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[Jopori aecaTMKNacHUKuU!

Hasuarounce y 9 Kjaci, Bu gisHanauncs 6araTo H0BO-
ro I 1ikaBoro 3i cBiTy ximii. Temep Bu MaeTe yaBJIEHHS IIPO Te, IO
BiOyBaeThCS IIiJl Uac PO3UMHEHHSA PEYOBHWH Y BOIi, YOMY 3’ ABJIA-
IOThCA B po3unHi itonu. CTasia 3po3yMijIo0 CyTh peaKIliii ooMiny 3a
YY4acTI0O HEOPTaHIYHWX CIOJYK y po3umHaxX. Bu posmwupuiam i
MOTJINOMJIY CBOI 3HAHHS IIPO TUMNU XiMiUHUX peaKI[iii, 0co6JIUBOCTI
ix mepebiry. Posmouasocsa Ballle O3HAWOMJIEHHS 3 OPraHiYHUMU
CIIOJIYKaMM, Y TOMY YHCJL ¥ THUMU, AKi MiCTATHCA B »KUBUX Opra-
HiZMax.

Ha ypoxkax ximii B 10 KJ1aci Bu BUBUaTHMeTe HAaWBAKJIUBIIIIL MeTa-
JIiuHi Ta HEeMeTaJiuHi eJeMeHTH, 1X IPOCTi Ta CKJIAAHI PEUOBUHU,
[Ii3HAETECh IPO TOIIMPEHICTh eJeMeHTiB y mpupoxai. Bam cramyTb
BijoMi NpHUYMHN KHCJIOTHMUX OIaJiB, OCOOJUBOCTI KUBJIEHHS
pOCIuH, 3HAYEHHS 030HOBOTO IIapy B aTMoc(depi Ajid »KUBUX opra-
HisMmiB. [JoBimaerech Ipo 3arajibHi crmocobu HOOYBaHHS MeETAJiB, a
TaKOXK PO XiMiuHi peakiIrii, Aki BigOyBarOThCA IIif yac BUPOOHUIITBA
YyaByHY i cTauri.

Sk i panimre, Bu mpoBoamTHMeTE Pi3HI XiMiuHI JOCTiAM HA YPOKaX,
a TaKOJK yI0Ma, OTPUMABIIIN JO3BiJ 6ATbKiB.

IIpu 3giticHeHHI XiMiYHOTO €KCIIEPMMEHTY Iy’Ke BaKJIMBO 3aHO-
TOBYBATHU BcCi mii Ta crmoctepe:keHHsa. HamaraiiTech 3aBiK/IM SHANUTHU
MOSsICHEHHs Io0aueHOMY IIiJ yac JocJIifiB i poouTu BigmoBigHi Buc-
HOBKM.

Haragyemo, 1110 g0 IpakTUYHNX POOIT CJIif roTyBaTHUCS 3as3majie-
rizb. BapiauT mpaxTuuHOi pobOTH, 3aBHAHHA i JOCHiam, aKi Bam
HAJIE}KUTh BUKOHATH, BUBHAYUTDH yUNTEb. B MaeTe JOTpuMyBaTHUCA
IPaBMJI POOOTHU i TEXHIKYM Ge3MMeKu mif Yac XiMiYHOTO eKCIIEPUMEHTY.

et migpyuyHuK momoMmoske BaM BuBUaTU Ximiro. Ha mouatky
KOJKHOrO ITaparpagda BKasaHo, AKe 3HaUeHHA Ma€ AJIA Bac BUKJIAIe-
HUI MaTepiaja, a B KiHI[I — copMyIboBano BuUCHOBKU. OCHOBHI
O3HAUEHHSA BUIIJIEHO KOJHOPOM, a HOBI TepMiHM, BaKJIUBiI TBep-
IKEeHHSA 1 cJI0Ba 3 JIOTIYHMM HArojocoM — KypcuBoM. [ pibHinum
mIpu@TOM IMOJAHO MaTepiaJ, IPU3HAYEHUN IJIA YUYHIB, AKi Oarka-
I0OThb IOraubuTu cBoi 3HaHHA 3 ximii. JomaTKoBy imdopmairiio
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i mikaBi paKTU BMill[eHO Ha MMOJAX, a TAKOK IIiJ pyoOpuKoo «Ilis
monutiauBux». llicasa maparpadiB HaBemeHO 3aBAAaHHA, BIIPABU i
3aadi pPi3HUX TUIIIB; BOHU PO3MIiIlleHi mepeBaKHO 3a 3POCTAHHIM
CKJIQZHOCTi. ¥ MiAPYYHUKY BHOKPEMJIEHO (DparMeHTU TEKCTY, IO
CTOCYIOThCSA JIA00OPATOPHUX MOCJiAiB i IPpaKTUYHUX POOIT.

Hna yuHiB, fKi HaBYaAOThCA B T'yMaHIiTapHMX KJacax, olpa-
IMI0OBaHHA MaTepiany naparpadiB i3 po3B’A3yBaHHA 3amady He
o6oB’sa3koBe. CmomiBaemocs, 110 YUHi KJjaciB ¢isuKo-mMaTemMaTuu-
HOT0 Ipo@iio 3 mikasicTo po3B’A3yBaTUMYTh KOMOiHOBAaHI po3pa-
XYHKOBI 3amaui, Bmimieni B § 16.

¥ momaTKy HaBeleHO cXeMU i3 KJyacu(ikallili HeopraHiYHUX CIIO-
JYK, Ix XiMiuHUX BJacTUBOCTEH i criocob6iB moOyBaHHs. Bouu 3Ha-
IO0JIATHCS BaM IIiJl Yac MOBTOPEHHS BiAIOBigHOTO MaTepiany, mim-
TOTOBKU 0 YPOKiB i BUKOHAHHSA TOMAIITHIX 3aBIaHb.

Y kiHmi migpyyHmKa MicTATHCA BiAmoBimi mo meaxkux 3amad i
BOpPaB, CJIOBHUUYOK OCHOBHUX TEPMiHIB, a TAKOXK NpeIMeTHUN
MOKaKUUK, IO JOIIOMOKEe IIIBUAKO 3HAWTH CTOPIHKY HiAPyUYHUKA,
Ha AKif iZeThcsAa NIPO NEeBHUM TEPMiH, PEYOBUHY, ABUIIE TOIIO.
Kpim Toro, mana yuniB, AKi MiKaBIATBCA XiMi€lo, MOJaHO CIHCOK
PEeKOMeHJ0BaHOI JIiTepaTypu Ta iHTepHeT-caiTiB.

BaxaeMo Bam ycIrixiB y BuBuUeHHi ximii.
Asmopu



po3aia

HemeTaiiuHi e1eMeHTH,

1X IIPOCTi peYOBMHU

1 CIIOJIyKH

Hemeraniuni ereMeHTH po3MillleHi B TOJIOB-
Hux migrpynax III—VIII rpyn nepiogmunoi
cucremu JI. I. MengeneeBa' i 3aifiMaioTs mpaBy

YacTHUHY i1 JOBTOro Bapiaura:

(H)| He
B|C|N|O|F|Ne
Si|P | S|CI|Ar
As| Se|Br |Kr

Te| | | Xe

At |Rn

Ha mouaTky 1mboro posmisy momaHo 3arajbHy
XapaKTEepUCTUKY HEeMETAJIYHWX eJeMEeHTIiB, 1X
aTromiB i tioniB. IIpounTaBmiu martepiaJ, BUKJIA-
IeHUM y maparpadax, Bu JisHaeTech abo 3rajae-
Te PO BJACTUBOCTI HANBaKJIUBIIIINX HEMETAJIB,
CIIOJIYK HeMeTaJIiuHuX eJIeMeHTiB, ix mo0yBaHHs,
BUKOPHUCTAHHSA Ta €KOJIOTiuHe 3HAYeHHS.

! Tigporen posmirmiyiors He Tinpku B VII, a i1 y I rpymi.



HemeTaniyHi enemMeHTU

LlikaBo 3HaTtHn
Haiimomu-
pemirmi
eJIeMeHTH

y BececsiTi —
Tigporen

(92 % yeix
aToMmiB) i
Temniit (7 %).

Man. 1.
MiHepanu

Matepian naparpada gonomoxxke Bam:

» CKIacCTU YAB/IEHHS MPO MOWMUPEHICTb HEMETaNYHMX
€NEeMEHTIB y Npupogi;

» npuragat 0co61MBOCTI 6yA0BM iX aTOMIB | MOHIB;

> xapaKTepusyBaTtu i nepeabadyat AesKi BNacTUBO-
CTi aTOMiB HEMETaNiYHNX eNeMeHTIB.

IMomupenicty y mpupoxai. Ha mamriii miareTti
HeMeTaJIiuHi eJeMeHTH OiJIbIIl MOIIWpeHi, HixK
MeTaJiuHi.

Armocdepa cKIagaeThCA IEPEBAYKHO 3 a30TY i
KUCHIO — mpocTux peuoBuH Hitporeny i Oxcu-
reHy. ¥ TIOBiTpi € momimiku iHepTHHMX Tasis,
BOAAHOI Iapu, BYIJIEKHCJIOTO Trasy, IesaKUX
iHIIUX CIIOJYK HEMETAJIiYHUX eJIeMEeHTiB.

OcHoBHAa peuoBUHa Tigpochepu — Boja. Y Hii
PoO3uMHeHi rasu, SKi BXOAATH 10 CKJIAAy IOBiTpA,
a TaKOYK COJIi XJIOPUAHOI, KapOoHaTHOI, cyJbdar-
HOI KHUCJOT.

VY agitocdepi mictTurhesa maiiaxe 90 ximiuHHX
eJIEMEeHTiB, OJHAaK i B Hilf OiJIbIIT MO PeHi HeMe-
TaJiuHi edeMeHTH. BOHU yTBOPIOIOTH BEJIUKY
KinbKicTh MminepasiB (ma. 1).

xaJibKo3nH Cu,S

V¥ :xuBUX opraHiaMax IIepeBasKarTh OpraHiuHi
PeUYoBUHU i Boza, a Ile — TaKOK CIOJYKU HeMe-
TaJiUYHUX eJIeMEeHTiB.

ITomupeHnicTh XiMiYHUX €JI€MEHTIiB OI[iHIOIOTh,
3icTaBaAOUYM KiTBbKOCTI IXHIX aToMiB.



BigHonmeHHA KiJIBKOCTI aTOMIiB eleMeHTa TO0 KiJIbKOCTi
aATOMIB yCiX eJIEMEHTiB y IEBHOMY CepPeIOBUIIi HA3MBAIOTh
amoMmHOI LACMKOI0 eleMenma.

Man. 2.
ATOMHI YacTKu
eneMeHTIB

y nitocoepi

AToMHI uYacTKM BHUpPaXalOTh y BiJcOoTKax
(mau. 2).

IHWi HeMeTaniyHi
enemeH™n — 0,3 %

H—3%

MeTaniyHi enemeHtT — 19,1 %
0—58%

Si—19,6%

ATtomnu i oM. 3a €JIEeKTPOHHOIO OYI0BOIO 30B-
HIIITHBOTO €HePreTUYHOro PiBHA aTOMiB 0ijb-
HIiCTh HEMETAJIIYHUX €JIEMEHTIB € p-eJieMeHTaMu,
a Iigporen i 'esiit — s-ememenTamu (Tabu. 1).

Tabauus 1

ExexTpoHHi hopMyIH 30BHIIIHHOTO €HEPreTUYHOTO PiBHI ATOMIB
HeMeTaJiYHUX eJIEMEHTIiB Ta 3HAUEHHS 1X eJIeKTPOHETaTUBHOCTI

ITepiomu T'pynn
II1 Iv A% VI VII VIII
(«H) 2He
1 1s' 15
2,1
5B 6C 7N 80 oF 10Ne
2 ..2522pt | ...25%2p% | ...28%2p% | ...25%2p" | ...25%2p" | ...25%2p°
2,0 2,5 3,0 3,5 4,0
14Si 15P 165 17C1 18Ar
3 ..35%3p” | ...35%3p® | ...85%3p* | ...35%3p” | ...35%3p°
1,8 2,1 2,5 3,0
33AS 34Se 35BI‘ 36Kl'
4 45%4p® 4s%4p* | ...4s%4p° | ...45%4p°
2,0 2,4 2,8
52Te 53I 54Xe
5 ..5s%5p* | ...5s%5p° | ...5s%5p°
2,1 2,5
85At 86Rn
6 ..65%6p° | ...65%6p°
2,2




ATomMu HeMeTaJiuYHUX e€JIEMEHTIiB Ha B30BHIIII-
HBOMY €HEepPreTUUYHOMY PiBHi MaiOTh, AK IIPaBU-
g0, Bim 4 mo 8 enexTpoHiB. Maiike Bci BoHH
MOJKYTbh IIPUEIHYBATHU IeBHY KiJIbKiCTh €JIEKTPO-
HiB i mepeTBOPIOBATHCA Ha HETATUBHO 3apAAKeHi
ftorn — amionn'. IIpuKIaj IepeTBOPEHHS aTOMAa
Cyabphypy Ha cyabdig-ioH:

S + 2¢” > 8%

- o .

Ha 3OBHiH_[HBOMy €HEepreTUYHOMY PiBHI HOBOI
yacTUHKU (aHioHa) mepeOyBae 8 eJeKTPOHIB,
TOOTO €JIEKTPOHHIIL OKTET.

IIpoinmfocTpyeMO POSTIAAHYTY BJIACTUBICTH aTO-
MiB HEMETaJiYHUX eJIEMEHTIiB 3araJIbHOIO0 CXEMOIO:

E+ne —> E".
OT:xe, TaKi aTroMu 34aTHI Oy TH OKMCHUKAMM; i

yac BiAIIOBIMHUX XiMiUHIX peaKIliii BOHU 3a3Ha-
IOTH BiTHOBJIEHHS.

P 3anuiiriTe cxeMmy IMepeTBOPEHHSA aToMa XJIO0PY
Ha MOH, BUKOPUCTABIIU eJIEKTPOHHI (hopMyIu
YAaCTUHOK.

AnioHn HeMeTaJiuHHX eJIeMEHTiB pas3oM i3
KaTioHaMM MeTaJiuYHUX eJIEMEHTiB BXOIOATH IO
CKJIany OiHapHMX HOHHHUX CIOJYK — OKCHIiB
(manmpukiaan, Li, O, BaO, Al,0,), coneii (NaF, K,S
TOIO), AEAKHX IiHIIUX CHOJYK (HampuKJIam,
CaH,, Mg;N,).

P HassiTh HeMeTaIiuHuil eJeMeHT, AKHI yTBO-
pro€ He TinTbKU aHiIOH, a I KaTioH.

Y mosekynax 6aratrox peuoBuH (H,, HF, CO,,
H,S0,, C,H,OH ra in.) micTarhcd aToMu HeMeTa-
JiYHUX eJeMeHTiB, CIOJyuYeHi KOBaJeHTHUMU

! AToMu iHepTHHUX elleMeHTIB Ayike CTiliKi; BOHM He IPUEIHYIOTH i He
BTPAYaIOTh €JIEKTPOHIB.
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3B’aA3KaMu. XiMiuHUH 3B’ I30K TAKOTO TUIY pea-
JisyeThbCcA 3aBAAKU YTBOPEHHIO CILIBHUX eJeK-
TPOHHUX IIap i3 HecapeHWX eJEeKTPOHIB IBOX
aromiB. [linAHKM mepeKpuBaHHsA opOiTaaei
MOJKYTh OyTU PiBHOBiAmaIeHUMH Bif SAAep aTOMiB
(manpuxian, y moserkyiai H : H) abo sminierumu
B 0ik ogHoro 3 Hux (H :Br). ¥V mepiromMmy BUIIAAKY
KOBAJIEHTHUH 3B’ sIB0K € HETOJIAPHUM, a B IPyro-
MY — HOJIAPHUM. SMiIllleHHA CIIiJIbHOI eJIeKTPOH-
HOI mapwW IO3HAUYAaIOTh CTPiJIKOI0 abo 3ammrcom
3apsAgiB HAJl CUMBOJIAMY €JIEMEeHTiB:
5+ 5-
H—->Br HBr (6 <1).
Besnunny, sAKa xapakTepmsye 3IaTHICTH
aToMa TPUTATYBATH €JeKTPOHU, HA3UBAIOTh
eJIeKTPOHEeraTUBHICTIO. 3icTaBsaioun il 3HaUeHHA
I pisHuUX egementiB (tabma. 1), MoxkHa 3’dACy-
BaTH, YU 3MiIIyETHCA CIIIIbHA eJIEKTPOHHA I1apa,
a AKIIO 3MilyeTbes, TO 0 AKOTO aToMa.

P IlopiBusiiTe XiMiuHi 3B’ A3KM B TAKUX MOJIEKY-
aax: a) O,, H,01iOF,; 6) H,, H,Si PH,.

3IaTHICT, aTOMIB HeMeTAJiuHHX eJIeMEeHTiB
NPUEIHYBATH €JIeKTPOHM ab0 3MiIlyBaTH iX y CBii
0ik 3pocTae y mepiofi 3siBa Hampaso, a B TPy —
3HK3y goropu'. ToMy HaHTHIOBiIMMH HeMeTaTid-
HUH eJiIeMeHT IiepeOyBa€e y IPaBOMY BEPXHBOMY
KyTi nepioguuHoi cucremu. Ile — Diyop.

BajenTHicTh. 3HaUeHHA BaJEHTHOCTI XiMiuHO-
TO eJIeMeHTa BU3HAUAETHCA KIJMIBKICTIO CIIIIBHUX
eJIEKTPOHHUX MTap, AKi yTBOpPIOE #HOro arom 3
igmmmmMu aromaMu. Bam Bimomo, IIf0 BaJIeHTHi
MOJKJIMBOCTI eJleMeHTa MOKHa Ilepef0auuTu 3a
KiJIbKiCTIO HecIlapeHUX €eJIeKTPOHiB B aToMi.
Hanpurnaan, B aromi OKkcureny — ABa Heclapeui
€JIEKTPOHU, TOMY BiH Mae OyTH JBOBAJEHTHIM.

3a HasgBHOCTI BaKaHTHUX opOiTaJieil 30BHiII-
HBOTO €HEPreTUYHOTO0 PiBHA aTOMU MOKYTb

!V Takux caMux HampAMKax y Hepiofax i IpyIax 3MeHIIYIOTHCS paji-

ycH aToOMiB.
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HepexXofuTH y 36yI:KeHuii crad. Moro mossaua-
IOTh 3ipoUuKaMu cIpaBa Bifi CHUMBOJY eJieMeHTa.
Hnaa aroma Bopy icHye omuu 30ymsKeHuil cTaH,
nasa aroma Cynb(pypy MOKJINBI IBA TaKi cTaHu, a
g aroma XJopy — TPH.

ITokaskemo mporiec 30y mxenua aroma CyabQy-
Py 3a IOTOMOTOI0 eJeKTPOHHUX (popMys Ta ixX

rpadiuHmx BapiaHTiB (y AyKKax — Qopmyau
CIIOJIYK i3 BiATIOBi/THOO BaJ€HTHICTIO eJIeMeHTa):
S - S# - S##

..35%3p*8d° — ..8s%3p’3d' — ...35'3p’3d?
11 v IV VI VI
(H,S) (80,, SCLy) (SFs, H,SO,)
3d 3d

o PTTTTT, st il 1T
3
- - 1

5o [T [T
Jbin

_)

EnemenTu, aTtoMmu SKuX He OyBalOTh y 30y asKe-
HOMY cTaHi, — ®Payop, Okcuren (BOHM MaiOTh
cTaJly BaJeHTHicTh), HiTpores.

Cryneni okucHensa. Bam Bigomo, 110 cTymiHb
OKHCHEHHS eJIeMeHTa — Il¢ YMOBHHUI I[iJIOUM-
CeJIbHUU 3apsj Moro aToMa B PeUYOBWHI. SHAUYEH-
HS CTYIIEHiB OKMCHEHHA HEMETaJiYHOTO eJIeMeH-
Ta MOKHA mepeadauyuTH, BPAXOBYIOUU 3aps
MOT0 ITPOCTOTO FOHA, MOKJINBi 3HAUEHH I BaJICHT-
HOCTi aToMa i 3icTaBisiroun 11eil eJIeMeHT 3 1HIIN-
MU 3a eJeKTpoHeraTmBHicTIO. [Ipm Bu3HaueHHI
CTYIIeHs OKMCHEHHS eJleMeHTa B PeUYOBUHI KOPU-
CTYIOThCS IIPABUJIOM €JEeKTPOHEUTPAJIbHOCTI:
cyma cmyneHié OKUCHEHHA 6CiX amomie Yy pevo-
8UHI OOPIBHIOE HY.ILIO.

3HaueHHs CTYyIIeHs OKMCHeHH:A ejieMeHTa (6es
ypaxyBaHHs 3HaKa) B PEUOBHHI UacTo 30iraeThcs

31 3HAQUEeHHAM H0I'0 BAJIEHTHOCTI:
-2 +4 +6
H,S SCl, H,SO,



?

IcHyIOTH PEUOBUHU, ¥ IKUX CTYIIEHI OKMCHEHHA
eJIeMeHTiB BiIpi3HAIOTLCS BiJl 3HAUEHDb BAJIEHTHO-
cti. Ile — mpocri pedoBmHHU (KpiM iHepTHHX
rasis), AesaKi HeopraHiuHi cmoJayKu, 6araTo opra-
HIiYHUX CIIOJYK.

BUCHOBKH

HemeTaniuHi eleMeHTH TOIIMPEHinr 3a MeTa-
Jiumi.

ITomupeHicTh XiMiuHOTO €IeMeHTa BU3HAYAIOTH
3a WOT0 aTOMHOI0 YAaCTKOK, TOOTO BiIHOIIIEHHSIM
KiJBKOCTI aTOMiB ejleMeHTa A0 KiJIbKocTi aToMmiB
yCiX eIeMeHTiB y IeBHOMY CepeTOBHIIL.

AToMu HeMeTaTiYHUX eJIeMEeHTiB MalOTh HA 30B-
HIIIHBOMY eHepreTMYHOMY PiBHi Big 4 mo 8 esek-
TPOHIB i 3aTHi IPUETHYBATH €JIEKTPOHU, IIEePETBO-
prorouucs Ha aHioHU. I BIaCTUBiCTH MOCUIIOETHCA
B mepiomax 3jiBa HAIpaBo, a B Ipynax — 3HHU3Y
IOTOPH.

3HaYeHHS BAJIEHTHOCTI HEMETaJTiYHOTO eJIeMeH-
Ta BU3HAYAETHCA KiJIbKiCTIO HeCIIapeHUX eJIeKTPO-
HiB y #Ooro aromi, 1mo B3SJIM y4acTh B YTBOPEHHi
KOBAJICHTHUX 3B’A3KiB 3 iHIIMMU aToMaMHu.

CryneHi OKUCHEHHSI HEMETAJIUHUX €JIEMEHTIiB Y
CIIOJIYKaX MOSKYTh OyTH Bix’eMHUMHU a00 TOJaTHH-
MM YHCJIAMHU.

1.Y €Kin rpyni (rpynax) nepiogu4yHoi CUCTEMM MICTUTbCA HaMbinblue

2.

HEMEeTaNiYHUX e/IEMEHTIB, a B fAKil (AKMX) — HanmeHwe?

3a maTepianamu IHTEpHETY Ta iHWKWMK AXxepenamu iHdopmadii migro-

TyWTe cTUcne noBigomneHHs npo ponb dnyopy, Moay i Pocdopy B opra-

Hi3Mi NIOANHMN.

. BuKopucTtaBlum yaBneHHs npo 306yayKEHWN CTaH aTtoma, CNPOrHoO3ymnTe
MOXJIMBI 3HAYEHHS BaNeHTHOCTI: a) Cuniuito; 6) Xnopy.

. Ky 6yaoBY — MOJIEKYNIIPHY YM MOHHY — Ma€ KOXHa 3 PEe4vYOBWH i3
Takumu dopmynamu: LiCl, HCI, NaH, Na,S, MgO, CO, NF;, CaF,?
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10.

11.

. Bu3HauTe cTyneHi OKMUCHEHHS ranoreHis y Takux crnonykax: Cl,0, 1,05,

IF,, CBr,, KBrOs, HCIO,, AlBr..

. 3icTaBTe 3HAY€HHSA BaNEHTHOCTI M CTyNEeHS OKMCHEHHS KOXHOro ene-

MeHTa: @) y BOA4Hi; 6) y KUCHI; B) B @30Ti; ) y rigporeH nepokcuai H,0,.

. YKaXiTb, 9KMM 3i 3B'A3KIB HaMbifNbll NOASPHUN, @ SKUA — HaMMeHLW

nonsipHmn: C—H, S-CI, P-F, N—H. BukopucTtanTte aaHi, HaBeaeHi B
Tabnmui 1.

. Enement ligporeH mae aBa npupoaHi izotonu — MpoTin i dentepin. Aki

YaCTUHKMK MICTATbCS B aTOMi KOXHOro Hykniga?

. ChopmynionTe KilbKa 3anuTaHb, BUKOPWUCTaBLUM HaBEEHY CXEMY, i

JanTe Ha HUX BianoBiai:

2p 2p
2 2s
>
EnemeHT yTBOpIOE ABi CroNyKkK i3 CynbdypoMm, Y AKUX BUSBISE BaSIEHT-
HicTb 3 i 5. MacoBi 4acTku Cynbdypy B LMX CNONYyKax BiAHOCATLCH SK
1:1,323. BU3HayTe eneMeHT i Hanuuwitb GopMynur CronyK.

