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IOHI APY3I!

VY npoMy HaBUAJIBLHOMY POIli BU IIPOJOBIKUTE BUBUEHHA KOPOJIEBU IIPUPOJI-
HUYUX HayK — ximii. Hacammepem, 3’sicyeTe OygoBy aToMa Ta CTPYKTYPY IIepi-
onmuHOI cuctemMu Ximiunux esemeHTiB . I. MengeneeBa, KiibKicHI BigHOIIIEH-
Hs PEYOBUH y XIiMiUYHUX pPeaKIlifdX, MeXaHi3Mu YTBOPEHHA XiMiuHUX 3B’ A3KiB.
ITe mocuTs HempOCTHIT HABUAJLHUN MaTepiaj, ajie BOAHOYAC TaKUHA HE00Xis-
HUU /I8 MiBHAHHSA HABKOJUIITHBOTO CBiTY, (JOPMYBaHHSA IPEIMETHUX KOMIIE-
TeHTHOCTel y ximii. Ix Bu 3MokeTe peanisyBaTu iz uac BUBUEHHSA OCHOBHUX
KJIaciB HEOPTaHIUYHUX CIIOJNYK, AKMMU 3aBEePIIyEThCA Kypc Ximii 8-ro Kiacy.

11106 BuBUeHH XiMily 8-My KJaci 6yJ10 [4Jid Bac 3p03yMiJIMM Ta JOCTYIIHUM,
TiAPYYHUK MA€E TaKy CTPYKTYPHY MOOYIOBY: TEKCT maparpada — cTOpiHKa
IPUPOIOTOCTITHNKA — CTOPiHKA epyauTa — CTHCJIO IIPO OCHOBHE — 3HAEMO,
PO3yMieMO — 3aCTOCOBYEMO.

Tekcry maparpaga nmepenye anHoHc « BuBueHHA maparpada JoIIoOMOKe Bam» .
3 HBOTO BU OyjeTe Ai3HABATUCH, SKNI BHECOK Y CKaPOHWUKY BAIIIOl IIPEIMeT-
HOI KOMIIETEHTHOCTI 3 Ximil poOuTh KokeH maparpad 3a yMOBHU, III0 BU OyzeTe
IpaIoBaTU CUCTEMAaTUYHO ¥ HamojerjsmBo. CamM TEeKCT IOJiJIeHO Ha JIOTiuHO
3aBepIlleHi MopIlii HOBOTO MaTepiaay, I0 MalOTh IIi13aroJ0BKU. 3P00JIeHO Iie
[LJISI TOTO, 100 CIIPUSATHU Ballliil caMOCTiiTHiA poboTi 3 migpyunukom. «Cmopin-
Ka npupododocniOHuKa» MiCTUTH 3aBIAHHS, BUKOHYIOUM SKi, BU PO3BUBATHU-
MeTe NTOCTiZHUIIbKI BMiHHSA, eKCIIePUMEHTAJLHUM IIIJIAXOM 3400yBaTUMETE Ta
3aKpimroBaTuMeTe HOBi 3HAHHA. ¥ pyoOputi «Cmucio npo 0CHO8He» KiTbKo-
Ma peuyeHHAMHU ys3araJbHeHO OCHOBHUI 3micT maparpada. «Cmopinka epyou-
ma» — 1ie CAYIITHA HAroJa PO3MINPUTH 1 HOTJIMOUTH KPYTo3ip 10JaTKOBUMH Bi-
JIOMOCTSIMY IIPO PEUOBUHU i ABUINA. ¥ PyOPUILi «3HAEMO, PO3YMi€MO» BMIIIIEHO
YCHi 3aTUTaHHA, CKJIAaIeH] 3 TOTPUMAaHHAM JAEPKaBHUX BUMOT J0 PiBHA 3arajb-
HOOCBiTHBOI TiATOTOBKY yUHIiB 3 Ximii. ¥ pybOpurtti «3acmocogyemo» IPoOIoOHY-
IOTHCS 3aBAAHHSA /I MMCHMOBOTO BUKOHAHHS, 1[0 ITOTPEOYIOTH IPAKTUUYHOTO
BUKOPUCTAHHA HAaOyTUX 3HAHb y 3MiHEHUX UM HOBUX yMOBaX i 000B’sIBKOBO
TBOPYOTO HiAXOAy. ¥ CIIIITHOMY HaBUAHHIO CIIPUAIOTh HABUYKMU I'PYIIOBOI Ha-
BYAJIbHOI isITBHOCTI, IKi B BIOCKOHAJIOBATUMETE HA ypoKax. g mporo 1o
TeKCTy ImaparpadiB BKJIIOUeHO PyOpuKy «Ilonpayrwiime zpynamu».

Bu 3aB:K 1M 3MOIKETe cAaMOCTiNHO 3400y TH 3HAHHSA, CKOPUCTABIIINUCH TOJAT-
KOBUMU [ KepesaMu iHGopMaliii, Ha AKi Bac 3opieHTye pyopukra «IIpayoemo
3 media-0xcepenamu».

A akmo Bu martumere OasKaHHA CAMOCTiHHO IIPOJOBXKYBATH BUBUYATHU
XiMifo B IT03aypOYHUH Yac i BUABJIATHU CBOIO TBOPYiCTH, CKOpUCTANTECA HABE-
IEeHOIO B IMiJPYYHUKY TEMAaTUKOIO HABYAJLbHUX NPOEKMIiE.

Hanpukinmi nigpyunuka eminieso «I[Ipedmemuuil nokaxciuk» ta «Biono-
8i0i 00 po3paxyHKoBUX 3a0aU» .

3BepHiTH yBary, mio 3mict naparpadis B3aeMonoB’sszaHuii. | K10 BU He
ompaIfoeTe Xxo4ya 6 OAWH i3 HUX, BUHUKHYTH TPY/JHOII Y BUBUEHHI HACTYITHUX .

VcemimmHoro BaM HABYATILHOTO POKY i BATOMUX HABUAIBbHUX JOCATHEHD 3 XiMmii!

3 nosazoio i 6nesHicmio Yy momy, W0 XiMiuHi 3HAHHA
donomoxcyms 8aM y Hummi
Asmop
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TOBTOPEHHS
HAMBAXKAMBILLX
NOHATH KYPCY XIMIT
T KAACY )

Ximisa cmeopuaa ceiit npedmem. I]a meopya 30amuicmo,
_ nodi6rno mucmeymay, 00OKOPiHHO 68i0Pi3HAE XiMil0
: i 8i0 iHWUX NPUPOOHULUX HAYK

HarviBaxknuBilui NOHATTS XiMii, LLO BUBYAJINCS B 7-MY K/aci,
JJ151 10AaJ1bLLIOI0 YCriLLHOrO 3aCBOEHHS XiMIYHUX y 8-my knaci.

KTUYHO 3aCTOCOBYB
pMCT‘TTeCH HaB

LLlo6 akTyani3yBaty 3HaHHSI Ta BiAHOBUTU B
HaviBaXxJ/vBILLIi MOHSATTS, npasuaa vi aarop
3anuTaHHIMu Ta 3aBAaHHSIMU




XIMIYHWM EAEMEH T, ? BuBueHHs naparpada
§ 1 N , @ AonoMoxe Bam:
i peHOE)JV”_Id. ¢ BIOHOBUTM B Nam’saTi 3HaH-

HS MPO XIMIYHUI E€NEMEHT,

XilVIiLil—ld (POpIVIY/\d BiIHOCHY aTOMHy macy, Ba-

JIEHTHICTb;
XIMIYHUM EJIJEMEHT I BIITHOCHA ATOM- & npuragatm, sk 0641Cnio0Tb
HA MACA. Bimomo momanx 10 MJIH pedYoBHH. BiAHOCHY MOJIEKYJIIPHY Macy
Hespakarouyu Ha Taky BeJMUYes3Hy IXHIO pizHOMA- BEYOEKL VM ACOBY G

.. . . JIEMEHTa B PEYOBUHI.
HITHICTH, YTBOPEHI BOHHU IIOPiBHAHO HEBEJIUKOIO €NeMEHTa B P10

KiJIbKicTIO BUAIB aTOMiB.

Huni BigkpuTo 117 xiMiuHMX eleMeHTiB.

BigHocHa aTromHa Maca ximiuHoro eixemenTa (A,). Macu aTomiB Bpaskaroue
maii. Hampukaan, maca aroma Kap6ory nopisaioe 1,993 - 10724, KopuctyBa-
THUCS TAaKNUMU YUCJIAMU ITiJT Yac PO3pPaxyHKiB He3pyuHo. Tomy XiMmiku y cBOIH
OPaKTHUIllI BUKOPHUCTOBYIOTHL Bi0HOCHI amMOMHI Macu XiMiUHUX eJIeMeHTiB.
Ix Bu3HAUAOTH, MOPIBHIOIOYN Macy aToMa XiMi4HOTO eJeMeHTa 3 aTOMHOIO

1
OMMHUIIEI0 MacH (a. 0. M.) — 12 yacTuHOI0 Macu atoma KapOony.

VY mopiBHAHHI 3 Helo OyJIM BCTAHOBJIEHI BiZHOCHI aTOoMHI Macu XiMiuHmX
eJIEMEeHTiB.

. BigHocHa aToMHA Maca XiMi4HOTO eJeMeHTa (A,) IOKa3ye, y CKiIbKHU ‘
pasiB Maca aToma JAaHOT'O XiMiUHOTO ejieMeHTa OiJIbIlla 3a ATOMHY OJU- .
HUIIO Macu. A, He Ma€e OAUHUILb BUMipIOBaHHA, TOOTO € 6€3P03MipHOI0

. BEJIMYUHOIO.

csecsene

Taxk, BimHOCHA aToMHa Maca ['imporeny nopiBHaioe 1, BiZHOCHa aToMHa Maca
Oxcureny — 16, @epymy — 56.
KopoTko 3anucyors:

A(H) =1
A(0)=16
A(Fe) =56

HA3BH TA CHMBOJHA XIMIYHUX

EJIJEMEHTIB. Hassu I nuchbMOBi IIO3Ha- "= [Npuraparite! Haseu Ta cumBonM
yeHHA XiMiUYHHX eJIeMeHTIiB 3a [OIOMOTOIO {:: E,- PAWIRLIRS Ehigifeinley G0 1 ke
. o PO Ha3BU, MULLYTb 3 BEJIKOI JIITEepu,
CUME0.li6 3aIIPOIIOHYBAaB IIBEJCbKUI XiMiK :
L B i 1814 p. Humu ZoTemeD Ko a Ha3BM PEYOBUWH, YTBOPEHMWX Xi-
- DepLeJyc y . b- ) A p A MiYHUMW efleMeHTamn, — 3 Masol
pucTyoThCA BUeHi Bchoro cmity. KosxHUM (H — Tigporen, O — OkcureH,

CUMBOJI XiMiUHOI0 eleMeHTa — Iie Itepira abo H, — BofeHb, O, — KMCeHb).

IBi mepIri JiTepu #oro JJaTHHCHKOI HA3BMU.
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T[O!/\PdM,lOv Z’PY ......................................................
. OnpauoinTe iHdopmauito Tadbnuui 1 Ta npuraganTe Ha3Bu Ta CUMBOJIU XiMIYHNX
. efleMeHTIB, 3 9KUMW BaM 00BeAEeTbCs Han4yacTile MmaTu cnpasy, BMBYAKOUYM XiMilO.
3BepHIiTb yBary, Wo 61aKUTHUM KOJTbOPOM BUAINEHO HEMETAaNIYHI eNeMeHTH, avep- *
. BOHUM — MeTaliyHi. :

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

Tabauuys 1

CumMBon, ioro BUMOBa, 3apaa f94pa atomMa Ta BiAHOCHa aTOMHa Maca
DesaKUX XiMiYHUX eneMeHTiB

xi:iaqs:oaro Sh L] Bumosa 39;?:' B:::;‘:l:a
enemMeHTa enemenTa cumeony aToma maca (4,)
FipporeH H aw +1 1
KapGoH C ue +6 12
HiTporeH N eH +7 14
OkcureH (o] o] +8 16
dnyop F bnyop +9 19
Hatpin Na HaTpin +11 23
MarHin Mg MarHin +12 24
AntomiHin Al aNOMIHIN +13 27
Cuniuin Si cuniujin +14 28
docohop P ne +15 31
Cynbodyp S ec +16 32
Xnop Cl x1op +17 35,5
Kanin K Kanin +19 39
Kanbuin Ca KanbLii +20 40
depym Fe depym +26 56
Kynpym Cu Kyrnpym +29 64
LlmHk Zn LIMHK +30 65
Bpom Br 6pom +35 80
ApreHtym Ag apreHTym +47 108
Bapin Ba Gapiri +56 137
Mepkypin Hg rigpapripym +80 201

XIMIYHI ®OPMYJINU. Craan peuoBUHU IIePefaloTh XiMiuHOIO ()OPMYJIOIO.

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

h Ximiuna ¢opmysra — yMOBHe IIO3HAUEHHSA CKJAJy PEUOBUHU 3a AOIO- -
MOTI'OI0 CUMBOJIiB XiMiUHIX eJIeMeHTiB Ta iHJeKCiB. ;

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



Hanpurnan, popmysia oprodochaTHoi
kucaoru HsPO, cBigunTs, 1110 0gHA MOJIe- - . Chopmynioiite CamoCTIHO O3HA4EH-
KyJia Iiel peYOBUHU CKJIALAETHC 3 TPHOX L, HA XiMI4HOI OpMYNM Ta nopiBHaiiTe
atomiB Tizporeny, ogaoro aroma Pocdo- MO0 3 AaHNM Y NIAPYHHNKY.
py # uotupbox — Okcureny (maJ. 1).

CuMBON enemMeHTa CumMmBON enemeHTa CuMBO enieMeHTa
FoporeHy docdopy OkcureHy

|
H,PO,

IHoekc IHoekc docdopy

FipporeHy (1 He NULYTL) IHoekc OkcureHy

W XiMiuHa dopmyna optTodpocdaTHOI KUCAOTU Nepeaae cknag, ii Monexkynm

CI-C.'IIa,Z[ PeUOBHH HEeMOJIEKYIADPHOL 6yz[0131/1“ T3 Q@ Wéun — 38pAImKeHI YACTUH-
KO BifmoOpakaioTh Ximiunumu opmynamu. Ixui g KIN, Ha SIki NEPETBOPIOIOTLCS
(opMmyu BKA3YIOTh Ha CIiBBiAHOLIEHHA CTPYKTYD- @ aromu, Bigaaioun abo npu-
HX YaCTUHOK PEYOBMHMU. Qo E€OHYHOUU €NIEKTPOHN.

HaHpI/IRJIa/I, dopmyaa RyXOHHo'l' coai NaCl
Tpito i iouiB Xiopy) mopisuioe 1:1.

3a ximiuHUMY (hopMyIaMU JEeTKO PO3YMIiTH i ONIMCYBATH AKICHUHM i Kijb-
KicHMII CKJIal peUOBUH.

AxicHMil ckaam yKasye, 3 aTOMiB AKUX XiMiUYHMX eJeMeHTiB yTBOpHUJIaCs
peYoBMHA, KIIbKiCHUI — CKIJIBKY aTOMiB KOYKHOTO XiMigYHOTO eJleMeHTa II0-
3Havae ximiuHa popmysia peuoBuHU. IKIIT0 peuoBUHA MaE MOJIEKYJIAPHY Oy /10-

BY, TO AKiCHU CKJIaJ — Ile KiJTbKIiCTh aTOMiB KOYKHOTO eJIeMEeHTa B MOJIEKYJIi.

