJjie-
MEHTa i KHCJIOTHOTO 3aJIMIIKY.
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Cxema 13

| Kucui | | Cepenni | | OcHOBHI |
Ni(HSO0,), K,SO, CaOHCI
NaHCO, Bi(NO,), (FeOH),SO,

KosxHy ciib MOKHA PO3TIIAAATH AK IPOAYKT 3aMillleHHS aTOMiB
Tigporeny B KuciaoTi Ha HOHM MeTaJliuHOro ejiemeHTa Me, Tomy
CKJIaJ COJIell MOKHA IONATH 3arajibHOI0 (DOPMYJIOIO

Yy
Me:(An),,

e X — UYMCJIO MOHIB MeTaJiuHOro eJieMeHTa, II[0 JOPiBHIOE BAJIEHT-
HOCTi KMCJIOTHOTO 3QJIUIIKY, §J — YMCJIO KUCJIOTHUX BaJUIIKIiB, gKe
IOPiBHIOE BAJIEHTHOCTI MeTaJIiYHOTO eJIeMeHTa.

SAKIro uncsa aToMiB 1 KMCIOTHMX 3aJUINKIB mapHi, TO iX AiIATH
Ha Halimenme. Hanpuknazn, y dopmyni Ba,(SO,), ingexkcu ginars
Ha 2, 60 Ile YmcJIO B faHOMY pasi HaliMeHIe, ToMmy numyTsb: BaSO,.

Knacudikamis comeii. Coni 6yBaioTs cepemmi, Kucii, OCHOBHI
(cxema 13).

Cepedni coni — TPOLYKTH IIOBHOTO 3aMmimieHHA atomiB Iimpo-
reHy KUCJOTU Ha MOHUM METAJTiYHOTO eJeMeHTa afo IIOBHOTO OOMiHY
TiAPOKCUIBHUX TPYI OCHOBM HA KHUCJIOTHI BaJUIIKW, HAIPUKJIAL
FeSO,, MgCl,:

Fe + H,S0, .., = FeSO, + H,T
Mg(OH), + 2HCI = MgCl, + 2H,0

Kucni coni — mpoayKTy HEIIOBHOTO 3aMillleHHsa aToMmiB igporeny
0araTOOCHOBHMX KHCJIOT HA MOHM MeTAJiuHOTO elleMeHTa a00 HeIoB-
Horo obminy aromiB Iimporeny GaraTooCHOBHOI KHCJIOTH Ha Tifpo-
KCMJIBHI Irpynu ocHoBH, Hampukaan Mg(HSO,),, KH,PO,, Na,HPO,:

Mg + 2H,S0, .., = Mg(HSO,), + H, T
2NaOH + H,PO, = Na,HPO, + 2H,0

OCHO6Hi cONi — TPOAYKTH HEIOBHOTO 3aMiIl[eHHS TiJPOKCHIIb-
HUX Ipyn 6araTOKMCJIOTHOI OCHOBUW Ha KHCJIOTHI BaJUINKU, HAIIPHU-
kiaaj Fe(OH),NO,, FeOHCl,, (CaOH),SO,:

Ca(OH), + HNO, = CaOHNO, + H,0
YTBOpeHHA cepefHiX, KHUCJIUX Ta OCHOBHUX COJIeli MOKHa TO-
maTu cxemoio 14.
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Il 3anuTaHHs Ta 3aBOaHHA

1
°2

3

H

*6.

*7.

*8.

10.

Cxema 14

Cisp ocHOBHA

/ (MgOH),SO0, —

Kucaora Cinb cepemus OcHoBa
— D
H,SO, MgSO0, Mg(OH),
\ Cinp KucIa /
Mg(HSO,),

)|

. fAxi HeopramiuHi CIOJYKH HA3UBAIOTL COJISAMU? ?

. fIKor0 3arajbHOI0 (DOPMYJIOI MOKHA IEpeIaTy CKJIA[ -
cepenuix comeii?

. Ik sa ckaamom kiaacudikyrooTh cosi? HaBeznite mpuriaazu ce-
peInHixX, KUCJINX i OCHOBHUX cOJeil.

. 3 HaBezeHOro mepeiniky opmyn peuosun: HCl, KHCO,, Ag,0O,
Cr(OH),Cl, Cry(SO,),, Mg(HSO,),, P,0,, HPO,, Na,O, CO,,
Ca(OH),, Mg,(PO,),, (BaOH),PO, Bunumrits opmysu coseii:

a) cepegHix; 0) KucIux; B) OCHOBHHUX.

. HanumriTe ximiuHi ¢dopmynau coJsieil TakuX KUCJIOT: cyabdar-

HOI (cepenmHi Ta Kucii), xJopugHoi (cepenHi), HiTpaTHOI (Ce-

penHi), xapbouartHoi (cepenui Ta Kucii), oprodocdaruoi (ce-

penHi Ta Kucii).

VHacaigok Bl3aemomii wmarHiii rigpokcuay i3 XJIOPUIHOIO

KHCJIOTOI0 YTBOPMJACHA OCHOBHA ciimbh ckiaaxmy MgOHCI. O6-

YUCJITh Macy XJOPUAHOI KMCJIOTHU, KA BCTYHWJIA B PEAKIIiI0

3 0,2 MoJsb MarHil TigpoKcHUIy.

VHacaigok Bsaemopmii Kadiil rizpokcupay iz cyiab(haTHOIO Kuc-

JIOTOI0 yTBOpmJaca Kucia cine ckaazy KHSO,. O6uuciits

Macy KaJiil rifpokcuny, sKa BCTymmiaa B peakirito 3 9,03 - 10*

MOJIEKYJIAMHU CYJIb(ATHOI KMCJIOTH.

O6umncaite macoBi yacTku (% ) MeTasriuHOro (a) Ta KMCIOTOYT-

Boproioumnx (0) eJIeMeHTiB y TaKMUX COJAX:

1) Ca(NO,),; 2) Ba,(PO,),; 3) Na,CO,; 4) Cr,(S0O,),.

Hanumite Hassu coueit, popmynu axux: KCl, KNO,, MgCl,,

NaHCO,, Fe(NO,),, Na,PO,, K,SO,, CaS, BaSO,, Mg(HS),,

Fe,(SO,),, ZnSO,, Cu(NO,),, K,CO,, Al,(SO,),, KHCO,, MgS.

3aificHiTh TaKi mepeTBOpPeHHS:

BaCO, — BaO — Ba(OH), — BaCO, — Ba(NO,),

)
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§ 58. Ha3Bu conei Ta ixHi pi3anyHi BnacTmBoCTi

Y ubomy naparpadi Bu gisHaeTecs:

® 9K CKIafarTb HA3BM CEPEHiX, KUCNX Ta OCHOBHUX COSEN;

® AKi hisNYHi BNacTUBOCTI CONel;

® CONi AKUX METaNiYHUX ENEMEHTIB 6&36apBHI, a AKuX — 3abapBneHi.

HaszBu couaeii. HaszBu cepemHix coJsieli yTBOPIOIOTH BiJ HasBU
KHMCJOTHOTO 3aauinky (muB. Tabm. 15, § 42). IIpuuomy cmouaTkKy
Ha3WBaIOTh METAJIUHUI eJIEMEHT y HasMBHOMY BiIMiHKY, a IOTiM
KHMCJIOTHUM B3aJUIIOK, HATPUKJIAI:

Ba(NO,), — 6apiit mirpar, Na,CO, — Harpiii kapboHaT.

SARIo MeTasiuyHMY eJIeMeHT BUSBJISIE 3MiHHE 3HAYEHHS BaJIEHT-
HOCTi, TO ii 3HAUEHHA BKAa3yIOTh PUMCHKOIO HU(MPOI B KPYIJIUX
Iy'KKaxX, HaIPUKJaL:

FeSO, — depym(Il) cynsdar, Fe,(SO,); — depym(IIl) cynbdar.

HasBu coseit 6e30KCUTEHOBUX KHUCJOT 3aBiKIU MAalOTh cydikc -ud
a6o -id, HampUKJIanI:

/ Na,S — Harpiii cynpdio

——>| Na,SO, — matpiil cyasdim

HasBu coseii oKCUTE€HOBMIiCHUX KMCJOT MalOTh cydikcu -um abdo
-am, HaIPUKJaLI:

Cynwsdyp

Na,SO, — =atpi#i cyabdham

/ NaCl — marpiit xmopud
—— > | NaClOy — HaTpiit xmopum

\ NaClO; — marpiii xaopam

HazBu Kucamx cojieil yTBOPIOIOTHL TaK caMoO, SIK i cepegHix, Tiiab-
KM IpU IIbOMY OO Ha3BM KUCJOTHOTO 3aJUIIKYy AOLAal0Th Ipedikc
2i0pozen-, IKUH BKa3ye Ha HasABHICTh Y MOJIEKYJi coJIi Hesamilre-
HuX atomiB l'izporeny:

Na,CO, — marpiit kapbonar, NaHCO, — Harpiii rizporenkapboHaT.

SIKI1I0 B MOJIEKYJIi KHUCJIOL COJIi 3 OMHUM KUCJIOTHUM 3AJIUIIIKOM CIIO-
JyueHi nBa atomu IimporeHy, To JoAaioOTh I1ie ¥ umcJIoBuil mpedike ou-:

KH,PO, — xamniii gurigporenoprodocdar, Ca(H,PO,), — kauab-
it gurigporeHoptodochar, NaHS — Harpiii rigporeHcyabdin.
HazBu ocHOBHUX coJiell YTBOPIOIOTH TaK caMoO, AK i cepemHix, Tijab-
KM O Ha3BM KUCJOTHOTO 3aJIMIIKY A0Jal0Th mpedikc rigpokco-.

XJjop
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®izuuni BIacTuBocTi. 3a 3BUUAHHNX YMOB COJIi — TBepAi peuo-
BUHHU. IXHS DOSYMHHICTH y BOJi BaJIeKUTh AK Bif IpUpoOAM camoi
coui (TOOTO AKMM METAJTiYHUM eJIeMEeHTOM Ta AKUM KWUCJIOTHUM 3a-
JauiKoM ii yTBOpeHO), TakK i Bif TemIiepaTypu il pO3UMHEHH.

Cosi myske aKTUBHUX MeTadiuHmxX exemenTiB Hartpiro, Kaimiro,
Jlitrito, Kambirito, Bapito 6e36apBHi, a coJii, YyTBOpeHi TaKUMU Me-
ramdiuaumu enxementamu, Ak Pepym(IIl), Kobanbr(Il), Hixean(II),
Kynpym(II),— sabapsieni (puc. 55). Coui K, yTBOpeHi TakuMu Me-
TATIYHUMU ejleMeHTaMu, K ApreHtym i Mepkypiii, OyBaioTh i 3a-
6apsienumu (Ag,S, Agl, HgS, Hgl,), i 6es6apsaumu (AgCl, HgCL).

Puc. 55. Cepenni coui pisHMX MeTaTiuHMX eJIeMeHTiB

ra ixHi BogHi posunan: a — manraH(Il) cyaspar MnSO,; 6 — depym(II)
cyabpar FeSO,; 68 — robansr(Il) cynasdar CoSO,; 2 — mirens(II) HiTpar
Ni(NO,),; r — rynpym(II) cyrsdar CuSO,; 0 — nuak xaopux ZnCl,

1.

°2.

°3.

Il 3anuTaHHA Ta 3aBAaHHS 9-
Ol
)

SK yTBOPIOIOTH HA3BU CEepPemHiX coJiell OKCUTeHOBMic-
HUX i 0es3okcurenoBux KucJyor? HasexmiTh mpuriamu.

=

SAxwmit pedikc mogarOTh 0 HA3B CEPENHIX coJiel mjid
YTBOpPeHHA Ha3B KuUcCAuX cojeii? HaBemiTh mpuxaagu.

Y sxoMy arperaTHOMY CTaHi IepeOyBaiOTh COJIi 3a 3BUUANHUX
YMOB: a) TiIBKH y TBepAOMY; 0) TiMBKH B PigKOMY; B) TiIbKK
B rasyBaTomy?

PoscraBre immexcum Ta paiiTe HasBu cmoaykam: Zn..Cl..,
Mg..NO,, Ca..PO,, Al..S.., Na..SiO,, Na..NO,.

Bunumite ¢opmyau cojeil 3i CHiIBHMM KUCJIOTHUM 3a-
aumrkom: Na,PO,, Cu(NO,),, AlCl,, MgSO,, CaCl,, K,SO,,
Ca(NO,),, Li,SO,, K,PO,, ZnCl,, Ca,(PO,),, Ba(NO,),. 3 axu-
MM KHCJIOTaMM MAaATh CIILJIBHUM KHWUCJIOTHUU 3aJHUIIIOK II1
comi? Hamumrits Gopmysam mux KucJOT. [aliTe Ha3BU COJJIAM
i kucymoraMm.
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10.

o AKMX KJaciB HeOpPraHiYHMWX CIOJYK HaJIeKaTh PEUYOBUHU,

dopmynn axux zHaBemeno Hm:kue: ZnO, KCl, MgS0O,, Ca(OH),,

H,S, Fe(NO,),, Mg(OH),, Al,(SO,),? HaiiTe HasBu UM peUO-

BUHAM.

Hassites Taki comi: K,SO,, Al(NO,),, MgS, CuSO,, SnCl,,

AgNO,, AIPO,, BaSO,, BaS, BaSO,, Na,SiO,, NaCl, MnSO,,

Ag,S, Mg,(PO,),.

Big 4uoro roloBHMM YHMHOM 3aJI€KUTL KOJIpP CcOJi?

a) Bim sabapBiieHHa KaTioHa;

0) Bim sabapBiieHHA aHiOHA;

B) K Bijm 3abapBiieHHA aHioHA, Tak i Big 3abapBieHHS KaTi-
OHA.

SanunriTe XiMiuui popmynam Takmx coJieii: MarHiil rigpoxco-

HiTpaT, 6apiii rimporernkapbouar, depym(IIl) cyabpdin, HaTpiit

rizporernoprodocdar, aabiiii rigporcoxsopuzn, xpom(III)

rigzpokcocyabdar.

Haseneni nuixue popMyJin 3alUIIiTh B OOUH i3 CTOBHI[IB Tab-

JUIi, maliTe Ha3BU PEYOBUHAM:

a) H,PO,, Ca(H,PO,),, Ca,(PO,),, CaOHNO,, Ca(OH),, CaHPO,;

6) Mg(OH),, Mg(NO,),, Mg(HSO,),, H,SO,, (MgOH),SO0,.

OcHoBHM Kucaoru Cepenni comi | Kucai comi | OcuoBHi couri

11.

*12.

*13.

*14,

Ym MOXKYTBH icHyBaTHM cOJIi HATPi# rigporeHHiTpaT, KaJik ria-
porenxJjopum, JiTi#i rigpoxkcoxkap6onar? BimmoBimb 06r'pyH-
TyHnTE.

O0umCIiTh, ¥ AKMX MOJBHUX BiTHOINIEHHAX MAalOTh IIpopearysa-
TH MarHifi rigpokcup i cyiabparHa Kuciaora, 1100 YTBOPHUJIACS
ciib: a) cepenusa; 0) KuCiaa; B) OCHOBHA.

Y gaKux MacoBUX CIIiBBiJHOIIEHHAX MAalOTh IIpopearyBaTu
KanbIliii rigpokcunm i xap6ou(IV) okcmm, 106 yTBOpHJIacCS
cinmb: a) cepenusa; 0) Kuciaa; B) OCHOBHA?

3a IOTIOMOroI0 IKUX PiBHAHB peakIliii MoKHA 3TiACHUTH TaKi
IepPeTBOPEHHS:

a) Ba — Ba(OH), — BaO — Ba(HSO,),;

6) Cr,0, = CrCl, — Cr(OH), — Cr,0,;

B) C — CO, — Mg(HCO,), — Mg(NO,),;

r) P,O, - H,PO, — NaH,PO, — Na,PO,?
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§ 59. MowupeHHs coneir y npupogi
Ta IXHE NPaKTUYHe 3HaYeHHA

Y ubomy naparpadi Bu gizHaeTteca:
* AKi coni Ha4acTille TPanasaTbes B Npupoa;;
* [le BUKOPUCTOBYIOTb CONi.

3 ycix KJaciB HEOPTraHIUHWX CIIOJYK COJIi HaWUYaCTiIlle TPaILIA0Th-
cd B IIPUPOAi, ocobiuBOo BaskkoposuumHHI ZnS, CaCO,, CaF,, SrSO,,
BaSO,, CdS, Ca,(PO,),, Na,B,0, Tomo. Boru yrBopiotoTs 6araTo MiHe-
pauiB. Hanpukian, kansmiii kapoorar CaCO, yTBopioe MiHepasa KaJlb-
LIUT, AKUH 3yCTPiUaeTbCcsA B HPUPOZL Yy BUIVIAAL 6araTOKiJIOMETPOBUX
TOBII] OCAJIOBUX IIOPiJi — BAaITHAKIB, a TaKOK MapMypy, Kpeumu.

¥ meuepax 3 KapOOHATHUX COJiell YTBOPIOIOTHLCA CTAJAKTUTHU, AKi
3BUCAIOTH 31 cTesi, i cramarmitu, 1m0 pPOCTYTh IM Ha3ycTpiu i3 mif-
goru (puc. 56).

IIpupomuuii pisHOBUI KaJBIUTYy — icJaHACBKWI mmar (puc. 57)
Ma€ TakKy BJACTUBICTh: IIPOMiHBb CBiTJIA, IO TPOXOAUTH KPi3h HOro
KpUCTaJ, PO3IBOIOETHCA, i MOKHA HEO030POEHUM OKOM ITO0AUUTHU IBA
300pasKeHHA IIpeaMeTa. 3aBAAKHU I[ifi BJIACTHUBOCTI IOTO BUKOPUCTO-
BYIOTh B ONTUYHUX Ta ONTOEJEKTPOHHUX CHCTEMAaX.