MacoBa 4acTKa ligporeHy B rigpocdepi ctaHoButb 10,8 %. Mpuny-
CTUBLLMW, WO rigpocdepa CKNagaeTbCa N1Lle 3 MOpPIB Ta OKEeaHIB i € PO3-
YMHOM HaTPIn xJ1I0pUAY, 064YUCNITb MaACOBY HaCTKY MOHIB X10pYy B LibOMY
PO3YuHiI.

Hemetanu

12

Martepian naparpaga gonomMoXKe Bam:

> PO3LUNPUTK CBOI YABJIEHHSA MPO 6yLOBY HEMETANIB;
> JisHaTMCS NPo ABULLE anoTponii Ta MOro MPUYUHM;
» npuragatv aeaKi BNactMBoCTi HeMeTallis;

» 3’'acysBatu cdhepu 3acToCyBaHHS HEMETaIB.

I:zz IIpocTi peuoBMHUM HeMeTAJNiYHUX €JEeMEHTIiB
Ha3MWBAIOTh HeMeTaaMu (MaJi. 3).

Cl, Bynora. HacTura HEMeTaJIiB Mae aTOMHY 0y 10~

Br, By. I3 oKpeMmX aTOMiB CKJIaZalOTHCA iHEPTHi

I, rasu — TeJliii, HEOH, aproH, KPUIITOH, KCEHOH i

0, pazmou. ¥ rpadiri, anmasi, cuirinii, 6opi, uepBoHO-

N, My docdopi Bci aToMu CrIoSTyyeHi OUH 3 OHUM.



Man. 3.
Hemetanu

Man. 4.
Kynectep)kHeBi
Mopaeni pesaknx
MOJIEKYN

Pemra HemeTasiB — MOJIEKYJIAPHI PEUYOBUHU.
Bawm Bizomo, 1110 iCHYIOTE HEMeTa U, AKi CKJIaga-
OThcA i3 pBoxaToMHUX MoJiekys. (HaspiTe mi
peuoBuHU.) Bijbily KiJgbKicTh aTOMiB MicTATH
Mosekrysu o30Hy O, 6imoro dochopy P,, cipku
Sg. ¥ 1985 p. yueHi BiZKpuu IpoCTy PEUOBUHY
Kap6ony i3 60 aromamu B monerymi — Cgo. Ii
HasBa — QyJepen. IIisHimme 0yJo 7o06yTo momioHi
PEeYOBUHU, MOJIEKYJIN AKUX MicTATh 70 i 6inbire
atomiB Kap6ony.

AtovMu B HeMeTaslaX CIIOJyUYeHi KOBAJIEHTHU-
MU HEeMOJSPHUMU B3B’A3KaMU — IIPOCTUMH,
OOABIHUMY, HOTPitHUMY (MaJI. 4).

Augorpomnisa. I3 BuKJazeHOro BUIlle BUILJINBAE,
II10 IJIA Je AKX HeMeTaJiuHUX eJIEeMEeHTiB BiToMo
o aBi ab60 OisbIlle MPOCTUX PEUOBUH.

SIBuIe yTBOpeHHA elleMEeHTOM KillbKOX ITPOCTHX PEeYOBUH
Ha3WBAIOTh AL0MpPONieio’.

Man. 5.
MacwTtatGHi

mopeni
monekyn 0, i 0,

IIpocTi peuoBUHU eleMeHTa MOMKYTD BiIpisHA-
THCS 3a O0YJZ0BOIO, KiJIbKiCTIO aTOMiB Yy MOJIEKY-
Jax, cmocobom ix cmoayuenHsa. Ile BmimBae Ha
(idmuHi BIACTMBOCTI pEeYOBWH, a YacTo i Ha IX
AKTUBHICTh Y XIMiUHUX peakIriax.

Hnsa Oxcureny icHye ABi IpocTi peuoBUHU —
Kucendv O, i 030n Og(Mman. 5). O30H Mae 3amax, €
OTPYWHUM; HOro TeMIlepaTypu IJIaBJEeHHS i
KUIiHHA BUIIi, Hi’K KUCHIO. BiH BuaABJIdg€e 3HAUHO
0inbITy XiMiUYHY aKTUBHICTD.

! Tepmin moxozuts Bix rpenpkux ciis allos — immmumit i tropos —

BJIACTUBIiCTb.

13



Man. 6.

byposa npocTtux
peyvyoBUH
Kap6oHy:

a — dparmeHT
KpUcTaniyHux
rpaTok anmasy;
6 — ¢parmeHT
KpUcTanivyHmx
rpaTtok rpadirty;
B — MoJeNb
MOJIEKYIN
dynepeHy

14

3arajpHa HasBa mpoctux peuosud Kapbony —
syzseus. Cepen, HUX € PEUOBUHU aTOMHOI Oy10-
BU — QAMA3 1 epagim, a TaKOXK MOJEKYJIAPHA
peuoBuHA Qy.reper (Mmai. 6).

Anmas — 0OesbapBHA KpHUCTaJiuHa pPeyoBUHA,
AKa He ITPOBOAUTH eJIEKTPUYHOTO CTPYMY i € Hall-
TBEPAIIIOIO cepe/l IPUPOIHNX PeuoBMH. B anmasi
KokHHuM arom KapOoHy CIOJIyUYeHUH ITPOCTUMU
KOBAJIEHTHUMM 3B’A3KaMH i3 YOTHMpPMA iHIIUMU
(maim. 6, a).

I'pait — TemHO-cipa peuoBmMHA 31 CIa0KUM
MeTajieBUM OJIMCKOM, eJeKTPOIpPOBigHa i Tyro-
miaaBKa. 'pagdit mae nmapysary 0ymoBy (mait. 6, 0).
3B’A8KM MiK aToMaMHU pPeais3yioThCcA JHUIE B
mapi, AKuii Haragye OMKOJIMHUNA CTiIbHUK.
Koxxuuii arom KapOoHy cronydeHu# i3 Tphoma
iHIMIUMHU aToMaMi IPOCTUMU KOBAJEHTHUMU
3B’s3KaMU 3a PaXyHOK TPHOX BAJEHTHUX €JeK-
TpoHiB. UeTBepTuii €JIEKTPOH MHEPEXOOUTH Bif
OJHOI0 aToMa JIo iHIoro B mapi. Taki ex1eKTpoHu
3YMOBJIIOIOTH €JIEKTPOIIPOBifHiCcTE rpadiTy. 3aB-
IAKY I1apyBariit 6ymoBi rpaditT JocuTh M’ AKUIMA.
Koau Mu muiremMo oJiBIieM, IIapu aTOMiB JIETKO
BiIOKPEeMJIIOIOThCA OAMH Bif OAHOTO i 3ajyumia-
IOThbCSA HAa IIamepi.

Mounexryna gpynepeny Cq, Haragzye GpyTé0IbHUN
M’ a4, 3muTui i3 20 mecTuKyTHUKIB i 12 '’ artu-
KYTHUKiB (MaJ. 6, 8).

IMommupenicts y mpupoxi. Bam Bigomo, 1110 a3ot
i KuceHb — OCHOBHi CKJIamoBi moBiTpA. Bomo



Man. 7.
O30HOBMI Wap

MiCTHUTh TAKOXK HEBeJWKi KIJIbKOCTI iHepTHHX
rasiB, cepe] AKUX HaWOiIbIITe aproHy. ¥ BepXHix
mapax artmoc(epu ImIepeBa’kaioTh HaMJeriri
rasm — BOJEHbD i TeJrii.

¥V noBiTpi € # o30H. Bin 3ocepemskenuii y mapi
arMocdepu, HUKHA MeyKa AKOTO IIPOXOAUTH HA
BucoTi mpubsausuo 20 KM, a BepxHsa — 25 kM. Ile
TaK 3BaHUI 030HOBUII 1ap. 00’ eMHAa YacTKa 030HY
B HhOMY He mepeBuriiye 0,0003 % . Axbu mokHA
OyJsio 3i0patu B armocdepi Bech 030H pasoM, TO
toro 1ap 6yB 01 3aBTOBIIIKHU BChOTO 2—3 MM.

0O30H YTBOPIOETHCSA i3 KMCHIO ITi /T BIJIUBOM KOC-
miuHOI papgiarii a6o eJeKTPUUYHUX PO3PALIB
(Koo BUHUKA€E 6JIMCKaBKa)':

30, = 20;.

BiH € HecTiiIKMM i ITBUJIKO IIEPETBOPIOETHCA HA
KIMCeHb, MOTJIMHAIOUY TIPU I[bOMY YACTUHY YJIbTPA-
(hioseTOBMX IPOMEHIB COHAYHOTO cBiTJIa (MaJI. 7),
MIKiAJIUBUX OJA JKUBUX opradismis. OT:Ke, pos-
KJIaJal0u1Ch, O30H B3aXWIIA€ JIOAWHY, TBapUH,
POCJIUHMI.

(LR

0>0,+0

Y npupoai npouecu yTBOpeHHs i po3Kiagy 030Hy
KOMIMeHCcYyTb 04UH ofHoro. [IpoTe oCcTaHHIM Ya-
COM yYeHi BUSBASAIOTb nepiogudyHe pynHyBaHHS
030HOBOrO Wapy, PiKcyrTb NnosiBy B atMmocdepi
030HOBUX «fipoK». OAHI€I0 3 NPUYUH LIbOro IBULLA

1y naboparopHOMY HOCTiAl CTYIiHD HepeTBOPeHHA KUCHIO HA 030H 3BU-
yaiino He mepesumlye 10 %.

15



LlikaBo 3HaTH
3a mobyBaHHSA
1 JOCJaimKeHHs
«Hamarpecus-
HimIoro»
HeMeTary
(dropy
dpannyssruUit
yueHU

A. Myaccau

y 1906 p.
OTpUMAaB
HoGeniBcbKy
npeMiro

3 ximii.

16

€ XiMiYHIi peaKuii Mi>k 030HOM i pe4oBUHaMH po-
MMUCI0BOro rnoxoaXKeHHs. HuUHi y CBITi 34ilMCHIOOTb
3axoau, cnpsiMoBaHi Ha 36epeKeHHs1 030HOBOI0O
wapy B atmocgepi.

¥ nitocdepi TpanaATHCA TPU IPOCTI PEUOBU-
HU — cipka, rpadir i anmas. B Ykpaiui € mokja-
nu cipku (y JIbBiBCBKill, IBaHO-PpaHKiBChKiN i
TepHommiIbChKil 00sacTax) i rpadity (v Kiposo-
rpajchbKili i 3amopisbKiii o6acTax).

Byrinna sHepigKko mpuiiMamTh 3a TPOCTY PEUO-
Buny KapOony. IIpore y HbOMY KpiM aTomiB
Kapb6ony € aromu iHmmx ejnemeHnTiB. IlokgaagHO
PO BYTiJLJISA HTUMETHhCA B MaTepiasi, BMilieHOMY
nig 3arojoBKOM «Jad AONMUTIAMBUX» Micad
ObOro maparpada.

» Yomy, Ha Ballly AYMKY, B IIPUPOJi HEMAE rajio-
retis — (ropy, xJa0py, opomy, itogy?

®izuuni BaacrtuBocri. Hemeranu BigpisHsa-
IOTHCA OOWH BiJl OMHOTO 3a (DiBMUHUMU BJIIACTUBO-
cTAMHU OiJIBINTOI0 Mipoio, HixK Meranu. ad HUX
XapaKTepHi HEBUCOKi TeMIlepaTypu ILJIaBJIeHHAd i
KuninHdg. IIpocTi peyoBUHY iHEPTHUX €JIeMEHTiB,
a30T, KHCeHb, O030H, BOJIEHL, (pTOp i XJIOp 3a
3BUYANHUX YMOB € radaMu, OpoM — PiguHOIO, a
igmIi mepebyBaioTs y TBepaoMy cTaHi. Maiixke Bci
HeMeTaJI1 He TPOBOIATEL eJIEKTPUUYHOTO CTPYMY,
He PO3UMHSAITHCA a00 cjab0 PO3UMHAIOTHCT Y
BOJI.

Ximiuni Ba1acTuBocri. Hemeranau maiors 6ara-
TO CHiIBbHUX XiMiuHMX BJaacTuBocTeil. BoHu
B3a€MOJIiIOTEH i3 MeTaJaMu, Mixk co00I0, a HalaK-
TUBHIINI pearyiooTh Ille ¥ 3 BOJOI0, AEAKUMU
KHCJIOTaAMU, JyraMu, iHIIUMU CIOJyKaMu. ¥
npoMy maparpadi posradHeMoO JHIle pPeakriii
MiK IPOCTUMU PEYOBUHAMU.

Bu 3Haere, 1110 KOJKHA PeaKI[is 3a yUACTIO IIPO-
CTOi PEeYOBMHU € OKMCHO-BifHOBHOMIO. OCKiIbKH
aToOMU HeMeTaJIIUHIX eJIEMEeHTiB 3JaTHI IpueaHy-
BaTHU €JIEKTPOHU, TO 0JL5 HememaJis xapaxmepHa



LlikaBo 3HaTH
Bop i curinii
He B3aEMOIIiIOTH
i3 BomHEM.
IIpore crionryku
BigmoBimuHMx
eJIeMeHTiB

iz Tixporenom
Bimomi.

poav okucHuka. Hattak THBHIMIUMYU OKUCHUKAMU
€ IIPOCTi PEUOBWHU HAMOINBII eJeKTPOHeraTuB-
HUX eJIeMeHTiB — (pTop, KNCEeHb, 030H, XJIOP.

Peaxuyii 3 memanamu. BinbiiicTs peakiiii
HeMeTaJiB 3 MeTajaMU BiOyBaeThCs TOCHUTH
MIBUAKO, i3 BUIIJIeHHAM TEIJOTH, a iHOAi 3’ AB-
JISIETHCS TOJIyM .

P Hanwumrite piBHAHHA peakilii cipku 3 amomi-
HieM.

Peaxuyii 3 6o0nem. I'inporen — oxuu i3 Haii-
MEHIII eJeKTPOHEraTUBHUX HEMETAJiYHUX eJie-
MeHTiB. ToMy B peakIigx BOIHIO 3 HEMeTaJaMU
atomu ['imporeny, sk mpaBuUJO, BiIJaioTh eJeK-
TPOHU i BUKOHYIOTH POJIb BiTHOBHUKIB, a aTOMU
iHIIUX HeMeTaJiuHuX eJIeMeHTIiB NPUuEIHYIOTh
€JIeKTPOHU, TOOTO € OKUCHUKAMU.

YuM eJeKTPOHETATHUBHIMINKA €JeMeHT, TUM
aKTUBHIIIIe 1OTO IPOCTa PEUOBUHA pPearye 3 BOI-
HeM. IcKpaBuil IpUKJIAL Iiel 3aKOHOMipPHOCTI —
B3a€EMO/IiA TaJIOTeHIiB i3 BogHEeM. 3araJjbHe PiB-
HAHHS TaKol peakIrii:

E,+H,=2HE.
drop pearye 3 BogHEM i3 BuOyxom, XJOp — i3
TakuM camuM e(eKTOM, ajie Ipu OcBiTieHHI (y
TeMPSABi XJIOP i BOJeHb He B3a€MOJil0Th). Peakirii
OpoMmy i fiony 3 BoAHEM BigOyBarOThCSA JIUIIIE IIPU
HarpiBaHHi I He NPUBOAATH A0 IIOBHOT'O BUTpAa-
YaHHA PEeYOBUH.

Peaxyii 3 kuchem. Polb KUCHIO B peaKIliax i3
HeMeTaJlaMU ITPOTHJIeKHA MIONHO PO3TJIAHYTIH
poui BogHIo. AToMu OKCUTEHY € OKMCHUKAMU I
BiTHOBJIIOIOTHLCSA, aTOMM iHIIIOTO HeMeTaJiuHOTO
eJeMeHTa — BiTHOBHUKAMM I OKHCHIOIOTHCH.
YuM MEHIII eJIeKTPOHETaTUBHUM eJIEeMeHT, TUM
aKTUBHilIle OT0 IIPOCTa PEeUOBMHA B3a€EMOJIE 3
KucHeM. 3 imimoro 6oky, rajoreHu — QTop,
XJIOp, OpoM i fiog — i3 KMCHEM He pearyioTh.

Yumasio HeMeTaJIiB 34aTHI ropitu y KucHi (a6o
Ha moBiTpi). IIpogyKTaMuy TaKuX peakIliii € OKCu-
ou. SIkmo HeMeTaiyHWIT eleMeHT Mae 3MiHHY

17



LlikaBo 3HaTH
MacoBa uyacTka
JTOMiIIIOK

y cuJinii,
AKUHA BUKO-
PHCTOBYIOTH

y MiKpo-
eJIeKTPOHIITi,
He IIePEeBUIIY€E
107 %.

18

BaJIEHTHICTB, TO 32 HECTAUi KMCHIO YaCTO YTBOPIO-
€TBCS OKCHUJ i3 HMIKUMM CTyIeHeM OKWCHEHHS
eJleMeHTa, a 3a HAJUINKY KWUCHI0O — BUIIUHA
OKCH[:

2C + Oy (mect.) = 2CO; C + 0, (mamgn.) = CO,.

3acrocyBaHHA. BinbiricTs HemMeTaniB € BaK-
auBuUMU AJA npaktuku. IIpo ramysi Bukopwm-
CTaHHS KUCHIO BU AoBiganuch y 7 Kjaaci. O30H i
XJIOP 3 OTVISAAY Ha iX OaKTepUIIMIHI BJIACTUBOCTI
3aCTOCOBYIOTH [JIsi 3He3apaskeHHA Boau. Kpim
TOTO, XJIOP € BUXi/THOIO PEYOBUHOIO Y BUPOOHMIL-
TB1 XJIOPHOT'O BallHa, OPTraHIUHUX PO3UYUHHUKIB,
3ac00iB 3aXMCTy POCJUH BiJ XBOPOO i IMKIZHUKIB
To110. OOp0o0IAIOUY IIPO30Pi aIMas3u, BUTOTOBJISA-
I0Th JiamMaHTU. AJIMa3HUI IIOPOIIIOK BUKOPUCTO-
BYIOTH Yy ILITi(hyBaAJIbHUX i PidaIbHUX iHCTPYMEH-
Tax (maJi. 8). 3aBAAKHU IIapyBarTiii 6ymoBi rpadit
CIyry€e 3MalllyBaJbHUM MaTepiajoM, a ¥Oro
eJIEKTPONPOBiAHICTL A€ 3MOT'Yy BUTOTOBJATH
eJIEKTPUYHI KOHTAaKTHU 1 eseKTponu. Crep:KkHi i3
rpad)iTy 3acTOCOBYIOTH y SAJEPHUX pPeaKTopax.
Bogenb € cupoBuHOO A4 XiMiuHOI 1 HadTomepe-
po6HOoi mpomucsioBocTi. Cumiiniii AK HamiBIpO-
BiJHUK BUKODPHCTOBYIOTH B €JeKTPOHHIN TeXHi-
i, couAYHUX OaTapeax (maj. 9), pisHoMaHITHUX
npuiagax. XiMiuHO ITIaCMBHUM Tra3oM a30TOM
HaAIIOBHIOIOTH KOJIOU €JIEKTPUYHUX JaMil. I3 azory
i BogHIO 1OOYBAIOTH aMOHiaK, a 3 HbOI'0O — HiTpaT-
HY KHCJIOTY, HoOpuBa. A30T, aproH i reJiii BUKo-
PUCTOBYIOTH y TEXHIIIi I HAYKOBUX JOCTiIKEHHAX
AK iHepTHe rasoBe CepemoBHUIle IJIA 3aIro0iranHsa
OKMCHEHHIO PEUOBUH KUCHEM ITOBIiTPA.

Man. 8. Man. 9.
PizanbHa malunHa CoHsa4Hi 6aTapei



12.

13.
14.

15.

16.

17.

18.

BUCHOBKMHU

Hemeranu — mpocTi PeYOBMHU HEMETAJIUHUX
eJIeMEeHTIB.

Hdeski HeMeTaiuHi eJIeMEHTH YTBOPIOIOTH IO
KiJbKa mpocTuX peuoBuH. Take ABUIIe HA3UBAIOTH
aJoTpoIicio.

Hemeranu maroTh aTOMHY a00 MOJIEKYJIAPHY
oymoBy. /IJIst HUX XapaKTepPHi HEeBMCOKi TeMmepary-
P NJIABJIEHHS i KUMIHHA, HE3JaTHICTh MMPOBOIUTH
€JIEKTPUYHUI CTPYM.

Hemeranu BcTymarmTh y peakmnii 3 mMerasjgamu,
BOJTHEM, KMCHEM i mepeBaskHO € OKMCHUKAMU.

Binpuricts HeMeTaJIiB BUKOPUCTOBYIOTh Y TeXHi-
i, XiMiuHi#i TPOMHUCIOBOCTI.

Y AKMX TBEPAKEHHAX iAE€TbCA MPO rasioreHn-eNeMeHTH, a B AKUX — Mpo
rajsioreHu K NpocTi pe4oBUHN?

A. Yci ranoreHu 3abapBieHi.
b. lanoreHn BxoasTb A0 CKAafy CMONYK, 3arajbHa Ha3Ba SKUX —
ranoreHigu.

B. ManoreHun € akTMUBHUMUW HEMETaNaMMm.

I. EneKTpoHeraTuBHICTb rafioreHiB A0CUTb BUCOKaA.
Yum pi3HATbCA NPOCTi pedyoBuHU: a) OkcureHy; 6) KapboHy?
AKi di3nYHI BnactMBOCTi rpadity 3yMOB/IOIOTb MO0 BUKOPUCTAHHA Ha
npakTmui? MosacHITb Ui BNACTUBOCTI, BUXOAA4YM 3 OY10BU PEYOBUHMU.

JonuuiiTe CXeMK peakKLin i NepeTBopiTb iX Ha XiMiYHI PIBHAHHS:
a)As+Na ... 6) Py + ... 225 PH;
... + Mg L Mg,Si; B+0,5H ..
N, +Al L 05 + Hy,05, — ... + H,0.

Cipka BcTynae B peakKlii 3 BogHeEM i KMcHeM. Hanuuwite BignoBigHi
XiMiYHi PIBHAHHSA, CKNaAiTb CXEMU OKUCHEHHS | BiHOBMIEHHSA. AKY posib
BMKOHYE Cynb®dyp Y KOXKHIM peaKkLii?

Byrneub 3a BUCOKOI TeMMnepaTypu pearye 3 BOASHO Napoto. AKi peyo-
BWHM MatoTb 6yTH NpoayKTamu Liei peakuii — CO i H, 4un CH, i 0,7 Big-
noBiAb OOrpPyHTYMTE, HABEAITb BiAMNOBIAHE XiMiYHE PIBHAHHS.

CKnagfiTb PiBHAHHS peaKLin Xnopy 3 KaslieM, LUHKOM, altOMiHIEM, CUi-
uiem, pochopoM. 3BaxKTe Ha Te, Lo Cuniuin i ocdop y npoayKTax Bij-
NOBIAHWX peaKLi MaloTb HaWBULLi CTYNEHI OKUCHEHHS.
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19. Mixx ABOMa HanaKTUBHILIMMKM ranoreHaMmn MOXyTb BigbyBaTUCs peakK-
uii 3 yrBopeHHam cnonyk Ab, Ab; i Abs. Poswudpyinte ¢opmynu cno-
JIYK, 3anucaBluM B HUX CUMBOJIN eNleMeHTiB. Bi3bMmiTb OO0 yBaru, wo
KOXHa nitepa Bignosigae neBHoMy ranoreHy. [MoscHiTb CBiN BUGIP.

20. flKa KifnbKicTb pe4yoBMHU MicTUTbCS: @) B 0,48  030HYy; 6) B 4,48 n apro-
HY (H. y.)? (YcHo.)

21.MacoBa 4YaCTKa 030HY B CYMilli 3 KUCHEM CTaHOBUTb 7,2 %. O64uc-
NiTb 06’EMHY 4YaCTKy 030HY B CyMillli.

22.Y ABOX 3aKPUTUX NOCYAMHAX, 3aNOBHEHMX KUCHEM, cnanuam docdop i
CipKy. Y1 3MIHMBCS TUCK Yy KOXHIM NOCYyaAMHI? FAKLIO TaK, To 36inbluMBCS
4YM 3MEHLIMBCA? Bignosiai o6rpyHTymnTe.

Gﬂ OONUTINBUX \

MpocTi peyoBuuu Cynbdypy i Pochopy

Cynbdyp i Pocdop yTBOPIOIOTH MO KiflbKa NPOCTUX PEHOBMH.

Y POMOGIYHIN i MOHOKIHHIM CipLi MiCTATLCA OAHAKOBI MOJIEKYNKN Sg,
ane NopsifoK ix po3TawyBaHHA y KpPUCTani KOMXHOI PEYOBWUHU Pi3HWUK
(man. 10). i pevyoBUHM Mano pisHATLCHA 3a BNaCTUBOCTAMM.