BITHOCHA MOJIEKYJAPHA MACA PEYOBUHMHN. BigmocHy MmoJe-
KYJAPHY Macy TaKOX BU3HAYAIOTh HAa OCHOBI ITOPIBHAHHA Macu MOJIEKYJIHU 3
aTOMHOIO OJTTHUIIEI0 MaCH.

sesc e e e s s s s s s s css s s e s sc e e e e s sss s s e s ss s s D I I I I I I A T

: BimHOCHY MOJIEKYJIAPHY Macy PeUOBWHHM BH3HAUAIOTh 3a ii XimMiuHOIO ‘
: (opMyJIOIO AK CYyMY BiJHOCHHX ATOMHIX MacC €JIEMEeHTIiB, IT1I0 BXOOATh 0
- XimiuHOI hopMyJIV PEUOBUHU, 3 YpaxXyBaHHAM IXHbOI KiJIbKOCTi, ITO3HA-
. ueHol iHgekcamu. K i Bi,uHOCHa aTOMHA Maca, BiTHOCHA MOJIEKYJIApHAa



=
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. TloMipKyiTe, KM KiNbKICHWIA i sIKic- BigHocHy MOJEKYJIAPHY Macy pe-
- HUAN CcKnag PeYoBUMHU 3  XiMIYHOIO YOBUH O0UMCIIOIOTH OMJHAKOBO OJIA BCl1X
dopmynoto FeCO3. PeYoBUH He3aJIesKHO BiJ TOT0, 3 SAKUX
CTPYKTYPHUX YACTUHOK BOHU YTBOPEHI.

m Ob6unucnennsa M, syraexuciaoro razy COy — peuyoBUHU MOJIEKYJIAD-
HOI OyIOBMU.
M(CO3)=A,(C)+2-A4,(0)=12+32=44

m O6uuciaenns M, HaTpi# cyabdary Na,SO4 — peuoBuUHU HeMOJIe-
KyJIAPHOI OyIOBHU.
M, (NayS0O4)=2:-A,(Na)+ A(S)+4-A.(0)=46 + 32+ 64 =142
3amicTb HA3BU «8i0HOCHA MOJLEKYNLAPHA MACA» MOXKe OyTH BUKOPUCTaHA
Has3Ba «8i0HOCHA maca» . [HIIa Ha3Ba BiJHOCHOI MOJIEKYJISTPHOI Macu PeUYOBUH
HeMOJIEKYJISAPHOI O0yZ0BU — (hopMyJabHA Maca ped4oBHMHH. SIK OGaummo, Ha3Ba
CBigUUTS, 1110 i1 00UMCIeHHSA IPOBOJATE 3G XiMIiLHOIO POPMYILOI0 PELOBUHU.
Hnsa obumrciieHHA BiTHOCHOI MOJIEKYJIAPHOI Macu PeUOBUHM HEOOXiTHO:
¢ 3zanwmcartu XiMiuHy (hOPMYJTY PEUOBUHMN;
¢ BU3HAYUTHU BiJHOCHI aTOMHiI Macu eJIEMEHTiB, 3a3HAUEHUX y XiMiuHi
(bopmyui;
¢ 3HalTH CyMy BiIHOCHUX aTOMHHX MAac yCiX aTOMiB, II10 € y CKJaIi (op-
MYJIH CIIOJYKH.

BAJIEHTHICTD. ®@opMyiu PeYOBUH CKJIAJAIOTh 3 YPaxXyBaHHAM BAJIEHT-
HOCTi aTOMiB.

BanénTHicTe — Ile 3maTHiCTH aToMa NpPUEAHYyBaT:H abo 3aMimiyBaTu -
MeBHY KiJbKiCcTh iIHIITX aTOMIiB.

VY 6iHapHUX CIIOJIYKaX CyMa OOMHUIIL BAJIEHTHOCTI OJHOTO eJIeMeHTa AOPiB-
HIOE CYMi OIMHUITHL BAJEHTHOCTI iHIIIOTO.
Hampuraan, y ¢popmyi

IIT II
By03

cyma BasieHTHOCcTeit Bopy — 6, Okcureny — Taxko:x 6.

3Hauu e, MOKHA 3a BiJOMOIO BaJEHTHICTIO OJHOTO ejieMeHTa BU3Ha-
yaTW BaJIeHTHiCcTH iHmoro. Hampwkiaazn, y dopmyni MgsN, mocriiiny Ba-
geutHicTth II mae Maruiii. Cyma oZMHUIL HOro BaJIEHTHOCTiI JOpiBHIOE 6.
ITominmumo ii Ha 2 (imgexc Hitporeny) i BcTaHOBMMO, IO MOT0 BAJIEHTHICTH
y 11i# cmoaymi mopisuioe III.

Heaki aroMu MaioTh nocmiilHy BaJleHTHiCTh. BinbIicTh ejleMeHTiB IIpo-
ABJSIOTH KiJIbKaA 3HaUeHb BAJEHTHOCTI, TOOTO iX BaJ€HTHICTb € 3MiHHO0. Ba-
JIEHTHICTh BUPAYKAETHCA IIIMMU PUMCHKUMU uyncjgamu. MiHiMaibHe 3HAUEH-
Ha BaseHTHocCTI I, makcumanaprue — VIII.

EjleMeHTIB i3 MOCTiH{HOI BaJIEHTHICTIO He TaK 6ararto. 1x OpUKJIaaAU HaBe-
JIeHO B IIepeJiky:

10 |
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H Na F K Mg Ca Ba Zn O Al B

IloHATTS BaJIEHTHOCTI IIOMIMPIOETHCA M Ha
xiMiuHi esileMeHTH, 3 AKWX YTBOPEHi HTPOCTi
PeYOBUHHU, 1[0 MAIOTh JBOXATOMHI MOJIEKYJIN:

I I I I 1
Hz Clg Brg 02 N2

ITIPOCTI TA CRJATHI PEYOBHHHU. 3a
CKJIAZ0OM PEUYOBMHHU IOALIAITL Ha NpPocmi Ta
CKIAOHL.

S e e s e s s e e e e s s s s s s s e 0sssssss e 0000 ssss s o

.

IIpocTi peyoBUHU — Iie PEUYOBUHU, YTBO-

PeHi aToMaMu OHOTO XiMiUYHOT'0 eJIeMeH- .

ta (HanpukrJgan, Fe, Oy, Ca, H,). Cepen
: HUX PO3PI3HAIOTH MeTaIu ii HeMeTalu.

EEEEEEE

® e e e e e s s e e e e s s s e e e es s s e e e s s s e 0ss s s esss 000

Ilpuxkaadu memaanié: MUHK Zn, kKamin K,
kaiabiii Ca, maruiit Mg, oyoBo Sn, cBuHels Pb,
mins Cu, samiso Fe, amtominiit Al, cpi6mo Ag, 30-
Joro Au ta iHmmri.
Ilpuxksnadu Hememasig: BomeHb Hy, KHCEHDb
0,, o30H O3, a3or Ny, reriit He, Heon Ne, apron
Ar, Byryens C (TaKy cIiJibHYy Ha3By 3aCTOCOBY-
IOTh [0 BCix mpoctux peuoBuH KapOomy), cipka
S, docdop P, xmop Cly, itox I, ta inmrmri.
3a cyJacHOIO YKPaiHCHKOIO XiMiUHOI0 HOMEH-
KJIATYPOIO Ha3BU NEAKUX IIPOCTUX PEUYOBUH HE
30iraroTeCcs 3 HasBaMM XiMIUHHX €JIeMEHTiB, 3
SAKUX BOHU yTBOpUIUCS (mab.. 2).
CIoibHIMHY BJIAaCTUBOCTSIMU BCiX MeETAaJiB €:
€ BUCOKA TENJONPOBIAHICTH i eJeKTPOIIpo-
BimgHiCTB;

€ 3nebijgbIimoro cipuii, cpibiscro-cipuii Ko-
Jip (BUHATKM: 30JI0TO — KOBTE, Milh —
IerJIAHO-UYePBOHA);

¢ BigcyrHicTh 3amaxy;

¢ 1JIacTUYHICTL — IiX JIETKO KyBaTH, BUTS-
I'yBaTH B IPiT, IPOKATYBATU B JILCTH.

Yci meTau 3a KiMHATHOI TeMIlepaTypu mepe-
OyBalOTh Y TBEPAOMY arperaTHOMY CTaHi, OKpim
pTyTi (piguna).

ITepeniueni ByjacTMBOCTI MeTajiB He Xapak-
TepHi AJgd HemeradiB. ToMy IIpo HMX MOKHA

YepBOHUI

docoop
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cKasaTu, IIOo Ie IIPOCTi peUYoBUHU, AKi He MAOTh MeTAJiUHUX BJAaCTUBOCTEI.
Tak, HemMeTaJn He IIPOBOAATH UM IIOTAHO IIPOBOAATH TEILIO M eJeKTPUUHUNA
CTPYM, € KPUXKNMH, a He IIJIaCTUUYHUMU. BoleHb, K1CeHb, a3oT, (hTop, XJI0p,
rejiii, aprox ra iHimi 3a KiMHATHOI TeMIepaTypu IepedyBaoTh ¥ ra30mogi0oHo-
My arperaTHoMy cTtaHi. @ocdop, ByrJelb, cipka, 1o — TBepai.

Tabnus 2
MpocTa pe4yoBuHa Hasea MpocTta pe4yoBuHa Hazea
XiMiYHOro XimMmiyHOro
dopmyna HasBa esieMeHTa dopmyna Hasea efieMeHTa
Ho BOLEHb FoporeH S cipka Cynbodyp
Ag cpiéno ApreHTym F dTOp dnyop
Cu Mifb Kynpym N> asor HiTporeH
Sn 0I0BO CtaHym 0, KNCEHb
OxcureH
Fe 3aniso bepym O3 O30H
H TYTb Mepkypiii C rpadir, Kap6oH
g pTyT PKyp anmas p
h CkiagHi pedyoBHHM — Ile PEYOBMHU, YTBOPEHi 3 aTOMiB ABOX i 0ijb- :

mre ximiunux esemenris. Boga H,0, vaguwuii raz CO, ByriieKucauii ras
CO,; — mpuKJaay CKJIATHUX PEYOBUH (CIIOIYK).

D I R I R R I I R R R I I I I A S P

R

.

VY HaszBax CKJAJHUX PEUOBUH IIOCTiHY BaJIEHTHICTh HE BKA3yIOTh, HAIIPU-
kigan: Ca0 — ragbIiil okcuj. 3MiHHY BaJICHTHICTh 3a3HAUAIOTh Y KPYTJINX
IysKKaxX IIicJsa CUMBOJY XiMiUHOTO ejieMeHTa, He PoOJsaYu BiACTyIly, HaIpu-
kaan: CuO — xynpym(Il) okcup.

OBYHNCJEHHA MACOBOI YACTKH EJIEMEHTA B CKJIAJTHIN PE-
YOBUHI. MacoBy yacTKy eJieMeHTa B CKJIAaJHI PEUOBUHI MO3HAYAIOTH M (BU-
MOBJISIOTH «OMeTa») i BUPakaioTh JeCATKOBUM IpoboM abo y BificOTKax.

~ MacoBa yacTka ejleMeHTa B CKJIAJHill pe4OBUHI — Iie Bi[HOIIIeHHA MacH :
eJieMeHTa 0 MacHu Pe4oBUHU. MacoBy UacTKy ejieMeHTa 00UHnCII0I0Th 3a
(Gopmy.I0I0:

R

(o:n‘AT,
M

r

R

Jle ® — MacoBa YacTKa eJeMeHTa;
A, — BigHOCHA aTOMHA Maca eJIeMeHTa;
n — KiJgbKicTb aToMiB eslemenTa y hopmy. i (To3HaueHa iHIeKCoOM); 3
M, — BigHOCHa MOJIEKYJIADHA Maca PEUOBUHMU.

R
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Ax10 peuoBUHA CKIIaaETHC He 3 MOJIEKYJI, a 3 iIHIIINX CTPYKTYPHUX Uac-
TUHOK, O0UMCJIeHHS 3IiICHIOIOTh TAKOXK 34 I1ie10 (OpMYJIOIO0.

. Ttowpmfow Yynamis -

O6uuncniTb MacoBi YaCcTkn enemMeHTiB 3a dopmynamm pedvosuH: Fez0,4, CoH,4O5.

u Cdopmynionte BU3HAYEHHS HANBAXMBILLMX XIMIYHHUX MOHSATb, PO3MASHYTUX Yy napa-
rpadi.
a [MOSACHITb 3HAaYeHHS IHAEKCIB Y XIMIYHUX pOopMynax.
u LLlo B po3yMmieTe nig, SKiCHMM Ta KifIbKICHMM CKIaaoM peyYoBUHN?
“ HasBiTb, LLLO MO3HAYEHO KOXHOIO LM pPOoIo y 3anmcax:
a) 4H,0; 6) 2HNO3; B) 7CO,

Bacmocobyemo
u Hannwite Gopmynmn pe4oBumH 3a iX BUMOBOIO:

a) HaTpi-aBa-cunidivi-o-tpu; 6) pepym-6pom-Tpu; B) pepymM-xa0p-ABa, kasii-o-aLll.

Cknapgitb TabnmLo NPOCTUX i CKIaAHUX PEYOBUH i 3aMOoBHiITb il dopmynamMu i3 HaBeae-
HOro nepesiky:

KNO3; No; MgsNy; CoHgO; Ho; S; Ca; CuO; KOH; Mg; CsHqo
B PosTaluyinte popmynm pedoBuH 3a 30iNbLUEHHSIM BiAHOCHUX MONEKYNSPHUX Mac:
HCIO; HCIO,4; HCI; HCIO,
“ YcTaHoBITh BiANOBIAHICTE MiXX POPMYysiaM PEYOBUH Ta BAJIEHTHICTIO B HUX HiTporeHy:

dopmynu BaneHTtHicTb HiTporeHy
1 NO A |
2 NO, B Il
3 NH, B Il
4 N,O r v
A v

Cknapgitb GopMySIM PeYOBUH 3a BaSIEHTHICTIO Ta 0OUYMCNITL MaCOoBi YacTKM eNleMeHTIB
Y LUMX pevoBUHAX:

I I v I
CaBr, Cu0, C,S,

Cknagitb 3aBAaHHg 3a maTepianamm naparpada, sike, Ha Bally AyMKy, BapTo 3arnpono-
HYBaTM YYHSM Y KNaci.

13 )



DI3NYHI | XIMIYHI 9BMLLA.
PIBHSIHHSI XIMIYHMX OEaK LI

BuBYeHHs naparpada
@ Aomnomoxe Bam:

¢ BIiOHOBUTM B NaM’dATi 3HAHHSA

> > e AT ¥ npupozi BigoyBaeTbesa 0esiriu 3miH. ¥Yci BoHI
NPo PisndHi I XimMidHI SBULLA;

MaloTh CIiNbHY HadBy — aeuwa. Cepes ABUI IpU-
poay PO3PiBHAIOTH Qi3uuHi, XiMiuHi, 0i0N02i4HI Ta
iHMImi.

€ npuragatu, 9K NUWYTb PiB-
HAHHSA XIMIYHUX peakLin.

PR R A R R T R R I I I A A

~ diznunHi gBuUIIa — Ie Taki ABUIIA, IIiJ Yyac AKX 3MIiHIOETHCA arperar-
. HUH CTaH peyoBUHU abo (popMma Tija, aje CKJIAJ PEUOBUH 3aTUIITAETHCS
HeaMinHUM. T0OTO OTHI peUOBMHU He TTEPETBOPIOIOTHCA Ha iHIITi.

DI R I T T R I I I T T R R I A R I I R I I I

ceseecse®

3 npuknadu QizuvHUX A6UUL: TAHEHHS JHOJY, PO3UNHEHHA I[YKPY YV BOII,
3ammcU Kpeimoro Ha IOIIIl Y1 OJIiBIleM Ha Iamepi Bu 3Haiiomi. MaroHOK 2
3HAWOMUTD BaC 3 iHIMIUMHU (PIBUUYHUMU ABUINAMH.

Mas. 2 Mpuknagn QidnyHMX aBULLL:
a) 6nvckaBka; 6) Becersnika; B) XBUS Ha BOL,;
') KONIMBAHHSA MaATHUKA; A1) NepeIMBaHHS PiAKOro metany;
€) pyx NOBITPAHMUX KyJb

14 )
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. Ximiuni apumia, a6o ximiuHi peakiii, — e Taki samMiHu, mig yac AKUX n
- OJHi PeYOBHHU II€PETBOPIOIOTHCA Ha iHMIIi. :

L I I R R R R I I R R I I R I I I I I I A A P

ITpukaadu ximiuHux s6uuy: TOPiHHA BYTiJIA, STipKHEHHS Macja, CKU-
CaHHA MOJIOKA, YTBOPEHHA OCaAy IPU MPOIyCKAaHHI BYTJIEKUCJIOTO ra3y uepes
BaHAHY BoAy (npuzadaiime yeil docnid 3 ypokie npupodo3nagcmea) Ta iHmri
(man. 3).

Mpuknagn xiMivHMX SBULLL: @) ropiHHS; 6) pXXaBiHHS 3ani3a; B) GOTOCUHTES

Hagedimvb iHwi npukaadu QiduyHux i XiMitHUX S6UL.

© © © 6 6 6 6 0 0 0 0 0000 s s 0 6 0 0 s s s e e 0 0 s s s e e 60 0 s s e e 000 essee 000 0sseee00sssee0 00 eese e e 0 0

: XimiuyHe piBHAHHSA — Ile YMOBHU 3anuc XiMiuHoi peaknii (ximiuHoro ABU- '
. II1a) 32 IOIIOMOTO0 XiMiuHMX (hopMyI, KoedilieHTiB i BHAKIB «+» Ta «=». :

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

PiBHSIHHS XiMiIYHOI peakuii

IIMHK + XJIOPUIHA KUCJIOTA = IIUHK XJOPHU + BOJAEHb

Zn + 2HC1 = ZnClz + H2

peareHTun npoayKkTn

IMudpu, Hanucawi nepes popMyiaMy PEYOBUH, HA3WBAIOTHCA KoedilieH-
TaMH.