Kyxonua cine Hatpiit xusopux NaCl yrBopioe miHepas rajit
(puc. 58), iioro Ky0iuHI KpHCTaJM JIETKO PO3KOJIIOIOTHCSA Ha Iapa-
Jeneninenu. YymoBi aKypHiI KpucTanau rajiTy MOKHa 3HAUTU B Je-
SKUX COJIOHMX 03epax, IIf0 BUCUXAIOTh.

3 posumHHUX cojeil Tpeba Bimsmaumtu NaCl, MgCl,, KClI,
NaNO,, KNO,.

Coii BXOOATH OO0 CKJIAAy POCJHWH, OPraHiaMiB TBapwH i JIIOAU-
HU: BOHU MiCTATbCA B KJITHHHOMY COIli, € CKJIAJOBOIO Pi3HUX TKa-
HUH — KiCcTKOBOiI, HepBOBOi, M’a30Boi Ta iH. B opramismi JgooguHm
micTuThesa 6GausbKO 5,5 % coueii. KuBi opranisMm moTpebGyiOThH
TMOCTiHOTO HAAXOIKEHHSA COJIeH, IO MICTATHLCS B HNUTHIA Ta MOp-
CBbKill BOJi, a Tako)X y I'PYHTOBUX Bomax. Hecraua meBHUX coJieil

-

ﬁ*e'__"h

Puc. 56. CramakTuru Puc. 57. IcnanaceKuit Puc. 58. T'amir
i crasarMitu mmnart CaCO, NaCl
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CdS + CdS
°\

Cds

CrPO,
Zn,(PO,), + BaSO]
Ay

Na,Si0, + Aly(SiO;),

Puc. 59. CraBHO3BiCHY KapTUHY «3aMOPOKIIL IUIIYTh JIACTA
TypenbKoMy cyJiTaHoBi» xymokHuK 1. FO. Penin masioBaB
dapbamu, 10 CKIAAy AKUX BXOAATH COJIi

y I'DYHTi IPU3BOAUTEL A0 IPUTHiUeHHA pociuH. Tomy Garato coJieit
BUKODPHMCTOBYIOTh AK MiHepaJibHI J00OpmBa IJd CiIBCHKOTOCHOZAp-
CbKUX KynbTyp. Hanpurian, i3 npupoxsol coii kaasyiti opmogoc-
damy Ca,(PO,), BunobyBaroTh y BeJIUUe3HUX KiTbKoOCTAX (ochopHi
mo6puBa. Tarkoxx mysxe Oararo BumoOyBaioThb kaaiti xaopudy KCl,
AKHMH 3aCTOCOBYIOTH HacaMmIiepes AK KaJiiiHe JoOpHUBO.

Y mpoMmMCIOBOCTI COJIi BUKOPHUCTOBYIOTH OJISI HOOYBaHHS 0araTbox
MeTasiB, MiHepaJbHUX JOOPUB, CKJA, MUIOUNX DPEUYOBUH TOIIIO.

Bararto cosieil ozmep)KyoTh i B ImpoMucigoBux ymoBax. lle mepim
3a Bce Hampit kapb6onam Na,CO,, abo KaTbIUHOBaHA coja, — He-
00XimHWI KOMIIOHEHT BUPOOHMIITBA CKJA Ta Ilamepy, MKIa, Kayc-
tuyHol comu NaOH, nob6ysanua mirmenrtiB (Fe,0,), neaxux dapb
(puc. 59).

Hampii xaopud NaCl sukropucroByiors maa pgooysamHa Cl,
Na,CO,, NaOH, Na, ax xap4uoBuil IPOAYKT i KOHCepBYBaJbHUI 3acil.

Kanvyii opmogocpam Ca,(PO,), 3acToCOBYIOTH Yy BUPOOHUIITBI
dochopy, pochopHUX KHCIOT i MiHepaJbHUX HOOPUB, a TAKOXK SAK
IIPOSCHIOBAY I[YKPOBUX CHUPOIIIB TOIIIO.

I [1ns ponutnnBmnx L

Barato ski i3 coseill BUAINAIOTBCA 3 PO3UMHIB pasoM O}:
i3 moaexysnamu Bomu. Taky Bomy, IO MICTHUTBCA y TBEp-
ni#l cosi, Ha3MBAIOTh Kpucmadaidayiiitnorw. Kpucramiuui pe-
YOBMHU, OO0 CKJALY SKUX BXOAUTH II€BHE UYKCJIO MOJEKYJI
BOJAY, HAa3WBAIOTL KpucmaJsoziopamamu.
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Hanpuxnan: FeSO, - TH,O — depym(Il)
cyabar remrarizpar (sasisHWH Kymopoc),
CuSO, - 5H,0 — xynpym(II) cyasdar mneHra-
rigpar (MigHH#E Kynopoc), Na,SO, - 10H,0 —
HaTpiil cyanpar mexarigpar (mipabimit, a6o
riiayoepoBa ciib). Kanbliiit cyabgar gurigpat
CaS0O, - 2H,0 (puc. 60) yrBopioe BeamdesHi

Puc. 60. Tinc IJIaCTH OCAJOBUX IOpiA. SIK BupoOHMI Ka-
CaSO, * 2H,0 MiHBb BiToMO #10T0 BOJIOKHUCTHUU PiSHOBUL —
anebactp CaSO, - 0,5H,0.

3HaK «» y GopMyJi o3Hauae, 1110, HAIPUKJIAL, OO0 CKJIamy cOJi
CuSO, - 5H,0, BX0omATh II'ATH MOJEKYJ Boxu. POpPMYyTy UHUTAIOTH:
«KYIIPYyM-ABa-eC-0-Y0TUPU-II ' ATh-alll-IBa-0». ¥ KPUCTAJIYHUX I'Par-
Kax cijgb i Boma MicTsaThCS B MOJIBHOMY CIIiBBigHOIIeHHi: 1 MoJab
CuSO, i 5 mouas H,0.

Y pesynabTaTi CUJIBHOrO HarpiBaHHS KpHCTAJOTiApaTH BTpada-
IOTh KpHUCTAJi3aIliliHy BOAY:

250°C
CuSO,-5H,0 = CuSO,+5H,0
Hepigko mjsa moBHOro BUIAJEHHS KPHUCTAJisaiifiHol Bomgu HeoO-
ximai immi ymosBm. Hanpuxinan, smeBogumenna FeCl, - 4H,O sgiii-
cHI0IOTEH 3a Temueparypu 120-180 °C y crpymeni rasy HCI.

Il 3anuTaHHA Ta 3aBAaHHA l,-
1. Coni AKMX MeTaJTiYHMX eJeMEHTiB HaWyacTille Tpa- \=
IAIOThCA B npuponi? HasexmiTh mpuraamgu.

2. fIxa macoBa JacTKa coJjiedl B opraHismi JirogquHm?

3. Poskaxitey mpo mpaxkTuuHe 3HaueHHA coJieii. HaBexmiTe mpu-
KJIamu.

4. Ha marmiii oxcun macoro 10 T mOmifAaM PO3YMHOM, IO MiCTUTH
28 1 cynndaTtHOl KucmoTru. O0UmcIiTh Macy CoJi, I1T0 yTBOPHMJIACH.

5. BusHauTe KiJbKiCTh PEeUYOBWMHU HIiTPATHOI KHCJIOTHU, AKa IIiae
Ha HeliTpasisarmiio 22,2 © KaJbIlili Timpoxkcumy.

*6. ¥V posumH, 1m0 wmictuth kKynpym(Il) cyasdar, momicrmim
11,2 r zanisHUx OIIypoK. BusHauTe Macy Mimi, mo moike
IpU IIbOMY YTBOPUTHUCS.

*7. 3akiHuiTh PIBHAHHA THX PEAKIlil, AKi mepebirarmTh 0 KiHIA B pe-
3yJbTaTi YTBOPEHHS OCanLy:

a) KCl + AgNO,; — ... ; 6) K,SO, + NaNO; — ... ;
B) MgSO, + KOH — ... ; r) H,SO, + KOH — ... .

)

x

* . . . . .
YV HasBax KPUCTAJIOTiApaTiB 3aCTOCOBYIOTH I'PEIbKi Ha3BM YUCIiBHUKIB: OMUH — MOHO-,
nBa — Ou-, TPU — MpPu-, YOTUPA — mMempa-, I’ ATh — NneHma-, UIicTb — 2exca-, cim —
ezenma-, Bicim — oxma-, 1eB’sAITb — HAHO-, IECATH — OeKa-.
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§ 60. XimiuHi BnacTnBOCTI cCepegHix conemn

Y ubomy naparpaddi Bu gisHaeTecsa:
* dK COJli B3aEMOAiOTh i3 MeTanamu;
® 3j CMONyKaMm SKUX KNacie CNpoMOXHI pearyeaTi cepegHi coni.

BuBuaroum ximMiuHi BjIacTMBOCTI KUCJIOT Ta OCHOB (JyTiB), BU Mdi-
3HAJIMCA PO IXHIO B3aeMojito i3 comamu (cxema 15). A uu 83a-
emoditoms pisui coai mixe cobow? Hu gidbysaemuvcs pearyis mix
conamu i memanamu?

Cxema 15

MeTaJm HeMeTaJm
| OcHOBHi orccn,zm | | RI/ICJIOTHI OKCUAU |
OCHOBH KI/ICJIOTI/I

Bzaemopgisa coJeii i3 metagmamu. CoJi BCTymamTh y peakilii 3 me-
TaJIaMu 3 YMEOPEeHHAM HOB0L PO3YUHHOL Y 600i cosi ii HO8020 Mema-
ay. Cryajaroun piBHAHHA NMOAIOHMX peakIiii, ciin GpaTm o yBaru
BUTUCKYBaJdbHUI pAx MerataiB (muB. § 47). Koxcnuil meman uvozo
pady moixce sumuckysamu miavbKu mi memanau 3 pPO3LUHIB IXHIX
cogell, AKi po3maulo8ari npagopyy 6id Hv020 Y UMUCKYEAJLbHOMY
pady. Ockinmbku Taki peakmii BizOyBaroThbcA y BOOHUX PO3YMHAX,
IIe IPaBUJIO HE CTOCYETHCA TAKUX METaJiB, AKi 3a 3BUYAHUX yMOB
B3aemogmioTs 3 Bozoro: Li, Cs, Rb, K, Na, Ca, Sr, Ba.

Hasenemo mpukaan peakitii cosi 3 MmeTajiom:

CuSO0, + Zn = ZnSO, + Cul

Jla6opaTtopHuui gocnig 10

B3aemogpis meTaniB i3 consiMy y BOGHOMY PO34MHi

1. ITomicTumo B ximiuny ckIAHKY posumH Kynpym(II) cymsdary
¥ 3aHYpHMO B HBOT'O IJIAaCTHHKY HMuHKY. 110 BigOyBaeThca 3 mo-
BepXHe IJIACTUHKU 3 IJIWHOM uacy? SIKoro KoJabopy HabyJa
moBepxXHaA? 3amuIIiTh cIocTepe:keHHs B 3omuT. CKJIALITL piB-
HAHHA peakIii.
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2. TlokmamiTe Ha AHO NPoOipKmM mmMaToudok Mmimi. IHomaiite mo
uboro po3umH apreatyMm(I) mirpary. IIlo cmocrepiraere? IloBTo-
pPiTh mociim, y3ABHIM IIMATOUYOK ITMHKY ¥ podumH Kynpym(II)
cynbdary. 3anulriTh crocTepe:keHHA B 3o0muT. CKJIagiTh PiB-
HSAHHA peakIrifi. 3pobiTh BUCHOBKMU.

Bsaemogia coaei 3 ocHoBaMu. SIK IIpaBUJIO, PO3UMHHI COJIi B3a-
€MOZIIOTH i3 POBUMHHUMHU OCHOBaMU (JIyraMu) 3 YmeOpeHHAM HOB0L
cosi i HOB0I ocHOB8U. YMOBa Imepebiry peakiiit — xoua 0 omuH
i3 mpoAyKTiB Mae OyTM HEPO3SUMHHUM Y BOJi:

CdsO, +2KOH =K,SO, + Cd(OH)Zi«

KaaMiil rigpoxcun
Na,SO, + Ba(OH), = 2NaOH + BaSO,{
Gapiit cyasdar

Y Takwuii cmoci6 omep:KyOTh HEPO3UMHHI y BOJi OCHOBH.

JNlabopaTopuun gocnig 11

B3aemogpisi coneii 3 nyramv y BOAHOMY PO34UHi

Y 1upobipry 3 2 mua posumuy ¢pepym(IIl) xmopuny momaiiTe Ta-
KU caMuii 06’eM PO3UMHY HATPill rigpoxkcuay 3 MacoBOIO UACT-
Koo 10 %. Illo cuocrepiraere? IloBTOpiTH mocaix i3 posumHOM
mrromOoym(II) HiTpaTy # po3uMHOM KaJiii Tigpokcuay. 3amuIIiiTh
crocrepeskeHHa B 3omuT. CKIamiTh piBHAHHS peakiliii, CKOpUC-
TaBIIUCHL TAOJUIIEI0 PO3UYMHHOCTI KMCJOT, COJIell Ta OCHOB, Ha-
BeneHoI0 Ha (opaaili. 3pobiTh BUCHOBKH.

Il 3anuTaHHS Ta 3aBAaHHA _9-
°1. IIlo cuxim 6GpaTu o0 yBaru, CKJaJalouu PiBHAHHA pe- \m
aKIii Misk cepeaHbOIO cijro it Meramom?

°2. Kooxkuuii MeTas MOKe BUTHUCKYBATH 3 BOJHOTO PO3YH-
HY IHIKI MeTasl, AKUH Y BUTUCKYBAJIbHOMY PSAIY CTO-
iTh: a) K0 HBOTO; 0) micasa HLOTO. SIKe TBEPAKEHHS IIpaBUIbHE?

3. ki meranu He 3aCTOCOBYIOTH [IJisi BUTUCKYBaHHA iHIIUX Me-
TaJiB i3 po3umHiB iXHiX coseit?

4. SIke TBepIyKEeHHS MOKHA BiTHECTH IO T'OJOBHUX YMOB B3a€MOJii
cojiell 3 OCHOBaMM: a) CiIb Ta OCHOBA 00OB’SI3KOBO MAalOTh OyTH
HEpPO3UMHHUMHK y BOAi; 0) cijib Ta ocHOBa 0060B’SI3KOBO MAalOTh
OyTH PO3YMHHUMHU y BOJi; B) V Pe3yJbTaTi peakIlii Mae yTBOpHU-
THCSA HEPO3UMHHA peUoBMHA — abo HOBa ciib, ab0 HOBa OCcHOBa?

5. Ha migcraBi maHuxXx BUTHUCKYBAJBHOT'O DPAAY MeTasIiB BU3HAU-
Te, AKi meranu paxy Mg, Ag, Al, Hg, Zn 6yayTs BUTHUCKYyBa-
tu MeTau i3 cosi Cu(NO,),.

6. Busnaute umcao aromiB I[umHKY, 1[0 MalTh IIpopearyBaTu
3 PO3UMHOM apreHTyM HiTpary, 100 YyTBOPHJIOCS Cpibsio Ma-
coro 21,6 r.

2}
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7. Busuaure mMacy ocany, AKHil YTBOPUTBHCS BHACJIJOK B3a€MO-
mii 1BOX pO3UMHIB, OAMH 3 AKHUX MicTUTH 5,3 I HATpiil Kap-
6omaTy, a Apyruii — 6apiii rigpoxcun y HeoOXimHOMY s
OpPOBEJIEeHHsSI peaKIliii MacoBOMY CHIiBBiHOIIIEHHi.

8. Yuacaigox snumBaHHA po3unHiB depym(Il) cyabdpary it maTpiit
rizpoxkcuny ogep:kanum ocan macor 18 r. OOuwuciaiTe macy
coii (y rpamax), AKa BHACJiJOK IILOTO YTBOPUJIACH.

9. Busnaure KigbKicTb peuoBmuH (y Moasax) i macy (y rpamax)
Mingi, o0 BUAIINUTBCA 3 PO3UMHY BHACJIIOK B3aeEMOIil po3uu-
"y kynpym(II) xmopuay 3 0,4 MoJib ajoMiHiIO.

§ 61. Ximiuni BnacTuBocri coneii:
B3aEMOAiA 3 KNCI0TaM1 Ta MiX co6olo

Y ubomy naparpachi Bu gizHaeTecs:

* 9K COJli B3aEMOAIHOTL i3 KUCNoTaMu;

¢ y AKOMY BUN3AKY B PE3YJILTATI 3MIMBAHHA PO3YMHIB ABOX CONEN YTBORIOKOTE-
€ HOBI coni;

* AK COJi PO3KIIAOATLCA Nif Yac HArpiBaHHs.

Bzaemopia coiseit i3 Kumcaoramu. Y peakIlilo 3 KHCJIOTAMU MO-
JKYTh BCTYHATU SIK PO3UYMHHI, TaK i HEpO3UMHHI cOJi, HAIIpUKJIAMI:

__-HO
1) BaCO, +2HNO, =Ba(NO,), + H,00, __
HepO3UMHHA cHUIBHA Gapiii HiTpaT crabka Hecrifika CO 9

cinap KHucjaora KHcjiora

2) AgNO, + HCl = AgCll +HNO,

PpO3UYNHHA CHJIBHaA apre’LTym CHJIbHa
ciap KHcCIoTa XJIOPUL KUCJIoTa
3) FeS +H,S0,,,,,, =FeSO, + H,S1
CHJIbHA depym(Il) crabka sieTka
Kucjora cym;tba'r Kuciora

Kum’ HTIHHH

4) 2NaCl + H,SO, Na,SO, + 2HCIT"

KpHCT&JIi‘{Ha KOHII. CHJIBHA CHJIBHA, aje
cinp HeJIeTKa KUCJIoTa JIeTKa KucJIoTa

Sk BUAHO 3 HaBeleHUX NMPUKJALiB, peakIlii BimOyBaioTbCs, SIKIIIO
BHACJIiIOK IX YTBOPIOETHCA BAa’KKOPO3UMHHA Ccinb (mpukjaan 2),
JeTKa Kwucjgora (mpuxjianu 3, 4) abo Hecrilika ciabka KHcJaoTa

" Ba ymoBu miei peaknii HCl — rasyBaTa pedoBuHAa, 60 peaKIilo IPOBOJATH y IIPO-
meci Kum’aTiHHs.
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(mpukaan 1).