Man. 10.
KynectepxHeBa
MogJelb MOJIEKYNU
S; (). bynoBa

Kpuctanis w
a

POMGIYHOI (6)
i MOHOKNIHHOI (B) CipKK

FKLWO CipKy poO3MnaBWTW, Harpith Mamxe [0
KWUMNiIHHA, @ NOTIM BUIUTU B XOJIOLHY BOZY, TO BOHa
3acTMrHe B Macy, WO Haragye nnactunid. e —
niactmyHa cipka (mMan. 11), 9ka cKiafjaeTbes i3
NaHLIOroBux Monekyn S,, Sg Ta iH. 13 yacom Taki
MONEKY/IU NEePETBOPIOIOTLCH Ha LIMKITIYHI MONTEKYNN
Sg, @ MnacT1yHa cipKka — Ha TBepay ¥ KPUXKY poM-
GiyHy.

dochop YTBOPIOE KiflbKa NMPOCTUX PEYHOBMH.
HanBaxnusiwnmu € 6innn i YepBoHu docdop.
Binun docdop cknagaetbcqd 3 monekyn P,, a
YEepBOHWMN — i3 aToMiB, CrMOJIyYEHUX OAMH 3
oAHuM (man. 12). binun docdop, Ha BiAMIHY Bif
4YEepPBOHOro, Mae YacCcHWKOBWMKW 3anax, Ayxe
prﬁmmm i XiMiYHO aKTUBHIWWK. Mpwn HarpiBaHHi Ha nosiTpi Ao 50 °C Bi)H

Man. 11.
YTBOpEHHSA
NI1acTUYHOI CipKKH

20



éﬁMa(-:TbCﬂ, a 3a 3BMYaMHUX YMOB MOBIi/IbHO OKUCHIOETBLCS 3 BVI,EHJ'IG)
HAIM eHeprii y BUrnagi ceitna (tomy moro 36epiratoTb Nif BOAOLO).

Man. 12.
MpocTi pe4oBUHU
docdopy

binnin docdop Mogenb YepBOHUN Mogenb dparmeHTa 6ynosu
MONeKynun P, docodop YyepBoHOro pocohopy

IcTopia cipHUKa

Mepwi cipHuKK 3'aBunncs Ha pyoexki XVIII—XIX cT. Y Hux 6yno BUKO-
puctaHo fo6yTy Binomum ximikom K.-J1. Beptonne cinb — Kanin xnopat
KCIO; (TpuBianbHa Ha3Ba CNoNykM — 6GepToneToBa Cib), WO € CUlb-
HMM OKUCHWKOM. HaHeceHa Ha aepeB’sHy Naan4yKy CyMill Kanin xnopa-
TY, CipKM, CMOAK i LLYKPY NPU KOHTaKTi 3 KOHLUEHTPOBAHO CyNbPaTHOO
KucnoToto 3anmanacs. OgHak iHoai peakLia BigbyBanacs 4OCUTb Bypx-
JINBO, HaBiTb i3 ManeHbKUM BMOYXOM. KpiM TOro, HOCKTK i3 co6oto NNg-
LLIEYKY 3 KMC/IOTO BYN0 HE3PYYHO 1 HEGE3MEYHO.

JocKoHaniwWwi CipHUKK, yxKe 6e3 KNUcnoTu, 6yno BuHanaeHo B 1832 p.
X roniBkM cknaganuca 3 6epToneToBoi CoNi, CipKM i Kneto. Takuii cip-
HUK 3aropsiBcs, SKLWO HUM YMpPKanu Nno HaxagadyHomy nanepy. MpoTte
MMOBIpHICTb BMOYXIB Ta ONiKiB yce X icHyBasa.

Y 1831 p. dpaHuy3 LL. Copia, a yepes pik HimeLb M. Kammepep goba-
BWN 1O CyMilli 6epTONeToBOi €O i3 CipKoto 6innn docdop. Tenep, o6
3ananunTu CipHUK, 6yN10 AOCTATHLO NPOBECTU HUM MO BYAb-SKi NOBEPXHI
(HanpuKnaa, oepeB’sHin). BubyxiB yxe He
Tpannganocsd. OgHaK HOBI CipHWUKKM Manu
iHWi HeJoNiKW: BOHM MICTUAM OTPYUHWUK
6innn docdop i Mornmn camolanmaTtumcs 3a
Temnepatypu Buuie 30 °C.

beaneyHi cipHukm (man. 13) 6yno Bu-
HangeHo B 1855 p. y LUBeuji (Tomy ix Ha-
3Banu WBeACbKMMM). BoHK 3aropsinucs
nvwe nicng Tepta 06 TBepay MOBEPXHIO,  Man. 13.

n\0prTy CyMiLLLLIIO i3 4ePBOHOro GoCcdOpPY,  CipHUKM j

Educational Products
& Systems
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(ra o)

mMaHraH(lV) okecmnay, CKNsiHOro NopoLLKy i kneto. OTxe, 6innin docdop Baa-
10CS 3aMiHUTU Ha HEeOTPYMHWH | BGe3nevHilnn YyepBoHUn docdop.
loniBKa WBEACHKOro CipHUKa MicTUNa cyMill 6epToNeToBOi Coni, CipKH,
TOBYEHOr0 CKa, Keto, AeSKUX iHLWKX peqyoBHMH. IMig vac ii TepTa 06 GidyHy
NOBEPXHIO KOPOOBKK 3 BiANOBIAHMM NOKPUTTSM YEPBOHUK hocdop 3aro-
pPSABCS BHACNIAOK EK30TEPMIYHOI peaKLii 3 6epToNeToBOO CiMto:

6P + 5KCIO, = 3P,0, + 5KCI.

3a MUTb 3aropsanucsa cipka i gepeB’sHa nanvyka.
LLIBeACbKMMU CipHUKaMKU KOPUCTYETLCS KOMXKHUM i3 Hac.

Byrinns

["OpPiHHA BYIIMHKKW 3BMYaMHO OMUCYIOTb XiMIYHUM PiBHAHHAM C + O, =
= CO,, BBaXalouu, Lo BYrinnsg — npocra pevyoBuHa KapooHy. OfHaK Le
He 30BCiM TaK.

Byrinna — TBepaa ropioya KonasnuHa,
fIKa yTBOpwuacyd 6arato MifIbMOHIB POKiB
TOMYy B Hafpax Halloi nnaHeTu BHacnigoK
TPMBaANoOro po3KknagaHHsa BEMYE3HMUX Mac
POCNMHHKUX 3anulLKiB. Y Byrinni nepesa-
*atloTb aTomu KapboHy; KpiM HUX y HEBE-
JNIMKIN KiNnbKOCTI MicTATbCA aTomMu ligpore-
Hy, OKCWUreHy, OeAKUX iHWWX eNleMEHTIB.
Po3pi3HAOTE TpY BMAM BYTiNNg: aHTpaumT
(man. 14), kam’aHe i 6ype Byrinng. Macosa
YyacTKa Kap6oHy B aHTpauuTi Hanbinbwa (94—97 %), a B 6ypomy Byrifni
HanMMeHLWa (nicns BuaaneHHs 3 Hboro Boan — 64—80 %).

YKpaiHa mae Benuki noknaau Byrinnsa. Hanbinblwe poaosulie Kam's-
Horo Byrinng — y JloHeubKin i JlyraHCbKin o6nacTax. 3HAaYHO MeHlle
noro Buao6ysatotb Y JIbBiBCbKO-BonnHcbKOMy 6acerHi. bype Byrinns
30cepeKeHe nepeBaxkHO y [JHINpOBCbKOMY 6GacewrHi, a MoKiaau
aHTpauuty — y JoHeLbKoMYy.

Mpouec yTBOPEHHS BYrifiNg B NPUPOAI MOXHa 3iMiTyBaTH, Harpisato-
4yKu B NpoBipLi WMaTOYOK AepeBUHN. BiH NOCTYNOBO O6GBYINIOETLCYH, a 3
NpoGipKN BUAINAETbLCA BOASIHA napa i ra3onodibHi pevyoBUHM, WO
MaloTb HEMPUEMHMI 3anax. Y npobipLi 3anunllaeTbCcs NnopyBata pe4yoBHm-
Ha YOPHOTIO KOMbOpy — TaK 3BaHe AepeBHe BYrinag. BoHO Male nos-
HIiCTIO CKNagaeTbCcst 3 aToMiB Kap6oHy, siKi po3MilleHi B Ui peyoBUHiI
QOTW-IHO (Tomy ii yacTo HasnBalTb aMopdHUM® ByrneLem). )

Man. 14.
AHTpauuT

! Tepmin moxoguTh Bif rpenbkroro ciosa amorphos — GesdopmuMil.
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[D,epeBHe BYrifI9 MOXE NOMIMHATH Pi3Hi peyoBHHM. X aTomK, MoneKyn}
3aX04Tb Y NMOPW BYTiNASA | 3anMLLaloTbCs TaM. SBULLe MorMHaHHS aTtoMis,
MOJIEKYJI, HOHIB NMOBEPXHElo TBepAoi PEYOBMHU Ha3uBaloTh aacopbLictor.
[ns 36inblIEHHS KiNbKOCTI NMOp AepeBHE BYrinas 06po6asaTb rapsayolo
BO/ISIHOO Napoto. OTpMMaHy B Takui crnocié pe4oBUHY Ha3nBatoTb aKTUBO-
BaHUM BYrinnsm. Moro BUKOPUCTOBYIOTb AN OYMULLEHHS BOAM, MPOMMUCIIO-
BUWX ra30BMX BUKMAIB, @ TAKOX K NIKAPCbKUM 3aci® Npu OTPYEHHI.

Mig yac lMepLuoi cBITOBOI BiMHW HIMELIbKI BiiCbKa 3acTocyBann nNpoTu
@HIMINCbKKX BIMCBK AyXKe OTPYyMHUM ra3 xnop. Ang
3aXUCTY Bif X10py Ta iHWWX Hebe3neyHux ans
3[0pOB’a rasiB pocincbkni xiMmik M. [. 3eniHcb-
Kui y 1915 p. BMHaWwoB npoturas (mMan. 15).
[oBITPS, SKUM AMXaE NOAMHa Y NpoTUrasi, Npoxo-
OWTb Kpi3b Wap aKTMBOBaHOro BYrinns, WO
MICTUTBLCA Y cneLianbHi KOpoobLLi, M O4YULLYETLCS.

AKWO HarpitM akTMBOBaHe BYyrinna nicnsg
aacop6uii, BiadyaeTbCs NPOTUNEKHMI MPOLIEC —
BUIINEHHA MOMMMHEHUX aToMiB i MONeKyn i3 Man. 15.
pPEeYOBUHMN. CyvyacHui npomray

(e )

EKCMEPUMEHTYEMO BAOMA

Apcop6Luia pe4oBuUH

Y Tpu HeBenuKi anteyHi nns-
LIEYKM MOMICTITb NO OAHIM nirynui
aKTMBOBAHOro Byrinng. Y asi nns-
LUEYKHN HanumTe Boan. B oHY 3 HUX
[o6aBTe KinbKa Kpanenb WOAHOI
HaCTOSIHKK, ¥ apyry — 1—2 Kpan-
Jli PO34YUHY BGPUNIBSAHTOBOIO 3ese-
HOro (MeauM4Hun npenapart i3
Ha3BOIO «3eNleHKan). Y TpeTio NNft-  man 16,

We4Ky Hanuite Aywe po3GaBie-  oyatok Aocniay 3 BUSBNEHHS
HUM PO34YMH Kanit NepmaHraHaTy  pornuHanbHOI 3AaTHOCTI

(Man. 16). BMIiCT KOXHOI NOCYAMHU  aKTUBOBAHOIO BYrinns

nepiognM4yHo nepemiwynte. Yun 3mi-

Qoen;cn KONip PO34UHIB? AKLLO TaK, TO HACKIIbKKU LWBUAKO? j

! Tepmin moxoxuts Bix maTuHchbKuX ciaiB ad — Ha, 0, mo6ausy i sor-
bere — morsimHaTH, BOUpATH.
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CnosyKn HemMeTani4yHuxX
enemMeHTiB i3 [igporeHom

Martepian naparpada gonomo:xke Bam:

» 3’acyBaTtVi CKNaj i Ha3BK CroyK HEMETaiYHMX ene-
MEeHTIB i3 [igporeHom;

> 3iCTaBUTU BNACTUBOCTI LIUX CMONYK.

Ckiaapn i Ha3Bu cnmoayk. Criosryku 3 'igzporeHom
BimoMi misa GisbIrocTi HeMeTaIiYHUX eJIeMeHTiB;
iX He YTBOPIOIOTH JINIIIE iHEPTHI eJIeMEeHTH.

CkjacTu (QOpPMYyJIy CIOJAYKK HEeMeTaJiuHOIo
exremenTa 3 ['igporeHom mocuthb Jjerko. 11106
3’scyBaTy 3HAUEeHHS BaJEHTHOCTI eJieMeHTa B
TakKi#l cmosyii, moTpibHo Bim uwmcaa 8 BigHATH
HOMEp TpPyIU MNepioAMUYHOI cHCTeMHU, B AKik
MiCTHTBLCA eJleMeHT'.

YV rabauni 2 HaBegeHo GOPMYJIN HANBAMKJINBI-
MINX CIOJYK HeMeTaJIiuHuX ejgeMeHTiB i3 I'ixpo-
TeHOM.

Tabauusa 2

dopMy.IH CIIOJIYK HeMeTaXiyHnX exeMeHTiB i3 I'izporemom®

Yy KIITHHKAX NEePioTUYHOI CHCTEMU

Ilepiomu I'pynu

v A% VI VII

9 C N (0] F
CH, NH; H,0 HF

3 Si P S Cl
SiH, PH; H,S HC1

4 As Se Br
AsHj3 H,Se HBr

5 Te I
H,Te HI

! Bunarkom € Bop, akuit mictTuTsea B III rpymi it Mae cTany BaleHT-

HicTb 3.

2 lnss Kapbory icuye 6araro cronyk is Iigporerom; ix sarajpbHa HasBa —

BYTJIEBOMHI.
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Cnouryku
HeMeTaJiuHuX
eJIeMeHTiB
i3 T'izporenom

H,E
EH

n

3000

Man. 17.
MacwwTta6Hi
MopAeni MoneKyn
HCI, H,S,

NH; i CH,

P BusmauTe CcTymeHi OKHCHEHHS €JIEeMEHTIB y
CIIOJIYKaX HeMeTaJiuHUX eJieMeHTiB 3-To
nepiony 3 I'inporenom.

3arajgbpHa (opmyJia CIOJYK eJeMeHTiB i3
Tizporerom mMae nBa BapiaHTHM HaANIWCAHHA —
H,E i EH,. IlocnigoBHicTh 3anucy ejleMeHTiB y
dopmMynIax WX CIOJIYK 3yMOBJIEHA TPAAUILIE€IO:
cumBoJiz eixemenTiB VI i VII rpyn posmiiyoTs
micaa cumBoay I'imporeny, a CHiMBOJIM €JIEMEHTIB
IHIIUX TPyIm — Iepea HUM. 3arajbHi (Gopmyaun
CIIOJIYK HEMETAJNIIYHUX eJIEMEHTiB KOXKHOI rpynnu
3 TigporeHoM yKasyiOTh y JesdKWX BapiaHTax
epiogMYHOI CMCTEMHW B OKPEMOMY PAAKY (AuB.
dopaarr I).

i comoJlyk HeMeTaJiuHUX eJeMEeHTIB i3
TigporeHom yacTiiiie BUKOPUCTOBYIOTH TPUBiaIb-
Hi HasBu (aMOHiaK, MeTaH, BOJa, XJIOPOBOAEHbD,
cipkoBoseHb Ta iH.), iHOAI — XimiuHi (TigporeH
XJIOPUJI, TigporeH cyabdim TOIIo).

Bynosa. Crioryku HeMeTaliuHUX €JI€eMeHTIB i3
Tigporenom ckjaagamThbCca 3 MOJIeKyJa (Maad. 17).
ATOMU B HUX CIIOJIy4YeHi KOBaJIEHTHUMU 3B’ sI3Ka-
Mu. SIKITO eJeKTPOHETaTHWBHOCTI ejgemMeHTa i
Tigporeny omHaxoBi, To IIi 3B’A3KU HEIOJAPHI
(manpurJiagn, y moaeryai PH;), a axkmio pisui —
3B’ A3KHU IMOJIAPHI.

P 306pasiTh eneKTPOHHI Ta rpadiuni Gopmysiu
mousiekysn HF i SiH,. ITokaxiTe y rpadivaux
dopmyaax 3MiIleHHA CIiIbHUX €JIeKTPOHHUX
map o BiAmoBigHMX aTOMiB.

SKIo mosMTMBHI ¥ HeraTWBHI 3apAmu, IO
BUHUKJIN Ha aTOMAaXxX YHACJiIOK 3MiIlleHHs CHiIb-
HUX eJIEKTPOHHUX TIap, PIBHOMipHO pO3mOmijeHi
B MOJIEKYJIi, TO BOHA € HEOJSAPHOIO (HATIPUKJIA,
mostekysia CH,). B inmomy pagsi B ogHilt yactuui
MOJIEKYJIN 30CEPEKYETHCSA HEBEJIUKUIT HETaTUB-
HUU 3apsAf, a B MPOTWJIEKHIN — TO3UTUBHUNA
3apan. Taxka MoJieKyJa HOJISAPHA; BOHA Mae IBa
€JIEKTPUYHI IIOJIOCU 1 HAa3WBAETHCA AUIIOJIEM.
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Man. 18.
Kynectep)kHeBi
mopaeni
monekyn HF,
H,0 i NH;

IMonapuumu € mosekyau HF, H,0, NH; (man. 18)
Ta JesaKi iHmri.

» IloBexmiTh, 1110 MOJIEKYJIa BOAY OJISPHA.

®@izuuni BaacTuBOocTi. BiabimicTh CIOIYK
HeMeTaJiuHUX ejeMeHTiB i3 [imporenom 3a 3Bu-
yalHUX YMOB € rasdaMu, a rigporeH ¢gropunx HF
(3a remnepatrypu Hu:kue 19,5 °C) i Boga — pigu-
HaMu. Yci 1mi cmoayku 0Oe306apBHi; umMasio ix
MOKHA BUABUTU 34 XapaKTEPHUM 3alaXoM —
HEeIIPUEMHUM, iHOII pisKuUM.

TemmepaTypu OJIaBJIeHHA i KUIIIHHA CHOJIYK
i3 TigporenomM HemeTaJIiUHMX €JIEMEHTIB KOMK-
HOI rpynu mepiogmuHOi cucTeMu 3POCTAIOTH 3i
30iIbIIeHHAM BiZHOCHHUX MOJEKYJIAPHHUX Mac’.
ITpore cmonykm esemeHTiB 2-TO mepiomy —
BOJZIa, aMOHiaK i (pTOpPOBOIEHL — «BUIIALAIOTH»
i3 miei 3amexkHocTi (Mas. 19). AHOMAaJIBHO BUCO-
Ki TeMOepaTypu iX MJIaBJeHHS i KUIIIHHA 3yMOB-
JIeHi icHyBaHHAM BOJHEBUX 3B’ A3KiB MixK MoJie-
Kyaamu (mai. 20).

Man. 19.

3anexHictb A
Temneparyp

KUMiHHA CNONYK 50
efleMeHTiB HF

VII rpynum 0 \ 50 100
i3 FigporeHom \ ' '

\thn.v °C

7
HI
/

Bif 3Ha4YeHb
iX BiJHOCHMX -50
MONEKYNAPHUX HCI HBr

mac -100

H—F eee H—F see H-F

Man. 20.
BoaHeBi 3B'A3KHU
B pigKomy rigporeH ¢ropuai

Hai6inpury posYmHHICTS ¥ BOJIi MAIOTh CIIOJIY-
Ku rajorenis i3 I'igporenom Ta amoniak. Hampu-

! Bam Bizoma amamoriuna samexmicTs aus ankasis C,Hy, .
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LlikaBo 3HaTu
Binpmricts
CIIOJIYK
HeMeTaJTiuHnX
eJIEMeHTiB

3 I'inporenom
OTPYHHi.

KJanm, B 1 J1 Bogu 3a HOPMAaJIbHOTO TUCKY PO3YU-
HseTbesa 534 g rasy 6pomosogHio HBr (3a 25 °C)
abo 702 n ragy amomiaky NHj (3a 20 °C). Ile
HOSCHIOETHCS YTBOPEHHSAM BOJHEBUX 3B SI3KiB
Mi’K MOJIEKYJaMH BOAU i TaJIOT€HOBOIHIO abo
aMOHiaKy, a TaKOoK aucolriaiieio moaekya HBr y
BOJHOMY PO3YUHI.

Meran gy:xe ci1abo po3UNHAETLCA y BOML Uuepes
HenoJsisApHicTh MoJsiekya CH,, HeMmMoXauBicTh
YTBOPEHHsS HNUMHN BOJHEeBMX 3B’ A3KiB i He-
3JaTHICTDH IO AMcoIiaIii.

Posuuan cmoayk rajsoreniB i3 I'izporenom i
Cyabdypy' 3 I'igporenom y Bofi BUABIAIOTE BJIa-
cTuBOCTi KucaoT. JocuTh moasapui 38’ a3xu H-E
3YMOBJIIOIOTH AUCOIiaIlil0 MOJIEKYJ IIUX CIOJYK
Yy BOJZHOMY PO3YMHiI 3 YTBOPEHHSAM KaTiOHIB
Tigporeny:

HCl 2 H'+Cl; H,S 2 H + HS;
HS 2 H"+ 8%,
Bogui posumuau HCI, HBr i HI moBogaThCca AK
CUJIBbHI 0qHOOCHOBHI Kucaotu, HF — gk kuciora
cepenHbOI cuan, a H,S — AK caabKa JBOXOCHOB-
Ha KHUCJIoTAa.

P fIxy HasBy Mae PO3UMH KOYKHOI CIIOJTYyKU?

Meraun CH, inepTHU 1110710 BoAM (3a 3BUYA-
HUX YMOB).

Bopuwnii pogunn amoniaky NH,, Ha Bigminy Bif
PO3UMHIB IHIIUX CIIOJIYK HEMETAJIUHUX eJeMeH-
TiB i3 'igporenom, Mmae Jay:xkHY peakitiio (§ 5).

Bawm Bigomo, o Boga € c1abKUM e1eKTPOITOM.
MisepHa 4YacTKa ii Mmonekyn gucouitoe 3 yTBOPEH-
HAM HOHIB H" i OH™:

H,02H" + OH".
OTmxe, BOAY MOXKHa BBa)KaTu JyXe c/1abKoK KUC/1O0-
TOI0 i BOgHOYAC Ay»Ke c/1abKoK 0CHOBOIO.

! A rakoxx Ceneny i Texypy.

27



?

23.

24.
25.

26.

27.
28.
29.
30.

31.

28

BUCHOBKMH

Maii:xe Bci HeMeTaTiuHi eJleMeHTH, KPiM iHepT-
HHX, YTBOPIOIOTh cHoJyku 3 Iligporemom. Ix
3arauasHa popmyna — H, E a6o EH,,. [lyia nux cmo-
JYK HaWdacTille BUKOPHCTOBYIOTh TPHBiaJbHIi
Ha3BWU.

Cnosyku HeMmeTamiuHux ejeMeHTiB i3 Timpore-
HOM MAaIOTh MOJIEKYJIAPHY OymoBy. Maiike Bci BOHH
€ razamu. BogHi po3UuMHHM CHIOJYK TaJIOTeHIiB i3
Tigporenom i Cyasdypy 3 'inporeHoM BUABISAIOTH
BJIACTUBOCTI KHCJIOT.

FKMX 3HaYeHb MOXXe HabyBaTh iHAEKC n Y 3aranbHii GopMyni CronyK
HemMeTaniYHUX enemMeHTiB i3 [igporeHom?

YoMy ranoreHoBOAHI MaloTb BUCOKY PO3UYUHHICTb Y BOSI?

Bnuwite y Tabnuuto BigoMocTi npo cnonyKy HBr (BuKopucTanTte goaat-
KOBY nitepaTtypy):

dopmyna MoneKynu (ENEKTPOHHa, rpadivyHa)

HasBa crnofyKku (TpuBiasbHa, XiMiyHa)

®di3nYyHi BNacTUBOCTI

CKnagitb cxeMu peakLi i NnepeTBopiTh iX Ha XiMiYHI PIBHAHHS:
a)CH,; + 0, > 6) H,Se + KOH —»
HBr + Al > HF + Na,S —>
H,S + BaO — HIl + CaCO; —»

Hanuwite piBHAHHA peaKLii NOANMAHOT KMCNOTK i3 LIMHKOM, NiTik OKCH-
[I0M, aNtOMiHIM FiAPOKCHUAOM, apreHTym HiTpaToM.

CKiNnbKM CMNONyK HemeTaniyHux enemeHTiB i3 ligporeHom matoTb
MONSAPHI macu 34 r/Monb? Hanuwite ix dopmynu.

Axy macy 10 %-ro po34nHy 6pOMOBOAHIO NOTPIGHO B3SATU AN1s peaKLii 3
MarHi OKCKMaoM macoto 4 r?

B 1 n BOAM 3@ HOpMaNbHMX YMOB PO34MHUAM 2 1 cipKoBOAHI0. O64#n-
CNliTb MacoBY YaCTKYy L€l CMONYKN Y PO34WMHI, AKUIA YTBOPUBCS.
Cnonyku enemeHTiB A | B 3 lNigporeHom MmicTaTb, BianoBigHo, 12,5 i
2,74 % ligporeHy 3a Macoto. HasBiTb enemMeHTU A i B, 3anuuwitb ¢op-
MynK iX cnonyk i3 ligporeHom.



ligporeH xnopua.
XnopuaHa Kucnorta. Xnopuau

Martepian naparpada gonomoxxe Bam:

> 3aKpinuTM cBOi 3HAHHA NPO O6YAOBY MONEKYIU
rigporeH xnopuay;

> pi3HaTucs Npo ¢i3nyHi BNacTUBOCTI Ta METOAMU [0-
OyBaHHS TigporeH xaopuay;

> MOBTOPMUTU XIMi4Hi BNACTUBOCTI X/IOPUAHOI KUCOTH;

» 3'acyBath chepy BUKOPUCTAHHA TifporeH xiopuay,
XNOPUAHOI KMCNOTK Ta ii conen.