KoediuienTn B piBHAHHI XiMiuHOI peakIlii 3anucyoTh mepes XiMiuHo1o hop-
MYJIOI0 Pe4YOBUHU (Y #00HOMY pa3i He 6cepeduHi Hel Mmix cumeonamu 060x
enemenmia!) apabcbrumu nudppamu. KoedilieHTn 3aMncyOTh B OAUH PALOK
i3 popmyJI010, iX BHCOTA OMHAKOBA 3 BUCOTOIO CUMBOJIIB XiMiUYHUX €JIEMEeHTiB.

15 )



dopmynu

N

2H2 + 02 — 2H20

KoeiLieHTn

KoepimienT 1 y piBHAHHAX He TUIIETHCA.

KoepimieHT BigHOCUTBCS 0 BCiX XiMiUHUX €JIEMEHTIB, 110 € y CKJIaai (hop-
MYyJIu, Ta 00 iXHiX iHAeKciB, Hanpukaaz, v sanuci 3H,SO, KoedimienT 3 Biz-
HOCHUTBCS i 1o ABOX aToMiB I'izporeny, i ;o ogaoro aroma Cyas@ypy, i 40 4oTH-
prox atomiB Okcureny. To:x sanucom mos3uaueno 6 aromis I'izporeny, 3 aromu
Cyabphypy i 12 aTomiB OKcureny.

VY piBHAHHI peakIiii po3pi3HAIOTH JIiBy Ta IpaBy YacTUHU. ¥ JiBi# 3amm-
CYIOTH (QOPMYJIM PEYOBHH, II[0 BCTYHAIOTh y XiMiUHy peakIito. IxHsa saranpHa
Ha3Ba — peareHTH. ¥ IIPaBifi — QOPMYyJIU TUX PEUOBUMH, 1110 YTBOPUJINUCA BHA-
crimox peaxiii. Ixusa HasBa — MPOIYKTH PeaKIrii.

VY pisHEHX peaKIisiXx MOKYTb OpaTH ydacThb OOAMH a00 KiJbKa peareHTiB i
YTBOPIOBATUCH OJUH UM KiJbKa IPOAYKTiB peakitii. Ilepmr Hirk HanmucaTu piB-
HAHHSA XiMiuHOI peakIrii, numryTs ii cxemy. ¥ Hill TAaKOXK € JIiBa i mpaBa yacTu-
HU, ajJie Mi’K HUMU CTOITh CTPiJIKa —>, a He 3HAK PiBHOCTI:

Ca + O, > Ca0O — cxema ximiuHoi pearuyii

Vpienamu — o3Hauyae IepeTBOPUTHY CXeMy Ha PiBHAHHSA peakitii. Heobxis-
HO JOMOT'THCS, 11100 KiJIbKiCThL aTOMiB KOXKHOIO eJIeMeHTa 0 Ta MicJsa peakIrii
0OyJia OMHAKOBOIO.

i Ximiuni piBHAHHA BaIlUCYIOTH i3 JOTPUMAHHAM B3aKOHY 36eperKeHHS -
Macu pedoBuH (3akony M. B. JlomoHOCOBA). :

3HaK «=» y piBHAHHI XiMiuHOI peakIii
n* Mpuragaiite is 7-ro knacy, sk GopMy-  BKasyeHaTe, M0 KiJIbKiCThAaTOMIBKOMKHO-
é" NIOETHCH Lieid 3aKOH. ro xXiMiuHOrO ejeMeHTa B JIiBili Ta paBii
YACTUHI XiMiUHOTO PiBHSHHSA € OJHAKO-
BOI0. A 11100 11€e OyJI0 HificHUM, V PiBHAHHI peaKIlii 1o00uparoTs i 3aINCYIOTEL Koe-
@iyienmu. Hanpuknan, i3 HaBeieHOI BUIIle cXeMU XiMiuHOI peakilii MisK Kajb-
mieM i kucHeM 6aunMo, 110 aToMmiB OKcUreHy 1o peakirii 2, a micjsa peakmii — 1.
VY piBuanni 2Ca + 05 = 2Ca0 roedimnierrom 2 nepen popmyaoio CaO mosenocsa
ypiBuATH OKcureH. A m1o6 KiibKicTh aTromiB Kasbirito 1o Ta miciia peakitii 0yJsa
O0JHAKOBOIO, IIOCTABJIEHO KoedimieuT 2 i mepes GopMyI0i0 MeTaly KaJbIlifo.

i SIxmio B piBHAHHI peakii mepes XiMiuHOIO (DOPMYJIOI0 PEYOBUHU € Koe-
(GimieHT, KiJTBKICTh aTOMiB KOKHOTO €JIeMeHTa B TaKOMY 3aIlici BU3HA- °
yaeThCsAa JOOYTKOM Koe(illienTa Ha iHIEKC. :



ITocximoBHicTS mili i3 HAaMMCAHHSA PiBHAHD XiMiYHUX peakKiiil Oyae TaKoI0:
1) sammcyioTh (opMyJu PEUYOBUH, IO BCTYHAIOTh y peakiliio (peareHris), i
Mi’K HUMHU CTaBJIATH 3HAK «+»;
2) dopmysu peareHTiB BigAinA0Th Bix GOPMYJ MPOAYKTIB peakiiii 3HaKOM
«=»;
3) samucyioTb GOPMYJIH IPOAYKTIB peakKilii, CTaBIAYN MidK HUMU 3HAK «+»;
4) BpiBHIOIOTH KiJIbKiCTb aTOMiB KOKHOTO XiMiUHOT0 ejleMeHTa B JIiBiii Ta mpa-
Biff yacTMHAX XiMiYHOTO PiBHSHHS 3a JOIIOMOTOIO BiIIOBiTHIX Koe(imieH-
TiB — apabCchbKUX 1IUQP, 10 TUITYThCA Iepen GopMYyJI00 i BiTHOCATHCS 40
aTOMIiB ycix XiMiYHUX eJeMeHTiB (hopMyJIn.
XimiuHi peakIrii moAiIA0OTE Ha TPYIU 34 PisHUME O3HaAKaMu. ¥ (-My KJaci
BU BKe [Ii3HaJMCA IPo peakIlii cnoayyerns Ta peakiii posx.aiady.

Peaxiii, y akux i3 ABOX um OiJIbIlle PeUOBMH YTBOPIOETHCS OJHA PeUo-
BUHA, HA3WBAIOTh PEaKIiAMM cmoayueHHA. Peakiiii, y AKux 3 ogHiel pe-
YOBUHHU YTBOPIOETHCS ABI UM OijibIlle PEUOBUH, HA3WBAIOTHh PeaKIiaMM
. PosKIany.

e e es s

XIMIYHI BJACTHUBOCTI KUCHIO. 3 HanucaHHAM PiBHAHD XiMiuHHX
peakIiiii B 03HalOMUJINChH, BUBUAIOUM B 7 KJaci XiMiuHi BJIaCTUBOCTI KHCHIO
0,. MosxHa TTIepeKOHAaTHUCs, 110 KMCEHb JIETKO BCTYIIA€ Y BBAEMO/iI0 3 IIPOCTH-
MU i CKJIagHUMU peuoBruHaAMU. IIpoayKTaMu X peakiiiii € CKJIaaHi peuoBUHU
OKCUIHU:

2Ca + 0Oy = 2CaO
KanbLin okcuag,
4P + 50, = 2P,05
docodop(V) okeng,
Sk 6aunMo, (POPMYJI OKCHUIIB CKJIAZAIOTLCA 3 ATOMIB IBOX XiMiuHUX eJie-
MEHTIiB, OfUH i3 AKuX — OKCHUreH.

...................................................... Tlonpayotine gpynamu
. 3a HaBefeHMMM cxeMaMu npuraganTe Ta HanuLWiTh PIBHSHHS peakuii, Lo XapakTe-
. PU3YI0Tb XiMi4Hi BIACTUBOCTI KMCHIO. :
. C + Oy, —» CO, — Byrnekucanii ras, abo kap6oH(IV) okeua(1)
H, + O, - H,O — Boaa, abo rigporeH okcup
S + 0, - SO, — cipuncTuii ras, abo cynbpyp(lV) okena
Mg + O, —» MgO
MarHin okcup,



Fe + 02 i F6304
3anidHa okanvHa

Cu + 0O, —» CuO
kynpym(ll) okeung,

CH4 + 02 — COQ + H2O

Kap6oH(IV) rigporeH
oKeup, oKkcup,

HZS + 02 - SOQ + HQO

cynsdyp(IV)
oKkcua,

B3AEMOIIA BOIAN 3 OKCUIAMU METAJIYHUX EJIEMEHTIB. Ha-
ragaeMo XiMiuHi BJaCTHBOCTI HANIOIMUPEHIIIIOT0 B IIPUPOAL OKCUAY — BOIM,

BUBUEHi B 7-My KJaci.
Ximismi baacimubocrii bodu

Peakuis po3knany:
2H,0 — 2H, + O,

Bzaemogpgida 3 meTanamm:
Mg + H,0 — MgO + H,T

B3aemogpiq 3i cknagHuMm pe4yoBUHaAMMK:
P,05 + H,O — 2HPO;

Oxcugy TakuxX MeTaIiuHUX ejJeMeHTiB, ak Jlitii, Harpiii, Kaxiii, Kaas-
1itt, Bapiit BcTymaoTh y peakIfito CIIoJydeHHSA 3 BOIOIO:

Li,0O + H,0 = 2LiOH
NiTiM rigpokeng,

Ca0 + H,0 = Ca(OH),
KanbLiin
rigpokcua,

JIiTi#h rigpokcun i KaJbI[ill TiAPOKCHU € IIpeAcTaBHNKAMU CKJIATHUX PEeUo-
BUH, III0 MalOTh 3arajbHy Ha3By ocHOBU. O0MIBA IPOAYKTH PeaKIliil po3unHHi
y BoJi (36epHimb y6azy, w0 pO3HUHHICMb NePULOl Pe1oUHU € 3HAYHO Oinb-
wo10). Taki o0CcHOBM HA3WBAIOTh JIyru. BUSBUTH IX HAABHICTD Y PO3UMHI MOMKHA
3a IOIIOMOT'0I0 iHAUKATOPiB peHoapmareiny, LaKmycy, Memuiopanicy.

Cepen 0CHOB OiJIBIITiCTh — HEPO3UMHHI ¥ BoAi peuoBunu. HampukJianm, Mar-
mi#t rizpoxcug Mg(OH),, kynpym(II) rinpoxcun Cu(OH), HaBeneni rixzpokcu-
IV He PO3UYMHAIOTHCA y BoAi. [Jo0yTH iX B3aEMOi€i0 OKCUAY 3 BOAOIO, AK JIYTH,
He MOJKHA.

Ax 6aummo, coiaTbHUM AJA (POPMYJ YTBOPEHUX PEUYOBUH € HASABHICTH Me-
TAJIYHOTO eJIeMeHTa, 3allCAHOTO IEePIITUM, Ta OJHOBAJEHTHOI TiIPOKCUIBHOL

x
rpynu atomiB OH, 3anucanoi nicyia Hporo. 3arayabHa opmysia ocaoB Me(OH), ..
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B3AEMO/IIA BOAN 3 OKCUJIAMU HEMETAJITYHUX EJTEMEHTIB.
OKcuau HeMeTaJTiuHUX eJIeMeHTiB B3aEMOMIIOTH 3 BOJOI0 3 YTBOPEHHAM KUC-
Jlom, 110 € PeYOBMHAMU MOJIEKYJIAPHOL OyJOBU, HATIPUKJIAL: [

3H,0 + P,05 = 2H3PO,
opTtodocdaTHa
Kucnora

IIpukaagy iHIIIUX KKUCJIOT, III0 YTBOPIOIOTHCSI B3a€EMOII€I0 BOAM 3 OKCH/IA-
mu: cysabdaraa kucaora HySO,, HiTpaTrHa HNO3, kapoonataa HyCOs.

Y ckaami KucaoT pos3pisHATE amomu I'i0pozeHy Ta KUCIOMHULL 3ALUULOK.
Tak, KucaoTHUM 3aauiikoM oprodocdaTroi kuciaoru € POy, cymbdaTHOl —
SOy, HiTpaTHOi — NO3.

© o 6 0 06600000000 s s 00000 s s e e 000 s s e e 0000 csee 000 0sssee00csseee00sssee 0000 sss 00

.

. MoJeKryIu KMCJIOT CKJIaaloThCA 3 OMHOTO YU KiJbKoX aToMiB I'igzporeny ﬁ
. Ta KMCJIOTHOTO 3aJIUIIKY. 3

R I I R I R R R R R I I I T T T R I I I I I ST SRR AP

KucnoTHMH 3a/IHIIIOK PO3TIALAIOTE AK IIIJIiCHY CKJIaA0BY YaCTUHY KHMCJIOT,

i1 BaJIeHTHICTh MOPiBHIOE KimbKocTi aTomiB I'igzporeny.
IcHyIOTH OKCUIM HEeMETAJNIIYHWX eJeMEeHTIiB, dKi He pearyioTh 3 BOIOIO 3

YTBOPEHHAM KUCJIOT, HAaupuKJIany SiOy,
Inpukatopu. HasaBHicTs ocHOB (JIyTiB) i KMCIOT y PO3UMHI BUABIAIOTH 34

JIOIIOMOTOI0 iHAUKAaTOPiB.

© o 6 0 0660000000 s s s e 00 00 s s s e 000 s s e e e 000 ssee 000 0ssseee0csseee00sssee 0000 s s e

IaguKATOPM — PEYOBMHH, AKI IIif Ai€io JyriB i KMCIOT 3MIHIOIOTE CBiil '
Kouip. o iHAUKaTOpiB HameKaTh JJaKMyc, (heHOA(PTaTIeIH, METUIOBUHA g
OpaH:KeBUil (METIIOPAHK). :

I I I R R T R T I I R I I R I I N R I AT P IR E AP AP

eseceesen,

..

Tabnnus 3
3abapBneHHs iHAUKaTOPIB Yy Pi3HUX cepenoBuLLax
CepepnoBuLle
InpukaTop
Kucne HeuTpasnbHe JIy)KHEe

deHondTaneix 6e306apBHUI 6e306apBHUI MaJINHOBUIA

Jlakmyc YEePBOHMU dionetoBun CUHIN

MeTunnoBuii opaHxeBui v o o
4epPBOHWUI OpaHXeBui XOBTUI

(MeTunopaHx)

Kopucryouncs Tabauiieio 3, mpuragaire, Sk 3MiHIOIOTLCA KOJILOPU iHAN-
KaToOpiB y po3uMHAX KMCJIOT i JIyTiB.
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Ximie — ue scumms: emopinka NPUPOGOGOCALGHUKA

LLIo6 y momalLLHiX yMOBax BU3HAYUTU HASIBHICTb JYry Y1 KUCNOTU, MOXHA CKOPUC-
TaTUCSA COKOM KBITOK, Nf0o4iB, kopeHennoais. 3abapBfieHHs1 iM HagatoTb PIBHOMAHITHI
peyoBMHU-0apBHUKK. BOHM 30aTHI 3MiHIOBATW CBilA KOMIP Y MPUCYTHOCTI KUCOTU 4K
nyry. Hanpuknag, Cik BULIHI 441 CMOPOANHU B JTY>)KHOMY CEPEAOBMULLI MOCUHIE, a B KUC-
oMy — HabyLie poXXeBO-4ePBOHOMO KONbopy. [epeBipTe Lie, BUKOHABLUM Taki OCIAN:

Cik BULLHI 41 cMOpPOAMHU MO 4Yepsi fopanTe A0 PO3UUHY MUTHOT
COAM, OUTY, IMMOHHOT KUcnoTu, kedipy. Cnoctepirainte 3a 3MiHamMu, WO BiaOYAYyTbCS.

CiK BULLHI Y41 CMOPOOVHM MO Yep3i goaarite 40 pO34MHY Y BOA; (B Te-
nAii BOAj po34MHEHHS BiabyaeTbCcs WwWemaLle) Mmna (rocnogapcbkoro Y TyaneTHoro),
npanbHOro nopoluky. CrnocTepiraiTe 3a 3MiHamu, WO BiaOYyayTbCS.

Opnep>xaHi pesynbTaT CnpobyiiTe NOSCHUTH.