HAemoHcTpauinHuin gocnip

IIpoBememo peakiiito oOMiHy Mik HaTpiii KapOboHaTOM i XJIOpPUI-

HOIO KucJIoToI0. [fomaMo 10 po3umHy HATpii KapObOHATY XJIOPH[I-

Hy Kucjaoty. CmocrepiraemMo BuIijeHHs rasy. PesyiabTaToMm pe-

aKIii € HOBa PO3UMHHA CiJb i HOBa KHcJoTAa:

Na,CO, + 2HC] = 2NaCl + H,CO,
H,CO, = CO,T + H,0

OT:Ke, BUAIISETHCSA BYTJIEKUCIUI Tras.

AJje medAKl Hepos3UMHHI COJII He BCTYHAlOTH i3 KHCJIOTaAMH B pe-
akmii oomimy. Ile osmauae, IO Taki coJli He POBUMHSIOTHCS aHi
y BOJZi, aHi B po3BeJeHNX KMCJIOTaX 3a 3BMYAWHUX YMOB. IIpukiagu
nux comeii — AgCl, Agl, CuS, Ag,S.

Bsaemogia coaeit mixk co0oro. Coii B3aeMOZilOTH MiXK €000
3 YTBOPEHHAM 080X HOBUX COJieill, AKINO Xoua 6 OgHA 3 HOBUX COJIEH
€ Ba'KKOPO3UMHHOIO. Y peakIlilo OOMiHY BCTYHAlOTh TiJIbKU PO3-
YUHHI COJIi:

Ca(NO,), +K,CO, = CaCO,{ +2KNO,

KaJIbIii
KapboHaT

Y mocuTh pigKMX BHUIaAKax OOUABiI coji, IMO YTBOPIOIOTHCH,
€ Ba)KKOPO3UMHHUMIU:
BaS + FeSO, = BaSO, | + FeS |

JNla6opaTopHuun gocnig 12

Peakuji o6miHy MDK consimv B pO34uHi

3mimatiTe piBai 06’emu (mo 10 mu) posumHiB HaTpiii cyabdary
¥ Oapiit xmopuny. IIlo cmocrepiraere? fAKwmii ckJjanm ocamy, IO
yrBopuBcA? fAxoro BiH kogbopy? fAka cins yTBOpHJAcsS B poO3-
ypHi? SamuIlliTh CIOCTEePEe’KeHHs B 30IHKUT. IIoBTOPITHL mocuIin
3 aprearym(l) HiTpaToMm i HaTpiii xmopugom. CKIagiTh piBHAHHSA
peakriii. 3po6iTh BUCHOBOK IIOJ0 YMOB, 3a AKMX BigOyBaroTbCHA
peakIii oOMiHy MiK comaMHU.

Tepmiune po3kIagaHHa coJieit. lesaki cosi poskaagaoThCA B pe-
3yabTaTi HarpiBaHHdA. Ila BiacTuBicTh XapaKTepHa AK AJA cepe-
HiX, Tak i IJd KUCJIMX Ta OCHOBHUX coJjeil:

t
SrCO, =Sr0+CO, (1200 °C)
t
2Ca(NO,), =2Ca0+4NO0, +0, (570 °C)
t
2BaS0, =2Ba0 + 280, +0, (1600 °C)

00

200°C
Cu,(OH),CO, = 2Cu0+C0,T+ H,0
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t
Ca(HCO,), = CaO +H,0 +2C0,1

3 HaBeleHUX PiBHSHb BUIHO, II0 IPOAYKTAMU PO3KJATAHHS CO-
Jleii HaWuacTillle € OKCUAM, YTBOPEHI MeTaliuHuMHN W HeMeTaJIiuHu-
MU eJIeMeHTaMU.

Il 3anuTaHHs Ta 3aBAaHHA
1.

°2.

°3.

I EkcnepumeHTyeEMO BAoma

l,‘
VY peakiito 3 KucJaoTaMu MOKYTh BCTYIIATH: a) TiJIbKU -
pos3umMHHI y BoAi coii; 0) TiMBKM HEPO3UYMHHI y BOML .
coJi; B) AK pO3umHHI, Tak i HeposumHHi cosi. Hase-

IiTh TpUKJIAIU.

SKI10 IpoAyKTOM B3a€MOMii COJIi 3 KMCJIOTOIO € HOBA Cijb, TO
BOHA Mae OyTM HEPO3UMHHOIO: a) TiJIbKU y BoAi; 0) AK y Boxi,
Tak i B Kucaorax. HaBemiTe mpukjaamu.

O00B’A3K0OBOI0O YMOBOIO B3a€EMOJil ABOX PO3UMHHUX COJIell €:
a) xoua 0 omHa 3 YTBOPEHHUX cOJiell Mae OyTHM HEePO3UMHHOIO;
0) o0uaBi yTBOpeHi cojyi MaioTh OyTHM HEpPO3UMHHUMM; B) He
Mae 3HaueHHs. HaBemiTh mpukaamgu.

CriamiTh piBHSHHS peakIliii, IO BiAIOBiZaioTh TAKMM IIepe-
TBOPEHHSIM:

Cu — CuO — Cu(NO,), — Cu(OH), — CuO — CusSO0,.

3 AKUMH 3 IepejJiueHMX PeUuoBMH IIpopearye pO3UYMH
miaromoym(Il) HiTpaTy: mMHK XJOpPHUJA, 3aizo, HaTpiil rigpo-
Keun, cyabdyp(IV) okcma, kynpym(Il) cyaedar, cymabbdarHa
kucygora, pepym(Il) oxcuz, 6pomigaa xuciaora?

AKi 3 peakIiiii MOXKyTb BimbyTucs:

a) BaCl, + H,SO,; 6) Pb(NO,), + HI; B) KNO, + HCI1?

2

. Ina noBuoro posumHeHHA (epyMm(Il) okcugy KimbKicTio pedo-

BuHU 0,1 Mosb HeobOximuHO 9,8 r cynbdaTHol KucaoTu. BusHau-
Te macy ¢epym(Il) cyandary B yTBOPEHOMY PO3UMHI.
CranmiTh piBHAHHS peakIiii MeTasliB 3 KHCJIOTaAMH, y pe-
3yJbTaTi AKUX YTBOPIOIOTHCSA: a) KaJbIlifl xJiopua; 60) maruii
nurinporenoprodocdar; B) cranym(Il) cyandar.

Y nBox mocyaumHax 0e3 eTHKETOK MiCTATLCS AUCTUJIbOBaHA
BOJa ¥ PO3UYMH KYyXOHHOI coJi. IlepeniuiTh cmoco6u, 3a morio-
MOT0I0 SIKMX MOJKHA BU3HAUUTHU, II[0 34 PEUOBMHA MiCTUTHCS
B KOXKHI i3 mocyauH.

T
dAiime omycTiTh y 0aHKY 3 PO3UMHOM OIITOBOI KICJIOTH. 1 l .
IToscuiTh, 10 BigOyBaeThCs, 3BaKalOUYM Ha Te, IO IIMKa- "l .

pasyna cKJaZaeTbcsa B OCHOBHOMY i3 coui CaCO,.
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§ 62. Cnoco6un ogepxkaHHA conen

Y ubomy naparpadi Bu gizHaeTteca:
* 9K MOXHa OLEPXaTW KUCOTH;
® AKi AecATb i3 UuX cnocobiB € HaNBaXXMNBILLVMU.

Ileit k1ac HeopraHiYHMX CIOJYK Mae HAWOIJIbINY KiJIbKiCThH cIlO-
cobiB mobyBaHHs, 60 I'PYHTYIOThCS BOHU, IIEPIII 3a Bce, HA XiMiuHUX
BJIACTUBOCTSAX PEUYOBHH yCiX UOTHMPHOX KJACiB CIOJYK.

o BzaeMopid OCHOBHUX OKCHIIB i3 KUCJIOTHHMU il aM(bOTepHUMHU

OKCHUIaMU:
CaO + CO, = CaCO, CaO+ZnO=CaZnO,

KaJbIiil
LUHKAT

o Bzaemozia ocHOBHEX Ta aM(OTEPHNX OKCHJIB i3 KMCIOTAMMU:
MgO + 2HCI = MgCl, + H,0
Al,O, + 6HNO, = 2Al(NO,), + 3H,0O
e Bsaemojiag KMCIOTHUX OKCHIIB 3 aM(pOTEePHUMU:
3N,0, + AlL,0, = 2A1(NO,),
e Bszaemomia KucIOTHUX Ta aM(OTEPHUX OKCUIIB 3 OCHOBAMU:
CO, + Ba(OH), = BaCO,J + H,0
ZnO + 2NaOH = Na,ZnO, + H,0
e Bsaemopia ocHOB i3 KuUcIOTaAMMU:
NaOH + HCI = NaCl + H,0
e Bzaemogis ocHOB i3 coysaMm:
2NaOH + CuSO, = Na,S0O, + Cu(OH), J
e Bzaemogis KucioT i3 MeTagamMu:

H,S0, 0. + Mg = MgSO, + H,T
e Bsaemogia xwmcioT i3 coaamMm:
co, ™
2HCI + Na,CO, = 2NaCl + HZCOS<:
H,0

e Bsaemogia cogeii i3 MmeTtajmamMm:
CuSO0, + Fe = Cu | + FeSO,
e Bzaemogisa coseil Mixk coboio:
NaCl + AgNO, = NaNO, + AgCl
e Bsaemopia coJseil JJETKUX KHUCJOT i3 KUCJIOTHUMU OKCUIAAMMU:
CaCo, +8Si0, . CaSiOgl +Co,T

KaJbIii
MeTacHIiKaT

e Bzaemogis merasiB i3 HemMeralaMm:
Mg + Cl, = MgCl,
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e Bszaemogia coseil 0e30KCHUI'€HOBUX KHUCJOT i3 OLIbII XimiuHO
aKTHBHUM HEMEeTAaJIOM:

2NaBr + Cl, = 2NaCl + Br,

H Mpuknagu po3B’aA3yBaHHs 3agad -
Ilpuknan 1. AKuMy piBHAHHAME peakKI[iii MOXKHAa moja- A3
TH TaKi IIepeTBOpPeHHs: -

Cu — CuO — CuCl, = Cu(OH), — Cu0O?

Poszg’asanns
1. HymepyeMo IIOCIiLOBHICTh peaKIfiii:

1 2 3 4
Cu—CuO0—CuCl,»Cu(OH), >CuO
2. CuO oTpuMyoOTh IPAMUM IILIAXOM, TOOTO BHACTiLOK OesImoce-
penuboi Baaemomii Mmetany 3 KucuHeM 3a Temmepatypu 500 °C.
Ha miacrasi mporo samuiiemo piBHAHHA peaxirii 1:

t
2Cu+0,=2Cu0
3. 3 OKCcHIYy MeTaJiuHOTO ejJeMeHTa Cijb (BimmoBimHO Mo cxemu,
HaBeIeHOl B YMOBi) MOKHA OHEPKAaTHU B3a€MOMII€I0 MOro 3 KuC-
gortoro. PiBHAHHA peakIii 2:

CuO + 2HCI = CuCl, + H,0

4. 3 Po3UMHHOI COJIi OTPUMATN HEPO3UMHHUMN Tigpoxcus (auB. Tab-
JINITI0 POBYMHHOCTi, HaBe#eHY Ha (opaari 2) MoKHaA B Pe3yJb-
TaTi B3aeMozii coii 3 JIyrom 3a peakirieio 3:

CuCl, + 2NaOH = Cu(OH), { + 2NaCl
ITpoxykTom 1iei peakirii € Takosk i moOpe BimoMa BaM KyXOHHA
Cijb.

5. Bigomo, 110 HEPO3UMHHI y BOAI TiApOKCHAN B pe3yJabTaTi Ha-

rpiBaHHS PO3KJIANAIOTHLCS HA BiAIOBIAHWIT OKCHI i BOLY, OTIKe:

t
Cu(OH), =CuO+H,0

Ilpuknan 2. HagBHi Taki CIONYKM: KaJbI[ifi OKCHUM, aJIOMiHii
HiTpaT, xJopunua Kucaora, depym(IIl) okcun i Boma. Ik 3a momo-
MOTOI0 IIMX PEYOBUH OTPUMATHU: a) KaJbI[ifi TiApoKcum; 0) amsoMiHinl
rinpoxkcun; B) dhepym(III) rinporcun?

Poszg’sa3aHHs

1. OTpuMyeMO KaJbIliii TiAPOKCUI — PO3UMHHY Y BOJi OCHOBY:

CaO + H,0 = Ca(OH),
2. OTpumyeMo aJdOMiHiNM rizpokcun:
2A1(NO,), + 3Ca(OH), = 2A1(0OH), { + 3Ca(NO,),
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3.

Yepes Te mo depym(IIl) oxcun Fe,O, HeposunHHUI y BOi,
OesnocepenHbo ofep:katu 3 Hboro Fe(OH), memosxkauso. Tomy
cmouaTKy mooyBaemo cinb pepymy(III):

Fe, 0, + 6HC] = 2FeCl, + 3H,0
ITorim orpumyemo depym(III) rizpokcus 3a JOIIOMOTOIO OZEP-
skamoro B peakirii (1) xKaabllifi TigpoKcHUIy:
2FeCl, + 3Ca(OH), = 2Fe(OH), 4 + 3CaCl,

Y OinpmiocTi muxX IepeTBOPEeHb OAHUM i3 IPOAYKTIB peakiii
€ CiJb.

IIpurknan 3. K 3a HaABHOCTI CHJIiIi0 Ta MarHio JoOyTH MarHii
cuinikar? fIka e peuoBMHaA HeOoOXimgHA IJIS IILOTO?
Posg’a3anusa

Il 3anuTaHHs Ta 3aBAaHHA
°1,

2.

Si + 0, = Si0,
2Mg + O, = 2MgO
t
MgO +Si0, = MgSio,!

MarHii
MeTacHIiKaT

Bionosidv: moTpiOHUN KHUCEHb.

9-

Axuii KJac HeoOpraHivHMX CHOJYK Mae HaUWOiJbIe -
YMCJIO CIIOCO0iB ofepsKanHHsa? .
Hesaxi cosi omep:KylOTh BUTHUCKYBAHHAM MEHII aK-
THUBHOTO METaJy 3 HOoro coJjii OiJbIll aKTUBHUM. A UM € IpH-
KJagu OepsKaHHSA coJiell BUTHCKYBAHHSIM MEHII aKTHUBHOTO
HeMeTaJly 3 foro coJii OiJbIll aKTUBHUM HeMeTaJoMm?

Yu icuHyoTh cmocobm mo0yBaHHS coJiell TiJIbKM 3a ydacTi
OKcupmin?

CkiaaniTh piBHAHHSA peakiiiii, AKi XapaKTepH3yIOTbL IIOHAaIi-
MeHIIIe II’ATh CIIOCO0iB MOOYBaHHS COJIell B3A€EMOJI€I0 OKCHUIIB
(ocHOBHUX, aM(OTepHNUX, KUCJIOTHUX) i3 KUCIOTAMHU Ta OCHO-
BaAMH.

3a momoMOroi0 pPiBHAHL AKMX peakIliii MOKHa IlepelaTu Taki
mepeTBOpeHHA?

a) FeCl, — Fe(OH), — Fe,0, — Fe,(SO,), — Fe(NO,), — Fe(OH),;
6) Na — NaOH — Na,SO, = NaCl — NaNO,;

B) Al = Al,0, = AICl, — AI(NO,), = Al(OH), — ALO,;

r) Zn — ZnO — ZnSO, — Zn(NO,), — Zn(OH), — ZnO;

r) P,O, - H,PO, = K,PO, = Mg,(PO,),;

n) S — FeS — H,S — SO, = Na,SO, — CaSO0,;

e) Ca = Ca0O — Ca(OH), — CaO — CaCO, — CaCl,,.

?
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6. ki peuyoBMHU He MOKYTh OJHOUYACHO IepeOyBaTU B OJHOMY
posumHi: a) KOH i H,S; 6) Ca(OH), i CuCl,; B) BaCl, i NaOH?
AxuMu piBHAHHAMU peakIliil 1e MOKHA MMiATBepAUTH?

7. 3 AKUMU 3 HaBeJeHUX HUKUEe PEeUOBUH B3aEMOIisAITHIME PO3Be-
JeHa cyab(aTHa KMCJIOTA 3 YTBOPEHHAM CepenHixX cojeii: ap-
reHTym, maraiit, kynpym(Il) okcuna, mMUHK Trigpoxcup, Kauriit
kapbornar, kap6ou(IV) oxcup, mmromOym(II) miTpar? Axumu
PiBHAHHAMM pPeakKIliii Ile MOXKHAa IIiATBepAUTH?

8. 3 AKMMU 3 HaBeJeHUX HHUKUYEe PEUYOBUH B3AEMOMiATHME PO3-
YMH KaJifi TiApoKcuay 3 YTBOPEHHSIM CepefHix coJeii: Gapiit
okcun, cyab®yp(VI) okcua, xjJopugHa KHCJI0Ta, MarHiil XJo-
pun? AxumMy piBHAHHAMN peakiliil 1me MOXKHA IiaATBepAUTH?

9. flxk 3a HasBHOCTI TAaKMX PEUYOBMH, SIK MAarHiil rigpoxcum, Ha-
Tpifi rigpoxcum, ¢ocdop, cipka, KHWCeHbL i Boma, JOOyTH:
HATpil cyabdat, MarHii oprodocdar, HaTpiii opTodocdart, MarHiin
oxcua? SIKuMMM PiBHAHHAMHK PeaKIii Iie MOMKHA IIiATBEPIUTH?