Tigporen xmopun. I'inporen xJyopusa, abo xJjo-
poBogennb, HCl € oxmHiero 3 HalBaJIUBIIINX
HEOPraHivYHUX CHOJYK. BiH ciayrye peareHTOM Yy
pisHUX mpolecax y XiMmiuHin TexHoJiorii. BogHuii
PO3UYMH XJIOPOBOAHIO — XJIOPUJIHY KUCJIOTYy —
MUPOKO BUKOPUCTOBYIOTH y TPOMMCJIIOBOCTI,
HAYKOBUX IOCJIMKeHHAX, XiMiuHMX JiabopaTo-
pigx.

Tigporen xyopun, K i imri anagoriuui cmosry-
KU HEMETAJiYHUX eJIEMEHTIiB, Ma€ MOJIEKYJISAPHY
oymoBy. EnexTponna i rpadiuna opmyau molre-
KYJIU XJOPOBOJIHIO:

H :Cl: H—CI

KoBanmeutuuii 38°130K Mik aromamu ['igpore-
Hy i XJI0py € HOoJIAPHUM; aTOM OiJIbIII eJIeKTPOHe-
raTuBHOro XJIOPY 3MiIllye y CBifi OiK CHiJIbHY
€JIeKTPOHHY Tapy:

H-Cl.

Ha aromi Xiopy 3ocepemKyeThbcs HeBeJIUKUN
HeTaTUBHUU 3apsax, a Ha aromi [imgporemy —
TaKUl caMHU 3a 3HAUYEHHAM, ajle IO3UTUBHUI

3apan: Iﬁf—(all (8 < 1). MosekyJia rigpores xXjaopu-
Iy € TOJISPHOIO.

XaopoBomeHbr — 0Oe30apBHUII ras i3 pPisKuUM
3amaxoM, Ba;KUMil 3a TTOBIiTPpA, foOpe POSUUHHUI
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y Bomi. 3a temmeparypu 20 °C i HOpMaJIbLHOTrO
TUCKY B 1 J BoAM po3umHSAETHCA 445 7 1IHOTO
razy. ¥ BOJIOTOMY HOBiTpi TigporeH XJIOPHUZ
«IUMUTH» YHACJIiJOK YTBOPEHHSA APiOHUX Kparm-
JIMHOK HOTO BOJJHOTO PO3UUHY.

XJI0poBOZIeHb CUJBHO IIOAPA3HIOE AUXAJbHI
nuiaxu. ToMy mochaigu i3 UM rasom Ta HOTO
KOHIIEHTPOBAaHUM BOJHUM PO3UMHOM (KOHIIEH-
TPOBAHOKI XJIOPUAHOI KUCJOTOK) IIPOBOAATDL Y
BUTSMKHIN mradi.

XmopugHa KucjoTa. Bomuuii po3umH rigporex
XJIOPUJY HA3WUBAIOTh XJOPUAHOI KHUCJIOTOIO.
TpusiasmbHa HaszBa I[HOTO PO3YHMHY — COJITHA
Kucjaora. BoHa 3ymoBjeHa TuM, 1[0 paHilie A1
TO0YBaHHSA KUCJIOTH BUKOPUCTOBYBAIU IPUPOTHY
cinb (HaTpift xJI0pUK).

[Ans nigrBepa>XKe€HHsI BUCOKOi PO34YUHHOCTI XJ10-
POBOAHIO y BOAI M KUC/IOTHUX B/IaCTUBOCTEN BOA-
HOro pO34YMUHY Lji€i CNONYKU AEMOHCTPYIOTb e(EeKT-
HuUKN gocnig. Y nocyanHy 3 Bo4OKO J006aB/SIIOTb
KilbKa Kpanesib pO34MHY JaKMycy abo MeTu-
OpaHy. X/J0pOBOJHEM HAarMoOBHIOTb KOJ0Y,
Ao06aBnaTb y Hei 1—2 Kpanni Bogu, LWBUAKO 3a-
KpuBaKTb NMPO6KOI, B IKy BCTaBJ/ieHa CKJ/IsIHa
TPy6Ka, i 3aHypIOTb KiHeYb TPYOKU B PO3YUH
iHgnMKaTopa y nocyauHi (man. 21). ig 4ac po3yun-
HEeHHSl ra3y TUCK y KONGi 3HUXKYETbCS; pignHa
3anoBHIOE KOJ16Y, CTBOPIOIOYMU POHTaH, i HabyBae

4epPBOHOIro 3abapB/IEHHS.

Man. 21.
Po34ynHeHHs
XIOPOBOAHIO Yy BOA
(mocnig «@oHTaH»)
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Matike HacuuyeHMU BOAHUN PpPO3UUH
rizporen xsopuzny (macosa uactxa HCI y
HBOMY CTaHOBUTH 34—36 %) HasWMBaIOTH
KOHITEHTPOBAHOIO XJIOPUIHOI KIMCJIOTOIO.
I3 mporo po3umHY HOCTIHO BUIIJIAETHCA
XJIOPOBOZIEHb.

XyopuaHa KUCJIO0Ta HAJIEKUTh 00 CUJIb-
HUX KHUCJOT; CTYIIiHb ii aucoIriamii B pos-
OaByieHuX posumHax nepesuirye 90 % .

P ITosicHiTh, yomy i K MmoseKkyaa HCI pos-
mamaeTbcA HAa MOHU Y BOAHOMY PO3UMHI.



LlikaBo 3HaTH
Hesenuka
KiJIbKiCcTh
XJIOPUIHOL
KHCJIOTH € B
MLIYHKOBOMY
COKY.

Man. 22.
[opiHHA BOAHIO
B atmocdepi
xnopy

Ximiuni enacmueocmi. XjaopugHa KHUCJIOTA,
AK 1 iHITi KMCIoTH, pearye:
e 3 MeTaJJaMH 3 BUAiJIeHHAM BOJLHIO

Zn + 2HCI = ZnCl, + H,T

(MeTanu, po3MillleHi B pALY aKTUBHOCTI CIIpaBa Bif
BOJIHIO, i3 XJIOPUTHOIO KMCJIOTOIO HEe B3a€EMOIIOTh);
e 3 OCHOBHUMU ¥ aM(POTEePHUMU OKCUIAMU

CaO + 2HCI = CaCl, + H,0,
Fe,O; + 6HCI1 = 2FeCl; + 3H,0;

e 3 OCHOBaMU I aM()OTEPHUMU TiIPOKCUIAMU
LiOH + HCI = LiCl + H,0,
Al(OH); + 3HCI = AICI; + 3H,0;

e i3 GisbIIicTIO CcosTeil
NaNO, + HC1 = NaCl + HNO,,
Pb(NO,), + 2HC1 = PbCl,d + 2HNO,,
Na,CO,; + 2HCl = 2NaCl + CO,T + H,0.

P Il TPHOX OCTAHHIX peaKIlifl CKJIALITh HOHHO-
MOJIEKYJISIPHI PiBHAHHS.

Jdo0yBaHHA riTporeH XJI0puAY i XJI0pujg-
HOI KHCJIOTH. ¥ NPOMUCA060CMI TiIPOTEH
XJ0puL 4o6yBAIOTH CIIATIOBAHHAM BOLHIO B
aTMoc@epi xaopy (mai. 22)

H, + Cl, < 2HCI,
a B sabopamopii — 3a peakilielo oOMiHy
MiK TBepmo ciyiio (HaTpiét xjgopumom) i
KOHIIEHTPOBAHOIO CYJIb(MaTHOI KUCJIOTO0:
2NaCl (tB.) + H,SO, (rou1.) L 2HCIT + Na,S0,."

Tarkum crrocoboM paHiiire f0OyBaIu XJIOPOBOLEHb
1 B IPOMMCJIOBOCTI.

P Yu MoxXHA 3aMiCTh TBEPAOI COJIi BUKOPUCTATHI
ii BOAHUI PO3UMH, a 3aMiCTh KOHIIEHTPOBaHOI
KucyoTu — posbasieny? BiamoBias aprymen-
TyHTE.

'V pasi HagIuImKy cyabhaTHOL KMCIOTH yTBOPIOETHCA TAK 3BaHA KICJIA

CiJb:

NaCl (rB.) + H,SO, (xoHL., Hax1.) = HCIT + NaHSO,.
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Man. 23.
[No6yBaHHSA
rigporeH
xnopuay

i xnopugHoi
KUCNOTH

B nabopatopii
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XJI0pOBOZ€Hb POSYUHAIOTH Y BOAL M OTPUMY-
IOTH XJIOPUAHY KUCJIOTY.

IIpunan nas noOyBaHHSA TiApOTeH XJOPUAY i
XJIOPUAHOI KUCJIOTH B JJabopaTopii 300paskeHo Ha
MaaoHKY 23. XJI0pOBOJEeHb, OyAyYM BasKUUM 34
MOBiTPA, BUTiICHAE HOTO 3i CKJIAHKHW i po3uu-
HSETHCA Y BOJi. 3BEPHITH yBary: BiJIbHUN KiHelb
rasoBigBigHOI TPYyOKM He IIOBMHEH TOPKATHUCS
Bonu. IHaKIme Bojla BHACTIOK IIIBUAKOTO PO3YU-
HEHHA B HIiW TifporeH XJOPUAY IOTPAIUTH Y
TPYOKY, a BilTak — y KOHIIEHTPOBaHY CyJb(ar-
HY KHUCJOTy. Bigbymerbcsa cuiibHe posirpiBanus,
mpobipKa MOKe TPiCHYTH, a KMCJI0Ta — IOTpa-
TUTY HA IIKiPY i CHPUYMHUTH OIiKH.

Xaopugu. [na Bcix MeTadiyHUX eJeMEHTiB
BioMi coji XJOpPMAHOI KHCJIOTHU — XJIOPUIU.
BinbmricTs 1UX CHOJAYK PO3YMHHA y BOAL (IUB.
TabJUII0 POSUYMHHOCTI, BMineny Ha ¢opaari II).
ITnrom6ym(IT) xmopun PbCl, mae HesHaumy pos-
ynHHiCcTh. Apreuarym xyopun AgCl mpakTUuHO He
POBUMHAETHCA Y BOMi; ITI0 BJIACTUBICTH CIIOJIYKU
BUKOPUCTOBYIOTH IJiA BUABJIeHHA oHiB Cl” y pos-
yuHi. SIKIO PO3YMH MIiCTUTH XJIOPUIA-iOHU, TO
mpu 700aBISHHI 0 HHOTO PO3UMHY COJIi APTreHTy-
my, Hanpukiaag AgNQO;, Bunaznae 6iauii cupHUC-
TUHA ocall, AKUHA He POBUNHAETHCA 1 B KUCJIOTaX:

AgNO, + HCl = AgCl + HNO,.

Peaxii, xapakTepHi g meBHUX HOHIB, HA3U-

BAIOTh AKiCHUMU peakyiamu. Ina Hux 31e0iab-
II0T'0 3aINCYIOTh HOHHO-MOJIEKYJIAPHI PIBHAHHA:

Ag"+Cl = AgCll.



B oxry npobipry Hamuiite 1—2 MJI pO3UYMHY HATPIi#A XJI0-
puny, B iHIITY — CTiJIBKHU K PO30aBJIEHOI XJIOPUIHOI KMCJIIO-
1. B 00uaBi mpobipku mobaBTe mo 1—2 Kpalii posuuuy
apreutyM HiTparty. Illo BinoyBaeThcsa? SIKa criosiyka Bumaaa
B ocaxn? Axwuit Kouip i xapakTrep ocany?

Yu MO:KHA 3a pes3yJibTaTaMU JOCJIiTy CTBEPAKYBaTH, ITIO
ocaj apreHTyM XJOPUAY He POSUNHAETHCA B KUCJI0TaX ?

NABOPATOPHWIN AOCAIA Ne 1
flKicHa peaKuis Ha X10pUA-ioHM

Man. 24.
Xnopuagu

Xnopuau MOMKYTH pearyBaTH 3 Jyramu,
KUCJIOTaMU, COJIAMIU.

P HanwimiTh piBHAHHA peakIliii MarHiil xjaopu-
Iy 3 HATPill TiApOKCUIOM, CYJIb(phaTHOIO KICJIO-
TOI0, HATPill KapOoHATOM. YKaKiTh, 3a AKUX
YMOB BiZI0OyBa€eThCa KOKHA PEaKITid.

Xnopuam — HaWy)KWBaHiIIA Tpymna CoOJeu.
Cepen HUX € 0€3BOMHI COJIi Ta KpUCTaJIOTigpaTu
(mau. 24). Kouip kpucTasorizparis 3yMoBJIeHUI
KOJIBOPOM TipaToBaHUX KaTiOHiB.

BaCl, - 2H,0 CuCl, - 2H,0

CrCl - 6H,0

3acToCyBaHHS TiPOTE€H XJIOPULY, XJIOPHUIHOL
KuciaoTu i xjgopuaiB. IIpakTuuHe 3HaAUYEHHA
TigporeH XJopuay Ta 0Oro BOSHOTO PO3UNHY iJII0-
cTpye cxema 1.
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Cxema 1
3acTocyBaHH IiIPOTeH XJOPUAY i XJTOPUIHOI KMCIOTH

B1po6GHULTBO XIOPOBMICHUX
OpraHiYHUX Pe4yoBUH
OuuLLEeHHS NoBepXxHi meTanis

. . Bupo6HULTBO Xnopuais
Bifi NPOAYKTIB KOPO3ii

riAPOreEH Xnoeua,

/XJ'IOPVID,HA KMUCJIO0TA \

3aincHeHHs rigponisy
Lenoio3u

Mepepo6Ka pya

[o6yBaHHSA xnopy
B nlabopatopii

Cepen xJ0puaiB HAWOiAbIIIE BUKOPUCTOBYIOTH
cunosyku Harpiro, Kanito i Kanbitito (cxema 2). ¥V
JabopaTopii 3 xJlopuaiB 100yBAIOTEL iHIIL COJIi, a
TaKOYK HePO3UUHHI IIPOKCUAU.

Cxema 2
3acTocyBaHHS HAWBAKJINBININX XJIOPUIIB
Bupo6GHULTBO coau, HaTpin Y cymiwi 3 nickom gns
riapokcuay, xnopy, HaTpito PO3TOMNJIEHHA NbOAY HA Aoporax
HATPIW XJ10PUA
« \
KyniHapisi, KOHCepByBaHHSA XapyoBa NpPoOMUCNOBICTb
OcywyBau rasis, JNlikapcbknin 3aci6
OpraHiYHUX PO34YUHHUKIB npu aneprii, KpoBoTeui
KANbLUIA XNOPUA
BupoGHULTBO KanbLito KoMnoHeHT oxonomxyBanbHUX CcyMmiluen
/ KANIA XnoPuj \
Bupo6GHULTBO Kanin rigpokecuay MiHepanbHe go6puBo
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33.

34.

35.

36.

37.

38.

39.

40.

BUCHOBKH

Tigporen xixopus (XJI0poBoOeHb) — 6e30apBHUIL
ras i3 piskuM 3amaxom, Jo0Ope PO3UYNHHUI y BOI.
Cnoayka CKJIAA€ThCA i3 MOJAPHUX MOJIEKYJI.

Y HIpPOMHCIOBOCTI TiZporeH XJopux T00yBarOTh
3a peakKIli€ro Misk BOJHEM i XJIOpoM, a B Jaboparo-
pii — B3aemogi€ero TBepHOl couti (HaTpiil XxJa0puAy) 3
KOHI[EHTPOBAHOIO CYJIb()AaTHOIO KHCJIOTOIO.

Boguuii po3uMH TiTporeH XJOPHUAY BHSIBIISIE
KHCJIOTHI BJIACTMBOCTi; HOr0 Ha3WBAIOTh XJIOPH-
HOIO KHCJIO0TO0. XJIOpUIHA KHCJIOTA Pearye 3 MeTa-
JaMH, OCHOBHUMHM ¥ aM(OTepHMMHU OKCUIAMH,
ocHOBaMHu i aMpOTepHUMHU TiAPOKCUTAMU, OiTHIIIi-
CTIO coJeii. XJIOPUOM MOKYTh BCTYIIATHU B PEAKIil 3
JyraMu, TesIKUMH KMCJIOTaMH, COJIIMU.

TigporeHn xJopua, XJOPUIHY KHUCJIOTY Ta ii coJii
IMPOKO BUKOPHCTOBYIOTH Y Pi3HUX Trary3ax.

Xnop i rigporeH xaopua iCTOTHO Pi3HATLCHA 3a PO3YUHHICTIO Y BOAI. FAK
Lie NOACHUTKN?
YoMy XNOpPUAHOIO KWUCIIOTOK Hal3uMBaloTb HE TiApOoreH xiaopua, a noro
BOAHWIN PO34UH?
K NOSICHUTHM Te, WO TeMnepatypa naaBfeHHs HaTpin xnopuay (+801 °C)
HabaraTo BMLLA, HiX xnopoBoaHto (—114 °C)?
CKnaaitb PiBHAHHA TaKMX peaKLin:

a) HCl + Ca — 6) HCI + Cr(OH); — B) HCI + MgCO5; —

HCI + ZnO —» HCl + Na,S —» AICl; + Pb(NO3), —»
Hanuuwite pPiBHAHHA peaKLin, 3a JONOMOrol SKUX MOXHa 34iINCHUTH
TaKi NepeTBOPEHHS:

HCl — CuCl, — BaCl, — NaCl — AgCl.
AKuU 06’eM XJI0pYy BCTYMUB Yy peaKLUilo 3 BOAHEM, SKLIO YTBOPUIOCS
2,8 1 xnopoBoaHto? (YcHo.)
'yCTWMHa XN0pOBOAHIO 3@ HOPMaNbHUX YMOB cTaHOBKUTL 1,63 r/n. 06-
YUCNITb 3@ UMMM AaHUMKU MONSIPHY Macy CroOyKu.
AN 06’em ragy (H. y.) BUAiNUTbCS Nia Yac B3aEMO/ii AOCTaTHbOI Kifb-
KOCTi XJIOPUIHOI KUCNOTK 3 KanblLi Kap6oHatom macoto 10 r? (YcHo.)
Y pO34uHI TigporeH X0puay Ha KOXKHY MOMEKYNy Liiel Cnonyku npuna-
nae 14 voHiB. O64mMcniTh CTYNiHb AMCOLiaLi rigporeH xaopuay B LibOMy
pO34uHi. (YcHo.)
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41. EneMeHT yTBOPIOE [iBa XJI0PUIM, ¥ AKUX BUABISE CTYNEHI OKUCHEHHS +2

i +3. MacoBi YacTKK Xnopy B LUMX consx BigHocATbeA 9K 1,172 : 1. Bu-
3HayTe e/IEMEHT i HanuuwiTb GOPMYNN XJTIOPUAIB.

42. MacoBa YacTKa Xnopy B kpuctanorigpari BaCl, « xH,0 ctaHoBuUTb 29,1 %.

Busepitb popMyny Cnonyku.

AMOHIaK

36

Matepian naparpada gponomo:xke Bam:

CKJTaCTH YABJIEHHSA NPO 6YA0BY MOJIEKY/IM aMOHiaKy;
3P03YMITH, SIK yTBOPOETLCS KaTioH NHy;

3’dcyBaTtu BacTMBOCTI BOAHOMO PO34YMHY aMOHiaKy;
Ji3HaTUCa Npo meToauM A06YyBaHHA aMOHiaKy i
chepun MOro BUKOPUCTaHHS.

VVVY

Awoniak NH; — ogHa 3 HallBa:KJIMBIiNIUX CIIO-
ayk Hirporeny. Ilei#i ra3 BUKOPUCTOBYIOTH Y
XiMiuHi¥ IIPOMIUCIIOBOCTI. HMoro BOJIHUI PO3UUH €
IOCUTH YIKMWBAHUM XiMiUuHUM peakTHWBOM, a
TaKOK CJIYr'ye LOOPUBOM.

BynoBa mogexymu. AMOHiaK CKJamaeTbCcAa 3
moJiekyJi. Atrom HiTporeny, marouu Tpu Hecape-
Hi eJJeKTPOHU

2p
2s

/N 15225%2p?; 1s
YTBOPIOE TPU KOBAJEHTHI 3B’SI3KM 3 aToMaMu
T'inporeny:
H—I}I—H.
H

P 3anuiiTh eseKTPOHHY (OPMYJIy MOJEKYJIHN
aMOHiaKYy.

Hagenena rpadiuna ¢opmysaa He BimoOpaskae
peajbHOTO PO3MIIEHHS aTOMIB y MOJIEKYJIi.



LlikaBo 3HaTH
Pigxuin
aMOHiaK
pO3UUHIE
JYKHL
MeTasnu,
Ccipry, meaki
coJii, 6araTo
Opra”HiuHUX
CIIOJIYK.

Ockinpku Tpu p-opbiTasi HampaBjieHI B3IOBK
oceli KOOpAWHAT — X, Y i 2, To mosiekysna NH; mae
dopmy TpukyTHOI nipamigu (masn. 25). Ha ii Bep-
muHi mepedysae arom Hirporemy, a B KyTax
OCHOBU (IIPABUJILHOTO TPUKYTHUKA) — aTOMU
Tigporeny.

3B’a3ku N—-H € monapHuMM; CIOiJIbHI eJieK-
TPOHHI mmapu 3mileHi B 6iK OiJbII eJeKTpPOHera-
TUBHOTrO aroma HiTporeny, AKuil Mmae Ime u
«HeMoI1JIeHY» eJIEKTPOHHY Iapy (2s-eJIeKTPOHM).
Ha mpomy aTomi 30cepemKyeTbCcsi HEBEJIUKUNA
HeraTUBHUIN 3apsnd, a Ha aromax ligporeny —
TO3UTHUBHI 3apAIN.

Ha migcraBi BuKIameHOTO MOXKHaA 3pPOOUTH
BHCHOBOK: MOJIEKyJa aMOHiaKy € IOJAPHOIO,
TOOTO ABJIsSIE CO00I0 AUIIOJIE (MaJi. 26).

H H
6
Man. 25. Man. 26.
KynectepxHeBa 3MilleHHSs cnifibHUX
MojeJib MOJIEKY/IU €J/IEKTPOHHUX nap
aMoHiaKy y MONEeKyni amoHiaky (a)

i 306paxkeHHsa gunonsa (6)

®disznyni BracTuBocti. AMoHiak — 0e36apBHUII
ras i3 piskum 3amaxom. Ileit damax mae i BogHMHA
POSYMH CHOJIYKH; HOTO TeXHIUHA Ha3Ba — aMiauHa
BOJIa, a MOOyTOBa — HAIIATUPHUNA ciupTt. Po3umH-
HiCTh aMOHiaKy y BOfi JOCUTH BUCOKa: B 1 J1 Bogu
3a remmeparypu 20 °C i Tucky 760 MM pT. CT. po3-
ynHAeTbesa Matixke 700 i rporo ragy. Tarky BiaacTu-
BiCTH CIIOJIYKM MOKHA MPOAEMOHCTPYBAaTH, BUKO-
HABIIIN JOCJiM, aHAJOTiUHMUE onncaHomy Ha c. 30.

Awmoniak Jgermuii 3a moBiTps (o0UHCIiTH, Y
cKinbku pasis). IIpu oxosomKeHHi 10 TeMIiepa-
Typu —33,4 °C 3a HOPMAaJbHOIO THUCKY BiH IIepe-
TBOPIOETHCA HA PiIuHY.
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AmoHiak — ToOKCHYHA peuoBHHA. Bin moxpas-
HIOE CJIM30BY 000JIOHKY Oueil, BUKJINKAE 3aAyXy,
3alraMOpPOYeHHs, 6isb y MIyHKYy. [locaiau 3 amo-
HiakoM 1 HOro KOHIIEHTPOBAHUM PO3UMHOM
HeoOXiTHO IPOBOAUTH Y BUTSKHiN madi i myxe
obeperKHo.

Ximiuni BmactuBocti. PosrissHemMo KijabKa
Ba'KJMBUX pPeaKIliil 3a y4acTIO aMOHiaKy.

Peaxuyisa 3 60odor. Borauii posunH aMOHiaKy
NH,, na BigMiHy Biff pO3UMHIB IraJoOreHOBOIHIB i
CipKOBOIHIO, BUSBJISIE OCHOBHI BJIaCTUBOCTI.

3a m0TIoMOT0I0 HiTTeTKM a00 CKJISHOI MaJuuYK! HAaHECiTh
KpamJil0 BOMHOTO PO3YMHY aMOHiaKy Ha YHiBepcaJabHUN
imgukaTtopuuit mamipernb. SIK 3MiHIOETHCS 3a0apBIEHHS
ingukaropa? Ilpo 1o 1e cBiguuTh?

JNIABOPATOPHWM AOCIA Ne 2

[is BOOHOro po34ynHy aMoHiaKy
Ha iHauKaTop

Man. 27.
Mopgeni noHa
amoHito NH;
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Y BogHOMY PO3UMHI aMOHiaKy MiCTAThCA HOHU
OH, mpuuoMy B 3HaUHO OiJbIIil KiJIbKOCT, HixK
Yy UMCTi#t BOfi. 3’ACyEMO MIPUUMHY iX ITOABH.

Mix MoJeKyJaMu aMOHiaKy i BoaAm yTBO-
proioThbes PpisHI BomHEBI 3B’S3KM, 30KpeMa

85— o+

H;N.--HOH. Yactura Takux 3B’A3KIiB cHpuse
BimoxkpemsenHo Karionis H' Big mosneryn Bomm,
T06TO AUcomiamii nux moaerya: HOH 2 H + OH ™.
Karionu Tigporeny Bigpasy CIIOJYyYalOThCA 3
MOJIEKYJIAMU aMOHiaKy 3 YTBOPEHHAM [LOHI8 aMO-
Hiwo (mait. 27)

H'+ NH; = NH,,
a agionu OH ™ sanuIarmTLCI B PO3UYMHI, CTBOPIO-
I0UU B HbOMY JIY:KHE cepeJoBUIIIE.