HabyTi 3HaHHA MOXYyTb BaM 3HaAOOWTUCS B XMWTTi, KONW BMHMKHE MoTpeba
3’ACyBaTu HASIBHICTb YM BiOCYTHICTb KUCNOT i NYriB y AEAKMUX NPOAYKTaxX Xap4yyBaHHS,
3acobax nobyToBOI XiMil.

Znaemo, posymiemo

LLlo Ha3mBatloTb XiMiYHUM ABULLLEEM? FKa iHLIA Ha3Ba XiMiYHUX ABULLL?

Y yomy nonsirae ronoBHa BIAMIHHICTb MiXK ®i3YHUMK Ta XiMIYHHUMK aBULWLAMU? HaBe-
OiTb Npuknagu.

YuMm piBHAHHS XiMiIYHOT peakLii BiopisHAETbCS Big, it cxeMmn?
3 LOTPMIMAHHSAM IKOr0 3aKOHY MULLYTb PIBHAHHSA XIMIYHUX peakL,iin?
HasBiTb BigoMi Bam di3nyHi i XiMi4yHi BNaCTUBOCTI BOAM.

KnceHb y nabopaTtopii 00epXytoThb i3 pe4OBUH, WO JIErko po3KIafaloTbCs Mpu Harpi-
BaHHi. [1epeTBOpiTb CXEMU X peakL,ii Ha PIBHAHHS:

KCIO3 — KCI + O,

H>05 — HyO + O,

KMnO4 — KoMnOy4 + MO, + O,

HgO —» Hg + O,

NaNO3; — NaNO, + O,

a HanunwiTb piBHAHHSA peakLuin 3a HABEAEHMMM CXEMaMU, YKaXiTb TUMK:

$0.)

KNO3; — KNO, + O,

NO + O, — NO,

Li,O + H,O — LiOH

P+ H, > PHj3
Y aKOMy 3 piBHSIHb peakdLiii cyma KoedilieHTIiB € HanbiNbLLIOW, a B AKOMY — HaliMeH-
Loo?

B opHy nocyauHy 6€3 eTUKETKM NOMICTUAM BOOHUIM PO34MH COKY IMMOHA, B iHLLY (Ta-
KOX 6€3 eTUKETKM) — PO3UUH HATPIl rigpokcuay. Ak po3ni3HaTy L pO34MHK 32 AOMOo-
MOrOI0 iHOuKaTopis?
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[TOHATTS NPO PO3HYMHM.
$3 ) Macosa yacTka O34YMHEHOI
B [0O34MHI OEHOBMHM
Sk Bu 3HaeTe, yci Tiga IPUpPOAM YTBOPEHI 3 pe- % BuBYeHHs naparpada

-

yoBUH. PO3pisHAIOTE yucmi pedoBuHu Ta cymiwi. @  AOMNOMOXE BaM:
YQucmi peuwosuHu — Ile PEUOBUHMU, IO HE Mic- ¢ npuragatv, 4MM BIApPISHS-
TATH JOMIIIIOK iHIITMX PEUYOBUH. IOTbCA  MOHATTA  «CyMilll»,
Cymiwi — 1e TOeIHAHHS IBOX i OlybIile pedo- “PO3HNH>;
BuH. Ha BiMiHY Bif uncTuX pedoBuH, cymimii ma- € HaBOAWTU nNpukiaan BOA-

OTH 3MiHHTET CKIa. HUX PO3YMHIB PEHOBUH;
€ PO3PISHATU PO3YUHHUIK | PO3-

IIOHATTA ITPO PO3YHMH. HaiinomupeHi- YUHEHY PEYOBUHY;
MY € cyMmimi BOAM 3 IHINMME PEYOBUHAMU, ¢ anificHioBaTM  OGYNUCIEHHS
10 MaIOTh TBePAUi (Yyrop), piAkuit (cyrvpamna MaCOBOI 4aCTKV PO3YUHEHOI
Kucaoma) 4u rasonomioHuii (amoHiak) arperaTHi PEYOBMHMW B PO34UHi;
craHu. SIKIO OJHA pEUYOBMHA PO3SUUHIETHCA B @ ONUCYBAaTW KiNMbKICHWM cKnag,
iHIiT, YTBOPIOETHCA PO3UUH. PO34MHY.

Po3unHHNK — peyoBUMHA, ¥ AKiN PO3UMHAIOTH iHITY peuoBUHY. Po3umHHMN-
KOM NPUNHATO HA3UBATU KOMIIOHEHT PO3UMHY, BMICT AKOTO OiJIBINUN i AKUNI
Ma€ 3 PO3UNMHOM OJHAKOBUU arperaTHUU cTaH. PeuoBuHa, 1110 PO3SUYMHUIIACT B
POBYMHHUKY, — PO3UYMHEHA PEYOBHHA.

3a 3IaTHICTIO PO3UMHATUCH ¥ BOAi 3a Temiepatrypu 20—25 °C peuoBuHU
YMOBHO IIOAIJIAIOTh HA PO3YUHHI, MAJOPO3YUHHI TA HEPO3IUUHHL.

PosunHHICTL peUOBUH 3aJE€KUTH Bil:

¢ pOBUMHHUKA;

¢ pPO3UMHEHOI PeYOBUHU;
¢ Temmeparypu;

¢ Tucky (nasa rasis).

PeuoBuna Moske H0Ope POSUUHATUCS B OAHOMY PO3UMHHUKY i 3HAUHO Tip-
mre 2060 B3araJri He PO3SUYUMHATUCA — B iHITIOMY.

. PosumHHicTH GinbrocTi TBEPAUX PEUOBUH 30iJbINYyETHCA 3 IIiIBUIIEH- '
HAM TeMIIepaTypu; POSUYNHHICTD IasiB 30i/IbITYEeThCA 31 BHUIKEHHSAM TEM- .
. IepaTypu ¥ migBUIeHHAM TUCKY. Mipoio pO3UYMHHOCTI € MaKCcMMaJIbHA

. Maca po3unmHeHOI pedoBrHE y 100 I pO3UMHHNKA 38 KOHKPETHUX YMOB.
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Mopcbka Bojma, IoBiTps, OIET, CiK POCTMHHNX KJIITHUH, KPOB — MPUKJIAIU
IIPUPOJHUX PO3UNHIB.

MACOBA 9YACTERA dK CIIOCIb BUPAJKEHHA BMICTY PO3UYHNHE-
HOI PEYOBHUHU B PO3YHNHI. OguuM 3i croco6iB BupaskeHHS BMicTy pos-
YMHEHO1 PeYOBUHU B PO3UUHIi € 11 macosa wacmka.

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

h Macosa yaCTKa PO3YMHEHOI PEYOBUHH O, ;, («OMera») — Ie BiJHOIIeHHA
Macy PO3YMHEHOI PEUOBUHMU My, ;, 10 3aTaJIbHOI MACH POZYUHY My, 4y, AKA |
CKJIaIa€ThCA 3 MACH PO3UMHEHOI PEUOBUHMY ¥ MAacu PO3UMHHUKA. MacoBy -
YacTKy O0YMCIIOIOTh ¥ YaCTKAaX BiJl OMMHUIII Ta ¥ BijcoTKaX. 3

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

Oy p. =2 (1)

ITpu o6umcaenHi MacoBoi UacTKY y BiflcOTKaxX 4acTKy Bif pineHHA (opmy-
aa 1) momuoKyI0Th Ha 100 % :

m
o, , =—2--100 % (2)

p-HY

MacoBa uyacTKa IIOKasye, AKY YaCTKy BiJ sarajbHOI Macu PO3UYUHY,
npuiiaaToi 3a 100 % , craHOBUTE Maca PO3YNHEHOI PEUOBUHMN.

Kopucryouncs popmyoro 1, Hanuiremo GOpMyJIn, 3a AKMMA MOMKHA BU-
3HAUUTH MAacCy PO3UYMHEHOI PEUOBUHM Ta Macy PO3UMHY, SIKIIIO BifjomMa MacoBa
YaCTKaA PO3UYMHEHOI PEUOBUHMI:

p.p P-HY p.p
m _ mP~P~
P-HY o
P.p.

PO3PAXYHKU 3 BUSHAUYEHHA MACOBOI YACTKH PO3YHNHEHOI
PEUYOBUHU.

m Posumn macoro 250 r mictuts 50 r 1iykpy. O64UmciiTh MacoBy 4acT-
Ky PO3UYMHEHOI PEUOBUHY B TAKOMY PO3UMHi.

Iawo: PosB’as3aunua
My oy =250T st obumcaeHHA cKopucTaeMoch popmysaamu 1 abo 2:
Muyxpy = 50 T m,,. 50
Oy, =——=—7-=0,2

m,uy 250

Wy — ? m,
p-p- abo O, = -100% = 5—0 100% = 20%
mp_Hy 250

Bidnoasidwv: macoBa uactka mykpy 0,2, a6o 20 %.



m Cynabharuay Kucaory macor 120 © po3umHHIM y BOAL MAacOIO

360 r. O6umCIiTH MACOBY YACTKY PO3BYMHEHOI PEUOBUHU B YTBOPE-
HOMY PO3YHUHi.

TlaHo: PosB’azaunna
Myomn = 360 T 1. O6uyucauMo Macy pO3UNHY:
m,, =120T My gy = Mpory + My, =360r+120r=480T
2. BusHaumMo MacoBY YaCTKy POSUMHEHOI PEUOBMHU 32
) ¢opmyoro 1:
O)p.p. . 120
=——=0,25, ,25+100 %) =259
Dp.0. = 480 1 0,25, a60 (0,25 100 %) =25 %

Bidnoasidwv: MmacoBa yuacTka posunHeHnoi peuosunu 0,25, abo 25 %.

SKI10 10 PO3UMHY HOJIUBATHU BOAY, TO 30iIbIIYIOTHCA MACH POSUMHHIKA Ta
poO3UMHY, a Maca PO3UMHEHOI PeYOBUHY JIUITAETHCA 6e3 3MiH. To6TO po3UunH pos-
0aBJIsIeTHCA, 1 BiJ IIOT0 MacoBa YaCTKAa PO3UNMHEHOI PEUOBHUHU 3MEHIITYETHCS.

m o po3unHy KyXoHHOI cosi macoio 200 r i3 MacoBOO YaCTKOIO PO3-
yprHeHoi coJri 30 % mosman 100 mu Bogu. O0UMCIiTH MAacoBy YacT-

Ky PO3UYMHEHOI COJIi B HOBOMY PO3YMHi.

Hamo: PosB’asanua
mypuy=200T 1. BusnaumMo Macy coJii B IIepIIIOMY PO3UYMHI:
®1 ¢omi = 30 % Meoni = My pgy * Op.p. = 200-0,8=60T
Vsomu = 100 mu1, 2. O6UnCJINMO Macy APYToro PO3UMHY:

abo Myonn = 100 r Mg pmy = Mipny + Myonn
My pay = 200 T + 100 T = 300 T

mP~P~

3. 3a Ghopmy 1010 O, 1, = 00YIICIIMO MAaCOBY YaCTKY
p-HYy
POBUMHEHOI PEYOBUHH Y IPYTOMY PO3UMHI:

0
O comi = ﬁ= 0,2, a6o 20 %

Biodnoaidb: MacoBa YaCTKa PO3YMHEHOI PEYOBUHU B HOBoMY po3unHi — 20 % .

®2 (comi) — ?

Iumoni BuHUKAEe moTpeba 30iIBITUTH MacOBY YaCTKy PO3SYMHEHOI PEUYOBUHU
B VK€ BUTOTOBJIEHOMY po3uuHi. [ i1 36imbIrenHa abo J04a0Th MOPILii0 PO3-
YMHEHO1 PeYOBUHU, a00 BUTIAPOBYIOTH BOLY.

HocuTs yacTo moctae HeOOXimHiCTh (HanpUKJIaL, IPUTOTYBAHHA ITYKPOBO-
0 CUPOITY AJSA BapeHHA UM KOMIIOTY, MapuHaAy JIJisi KOHCEPBYBaHHSA OBOUYiB,
COZ0OBOTO POBUUHY IJIA MOJOCKAHHSA ropJia TOI0) y IIPUTOTYBaHHI IEeBHOI 1I0-
pILii po3YMHY 3 BiIIOBiJHOIO MaCOBOIO YaCTKOIO PO3UYMHEHOI peuoBuHU. [lepin
Hi’K BUKOHATH IOAi0OHe 3aBIaHHS, HeOOXiTHO MPOBECTU MaTeMaTHUYHi po3pa-
XYHKHU 3a 3pa3KOM IpUKIany 4.

YTGERE S fIxa maca HaTpPill rizpokcuny i BoAM 3HALOOUTHCA AJS IIPUTO-
TyBaHHA po3unuy Macoo 500 r 3 MacoBOO YACTKOIO PO3UMHEHOI
peuoBurm 10 % ?

23 |
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Hamo: PosB’azanua

oy =
(r ? rconi Z)lj,i,: i)goo/z , 1. O6uncaumo macy comaiy 500 r

' T PO3UuHYy:
* * " 4600,1 Meoni = Moy * Ooni = 5007+ 0,1 = 50 T
®pp. — ? 2. 3HaX0MMO Macy BOJH B IbOMY
pPO3YMHI:
Mopn = Mpay ~ Meoni = 900 =501 =450T1

500 p-Hy
Oconi = 10 % |

SR Bidnosidw: 50r coii, 450 r BogH.

* Cmopmm epyquma

['ycTHa BOOHOrO PO34YMHY PEYOBUH BIOPISHAETHCS Bi4 FYCTUHW PO3YUHHUKA.
LLlo6 nepekoHaTMCs B LIbOMY, MOXHa MPUroTyBaTu PO3YUH COJIi UM LyKPY 06’€MOM,
Hanpuknag, 1 n i 3Baxutn noro. Maca BusiBuTbCs Ginbwoto 3a 1000 r, To6TO 3a
Macy BoAu Takoro camoro o6’emy. Maca po3umHy MeamnyHoro crnmpty o06’eMom
1 n, HaBnNakuW, MeHLUa Bif, Macu BOAM Takoro camoro o6’emy. Tomy, SKLLIO B PO3-
paxyHkax MacoBOI 4aCTKM PO3YMHEHOI PEYOBMHM BiOOMUIA OBG’€EM PO34MHY, a He
Moro maca, HeobXigHO Mpu OOYUCNEHHSAX BMKOPUCTOBYBATU 3HAYEHHS TYCTU-
HU poO34nHYy (p). Mixk 06’€MOM, Macol Ta FYCTUHOK PO3YMHY iCHYE 3aNexHiCTb,
LLO BUPaXaeTbCs GOPMYOI0:

V=

m
]
p
neV — 06’eM po3uuHy;

m — maca po3yuHy;

p — rycTUHa PO34UHY.
3Biacu

m V.

p-uy ~ Vpuy ' P-

w Po3uuH o6’emom 0,7 1 MICTUTb PO3YMHEHY PEYOBMHY MarHin cynbdar
(MgS0,) macoto 154 r. O64uMcniTb MacoBy 4acTKy MarHin cynbdaTy B
LbOMY PO34MHI, SKLLO BiAOMO, LLO MOro rycTtuHa gopisHioe 1,1 r/cms.

154 r coni AaHo: Po3B’'ss3aHHS
= Meoni = 194 T 1. O64NCNMMO Macy pPoO3yNHY
qﬁ"";? * Vpy=0,71=700cm® |32 dopmyrnoto:
. Pp-ny = 1,1 r/cm3 My = Vipony * P-
Oconi — mp.Hy=7OO cm3 - 1,1 r/CM3=77Or
0,7n p-gy coni T 2. OB4MCAMO MaCcoBY 4aCTKy COJli:
Dconi =
Pp-ny = 1,1 1/CM3 |
p-Hy Ogor = Meoni 100 %
o M-y
154r
WOconi = ﬁ -100 % =20 %

Bipagnosiab: MmacoBa vacTtka cosni 20 %, a6o 0,2.

¢
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JanTte 03Ha4eHHs PO34MHY, PO3YMHHKMKA, PO3YNHEHOI PEYOBUHM, MACOBOI YaCTKN PO3-
YMHEHOI PEYOBUHN.

3a kM hopmynamm 064MCIOKTb: MaCOBY HaCTKy PO34MHEHOI PEYOBUHU B PO3YMHI;
Macy po34mHy?

a HaBegiTb NpUKNaay po3HMHHIIKIB.