10. Cruazite yci MOKJIUBI DiBHAHHA peakIiil OTPUMAaHHSA COJIE:
rkynpym(II) xmopuny, 6apiii cyabdary, Kauaiii kapboHaTy.
11. CriafiTh piBHAHHA MOYKJWBUX DEaKIlill YTBOPEHHS CepemHix

coJieii:

a) CaO + Cu(OH), — 6) H,S0, + P,0, —

B) HC1 + CuO — r) NaOH + SO, —

r) SO, + H,0 — 1) Fe(OH), + HNO, —

12. CxiagiTe piBHAHHA peakiiifi, y pes3yJbTaTi SKUX MOXKHA
OTPUMATH CEPEeJHi CoJi cKJIamy:

a) CaSO,; 6) Ba,(PO,),; B) Fe(NO,),;
r) SnCl,; r) MgCO,; 1) Cry(SO,),.

§ 63. NeHeTUYHMI 3B'A30K
MiXK K/lacaMy HeopraHiYHNX cnonyk

Y ubomy naparpadii Bu gisHaeTecs:
® MPO B3AEMO3B’A30K MK OKPEMUMU KSlacaMy XiMiHHUX CRONYK;
® PO NOXOOKEHHA OAHNX PEYOBUH 3 IHLINX.

ITicnis BMBUYEHHS BJIACTMBOCTEH PEUOBWH Pi3HMX KJaciB Heopra-
HiYHMX CIOJIYK HACTaB 4ac YHOPSIKYBaTH HAOyTi 3HAHHS 3 KJACHU-
dikamii Heopra"niuHux pedoBuH (cxema 16).
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Cxema 16

‘/| PEYOBIHU |\

e

Meranu Hewmeranu

OcHOBHI Oxcuau | | OcHOBH | Awmdorepui
AM(I)OTepHi T1APOKCHUION
Kucmorni
. Kucmoru p .
OKcureHoBMicHIL O3YMHHI
Besoxkcurenosni y Bomi (syrm)
O1HOOCHOBHI TprocHOBHi Heposuunni
dBooCcHOBHI y BOgi

XimiyHi BIacTUBOCTI PeUOBUH Pi3HUX KJIAciB HEOPraHiYHUX CIIO-
JYK YKasyoTh Ha Te, IO 3 PEYOBHH OJHOTO KJIaCy MOKHA OJep:Ka-
TU PEUOBMHU iHIMMX KJjaciB. TakuM UMHOM, MiXK PisHUMH KJiacaMu
HeOpraHiuHUX CIIOJYK iCHYe B3a€MO3B’A30K, AKUU 3aBeIeHO Ha3U-
BaTU 2eHemuuHum 368’a3xom (y TepeKJsiagi 3 I'pelibKoi CJIOBO «Te-
HETUYHUH» 03HAUAE «TOM, IO CTOCYETHCS MOXOIKEHHSA, III0 BUBYAE
PO3BUTOK YOT'0-HEOYIb»).

BupisuAmTh ABa pAAN IeHETHUYHO 3B A3aHUX PEUOBMH: Ha IIO-
YaTKy OJHOTO PO3TaIllOBaHi MeTajuW, Ha IIOYAaTKy APyroro — He-
MeTaJu.

VY cImporliieHOMY BUTJIALI TeHeTHUHUI 3B’ A30K MijK OKCHIaMM’, OCHO-
BaMM, KHMCJOTaMH Ta COJSIMHM Ha IIiicTaBi THMX BJIACTHMBOCTEH, AKi MU
PO3TJIAHY/IN paHillle, MOYKHA MOJaTH cxemoio 17.

Cxema 17

| MeTaJI '—> I OcudBHUi orccpm OCHOBa Cinp

N

| Cinb | | ClJIB |ClJIb+HO | | Cins+H,0 | | Cinb |+| Cinp |
HemeTaJI Kucinoruumii orccn,u RI/IC.TIOTa Cinb |
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Cxema 18

MeTa Buinnii ocHOBHII OcHoBa Ciap
Na | | okens Na,0 NaOH | | Na,CO,
Cinb Cinp Cinb Couri
Na,S Na,SO, Na,SO, + H,0 Na,S0, + MgCO,
Hewmeran N Bumuit KucaoTHUHR RI/ICJIOTa Cinp
S oxcup SO, H,SO, MgSO,

Tax, nyis merany, IIT0 YTBOPIOE OKCUM, AKUHA pearye 3 BOJIOI0, 'eHe-
TUYHUH 3B’S30K 3 iHIMNMU KJacaMH, a TAKOXK i3 HeMeTaJaMu MOXKHA
mojaTy y BUTJIAAL cxeMu 18 i BiAmoBigHMX PiBHSAHDL peaxIriii.

g merasy, 110 YTBOPIOE HEPO3UMHHUM Y BOALI OKCHUJ, JIAHITIOMK-
KU IIepeTBOPeHb ImoJaHo Ha cxemi 19.

Ilepexonu Bix omuiei peuoBmHM (IIpocToi abo cKJagHOI) mo iHMIION,
momibHiI mO0 moJaHMX HA CXeMi, MOMKYThb 3iMCHIOBATHCS BHACJIIIOK
mepebiry oamiei ximiumoi peaxiiii, a MOKYTh — YHACJIIOK KiJIbKOX
TOCJiTOBHUX peaKIliii.

Hanpurnan, nepexin Big dochopy mo docdhop(V) oxkcuny mMorxkHA
3OIMICHUTU 3a JOIIOMOTOI0 OMHi€l peakIrii:

4P + 50, = 2P,0,
a mepexin Bix cyabpdypy mo cyabdyp(VI) okcuay MoKJIUBUIT JUIlle 3a
IOIIOMOTOI0 TBOX TOCJiJOBHUX peaKITiii:

S + 0, = S0,
t
280, + 0, =280,

Cxema 19

Meran Buimuii ocHOBHU OcHoBa Cinb
Ni OKCH[I N10 Ni(OH), NiF,
5 ITpomiskHU B J .
Cinb IS Cinp Cinp Couri

NTls oxcmx SO, N%SO NiSO, + H<o N1SO4%-MgFZ
Hemeran Buruii KucaoTHUTM Kuciora | 5 Cinb

S okcup SO, H,SO, MgSO0,
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I 3anuTaHHS Ta 3aBAaHHA

1.

*8.

9‘

\ll
ROpI/ICTyIO‘II/ICL HaBeJe€eHNMMU CXeMaMu, CKJIaﬁ[iTB cXxe- )

MM TE€HETHYHOTO 3B’A3KYy MOJA TaKUX IMap MOPOCTUX -
pedoBUH: a) MarHi# i docdop; 6) migb i cipka.

CkiaaniTh piBHAHHSA peakIliil, AKi MOKJMBI MijK peduoBUHaAMU,
HaBeJeHUMHU B cxemax 18 i 19.

Buszaute macy KapOOHATHOI KUCJIOTH, AKA MOXKE YTBOPUTHUCH
BHACJIJIOK JIAHITIOMKKA IIEPETBOPEHDb, AKIIO AJIA il Ofep:KaHHSA
BuKopucTaau nopuito merarny CH, macoro 56 r.

CH, — CO, — Na,CO, — H,CO,

Busuaure macy 6apiii oprodochary, AKUIT MOKE YTBOPUTUCS
BHACJIJIOK JAHIIOKKA I[E€PEeTBOPEHb, SAKINO IJA HMOr0 OJep-
JKaHHA BUKopucranu nopiito BaCO, macoro 236,4 r.

BaCO, — BaO — Ba(OH), — Ba,(PO,),

CkiagmiTh piBHAHHA peakIliii, aki BimobGpakanm 6 Taxi mepe-
TBOPEHHS:

a) Ca — Ca(OH), — CaCl, — CaCO, — Ca(NO,),;

6) P—-»P,0, »>H,PO, > NaH,PO, »Na,HPO, - Na,PO, —
— Ca,(PO,),;

B) Cu(NO,), = Cu(OH), — CuSO, = Cu — CuO — CuCl,;

r) S — SO, — KHSO, — K,SO, — KNO,;

r) Fe,0, = Fe,(SO,); — Fe(OH), — Fe,0, — Fe(NO,),.
CkyiagmiTh piBHAHHA peakIliii, aki BimobOpakanm 6 Taxi mepe-
TBOpeHHH'

a) Al—)AlCl —>A1(OH)3—>A1 0] —>NaA102,

0) Zn—)ZnSO —>Zn(OH)2 —>ZnO—>Na ,Zn0,;

B) BaCl, — Ba(NO,), — HNO, — Fe(NO,), — Fe(OH), — Fe,0.;
r) Na = NaOH — Na,SO, — NaCl — NaNO,;

r) Fe(OH), — Fe(OH),Cl — FeOHCl, — FeCl, — Fe(NO,),.

. Ky Macy aJyrfoMiHiI0 BUKOpPUCTAJIU, AKIIO BHACJIIIOK ITOCJIiTOB-

HUX IIEPETBOPEHb Ofep:Kajiu aTioMiHili cyabdaTr macoo 171 r?
Al — AICl, — Al(OH), — AL,0, — Al,(SO,),

Yracaigok Bsaemogii 0,5 moab possegenoi H,SO, 3 marriem

yTBOpMJIacA cinb i Buminmmiaca rasyBara pedoBuHa. OOumc-

JiTh Macy 1tiei coxi Ta o6’em (H. y.) rasy, AKi yTBOpHUJIHCA.

255



*9.

10.

11.

*12.

13.

14.

*15.

ITopuisa kaxaito mpopearysaja 3 Bomooo Macoio 18 r, yHacaimox
Yyoro BHUIiJNJIACA rasyBaTa pedyoBmHa o0’emom 5,6 i (H. y.).
O6uwuciTh Macy KaJiio, SKHil IIpopearyBaB, Ta KiJbKicTb pe-
YOBUHU JIYTY, IO YTBOPUBCH.

Y papy okcuzais SO; — CO, — Al,0; — MgO BigbyBaeTbca
3MiHa BJIACTUBOCTEI:

A Big ocuHOBHUX 0 amMm(pOTEPHUX

B Bix amdorepHUX DO KUCIOTHUX

B Big KMCIOTHHX DO OCHOBHUX

I’ Bix xuciaoTHUX 10 aMMOTEepPHUX

Y axomy pamy posTamlyBaHHA TiAPOKCUIIB BifmoBimae Takiit
TOCJIiIOBHOCTI: KHMCJI0Ta, aM(pOTepHUi TigApoKcum, ocHoBa?

A H,SO,, Fe(OH),, Ba(OH),

b H.Cr,0,, H,CrO,, Cr(OH),

B H,BO,, Zn(OH),, HBO,

I' Al(OH),, H,SO,, Ca(OH),

Yepes pos3umH HaTpiii rigpoxkcuay mnponyctuam 8,96 i
(1. y.) cyapdhyp(IV) okcunmy. O6umcaiTh KimbKicTh peuo-
BUHM HATpi#l rigpoxkcupy, Imo ImpopearyBaB, Ta Macy COJi,
AKa yTBOpHUJIacH.

IIpaBUIBbHUM € TBEPAKEHHS:

A OKCUreHOBMiCHI KMCJIOTU He HaJIesKaTh 0 TiAPOKCHUIIB

B rigpoxcumu, yTBOpeHiI MeTaliuHMMU ejIeMeHTaMH’, MOXKYThb
OyTH KUCIOTHUMH, aM(POTEePHUMH ii OCHOBHUMH

B HemerasiuHi esleMeHTVM HECIPOMOKHi yTBOPIOBATHU TiJpo-
KCUIM aHi OCHOBHOTO, aHi amM(pOTepHOro, aHi KUCJIOTHOTO
XapaxkTepy

I' rigpoxcuam OyOgb-IKOr0 METAJiUHOTO eJeMeHTa CIIPOMOYKHI
BUABJSATH BUKJIOYHO OCHOBHI BJIACTHBOCTI

Y axoMy pAOy KUCJIOTU PO3TAIIIOBAHO B TaKili IIOCJIiJOBHOCTI:
OJTHOOCHOBHA —> JBOOCHOBHA — TPHOCHOBHA?

A Cyabpigaa, cyasdpaTHa, KapOboHaTHA
B mirparHa, kapb6oHaTHa, opTodocharHa
B wmiTpuTHa, MeTadocharHa, XJIOpUIHA
I’ oprobGopaTHa, HiTpaTHa, cyab(aTHa

Busnaurte macy Harpiii rizpoxcupy i 06’eM BomHIO (H. y.), AKi
YTBOPATBLCS BHACHIZOK B3aeMozii 0,6 Mosb BOAM 3 HATPiEM.

256



16. 3akiHUiTh PiBHAHHA MOKJUBUX PEaKIiii:

a) Ba + H,0 = ... SO, + H,0 = ...
CO, + S0, = ... N,0, + H,0 = ...

6) MgO + CaO = ... P,0, + HCl = ...
MgO + SO, = ... CaO + HNO, = ...

B) N,0, + CaO = ... CuO + HNO, = ...
SO, + KOH = ... ZnO + NaOH = ...

17. CxkaamgiTe piBHAHHS peakIliii, 3a JOIOMOIOI0 SAKNX MOXKHA
3MiMCHUTH JAHITIOT TaKUX MIEPETBOPEHbD:
A Byraemnps — kKap6ou(IV) oxcumg — xapOoHaTHaA KHCJIOTa —>
HaTpifi KapOboHAT
B kanbllifi — KaJbllifi TigpoKcug — KaJbIlifi KapboHaT —>
kap6ou(IV) okcumg — KapOoHATHA KHCJIOTA
‘B ¢ochop — dochop(V) oxcun — oprodocharHa KUCIOTA —>
HaTpi#t oprodochar — Kaabiiit oprodochar — optodoc-
daTHa KHCJI0Ta
T marpiit — HaTpill rigpokcus — HaTpiil KapboHaT — HATPiil
cyab(daT — HATPi# rizpokcunm — HaTpili MUHKAT
18. O6uwmciaitTh, 06’eM BOmHIO (H. y.), AKUH BUIIIUTHCA BHACTITOK
po3umMHEeHHA 6 T MarHilo B XJIOpuAHi# Kuciori. fIka maca
COJIi YTBOPUTBHCA?

§ 64. Po3paxyHKu 3a XiMiYHMMIN PiIBHAHHAMN Macy,
06’emy, KinbKOCTi pe4OBUHM peareHTiB
a60 npoaykTiB peakuii 3a Bigomumn gaHumn
Npo peareHTU, OAUH 3 AKUX Y3ATUN 3 HAZIMLLKOM

fAxmro Bizomo macu abo 00’eMHM IEKiJTBKOX PEeYoBUH, IO BCTYIIa-
I0Th y PEakKIliio, TO KiJbKiCTh PEUOBMHU HMPOAYKTY peakiii morpiGHO
BU3HAUYATU TiJBKMW 3a OJNHUM i3 peareHTiB, a caMe 3a THUM, SAKUN BU-
TpavaeThCA IMOBHICTIO. Yci iHITI peuyoBHMHU 3aJUIIATHCA B HAIJIUIIKY.

Hasa Toro 106 misHaTucs, AKa 3 PEUOBWH IIpopearye IMOBHICTIO,
HOTPiOHO IOPiBHATM KiJIBKOCTI peuYoBMH, IOAiJIeHI Ha BigmoBimHi
KoedimienTn B piBHAHHI peakiii. PeuoBmHa, mjgsa saKoi Ie BigHO-
IIeHHs HalMeHIIle, TOBHICTI0O BUTPAUYaEThCAH.
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H lMpuknagu po3B’A3yBaHHSs 3aga4

Mpuxaag 1. O6uncrite macy depym(IIl) xTopuay, AKmA - 4,
YTBOPIOETHCS BHACTiZOK B3aeMmomii 22,4 r 3amiza 3 17,92 1 = %

(H.y.) XJI0DY.

Hano:
m(Fe) = 22,4 r
V(ClL) =17,92 n

Poss’azanus

3amnuinemMo pPiBHAHHS peakIii:
2Fe + 3Cl, = 2FeCl,

m(FeCl;) — ?

BuzHauuMo KiJbKiCcTh pevyoBHMHU KOXKHOTO 3 pea-
TeHTiB:

Fe) . V(Cl,)
Fe) = _Y(€Cl),
n(Fe) M (Fo) 1 n(Cl,) v
n(Fe)= _224r =0,4 M0JIB;
56 r/mMoab
n(Cl,) = _1r92x _ 0,8 M0JIb.
22,4 n/moub

3rifHo 3 piBHAHHAM peakIrii 2 MoJib 3aji3a pearyoThb
iz 8 moxp Cl,, a 0,4 mousp 3ajyisa MamOTh BCTYNHUTHU
B peakiriro 3 x moub Cl,. Ckiazemo nmponopiito:

2 3. 0,4-3
x=—"—

’

04 «x 7 06

ro6To n(Cl,) = 0,6 moub. Orxe, XJIOp y3ATO 3 HaZ-
JIMIIIKOM, a 3aJ1i30 Ipopearye IOBHICTIO.
O6uncaenas macu depyMm(I1I) xmopuay TpoBOAMMO 3a
KiJnbKiCTIO PeUOBUHU 3aJisa:

n(Fe) = n(FeCl;) = 0,4 moub;
m(FeCl,) = n(FeCl,) - M(FeCl,) =
= 0,4 moxab - 162,5 r/moab = 65 1.
Bidnosiov: m(FeCl,) = 65 r.

IIpurkaan 2. BusHauTe KiJAbKiCTh PEeYOBMHU HATPill TigpoKcumy
Ta 06’eM (H. y.) BOAHIO, IIT0 YTBOPATHCA BHACTILOK B3aemomii 16,1 r
HaTpiio i 14,4 r Bomu.

Iawno:
m(Na) = 16,1 r
m(H,0) = 14,4 r

n(NaOH) — ?
V(Hz) —?

Pose’azanns
3amnuIremMo piBHAHHSA peakIrii:
2Na + 2H,0 = 2NaOH + H,T
Busnaunmo KinbKiCTh PEUOBUHU KOYKHOTO 3 PeareHTiB:

m(Na) _ 16,11
M(Na) 23r/mouan

n(Na) = =0,7 M0oJIB;
m(H,0)  14,4r

= =0,8 MoJIB.
M(H,0) 18r/monn

n(H,0) =
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Il 3anuTaHHs Ta 3aBOaHHA
1.