IToscaumo, vomy #on H' mpmemmyernca 1o
mosnekyau NH,. Mom H' He Mae eleKTpOHiB;
1s-opbiTanp y HbOMY BakaHTHa. IIpum KOHTaKTi
vactuaok H' i NH; y mio op6iTansb mepexoauThb



LlikaBo 3HaTH
Awmoniak
pearye 3
AKTUBHUMU
MeTaJaMu
momi0oHO 1o
KMCJIOT: ,
2NH; + 2K =
= 2KNH, +
+ H,.

mapa 2s-ejeKTpoHiB atoma Hirtporeny, i uac-
TUHKU CIIOJIyYalOThCH:

i i
H—I}I: + H" > [H—ITI—H]ﬁ
H H

Or:xe, atrom HiTporeny yTBOpIOE UeTBEePTHI
3B’ A30K. Ileil 3B’ 30K 3yMOBJIEHUH IapOIO eJIeK-
TPOHIiB; BiH KOBaJEHTHUH, AK 1 TpH iuIri 38’ A3Ku.

Peakiis amoHiaky 3 BooI0 € 060POTHOIO:

NH,; + H,O0 2 NH; + OH".
BcranoBieHo, 1110 3a 3BUYAWHUX YMOB Y PeaKIlito
BeTymae MeHIime 1 % pO3UMHEHOro aMOHiaKy.
YactuHa ra3y IoCcTyIIOBO BUAIIAETHCA 3 POSUUHY
1 3yMOBJIIOE T10TO XapaKTepPHUN 3amax.

Y xiMiuHUX peakIligX PO3UMH aMOHiaKy IIOBO-
IUTHbCS AK CHUJIBHO PO30AaBJIEHUU PO3UUH JIYTY.
Tomy #ioro iHOAI HA3MBAIOTH POZUMHOM AMOHIHOI
OCHOBU. BUAijinTH 1110 OCHOBY He BIAETHCs; BOHA
TIOBHICTIO PO3KJIaJaeThCA HA aMOHiaK 1 Boxgy.

DopMyay aMOHIHOI OCHOBUY ITPABUJIBHO 3aTIN-
cyBatu tak: NH;*H,0. Ogmak y ximiuaux piB-
HAHHAX BUKOPWCTOBYBAaTMMEMO iHIIY (opmy-
ay — NH,OH. Takwuii 3anuc yKasye Ha CXOXKiCTh
BOJIHOT'O PO3UMHY aMOHiaKy 3 PO3UMHAMMU JIYyTiB
3a ximiuHmMMEU BiacTuBocTAMHU. KpiMm dopmynan
NH,OH B:xuBaioTh i Ha3By IinOTeTUYHOI CIIOTY-
KU — aMOHil rigpoxcum.

Peaxuii 3 kucnromamu. Po3uns aMoHiaKy 3aB-
IAKYU OCHOBHUM BJIACTUBOCTAM B3a€EMOIi€ MaiiiKe
3 ycima kucaoramu. e — peak1iii HefiTpasisanii,
Yy pes3yJabTaTi SKUX YTBOPIOIOTHCA COJLi AMOHII0.

YV npobipry Hamuiite 1—2 MJI BOLHOI'O PO3UYMHY aMOHI-
aKy, mobasTe 1—2 Kparnri posunHy peHoadTaNIeIHY i TOCTY-
M0BO, HEBEJIUKUMU IMOPIIiAMU, 106aBIANTE PO36aBIeHY XJIO-
punuy xucjyory. IIlo cmocrepiraere?

NABOPATOPHWWM AOCNIA Ne 3

B3aemopais BOAGHOIO pO34YMHY
aMOHiaKy 3 KMC/I0TOIO
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XimiuHe piBHAHHSA 341MCHEHOI peaKIrii:
NH,OH + HCI = NH,CI + H,O0.
aMOHIN XJIOpUZ,
ITeperBOpUMO MOJIEKYIAPHE PIBHAHHA Ha HNOH-
HO-MOJIEKYJIApPHEe, BPaXOBYIOUM, IO aMOHilHAa
ocHOBa € ciabKomw (kiabKicTs #ionis NHy i OH y
PO3UMHI He3HAUHA), 4 aMOHil XJIOPUS — PO3UNH-
HOIO ¥ BOJZIi HTOHHOIO CIIOJIYKOIO:

NH,OH + H' + Cl” = NH; + Cl" + H,0;
NH,OH + H* = NH; + H,0.

AMOHIaK MO)Ke B3aeMOLisiTU 3 XJIOPOBOAHEM i 3a
BigcyTHOCTi Bogn. Yacto npoBoasATb BignoBigHUM
Aocnig, Bigomun nig Ha3Bow «[Jum 6e3 BOrHio».
OfHy CKIsIHY Nain4Ky 3aHypIoloTb Y KOHL@HTPOBa-
HUI PO3YUH aMOHIaKy, iHWY — B KOHLEHTPOBaHY
xnopugHy kucaoty. MoTiM naandykm 36UXKyI0Tb.
3’aBasernbcs Ginuii gum (man. 28). Moro yTBopioioTs
Ay)Ke ApiOGHI KpUCTaIMKn aMOHIN xaopuagy — npo-
AYKTy peakuii Mi>k ra3amm (amMoHiakK i X710poBog€Hb
MOCTiIMHO BUAINSAIOTLCS i3 Kpanesab PO34YUHIB, SIKi
3annLWNANCS HA Na/lnvKax):

NH; + HCI = NH,CI.

Taknit camuii epeKT MOXKHa crnocTepiratu, SIKLO
MnoCTaBUTU CKJISIHKU i3 BKa3laHUMMU PO3YUHaAMMU

nops.

Man. 28.

[docnig
«Anm 6€e3 BOrHio»

Peaxryii i3 conamu. AMOHiaK y BOTHOMY PO3-
4ynHi B3aeMogie 3 6bararbMa cosisaMu. Peakiril Bifg-
OyBarOThCS B Pasi yTBOPEeHHA HEPOIUMHHOI ¥ BOI1
ocHOBHU 2060 aM(pOTEePHOro TiIPOKCUIY:

3NH,OH + Al(NO,); = 3NH,NO, + Al(OH),!.

aMOHIi# HiTpaT



NABOPATOPHWW AOCNIA Ne 4

PeaKuia amoHiaky
i3 cinno y BOAHOMY PO34MHI

Y npobipry HanauiiTe 1—2 ma posuuny depym(IIl) xmopu-
ny i mob6aBTe 1—2 My BogHOro po3unuy amoHniaky. IIlo cmo-
crepiraere?

Hanwumrite piBHAHHS peakIlii y MOJIeKyJIAPHiN Ta HOHHO-
MOJIEKYJISPHiN (hopMax.

OxucHo-6i0no6Hi peaxyii. Hitporen B amo-
HiaKy Mae CcBifl MiHiMaJIbHUN CTYHiHb OKMC-
HeHHdA, KUl nopiBHioe —3. ToMy 15 cImoayKa
MosKe OyTU BimlHOBHUKOM. B aTMochepi KHUCHIO
(ane He HaA TOBiTPi) aMOHiaK TOPUTH 3 YTBOPEH-
HSIM a30Ty i BoasaHOoI napu (maJ. 29):

NH, + 0, 5 N, + H,0.

Aximo peakiis Big0yBaeThCsa 3a HAABHOCTI
KaTajisaTropa (ILJIaTWUHM), TO 3aMiCTh a30Ty
yTBOproeThesa HiTporeu(Il) okcum:

Man. 29. NH, + 0, 2% NO + H,0.
lopiHHga
AaMOHiaKy B KUCHI

P CraamiTe Iad IMX PEakIiil cxeMu OKUC-
HEHHA Ta BigHOBJIEHHA i mobepiTh Koedi-
mieHTn.

HobGyBanusa. Y sabopamopii aMoHiaK m0-
OyBalOTh, HaTrpiBalOUM CYMiIll COJIi aMOHiO 3
HAIJIUIITKOM JIYTY a00 KaJbIliii TiAPOKCUIY:

2NH,Cl + Ca(OH), = CaCl, + 2NH,T + 2H,07.

; OckiJbKU aMOHiaK JeTIIni 3a NOBiTPs, H10T0
NH,CI, Ca(OH),
: 30MpAaIOTh y MOCYANHY, IEPEBEPHYTY JOTOPU

nuom (mai. 30).

Man. 30. Y npomucnosocmi amOHiaK BUPOOIAIOTH Yy
[lo6yBaHHs BeJINKiM KiJIbKOCTi 3a peakxIlieio MisK IPOCTU-
amoHiaKy MU peyoBMHAMHU — a30ToM i BogueM. Ileit mpo-
B na6oparopii Iiec Ha3WBAIOTh CHTE30M " aMOHiaKy.

! Tepmin DOXOANUTH Bix rperbKoro caosa synthesis — crosyuenus.

41



A30T 4719 BUPOOHMLTBA aMOHiaKy f06yBaloThb i3
noBITPSsl, IKe Cno4YaTKy CUJIbHO OXOJIOAXKYIOTb [0
nepeTBOPeHHs Ha piguHYy, a MoTiM MoCcTyrnoBO
nigBuLyOTb Temneparypy. A30T NoYMHaE BUAINS-
TUCS i3 PigKOro NoBiTPS paHille 3a KUCEeHb, OCKi/lb-
KU Ma€ HUXKYY TeMmrnepartypy KUMiHHS.

BogeHb fo6yBalOTb B3aEMOZIi€0 MPUpPOJHOIro
rasy 3 BOAsIHOIO 11apoio:

CH, + H,0 (napa) £ CO + 3H,,.

A30T i BOeHb OUHIIAIOTh i OCYIITy-
1orb. CriBBigHoOmIeHHsa 00’eMiB IUX
rasiB y cyMiIri, ssKa IIoJaeThCs B KOJIO-
HY cuHTe3y amoHiaky (mau. 31), Big-
moBimae xiMiuHOMY PiBHAHHIO

1,
N, + 3H, & 2NH,
i cramoButs 1 : 3.
Peaxirito MizK a30TOM i BOZHEM 3Iili-
Man. 31. CHIOIOTH 32 TeMIepaTypu 450—500 °C,

3asoa ) tucky 200—300 arm. i HaaBHOCTI
i3 BUPOGHULITBA aMOHiaKy .
KaTaiisaTopa.

3a BKazaHMX yMOB Ha aMOHiaK nepeTBOPHETLCS
anwe 20—25 % Bif y39T0i Ki/IbKOCTi peareHTiB. I3
MPOMMC/I0BOI YCTAHOBKM Pa3oM 3 aMOHIiaKOM BUXO-
ASTb a30T i BO4EHb, L0 He npopearyBanun. Cymilu
LUMX TPbOX ra3iB OXO/I04XKYI0Tb. AMOHIaK 3pifKyeTb-
csl, @ ra3u a3oT i BoAEeHb NoBepTaloTb Y TEXHOJOr Y-
HUI npoyec, 4o6aB/siloYM 40 BUXigHOI a30TOBOAHE-
BOI CcyMmilui. Y TaKui cnoci6 gocsralotb MakcMMalib-
HOro BUKOPUCTaHHS Pe40BUH.

HobyTuit amMoHiak 3piAKyIOTH MWiAg TUCKOM i
3aBaHTAXKYIOTH ¥ rucTepHU (May. 32).

Man. 32.
UucrtepHa ana
TpaHCNOPTYBaHHSA
piAKoOro amoHiaky

3acrocyBaHHSI. AMOHiaK IITMPOKO BUKOPUCTO-
BYIOTH y PiBHUX raaysax (cxema 3).
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Cxema 3
3acTocyBaHHA aMOHiaKy

A30THe J06puBO
[No6yBaHHsA A PO34MH (HawaTUpHUin cnupT) —
HiTPaTHOI KUCNOTU NnikapcbKui 3aci6

Bupoﬁﬂquso\ /I:upoGHMuTBo
a30THUX noﬁpui/‘ AMOHIAK \»K cont
XonopoareHT y npoMUCIOBUX [Jo6yBaHHs

XonoAuNbHUKaxX BMOYXOBUX PEYOBUH

BUPOGHULTBO CUHTETUYHUX i LUTYYHUX BOJIOKOH

BUCHOBKMH

Awmoniak NH; — ras i3 piskum 3amaxom, go6pe
po3unHHU# y Boxi. Cmoayka ckiaagaeTbes 3 MOJIsP-
HUX MOJEKYJI.

Boguwuii po3unH aMOHiaKy BUSBJISIE OCHOBHI BJIa-
cruBocTi. Bin B3aemogie 3 KucaoTraMu 3 yTBOpPEH-
HSM COJIeil aMOHil0, a TAKOK pearye i3 coJIaMu.

BupoOHUIITBO aMOHiaKy 3iliCHIOIOTH 3a peak-
miero mik azorom i BogHeMm. ¥ Jgabopartopii 1o
CIIOJIYKY MA00yBalOTh HArpiBaHHAM cymimri coJi
aMOHiI0 3 IyromM a60 KaJabl[iil TiZPOKCHUIOM.

AMOHiaK IIMPOKO BUKOPHCTOBYIOTh HA MPAKTHILI.

?

43. K MOXHa NOACHUTU Te, LLLO a30T NoraHo PO34YUHAETLCSH Y BOAI, @ amo-
Hiak — po6pe?
44, OnuwiTe gocnia, 306paxeHnin Ha MantoHKy 33, i NOSCHITb cnocTepe-
KEHHS.
45, CKnafliTb PiBHAHHSA peaKuin (y MONEKYNSPHIN Ta MOHHO-MONEKYNSPHIN
dopmax) BOAHOIro po34MHY aMoHiaKy:
a) 3 HITPaTHOI KMUCNOTOLO;
6) i3 xpom(lIl) xnopugowm;
B) 3 MaHraH(ll) cynbdaTtom.
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46.

47.

48.

49.

50.

51.

52.

YKaxiTb PEYOBMHM, 3 SKUMWU pearye BOAHWM
PO34MH aMoHiaKy: BoOAeHb, cynbodyp(lV)
OKCKWA, Kaniv rigpokeuna, cynbdatHa K1cnorta,
6apin kapo6oHar, naomeym(ll) HiTpaT. Bianosi-
[i MOSICHITb | MPOINIOCTPYHTE XiMIYHUMU PiB-
HAHHAMM.
MNepeTBOPiITb HaBedeHi CxeMW peakuin Ha
XiMIYHI PIBHAHHSA, BKa)iTb Yy KOXHOMY
BMUMNAOKY €/IEMEHT-OKUCHUK | eNeMeHT-Bij-
HOBHMUK:

a) NH; + Cly £ N, + HCI;

6) NH5 + CuO £ N, + Cu + H,0.
O64uMCniTb TYCTUHY aMOHiaKy 3a HOpMallbHUX  Man. 33.
YMOB i MOro BiAHOCHY r'YCTUHY 3@ BOLHEM. ExkcnepumeHT
AKUI 06’eM aMOHiaKy (H. y.) HEOBXigHO po3- 3 aMoHiaKoM
YnHMTK y 100 r BOAM, LLO6 YyTBOPUBCS PO3YMH
i3 MmacoBolto Yactkoo NH5 5 %?
O64uncnitb 06’'eM PO34MHY aMoHiaKy 3 macoBolo YacTko NH; 10 % i
ryctvHolo 0,96 r/cm®, HEeOOXiAHUM ANA OCaMKeHHs 26 T anloMiHii
rigpokeunay i3 po34unHy coni AntomiHito.
3a neBHOI TemnepaTypu NONOBMHA aMOHiaKy po3Kfianacs Ha a3oT i
BoAeHb. O64YMUCNiTb 06’EMHI YaCcTKK rasiB y AOOYTIM CyMilli.
3Miwanu 2 n amoHiaky i 8 n xnopy. 36iNbWNTbLCH YU 3MEHILNTLCS 06’'EM
cymiwi nicng 3aBeplleHHs B3aEMO[ii peyoBMH? Y CKilbKW pasiB?
Cxemy peaKLii HaBeAeHO B 3aBAaHHi 47, a.

&
w

BO/JHWM PO34YMH
iHOMKaTopa

Coni amoHio
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Matepian naparpada gonomoxxke Bam:

> [i3HaTUCs Npo BNaCTUBOCTI CONeN aMOHito;
> 3’acyBaTh chepu iX BUKOPUCTaHHS.

Coui amownioo (man. 34) BiApiBHAIOTHCA Bif
iHIIIMX cOJIell TUM, IO MiCTATH CKJIATHI KaTioHM
NH,. Ile kpucraniuui, po3UMHHI ¥ BOJI CIIOTYKA



(nuB. Qopaar II); BoHK AUCOIiI0IOTHL HA HOHU,
SAKUMU YTBOPEHi:
NH,Cl=NH, + CI".
(NH,),Cr,0- Binemiicts cosneii amonito 6e3baps-
Hi, a 3a0apBJieHHS IeAKUX, HaAIPU-
KJag amoHi# nuxpomary (NH,),Cr,0,
3yMoBJIeHe aHioHamu (Maj. 34).
Kinbka coseti amoHifo 3a cabKoOTO

HarpiBaHHA IJIABUTHCA (AMOHIN HiTpaT
NH,NO; — 3a remuneparypu 170 °C),
a OiJIBIIiCTE — PO3KJIATAETLCS IIe 0
TJIaBJIEHHS.
Man. 34. Couti amowniro, gk i coui MmerTamiuHnx

Coni aMoHiio eJIeMEeHTiB, BCTYIIAIOTh y PeaKIrii ooMminy:
e 3 KHCJIOTaMU

(NH,),CO; + 2HNO, = 2NH,NO, + CO,T + H,0;
e 3Jyramm
NH,CI + NaOH = NaCl + NH,OH;

VAR
NH,T H,0

(NH,)>S0,4

e i3 cossaMu
(NH,),S0, + BaCl, = 2NH,C] + BaSO,J.

P HanwuimiTe BifmoBigHi HOHHO-MOJEKYJIAPHI
pPiBHAHHA.

Peaxrii cojieii amMoHiI0 3 JyraMu BUKOPUCTO-
BYIOTH JIJif JOOYBaHHS aMOHiaKy B JiabopaTopii.
Kpim Toro, Taka peakIiis € SKiCHOW0 Ha ILOHU AMO-
Hil0: aMOHiaK, IO BUALIAECTLCA, JETKO BUABUTH
3a 3amaxom (cami cosi — xJjopupn, cyiabdar uu
HIiTpaT aMOHiI0 — 3amaxy He MAalOTh).

NABOPATOPHWIM AOCIA N2 5
flKicHa peaKLuifs Ha NOHU aMOHito

Y npobipKy HaJIMHATE TPOXHU BOAU 1 PO3UUHITE ¥ Hill HeBeJIu-
Ky TOPIIif0 cOJIi aMoHit0 (xj0pupy, cyabdary abo HiTpary).
Ilo6aBTe 10 BUTOTOBJIEHOTO PO3UYMHY 1—2 MJI POSUUHY JIYTY.
Yu 3’ ABIAETHCA XapaKTepPHU 3a1ax aMoHiaky?
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HarpifiTe BmicT mpo0ipKu, ajie He 10 KUIiHHSA, i migHeciTs
Io ii oTBOPY BBOJIOMKEHWH YHiBepCaJIbHUU iHIWKATOPHUN
namipenb. IK 3MiHIOETBCS KOJIip mamipia?

Yci coni amoHio mpm HarpiBaHHI

\ NH5 poskaagamThea. Ilpu 1mpboMmy B 0ijib-
\ HCl IIOCTi BUMIAAKIB YTBOPIOIOTHCA aMOHi-
= akK i BizmoBigHi KucsoTu (a60 IPOAYK-
(] \\ TH iX po3KJIaLy):
NH,Cl = NH,T + HCI® (mau. 35);
— 3 (NH,),CO, < 2NH,T + CO,T + H,0™.
Man. 35. Po3Knap aMoHii auxpomaty € OKUCHO-BigHOB-
Posknap HOI0 peaKui€eto:
aMOHIN t
XnopUAY (NH,),Cr,0, = N,™ + Cr,0; + 4H,0™.
BignoBigHuii gocnig mae Ha3By «XiMi4HUI By/IKaH».
Ha kepami4Hy NnINTKYy HacunarTb ripKo HEBEJIUKY
KifIbKiCTb aMOHIN guxpomarty (opaH>XeBa KpUcTa-
JliYHa peyoBuHa). o crioayku nigHocsATb 3anase-
HUI CiPHUK | TOUMAIOTb KiZlbKa CEKYHA, NMOKU He
po3noyHeTbCs peakuisi. Ii nepe6ir Haragye BuBep-
JKEHHS1 By/IKaHa (Mas. 36): opaHKeBi KpUCTaluKn
pe4YOBUHU, PO3IKaPKIWYUCb, MEPETBOPIOIOTLCS
Ha TeMHO-3es1eHui «nonin» — xpom(lll) okeng, a
3-MOMiXK TBEPANX YaCTOYOK PEYOBUH BUAINSIIOTLCSA
rasm — a3o0T i BogsiHa napa.
Man. 36.
Po3knapg
amoHin
auMxpomarty

HeAaKi cosi aMOHiI0 BUKOPUCTOBYIOTh Ha IIPaK-
tuii. Amoniit mitpar NH,NO; (TpumBianpHa
HasBa — amiauHa cexirpa), amMoHiil cyabdar
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53.

54.

55.

56.

57.

(NH,),S0,, a Tako:k amOHiIiHI K1CcJi coJti oprodoc-
darmoi Kucaoru (§ 12) € epeKTUBHUMU MiHEpaIhb-
Humu gobpuBamu. Amonitt xmopun NH,Cl Buko-
PUCTOBYIOTh V CyXWX TaJIbBaHIUHUX eJieMeHTaX.
Cins (NH,),CO5 nobaBiamThs Ha XJTi00KOMOiHAaTaX
i KoHAUTEPChKUX (habpUKax y TiCTO JJId MOTO Po3-
OyHUIyBaHHA Iif yac BunIikauHa. Ila cnoayka Bixe
3a cJ1a0KOr0o HArPiBaHHSA IMOBHICTIO PO3KJIALAETHCA
3 YTBOPEHHAM JIUIIIE Ta3yBaTUX PEYOBUH.

BUCHOBKMH

Coui aMOHIIO MiCTATH CKJIANHI KaTiOHH NHI . e
KpHCTAJiuHi pe4yoBMHU, PO3UYuMHHI y Boxi. Maiike
BCi BOHU 0e30apBHi, a 3a0apBJeHHA AeAKUX CIIO-
JYK 3yMOBJIeHe aHiOHAMH.

Coxi aMoOHiII0O BCTYymamwTh y peakilii o0MiHy 3
KHCJIOTaAMHU, JyraMu, iHIIUMH COJAMH, a TPHU
HarpiBaHHI PO3KJIATaIOTHCS.

Hdeski comi aMoHiI0 HA0y M MPAKTUYHOTO BUKO-
pUCTaHHA.

HanuwiTb piBHAHHSA €N1EKTPONITUYHOT ANCOoLiaLii aMOHIW HITpaTy n aMo-
Hin cynbdigy.
CKnaaitb XiMiyHi PiBHAHHA (Y MOSIEKYNSIPHIA Ta MOHHO-MONEKYNSPHIN
dopmax):

a) NH,Cl + AgNO; — B) (NH,),CO5 + H,SO, —>

6) (NH,),S0, + Ba(OH), —>
Hanuwite piBHAHHA peaKLin, 3a AONOMOro SKUX MOMHa 304iNCHUTH
TaKi NepeTBOPEHHS:

(NH,),CO03 - NH,Cl - NH5; — (NH,),SO, — NH,NO,.

AK eKcnepuMeHTanbHO PO3PISHUTU PO3YUHU:

a) Kaniv cynbdaty i aMoHiu cynboary;

©) aMOHiN cynbdaTy i aMOHIN HiTpaTy?
Hanuwite No oAHOMY PiBHSAHHIO peakKLii, y pe3ynsTaTi SKUX yTBOPIOETb-
CS1 aMOHi 6pomMmif, AKWO peareHTaMu €:

a) OcHOBa i KNCNoTa; B) ABi coni.

6) ocHOBa i Cinb;
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58. AKnin 06’eM amoHiaKy (H. y.) Mae BCTYNMUTK B peakL,ito i3 cybdaTHO

KUCNOTOIO, W06 yTBOpMaocsa 33 r aMOHiN cynbdaty?

59. Y pesynbrarti peakuii 20,5 r cymili xnopuay i 6poMigy aMoHito 3 gocTart-

HbOIO KiNbKICTIO KanbLiv rigpokeunay nobyto 0,3 Mosb amoHiaky. O64uc-
NliTb MaCoOBI YaCTKMU CONEN Y BUXIAHIM CyMilui.

Po3paxyHKu
3a XiMiYHUMMU piBHAHHAMMU (I)
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Matepian naparpada gonomoxxke Bam:

» 3’dcyBaTu, WO Ha3MBaloTb BiAHOCHWUM BWXOLOM
NPOAYKTY peakKLii;

» BW3HA4aTW, YX MNOBHICTIO peareHT BCTYMUTL Y NeBHY
peakLito;

» o6yucnioBaT abo BUKOPWUCTOBYBATM B 3ajadax
BIAHOCHWI BWXig NPOAYKTY peakKLii;

» 3[iCHIOBATU PO3PaXYHKM 33 XIMIYHUMU PIBHAHHA-

MW 33 YMOBW Ha/IMLLIKY OJIHOIO i3 peareHTiB.