36inbLUMTLCS Y BMEHLLNTLCSH MAacOBa YacTka PO34YMHEHOI PEHOBUHMU B i BOOHOMY PO3-
YMHI, 9KLLO:

a) 00 PO3YMHY A0NNTN BOAN;

0) PO34MH HAaCTKOBO BUMAPUTK;

B) A0 PO34MHY 0OAATWN NEBHY MNOPLLi0 PO3YNHEHOI PEYOBUHN?
ﬂ Y1 € HeOOXiOHICTb AN NPUrOTYBAHHS PO3YMHY:

a) 3BaxyBaTtu BOAY;

0) 3BaxyBaTV TBEPAY PO3HMHEHY PEYOBUHY;

B) BiMioptoBaTn 06’eM BOOW MIPHUM MOCYAOM?

YoMy He MOXHa BUAINNUTY KYXOHHY Ciflb 3 Tl BOOHOIO PO34uMHY QinbTpyBaHHAM? 3anpo-
NMOHYMTE cnoci® PO3aifieHHs CyMiLLi KyXOHHOI COJli, BOAW | 3aNi3HMX OLLYPKIB.

a 9ki pO34MHM Ta 3 KOO METOI0 BM i Balla poanHa BUKOPUCTOBYETE Y MOOYTI?
a OnuLWiTh 3HAYEHHS PO3YMHIB Y XUBIli NPUPOL;.
m 9K Nig BNAMBOM TEMNepaTypu i TMCKY 3MIHIOETbCSA PO3YUHHICTb rasis?

w 3akiHyiTb pevyeHHs: Po34uHHICTL Garatb0x CcOJeli y BOAi ...
OJHVM i3 3anponOHOBaHNX BapiaHTIB MOro NPOLAOBXEHHS:

a) 36iNblUYETLCS NPU HarpiBaHHI;
©) 3MEeHLLYETLCS NP HarpiBaHHi;
B) HE 3aJ1IeXUTb Big, TeMnepaTypu.

OB6unCNiTL MAcOBY YAcTKy PO34YMHEHOT PEYOBUHUN B PO3YKMHI, BUTOTOB/IEHOMY B PE3YJib-
TaTi PO34MHEHHS KyXOHHOI coni macoto 10 ry Bogi macoto 390 .

ﬂ ¢ky macy coni cnig, po34YnHUTKL y BoAji 06’eMmom 270 M, Wwo6 oTpMmaT PO3YUH i3 Ma-
COBOIO HAaCTKOK PO34MHEHOI pevoBuHu 10 %7?

g 3 po34unHy macoto 300 r i MacoBOIO YaCTKOK KyXOHHOI coni 12 % Bunapwim Bogy mMacoto
100 r. Aka MmacoBa YacTka PO34MHEHOI PEYOBMHN B PO3UMHI, LLIO 3aNIMLLNBCS MiCAS LbOro?

@ PosuuH macoto 200 r i3 MacoBo HacTkow Lykpy 15 % posbaBunm Boaoo 06’eMom
100 mn. OB4MCniTb MaCOBY YaCTKy LLlYyKPY B YTBOPEHOMY PO3UUHI.

g [0 450 r po34mHy 3 MacoBOIO YaCTKOK KYXOHHOI coni 24 % popanu we 50 r uiei camoi
coni. Ylka macoBa 4acTka CoJli B YTBOPEHOMY PO3YUHI?

E Lna nonockaHHa ropna, npu 3y6HUX 601X ePEKTUBHUM € BUKOPUCTAHHSA PO3UYUHY
Xap4oBOI COAM 3 MaCOBOIO HYACTKOI PO34MHEHOT pedyoBuHM 10 %. 3aiicHiTb HeoOXiaHi
pO3paxyHky Ans npurotyBaHHa 80 r Takoro po3ymHy.

Ha eTunkeTui MogHOT HACTOSIHKM BKa3aHO, LLO Lie CMMPTOBUIA PO34nH 06’emomM 10 mn i3
MacoBOI0 4acTKolo noay lr 5 %. O6uncnite Macy oy B ogHOMy hiakoHi, NPUIAHABLLN
ryCTUHY PO34uHy 3a 1 r/min.

25 |



_AEPIOAMYHNIA 3AKOH
WAEPIOAMYHA CUCTEMA

r XIMIYHIX EAEMEHTIB.

ol de  BYAOBA ATOMA:

IlepioduuHomy 3aKOHY MAUOYMHE He 3A2POHCYE PYUHYBAHHAM,

NN _ 4 a auute po3by0o8y il po36UMOK 00iUE...
2 " : (D" FMendeseet) 5
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Y 7-mMmy knaci BU BUMSIMCH KOPUCTYBaATUCSH NEPiOAUYHOIO CUCTEMOIO SIK
AOBiAKOBOIO.

BuByaloum U0 TemMy, BM Ai3HAETECHA: YYUM 3YMOBJIEHE PO3MilLleHHS
TOrO 4M iHLWIOro efleMeHTa y NeBHi KAiTUHLI Tadénuui, 9K T BUKOPUCTO-
BYIOTb AJIS NMPOrHO3yBaHHSA BJIACTUBOCTEN PE4YOBUH; MPO 3B’A30K MiXK
OynoBOIO aTOMa Ta BNaCTUBOCTAMU PE4OBUH.

Micna BUBYEHHS TEMU BU 3MOXeTEe: "
rosICHIOBaTY 3B’930K rnepioanyHoi cuctemu 3 6Y10BOK aT
cK/1aaaty e1IEKTPOHHI Ta rpa@ivyHi e1eKTPOHHI POPMYJiv aTOMIB;
00OrpyHTYBaTy Qi3nyHMI 3MICT rnepioamny OHY;

onepysaTtu iHpopmaLjieto, 3akiaaeHoro ANYHIA EUCTEMI ‘
JJ151 XapakTepuCTUKn XiMiYHOro esieme Oro Criosyk; .

KeuaiB irl;qpf's oKcuaiB,

rpoCTEXYBaTH NEPIOANYHICTb Y BACT
6y.10BYV €JIEKTPOHHMX 0O60J/IOHOK aTo

Oro CBITY, 3ak/1alieHy B repioan4yHomy

B8

PO3YyMITV Kpacy i rapMOHItO - HaBKOJIN
3aKOHI



KOpOTKI ICTOPMHHI BIAOMOCTI
84 ) npo crpobiu kaacudikallii
XIMIYHMX EAEMEHTIB

P03BUTOK KOKHOI HAYKH PO3IIOUMHAETHCA 3 HA- @
KONUYeHHA (pakmis!, aki 3 vacoMm miggamoTh Kiaa-
cudikanii — momisy Ha rpynu 3a IEeBHUMU O3Ha-
KamMu. @aKTaMU OPO iCHYBAHHSA MPOCTUX PEUOBUH

BuBYeHHs1 naparpada
AOIMOMO)Ke BaM:

€ 03HANOMUTUCH i3 NEPLLUNMU
KnacuoikauigMmm  XiMiHHUX

[ X

3aJisa, 30J10Ta, Mini, osoBsa, pTyTi, CBUHIIIO, Ccpibiia eNeMeHTIB:

onepyBanu anximiku. HaBiTe mpugymanu BuTiio- & 3’scyBaTU XapaKTEPUCTHKY,

BaTi ITO3HAUEHHSA CUMBOJIIB XiMiYHUX €JIeMeHTiB, 3 32 KMV 3AiMCHIOBANM KNa-

aTOMI1B AKUX I11 PEYOBUHU YTBOPEHL. cudikauito  xiMiYHUX ene-
VYV 1750 p. 6yo Bigomo 15 ximMiuHMX ejleMeHTiB. MEHTIB A0 BiAKPUTTS Nepio-

ITe me Tak 6araTo, 11100 BifuyBagacs rocTpa morpeda AMHHOrO 3aKOHY;

Bix kaacudikanii. Tamactynni 50 pokis osgameny- ¢ Ai3HATUCS, HACKINBKN CTPIM-

BanucABigKpuTTAM 20-TH XiMiYHIX eJIeMeHTiB, TOG- KM Gynio BIAKPUTTA XiMiu-

TO IXHs KiNbKicTh Oinbilie Hik mogBoinacs. Ha mep- 8 ISR 87 240411 = G
noyatky XIX cT.

mry nmosgoBuHy XIX cr. (1801-1850 pp.) npunagae

BigkpuTTs 11e 24-X XiMiunux eaeMmenTis. Y 1869 p.

KiJTBbKicTh BifoMuX XiMiYHUX eJeMeHTiB mocsariia 63-x, a piBHUX PEeYOBUH —

coteHb Tuca4. [lorogbTecs, Taka KiJbKiCTh eJIEMEHTIB Ta CIIOJYK moTpebyBa-

Ja meBHOI KJacudikaiii, 60 mpaimoBaTi 3 PO3PidHEHOI0 HEBIOPSIIKOBAHOIO

iH(opMalriero cTaBaso Aegalii BayKue, a BUBUATHU XiMito (AK i Oyab-aKy iHITY

HayKYy) JUIIIe MIJIIX0M 3anaM’ ATOBYBaHHS — B3araJji HeMOKJINUBO.

Ilepuri kaacudikarii 0yab-uoro 3assuuaii Hemockouasdi. Tak, y 6iosorii
BUAW TBApWH CIOYATKY KJacuU(piKyBasd 3a CEePEeJOBUINEM iXHBOTO KUTTH.
Tomy KuTHu crepiny O0yau BigHeceHi 1o pub, a He J0 CCABIIiB.

3po0bKrMO eKCKYypC B icTopiro ximii # 3’sicyeMo, 0o axux Kjaacupikamii xi-
MiYHUX eJIeMeHTiB BIaBaJInCsA B PisHi yacu.

IIEPITA KJIACUDPIKAIIIA XIMIYHUX EJIEMEHTIB. Ogua 3 mepiaux
kyacupiramiit (1786—1787 pp.) HanekUTH (hpaHIly3bKOMY BUeHOMY AHmya-
ny Jlasyasv€, AKUii OAIIUB BiJOMi Ha TOI Yac eJIeMEHTH Ha
MeTaJivuHi 1 MeTanoigu (y cyyacHi# ximii — Hemerasiuni) Ha
OCHOBIi BJIACTUBOCTEN IMIPOCTUX PEUOBUH, IO YTBOPIOIOTHCA 3
ixHix aToMiB. PaKTUYHO B OCHOBY IIiei Kaacudikaiii 0yB mo-
KJIaJeHUH IMOAiJI IMPOCTUX PEUYOBUH 3a 30BHINTHIMY IIPOsIBaAMU
ixHiX (PiBMYHUX BJIACTUBOCTEN.

Ileit moxin icuye i moremep. Xoua goOpe Bigomo, 1Mo BiH
HeIOCKOHAaJIUI, 60 € eJIeMeHTH, AKi 3aJe;KHO BiJf YMOB MO-
JKYTh IPOABJIATH XiMiUuHI BJIacTHBOCTI i MeTaIiUHUX, i HEMe- 1
Taadiuaux ejgemenTis. Hanpukaan, ion HaJIEKUThL 4O HeMeTa- _

JIYHUX eJIEMEHTiB, X0ua y'Ir)BopeIfa Hni mpocTa peqli)BnHa on #Hﬂwaﬂ' ./laéiyajbe

= |

1 PakTy — ue peanbHi, HeBuragaxi noaji 4n AsuULLA.
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I, mae meraniunuit 6uck. TumoBuit He-
Mpurapaiite 3aranbHi Gi3vyHi Bnac-  MeTaxiuHuit eaemMeHT KapOoH yTBOpIoe
TMBOCTI MeTasiB i HemeTasnis. Hase- IPOCTy peduoBHHY rpadiT, gKa, momidHO
AiTb NpuKnann. IO MeTaJIiB, 1o0pe IIPOBOAUTE eJIEKTPUY-

HU cTpyM. I TaKUX MPUKIALIB YMMAJTIO.

Heatermaan

YepBOHUI

¢docdop

m {

ITPUPOOHI POOVMHM XIMIYHUX EJIEMEHTIB. Hactyuruit mogin xi-
MiUYHMX eJIeMeHTiB II0JIsIiraB B 00’ €JHAHHI CX0/KHUX 3a BJIACTUBOCTAMU eJIeMeH-
TiB Ta iIXHIX CIOJIYK B OJHY IPyIry — IPUPOIHY poauny. Taxk OyJsio BuoKpeme-
HO POAUHU’:

¢ ayxcrux Mmeraniunux esnementiB (Jliti#i, Harpiii, Kaumiii, Py6izii,

Ilesiit);

® zanozenie (Payop, Xiop, Bpom, Mox, Acrar);

¢ inepmnuux enremenmie (I'eniii, Heon, Apron, Kpunron, Pagon).

IIpo ocoGmBOCTI X PEUOBUH BU [i3HAETECH OijIbIlle B HACTYIIHUX IIapa-
rpadax.

O0’emqHaHHA y IIPUPOAHI POAMHM 0yJI0 KPOKOM Y PO3BUTKY KJacupikairil
ximiuamx esiemeHTiB. IIpoTe HemocKoHaJiCTh IIiel Kiaacudikarii mossarae B
TOMY, III0 BOHA HE CTOCYETHCS BCiX XiMiUHMX eJIEeMEHTiB i B Hill He IIPOCTEKY-
€ThCA 3B’ 30K MijK OKpEeMUMU POAUHAMMU.

e
AniomiHin

28
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MNONEPEAHUNKW O. |. MEHOEJIEEBA

TPIAIN XIMIYHUX EJIJEMEHTIB. ¥V 1829 p. mimersb-
kuit ximix Hozann Jle6epéiinep moBifoMus 1Ipo Te, 110 BiH
BUIiINB D Ipym i3 TPhOX XiMiUHO CXOXKUX €JIeMEHTIiB ¥ KO-
miti. Taxi rpynu Bin Ha3BaB Tpiagamu. Po3ensaHemo npukaia-
Ju mpiad.

Moranny [JebGepeiiHepy BAanocs BCTAHOBUTY NepLUi 3aKOHOMIPHOG-
Ti B 3MiHi BlacTMBOCTEN enemMeHTiB. BiH 3ayBaxuB, WO SKWO po3Ta-
LyBaTM TPWU CXOXi 3a XIMIYHHMMW BNACTMBOCTSMU €/IEMEHTN B NOPSAKY
3POCTAHHS IX aTOMHKX Bar (Tak Ha TOW Yac Ha3mBaam aTOMHy Macy), TO

aToMHa Bara Apyroro (cepefHboro) enemeHrta Oyae OOpiBHIOBaTH ce- .
peaHbLOMY apudMeETUYHOMY aTOMHMX Bar NepLUOro i TPETbOro. B %efe/geu 1%‘
7+ 39
Ar (Na) = % =23

Yuenuii BuBiB TaxKy 3aJIe’KHICTh: *. TlepekoHaiiTecs, O Le AiCHO Tak,

aTOMHa Maca CepeJHbOorI'o eJIeMeHTa 'y ij.- @" Ha anK”ani Tpia,D.I/I (P, AS, Sb), y34B-

azi € cepenHiM apu(PMETHUYHUM aTOMHUX WM OOJATKOBI AaHi 3 nepiognyHol

Mac KparHiX eJIeMeHTiB. cucTemu.
IIpore cmpoba BUYEHOro B3rpPyIyBaTu

eJIeMeHTH Y TPiaJau He cTajia 3araJIbHOBU3HAHOIO KIacu(iKalri-

€10, OCKIJIbKIY BOHA He OXOILII0OBaJIa HaBiTh IIOJIOBUHU BiJOMIX

Ha TOM yac XiMiuHUX eJJeMeHTiB.