*3.

*4,

*6.

3rigHo 3 PiBHAHHAM peakIrii 2 MoJIb HATPiio pearyioThb
iz 2 moap Bomm, a 0,7 MOJIb HATPil0O MalOTh BCTYIUTH
B peakiro 3 x moab H,0. Criazemo npomopiiiro:

2 2, 0,7 2
= x=

—

0,7 x 2 =07,

ro6To n(H,0) = 0,7 moxs. OT:Ke, BOAY B3ATO 3 HANJIUIII-
KOM, a HaTpili mpopearye IOBHiCTIO.
I3 2 Mosib HATPiIO YTBOPIOETHCA 2 MOJIb HATPiM rigpoKcu-
Iy (3a piBHauHAM), a 3 0,7 MOJIb HATpPil0 YTBOPIOETHCS
Yy MoJIb HaTPi#l rizpokcuny:
2 _2
0,7 y'
Orpumaemo: y = 0,7 mons, TooTo n(NaOH) = 0,7 moxnb.
O6uucienHsa 06’emy (H. y.) BOAHIO TaKOK 3IiICHIOEMO
3a HaTpiem:
n(Hz):%n(Na):% - 0,7 Motb = 0,35 MOJIB;
V(H,) = n(H,)+V,;
V(H,) = 0,35 moxsb * 22,4 n/moxas = 7,84 .
Bidnosiov: n(NaOH) = 0,7 moab; V(H,) = 7,84 1.

9-
O6uncieHas mMacu, 06’emy (H. y.) abo KinbKocTi pevo- '
BUHU BCiX YYaCHUKIB peakIlii 3JiliCHIOIOTH 3a PEYOBU- -
HOIO: a) AKY B3ATO B HAIJIUIIKY; 0) AKa BUTPAUYAETHCA IIOBHIC-
TIO; B) 3a OyAb-AKOI0 Ha BuOip. IKe 3 TBepI:KeHb MpaBUIbHE?
Sk BUBHaAUaIOTh PEUOBUHY, IO IIiJl Yac peakIlii BUTPAuaeThCs
MmoBHicTIO?

O6uwucaiTh 06’eM (H. y.) BOAHIO, IKUI BUILINUTHCSA BHACJIIOK
B3aemoxii 1,204 - 10*® aromis IMuuKy, 1110 MiCTATHCA B IIODP-
mii mOpoIKY IIMHKY, i3 XJIOpUAHOIO KHCJI0TOI. SIKa Mmaca
COJIi TIpU IIOMY YTBOPUTHCS?

Ho posuuny, mo mictuts 4,25 r apreatrym(I) mitpary, mo-
panu 0,9 r maruio. CKiabKuM aToMiB APreHTyMy YTBOPHUTLCS
Ta YM BAMUMINTBCA Ife cinb Aprentymy(l) y posuwmui micis
3aKiHUeHHS pearIii?

Y posumH HiTpaTHOI KHcaoTu momictuaum 15,3 r Gapiii oxcu-
ny. Busaaure macy coJi, sky orpumanu. CKIIBKU MOJEKYJ
HiTpaTHOI KMCJIOTH BCTYIUJIO B peakririio?

€ posuuH, o micturs 0,4 MoJb HATPill riApoKcuLy, i posumH,
saxuii mictuth 0,25 MoJb cyabdaTHOI KUCIOTH. IKY Macy KHCJIO-
TH MOTPiOHO BUTPATUTH HA HOTO IIOBHY HeNTpasisalfiio Ta CKijb-
KU MOJIEKYJI BOJU YTBOPSATHCA B PE3YJIbTATi Ifiel pearirii?
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10.

11.

12.

*13.

14.

15.

Posuun, akuii mictuB 20 r cyabdaTHOI KUCJIOTH, OOPOOUIN
posuuHoOM, 10 Mictuth 0,2 Moab Oapiii xjmopunmy. fAxa maca
cyJb(aTHOI KMCJIOTH BCTYIIUTH y PeaKIlifo Ta sSKa KiJIbKicTb
PEYOBUHU COJIi YyTBOPUTHCA?

O6uwnciite 06’em (H. y.) Kapb6or(IV) okcumy, AKuii Mae BCTy-
OUTHA B PeakIfiro iz 45 r Kaiabliil oKcupay, 00 YTBOPHUJIOCS
0,75 moub couri.

fAxe umeao moaerya cyab®yp(VI) okcugy Mmae BCTYyIUTH B pe-
akmio 3 11,8 r kamiit rizpoxkcunmy, 1106 mMaca yTBOPEHOI coJIi
craHoBujaa 8,7 r?

Buszaure KijJbKicTh peuoBHMHM HATPi# rigpokcumy, 1o 3HamO-
ourbea ana pobyBanHsa KynpyMm(II) rizpokcuay macoio 24,5 r
i3 kympym(II) miTpatry macoio 49 r.

Skxa KiNBbKiCcTh pPeUOBMHU HEPO3UMHHOI COJII YTBOPUTHCA BHA-
CJiMOK 3MilllyBaHHA PO3UYMHY, 1110 MicTuTh 20 r Maruiii cyJib-
dary, i posunny, axuii mictuts 20 r Kanbiii HiTpaTy?

O6uucaiTh 06°eM (H. y.) XJOpPY, AKUH Mae BCTYIUTH B peak-
miro 3 28,8 r mopomkomomiouHol Migi, 100 y migCyMKy OTpH-
MaTH Ciib KijgbKicTio peuoBunu 0,4 MOJb.

BusHaute Macy cepegHBOI COJi, AKY MOKHa AOOYTH HOi€lo
HAAJIUINKY cyabdarHoi Kucaoru Ha 53,5 r depym(III) riapo-
Kcugy.

Y magmumiok posumny miroMOym(II) miTpary samypuiam miac-
TUHKY 3 MUHKY Macoo 13 r. fIka maca CBUHIIIO MOXKe BiJHO-
BUTHCS, AKINO IIMHK MOBHICTIO BCTYIHNB y peakililo BiAmosin-
HO J0 HMOro MHOJIOXKEHHS y BUTHCKYBAJbHOMY PAAy MeTaJiB?
Ho sxoro Tumy peakiiiti ii mo:kHa BigHecTu?

Kanbmiit xapoounar macoo 20 r o6poOMIM PO3UYMHOM, SAKUIT
MiCTUTh V HAIJIUIIKY XJOPUAHY KHUCJIOTY. SIKa KiabKicTh pe-
YOBUHU COJIi Ta AKUil 06’eM (H. y.) rasdy yTBOPUIUCH?
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I TecToBi 3aBAaHHs I

Bukonyioun TecToBi 3aBJjaHHA, BU 3MOYKeTe CaMOCTiiHO mepeBipu-
TH CBOI 3HAHHSA IIOJO0 OCHOBHUX KJIACiB HEOPraHiUHWX CIIOJYK.

1.

Kanpmiii oxkcug CIIpoOMOMKHUI B3aEMOMIATH 3 KOMKHOIO 3 TPHOX
CIIOJNYK, XiMiuHi (hopMyin AKUX HaBemeHiI B pALy

A SO,, H,0, K,0

B NaOH, HCIl, MgO

B HNO,, N,0,, H,0

I' Cr(NO,),, FeCl,, KOH

Kap6ou(IV) okKcuza CHOPOMOKHHUIA B3aEMOTIATH 3 KOMKHOIO
3 TPHOX CHOJYK, XiMiuHiI popMynu AKHX HaBeIeHi B pPALY

A HNO,;, NaOH, CaCl,

B MgO, HCl, Cu(NO,),

B Ba(OH),, Na,O, H,0

I' H,S0,, NaCl, SO,

AntoMiHI# OKCUA CIIPOMOKHUIN B3a€EMOAIATH 3 KOYKHOIO 3 TPHOX
CIOJIYK, XiMiuHi popMysn AKMX HaBeAeHi B PANY

A HNO,, NaOH, SO,

B FeO, NaNO,, H,SO,

B CaO, KOH, CuSO,

I' ZnO, H,0, HNO,

Ha mpoayKT peakiiii moBHOro 3ropAHHSA 4,8 I BYIJIeIIO MOMi-
ANV PO3UYMHOM HATPi¥ rifpoxcuny ¥ oTpuUMajIu CepefHIO0 Cilb
MAacom

A 34,8

B 38,6 r

B 42,4 r

I' 46,4 r

Kaumiii rigpokcun y BOAHOMY PO3UHMHI B3a€EMOMi€ 3 KOMKHOIO
3 TPHOX coJielt, XimiuHi (opMysu AKUX HaBeIeHiI B PALY

A Mg(NO,),, ZnSO,, BaCl,

B KCl, FeSO,, Ca(NO,),

B CuSO,, Mg(NO,),, MnCl,

I' CaCl,, Fe(NO,),, NaCl

Harpi#t rizpokcug B3aeMozie 3 KOMKHOIO 3i CIIONYK, HA3BU AKUX
HaBeleHi B paAny

KaJIbI[i OKCHUJI i KaJiil rizpokcusm

cyabdyp(IV) okcup i xaopugHa KucaoTa

maurau(Il) oxcun i pepym(III) cyabpar

kap6oH(IV) oxkcup i Kamiit MmeTacuikar

=W
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10.

11.

12.

13.

HMuuk rigporcun B3aemozie 3 KOKHOIO 31 couyK, ximiuni dop-
MyJu AKUX HaBeJeHi B pAIy

A NaOH, HCI, CaCO,

B HNO,, H,SiO,, CuSO,

B Ba(OH),, Mg(NO,),, H,SO,

I' KOH, HNO,, SO,

Ona omepxxanua 18,5 r kaneniit rizpokcupay Ca(OH), iz ra-
Koi camoi macu CaO Burparmau 1,505 - 10% MOJIEKYJI BOJU.
fAxe umcio moimexkya Boaum HeoOximHe miasa mobyBamua NaOH i
Ba(OH), Takoi camoi macu 3 BigmoBimaHmx oKcupgin?

A 1,4-10”i 6,5 - 10” momexyu

B 1,8-10%16,9 - 10 moxexyn

B 2,2-10%1i 7,3 - 10 mosnexyx

' 2,6 -10%1i 7,7 - 10* moseryn

ITuuK OKcHJ B3a€eMO[i€ 3 KOKHOIO 3i CIOJNYK, XimiuHi dopmy-
U AKUX HaBeIeHi B paAmy

A KOH, MgCO,, Ni

B BaO, SO,, S

B H,SO,, Ca(OH),, MgO

I' Al(OH),, Ag, CO,

PosBemena cyiabdaTHa KHCJIOTa pearye 3 yciMa CIOJyKaMu
pany

A MgCl,, CO,, Ba(NO,),

B Na,CO,;, KOH, Ni

B Cu, MgO, N,O,

' Sio,, KNO,, Fe(OH),

Hna ogepsxanua 1,806 - 10% MOJIEKYJI opTodocdaTHOI KMCIOTH
Butpatuau dochop(V) okcun macoro 21,3 r. Ari macu Bigmo-
BigHWX oKcuiiB HeobOximui mua orpumanma H,SO, i HNO, 3 Ta-
KMM CAMUM YHCJIOM MOJEKYJI?

A 29,4i21,6r

b 27,6119,8r

B 25,8118,0r

I' 24,0116,2r

SIKoI0 pPevoBHHOIO MHOTPiOHO MOAIATH y BOLHOMY PO3UMHI Ha
MarHi# rigporeHcyJsab®ar, 001 IIEPETBOPUTU HOr0 Ha MarHin
cyabhar?

A SO,

B N,O;

B MgO

' SO,

XJopugHa KHCJIOTA B3aEMOJi€ 3 KOMKHOIO 3 PEUOBUH PAAY:

A CaO, NaOH, Cu(OH),, Na,CO,

B CaO, NaOH, Cu(OH),, NaCl
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14.

15.

16.

17.

18.

19.

20.

B CO,, NaOH, Cu(OH),, NaCl

r CO,, NaOH, Cu(OH),, Na,CO,

OCHOBHUI OKCHJ, KHCJIOTa, HEPO3UMHHA OCHOBA, CiJib 3HAXO-
IATBCSI B PALY

A CaO, HCI, NaOH, NaCl

B CaO, HCl, Cu(OH),, NaCl

B CaO, HCl, Cu(OH),, CuO

I CO,, NaOH, Cu(OH),, NaCl

Cononyka ckiany Ca(HS), mae HasBy

A Kajbpliii gurigzpoKcocyabdin

B xausbmiit rizporencyabdin

B kasnbmiii rigpoxcocyabdin

I' xambuii gurigporeHcyabdin

Hirporeu(IV) okcux mae ximiuny gopmyiy

A NO

B N,O,

B NO,

I' N,0O,

Cnoayka ckaagy Mg(HCO,), mae Ha3By

A wmarwiii rizpoxcoxapb6oHaT

B wmarwmiit kapboHaT

B wmarwii rizporenkapbosaT

I' marmiii gurigpoxcokapboHaTt

Posuun akoi i3 coJeir B3aemogie i3 zamizom?

A posunn CaCl,

B posuun Na,CO,

B posumn CuSO,

I' posunn Zn(NO,),

YHacaimox maii XJIOpUAHOI KMCJIOTHU HA CYMIIIl IIOPOIITKOIOAIOHOTO
Marfiro Ta ioro oxkcuay macoro 6,4 r Buminunocsa 2,24 a1 (H.y.)
BOgHIO. fIKa Maca cosii yTBOpHUIACA B pe3yJibTaTi peaxifii?

A 19r

B 25r

B 31r

' 37r

Ho posumuy, mo mictuB 0,1 Moab cyabdaTHOI KHUCJIOTH, IO-
manu 0,05 mosp MarHiil rizpokcuny, a mMoTiM PO3UYMH MOBHICTIO
BumapyBasiu. SIka cisp Ta AKOI0 Macoio yTBOpHUIacSa?

A MgSO, macowo 13,4 1

B MgSO, macoro 12 r

B Mg(HSO,), macomo 10,9 r

I' MgSO, macom 9,6 ¢
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I HaBa)xnusiwe B po3aini 5 I

o CraanmHi peuoBUHM, a00 XiMiUHI CIOTYKY, ITOMLIAIOTE HA TaKi OCHOB-
Hi KJIacU: OKCUAY, KHUCJIOTHU, OCHOBH, COJIi, amM(poTepHi rigzpoxkcuau.

e OKcuIU — CIIONYKH, AKi CKJIAAIOTHCSA 3 OBOX XIMIiUHUX eJieMeH-
TiB, oguH 3 akux Oxcuren. BinbmricTs oKcuaiB pearye abo 3 Kuc-
JoramMu, abo 3 JyramMu 3 yTBOPEHHAM coji Ta Bogu. Oxkcuau, Aki
pearymoTs TiJIbKHU 3 JyraM#, Ha3UBAOTh KUCJIOTHUMU. Byab-aKoOMYy
KHCJIOTHOMY OKCHUAY BifmoBizae xuciora. OKcunau, SKi pearymoThb
TLILKM 3 KHCJIOTAMM, HA3HUBAIOTHL OCHOBHMMU. KOXXHOMY TaxoMmy
oKcuay BimmoBimae ocmoBa. OKcHIM, IO CIIPOMOXKHI B3a€MOIisATH
AK 3 OCHOBAMM, TaK i 3 KMCJIOTaMU, HA3WBAIOTh aM(OTEepHUMU. 3a
IIEBHUX YMOB KHCJIOTHI OKCUIY MOYKYTH B3AEMOIIATH 3 OCHOBHUMMU
1 aMpOTEepHUMU OKCHUAAMMY, 8 OCHOBHI OKCUIN — 3 KUCJIOTHUMHU Ta
amM(pOTEPHUMU OKCUJAMMU.

o Kucaoru ckiagaiorhea 3 aromiB [imporeny, 3gaTHUX 3aMilyBa-
THCA HA aTOMHU METAJIYHUX €JIEMEHTiB, i KMCJIOTHUX 3aJIUINKiB.
Kucmotru mMaioTh KHCAWI CMaK, 3MiHIOIOTH 3a0apBJIeHHA iHAMKA-
TOpPiB, B3AEMOIIIOTh 3 AKTUBHUMU METAJIAMM, OCHOBHHUMHU # aM-
doTepHUMHU OKCUAAMU, OCHOBaAMHU Ta aM(pOTEePHUMHU TiTpoKcupaa-
MH. ¥ BCiX IIMX peakIliix yTBOPIOIOTHCS COJi. 3a IEeBHUX YMOB
KUCJIOTH PearyioTh i3 COJIAMMU.

o OCcHOBU CKJIAQNAIOTHLCA 3 ATOMIiB METAJIYHUX €JIEMEHTIB, 3’€¢IHAHUX

i3 riApPOKCUJILHUMU IpynaMu. UucJo TipOKCUJIBHUX IPYI Y CKJa-

Ii OCHOB [IOPiBHIOE BAaJIEHTHOCTI MeTaJiYHMX ejJeMeHTiB. PosumHHi

V BOZi OCHOBM HA3WBAIOTh JYTaMW. IX POSUYMHM ifki i Mmiaki Ha

IOTUK, BOHU 3MiHIOIOTH 3abapBJieHHA iHAmMKaTOpiB. JIyru MokHA

OTPUMATH IIiJTl Yac B3a€MOii aKTUBHOTO MeTaJy ab0 OKCHUIY IThOTO

METaJIIYHOrO eJIEMEHTA 3 BOAOI0. ¥Ci OCHOBU pearyioTh i3 KUCJI0TaMU

(peak1isa HeliTpaJisallii), a Jyru — I1ie i 3 KUCJIOTHUME I ampoTep-

HUMU OKCHJAMU Ta aM(OTEPHUMHU TiAPOKCHUAAMHU, a AKIIO yTBOPIO-

€TbCA ocajJl — i3 po3umHaMU CoJieii.

Coii ckJIamaroThLCSA 3 aTOMIB METAJIYHUX €JEeMEHTIB i KHCJIoT-

HUX 3aJUIIKiB. IX MO(Ha BBasKaTH IPOLYKTOM 3aMiIlleHHA AaTo-

ma TigporeHy KucjoTm Ha MeTaJNiYHUHI eJleMeHT ab0 IMPOAYKTOM

3aMillleHHA TiIPOKCUJIBHUX TPYI OCHOBM HA KHCJIOTHI 3aJIUIIKH.