BinnocHuii BuXin mpoaykry peakmii. 3miii-
CHEeHHA OyIb-SKOT0 TEXHOJOTIYHOTO IIPOIlecy
HEeMOJKJIMBe 0e3 MeBHUX BTPAT peuoBUH. Brpatu
BiOyBaIOTHCA BiKe IIPU TPAHCIIOPTYBAaHHI CUPO-
BUHU, 11 moapiOHeHHi, po3UMHEHH], 3aBaHTAMKEH-
Hi B peakTopu. BaraTo peakIiii, aKi 34iiCHIOIOTH
Ha XimiuHmx saBojgax, € obopoTHuMU. Tomy
JIOCATTHU TTOBHOTO IIEPETBOPEHHS BUXITHUX PEUO-
BMH Ha IIiJIbOBI TMPOAYKTU He BAAEThCA. Kpim
TOT'0, iHOZIi BOZHOYAC i3 OCHOBHOIO PeaKIli€o Bij-
OyBaeThes iHIa (mob6iuHa), i yacTuHA peareHTiB
BUTPAYaEThCA HA YTBOPEHHA CTOPOHHIX pedo-
BUH. SIKIIT0 BUPOOHUIITBO CKJIATAETHCS 3 KIIBKOX
cramiii, BTpaTu peuoBuH 30igbmryoThes. OT:xe,
MPOAYKTY 3aBiKAM YTBOPIOETHLCS MEHINEe, HiMK
PO3paxoBaHO 3a XiMiUHUM PiBHAHHAM.

Benuuuny, AKa XxapakTepuaye IIOBHOTY Iiepe-
0iry ximiunoi peakiIiii a0o CTyITiHb ITIepPeTBOPEHHA
peuoBUHMU Ha iHIITY, HA3UBAIOTh 8I0HOCHUM 8UX0-



n(4) =

3A[AYA 1. I3 46,8

dom npodyxmy peakxyii. 1110 BeTuunHy mo3Hava-
IOTh TPEIBLKOIO0 JiTepoio 1 (eTa) i 00UMCII0I0TH 3a
dopmysiaMu

nnpa}cT.(A) 100 0/ . T](A) m
- . 03 =
nTeop.(A) mTeop.(A)

a AKIIO B pe3yJJbTaTi peakIlii yTBOpIOETHCA ra3 —
e i 3a GopMYyJI0I0
Viparr (4)
A _ TIpaKT.
WY L@

A€ NMpypaxr.s Mupakr. i Vnpam‘. — ﬂ06yTi KLIBbKiCTB
PEYOBMHU, Maca 4 00’€M DEUOBUHU A; M, ,
Myeop. 1 Vieop. — KIIBKiCTH pe4oBUMHM, Maca 4u
00’eMm peuoBuHU A, po3paxoBaHi 3a XimMiuHHM
PiBHAHHAM.

ITokaskemo, AK po3B’A3YIOTh 3aaui Ha obUuUcC-
JIEHHSA BiJHOCHOT'O BUXOY IIPOAYVKTY peakKIiii ax
BUKOPHCTOBYIOTH I[}0 BEJIMUNHY B XiMiuHUX PO3-
paxyHKax.

A
npax'r.( ) .100 0/0 ,

<100 %,

r HaTpin xnopuagy B pe3ynbTaTi peaKLii 3 JOCTaTHbOK

KiZIbKiCTIO KOHL|€HTPOBAaHOi cynbpaTtHOi KMCAOTHU [O6YTO
21,9 r rigporeH xnopuay. S3HalTu BigHOCHUI BUXif NPOAYKTY
peaxuii.

AaHo:
m(NaCl) = 46,8 r

My (HCI) = 21,

Po3B’si3aHHs1
1-it cnoci6
9r| 1. Banucyemo piBHAHHS peaKIii:

n(ECL) — ?

2NaCl + H,S0, = Na,SO, + 2HCIT.

2. O6YmMCII0EMO KiTbKiCTh PEUOBUHY TiIpOTEH
XJIOPUIY, AKa Mae yTBopuTHucs i3 46,8 r
NaCl (3a BimcyTHOCTi BTpaT).
3rigHo 3 piBHAHHAM peakirii, i3 2 moss NaCl
yTBOproeThes 2 moaib HC, To6T0 Taka cama
KiJIBKiCTh PEUYOBUHU TiIPOTEH XJIOPUIY:

Treop. (HC1) = n(NaCl) =
_ m(NaCl) _ 46,8 r
- M(NaCl) 58,5 r/moub

3. 3HaX0AUMO KiJIbKiCTh PEYOBUHU TOOYTOTO

TiIporeH XJopUIy:

= 0,8 M0JIb.

M paser (HC1) = M (HCD)

M(HCI)
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21,97
~ 36,5 r/Monb 0,6 mos.
4. Po3paxoByeMO BiTHOCHUY BUXiJ TPOIYKTY
peaxiItii:

(HCl) = M 100 % =
1 M ycop (HC) ’
=M.100% =75%.
0,8 moJb
2-1t cnocib

1. Banucyemo piBHAHHS peaKIrii:
2NaCl + H,S0, = Na,SO, + 2HCIT.

2. O6uncaI0eMO Macy riporeH XJ0PULYy, AKa
mae yrBopuTtucs i3 46,8 r NaCl (3a Bigcyr-
HOCTi BTpar).

M(NaCl) = 58,5 r/mouib;
M(HCI]) = 36,5 r/Mo0Tb.
PO6I/IMO OiZATOTOBUMIT 3aIIHC:
2NaCl + H,SO, = Na,SO, + 2HCl
2+58,5T 2.36,51
3a XiMiYHUM PiBHAHHAM

i3 2+ 58,5 r NaCl yrsoproernesa 2 « 36,5 r HCI,
i3 46,8 r NaCl — x r HCI;

46,8r-2-36,51

(HCI) = 2-58.51 =29,2 .

3. PospaxoByeMo BifHOCHUI BUXiJ IPOAYKTY
peaxIrii:

XxX=m

TEop.

Mg (HCD) o
N(HCD) = i 100 % =
Teop.
=%.100% — 75 %.

Bignosigb: M(HCI) = 75 %.

3A[JA4YA 2. 064mcanT 06’emM BOAHIO, SIKUM MICTMBCSI B CyMilli 3 a30TOM,
SIKWO B pes3ynbraTi peakuii Mix pe4yoBMHaMMN YTBOPUIOCS
5,6 m° amoHiaky NH; 3 BigHocHum Buxogom 20 %.

HAaHo:

V(NH,) = 5,6 v*
n(NH;) = 20 %

V(H,, Buxigm.) — ?
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Po3B’s13aHHs
1. Banncyemo piBHAHHSA peakKIrii:
N, + 3H, = 2NH;.
2. O6uncr0eMo 00’eM BOAHIO, AKUI BCTYIINB

Yy peakIiiro, BUKOPHUCTABIIN 3aKOH 00’ €M-
HHUX CIIiBBiHOIIIEHB rasis.



3rigHo 3 PiBHAHHAM peakIrii,
iz KoxxaUx 3 M° H, yrBoproeThes 2 m® NH,,
xm® H, — 5,6 m°* NH;
3, 3
S 5.6 5 M53’6 T =g,4n’.
3. PospaxoByeMo 00’€M BOAHIO, IKUI MiCTHUB-
cA B CyMIIIIi 3 a30TOM.
OckinbKU BiZHOCHUI BUXi aMOHiaRy cTa-
moBuB 20 %, To mpopearysayo 20 % y3sa-
TOT'0 BOAHIO. 3Bifcu
8,4 m® H, cranoBaars 20 %,
xm® H, — 100 %;
8,4 Mm%+ 100 %
20 %
Bignosigb: V(H,, BuXigH.) = 42 m3.

x =V(H,, mpopear.) =

x =V(H,, Buxign.) = =42 m®.

Hesxki TexHosoriuHi mporecu € 6araTocTaiii-
HuMu. Taxk, BUPOOHUIITBO CyJabMATHOI KUCJIOTU
CKJIaIa€ThCA i3 TPHOX cTamiit. SIKIO CUPOBUHOIO
€ mipuT, TO BifOyBalOThCA TaKi peakIrii:

4FeS, + 110, = 8S0, + 2Fe,0,;
280, + 0, = 2S0g;
SO, + H,0 = H,S0,.

Ha roskHil cTagil oqHa cyIb(pypoBMicHA CIIOTY-
Ka mnepeTBoproeThesa Ha immry. Aromu Cyasdypy
«IIepexoAATh» Bil HipUTy cHIoUaTKy M0 CYJb-
byp(IV) oxkcuny, nanxi — mo cyabhyp(VI) okcumy i
HapeITi — 10 cyab(aTHOI KUCIOTH. 3iCTaBIAI0UN
opMynHM UX CHOJYK, JOXOAMMO BUCHOBKY, IO 3
1 mons FeS, mae yrBoputuca 2 mossb SO, moTim —
2 mous SO4 i micas Tpetroi cranii — 2 moas HySO,

FeS, » 250, - 250; —» 2H,S0O,.

Ao morpibHO 3’sAcyBaTH, CKiIbKU KUCJIOTU
MO’Ke YTBOPUTUCS i3 IeBHOI Macu MipuTy, TO 00Uu-
CJIEHHS ITPOCTIiIlle 3MiMCHUTHY 3a OOHY MaTeMaTUd-
HY /Iif0, BAKOPHUCTABIIN CTeXiOMeTPUUHY' CXeMy

FeS, — 2H,S0,

! CnoBo moxoguTh Bif rpenbKux ciiB stoicheion — ocuoBa i metredo —
BUMipIOIO.
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3aMiCTh IIOCJiTOBHOTO IIPOBEAEHHA PO3PAXYHKIB
3a TPbOMA PiBHAHHAMU PEaKI[ii.

Po3paxyHkn 3a XiMiYHMMH PiBHIHHIMH B
pasi HAAJIUIIKY OTHOTO 3 peareHTiB. g 3miii-
CHEHHA OeAKUX pPeakIliii yueHi ab0 TeXHOJIOTU
6epyTh OJHOTO i3 peareHTiB OijbIme, HidK MOTPi6-
HO 3a XiMiuHUM PiBHAHHAM, TOOTO B HAAJHUIIKY.
ITe sabesmeuye JOCTATHIO IITBUAKICTL peakilii me
TiTBKY Ha Ii MOYaTKYy, a I Ipu 3aBepIIeHHi.

IHoni moTpibHO 3AiicCHUTH peakIliio B CyMimri
PeYoBUH, KibKicHUN cKJaaa AKol Bigomuii. Toxmi
3a IOIIOMOTOI0 PO3PAXYHKY 3a XiMiUHUM pPiBHAH-
HAM TEePeBipAITH, YW AOCTATHHO KOYKHOI pedo-
BUHU JJId B3aeMO/Iil 3 iHI1010. SIKITO0 BUABUTHCS,
III0 OAUH i3 peareHTiB HAABHUMN Y HAAJUIIKY, TO
3a Macol0 iHIIOT0 peareHTy (BiH IMOBHICTIO BCTy-
TUTH Y pPeakIriio), oro KiJbKicTio peuoBuHT abo
00’eMOM 00UYHCJIIOIOTh Macy, KiJIbKiCTh peUOBUHU
v 06’€M IPOAYKTY, IO Ma€ YTBOPUTHUCH.

Posp’sa:xemo 3amaui Ha po3paxyHKHU 3a Ximiu-
HUMU PiBHAHHAMU [JIsI BUIIAAKY, KOJW OJUH i3
peareHTiB HAABHUN Y HANJIUIIKY.

3A[AYA 3. [ina 3aiicHeHHs peaKuii B3san 9,2 r HaTtpito i 35,5 r xaopy.
06YncAnTH Macy HaTpin X10puay, Lo yTBOPHUTHLCSI.

JaHo:
m(Na)=9,2r
m(CL,)=35,5T
m(NaCl) — ?
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Po3B’ss3aHHs

1. 3’s1c0By€EMO, UM IIOBHICTIO BCTYIUTh y PEaAKIIiio
KOJKHAa PEeYOBUHA.
Busnauaemo kKinbKocTi peuoBmMHHU HaTpio i
XJIOPY:

~ m(Na) 9,2r _ .
n(Na) = M(Na) 23 r/moab 0,4 mos;
ncly=MCL) _ 8551 _ 00

M(CL) 71 r/monn
3rigHo 3 XiMiUHUM PiBHAHHAM
2Na + Cl, = 2NaCl,

i3 KOKHUMHU 2 MOJIb HaTpito B3aemomie 1 MoJb
xJyopy. 13 0,4 monp HaTpito Mae mpopearyBaTu
0,2 moab xJ0Opy, ajne B3ATOo 0,5 MOJIL XJOPY.
Otke, He BECh XJIOP BCTYIIUTh ¥ PeaKItio (3aam-
mutbesa 0,3 MoJb miel peuoBuHM).



. O0UMCII0EMO KiJIbKiCTh PEUOBUHU HATPil

XJIOPUAY 32 KiJIbKIiCTIO PEYOBMHYU HATPiIO
(MeTas mpopearye IIOBHICTIO):

n(NaCl) = n(Na) = 0,4 moJib.

. 3HaX0AMMO Macy HaTPill XJIOPULY:

m(NaCl) = n(NaCl) - M(NaCl) =
= 0,4 moJb * 58,5 r/mosb = 23,4 1.

BignoBigb: m(NaCl) = 23,4 r.

3A[A4YA 4. ins go6ysaHHs ¢pepym(ll) cynbdaty 3a peakuiero 3anisa i3
p036aB/IEHOI0 CY/1b(pAaTHOIO KUCIOTOK PEKOMEHAYIOTb BUKOPHU-
croByBatn 10 %-H Hag/IMLLIOK KUCIOTU. OGYUCTINTH Macy CyJlb-
¢aTHoi KucnoTH, sKa Mmae 6yTu B PO34YMHI, HEOOXigHOMY A5 4O-
6yBaHHs1 20 r pepym(ll) cynbary.

HaHo:

m(FeSO,)=20r
vania. H,SO, — 10 %

m(H,S0,, sar.) — ?

Po3B’s13aHHS

1. Ckinagaemo xiMiuHe PiBHAHHSA:

Fe + H,S0, = FeSO, + H,T.

2. O6unCaI0EMO Macy CyJIb(paTHOI KUCJIOTH,

sKa pearye is 3ajsizom 3 yrBopeHHAM 20 T
depym(Il) cyabpary.

3a xiMiuHUM PiBHAHHAM

i3 98 r H,SO, yrBOpIoeThca 152 r FeSO,,
a 3a YMOBOIO 3a7a4i

iz x r H,SO, — 20 r FeSO,;
x = m(H,SO,, npopear.) =
_98r-20r _
=~ 1s5r =12,9r.

. 3HAXOAMMO 3arajJbHy Macy CyJab(haTHOL

KUCJIOTH, sIKa Ma€ OyTHU B PO3UMHI [JIsI IOC-
Jigy 3 ypaxyBa"HuaM ii 10 % -ro HAAIUITIKY:
m(H,S0,, 3ar.) = m(H,SO,, mpopear.) +
+ 0,1m(H,S0,, mpopear.) =
=12,9r+0,1-12,9r=14,19r.

Bignosigb: m(H,S0,, 3ar.) =14,19r.

BUCHOBKMH

IToBHOTY XiMiYHOTO IEpPEeTBOPEHHA XapaKTepu-
3YIOTh BiTHOCHMM BHXOJOM HPOAYKTY peakrIii.
Horo po3paxoByioTh AiTeHHAM T00YyTOI KiabKOCTI
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peuyoBuHH a00 MacH MPOAYKTY peakIii Ha Kijab-
KiCcTh pe4oBHMHHU a00 MacCy MPOAYKTY, 1[0 MA€ YTBO-
puTucs 3rifHO 3 XiMiYHUM PiBHAHHIM.

s 3pificHeHHS TesIKNX peakiiii 6epyTh HAIJIU-
IIOK OmHOro 3 peareHTiB. Ilum 3abe3meuyrTh
JTOCTATHI0 IIBHUAKICTh peakmii i MakKcuMaJIbHO
MOSKJIMBHMI BUXiT 11 MPOAYKTY.

3amaui Ha 00UYMCIEeHHA a00 BUKOPHCTAHHA Bif-
HOCHOTO BHXOY MPOXYKTY PeakKIlii, a TAKOK HA BHU-
ABJICHHS HAJJIUIIKY OTHOTO 3 PEareHTiB Po3B’A3y-
IOTbH i3 32/ IyYeHHAM BiIIMOBiTHUX XiMiUHUX PiBHIHB.

13 400 r Kanbuin 6pomigy nobyto 280 r 6pomMy. OBYUCNITb BiAHOCHUN
BUXiJ 6Gpomy.

AKy Macy X10pUAHOT KUCNOTU 3 MacOBOI 4aCTKOW Xn0opoBoaHo 35 %
[06yTo B pe3ynbraTi peakuii 1,17 Kr Hatpin xnopuay 3 Hag/MLWKOM
KOHLEHTPOBaHOI cynbdaTHOI KUCNOTK, AKLIO BIAHOCHUI BMXia XJ10PO-
BOAHIO cTaHoBMB 80 %7?

Yn goctaTHbO B3ATU ANS peakLii 3 KucHem 20 r antoMiHito, wob6 ao6y-
TW antoMiHiM okeua macoto 25,5 r?

MarHin macoto 10 r cnanunu B KUCHI Macoto 12 1. flka maca MarHin
oKcuay ytBopunaca? Yv 3anuwmnacs nicna peakuii ogHa i3 BUXIOHUX
PEYOBUH? SKLLO TaK, To sika came? OGYUCAITb Macy ii 3a/ULLKY.

Y peaynbraTi peakuii AesiKoi Macu antoMmiHilo 3 xJopom macot 7,1 1
yTBOpUnocs 8,9 r antomiHin xnopuay. Y Becb xJ10p BCTYNUB Y peakKLito?
FKLLIO Hi, TO IKa Maca Ljiei pe4oBUHM 3anmwmnaca?

Mig yac HarpisaHHa okengy NO, o6'emom 4 11 ytBopuscs okeng NO o6’e-
MOM 2 N i KnceHb. O64MCniTb 06'€M KMCHIO. Yn BiagGynocs NoBHe NepeTBo-
peHHs HiTporeH(lV) okenay? FAKLLO Hi, TO 3HaWaITb 06’EM NOro 3auLLKY.
Micnsa 3amillyBaHHA HeralweHoro BanHa macoto 130 r 3 BO00 Macotko
100 r yTBOpPMBCS KanbLin rigpoKcua (ronoBHa CKagoBa raweHoro
BanHa) macoto 148 r. lKa Maca KasbLii OKCKMay MicTunach y Heralue-
HOMY BarHi?

Micns peakLii amoHiaKy 3 KMUCHEM 3a HasBHOCTI KaTanisatopa 06’em
rasoBoi cyMilli 36inbwmnBecs Ha 100 mn i 6yno BusBneHo 600 M1 KUCHIO,
Lo He npopearyBaB. O64YMC/ITb MacOBi YacTKM rasiB y BUXIAHIM CyMiLli.
Cymiw 10 mn BogHto Ta 15 M MeTaHy cnanwiv B Ha4JMLWKY NOBITPS.
O64UCniTb cyMapHMin 06’eM rasyBaTUX MPOAYKTIB peaKLii, SKLL0 YMOBU
[o i nicng gocnigy 6ynn ogHaKoBUMW. PO3rnsiHbTe BMNaAKM YyTBOPEHHS
BOASHOI Mapw i pigKoi Boaw.



OKecuam
HemMeTaniyHUux enemMeHTIB

Martepian naparpada gonomMoxxe BaMm:

> npuragatv cknag i HasBu OKCUAIB;

» NOrnMéuTM CBOI 3HaHHA NPO 6yA0BY i BAACTUBOCTI
OKCMAiIB HEMETaNIYHUX ENIEMEHTIB;

> 3'acyBaTh chepu BUKOPUCTAHHS LMX CMIONYK;

> [i3HaTMCS NPO BM/MB Ha JOBKINIA AEAKUX OKCUAIB.

Ckaan i Ha3Bu cmoayk. 3i cmoaykamu, ki
HA3WBaIOTh OKCHUAAMU, BU JOKJATHO O3HAKOMMU-
auchk y 8 kaaci. OKkcuany € OiHApHUMU CIIOJIYKaMUI
OKcureny, B SKUX IIeli eJIeMeHT BUSIBJIAE CTYIIiHb
OKHCHEeHH —2.

Fipporen nepokeng H,0, i okcurex ¢propua OF,
He HanexaTtb A0 OKcugiB. Y nepuwin cnonyui OKcu-
reH mMae cTyniHb OKUCHEeHHs1 —1, a B gpyrin +2.

3aranbHa Qopmyrna oxkcunis — E,0,. Maitxe
BCi HeMeTaJIiuHi eJIeMeHTU YTBOPIOIOTH OKCUIU.
Bunarkamu € @ayop i Tpu iHepTHI eleMeHTH —
Teniii, Heon, Aprox.

Hns OGinbirocTi HeMeTaNiuyHUX e€JEeMeHTiB
icHye 1o KijmbKa oKcunis, a aiaa Bopy # [igpore-
HY — 110 omHoMYy. HaiibinbIle OKCUAIB YTBOPIOE
Hitporesn; ix ¢popmysu — N,O, NO, N,05, NO,,
N,0,, N,0O;.

@DopMyau BaKJIUBUX OKCHUIIB HEMETAJTIUHUX
eJeMeHTiB (KpiM Boau) HaBeAeHO B TabauIli 3.

Tabruusa 3
Dopmyan JeTKNX OKCUIIB
Y KIITHHKAX MePioguYHOI CHCTeMU
Ilepiogn T'pynn
Iv v VI
2 C N

CO, CO, NO, NO,

3 Si P S
S102 P205 SO2’ SO3
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a
6

Man. 37.

Kynectep»HeBi

mozesni MoneKyn
S0, (a) i CO, (6)

Man. 38.
MiHepan kKBapy,
Si0, (a)

i mogenb
6ynoBu noro
KpucTana (0)
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Oxcugu CO,, SiO,, P,0,, SO; Ha3uBaOTh BUIIH-
Mu. ¥ TaKOMY OKCUJi CTYIiHb OKVCHEHHSA eJIeMeH-
Ta 36iraeTbcA 3 HOMEPOM T'PYIIH, B AKiil BiH posmi-
IeHn. 3arajbHi (QOPMYaU BUIMUX OKCUIIB AJIA
eJIeMEeHTiB KOKHOI I'PYIIX BMIIIIEHO B TOTIOMiXKHO-
MYy pAIKY mepioguunHoi cuctemu (dopsartr I).

HJisi oKCHAiB BUKOPUCTOBYIOTH II€PEBaKHO
ximiuHi HasBu. JAKIO eJJeMeHT YTBOPIOE KiJbKa
OKCHZIB, TO IicJaA HA3BU eJIEMEHTa B JY)KKaXxX
YKa3yoTh PUMCHBKOIO HU@PPOI CTYIIiHL HOTO
OKMCHEHHs, IPUUOMYy 0e3 BHAKa «ILJIIOC»: CYJb-
dyp(IV) okcun, kap6ou(Il) okcum.

P atiTe Ximiuni HasBu BUIIUM oKcuzam KapGo-
HYy, @ochopy i Cyasdypy.

Heski okcuam MaroTh I1e ¥ TPUBiaJdbHI Ha3BU.
Cepen Hux — cnoayku i3 popmysnamu CO (uagHumin
ras), CO, (Byraexkucauii ras), SO, (cipuucruii ras).

BymoBa cmoayk. Maiizke BCci oKcuau HeMeTa-
JiYHUX eJIeMeHTIiB CKJaJalThCsd 3 MOJEKYJI. Y
HUX KOBaJIEHTHI 3B’A3KH MijK aToMaMHu € II0JIIp-
HUMM, a CaMi MOJIEKYJIHU MOKYTb OyTU MOJAPHU-
MU i HETIOJAPHUMU.

P HosexmiTh, mo mojerkyaa SO, moaspHa, a
CO, — menosnspua. CkopucranTecsa MOAeIIMU
MOJIEKYJI, HaBeJeHNMU Ha MaJIOHKY 37.

Cuninin(IV) orcupg wmae aTomMHY OyIOBY
(mam. 38).

®izuuni Baacrusocri. OKcuan HeMeTaTidYHIX
eJIeMeHTiB 3a 3BUYANHUX YMOB IepedyBalOTh y
pisHuUX arperaTHux craHax. Tak, cmoayku SO,,



Man. 39.
Po34yuHeHHs
KWUCNOTHOIO
oKcuay

y Bogi

NO,, NO, CO,, CO € razamu (mepimi gBa MaoOTh
xapakTepHi sanaxu), N,O, — pinmea, a okcugu
P,0;, SiO, — TBepxi peuoBUHU.

LikaBunit paKT noB’ss3aHUI 3 iCHyBaHHSIM [BOX
okcungis HitporeHy(lV). OguH okcug mae dopmyny
NO, (6ypuii ras), apyruin — N,O, (6e36apBHa pian-
Ha abo 6ina TBepga pe4yoBuHa). lMpn oxonogKeHHi
cronyka NO, nepetBoproetbcsi Ha N,O, a npu
HarpiBaHHiI Bif0yBa€eTbCs 3BOPOTHA peaKLisi.

Coonyku SO,, SO;, NO,, CO,, P,0; i 6araro
1HIIIUX OKCUJIB HEMETANIYHUX eJIeMEeHTIiB PO3Un-
HAIOThCA ¥ BoAi (Maj. 39), B3aeMoairouu 3 Hero i
IIePEeTBOPIOIOUNCH HA KUCJIOTHU.

Ximiumi BaactuBocti. Maiike Bci okcumu
HeMeTaJTiYHUX eJIEMEHTiB HaJeXaTb 0 KUCJOT-
Hux oxkcuniB. Oxcugu H,0, CO, N,0 i NO € Heco-
JeTBOpHUMU. BOHUM He pearyioTh i3 Jgyramu i
KHUCJIOTaMU 3 YTBOPEHHAM COJIEH.