OKTABU XIMIYHUX EJIEMEHTIB. ¥ 1863 p. aHn-
riificekuit ximik Jacon Horonendc momMiTuB, 110 AKIIO PO3-
TaIlyBaTU €JIEMEHTH B IMOPAAKY 30iJIbIITeHHS aTOMHOI Macu
(Ha To#l yac BOHA MaJjia Ha3BYy «aTOMHAa Bara»), TO KOMKHUHA
BOCBLMUI eJIleMeHT OyJe IMOAiOHMM OO IIePIIIOro
(BimJik Besiu Bim AKOT'0O 3aBTOJHO OOPAHOTO IJIA

MOYaTKYy eJieMeHTa). YUeHUl o0pa3Ho MOPiBHAB —- —
mei (pakT i3 My3WUYHOIO OKTaBOK (0OKma mepe- — < e
KJIaaeThbCA 3 JJATUHU AK 60CbMaA). oC

A GaumrTe, eJeMeHTH NIPUPONHOI POAUHU H L BeBCNOF
rayioreHiB @yyop i XJop mpeacTaBAsSIOTh HOTY
0o, a cuMBoOJIU JYyKHUX ejgemenTiB Harpiit i Ka- _ — ()
Jifi BigmoBizaroTh HOTI pe. i =0 &

OpHak y BUIJISAI OKTAB YUYEHOMY BIAJIOCS J e
posTaiyBaTi, He MOPYIIYIOYU MPABUJ, JIUIIE R
17 ximiuHMX eJleMeHTiB, II[0 B cyuacHiil mepio-

JU4Hil cucTeMi posramioBaHi nepmumu. A gasi — —~= (<)

. . P
3aKOHOMIPHICTH IIOpYyIIyBaJJacd, TOMY IIPO Iie j o] o A
BiIKPUTTA MIBUAKO 3a6yJIH. @

Cl K Ca Cr Ti MnFe Co
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TABJINIIA XIMIYHUX EJEMEHTIB JIOTAPA
MEMEPA. Hait6uxue 10 BIIKPUTTA 3aKOHY, III0 IIOACHIOBAB
0U BJIACTMBOCTI BCiX XiMiuHUX eJieMeHTIB Ta KJjacu(iKyBaB
ix, migifinioB HimMenbKuit yuenuit Jomap Meiiep, axuii y
1864 p. po3MicTUB ejleMEeHTHU 3a 3POCTAaHHAM aTOMHUX Mac i
posmoniiuB ix Ha 6 rpyn 3a BajmeHTHicTO. [IpoTe Buenuii He
3MIr' y3araJbHUTH OJepKaHi Ha OCHOBi CIIOCTepe:KeHb pe-
3yJBTATH TA BCTAHOBUTU 3aKOHOMIipDHICTH, IO CTOCYETHCA
BCiX eJIeMeHTiB.

Temep Bu yCBiOMJIIOETE, HACKIIBKY TPUBAJIMM 1 CKJIAL-
HUM OYB IIOIITYK YHiBepcaJabHOI Kaacudikaiii XxiMmiuHUX eJie-
MEHTiB.

Y posraaHyTux Kjaacudikaligx ydueHi Opasii 3a OCHOBY
oAy XiMiUHUX eJIeMeHTiB Ha TPYOU CX0xdcicmb CKAA0Y Ta
gaacmueocmeil YTBOPeHUX HUMU peuyoBuUH. lleil miax Bu-
ABUBCSA HEJOCKOHAJINM i He JaB MOKJINBOCTI KIacu(ikyBaTu
BCi xiMiuHi esleMeHTH.

Pociticekuit ximixk Jmumpo Iéanoeuuw Mendences, Ha
BiAMiHY BiJ CBOIX IONEpPEIHUKIB, BUPIMINUB ITYKATU 3aKOHO-
MipHOCTI y 3MiHi 81acmusocmeil esemenmi6. 3aBAAKU ITHO-
My BueHHH y 1869 p. BifiKpuB 3arajbHUN 3aKOH IPUPOIU —
nepiogMYHUN 3aKOH.

mige — ye acumma: SMOPIHKA WPUPOGOGOCAGHUKA

KopucTytouncb nepioanyHo0 CUCTEMOIO FK A0BIAKOBOIO, BU-
MULWLITL Y 30LWUT CUMBOJIM  XIMIYHUX €/1IEMEHTIB TPbOX NPUPOLAHUX POOUH —
JY>XKHUX, FasioreHiB Ta iIHepPTHUX XIMIYHUX €IEMEHTIB.

‘;’ Cwmucao wpo ocrobre

v/ KoxHa Hayka Mo4mMHaeTbCa 3 HAaKOMMUYEeHHs (akTiB, fKki 3 4acoM y4eHi nigna-
I0Tb Knacudikauil — no4iny 3a NnEBHUMM 03HaKaMM Ha OKPEMI rpynu.

v/ B ocHOoBY knacudikauii XiMiYHUX eNeMeHTIB Ha MeTaslidHi Ta HeMeTanivHi no-
KJ1aQEeHO CXOXICTb BIACTUBOCTEN IXHIX CMONYK.

v/ Ha nmigctaBi CXOXOCTi BNacTMBOCTEN €/IEMEHTIB Ta IXHiX Crnonyk Oyso
BUAINEHO NPUPOLHI POANHU NY>XXHUX METasiB, rafioreHis, iHepTHUX rasis.

v' Y XIX cT. yyeni . debepeiinep, Ox. Hetonenac, J1. Meiiep oONOBHWUAM
XiMil0 HOBUMU KnacudikauigaMmuy XiMiYHUX eJIEMEHTIB, Y SK1X, NPOTe, HE NPOo-
CTEXYBaBCS 3B’130K MiX iX OKPEMUMU FpynamMu.

v/ [o sigkputTa . |. MeHaeneesnm nepioamyHoro 3akoHy 3HaHHS Mpo XiMidHi
eJIeMEeHTU ICHyBanun y BUrnaai GakTis, He NOB’A3aHNX Y EQVIHE Line.

B0}
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MpurapanTte Ta Ha3BITb BiAOMI BaM kKnacudikau,ii, WO iCHYIOTb B iHLLINX HayKax.

3a 9knMmM 03HaKaMu enieMeHTr B6yo cnoYaTky NoAifIieHo Ha MeTanivyHi Ta HeMeTanivHi?

Y yomy B1 BOa4aeTe HEQOCKOHANICTb LET knacudikalii?

3a ak1MMK 03HakamMu yknageHi knacudikadii eneMeHTIB Ha Tpiaan, OKTaBu?

Mpo iCHYBaHHSA KX NPUPOAHUX POAVIH BU Ai3Hanuca? LLLo ctano 3aranbHo knacugi-

KauilnHOO 03HaKOO A1K IX BUANEeHHA?

2acemocobyemo

BuUnuwiTe y XpOHONOr4YHOMY NOPSAAKY 3a3HayeHy B naparpadi iHdopmauio npo Kinb-
KiCTb BifOMUX Y Pi3Hi poku XVIII-XIX cToniTe XiMiYHUX ENEMEHTIB.

@ Po3po06iTk i CamMOCTIAHO 3aM0oBHITL TAGIULLO «3 iCTOPIT KnacudikaLi XiMi4HX eNeMeHTiB».

.l-rr-‘_.
'8 53 XIMIYHMX EAEMEHTIB
& -

Ila mpupoaHa poauHa HAJiuye I’ ATh XiMiuHUX
enemenTiB: Jliti#i (Li), Hatpiit (Na), Kauniit (K), Py-
6ixiit (Rb), Ilesiit (Cs). Yci BoHu Oysiu BigKkpuTi B
XIX cr. Ille oguH cxoKu i3 HUMU ejieMeHT PpaH-
it (Fr) mno6yau mryuno y XX cr. HasBy «ay:KHi»
BOHU OTPUMAJIU BiJi Ha3BU CKJIAJHUX PEUOBUH JIY-
IiB, IO YTBOPIOIOTHCA IPHU iX B3AEMO/iI 3 BOZIOIO.

JIy:xHi MeTasiuHi eJIeMeHTY Y TPUPOAIL TPATLIIA-
IOTBHCS JIUIIIE Y CKJIa/i CIIOJYK.

DIBUYHI BJIACTUBOCTI JIVIKHUX META-
JIIB. IIpocTi peuoBuHU, YTBOPEHI aToMaMu JIYK-
HUX €eJIeMEHTiB, — Ile MeTajau cpibJisgcTo-0igoro
(1esiit — 30JI0THCTO-’KOBTOT0) KOJIBOPY 3 ACKPABO

@
@
L 2

L 2

R [TOHSTTS MOO POAUHY AYXKHMX

BuBYeHHs naparpada
AOMOMO)Ke BaM:

3PO3YMITU MOHATTS JIYXKHUX
E€/IEMEHTIB i TYXXHUX METANIB;

3’acyBaTu ChiNbHI BNacTu-
BOCTIi NYXXHUX MeTanis;

[0BIfaTMCS NPo MicLe NyX-
HUX €NIEMEHTIB Y nepioamy-
Hil cucTeMi;

3’acyBaTu, 4M 3MIHIOKOTb-
ca di3nYyHI W XiMiyHI Bnac-
TUBOCTI NIYXXHUX MeTaniB 3i
36iNbLIEHHAM NOPSAKOBOrO
HOMepa.

BUDaAXEHUM MeTaJiuHUM

onuckoM. BoHU HACTiIBKY M’ AKi, 1110 JIETKO PisKyThCS HOKeM (maJt. 4).

Mas. 4

Hatpin — m’aknin metan
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Y mpuponi Jy:KHI MeTaau BiACyTHi, IPpOTe iCHYIOTHL CIOCO0M, AKMMU iX
MOJKHA OJepiKaTu i3 CKJIaJHUX peuoBMH. Ta uepes BUCOKY XiMiUHYy aKTHB-
HiCTh BOHHU He MOJKYThH 30epirarmcs BiAIKPUTO Ha IOBiTpi, ToMy IIIO0 Bigpasy
BCTYNAIOTh y XiMiuHi peakiii 3 KucHeM, BOI0IO, III0 BXOAATH IO MOTO CKJIALY
(man. 5a, 58). Tomy ny:xHiI MeTanu 36epiratoTh Iijg mapom racy (maJg. 56), ma-
padiny TOIo i3 CYyBOPUM JOTPUMAHHAM IIPABII IOMKEIKHOI Oe3IeKn.

N -

Peakujs HaTpito 3 kucHeM (a), 36epiraHHs HaTpIto Nig wapom racy (6),
ropiHHA HaTPIlo B Cipui (B)

JIy:kHi MeTanu HaJeKaThb M0 JIETKUX Ta JIETKOIJIaBKUX PEUOBUH, MAIOTh
BUCOKI TemJIONPoBiAHicTh i esleKTponpoBigHicTh. To0TO 116 TUIIOBI MeTaxu, di-
3WYHi BJIACTUBOCTI AKMX 0araTo B YoMy IIOAi0Hi.

IIpore «momiOHmii» He o3HAUae «OAHAKOBHUii». Ha mimTBepm:KeHHS IIHOTO
POBTIAHBbTE Ta0JUIIO 4.

Tabavus 4
MopiBHANBHI XapaKTEPUCTUKN JTYXKHUX €JIEMEHTIB i IX NPOCTUX PEYOBUH
LT ELICIT BigHOCHa Temne- Temne-
. . HOoMep Hasea
XiMiyHuM . aToOMHa partypa patypa | lyctuHa,
enemMeHTa npocTol ) 3
enemMeHT e g e Maca nsiaBfieH- | KUMiHHSA, r/cm
. (okpyrneHo) HS, °C °C
cuctemi
NiTin 3 niTin 7 180 1370 0,53
Hatpin 11 HaTpIn 23 98 900 0,97
Kanin 19 Kanin 39 63 776 0,85
Py0Gigii 37 pybigin 85 38 705 1,5
Llesin 55 Lesin 133 28 688 1,9

A
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: BukopucTanTe Tabnuuto ana BianoBioen Ha 3anuTaHHs:

1) Yv niaTBEPAXYETLCS HaBeAeHa B TEKCTI iHpopmalLlis MPo HEBUCOKI Temnepa- -
. TYPW NAaBAEHHS Ta KUMiHHS NY>XXHUX MeTanis? ([ns nopiBHAHHA: TemnepaTypa nnas- :

- neHHs migi — 1083 °C, 3aniza — 1539 °C.)

2) Ak i3 Ny>KHUX METanNiB Mae HaMHWXYy TemnepaTtypy nnasneHHa? (lMopis- :

HANTE T 3 TeMnepaTypoto Tina NoaANHN.)

3) [0 nerkmx 4m BaxkKmx MeTasiB Hanexarb Ny>XHi metann? (3ayBaxTe, WO Me-

Tanun 3 ryCTUHOIO 40 5 r/cm® HasmBaloTb Ierkumu.)

: 3p000yTa iHdpopMalLis NepekoHIMBO AOBOANTb, WO 3a CXOXICTIO Pi3MYHNX Brac-
- TmBocTen enemeHTu JIiTin, Hatpin, Kanin, PyGigin i Liesi He Bunagkoeo 06’eHaHI B ©

. OOHY NPUPOAHY POIVHY.

MICIIE JIVKHUNX METAJIITYHMX EJEMEHTIB V IIEPIOIWYHIN
CUCTEMI. BigmykaiiTe B mepiognyHil cucTeMi KOMipKH, B AKUX PO3MilIeHi
JyKHI Ximiumi elemenTH, Ta 3’sAcyiTe iX mopAaKoBi Homepu. JIiTi#i micTuThCa
B KoMipIii i Homepowm 3, Harpinn — 11,

Kaniit — 19, Py6igiit — 37, Ilesiit — 55, ~+  TMpurapganTe:

Dpaniit — 87. IIpuausiThesa yBaskHiIIIE ; ¢ Y nepiogunuHiii cuctemi  XimiyHi
IO IEepioguMYHOI CHCTeMH Ta CIIPOOyHTe €JIEMEHTN PO3MILLIEHI B MPOHYMe-

3HANWTH CHiJbHE B PO3MiINeHHI JTy:KHHUX POBAHVX KJIITMHKAX.

MeTaJiuYHUX eJeMeHTiB. BusaBigerbcd, ¢ Homep KIITUHKN KOXHOrO XiMIYHOTO efne-

10 JYKHUMU MeTAJiYHIMU eJIeMeHTaMu
posmounHaThCA BCi (OKpPiM IIepIIoro)
nepiogu. ToOTo BOHM HaJIeKaTh 10 OOHiel
rpynu. BigHOCcHA aToOMHa Maca JY:KHUX
MeTaJiuHUX eJeMEeHTIB 3i 30i/JbIIeHHAM

MEHTa HEBUMNAOKOBUA — BiH OOPIBHIOE
3apsay sapa atoMa i Mae HasBy «Mo-
PSOKOBUA HOMEP» («MPOTOHHE YNCII0»).

¢ [Opu3oHTasbHI paan enemMeHTIB y ne-
PIOANYHIN CUCTEMI Ha3MBalTb MNepio-
namu. BeptukasnbHi CTOBAYUKN XiMIYHUX

NOPATKOBOTO HOMEPA — 301JbITYEThCA. e/IeMeHTIB NepioanYHoI CUCTEMU aicTa-

Haa ny:KHUX MeTaJiyHUX eJIeMeHTiB SV Ha3BY rpyn.
y mepiognuHi#l cucremi 3a3sHaueHO O/I-
HaAKOBY 3arajbHy (OPMYJIY OKCUAY, B AKilMl MeTaJ OMHOBAJeHTHII. 3BePHITH
yBary, I1o BCi BOHU 3alIMCaHi Y CTOBITYMK OJMH i/l OMHUM.

Hani BasKJIMBO 3p0O3yMiTU, AK 3i 30iJIbIIIeHHAM BiJJHOCHMX aTOMHUX MAac
JAYRHUX XiIMIiYHHX €JIEMEeHTIiB 3MiHIOIOTHCA BJACTHUBOCTI YTBOPEHUX HUMU
mpocTux peuoBuH. CKopucTraiiTecd 11ie pas Tabauiieio PisMyHUX BJIaCTUBOCTEN
JYsKHUX MeTaiB (0us. maba. 4), cripo0yiiTe BCTAHOBUTH 3aKOHOMIipHiCTh ¥ IX
3MiHi 3i 30iJIBIIIEHHAM ITOPATKOBOTO HOMEpPA eJIeMeHTA.

V¥V xiMiYHUX BJIACTUBOCTSX IIPOCTUX PEUYOBUH, YTBOPEHUX JYKHUMU XiMid-
HUMU eJIeMeHTaMH1, TaKOXK iCHYIOTH 3aKOHOMipHOCTI.

XIMIYHI BJIACTUBOCTI JIV:KHUX METAJIIB. JIy:xHi MmeTanin — Haf-
3BUYANHO aKTUBHI IPOCTi PEUOBUHMN.
1. Bsaemogia 3 kucaem. Ha moBiTpi 3a KiMHaTHOI TeMIlepaTypu BOHU OKHC-
HIOIOTBCA KUCHEM Ta YTBOPIOIOTh OKCUANU:
4Li + Oy = 2Liy0
NITIN OKCUnA,



"= Npuragaiite

dopmyny  rigporeH

Ta1ITi TY2KHI MeTasu yTBOPIOIOTH ITie i

q:: E,. nepokcuay, 3 €Koro Buaobysanu IepOKCUAN.

KNCEHb.

SAxmro JiTitt, HaTpid um KaJift Ha-
TPiTH, TO OKMCHEHHA CYIIPOBOIKYETHCA

rOpiHHAM, TOOTO BUAIJIEHHSIM CBiTJ/Ia I Temaa. AKTHBHICTL py0Oifito Ta 1esiro
HACTiJIbKU BUCOKA, IO I[i MeTaJau ropATh 0e3 IoIlepeJHbLOT0 HarpiBaHHd.