Couti BeTyaroTh y Taki peakilii: ak TUBHIiIIINI MeTas (HEPO3UMHHUIMN

Yy BOJi i Takuii, 110 Y BUTUCKYBAJIbHOMY DALY MeTaJiB CTOIThH Iicjsa

MAarHiio, y TOMy 4ucJi i OCTaHHill) BUTUCKY€E MEHII aKTUBHI 3 PO3-

uynHiB IxHiX cojeii. Cosi CIPOMOIKHI BCTymaTH TAKOMXK y peakIrii

00MiHy 3 iHIIMMU COJMAMU, PO3ZUMHAMM KUCJOT i JyriB. Pearmii

00MiHy BifmOyBalOTbCs, AKIIO B Pe3yJIbTATi YTBOPIOETHCS OCAlI, T'a-

3yBara peuoBuHa abo Boja.

e PeuoBUHU PiBHUX KJACiB reHETUYHO B3a€EMO3B’sI3aHi.
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NMPAKTUKYM

MpaBuna 6e3nekun
nig 4ac po6oTun B KabGiHeTi Ximii

IIix vyac BUKOHAHHA MAOCIHimiB OyabTe AKoOMoOra OiJbIT obGepesx-
HUMHU, 100 He CIPUYMHUTH HEITaCHOTO BUHOAAKY. IlimTpumyiiTe
YUCTOTY Ta MOPSAAOK Ha pobouomMy Micri.

JokJyiagHO BUBUITH ommc pociainy. BurornyiiTe Jimimne Ti Ximiuni
IOCJIimn, AKi mMoJgaHO B OIMCI.

IIpamioiiTe B rabimeri ximii B 3axmcHOMy xajaTi, OKyJaspax Ta
PYKaBUYKAaX.

YBakHO TpoumMTaliTe eTUKETKY 3 Ha3BOIO abo (opMyJioio Ha IIO-
CYyAUHi 3 peakKTHUBOM, AKHH MoTpibeH maas mociainy. He Bukopwuc-
TOBYIiTe MOCYAWHMN 3 PeaKTUBaMU, Ha AKUX HEMAaE eTUKETOK.
PeakTuBu s mociimiB 0epiTh chemialbHUMM INTATENIMU, JIO-
sKeukaMu a0o0 IiHIleTaMM B KiJIBKOCTAX, SKi 3a3HAYeHO B OIMCI
JocJinmy.

BepiTs mopiiro peuoBMHM y TBEPAOMY CTaHi Takoi macu, IIo0
BOHA TiJbKM BKPUJA JHO IPOOIPKH, a MOPITiio piguHu — 00’eMoM
He Oinbin HiK 1/6 006’emMy mpoOipKHU.

Hagnumiok y3ATOro peakTWBY He 3CHUIIaiiTe (He 3JmMBaiiTe) Hasaf
y moCynuHYy, Oe iioro 36epiranm, a momimiaiiTe JuIlle B cHEIliab-
Hi CKJIAHKU.

BigkpuBiiu 6aHKY 3 peakTHBOM, KJAAiTh KOPOK Ha CTiJl JOTOpHU
HU30M.

Kosnm nanuBaeTe pinmHy, OepiTh IOCYyOUHY 3 PEAaKTHUBOM Tak,
o6 eTuKeTKa Oyja cIpsMOBaHa Bropy, i 3HiMailiTe KOPKOM Kpa-
ILJII0 3 MIMWKY IOCYLUHMN.

10. 3akpwuiiTe Bimpasy KOPKOM IIOCYAWHY, 3 AKOI y3AJU PEaKTHUB,

i mocraBTe ii Ha MicIie.

11. He mpo0OyiiTe peakTUBU Ha CMaK.
12. HroxaiiTe peuoBUHU 00epeXHO, TPUMAIOUM MOCYIUHY HaA BiAcTa-

Hi Ta cIpPAMOBYOUM [0 cebe mapy UM rad PyxamMu JOJIOHIi.

13. KopucryiiTecsa mpobipKoTpuMaueM IIifi yac HATrpiBaHHA PO3UU-

HiB y mpobipii. Cre:xTe 3a TuM, 11106 OTBip mpobipKm OYB cIpsa-
MoBaHU# y OiK Bim Bac Ta iHITMX 0ci0, TOMYy IO pifmHa BHACJIi-
JIOK IeperpiBaHHA MOJKe BUXJIIONHYTHUCA 3 IIPOOipKHU.

14. Hixosmn He HarpiBaiiTe mpobipry TiibKu 3HUBY, Tpeba piBHO-

MipHO mporpiBaTu Bcio IpoOipKy Ta il BMmicT.
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15. Ilix vac marpiBaHHS PiIWHU CTEKTe 3a TUM, II[O6 CTIHKH IIO-
CyIWHU He IleperpiBajucs, OCKiJIbKHU HOCyIWHA MOYKe TPiCHYTH.
16. ByabTe 0co0JMBO O0EpEKHUMH IIi yac pobOTHM 3 JIyraMu Ta
KHcjgoTaMu. ¥ pasi MoTpamisHHA PO3YMHY JYTY UM KHUCJIOTH Ha
pyxu abo B oui HeraHo 3MHUITe HOTO BEJIUKOIO KiJIbKicTIO BOAHU.

17. Byabre ny:ke obGepeXKHMMHU IIif yac poOOTM 3 HATPiBHUMU Ta
€JIeKTPUUHUMY IIPUJIATaMU.

18. 3smBaiiTe BiAmpalboBaHi peakTWBU IMmicas Iix HeHTpasmisamii
B pakoBMHY a00 creliaJbHy IIOCYAWHY, a I[iHHI peakTuBU —
y chemiajgbHUHN XiMiuHME mocyn.

19. ITicna saxkinuenHsa poboTu npubepiTh cBOe poboue Miciie Ta pe-
TeJIbHO BUMUITE PYKHU.

MpakTnyHa podorta 1

XimiyHi aBuLya

Peaxmusu: migna maactumka (abo apit), s3amisHuWil 1BAX, 3a-
JisHi omypkm, rigporeH mnepokcun, manraH(IV) okcuza, posuumH
kyopyMm(II) cynsdary, posumH Kajdiii Homupay, Kaiablliii kap6GoHAT,
posbaByieHa KucJjoTa (XJopuzHa abo HiTpaTHa).

Ob6aa0nanna: TPOOGIPKU, CKJIAAHI MaIWYKMU, HiK, OiHIeT, IIma-
TeJb, COUPTiBKA.

Mema pobomu: cmocrepiraTu ABUINA, AKUMU CYIIPOBOAMKYIOTHCSA
ximiumi peakiii.

Xig poGotu

I. IlpoBexiTs mociimu.

Hocaig 1. Ilposkapre B moaym’i Migny miacTuHKy abo apit. ITo-
TiM BUTATHITH i3 mosym’s, 3icKpebiTh HOMKEM Ha KJANTHK Iamnepy
YOpHUI HAJIT, II0 YTBOPUBCA Ha IOBepxXHi maactuHKu. IloBTOpiTH
e JeKiJbKa pasis.

ITopiBHsAliTEe QisWUHi BJIACTUBOCTI YTBOPEHOTO YOPHOTO MOPOIIKY
i meramiunol Mifmi: azpezamuuili cmaH, KOAIp, MemarivHuil OLUCK,
naacmuiHnicmo.

Slxe aBure BU cmocrepiranau B oMy gocuini? Ifo axoro tumy Xi-
MIUHUX peaKIliii BifHOCATH ITf0 peakirito? CKIALITL PiBHAHHA peaxirii.

Hocaig 2. Haauiite B npobipKy npubausuo 1 MJ rigporex e-
porkcuny H,O0, i gomaiite iioro y mpobipKy, 1o MiCTHTB TPOXU
manra"(IV) okcuny MnO,. IITo Bu cnocrepiraere? OnycTiTs y npo-
OipKy Tpicky, 1o skeBpie. Cxkimka saropserbes. AKuil ras BUIOi-
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asgerbesa? ki 30BHIiIMHI epeKTH HiATBEPAKYIOTH, IO BimbyJsacs
ximiuna pearnia? JlismaiiTeca nmpo poiab MnO,, ckiaj AKOT0O IpH
IbOMY He 3MiHIOETBCH.

HNocimin 3. Hanumitte B mpo6ipky posumH Kyupym(II) cyasdary
CuSO, (ue 6isnbmre Hixk uBepTs i 06’eMy) i 3aHypTe B HBOT'O OUUIIIEHUN
3aJiBHUM UBAIIOK. UM 3MIiHIOETHCA KOJIp MOBepxHi nBamia? Bu-
WMiTh IIBAIIOK i3 PO3UMHY, PO3AUBiTHCA ¥oro. Hacumre B TOl camMuit
po3umH Tpoxu 3ajdisHux oirypok. IIlo cmocrepiraere? 3abapBieHHS
PO3YMHY 3MIiHIOETHCA: 3 AKOr0 KOIbopy Ha AKuit? Yomy? fAKi osHarkmu
cBiguaTh, 10 BigOyaacs ximiuxa peaxuisi? CriamiTh piBHAHHA Xi-
Miunoi peakiii. Axkuii 3 gocaigyKeHNX MeTAJIiB HANbOiIbII aKTUBHUHA?

HMociaixg 4. HeBesuky mopiiito moapiOHEeHOTo KajbIliii KapOoHATY
(xkpeiliiu uu MapMypy) HMOKJALiITh y MPoOipKy i momaiiTe mo0 HBOTO
IO KpaIIsax po3baBiieHy KUCJOTY (XJopugHy abo HiTpartHy). Ilo Bu
cuoctepiraere? fAKuMHU B30BHINIHIMH edeKTaMU CYIPOBOMKYETHCA
poBemeHa XiMiuHa peakiria?

CkJaziTe 3BiT 3a TakKo TabJIHIIEIO.

. Cnocrepe:xeHHA BucHoBKM
No Hassa PiBHauna p
. O3HAK (uro moBemeHO 3a
3/1I IXOCIimy peaxrii - . .
i mepeodiry IOIIOMOTO0 TOCIIiTy)

II. [TatiTe BiATIOBiAi Ha 3amUTaHHSI.

1. Busuaure, aKi aBwuina ciaig BigHecTu A0 (pismuHmMx, a AKi 10
xiMiuHmX: a) po3TaBaHHS JHOAY; 0) BUMApPIOBAHHS BOAM; B) TOPiHHA
CBiUKM; T') YTBOPEHHS HAJHOTY HA MOCYAWHI MiCJsd BUCUXAHHS IIPU-
poaHoOi BOAM; I') MOMKOBTIHHA JUCTA HA JepeBax; M) IEpPeropaHHA
BOJIL(PAMOBOI HUTKY B JIAMITi PO3:KAapIOBAHHA; €) TOPiHHA MarHiio;
€) TLIaBJIEHHA 3aJji3a; »K) BUTOTOBJEHHS 3 MiJHOTO APOTY CIIipaJi;
3) KpUCTaJisdalia IyKpy B pes3yJbTaTi BUMep3aHHA BOMIMW; 1) CBiTiH-
Hs OEHraJIbLCHKOTO BOTHIO; i) ipskaBiHHA BUPOOIB i3 3amisa.

2. HaBenits mpukaagm XiMiuHMX ABUIIN, NMepedir AKmX BimOyBa-
€ThCsA: a) mim mieto cBiTsa; 6) mixg yac HarpiBaHHA.
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MpakTnyHa po6ora 2

HocnigxeHHs1 BiacTuBocrten
OCHOBHUX KJ1aciB HeopraHiYHUX CronyK

Peaxmusu: Kaublliii OKCHUJ, IIUHK OKCHUJI, CUJIBHO ra3oBaHa BOZA,
xjaopunuaa kKucaora 3 w(HCl) = 10 %, posumH «BamHAHOI BOIM»;
CTPYsKKM MAarHilo, I'paHyJu IIMHKY ¥ Migi, posBemeHa cyJabhaTHa
rucyora 3 w(H,SO,) = 5 %, posuuH JaKMycy, TpaHyJHu HaTpi# rig-
poxcuny, nopomronogiori Ca(OH), i Cu(OH),; xkap6ou(IV) okcug
CO,, posunnu kynpyMm(II) xmopuny, kamaiii rizpokcuny, ¢pepym(III)
XJIOpuny, Margiin Hirpary, kynpym(Il) cynabpary, maruiii cyabpary.

O6nadHaHHs: TPOOIPKM, CKJIAHI MAaJIWYKMW, TOAUHHUKOBE CKJO,
amapat Kimma.

Mema pobomu: NOCHigWUTY BJIACTUBOCTI OCHOBHUX KJIAaciB Heopra-
HIYHUX CIIOJYK.

Xix poGoTn
1. IIpoBexiTs mociimu.

Hocmxig 1. /locaigskeHHa BJIACTUBOCTEH OKCHIIB

ITomicTiTe y mpobipxu 1 i 2 xanpmiii oxcua, y mpobipku 3 it
4 — IUHK OKCHUI, V INpobipxu 5 i 6 — cuabHO rasoBaHy BOIY.

Honma#iTe B mpobipku 1, 3 Ta 5 XJIOPUAHY KHUCJIOTY 3 MACOBOIO
gacTiroio w(HCl) = 10 %.

IITo cmocrepiraere B mpobipkax 1 ta 3? y mpobipmi 5?

Honma#iTe vy mpobipku 2 i 4 po3umH HATPi#l rigpokcumy, a B Ipo-
O0ipky 6 — posumH «BamHaHOI Bomm». IIlo cmocrepiraere B mpo-
6ipmi 6? IIlo BimOysocsst B mpobipii 4? Yomy B mpobipii 2 He Bia-
OyBa€THCS HiAKUX 3MiH?

Hocaix 2. JlocaigskeHHA BJIACTUBOCTEH KHCJIOT

ITomicTiTh B omHY HpOOiIpKYy OAHY-IBi CTPYKKM MarHiloo, y OpYy-
ry ¥ TpeTiO BiANIOBifIHO 10 OfHiN-ABI rpanyau muHKY Ta Migi. Ilpu-
JUHTEe B KOXKHY IPOOipKYy PO3UYMH pPO3BemeHOI Cyab(haTHOI KUCIOTH
3 mMacoBoio yactkoo w(H,SO,) = 5 %. IIlo BixGyBaeThca 3 MeTaa-
MU y ABOX IepIImx npobipkax? fxuil raz mpu MpboMy BUIIIAETHCA?
Yomy 3miH y Tperiit nmpobipii He BigOymocsa?

B immi Tpm nmpobipkm momicTurh mo 2—-3 Kpamii po3uuMHY JaK-
Mycy # momaiiTe B ogHY mpoOipKy rpamyny NaOH, y apyry — He-
Beauky nopnito Ca(OH),, y Tperio — HeBeauky mnopiiio Cu(OH),.
IITo cmocrepiraere? Yu aminusocsa 3abapsieHHs imgukaropa? Ilpu-
JUBaiiTe B KOKHY NPOOIPKY IO KPamidX PO3UYUH P0o36aBJIEHOI CYJb-
daruoi kucaoru. Illo cmocrepiracre? Yu 3 pisHoOIO IMIBUAKICTIO Bif-
OyBaeThbCca 3MiHa 3abapBiieHHa imauxartopa? Yomy?
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Hocaix 3. MocaiaskeHHA BJIaCTHBOCTEH OCHOB

IlokaaxiTe mo 2—3 rpaHyau HaATpPifl TiApPOKcUAY HA TOAUHHUKO-
Be CKJIO ¥ 3ajmiiTe iioro Ha moBiTpi. 3a 15—20 xB cmocrepiraii-
Te 3MiHM, IO Bigbysamcs 3i 3paskamu Jayry. Axi sminwm Bigbyamcs
1 yomy?

YV npobipKy 3 pO3UYMHOM KaJbIIiifl MiApOKCHUAY IPOIYCTiTHL 3 ama-
para Kinna xkap6ou(IV) okcuzn. IIlo cnocrepiraere? HYomy?

Homatite B omHy 3 mpobipok posumu Kynpym(II) xmopuny,
a B Ipyry — posuuH KaJiil rigporcuny. IIlo cmocrepiraere B KO-
HOoMYy i3 mux Bumankis? Yomy?

Hocmix 4. JlocaimskeHHA BJIACTUBOCTEH coei

Y nBi npobiprku mHanutite posunH NaOH. [logmaiite B ogHY 3 IIpO-
6ipox posumu ¢epym(IIl) xmopuay, a B APYry — pPO3UMH MarHii
mitpary. Illo cnocrepiraere? Yomy?

Honmatite B TpeTio npobipry posuma kynpym(II) cynsdary,
a B UeTBepTy — MarHiii cyabdary. HonaiiTe o mux po3duHIB IO
rpauyai nmuaKy. IIlo cmocTepiraere? Yomy?

II. CruaziTe 3BiT 3a Takoio TabauIlelo.

HocaimxeHHs
BJIACTHBOCTEH (tbopmysa peuoBUHHN)
. Crnocrepe:keHHs BucaoBku
Ne Hasgra PiBHaHHS p
. 03HAK (o moBemeHo
3/I IOCIimy peaxrmii o . c
1i mepeobiry 3a IOIIOMOTOI0 TOCIixy)

NpaxkTuuyHa po6ota 3

AobyBaHHs UNHK rigpokcugy

Ta 4OBeAEHHS Noro amgoTepHOCTI

Peaxmusu: po3unH IIUHK XJOPUAY, PO3UMH HATPi# rimpokcumy,
XJOPUAHA KHUCJIOTA.

Ob6nradHaHHA: OBi IPOOIPKHU, IITATUB AJISA MIPOOIPOK, TPU MHilleTKHU.

Mema po6omu: ojep:KaTu IMHK TiAPOKCUI i JOBECTHU HASBHICTH
HOT0 KUCJIOTHUX Ta OCHOBHUX BJIACTHUBOCTEIA.