Peaxuyii 3 600or. Bu 3HaeTe, 110 KHCJIOTHI
OKCUIM B3aEMOJIIIOTH i3 BOIOI0 3 YTBOPEHHAM
KUCJIOT:

SO, + H,0 = H,S0;.
Oxcun NO, BinpisHAEThCA Bii iHIMUX KUCJIOTHUX
OKCHIIB THUM, IO HE MAa€ «BJACHOI» KHCJIOTH.
IIpomykTamu #ioro peakitii 3 BOLOIO € ABi KMCJIO-
TH — HiTpaTHA i HiTpUTHA:
2NO, + H,0 = HNO; + HNO.,.

IIa peakiiia € OKMCHO-BiIHOBHOIO, y Hilli OKHC-
HIOETHCA 1 BiHOBJIOETHCSA ONAUH €JEeMEHT —
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Hitporen. YacTuHa #0ro aTomMiB OigBUIIYyE CTY-
miHb OKUCHEHHA Bif +4 1m0 +5 (y cmoaymi HNO;),
a pemiTa 3HUMKYeE Horo Big +4 mo +3 (y cmouyiri
HNO,).

KucaoTHi BacTUBOCTI BHUINUX OKCHUIIB HeMe-
TATIYHUX €JEeMEeHTIB y KOKHOMY Iiepiomi mocu-
JIOIOTHCSA 3JIiBa HAIIpaBo. Y TaKOMY CaMOMY
HaAIPAMKY 30iJbIIyeThCd i cmja BigmMOBIgZHUX
kucsor. Hanpukrmaasn, okcun SiO, He B3aemozmie 3
Bozmoio, a P,O, aKTHBHO BCTyIlae B peakIiiio 3
Hero; kucaora H,SiO; € ny:xe cnabkoio, a H;PO,
HAJIE}KUTH 0 KUCJIOT CePEeHBOI CUJIN.

IcHye 116 omHa 3aKOHOMIipHICTH: UMM BHIIA
BaJIEHTHICTh HEMETAJiYHOTO eJJeMeHTa B OKCUII,
TUM OiJIBIIIOI0 MipoI0 BUpaKeHi KHCJIOTHI Bja-
CTUBOCTiI B oKcuay i BigmoBiguoil Kuciaotu. Taxk,
3a 3BUYAWHUX YMOB peakilisa okcuny SO, 3 BO0I0
€ 060poTHOIO, a oKcug SO; B3aeMo/Iie 3 HEIO OB~
HicTio; Kucaora H,SO; HaNIeXKUTh OO KHCJIOT
cepenuboi cunu, a H,SO, — cunbHa.

Peaxyii 3 ocHéeHuMu 1L ampomepHuUMU OKCU-
damu, ocnogamu, ampomepHumu 2idpoxcuda-
mu. Bam Bimomo, 1110 mpu B3aeMOIil KMCIOTHUX
OKCH[IiB 3i crmosfyKaMu OcHOBHOI abo amdorepHOi
IPUPOIY YTBOPIOIOTHCA COJIi.

P Ckaanmite piBHAHHA peakiil cyasdyp(IV)
OKCHIY 3 JIITili OKCHUIOM.

NIABOPATOPHWWM AOCNIA Ne 6

B3aemogpia kap6oH(IV) okcuay
3 PO34YUHOM KasbLiun rigpoxkcuay

Hanwuiite B mpobipKy POSUMH KaJbIiH TiApoKcuy (BAaTHAHY
BOY). B iHIITy TpoGipKy 06epeskHO TOMiCTiTh KijJlbKa IITMaTou-
KiB Mapmypy, mo6aBTe 3—5 MJ po306aBIE€HOI XJIOPUIAHOI
KHMCJIOTH i BaKpHUiiTe 110 IPOOiPKY IMTPOOKOIO 3 Ta30BiIBiTHOIO
TpyOKoio. TpyOKY IIBUAKO 3aHYPTE B PO3UNH KAJBITiH MAPOK-
cuny. Illo cmocrepiraere? SIKumit Komip i xapaxkTep ocamy?

Hanumrite piBHaaHa peakiii kap6ou(IV) okcuny 3 Kaib-
Mi# rizpoKcUIoOM.

58



Hirporeu(IV) okcuza, pearyiouum 3 Jyramu,
YTBOPIOE COJIi HiTPATHOI i HITPUTHOI KUCJIOT:
2NO, + 2NaOH = NaNO; + NaNO, + H,0.

TIhwi peaxuyii. [lesaxi okcuau MOXKyTh B3a€EMO-
JiATH 3 KUCHeM a00 PO3KJIaJaTUCA 3 YTBOPEHHAM
iHIIUX OKCHUOIB:

2C0 +0,<2C0,; 280, < 250, + 0,.

P fAx smiHOOTHCA cTyneHi okrcHeHHA KapGory
i Cyns(ypy B iuX pearmiax?

Okcup SiO,, Oyayuu HeJIeTKUM, IIPU HarpiBaH-
Hi pearye i3 cossgMu, YTBOPEHUMU JIETKUMU
KHUCJIOTHUMU OKCUJaMU:

K,CO, + Si0, < K,Si0, + CO,™.

KaJIiii MeTacuaikar

Ho6yBaHHs OKeugiB. barato okcuaiB HemeTaniy-
HUX e/IEMEHTIB MOXHa [J00YTH, 34iNCHUBLUN peak-
Lito Mi>k HemeTtasom i KUCHeM. Lli nepeTBopeHHs,
SIK npaBuio, CYNPOBOAXKYIOTbCSA BUAINEHHAM
TENn/a0TH, a HEPIAKO M ropiHHSAM pe4oBuH. He B3ae-
MOZItOTb i3 KHCHEM rasioreHu Ta iHepTHi rasu. Bia-
noBigHi okcuan [06GYyBalOTb, 3[iMCHIOOYN iHLI
peakuii.

SAKLWo Ans enemMeHTa iCHYE KiflbKa OKcugiB, TO
nepea6aynTH, IKU i3 HUX yTBOPUTLCS B pe3ynbTaTi
peakKuii HemeTany 3 KUCHEM, He 3aB)KAMN BAAETLCS.
T1poayKTOM ropiHHS1 Byr/ieLto Ha roBiTpi € Byr/ieKuc-
i ra3 CO, (iHogi — 3 gomiluKoro YagHoro rasy CO),
a NpPoAyKTOM ropiHHSA cipkn — cipunctuii ras S0, (i3
Aomiwkor oxkengy SO;). B3aemogisi a3oTy i KUCHIO,
siKa BigOyBa€eTbCA 3a [y)XXe BUCOKOI TeMmrneparypu,
npuBoagnTb [0 yTBopeHHS HiTporeH(ll) okengy NO,
Xoya iCHyIoTb iHLWi oKeuau Hitporery.

3acrocyBanna. Oxcunm O6araTbox HeMeTaTid-
HUX eJIeMeHTiB HaOyJu NPaKTUYHOTO BUKO-
pucCTaHHS.

Byriekucinii ras 3aCTOCOBYIOTH Y 3ac00ax I
racinaa moske)x. BiH He migTpmmye ropimed i,
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Man. 40.
BorHeracHuk (a)
i noro
3acTtocyBaHHs (6)

60

Oyayun BasKUMM 3a MHOBIiTpPs, i30/110€ Big HBOTO
mpeaMer abo peuoOBUHY, 10 ropuThb. Cyuachi
BorHeracHuKM (maJs. 40) micTtaTs 3pimKeHUt
kap6ou(IV) okcun, a B cTapuxX BYIVIEKHCJIUHA ras
YTBOPIOBaBCSA ITiJ Uac peakiiii comu i3 cyingar-
HOIO K1cJa0ToI0. J[[06aBIAHHS BYTJIEKUCJIOTO ra3y
B IIOBIiTPS TeIJINIIL IPUCKOPIOE PicT i mJocTUraH-
Hs paHHiX 0BouiB. I]eil ra3 BUKOPUCTOBYIOTh IJIA
MIPUTOTYBaHHSA ra30BaHUX HAIMOIB.

ITlicok, AKUi cKIamaeThCcA MePeBaAXKHO i3 CUJIi-
minn(IV) oxcmay, 3acTocoByOTh y OyAiBHUIITBI,
IJIs BUPOOHMUIITBA CKJIA, OETOHY.

Oxcuau NO i NO, € mpoMisKHUMU OPOAYKTaMU
y BUPOOHWMITBI HiTpaTHOI Kucaoru, a SO, —
cyabdaruoi. Kap6ou(Il) okcug CO BXOauTh 10
CKJIay TOPIOUUX Ta30BUX CyMimen i cayrye
BUXiHOIO PEUOBUHOIO JJIS CUHTE3y MeTaHoJy. I3
dochop(V) okcuny P,O, BUPOOIAIOTH YACTHHY
oprodocharuoi kucaoru H;PO,.

Oxcuou HeMeTaJiuHUX eJIEMEHTIB i JOBKiJdada.
Oco06JiBe 3HAUYEHHS cepej YCiX OKCHUIIiB AJIA HaB-
KOJUIITHBOTO cepenoBuUIla Mae Boga. Ia peuoBu-
Ha 6epe yJacThb y TeoJIOTiYHUX Ipolecax, 3MiHIOE
penbed miIaHeTH, BILIMBAE HA KJiMar i moroxmy.
VYci mporecu B :KUBUX opraHidMax Bij0yBaOTHCA
Y BOJHUX PO3UMHAX.

Poap xap6ou(IV) oxcumy, abo BYTJIEKKCJIOTO
rasy, He MeHIIl BaskauBa. L[a cmoayka pasom is
BOJOI0O Oepe yyacTb y (OTOCUHTE3i, Peryioe
TEeMJI0BUI Oajamc Ha 3eMJTi.



Man. 41.
MapHuKoBUM
edeKT

IHapruroeuii epexm. Harpita Conrem nmoBsepx-
HsA HAIOI TJIAHETH BiAJae B KOCMIUHUI IIPOCTIp
YaCTHUHY OTPHMAHOI TeILJIOBOI eHeprii y BUIVIAIL
iH(pppauepBOHUX IIpOMeHiB. Byriaexkuciuii ras
3aTHUH MMOTJIMHATH Ii mpoMeHi! i, HesBaskaroun
Ha Majuit Bmict B armocdepi (p(CO,) ~ 0,04 %),
3aTPUMY€E YACTUHY TeIrIoTu Ha 3emuti (manu. 41).

Take ssBUIlle HA3UBAIOTh HAPHUKOBUM e(heKTOM.
Huwni pocauuny He BCTUTIAIOTh IIOTJIMHATH Y IPO-
meci (oTocuHTE3y BYTrJIeKHCIUHN ras, AKUU
BUIIIAIOTh HIPOMUCJIOBI I TemJoeHepTreTUUHi
OiIIIpHUeEMCTBa, a TaKOXK aBTOTPAHCIOPT. ¥YUeHi
MIPUITYCKAIOTh, IO Ha IIJIAHETi CKOPO MOXKe
MOTeILIiIIIaTy Ha Kijbka rpaxmyciB. PosTane

3HAYHA KiJBKIiCTh JbOAY B ApPKTUI ©
AnraprTuni (maj. 42), TigABUIITUTHCSI PiBeHb
CsiToBOTrO OKeaHy, i Oyme 3aToILIeHO OaraTo
Teputopiii. 11106 3amobirtu 1LOMYy, IIOTPi0-
HO OOMEXUTU HAJXOMKEeHHSA BYTJIEKKCJIOTO
razy B aTmoc(epy, MOCTYIOBO 3aMiHIOIOUN

Man. 42.
Mnakat npo
MOXMBe
rno6anbHe
noTeniHHA

TEIJIOBY €HEePreTUKY Ha iHIIy, Y TOMY YHCJIL
aIbTEePHATUBHY, 3MEHIIYIOUN CIOYKHBAHHS
maJrBa i maJbHOTO, a TAKOXK 30iJbIITyBaTU
IIJIOIII 3eJIeHIX HacalKeHb.

Kucnomni onadu. Oxcugu Hitporeny i
Cyap(ypy € OOHIME 3 OCHOBHUX 3a0pyIHUKIB

! IT0 BIACTHBiCTE MAIOTh TAKOXK MeTAH i JedaKi inmii rasu (BOHU € cepef
IOMIIIIOK Yy TOBiTpi).
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MoBiTPsA. 3a BUCOKOI TeMIepaTypu, AKa JocAra-
€ThCA I Yac TOPiHHA MaJiMBa i MaJabHOTO, a30T
IMOYMHAE B3aeMoAisaTu 3 KucHeM. Hirporen(Il)
OKCH[, III0 YTBOPIOETHCA, pearye 3 KHCHEM 3a
3BUUYANHUX YMOB:

2NO + 0,= 2NO,.

Cynpdyp(IV) okcup moTpamiisge B IOBITpA Opu
CHOAIIOBAHHI ByTinad', a Tako:K i3 ra30BIMU BUKH-
JaMu IIij] Yac BUMNAJIOBAaHHA CYJIbMiTHUX PYI:

27nS + 30,< 2Zn0 + 2S0,.

Oxrcumu NO, i SO, B3aeMomitoTh 3 aTmocdep-
HOI0 BoJoroi. IIpogykTaMm HIUX peakIliii €
HiTpaTHa, HiTpUTHA i cyiab(piTHaA KucjoTu, a
cyabdiTHaA IIe I OKUCHIOETHCSA KUCHEM Yy CYJb-
daTHy KHUCJOTY:

2H,SO; + 0, =2H,S0,.
I1i KmcaoTu pasoM i3 JOIeM i CHiroM IoTparLia-
IOTh Ha 3¢ MHY IIOBEPXHIO.

KucmorHi omagm s3aBgaroTh BeJIMKOI IIIKOAU
IOBKinn0. BoHM 3HMIKYIOTH yposKal CiibChKO-
TOCIIOIAPCHKUX KYJIBTYDP, CIPUUYUHAIOTH PidHI
3aXBOPIOBAHHA y TBapWH 1 Jilofed, PyHWHYIOTH
OymiBai ¥ mamM’ATHUKHW 3 MapMypy, BamHAKY
(man. 43), TOCHUIIIOTL KOPO3il0 MeTaJleBUX
Bupob6iB. Kpim Toro, okcugu NO, NO, i SO,
0epyTh yuyacThb B YTBOPEHHI CMOTY HaJl BERIUKUMU
MicTaMU i TPOMMCIOBUMH IIEHTPAMU.

Man. 43.
Hacnigku
KUCNOTHUX
onaais

! Byrimis micturs gomimiu cionyk Cyasdypy.
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3amobirTu yTBOpeHHIO OKcuaiB Hirporemy
MOKHa, S3HU3WBIIN TeMIIePaTypy S3TOPAHHA
najuBa i maJbHOr0. 3 METOI 3MEHIIeHHS BUKU-
IiB cipumcToro rasy B aTMoc(epy TellioeHepre-
TUYHI TiIIIprueMcTBa HAZAIOTh IIepeBary NajuBy
3 meHIIIUM BMicToMm Cynsdypy, a BigmpamboBaHi
rasu oumuinamTb Bifg cyabhpyp(IV) oxkcumy mpo-
NyCKaHHAM KpPidh BOIHY CYCHEH3il0 KaJbIliil
TiApOKCUAY UM PO3UYMH HATPi# cyapdiTy abo
POBIUJIIOIOTh Y HUX KPelay, HeramieHe BamHo.

diszionozivna dia oxcudie. BinburicTh okcu-
IiB HeMeTaJiuHUX eJeMeHTiB TokcuuHi. Yagauii
ras CO my:xe orpyiHuii. Bin He mMae 3amaxy, i
JIOOWHA HOoTo He BiguyBae. TpaniaioTeesa BUIIagK U
CMEpPTeJIbHOTO OTPYEHHSA JIIOAeN YagHUM Tra3oM
yepesa MOTaHy TAry B OyAWHKAaX i3 miuHUM
OmaJIeHHAM, a TaKoiK y rapaskax 3a TpuBaJoi
pob6oT; aBTOMOOIJIBHOTO JBUTYHA.

3a ogHy roguHy ABUryH aBTOMOOGI/IS1 MOXKEe «BUPO-
6uTn» Big 3 Ao 6 M° yagHoro rasy. Y cydacHux aBTo-
MOG6insix BUXJIOMHI ra3n nNpoxogsiTb Yyepe3 Katasli3a-
TopH. 3aBAsKM iM BigbyBaroTbes peakuii Kapo6oH(ll)
oKcuay i 3a/ULWLKIB NasibHOro 3 KUCHeM roBiTps. [Npo-
AYKTaMu Takux peakuin € ByrneKucsimi ras i Boja.

Byriekuciauii raz He BBaKAKOTb TOKCHUYHOIO
peuoBuHO0. OfHAK AKIO 00’€MHA YacTKa I[bOI'0
rasy B mToBiTpi mocarae 0,25 % , JoaMHAa TOUNHAE
BimuyBaTu 3anyxy. Bucoka KoOHIleHTpaIlis Kap-
60u(IV) okcuay Moske COPUUNHUTH CMEPTDb Uepes
3YNUHKY IUXaHHA.

BUCHOBKMHU

Maiike Bci HeMeTaIiuHiI €JIeMEeHTH YTBOPIOIOTH
OKCHIH.

BiapmricTs OKCHIIB HeMeTaJdiUHHX eJIeMEeHTIiB
HAJEKHUTh A0 KMCJIOTHUX OKcHIiB. BoHu B3aemo-
IiIOTH i3 BOTOI0 3 YTBOPEHHAM KHCJOT, & TAKOXK 3
OCHOBHUMU ¥ aM(OTEepPHUMH OKCHIaMI, OCHOBAMHU,
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aM(poOTepHUMHU TiAPOKCUIZAMHU 3 YTBOPEHHAM
CoJIeH.
Oxcugu H,0, CO, N,O i NO € HecosieTBOpHUMHU.
Boga i Byraekucauii ras 6epyTh y4acTh y Te0Jio-
riunmx i 6GioxiMmiyHuX mMpoiecax, a okcuau HiTpore-
Hy i Cyasdypy cIpUYNHAIOTH KMCIOTHI OTIaIu.
Oxcuam HeMeTAJiYHMX €JEeMEHTIB IINPOKO
BUKOPUCTOBYIOTHh Ha MPAKTHII.

Hanuwitb No ogHin GopMyni OKCUAIB HEMETaNIYHUX eNIEMEHTIB Pi3HOro
cKiagy.

AKMX 3Ha4YeHb MOXYTb HabyBaTH iHAEKCHU Yy 3arajibHin GOpMyNi OKCH-
niB?

JonuiliTe CXemMu peakuin i CKnaaitTe XiMi4Hi PiIBHAHHS:
a) S0, + 0, > 6) CO, + Mg0 — B) CO, + LiOH —
SO; + H,0 —» BaCO; + Si0, —» CaCO; + P,05 —

Hanuwite popmynun NpoayKTiB peakuir i 4o6epiTb KoediLieHTU MeTo-
[IOM €NEeKTPOHHOro 6anaHcy:

a)CuS + 0, >

6) Al,S; + 0, >
3a maTepianamu IHTepHeTy abo iHWMMK axepenamu iHpopmallii nigro-
TyWTe NOBIJOMJIEHHS NPO BrMB okcuaie HitporeHy i Cynbdypy Ha
OpraHi3m JIlAnHW.
AKUN i3 raziB BaxKinm — BYrNeKMUCnnm abo YagHMn? Y CKinbKu pasis?
O64uMcniTb cepeaHto MONSIPHY Macy Ta rycTMHY 3a BOAHEM CYMilli OKCU-
niB Kap6oHy, Ko 06'eM YaaHOro rady B Hil yTpuyi 6inblunin 3a 06'eM
BYIIEKMUCIIOrO rasy.
Cymiw okenis Kap6oHy 06'eMOM 22 MJ1 cnanuiu B HaAULKY NOBITPS.
0O6’eM KUCHIO, L0 BCTYNMB Y peakKL,ito, cTaHOBMB 9 M. O64MchiTb 06’'eM
Kap6oH(IV) oKcKay y BUXIAHIM cymilLli.
[BuryH aBToMOGing, NpaLooym BXONOCTY, BUAINSE LWOXBUINHN 80 Mr
CO. 3a gKkmi yac y rapaxi 4 M x 5 M x 3 M BMICT YagHoOro rasy B noBi-
Tpi pocarHe 0,03 mr/n?
Ha cnantoBaHHsa 3,8 I cyMmilli MeTaHy i YagHoro rasy ButpayeHo 10,4 r
KUCHI0. OBYMCNiTb Macu rasis y Cymitli.
EnemeHT VI rpynn ytBOptoe aBa oKcuan. OamH i3 HMX micTuTb 50 %
OKcureHy 3a Macolo i Ma€ BiHOCHY MOJIEKYNSIPHY Macy, wo B 1,25 pa-
3a MEHLUa 3a BiAHOCHY MONEKYNSpPHY Macy iHLWOro okcuay. Buseaitb
Gopmynun oKkeuaiB.



CynbdaTtHa Kucnora.
Cynbdartu

Martepian naparpada gonomoxke Bam:

» pisHatiMcs npo ¢i3u4YHi BNacTUMBOCTI CylbdaTHOI
KWUCNOTH;

» 3iCTaBUTU XiMi4Hi BNIaCTMBOCTI KOHLEHTPOBAHOI i
po36aBfieHoi cynbdaTtHOi KUCNOTH;

> PO3LIMPUTK CBOI 3HAHHSA NPO CcynbdaTw;

> 3'acyBaTh chepu BUKOPUCTaHHS CynbbaTHOI KUCO-
TM Ta ii conen.

Cyasgaraa kucaora. CyabdaTaa, abo cip-
YaHa, KUCJOTA € B KOXHOMY IIKiJIBHOMY
ximiunomy KabOimeri. Bam mobpe Bimoma ii
dopmyma — H,SO,.

Byodosa monexynu. CynnparsHa Kuciora,

AK 1 Bci iHIII Kuca0oTHM, — MOJEKyJaapHa
cnoayka (maxn. 44). I'padiuna dopmysa
Man. 44. MOJIEKYJIU:
KynecTtepHeBa
MoAe/lb MONIEKYNn H-0._~0
cynbdaTHOi KUCIOTH H-0"N0

LlikaBo 3HaTH
Cyabsdaruy
KUCJIOTY
pawire
Ha3uBaJIn
KYIOPOCHUM
MAacJIOM.

P VKamxiTh, 3HaueHHs BAJEHTHOCTI Ta CTYIEeHS
okucHeunHa Cyabypy B cyabdaTHiil KHCIOTI.

Di3uuni éracmusocmi. 3a 3BUUYANHUX YMOB
yucTa cyiabpaTHa Kucjiora — 0e3bapBHA oJriicTa
pimuHa 0e3 3amaxy, Maiiyke yaBiui Baxkua 3a BOAy
(p = 1,83 r/cm®). TemmepaTypa IJIaBIeHHA CIO-
ayku cranosuth +10,3 °C, a kuminua +280 °C.
Ilig vac KUDiHHA KUCJI0Ta TOUNHAE PO3KJIaIaTI-
ca Ha cyabdhyp(VI) okcun i Bomy.

CynbpdarHa KwucjoTa HEOOMEXKeHO pPO3Uu-
HSETBCSA Y BOJi, TOOTO 3MIITyeTHCA 3 HEIO B Oy b~
SAKUX CIIiBBIJHOIIIEHHAX 3 YTBOPEHHAM PO3UUHY.
PozumHeHnHA KUCIOTHU ¥ BOAL CYIIPOBOIKYETHCA
BUIIJIEHHAM BeJWKOl KimbKocTi Temmotu. [ia
TOTO 11100 i3 KOHIIEHTPOBAHOI CYIb(PaTHOI KUCIOTHU
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BUTOTOBUTH ii pO30aBJIeHUN PO3UYUH, KHUCJIOTY
IOJMBAIOTh ¥ BONY, a He HaBIaku. Toji remmepa-
Typa PiAWHN 3pOCTa€ IOBiJbHIiIIIE, i BIAETBHCS
3amobirTu ii 3akMIaHHIO I pO30PUBKYBaHHIO.

Ximiuni enacmueocmi. CynabdaTHa KICJIOTA
3aBOAKY HASIBHOCTI B MOJIEKYJIi JBOX KOBAJICHT-
HUX oJIsApHUX 3B’ A3kiB O—H € 1Box0oCcHOBHOIO. Ii
IUCOIliaIlisl 3a IEepPIIo0 CTaHieio B po36aBIeHOMY
po3umui BigOyBaeTbcAa Mali)ke MOBHicTIO (Ire
cuJbHA KUCJIOTA), a 3a APYT0l0 — YaCTKOBO:

H,SO, 2 H"+ HSO;
HSO, 2 H'+ S0
IIpore y HIOHHO-MOJIEKYJIAPHUX PiBHAHHAX CYJIb-
daTHY KMCJIOTY 3alMCYIOTh TAKOKI CYKYIIHiCTIO
itonin: 2H" + SO .

Pearuii 3 memanamu. CynabdaTHa Kucjora
B3aeMojie Maiike 3 ycima metansamu. Moskiu-
BiCTBb IIMX peakIliii, a TAKOK CKJIAJ iX IIPOAYKTIB
3aJIeKaTh BiJ KOHIIeHTPAIlil KUCIO0TH i XiMiuHOI
aKTUBHOCTI MeTasry. MeTaJs 3aBXAU € BiTHOBHU-
koM. Tomy cyiabdaTHa KHCIOTa, pearyiouu 3

HUM, OyJe OKMCHUKOM i BiIHOBJIIOBATUMETHCS.
+1 +6 -2
Y moaeryai H,SO, MOXKyTh BiZHOBJIIOBaTHCA

(BMeHIITyBaTH CTYIIiHb OKMCHEHHA) B €JeMeH-
™1 — Iigporen i Cyasdyp.