K

6
B

Bzaemogisa 3 Bo4010
niTito (&), HaTpito (6),
kanito (B)
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2. Bzaemopqia 3 Bogoro. Yci ay:KHi MeTan B3a€MOIiIOTh 3
BOJOI0 ¥ YTBOPIOIOTH TiApOoKcuan — Jayru. Peakia cymposo-
IKYEThCA BUAIJIEHHAM BOAHIO i Tera (maJ. 6).

2Li + 2H,0 = H,T + 2LiOH
NiTiV rigpokena,

Taxum ymHOM, JiTi#l pearye 3 BOIOIO IIOMipHO, HATPilA —
HabaraTo IIBUAIIE, KaJil — HAATO IMIBUIKO Ta 3 BUIIJIEHHAM
TaKoi KiJIbKOCTi TeILIoTH, 110 BUAIJIEHUI BOAEeHBb OIpPasy 3a-
ropseTbcsa. AKTHUBHICTL pyOifito Ta 1e3if0 B peakIiii 3 BOLOIO
IIe BUINA, Hi’K KaJio.

3. Bzaemogmia 3 Hemeranamu. OKpiM KHCHIO, JIY»KHI MeTa-
JIX B3AEMOJIIOTH TAKOMK 13 0araTbMa iHIIIIMY HeMeTaJIaMu, 30-
KpeMa 3 TUMU, 110 YTBOPIOIOTH COJIi 6€30KCUTEHOBUX KICJIOT:

2Na + S = NayS
HaTpIr cynbdif,

Temep y Bac € Bci mifcTaBu 3poOUTH BUCHOBOK, IO CIIiJIb-
HicTh (idwyHMX Ta XiMIiYHMX BJIACTUBOCTEN POITVIAHYTUX
JYKHUX MeTaJIiB fajia 3MOTy BifHecTu XimiuHi enemenTu Jli-
riit, Harpint, Kamiit, Py6iniii, I{esiit go ogHiel poguau — po-
IUHU JYKHUX METaJiuHUX eJIEMEHTiB.

",} Cwmueao npo oenobue

v/ [0 poavHM NyXHUX MeTaNivHUX efleMeHTiB Hanexartsb J1iTin
(Li), Hatpin (Na), Kanii (K), Py6igii (Rb), Llesin (Cs), ®paH-
uir (Fr), ockinbkn BOHM YyTBOPIOIOTb CXOXi 32 PidNYHNUMU Ta
XiMIYHMMW BNACTUBOCTAMM PEYHOBUHMN.

v~ JIyXHi MeTanu maloTb ACKpaBO BUPaxKeHi (isnyHi BnacTu-
BOCTi MeTaniB — B6/MCK, TeNIONPOBIAHICTb, eNeKTPONPOBI/-
HICTb TOLLO.

v/ Y nepioamyHini cucTemi nyxHi MeTaniyHi enemeHT posTa-
LLIOBaHi Ha no4YaTtky nepioais (KpimM NepLuoro).

v/ Mpuknagamy NPUPOSHOI POAMHU METANIYHUX €NIEMEHTIB €
Ny>Hi XimivyHi enemenTw JliTin, HaTpin, Kanin, Py6igijn, Liesii.

v/ XiMiYHa aKTUBHICTb JIYKHUX METasiB € BMCOKOIO, LIO Mifd-
TBEPOKYETbCH B3AEMOLIEID 3 KNCHEM, BOAOIO, HEMETaNaMU i
3pocTae 3i 36i/1bLUEeHHAM BiAHOCHOI aTOMHOI Macu eNleMeHTIB.

v/ XiMi4Ha aKTVBHICTb PEYOBUH, YTBOPEHUX JTY>KHUMM XiMiYHM-
MU efneMeHTaMmu, 3POCTaE.
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AKuio npo 3aniso, 3051070, cpibno, Miap
Ta Oedki iHWi MeTanu ngnHa 3Hana 3 nas-
HiX-O0aBeH, TO UbOro He MOXHa ckasaTu npo
NyXHi meTanu. MNpuynHa nongrae B IX Hag-
3BMYANHO BUCOKI aKTUBHOCTI. TpuBanun
yac cnpobu fo6yTn HATPIN YM Kanin Tpaaum-
UIMHUMX MEeToOaMN 3 yXe BigOMUX COJEeMn,
30Kpema HaTpin xnopuay, Kanin xnopuay
4yn Kanii kapboHaTy, nnMwanmcs MmapHumMn. |
Tinbkn B 1808 p. aHrnincekmin yaeHui Femo-
pi Aéei (1778-1829) nosigomMms npo Bif-
KPUTTS HOBUX efieMeHTiB — Hatpito Ta Kanito.

7k nomy Le Boanoca? Y4eHur ckopuc-
TaBCA MNOCTINHUM ENIEKTPUYHUM CTPYMOM |

MPOBIB €NeKTPoi3 (Po3kniag enekTPU4HNUM -
ctpymom) nyry NaOH, KOH. binga Heratuns- - o -

HO 3apsAaXeHOro efekTpoaa B po3nasi nyry 1. Debi (')Mgﬂc/xﬁ/gye Jocion
Femdpi [esi crnoctepiras NosiBy KynaboK i3 * .

CUNbHMM MEeTaniyHMMm 6a1ckoMm, ski 3a 30-

BHILLHIM BUrN900M Haragysanu pTyTb. HacTuHa 3 HUX 3ropsiia ACKpPaBuM NMoJiyM am,
i FOPiHHA CYNPOBOAXYBaNocs BMOYXOM, a YacTMHa 3anuianach i 4OCUTb LWBUAKO
TbMsIHINa. MpuymMHOIO Takoro siBumLLLa BGyna xiMiyHa akTUBHICTb JTY)XKHUX MeTaniB. ToX
He BMNaaKoBO L MeTann 36epiratoTb y 3anasHMx aMmnynax ado nia, Wwapom racy, Lo
YHEMOXIIMBIIOE iX 6€3MocepeHI0 B3aEMOLII0 3 iHLWMMK pedoBmHamu. licnsa npo-
BeeHHs 6araTbOX JOCNIAIB yHEHUI NEPEKOHABCS, WO A00YB Y BiIbHOMY CTaHi Me-
Tanu Kaniv i Hatpin. MNicng BUBYEHHS IXHIX BIaCTUBOCTEN BiH MNOBIOOMMB NPO CBOE
BiokpnTTa. Yepea 10 pokis Oyno BigkpuTo J1iTid, a 4epes niBcTonitta — Py0iain
Ta Llesin. MpencTtaBHUK POANHN NY>XXHUX METaNiYHMUX eneMeHTiB — PpaHuin 6yno
BiAKpUTO dpaHLy3bKkoo gocnigHuueio Mapraputoto MNMepen (1909-1975), yyeHu-
ueto Mapii Cknonoscbkoi-Kiopi, yepes 132 poku nicna BigkputTa HaTpito Ta Kanito.
BoHa Ha3Bana 1ioro Ha 4ecTb CBOET OATbKiBLUMHN.

Ziaemo, posymiemo

u FKi 3 Ny>XXHUX MeTanis nerwi 3a Boay?

a FK 3MIHIOETBCA Temnepartypa MaBjeHHs Ta KUMIHHGA JIYXXHUX MeTaniB Big niTiio oo
dpaHujin?
YoMy 3 NyXXHUX MeTasiB He BUrOTOBJIEHO XOOHOI MeTaneBol KOHCTPYKLLT, METAaNeBOro
BUPOOGY?

u LLlo cninbHOro B pO3TallyBaHHi TY>XHUX ENIEMEHTIB Yy NepioanyHil cucTemi?
“ MpoaHaniayiite TBEpAXKEHHS Ta 00epiTb Te, L0 BY BBAXAETE NPABUJIbHUM.
TBepaxeHHs 1. XiMiyHa aKTUBHICTb Kanito BinbLua, HixX NiTito.

TBepaxeHHs 2. 3i 36inbLUEHHSIM MOPSAKOBOrO HOMepa Temrepartypa MiaBfieHHs
NYXHUX MeTaniB 36inbLUYyETbCS.

m 9K 3i 30iNbLIEHHSM BIGHOCHNUX aTOMHUX MacC 3MiHIOIOTbCS XiMiYHiI BNACTUBOCTI JTY>XKHUX

meTanis? lNigTeepapTe Npuknagamu.
&
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EFJ 3a HaBeAeHMMN CXeMamu HanNuLWiTb PIBHAHHA peakLin:

€«

Rb+ H,0 — ... + H,T
Cs+Cl, >
Li,O + Ho0 — ...
KOH + HzPO4 —> ... + H,0

m YCTaHOBITb BiAMOBIAHICTE MiXXK CUMBONAMK Ta HA3BaMU NYXXHUX €/IEMEHTIB:

CvmBOnu HasBu
1 K A Hatpii
2 Rb B NiTin
3 Li B Kanin
4 Na r Llesin
A Py6igin

m YKaxiTb OPMyIy CMOMYKM 3 HaGINbLIOK MaCOBOIO HacTkow Kanilo:

A K0,

B KOH

B KCIO, I K,CO;

@ PoaTaluyinTe nyxHi enemeHTn 3a 36iNbLUeHHAM BiGHOCHOT aTOMHOI Macu:

A Hatpin

B Kanin

B JliTin I PyGigin

R, [ IOHATTS MO raACreHmU
13 BT IHEOTHI EAEMEHTU

BuBYeHHS naparpada
AOMOMOXKe BaM:

3PO3YMIiTU MOHATTS ranore-
HIiB Ta IHEPTHUX rasiB.;

Li3HaTMCA MPO  MOJIOXKEHHS
IHEPTHMX ENEMEHTIB | rano-
rEHIB y Nepioan4Hin CUCTEMI;
xapaktepudysatn  Qi3nYHI
BNIACTMBOCTI ranoreHiB Tta
iHEpPTHUX ragis;

pPO3yMITUCA  Ha  OEedKux
XiMIYHUX BNACTUBOCTAX ra-
JIOreHiB;

[i3HATMCA NPO 3aCTOCYBaHHS
raJloreHiB Ta iHepTHUX ragis.

IIOHATTA IIPO IIPUPOAHY POAUHY TA-
JIOTEHIB. HewmerasiuHi ejsieMeHTH TPUPOAHOI
poaunu ragoreris — ®Payop (F), Xmop (Cl), Bpom
(Br), Yoz (I) — 6ysu BigKpuTi IprbIn3HO B TOI ca-
MU yac, 110 i Jy»KHi MeTaaiuHi eeMeHTH, TOOTO B
neprriii mosmoBuHi XIX cr. Acrar (At), skoro HagTo
MaJIo B Ipupoai, 0yB nooyruii Bixke y XX crt. IToxio-
HO IO JIYJKHUX METaJIiuHUX eJIeMEeHTiB, raJioreHUn
y IPUPOAl TPANJISAIOTHCA JIUINNE y CKJAIil CIOJYK,
TOMY IO IIPOCTi PeUYOBUHU, YTBOPEHI 3 aTOMiB ITUX
€JIEMEHTiB, BUABJISAIOTHL BHCOKY XiMiuHY aKTUB-
HicTb. MoJsieKyu Bcix rajioreHiB 0dgoxamomHni, He-
3aJIe’KHO Bij ix arperatHoro crany — Fy, Cly, Br,
I,, At,. BanenTHicTs aToMiB rajoresis y nux cuo-
JyKax mopiBuioe 1.



el

VY nepexJiazai 3 rpert. zalozeHu 03HAYAE CO-
sepodu. 11 HasBa gicTasach iM 3a 34aTHICTH
IIPOCTUX PpEeYoBUH QTOPY, XJIOpYy, Opomy,
fomy pearyBaTu 3 MeTajlaMM Ta YTBOPIOBATHU
coui. OmHY 3 TaKUX COJIE — KYXOHHY CiJib,
abo marpiit xamopug NaCl, — Bu mobpe 3HaeTe.

®Di3suuHi BJIACTHBOCTI rajioreHis. Yci ra-
JIOTEHW MAaloTh 3amax i Kojip. 3amax y HHUX
PisKuil, mMoApPas3JIUuBUM, IO IIPU TPUBAJIOMY
BINXaHHI COPUYMHIOE 3a1yXY.

3a 3BUYaHUX YMOB (PTOP i XJIOp — rasy-
BaTi peyoBUHU, OPOM — piguHAa, 101 — TBEP-
Ia peuoBuHA (maJ. 7).

X7iop

Opom

Maas. 7

IIpo mi Ta immIi ¢iswuHi BIacTUBOCTI I XapaKTePUCTUKY TaJIOTEHIB ileThCA

B TabuIi 5.

Tabnnus 5
MopiBHAMIbHA Ta0NNLA rafioreHiB K eJIeMEeHTIB Ta NPOCTUX PEe4YOBUH
MNopsaakoBuin HasBa
XiMivHnn HOMeEp MPOCTOI M, ArperaTHuii ' Torn | T,
eNleMeHT, | eneMeHTa peyo- PEYOBUHN oraH Konip ol e
CUMBOJT | B NEPIOANYHIN BUHWU, (oKpyrneHo)
CUCTEMI dopmyna
KoBTy-
®nyop F 9 dTop F» 38 a3 AT -220 | -183
Xnop Cl 17 xn0p Cly 71 ras KosTO- | 4161 | 134
3eneHnn
. YepBoHO-
Bpom Br 35 6pom Br, 160 PionHa Sypuii -7 +59
Vog,| 53 oa I 254 TBepaa | TemHo- |, 445|485
pedyoBMHa cipumn
................................................... ... Tlonpaolme pynamn

OnpautonTe AaHi Tabnuui Ta 3’acynTe, Ak 3MIHIOTLCA 3i 36i/bLUEHHAM nopaa- -

. KOBOro HomMmepa:

1) BiZHOCHa MONIEKYIIpHA Maca NPOCTUX PEYOBVH, YTBOPEHMX 3 aTOMIB XiMIYHNX

E€/IEMEHTIB rasfioreHis;
2) TemnepaTtypa nnaBfieHHS rasioreHis;
3) ix Temnepartypa K1niHHS;
4) arperaTHWIN CTaH rasioreHis.

ITOJIOYKEHHSA TAJIOTEHIB Y IEPIOAUYHIN CUCTEMI. Bigmyxaii-
Te B IIePiOAUYHIN crucTeMi KOMipKH i3 CHMBOJaMU XiMiYHUX €JIeMeHTiB POAUHI
rajoreHiB. Ik 6auuTe, yci BOHU PO3MiIlleHi B OMHOMY BEPTUKAJIbHOMY CTOBII-
ynky — rpyni mig Homepom VII. Ha BigMiny Big Jy:KHUX eJIeMeHTiB, SKUMU
POBIIOYMHAIOTHCA TIepioam, rajioreHu po3minieni Hanpukinmi nepioxais. Ilicasa

87 )



TaJIoTeHy B IIepiofi MiCTUTLCSA JUIIe OOVH XiMiUHNN eJIeMeHT — IPeACTABHUK
poxvHU iHepTHUX rasiB. I'ajoreHu MarmTh 3arajabHy (DOPMYJIy BUIIIOTO OKCH-
ny — Ry07. Cuipg mam’araTu, mio g opMysia He IOMIUPIOETHCA HA CIOJNYKU

dayopy Ta Bpomy 3 OkcureHom.

Tamorenu — HalaKTUBHIIILI HeMeTaau. BoHu pearyioTh i3 6araTbmMa Heop-
TaHIYHUMU Ta OPTaHIYHUMU pedyoBUHaAMU. Po3zasHemo npurxiadu.

Bsaemopia ramoreHis 3 BogHeM. Y ci 6e3 BUHATKY IaJIOTeH B3a€MOIiIOTh i3
BOJHEM, YTBOPIOIOUM ra3yBaTi peYOBUHU, 1110 MAIOTh 3arajnbpHy (opmyny HR i
3araJibHy Ha3BY TiIPOTeH rajJoreHiau (raJjoreHoBOIHi):

H, + Fy, = 2HF rigporen dropuz (GpryopoBOIeHb)

H, + Bry, = 2HBr rigporen 6pomiza (6poMOBOIEHbD)

1~ BusHauTe BaneHTHicTb ®nyopy Ta
@ BpoMy B yTBOPEHMX PEHOBUHAX.

Hna Toro o6 mpopearyBaju XJop i
BOJIEHBb, CYMiIll JOCUTb OCBiTUTH ACKpa-
BUM cBiTsiom abo mHarpitm. Cywmim Bof-
HIO Ta (propy BuOyXae HaBiTH y TeMPABI.

Bpowm Ta mapa #ongy pearyioTh i3 BOJHEM JIHIIIE IIi/l Yac HATrPiBaHHSA, IPUIOMY
OiJIBIIOT0, HisK IIe TOTPiOHO /IS peakKIlii XJopy 3 BOJHEM.