Xixg po6otu

Hob6yBanua ocuoBu Zn(OH), Ta gosemeHHA II am@oTepHOCTI

3MiMICHIOIOTH 32 TAKOI0 CXEMOIO.
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OrpumaHHA HocaigxeHHA

Zn(OH), BJIACTUBOCTEH
\ Zn(OH),
HCl |
¥ —
\ T

ZnCl,~ I & g
of —
NaOH _| b < T-NaOH
/g\ 1 Na,[Zn(OH),]
Zn(OH),+ NaCl g .

1. ¥V opobipky 3 posumnom Jayry NaOH nomaiiTe posumH couri
ZnCl,. Cnocrepiraiite yrBopeHHa 6iymoro apariucroro ocany. Jomos-
HITH PiBHAHHSA peakxirii:

ZnCl, + 2NaOH = 2NaCl + ... |

2. 3awuiite micas BimcromoBanusa posumH coai NaCl, saxa yrBopu-
Jacad OJHOYACHO 3 ocazoM HeposumHHOI ocHOBu Zn(OH),. Yactumy
OJIeP:KaHOr0 IIMHK TiAPOKCHUAY IIepeHeciTh y APYyry mpobipKy Ta mo-
caimiTh #oro ximiumi BiacTuBOCTI:

a) B OfHY 3 IIPOOIPOK /0 HEPO3UYMHHOI OCHOBU J0JaiTe PO3UUH XJIO-
punuoi kucaoru. Illo cmocrepiraere? JomoBHITHL PiBHAHHA peaKIii:

Zn(OH), + 2HCl = ... + 2H,0

0) Bumapre omep:xkanuii posuuH. Illo crmocrepiraere?

fAxi BIacTMBOCTI — KMCJIOTHI YM OCHOBHI — BUABJAE IIUHK Tif-
POKCUJ Yy peakIii 3 KUCJI0TO0?

B) y Ipyry HpoOipKy i3 IIMHK TiAPOKCHUIOM [IOHANTE PO3UYUH
ayry. Illo cmocrepiraere?

3a 3BMYAMHMUX YMOB peakllisi BimOyBaeThcsA 3a PiBHAHHSIM:

Zn(OH), + 2NaOH = Na,[Zn(OH),]
HATpiil TeTpArifpoKCOEHKAT

Axi BIacTMBOCTI — KMCJIOTHI YM OCHOBHI — BUABJAE IIUHK Tif-
POKCHM ¥ peakiiii 3 0CHOBOO?

3. IlpoanaiisyiiTe omep:kaHuii pe3yJbTAT: 34 3BUUYANHUX YMOB
YTBOPUBCA PO3UYMH HATPili TeTparifpoKCOIMHKATY — KOMILIEKCHOL
CIIOJIYKH.

4. 3BiT Ipo BUKOHAHY POOOTY O(POPMITH y BUIIALL TaOJIMIN.
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JoGyBaHHS
i JoBemeHHd

(hopmysa peaoBUHM)

amdoTepHOCTL
. CrocrepeskeHHA BucuoBxku
No Hassa | PiBHaAHHA P
. O3HaAK (1o xoBexeHo
3/m | mocaimy | pearmil - . .
i mepeoiry 3a OIOMOIOI0 JOCIIixy)

MpakTuyHa po6orta 4
Po3B’sa3yBaHHS1 eKcriepuMeHTaslbHUX 3aga4

Peaxmueu: mins (MigHa miacTuHKAa), ajdoMiHi# i migs (omryp-
KM), aJIOMiHiZI OKCHI, HaTpPill XJOPUA, KaJbIili OKCH]I, PO3UU-
HU HaTpili cyabdary, Jyry, KHCJIOTH, MATHill TigpoKcupi, Martii
okcun, kynpyM(Il) oxkcun, depym(IIl) cynwdar, nmuHK okcuji, iH-
IUKaTOPU.

O6aadnannA: XiMiUHME IIOCY/.

Mema pobomu: 3acTrocyBaTu HaOyTi 3HAHHA MO PO3B’A3yBaHHS
eKCIIepUMEHTAJbHUX 3a1a4Y 3 TeMU.

Xix podoru

YuoTupbox pos3momijiTe MixK coboro mo 2-3 zamgaui. Ilicaa
po3B’aA3yBaHHSA OPOPMITEH IX y 30IIKUTi, OOrOBOPiTH Ta OIiHITH POOO-
Ty OOAWUH OIHOTO.

YBaxkHO IIpounTaiiTe YMOBY 3aJadi, CKJIAAiTh IIJIaH eKCIepuMEeH-
Ty, IPOBENiTH MOro 3a MOIIOMOT'OI0 BHUAAHMX BaM PEaKTHBiB, CKJa-
IiTh PiBHAHHS BiAIIOBiZHMX peakIriii.

3amaua 1. 3a DOIOMOTOI0 AKOr0 3 XiMIiUHMX peaKTHBIB MOYKHAa
O0UYMCTUTH IIOBEPXHIO MiZHOI IJIACTUHKHN Bim HaaboTy? 3po0biTh IIe
1 mosAcHiTh. BisbMiTh 10 yBaru Te, IM0 A0 CKJaNy HAJIBOTY BXOAUTH
cymim Cu(OH), i CuCO;, a Takox CuO.

CkyiamiTh piBHAHHS BIiATIOBiZHWX peakIriii.

3amaua 2. Bam BumaHo cywmimi omrypkiB amomimiio Ta migi. 3a
JOIIOMOT'0I0 HEOPraHIiUHMX PEeUYOBMH SKOTO KJIACy MOMKHA BimmiamTu
Bim miei cymimmi omryprm mimi?

AxumM piBHAHHAM peakxiii e MOMKHA IIiATBePAUTH?

3amaua 3. BamM BMAAaHO CYMilll HOPOIIKOMONiOHMX PEUOBUH
06iJoro KOJILOPY aJIOMiHiMl OKcuAay, HaTpifl XJOPUAY Ta KaJbIlii
OKCHUZY.
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Ax MoKHA BUBHAUUTH, IO B IIili cymimii € KaJabIiit oxcumg?
SAKuM piBHAHHAM peakIii i AKUM iHIAWKATOPOM Ile MOJKHA IIif-
TBEPAUTU ?

3amaua 4. AKUM YMHOM MOKHA BU3HAUNTH, YV AKMX IPOOipKax,
BUJAHUX BaM, MICTHUTbCA PO3YMH HATPi!l cyabharTy, po3UMH JYTY,
PO3UYMH KUCJIOTH?

Axum iHgUKaTOPOM Kpallle CKOPHUCTATHUCS MHiJ Yac Po3B’sI3yBaHHSA
miei samaui?

Samaua 5. K JoCHiHMM ILIAXOM IiATBEPAUTH, IO MarHi# Trifg-
POKCHJ BUABJIAE OCHOBHI BJIACTHBOCTi?

AxuMy piBHAHHAMHU IIe MOYKHA MiATBEpAUTH?

3amauya 6. K gocuaigHMM IIIAXOM IIiATBEPAUTH, IO MAarHii
OKCHJ BUSBJISIE OCHOBHI BiacTmBOCTi?
AKuMy piBHAHHAMMU Ile MOYKHA IIiATBEPAUTH?

3amaua 7. fkmo Bu maere Kynpym(II) okcua, To AK 3 HBOTO
mosxHa ozepaxkatu Kynpym(II) mitpar?

AxuMy piBHAHHAMHU IIe MOYKHA MiATBEpAUTH?

3amaua 8. Axmo Bu maere dpepym(IIl) cyabdar, To AK 3 HLOTO
mosxHa omep:xkatu depym(III) rigporcum?

AKuMy piBHAHHAMMU Ile MOYKHA IIiATBEPAUTH?

3amaua 9. fAKIiMo Bu MaeTe IUHK OKCHUI, TO AK 3 HHOI'O MOJKHA
olepiKaTHu IMHK CyJabdar?

AxuMy piBHAHHAMHU IIe MOYKHA MiATBEpAUTH?

3amaua 10. Ao Bu MaeTe aaOMiHili OKCHI, TO AK 3 HBOTO
MOXKHA OJepsKaTH aJIOMiHil xjaopupm?

AKuMy piBHAHHAMMU Ile MOYKHO IIiATBEPAUTH?

3amaua 11. 3 AxuMH 3 HAZAHUX PEUYOBHH OyJae B3a€EMOIisATH
xJyopugHa Kuciaora: Zn, NaOH, Cu(OH),, Cu?

AxuMy piBHAHHAMN peakIiiii e MOKHA IIiATBepPOUTH?
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MocunaHHA B iHTepHeT Ha UiKaBi XiMmi4Hi pecypcu

BinpHa ennukionenia Bikinenis

http://uk.wikipedia.org

YxpaiHcbKuil ximiunuit moprana

http://www.chemportal.org.ua

ITopran mpo ximiro AJjisg yuyHIB Ta JOPOCIUX
http://chemistry.about.com

IToBHMII omMc BJIACTUBOCTEI XiMiUHMX €JIeMEHTIiB i IXHiX CHOJIYK
http://www.webelements.com

Mixuapongue ToBapuctso IUPAC

http://www.iupac.org

Bceykpainchki ximiuni omimmmiagu
http://www-chemo.univer.kharkov.ua/olympiad.htm

ITopran «XimiuHuii cBiT»

http://www.chemworld.com.ua

Huuamiuna Ilepionmuna cucrema MeHzneneeBa

http://ptable.com

OpurinanbHe BisyasabHe IpeacTaBiaeHHs IlepioguuHoi cucremMm Xi-
miynux enemenTis . I. Meugeneesa Ha catiti KopoaiBebkoi ximiu-
HOI cIijaKu!

http://www.rsc.org/periodic-table

IlikaBuil eTeKTPOHHUM HAYKOBO-TONYJIAPHUN JKYPHAJ PO XiMiro
Ta XiMiKiB, 110 BumaeTbca cuerriamicramu KuiBcbKOro HalliOHAE-
HOro yHiBepcurery imeni Tapaca IlleBuenka
http://chemistry-chemists.com

HOy:xe xKopucHa i mikaea indopmaria 3 ximii ma caiti Alhimik
http://www.alhimik.ru
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CnoBHMYOK TepMiHIiB

AtomM — 1ie HaliMeHIIa XiMiUHO HeNoAiJbHA YaCTUHKA PEYOBUHU.

ATomMHa 0opb6iTaah — YacTHMHA MPOCTOPY HABKOJO AApa, e HailimMo-
BipHime mepebyBae eJIeKTpPOH.

BignocHa rycruna rasy 3a iHIIMM ra3omM — BiJHOIIIEHHS MOJISIPHUX
a00 BiTHOCHUX MOJIEKYJAPHUX Mac IIUX TasiB.

MosoBHEe KBaHTOBE YHCJIO — IIe YKCJIO, AKe II03HAUYAa€ HOMEpP eHep-
TeTUYHOTO PiBHSA Ta MOXKe HAOyBAaTH TiJIbKHU I[iJIOYMCJIOBUX 3HAUEHbD.

EnxexTpoHeraTuBHiCTH eleMeHTa — CIIPOMOKHICTH HOr0 aTOMiB IIpH-
TATYBaTU OO cebe CILIbHI eJIeKTPOHHI mapu B XiMiuHiil cmosyiri.

Eaxexkrponna ¢gopmyna — samnuc GopMysaud MOJEKYyJIH, Y AKif ykKa-
3aHO CHMBOJIM €JIEMEHTiB, HAaBKOJIO SKMX TOUKaMU Ta XPEeCcTHKa-
MU II03HAYEHO BAaJIEHTHI eJeKTPOHM BCiX aToMiB, a MiK HUMH
3B’sA3yBaJIbHI €JIEKTPOHHI mapu.

ExexTpoHHa xmapa — Ie CTaH eJIeKTPOHA, AKuil mepedyBae B IIPoO-
cTopi HaBKOJIO sapa aroma Iimporeny.

IsoTromu — pisHOBUAM aTOMiB OZHOTO ejieMeHTa, IO MAalOTh OJHAa-
KOBi 3apsanu snep, aje pisHi macu (MacoBi umciia).

Nouuuit xiMmiuauii 38’430k — 1ie 3B’A30K, II[0 YTBOPIOETHCA B PE3YJib-
TaTi eJeKTPOCTATUYHOI B3a€EMOJil IIPOTMJIEKHO 3apAAKeHUX HOHIB.

HoHHI cmoJaykMm — Iie CIOJYyKH, SKi yTBOPUJIMUCS BHACIIOK IIPHU-
TATAHHS HMOHIB.

Kucimotn — cmonyku, 00 CKJIaLy AKUX BXOAATH KUCJIOTHI 3aIUINTKI
1 atromu ligporeHy, cIpoMOKHi 3amilyBaTucA Ha aTOMU MeTaJIid-
HUX €eJeMEHTiB.

KinbKicTh peYoBMHU — TIOPIIiA PEYOBUHU, IO MICTUTH NIEBHE UNC-
JI0O aTOMiB, MOJIEKYJ ab0 iHINMX CTPYKTYPHUX UYaCTUHOK.

KopajneHTHMiT XimMiuHM#i 3B’A30K — Ile 3B’S30K, AKHI BUHHUKAE
B pes3yJbTaTi yTBOpPeHHs onHiel abo KiJIbKOX Iap eJeKTPOHiB,
CIIIIBHUX JJIS JIBOX ATOMIiB.

Moaekyna — HaliMeHIIa YacTWHKA PEYOBWMHHU, IIf0 30epirae ii xi-
MiuHi BJIACTMBOCTI Ta CKJAMa€EThbCA 3 aTOMiB, CIOJYUYEHUX MiK CO-
0010 xXiMiuHMMU 3B’sA3KaMU.

Moas — KinbKicTh pedyoBUHM, IO MICTHUTh TaKe YMCJIO CTPYKTYP-

HUX YACTUHOK (aTOMiB, MOJIEKYJ TOII0), sSKe MAOPiBHIOE YUUCJIY aTO-
. . 12

miB y 12 r isoroma Kap6ony C.
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MoasapHa Maca — Iie Maca 1 MOJb PEYOBUHMU.

MoaapHauii 06’em razy — 11e 06’em 1 MoJIb JaHOTO Trasy.

Oxceuau — peYoBMHH, IO CKJIAJAIOTHCA 3 ATOMIB JBOX €JIEMEHTIB,
onuH 3 AKuX — OKcures.
OcHOBU — IIe CKJAJHI PEUYOBMHH, Y SKUX aTOM METAJIiYHOTO eje-

MeHTa CIOJIyUeHUil 3 ofHielo abo KiJTbKoMa TiApOKCUJIBHUMHU TI'DY-
mamMu.

Peaknia ueiiTpamizamii — peakIlis Mi’K KKCJIOTOI Ta OCHOBOIO,
y pesyJbTaTi IKOi yTBOPIOIOTHCA CiJib i Boja.

Peakuis o0OMiHy — Iie peakIlia Mi’K ABOMa CKJaIHUMM DPEUOBHHA-
MU, Tif yac mepebiry sikoi 1i pedyoBMHU OOMiHIOIOTBCA MiK CO00I0
CBOIMH CKJIQJIOBUMMU, YHACIJOK YOr0 yTBOPIOIOTHCS ABi HOBi CKJIa[-
Hi peYyoBUHU.

Com — 1e CKJaAHI pPeYOBMHM, II[0 MICTSATH ATOMM METAJiYHOTrO
eJeMeHTa ! KUCJIOTHOI'O 3aJUIIKY.

CrpykrypHa dopmyiaa MOJeKyau — Ie Qopmyaa, y AKif KOXKHY
CIIJIbHY €JIEKTPOHHY IIapy 300paKyi0Th PUCOUYKOIO.

CryniHb OKMCHEHHS — YMOBHUII 3apsAj] aToMa B PEUYOBUHi, AKUI
BUHUK OM HA aTOMi 3a YMOBH, II[0 CIiJIbHI €JIeKTPOHHI ITapu IOBHiC-
TIO 3MicTHAMCA O 40 OiJNIBINT eleKTpoHeraTuBHOro (10 OijbII HemeTa-
JiuHoro) aroma (yHaACJIiJOK YOT0 aTOMU IIepeTBOpUJINCS 6 Ha HoHMI).

XimiyHMit 3B’A30K — CYKYIHICTBH CHJI, AKi CIIOJIy4aioTh OKPEMi aTo-

MU ITIii 4ac iXHBOTO 3iTKHEHHA I IOJAJIbIIIOI B3aEMOIil B MOJIEKY-
a1, HoHU ab0 KPUCTAaJIN.

Ximia — 1me HaykKa, OJHUM i3 HaWBaKJIMBIIINX 3aBAAHDb AKOI € BU-
BUEHHSA MeXaHi3My YTBOPEHHS, CKJAAy i OGyIOBU PEUOBUHMU.
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BignosBigi oo 3agau4

§5. 11. 9,33 %.
12. 200 r Ca(NO,),, 1800 r Bogu.
13. 15 %.
14. 50 r coxai Ta 150 r BogM.
15. 45 %.
§6. 6.19,6 r; 3,6 r BOONU.
7.8r.
§9. 10. Curiniii.
11. P,O,, w(P) = 43,7 %.
12. SO,.
13. 39 % Cl, 61 % O.
14. JIirTii.
. 1,806 - 10** monexyur.
. a) 6,6 r CO,; 6) 160 r O,; B) 0,92 r NO,.
. ¥ 7 moap SO,; 6) y 6 mons SO,.
. a) 1,204 - 10* aTomiB; 6,02 - 10% moJtekyst; 6) 2,408 - 10* aToMiB;
1,204 - 10* momery; B) 3,612 - 10** atomis; 1,806 - 10* monexy.r.

§ 28.

0N

5. a).
§29. 1. a) 17 r/moxb; 6) 64 r/monb; B) 36,5 r/moub; r) 154 r/momsb.

2.a)4r1;6)96 1; B) 90 .

3. a) 2,5 moab; 6) 3,2 mouab; B) 0,025 Moab.

4. a) 64 r/Moib; 6) 24 r/MOJb; B) 32 T/MOJIb.

5. a) kucuo B 1,7 pasa; 6) Bogu B 1,8 pasa; B) KaJjbllili OKCUAY B
1,4 pasa.

6. a) 6,02 - 10 momexymn; 6) 3,612 - 10** moxexys; B) 3,01 - 10% mo-
JIEKYJI.

7. 49 r; 1 monp aromiB Tigporemy, 0,5 monb aromiB Cynabdypy Ta
2 mosb atoMiB OKcureny.

8. a) 3,612 - 10** arowmis; 6) 3,01 - 10*® aromis.

9. a) 5 moss aromiB Harpito; 6) 115 1.

10. a) 1,204 - 10** aromis Tinporeny; 6) 6,02 - 10*® aromis Oxcuresny.

11. a) 152 r; 6) 96 ; B) 98 1.

12. a) 15,2 r; 6) 0,1 moab; B) 152 r/mMoJb.

13. a) 19,2 r; 6) 0,6 mMoxp; B) 3,612-10°%; ALS,, 150 r/mMos.

§30. 1.2) 5,65-10° r H,S; 6) 5,6 - 10 ° r; ) 1430 r Mn; 1) 1,25 - 10 ° r N,
2. 6,25 - 10° mMoub aToMiB.
3.872r.
4. 1,2 - 10* aromis.
5. 6,02 - 10* MOJIeKyJ BogHIO Ta 3,01 - 10* MOJIEKYJI KUCHIO.
6.V 16 r CH,.
7. B 11,2 r zajiza.
8. KuceHsn.
9. Cpibuo.

10.2) 7,1-10°r; 6) 742 1; B) 8,8 - 10° 1.
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§ 31

§32

§33.

§ 34.

§ 36.

§ 37.

§ 38.

§ 39.

1
2
3
4
5
6
7.
8.
4
5
6
7.
8
9

64 r/moub; 64.

. 3,612 - 10* aromis Depymy; 2 MOJIDb Fe,0,.

. 4,816 - 10® atomis Aprearymy; 1,204 - 10% mosnexys 0,.
. 1,5 mons H,0 ta 33 r CO,.

. ¥ macoBomy BigmormeHnui 9 : 16.

. YrBopuThea 1 mons P,O;, Burparursca 2,5 Moab O,.

30 r.
a) 32,4 1; 6) 54,4 r; B) 38,8 .

. a) Hi; 0) TaK; B) Tak.
. a) 6,4 r O,; 6) 38,4 r SO,; B) 5,475 r HCl; r) 4 r CH,.
. a) 8,96 ix Cl,; 6) 13,44 x HI; B) 44,8 1 O,.

80.

. 44 T/MOJIb.
. 22,4 1.

10. NO,.
11.13,2 r.
12. 4,4 %.
13. 24,87 %.

3. 2,857 r/n.

4. 0,76 v/m; 0,61; 0,59; 2,8 - 10> xr.
5. 2,207.

6.
7
8

2,41 rv/m; 3,374.

. SiH,.
. 168; 2,79 - 107 xr.
9.

Yorupu — P,.

10. 14; 2,33 - 107 &r.
11. 2,3.
12.191i1,31; 141 0,965; 171 1,172.

9.

7,78 - 10* aromis Fe.

11. SO,; Cyuxsdyp.
12. CaCO,; 100 r/mous.

8.
9.

49,5 %.
4,2 1.

10. 0,3 moxs H,O.
11. a) 5,625 ; 6) 15,43 ; B) 1,62 ;1) 7,1 1.

5.
6.
8.
7.
8.

37,8 r kucaoru; 49,2 r coui.
20 r.

0,1 moJb.

20,9 r.

1,806 - 10* monexryx 0,.

11. a) 0,323 moms Na,0; 6) 4,48 1 CO,; B) 2,94 - 10°° Mmonexyn HNO,.

5.
6.
7.
8.

2,04 r ALO,.
33,6 r; 8,96 .
46,67 %.
0,2:0,4.
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§ 40. 12. Cyabdyp.

§41. 4.a) 14,7r; 6) 315 1.

102 r.

.a) 392 r; 6) 588 r.

. 980 r.

.44 %; 29,8 %; 35,9 %; 38,75 % r.

. 15,75 1.

10. 4,48 .
§43. 9.a)5,91;0) 5,4 .
10. a) 80 r/mousw; 6) 81 r/Mosb; B) 82 T'/MOJb.
§ 44. 6. a) 0,25 moxs Fe,0,1 13,5 r H,0; 6) 0,75 mons BaO i 13,5 r H,0;
B) 0,75 moup Na,O i 13,5 r H,0.
7. 0,5 moap; 0,5 MOJb.
§45. 7. 0,25 mosp H,SO,.
8.2,5;
9. 5,9r.
10. 2,8 r.

. 16,25 r.

. 256,5 r.

. 9,08 - 10* aromis.

. 4 mousp; 8 1.

. 10,8 r; 0,4 MmoaBb.

. a) 0,3 mousnb; 6) 10,08 .

12. 2,24 5.

§48. 4. 3,612 - 10* monekyur; 6) 1,806 - 10* monexyur.
5. a) 34 r/monnb; 6) 80 r/Moub; B) 78 T/MOIE.
7.39,2r.
8.4a) 12,6 ri 1,204 - 10® monexyu; 6) 6,3 r i 6,02 - 10* Mosexyur.

§49. 9.62,2 %.

10. TicTb.
11.a) 6,9 r; 6) 5,4 r.

.a) 77,5 ;6) 75,67 r.

. 3,612 - 10* momexyur.

. T) 4.

. 1,806 - 10*® mosnexyi; 0,06 moxs NaOH.

. 8,7 - 10” wactunox CaO i 8,7 - 10* momexyn H,0.

. 13,5 .

. 2,408 - 10*® mosnery.

. 21,3 r.

§55. 10. 15,3 r.

12. 96,4 r.
13. 26,88 .

§57. 6. 7,3 r.
7.8,4r.

8. 1. a) 24,4 %; 6) 17,1 %; 2. a) 68,4 %; 6) 10,3 %; 3. a) 43,4 %;
6) 11,3 %; 4. a) 26,5 %; 6) 24,5 %.

§ 42.

OO O WA

§ 46.

o e B B=~ RS N

§ 47.

§51.

§ 52.
§ 53.

§ 54.

[0 BN Bi=PIEN B rRo oo =)
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§ 58.

§ 59.

§ 60.

§ 61.
§ 63.

§ 64.

12
13

CHNPNARORNAWNORIID O ;A

.a)l:1;6)1:2;8)2:1.
.a)37:22;06)37:44;8)37:11.

.30r.

. 0,6 MoJb.

. 12,8 .

. 6,02 - 10* aTowmis.

9,85 r.

28,4 r.

0,6 moun; 38,4 r.
15,2 r.

217 r.

240,4 r.

27 r.

. 60 r coxi; 11,2 1 rasy.

19,5 r kamiwo; 0,5 moap ayry.

. 4,48 m; 27,2 1.

1,505 - 10* aTomiB Ag; He BQIMIINTHC.
26,1 r coxi; 1,204 - 10*® moneryt.

. 19,6 r xucaoru; 2,408 - 10°° morexysn H,O.
. 19,6 r kucaoru; 0,2 Moab coui.

. 16,8 1 CO,.

. 3,01 -10% MOJIEKY.JI.

. 0,5 mosnr NaOH.

. 0,122 mousb couri.

. 8,96 1 xJyopy.

. 100 r.

. 41,4 r; peakIia saMileHHs.
. 0,2 moussw couti; 4,48 o1 rasy.
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BignoBigi Ao TecTOoBUX 3aBAaHb

no po3sainy 1
Homep 3aBmannsa | 1 2 3 4 6 7 9 10
Bignorins B B A T b B B
Homep 3aBmanms | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Bignosigs A r b A b A B r B A
0o po3painy 2
Homep 3aBmaHHA 2 3 5 6 9 10
Bignosins T B b B B
Homep 3aBmanns | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Bignosinn r B r b B r B B B r
[o po3ainy 3
Homep 3aBmanus | 1 3 4 5 6 7 8 10
Bigmorins B T B A B
Homep 3aBmanns | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Bigmorins A r b r B r B A Tr B
[o po3ainy 4
Homep 3aBmanns | 1 2 3 5 6 7 8 9 10
Bignosins B b A b B B B A
Homep 3aBmanns | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Bigmorins B B b b T A B A Iy N
no po3painy 5
Homep 3aBmanHs | 1 2 3 4 5 6 8 9 10
Bignosigs B B B b
Homep 3aBmanns | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Bignosins T B A b b B B B A B
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MpeamMeTHMN NOKAXUYMK

A
Awmdorepui rizpoxkcugu 228
Amwmion 104
Atom 6, 7
AToMmHa omuHUIA Macu 8

B
Baaropoaui rasu 5, 32

B

BasenTtnicts 11
Bamnuo ramrene 226
— wueramiene 226
Banuaua soga 169
ButuckyBanbuHUN pan

mertauais 201
Bigunocua aromua maca 8, 49
BignocuHa rycrmnua rasy 151
BigrocHa mosaeryJiap-

Ha maca 13
Bysnu xkpucraigiu-

HuX rpatox 109

r
Tanorenu 31

T'enmernunnii 38’30k 252
TigpoxcunbHa rpyma 24
T'onoBHe KBamTOBE umciao 59
T'pyma 39

a
Heiirepiit 50
HoB:xkuna 38 A3Ky 99

E
Enxextpon 7, 43
EnexkrponeratusHicTs 98
Enexkrporu BamenTHi 90
— HecmapeHi 65
— cmapeni 65
EnekTponHa rycruna 52

EnekTponna 0000H-
xKa 7, 43, 54
Enekrponna opbitans 43, 52
EnexTponHa cTpykTypa (KOH-
diryparmisa) aroma 66
— — — 3aBepiieHa 89
Enekrpouna gopmysna 93
Enexkrpornna xmapa 52
Enepreruunuii migpisens 60
Enepreruunuii pisens 43, 58
Enepria fioumizarii 116
— 3B’as3ry 100

3
3akoH ABoragpo 148
— 30epekeHHs Macu
peuoBuH 16
— nepioguunuii 36, 44
— CTaJIOCTi CKJanLy pe-
yoBuHM 111
3apsan agpa 7, 43

|
IzoTomu 48
Iagexc 11
Imguxatop 23
TumeprHi enemenTu 32

n
Hou 6
Wounnit 38’asox 105
Wouni conyxku 105

K
Karion 104
Ksapm 109
Kucaoru 24, 184
— OGesokcurenosi 189
— IBOOCHOBHI 189
— oxHoOoCHOBHI 189
— okcurenosmicui 189
— TpuocHOBHI 189
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Kucnoruuit sanumioxk 184
Kinpricuuii ckiaan peuoBuHu 10
Kinpkicts peuoBuum 131
KoBanenruuii 38’s130K 92
Koepimienr 11

Kparuicts 38’sa3Ky 95
Kpucraniuai rparxu 108

— — aromHui 110

— — tionni 111

— — moJeryasapui 110

n
Jlakmyc 23
Jlyru 166
Jy:xui eremenTu 31
Jly:xHO3eMebHI MeTanu 33

M

MacoBa uacTka ximiu-

HOrO ejiemeHTa 18
— — poauuHeHoi peuoBunu 20
Macoge umcao aroma 45
Momaexkyna 5
Moar 132
Monsapua maca 134
Mouaspuuii 06’em razy 147

H
Harpi#t rinpokcugn 225
Heittpon 46
Hyxkionse umcao 46

(o)
Oxkcup Bumiuii 32
Oxcumu 162
— amdorepui 227
— KwucJoTHi 24, 107
— HecoJeTBOpHI 166
— ocHOBHiI 166
OpbiTaibHe KBAaHTOBE YHCJIO 59
OcuoBu 209
— 1aBoKwmcioTHi 210
— HeposunuHi 210
— ogHoKmcioTHi 210
— posuuHHi 210
— Tpukucaotui 210

n

ITepiox 38

ITepioguuna cucrema 38

— — gosra 73

— — KopoTka 38

Ilepioguunnii sakou 36, 44

ITopagkoBuit HOMED
enemeHnTa 46

IIporiit 50

IIporon 45

IIporonue umcao aroma 46

P

PanmioakTusui emrementu 48
PanmioakTusuicts 50
Pagiyc aroma 75

Peaxiia meiitpasizaii 194
— obminy 196

— oxucHenua 161

— Ximiuma 15

PeuoBuna 5

PeuoBunu amopdpui 108

— kpuctagiugi 108

— 1mpocTi 8

— ckJaazgHi 9

C

CrJiag pe4oBUHM KinmbkicHuit 10

— — axkicuuii 10

Coui 235

— Kucai 236

— OCHOBHi 236

— cepenui 236

Cuin 60

CropiiHeHiCcTb [0 eJieK-
TpoHa 117

Crana ABoragpo 132

CraH aToma OCHOBHUIT 58

— — 30ymxenuit 59

Crymins okucHeHHA 122

Cyxuit qig 110

Cxema peakiii 17
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Tpuriit 50

(o)

dopmyaa MOJEKYIN
CTPYKTypHa 93
— Ximiuma 11

X

Ximiune piBHAHHA 17
Ximiui cmoayxku 9
Ximiuawuit erement 44

IMeHHMMA NoOKaX4nK
Asorazpo A. 132, 136
Berkero M. M. 203
Bepueniyc ¥. §. 30
Teiizenbepr B. 45
IBanenko II. II. 46
Kiaeuxkoscbkuit B. M. 64
Kiopi II. 50
JlaByasne A. 16, 30
Jlomonocos M. B. 16
JIntoic T'. 95
Mengnenees II. I. 33—38
ITayni B. 60
IToaiur JI. 101
Pesepdopa E. 42, 43, 45
CrJuomoscbka-Kiopi M. 50
Copni @. 49
Tomcon k. I:x. 45
Xyuag @. 64
Yensik k. 45

Ximiunwmii 38’30k 90
— — tiomHui 105

— — KOBaJIeHTHHu# 92
— — HemoJasapHuii 92
— — moagpuuii 97
— — opuHapHHit 95
— — noasifiuuii 95

e
ABuma disuuni 15
— Ximiuni 15
Aapo aTroma 7, 43
AxicHuUil ckaam peuo-
Buuu 10

283



TP IMOBA. vt eenueennneeeeneeeeneeeenneeenaeeesnseeensscesassennssesnssesnsssensasennasennnee 3

RO3AINK

NMOBTOPEHHS TA MOMUB/IEHHS
OCHOBHMX XIMIMHUX NOHSATb
KYPCY XIMIi 7 KNACY

§ 1. Ximis — HaykKa mpo pe4oBMHU Ta IXHi II€peTBOPEHHS.

CTPYKTYDHI YACTUHKU PEUOBIIHI tuverrrrenesnnsonssonsossssnsosnsonsssnsssssnsanas 5
§ 2. Xiwmiuni esrementu. IlorarTa npo 6yzoBy aToMma.

BigmocHa aromua maca IIpocti i ckianui peuoBuHU. ATOMU K (hopMa

iCHYBAHHSA XIMIiUHUMX EJIEMEHTIB cevuuereereenrrnneeeeeenonnscssecssnssssecasnnnanann 7
§ 3. Ximiuni popmynu. BameHTHICTH e1eMeHTIB.

BigHocHA MOJIEKYIAPHA MACA PEUOBUHM «euuunerenneeennneeennasanneseonnsannnes 10
§ 4. ®isuuni i ximiuni auma. 3aKoH 36eperKeHHa

MacU PEUOBUHU. XiMIiUHI PIBHAHHI «evvereerernerenneeenreeeesnecensecennasennaes 15
§ 5. MacoBa uacTka XiMiuHOTO ejieMeHTa B CKJIaAHil peyoBUHI

Ta POSUNHEHOI PEUOBUHU B POBUMHIueereueererneeenneeennneeennesconessonnsannnes 18
§ 6. IToHATTA PO OKCUAU, KUCIOTH,

OCHOBH, COJIi, ITHITKATOPI «evueerenneeenneeennseeensscensssessssesnssesnsscansasenns 22
TeCMOBL 3ABOAHHS «uvvuvrensrrrrenserssessssnsessssssossssnsossssssssnssnsssnsessssnsenas 25
Haiigancaugiure 8 POSOIAL 1 coovvveivrerieiineiiiineriseseriseresisosssensssnsances 28

RO3 A2
NEPIOAVUYHUIA 3AKOH | NEPIOAUYHA CUCTEMA
XIMIMHUX EJIEMEHTIB. BYAOBA ATOMA

§ 7. Ictopuuni BigzomocTi po cupobu kaacudiraiii
ximiuHux exemenTiB. [IOHATTA IpoO JyKHL

Ta IHEPTHI €JIEMEHTH M TAJIOTEHI «uueereneerennseennseennsseensacennssennssennaes 30
§ 8. Ilepiogmunwuii 3akon . I. Mengeneera. CTBOpeHHS

EePiOgUYHOI CUCTEMYU XiMIUHUX €IEMEHTIB tivviirerneiinerinienerineenesencens 33
§ 9. IlepioguuHa cucTEMa XIMIUHUX €JIEMEHTIB..etereerernereeeeeaaneoconaannns 38
§ 10. Bynosa atroma. Mozens atroma E. Pesepdopza.

DiZUYHUN 3MICT MEPIOAUUTHOTO BAKOHY uvvereneeeennerennseennssesnnscsnnasanns 42
§ 11. Cruag aToMHUX Afep. ATOMHUI HOMED eJIeMeHTa —

BAPAM, AMPA TTOTO ATOMA «veeuenreennrerennssennssesnssosnssossnssssnssssnssssssssnnes 45
§ 12. IzoTonu cTaGiAbHI i PAMIOAKTHBHI ¢vvviertirnieneinnieneenneeneeeneenneencnns 48
§ 13. Pyx esekTpoHiB B aTomi.

EneKTpoHHL 0pPOiTATl, TXHI (POPMU..ueerereeiineienneeeineeeenneeenneeennaeennns 52
§ 14. BynoBa eJeKTPOHHUX O0OJOHOK
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