. KopucTtyloumcb HaBeOeHo iHdop-
*  Maujeto, 3p06iTb BUCHOBOK, Ik 3MiHIO-
€TbCH XiMiYHA aKTUBHICTb rajloreHis y
peakLuii 3 BogHEM Big, GTOPY A0 NoAay.

Tigporeu rajoreHigu 3a 3BUUYAMHUX
yMOB — rasu 0e3 KOJIbOPYy, ajie 3 Xa-
pPakTepHMM 3alaxoM, IO II0IPAa3HIOE
cJIu30Bi 000JI0OHKM Hoca Ta pora. [[o6pe
POBUMHAIOTLECA y BOAi. SKIIO po3umH
OyIb-sIKOTO TiApOreH raJIOTeHiy BUIIPO-

OyBaTHu iHAMKaTOPaMM, TO METUJIOPAHIK HAOyBAE POIKEBOT0 KOJIbOPY, VHiBEpP-
caJbHUY IHIMKATOPHUM Ialripellb yepBoHie. Ile 1oBOAUTH HAABHICTH KMCJIOTO

cepemoBHUILA.

B3a€MOI{iH rajioreHiBs i3 meramamu. ['asoreHu ,I[OBOJIi aKTHBHO pearymoTb

i3 MmerasamMu.

Tak, HaTpiit 6e3 HArpiBaHHA CIIOJIYYAETHC i3 XJa0poM (ma.t. 8):

Mas. 8 Mas. 9
B3aemogpiqa HaTpito B3aemogiqa 3aniza
3 XJIOpOM 3 XJIOPOM

Bis.

2Na + Cl, = 2NaCl
HaTpIn xnopug

Possxapene 3aiizo 3ropsie y xXJopi
caimyuum nmoaym’ am (mad. 9):

2Fe + 3C12 = 2FeCl3
depym(lll) xnopug,

Cywmim mopomkiB aJsiomiHifo Ta
oy 3a KiMHATHOI TeMIlepaTypu MOXKe
K 3aBTOJHO JOBTO mepedyBaTu B He-
3amMiHHOMY BurJAni. Ta mocuTh gomaTu
IO Hel KiibKa Kpalejib BOAMW, SIK Bif-
pasy K POBIOYMHAETHCSA OypXJIUBa
B3aemogida (maa. 10):
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W B3aemogis anoMiHito 3 1040Mm

2A1 + 3I, = 2All;
antoMiHin nogma,
VY piBHAHHI Boma cepen peareHTiB He 3a3HaueHa. OT:Ke, I peaKIlis KaTai-
TUYHA, 1 BOJA B Hill € KaTayrizaTopom.
Sk 6aunmo, eJIeMeHTH, BilHeceHi 10 poANHY raJoreHiB, a TAaKOK iXHi cI1o-
JYKHM MaloTh 0araTo CIiJIbHOTO, a (pisuu-

n

Hi Ta XimiuHi BJacTMBOCTI TraJOreHOB- I Mpuragante, aki pe4oBMHW Ha3wnBa-
MiCHUX PEUYOBUH 3MiHIOIOTHCS 3i 3MiHOIO @ I0Tb KaTasisaTopamu.
MOPAAKOBOTO HOMepa (IPOTOHHOTO YMC-

Ja) XiMiuHUX eJIleMeHTIiB y IepioguuHii

cucTeMi.

IMOHATTA ITPO IHEPTHI EJIEMEHTHU. Hanpukiuani XIX cr. ekcmepu-
MEeHTaJbHI METOAU MOCJiAKeHb y XiMii JocATIM TaKoTo PiBHSA, IO BOPOJOBIK
IIeCTH POKiB OyJ0 BiAKpuTOo 6 HOBMX XIMIiUHHX €JIeMEHTIiB Ta BU3HAUEHO IX
Mmicie B mepiogmuniii cucremi. Mgersca mpo Texiit (He), Heor (Ne), Aprox
(Ar), Kpunron (Kr), Kcenon (Xe) i Pagon (Rn).

...................................................... Tlonpauotime pynamu
: 3HanaiTb y NepiognyHii CUCTEMI eNleMEHTU 3 NOPSOKOBUMKM HOMepamu (Npo-
+ TOHHMMUK yncnamn) 2, 10, 18, 36, 54, 86, i B nepecBigynTecs, WO nig UMMnN HO- :

. Mepamu po3TalloBaHi iHepTHI XiMiYHI eneMeHT1. 3BepHITb yBary Ha po3TallyBaHHS -
. KOXXHOrO 3 HMX y nepioaax. :

Ilepmium OyB BigkpuTuii Aprou. YBary auriiiicbkoro gisuka I[»xona Pe-
Jiesi IPUBEPHYB TOH (PaKT, IO B a30Ty, JOOYTOro 3 MOBiTPsA, i a30Ty, T0OYTOTO
i3 XiMiuHHUX CIIOJNIYK, pisHa rycTuHA. 3a IMIOACHEHHAM BiH 3BePHYBCA 0 iHIIIOTO
BueHOTO — Binbama Pamsas. Ilicssa cepii ekcriepuMeHTIB 3 PO3AiIeHHAM 3pi-
IKeHOTro MOBiTpA 0YJIO BIIKPUTO IIPOCTY rasdyBaTy peuoBuHy apros. Ille paHi-
e, 3aBASAKY CIEKTPAJIbHOMY aHaJIi3y, (GidMKM BCTAHOBUJIMN HASBHICTH HEOHY
Ha Conri. HeBmoBsi y ckJaai moBiTps O0yJI0 BIZKPUTO Ie TPU radyBaTi IpocTi
pedoBuHU, yrBopeHi Kpunromom, — HeoH i kKceHoH. OcTaHHIM cepen IPOAYK-
TiB pagioaKTUBHOTIO PO3Naay Paailo BiIKPUJIU PagoH.

ImeprHi XiMiuHI eTeMeHTH HajeKaThb JO MaJIO MOIMMPEHUX Ha 3eMJIi eJe-
menrTiB. Tak, B. Pamsait 3a3Hauas, 1110 KCEHOHY B IIOBITPi MeHIIIe, HisK 30JI0Ta B
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MOpPCBKit Bogi. I 11e 111e oAuH JOKAa3 TOr0, HACKIJIbKY BasKJINBUMU € HAYKOBI J10-
CIIMKeHH I BIIKPUTTA XiMiUHUX €JIEMEHTIB Uil CTBOPEHHSA HOBUX PEUOBUH.

ITPOCTI PEYOBUHMU TA CIIOJIYKU IHEPTHHUX TI'A3IB. IlpocTti peuo-
BMHU iHEPTHUX eJIeMEeHTiB 3a 3BUYAMHUX YMOB — rasu 0e3 KOJIbOPYy, CMaKy,
3amaxy, MalTh HU3bKi TeMIlepaTypu IJIaBJeHHA Ta KUmiHHA. Tak, TeMiepa-
Typa KUIIiHHA rejio gropisHioe —269 °C.

Bin immux rasyBaTux IPOCTUX PEUYOBUH IX BiIpisHsIE€ OMHOATOMHUM CKJIAI
moJsieKkyJi. [1o 1962 p. BueHUM He BIaBaJIoCs JOOYTH »KOJHOI CIIOJIYKY iHEPTHUX
eneMeHTiB. HuHi TakUX CIIONIYK, JOOYTHUX y CIeialbHUX yMOBax, Ajad KceHo-
Hy, Kpunrony i1 Pagony Bimomo mouazn 200.

Ta HaBiTH TaKa BJIACTUBICTH iHEPTHUX rasiB, SK XiMiuHa HEaKTHUBHICTH,
IIIUPOKO 3aCTOCOBYEThCA (Mma. 11).

)k iE) 3acTocyBaHHS iIHEPTHUX rasis



Tak, aproH (a TaKOK TeJIiil) 3aCTOCOBYIOTH AJIA CTBOPEHHSA iHEPTHOI aTMOC-
depu mix yac 3BapoBaJbHUX POOIT, pisaHHA MeTasiB. ['esiii, KpUTITOH Ta Kce-
HOH BUKOPHUCTOBYIOTh y JIa3ePHil TexHiIri.

Y MenuiuHi 3a y4acTiO iHEPTHUX Tas3iB MPOBOJATH OOCTEIKEHHS TOJOBHOTO
MO3KY, JIeTeHb Ta CepIlsd; PaJOHOBI BaHHU JIIKYIOTh XBOPi cyrjobu, rejii mo-
JIaioTh A0 CKJIANY AUXAJbHUX cyMimeii. HaBiTh xapuoBa mpoMuCI0OBiCTL 3HA-
#ia im 3acTocyBanHudA (TaKyBaJIbHI Ta BUTUCKYBAJbHI a3y TOIIO).

SckpaBi piBHOKOJIBOPOBI peKJIAMMU, IO NPUKPAMIAIOTH BiTPUHU Marasu-
HiB, PI3HOKOJILOPOBE OCBITJIEHHSA BYJUIH MiJi YaC CBAT TaKOXK He 00X0IATHCA
0e3 iHepTHUX rasis.

MICIIE IHEPTHHUX EJIEMEHTIB ¥ IIEPIOJUYHIN CUCTEMI. Ilicaa
BIIKPUTTS iHEPTHUX eJIeMEeHTiB mocTaJjia mpobjeMa 3 PO3MillleHHAM ixX y me-
piogmuniii cucremi. Te, 1110 BOHM HamijJIeHi MOAIOHUMY BJIACTHUBOCTAMU, Ceper
AKUX OCHOBHA — Ile iHepTHicTh (0e3aiANbHICTh) BiTHOCHO iHIIWX PEYOBUH,
CBiIuMJI0O Ha KOPUCTHh PO3MIIIIEHHS iX B OKPEMill IPyIIi mIepiogmuuHOl CUCTEMU.
Y 1900 p. O0yJsi0o IPUAHATO PillleHHS NJOMOBHUTU IIE€PIOAUUYHY CHUCTEMY HYJbO-
BOIO I'PYIIOIO ¥ IOMiCTUTHU TaM iHePTHI eJleMeHTH. AJle B CyUacHil iepioqmuHii
CHCTEeMi HyJIbOBA I'pPyIa BiICyTHS 1 iHepTHi e1eMenTu BKIoueHi 1o VIII A rpy-
U B [OBTOIEpiognuHi# cucremi (rostoBHOoI nigrpynu VIII rpynu KopoTKomepi-
OIUYHOI CUCTEMHU).

Cwmueao npo oenobue ":’

v/ Mpyiknaaom NpyUpoaHOT POAVHN HEMETaNYHUX efleMeHTIB € ranoreHu dnyop,
Xnop, Bpom, Moa, AcTarT.

v/ TpOCTi pe4OBUHN rafioreHn MatoTb JBOXaTOMHI MOJIEKYSIV | € TUMOBUMU He-
MeTanamu sk 3a QisNYHUMU, Tak i 3a XiMIYHUMU BNACTUBOCTSIMMU.

v~ Y peakuigax 3 iHLWMMM PeYOBUHAMMW rasioreHn BUSBMAIOTL BUCOKY XiMiYHY aK-
TUBHICTb, fIKa 3MEHLLUYETLCS 3i 30iNbLLUEHHSAM BiIHOCHOI aTOMHOI Macu ene-
MEHTIB.

v/ IHepTHi, abo 6naropogHi, enemeHTu eniin, HeoH, AproH, KpunTtoH, KCEeHOH i
PanoH € 0cob6n1MBOO POAMHOID, OCKiNIbK MPOCTI PEYOBUHU, YTBOPEHI 3 aTOMIB
LIMX e/IEMEHTIB, Mal0Tb OAHOATOMHI MOJIEKYNM, radyBaTi 3a 3BMYaMHNUX YMOB
i BUSIBAISIOTb CTilKY iHEPTHICTb (HEAKTMBHICTb) BiAHOCHO B3aEMOIl 3 iHLLUUMWN
pevyoBNHAMN.

v/ XiMi4Hi eneMeHTU rafioreH Ta iHepTHi eleMeHTU PO3TaLLOBaHi B NepioanyHii
CUCTEMI B KiHLi FTOPU30HTaJIbHUX PAAIB-MEePioaiB.

Cmopmm epyquma

[MpOoCTi pEYOBMHY rafioreHn OTPYMHI, TOX Y pasi NOTPanisHHS B OPraHi3M i3 rnosi-
TPSIM, BOLOIO YK KEID CTaHOBNSATL HebGe3neKky A1 340P0B’s NoAMHU. A OT HEraTUBHO
3aPSAOXKEHI YACTUHKN, YTBOPEHI 3 IXHIX aTOMIB (BOHU MaIOTh Ha3BY «MOHW»), ANS NIOANHA
XUTTEBO HEOOXiaHi. na npuknany, OAuH i3 Takux MoHiB — ioH Xnopy Cl- BxoanTb A0
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cKagy KyXOHHOI cori. Heto He nviwie npunpaensioTb Y1 KOHCEP-
BYIOTb MPOAYKTWN XapyyBaHHS, ane npm neBHUX 3axXBOPIOBAHHAX
XBOPWUM CTaBfATb KPanesabHULi 3 PO34MHOM LLEI PEHOBUHMU.
Monis dnyopy oprawism nioavHu notpebye Ansa MiuHOCTI
3yOHoI emani. ToMy 3yOHi NacTy OCUTbL HacTo MICTATb A00aBKU
CronyK Lboro enemeHTa. Mlon Xnopy BxoamTb 40 CKnaay LyH-
KOBOro coky. OkpemMi MeguyHi npenapartu, Wo AitoTb 3aCMOKil-
JINBO HA HEPBOBY CUCTEMY JIIOANHU, Y CBOEMY CKIaAi MiCTATb
oHn Bpomy. MoTpibHI opraHiaMy noavHM | MOOOBMICHI OHN,
wo6 npaBunbHO (yHKLIOHYBaNa wutonoaioHa 3ano3a. AkLo B
i pOOOTi BUHMKAIOTb YCKIaQHEHHS, LIe HEraTUBHO NO3HAYAETLCS
Ha PYHKLiOHYBaHHI BCbOro opraHiamy. Bam, o4eBnaHO, 40OBO-

aunocsa 6a4nTy Ha yNakoBKax i3 KYXOHHOIO CiNJllo Hanuc «ogoBaHa». LLLo ue o3Havae?
Jlo KyxOHHOI coni JooaHoO HeBENWKY KiNbKicTb conen Vogay, i B Takuii cnocid nioan mMo-
>KYTb MOMNOBHUTK 3anacu Vlogy B CBOEMY OpraHi3mi.

2.
3.

¢ki eneMeHTU BXOASATb A0 MPUPOAHOI POOVIHU ranoreHxis?
[MTOSACHITb, YOMY rasioreHu He TPanISaTbCA Y NPUPOLI Y BilbHOMY CTaHi.
ante xapaktepuncTtuky GisnyHnX BNAaCTUBOCTEN rasnoreHis.

LLlo BaM BigOMO NPO XiMiYHi BNaCTUBOCTI rafioreHiB? Ak BOHM 3MiHIOIOTbCS 3i 30i/bLLIEH-
HSIM NOPSAKOBUX HOMEPIB XIMIYHNX €IEMEHTIB?

FKi eneMeHTN BXoAATb A0 NPUPOAHOT POOVHN IHEPTHUX eNleMeHTIB? YoMy BOHWN MaloTb
Taky Ha3By?

Hante xapaktepncTtmnky di3anyHnX BNaCTMBOCTEN | 3aCTOCYBAHHS IHEPTHUX ra3iB.
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Bununwite popmynu cknagHnx PevoBUH, WO TPanisaioTbCda B TEKCTI naparpada, ta no-
3HayTe Haf4 CMMBOMIAaMU €N1IEMEHTIB Ba/IEHTHICTb aTOMIB.

YKaxiTb npaBuiibHY BiAMOBiAb, WO CTOCYETbCHA TaKOro Mepeniky pPevyoBWH: HaTpiu,
¢TOp, Kanivi, 6PoM, renivi, aproH, HEOH.

A lNepeBaxatoTb rasioreHm

B lNepeBaxaloTb iHEpPTHI rasu

B lMepeBaxatoTb Ny>XHi MeETaANN

I FanoreHis, iHEPTHUX rasiB i NY>XXHUX METasiB — MOPIBHY

YCTaHOBITb BIAMOBIAHICTL MK pPEeYOBMHAMU Ta IXHIMW BiZHOCHUMMW MOJIEKYAPHUMN
mMacamu:

PeuoBuHM BigHOCHiI MoneKkynspHi macu
1 AntomiHin xnopung, | A 80
2 AproH B 160
3 Kanir okcug, B 133,5
4 Bpom r 40
a 94








































































































































































































































































































































































































































































































































































































































