AKuo0 3 memanom 63aemodie po3basena cyiv-
¢pamua Kucaoma, mo 6i0Ho8n0emMmbes I'idpozen.
IIponykTu; peakitii — cyJsb(dar MeTasiaHOTO eJjie-
MeHTa 1 BOJIeHb:

2Al + 3H,S0, (po36.) = Al,(SO,); + 3H,T.

Haragyemo, 110 «BUTiCHATU» BOJAEHB i3 KHUCJIOT
3aTHI MeTajsu, PO3MiIlleHi B pPAAYy aKTUBHOCTI
nepea HUM. 13 po36aBiieHOIO CYJIb(ATHOIO KUCJIO0-
TOIO He pearyioTh Miab (MaJi. 45, a), pTyTh, 30J10-
TO, ILJIATWHA, iHIIIi XiMiuyHO MacuBHI MeTaJIu.
AKWo peazeHmom € KOHUEHMPOBAHA CYJib-
@pamua kucaoma, mo 6i0nosnoemovcs Cyrvyp.
I3 KOHIIEHTPOBAHOIO KUCJIOTOIO PEaryiTh TaKOMK
MeTaJ M, PO3MIiIlleHi B PAAY aAKTUBHOCTI micida
BOAHIO (KpiMm 30j0Ta i miatuHu). YuM aKTHUBHI-



Man. 45.
BiaHoweHHA miai

o cynbdaTHoi
KUCNOTHU:

a — po36aBneHoi;

6 — KOHLEHTPOBaHOI

NP MeTajJ, TUM CHUJbHINIEe BiZHOBJIIOETHLCS
Cyabdyp. MasmoakTUBHI MeTajlu BiJHOBJIOIOTH
+4

Icuc.ni)éry o SO, (mam. 45, 0), a gy:Ke aKTUBHI —
o H,S:
Cu + H,80, (koum.) 5 CuSO, + SO,T + H,0;
Mg + H,SO, (xou1.) - MgSO, + H,ST + H,0.

P CriaaziTh cxeMyu OKMCHEHHS, BiTHOBJIEHHS i1
no6epiTh Koedil[ieHTH MeTOLOM eJIeKTPOHHOI'0
baJaHcy.

Y pasi yuacTti B peakxiiii merany cepegHBOI
AKTHUBHOCTI YTBOPIOETHCA CipKa abo OqHOYACHO
BimOyBatoThCA ABi peakirii — 3 yrBopenHam H,S
i Suwm S ta SO.,.

SIKWo B X0/N104HY KOHLUEHTpPOBaHy cynbdaTHy
KMC/I0TY 3aHYPUTU KYCOYOK 3ajli3a, TO MU He MNoMi-
TUMO B3aemogii pe4yoBuH. HacnpaBgi kucnorta
MnoYymHae pearyBaTv 3 MeTaJOM:

2Fe + 3H,50, (KoHl.) = Fe,0; + 350,T + 3H,0.
OaHaK peaKuiss Bigpa3y MPUNUHSETbCS, 60 Ha
noBepxHi MeTasly YTBOPIOETbCS TOHKa MjiBKa
¢depym(lll) okengy, iHepTHa WOAO0 KUC/IOTU (OKCHA
pearye 3 KMC/I0TOIKO Ti/IbKM Npu HarpiBaHHi). Take
SIBULLE Ha3MBaKTb NacuBali€ro. AHa0ri4yHo noBo-
ANTbCS LWOAO LiEi KNCIOTHU allOMIHIN.

Pearuii 3i cknradnumu pewosunamu. CyabdaTtHa
KICJIOTa B3aEMO/i€ 3 OCHOBHUMHU ¥ aM()OTEePHUMU
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OKCHUJaMM, OCHOBaAMH, aM(POTEPHUMU
TiIpOKCUIaMU 3 YTBOPEHHAM Y KOXKHO-
My BUIaAKy coJji (cyabdary) i Bomu.
Bynyum mHeseTkoio i CUIBHOIO KWCJO-
TOIO0, BOHA BCTYIIa€ B peakIlii oOMimy 3
OiIBIITICTIO COJIEHA.

H,S0, (KoHL,.)

P HamwumriTe piBHSHHS peakIliil cyib-
daTtHOI KmMcaoTH 3i CcImosriyKamm, IO
maroTh Taki opmysu: Li,O, Fe(OH)s,
NazPO,.

Yucra cysabhaTHa KUCI0TA, & TAKOMXK
il KOHIIEHTPOBAHUU PO3UYUH PYUHYIOTH
namip, TKAHUHU, AEePeBUHY, IIOJiMepHi
marepianu (mas. 46). OxHiero 3 TpuuYnH
TaKUX ABUII € 60008i00ipHi 8racmugocmi 1iei
KucaoTu. BoHa no6pe morauHae i BOAAHY mapy.

3acmocyeéannsa. CyrbdaTHy KUCIOTY IIIHUPO-

Posknag uykpy i
uenono3u nig aieto
KOHLIEHTPOBaHOI

cynbarHoi KO BUKOPUCTOBYIOTH Ha MPaKTHUIli (cxema 4).
KUCNOTHU Cxema 4
3acTocyBaHHSA CyJab(haTHOI KMCIOTH
OuuLeHHs Y meTtanyprii [Oo6yBaHHA
HadTONPOAYKTIB \ 7 / opraHiYHUX CnonykK

oorcaciamerownors | CBORTRA | Bposeo
NikapcbKux npenapariB
i pocopHux nobpus KMC/I0TA P P P

OcylyBaHHS rasis 7 ¢ \\&*ﬂoﬁyaanuﬂ 6apBHUKIB
Y cBUHLEBUX [No6yBaHHA [o6yBaHHSA
aKymynsitopax conew i kucnot BMOYXOBUX PEYOBUH

Cyasdaru. CyabharHa KHUCIOTa YTBOPIOE CO-
JIi, sarajibHa Ha3Ba AKUX — cyJabdaTtu (MaJa. 47).
Binpmricte cynbdaTiB po3UMHAETHCA Y BOMI.
IIpu BumaprooBaHHiI iX PO3YMHIB YacTo BUAIIA-
IOTbCA Kpucrajgorigpatu, mampukjaang CuSO,-
- 5H,0, FeSO, - TH,0, Al,(SO,);+18H,0.

Magmoposunaaumu € coai CaSO, i Ag,SO,, a
mpakTU4YHO HeposdumHHuMH — BaSO, i PbSO,.
YTBopeHHA ocany 0apiii cyabpaTy BUKOPUCTOBY-
I0TDb K AKICHY peakryit Ha ioru SOj .
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NiSO, + 7H,0 CoS0, - 7H,0

Man. 47. N
Cynbdatu MgSO0, - 7TH,0 FeS0, - 7H,0

NABOPATOPHWI AOCNIA N2 7
fIKicHa peaKuis Ha cynbdaT-ioHU

B oxny mpobipKy HaimiiTe TPOXU PO3UMHY HATPili cyabda-
Ty, B iHIITy — PO036aBJIEHOTO POSUNHY CYJIb(aTHOol KucaoTu. B
00uaBi mpobipKu q06aBTe 110 1—2 MU po3umnHy 6apiit XJopumy
(abo Gapiit HiTpary). I1lo BinbyBaeThes? fka crosyka Bumaia
B ocazn? Skuit KoJtip i xapakTep ocangy?

Hanwumrites piBHAHHA peakIliil y MOJIEKYJIAPHIN Ta HOHHO-
MOJIEKYJISPHiNA hopMax.

Yu mosxkHa 6e3 IPOoBeIeHHA JOAATKOBOT0 JOCJiTY 3po0UTI
BHCHOBOK IIPO HEPO3UMHHICTE ocany 6apii cyIb(aTy B CUIb-
HUX Kuciorax? BigmoBigs o6r'pyHTyiiTe.

BomoposuunHI cyabdaTu BUABIAIOTL BJIACTH-
BOCTi, IpUTaMaHHi COJISIM, i MOXKYTh pearyBaTu 3
JyramMu, iHIIIUMHU COJIAMU:

FeSO, + 2KOH = Fe(OH),{ + K,S0,;
CuSO, + Na,S = CuS{ + Na,SO0,.

P VrakiTs, yomy Il peakiiii BifOyBarmOThCA.

OckinbKHu cyJb(aTHa KIUCJOTA € CHUJIbHOIO I
HEeJIeTKOI0, TO CyJab(aTu, SK IIPaBUJIO, HE B3ae-
MOJiIOTH 3 iHIITMMU KUCJIOTaAMMU.

Coui cyabpaTHOI KMCJIOTH 3aCTOCOBYIOTH Ha
npakTtuiii. Harpi#i cynbdar BUKOPUCTOBYIOTH
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Man. 48.
BuKopuctaHHsa
rincy

2

y BupoOHUIITBI comu i ckia. Kaiiit cyabdar e
Kagitinum pobpuBoM. Kausbiiii cyiabgpar, mum-
rigpart, a6o rinc CaSO, * 2H,0, BUKOPUCTOBYIOTH
y OymiBHUIITBI, MOHYMEHTAJILHOMY MICTEIITBI,
megunuHi (Maa. 48). Kynpym(Il) cynbdar, meH-
rarigpar, abo migamit Kymopoc CuSO,-5H,0,
3aCTOCOBYIOTh V CiJIbCBKOMY TOCIOZAPCTBi AK
3acib mpoTu XBOpoO i IMKIJHUKIB POCINH.

BUCHOBKMH

Cyasdartna kuciaora H,SO, — 6e3dapBHa 0Jii-
cTa piguHa 6e3 3amaxy, AKa HEOOMEKeHO PO3UM-
HseThbCa y Bofi. Ile cupHa i HeJTeTKa TBOXOCHOBHA
KuciaoTra. Bona pearye 3 meTtajgamMu, OCHOBHUMH it
aM@oTepHUMH OKCHAAaMH, OCHOBaAMU, aM(pOTepHH-
MM TiTPpOKCUTAMM, a TAKOK COJSIMHU 3 YTBOPEHHSIM
cyabdaris.

CyashaTHy KHCIOTY Ta ii COJi MHUPOKO BUKOPH-
CTOBYIOTH Yy Pi3HUX rajry3sx.

80. AK NOSICHUTK Te, WO NPK TPMBASOMY MPOMNYCKaHHI NOBITPS KPi3b KOH-
LLEeHTpOBaHy cynbdaTHy KUCNOTY ii Maca TPOXu 36iNbLIYETLCA?

81. Y1 MOXKHa 3acTocyBaTh 4719 HEWTpani3aLii KOHLUEeHTpoBaHoI cynbdart-
HOT KMCNOTU, BPMU3KM SGKOI MOTPaNUAN Ha LLKiPY, PO34YMH HATPIN rigpoK-

cuay? Yomy?

82. JonuuwiTb CXemMu peakKLin i CKnafiTb XiMiYHi PIBHAHHS:
a) H,SO, + MnO — 6) H,SO, + Pb(NO3), —
H,SO, + Bi(OH); — H,SO, + NaF —
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83.

84.

85.

86

87.

88.

89.

CKnaaitTb PiBHAHHS NULLE TUX PeaKLin, AKi MOMXKIUBI:
a) Ag + H,S0O, (po36.) > 6) Zn + H,SO, (p036.) —

Ag + H,SO, (KoHL.) —> Zn + H,S0, (KoHL.) —>
Hanuwite piBHAHHS peaKLin, 3a AOMNOMOro SAKMX MOXKHa 3A4iIMCHUTU
TaKi NepeTBOPEHHS:

SO, - SO; - MgS0, —» K,S0O, — PbSO0,.

Axknx monexkyn — H,SO, un H,0 — 6Binblue B KOHLLEHTPOBaHIN cynbdar-
Hi/ KncnoTi 3 MmacoBoto YacTkot H,SO, 98 %? Y cKinbku pasis? (YcHo.)
ENeKTposiiTMYHOIO AucoLiialieto KUCIOTU 3HEXTYBaTH.

.CniBBigHOWEHHS Mac cynbdaTHOI KUCNOTK | BOAU B AEAKOMY PO34M-

Hi cTaHOBUTb 1 : 7. OBGYUCNITb MacoBY YaCTKy KWUCOTU B PO3YMHI.
(YcHo.)

Y Ky macy Boau NoTpi6HOo 406aBuTK 60 I KOHLEHTPOBAHOI CynbdaTHOI
KWUCNOTK 3 MacoBoto YacTkot H,SO, 98 %, o6 yTBOPUBCH PO3UMH i3
MacoBolo Yactkoto H,SO, 20 %?

BuBedite popmyny Kpuctanorigpaty HaTpin cynbdary, aKLWo macoBa
yacTtka Cynbdypy B KpucTanorigpaTi cTaHOBUTb 9,94 %.

Ha nignpuemctsi i3 1000 m* cynbdyp(lV) okcuay (H. y.) BUpo6seHo
2352 51 KOHLEHTPOBAHOI CynbdaTHOI KUCAOTK i3 MAcOBOK YaCTKO
H,SO, 95 % i ryctuHowo 1,835 r/cm®. O64YMCNiTb BIAHOCHMI BUMXiA
KUCNOTH.

HiTpaTHa Kucnorta.
HiTpatun

Martepian naparpada gonomoxxke Bam:

> pisHaTMca npo (i3nMyHi BAACTUBOCTI HiTpaTHOI
KWUCNOTH;

» 3iCTaBMTU BNacTUBOCTI KOHLEHTPOBaHO! i po36aB-
JIEHOI HITPATHOT KMCNOTH;

> POS3LLIMPUTH CBOI 3HAHHSA NPO HITPaTH;

» 3’'acyBati chpepu BUKOPUCTAHHSA HITPATHOI KMCNOTH
Ta ii conen.

Hirparna kucaora. Hitpatua, abo asorHa,
kucaora HNO; — oxua i3 HalBakgumBimwmx
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Man. 49.
MacwTa6Ha
mMoaenb
monekynu HNO,

LlikaBo 3HaTH
Hirparuy
KUCJIOTY
Io0yBau

i BUKO-
pucToByBaJIN
e aJaximMikum
y XVII cT.

kucyaot (maja. 49). Cryminb okucuenusa Hitpore-
HY B Hiff CTAHOBUTD +5 1 € HAUBUIIIUM AJA I[LOTO
eJleMeHTa.

Dizuuni enacmueocmi. Yucra HiTpaTHA
KMCJIOTA 3a 3BUYAWHUX yYMOB — Oe3bapBHAa pigu-
Ha 3 HEIPUEMHUM 3amaxoM, BasKua 3a Boay (p =

1,513 r/cm®). Bona € jeTko; TeMmIeparypa
KMIIIHHA HITpaTHOI KMCJIOTH 3a HOPMAaJbHOTO
THCKY cTaHOoBUTE +83 °C. Croayka 3MiIllyeThCs 3
BOJIOIO0 B OYAb-SIKMX CIIiBBIJHOIIIEHHSIX, YTBOPIO-
I0YY POBYUH.

Ximiuni enacmueocmi. HiTpaTHa Kuciaora
HAJIEKUTh OO0 CUJIBHUX KUCJOT. ¥ Po30aBIeHUX
po3uMHAX BOHA MAaWKe IIOBHICTIO AMCOIIiIOE HAa
HoHU:

HNO,; 2 H"+ NO;.

Pearxuii 3 memasamu. HiTpaTHa KucaoTa B3ae-
MOJIie MaiKe 3 yciMa MeTajslaMu, 3a BUHATKOM
HalilaCUBHIIMNX — 30j0Ta, naatuHu. Ilig gac
IIUX peakIliii 8o0ens He guldinsemuvces. [IpuunHa
mojArae B Tomy, 1o arom Hitporeny B cTymeHi
OKUCHEHHA —+5, AKUN MiCTUTBCA B MOJEKYJi
HNO,, BugBnde 6inbIy 35aTHICTE IPUETHYBATHI
eJIEKTPOHU, HisK aToM ['imporeHy B cTyIeHi OKuc-
HeHnHsa +1. OTiKe, OKMCHUKOM Yy HIiTpaTHil
kucJori € Hitporesn, a He Fiﬁ}goreH.

Bigunonenua kucsoru HNO,; moske BinbOysa-

+4  +2  +1 0
TUCSH 0 oxcmulg NO,, NO, N,0, asory N, i amoniit
mirpary' NH,NO;. SIKIo peareHTOM € KOHIEH-
TPOBAHUI PO3UYUH KUCJIOTU, TO HiTporeH Hesa-
JIeKHO BiJ aKTUBHOCTI MeTaJIy BiTHOBJIIOETHCSA 10
CTyIeHs OKUCHEeHHS +4:

0 +5 +2 +4
Pb + 4HNO, (kom11.) = Pb(NO,), + 2NO,T + 2H,0.
Y posbaBiieHOMY PpO3UMHI KHCJIO0Ta BiJTHOB-

JIIOGE;I‘LCH HIZC mimimym mo HitTporeu(II) oxcumy
+ +

(HNO; —» NO). Yum axTuUBHIIIMA MeTas i yuM

! Amoniax NH; He yTBOpIOETECA, 00 pearye 3 HITPATHOIO KICJIOTOIO:
NH; + HNO; = NH,NO;.
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Man. 50.
HitpatHa
Kucnota

MEeHINAa KOHIIEHTPAIlid KUCJIOTU B PO3UUHI, TUM
icToTHiIIE B3HUIKYETHCA CTYHiHb OKWUCHEHHSA
Hitporeny. IIpoimocTpyemo nBa KpaiiHi BUnaz-
KM peakmiamMu 3i cpibsom (OyKe IacUBHUHA
MeTaJI) i Mar"iem (qysKe aKTUBHUMN MeTaJI):

+5 +2
Ag +HNO; (pos6.) > AgNO; + NO + H,0;
+5 -3
Mg + HNO; (cunbaO pos6.) > Mg(NO;), + NH,NO,; + H,0.

P Hanumiith cXeMu OKHCHEHHS, BiIHOBJIEHHA i
Io0epiTh KoedilieHTH].

XosioqHa KOHLEHTPOBAaHa HiTpaTHa KUCoTa, SK i
KOHLieHTpOBaHa cy/ibgaTtHa KUCa0Ta, nacuBye allo-
MiHin, 3aniso (c. 67, 156, 165), gesiKi iHwi metanu.

Pearuyii 3i ckaadnumu pewosunamu. HiTpaTHa
KHCJIOTa pearye 3 OCHOBHUMM Ta aM(OTEepHUMU
OKCHJaMM, OCHOBaMUu, aM()OTEePHUMU TI'iIpOKCcHIa-
Mu, 6aratbma cosamu. CepeJ IPOAYKTIB yeix mmx
peakiIiiii € coji HiTpaTHOI KMCJI0THU — HiTpaTH.

P HamwuimiTe piBHAHHA PeakIliil HiTpaTHOI KUCII0-
TH 3 MarHii OKCUIOM, aJIIOMIiHIi# MiapoKCcCUIOM,
KaJbIliii KapOOHATOM.

Tepmiunuii poskaad. Ilpu marpiBauHi abo
OCBiTJIEHHI KOHIIEHTPOBAaHA HiTpaTHA KUCJIO-
Ta PO3KJIANAETHCA 3 YTBOPEHHAM HITpO-
rer(IV) okcuny (Oypuii ras), 3aBAAKU AKOMY
HaOyBae KOBTOro 3abapBienua (Mana. 50) i
HEeIPUEMHOTI0 3aIIaxy:

4HNO, £ 4NO,T + 0,1 + 2H,0.

MosxHa OyJio 6 yekaTu, 110 IPOAYKTAMU
poskJyany OynyTrb Boja i okcunm N,O;, Bin
AKOTO MOXOAUTH Kwucyorta. OmHAK HIiTpoO-
red(V) okcua HeCTIHKMHA HABITHL 3a 3BUUAN-
HUX yMOB (2N,05 = 4NO,T + 0,1) i Tomy me
YTBOPIOETHCH.

Hirparna kwucsora € TokcmuHOI0. Boma
CUPUYUHSAE OIIiKY, TOKOBTIHHA ITKipH.
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3acmocyeanna. HiTpaTHy KuCIOTYy BHKODHU-
CTOBYIOTH y 6araTbox rayysax (cxema d).

Cxema 5
3acTocyBaHHS HiTPaTHOI KMCJIOTH
[OoGyBaHHA
BupoGHULTBO 6apB|-|m(iB Y meTtanyprii
cynbdaTHOi ONA PO3YMHEHHSA
1 optodocdaTHOi \ \/’ MeTanis, OYMULLEHHS iX
Kucnot HITPATHA noBepXxHi Bifi OKcUAiB
KUCJI0TA
/\
[Oo6yBaHHA Bupo6HULUTBO [Oo6yBaHHA
BUOYXOBUX A30THUX HITPOreHOBMIiCHUX
peyvyoBUH i KOMGiHOBaHUX OopraHi4HUX crnosnykK
no6pus

Hitpatu. HiTpaTHa K1ca0oTa yTBOPIOE COJi —
miTpatu (man. 51). Ile kpucrasiuxi, po3unHHI y
BoJi cuoayku. IIpu BunmaproBaHHi 1X PO3UYUHIB ¥
O1JIBIIIOCTi BUMIAAKIB YTBOPIOIOTHCS KPUCTAJIOTiI-
paru.

HiTpatu BUABAAIOTH yCi XapaKTepHi BJIACTHUBO-
cTi coseii. BoHM BeTymarmoTh y peakiiii oOMiHy 3
JIyramMu, iHIIIUMHU COJIAMU, NeIKUMU KUCJIOTaMU.

Ba(NO3),

& © N Cu(NO,-3H,0

K

Cr(NOs)s * 9H,0 }© Co(NO3),-6H,0

Man. 51. od
HiTpaTh Ni(NO3), + 6H,0

P HanumiiTe piBHAHHA peakIliii Mar"giii HiTpary
3 Oapiii rigzpokcumoM, aMOHili KapOoHaTOM,
CYJIb(PATHOIO KHUCJIOTOK. YKaXKiTh, 3a SKUX
YMOB BiZl0yBaeThbCA KOKHA PeaKIlis.
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Man. 52.
TepmiyHunn
po3knaj
nntomoeym(ll)
HiTpaTy

Hirparu, ax i mHiTparHa KmciaoTa, po3KJamga-
I0TbCA Tpum HarpiBauHi. Bimomi Tpm BapiamTn
TaKUX IePEeTBOPEHb.

1. Comi ny:kHUX i JIy’KHO3EMEJILHUX eJIeMeH-
TiB (kpiMm Maruio) poskJjamamThCA HA HITPUTHU
(couti HiTpuTHOI Kucaoru HNO,) Ta KuceHnb:

NaNO, %> NaNO, + 0,T.

2. Hirpatu 6inbItocTi MeTasiyHUX
enqemMeHTiB (IM BigmoBimaroThL MeTau B
pAny aKTUBHOCTI Bij Martiro mo mimi
BKJIIOUHO) PO3KJANAIOTHCSA HA OKCHUIU
mux esemMeHTiB, HiTporeH(IV) oxcup i

AepeB AHal  yyicems (Mau. 52):
CKIMNKa

Pb(NO,), > PbO + NO,T + 0,7.

IIa pearimia moxioHa M0 peakilii pos-
KJIamy HiTpaTHOI Kucaoru (c. 73).

P fAxi exemeHTM y IBOX OCTAHHIX peaKIisgx
3MiHIOIOTH CTYyIIeHi OKMCHEHHsS i AK came?
Hanwuimnitek cxeMy OKMCHEHHA i BiTHOBJIEHHS,
CKJIAMiTh XiMiUuHi piBHAHHA.

3. Coxi Aprearymy i MepKypito posKIagatoThCA
3 YTBOPEHHSAM BiJIIOBIZHIUX MeTaJiB (OKCUIU ITHX
eJIeMeHTiB HeJJoOCTAaTHbLO CTiliKi IO HarpiBaHHsA):
2AgNO, £ 2Ag + 2NO,T + 0,1.
BapiauTu Tepmiunoro poskJjany HiTpaTiB ysa-
rajbHIOE cxema 6.

Cxema 6
TepmiuHUil PO3KJIax HiTPaTiB

M po3wmiweHui 3nisa Big Mg M(NO,), + 02T
- n

M — Big Mg no Cu BK/IIOYHO

M(N03)n

> M,0, + NO,T + 0,71

M po3miweHu cnpaBa Big Cu - M+ NOZT + OZT

Hesaki HiTpaTM INMMPOKO BUKOPUCTOBYIOTH HA
npakTuiti. Cosi NaNO;, Ca(NO;),i NH,NO, € azor-
HUMHU nobopuBamu, a KNO; — komOGiHOBaHUM,
asoTHO-KagifiHuM moOopuBoMm. Hirparu Kauiro,
Harpito i amoHiI0 3aCTOCOBYIOTH Y BUPOOHUIITBL
BUOyxXoBUX peuoBuH, a Jliriro, CrpoHiiro i Ba-
Pifo — AK KOMIOHEHTH ITiPOTEXHIUHUX CYMIiIIIei.
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BUCHOBKMH

HirpaTtHa kucaora — O6e30apBHa piguHa 3
HENIPUEMHUM 3aIllaxoM, SKa HEeOOMEeKeHO PO3Yu-
HSETHCS y BO/i, a MIPU HarpiBaHHI PO3KIATAETHCS.
Ile cunbHA ¥ TeTKA KHCJIOTA.

HiTrpaTHa kuciora B3aemopmie 3 merajmamu. Iling
yac IMX peakiliii BoJeHb He BUALISIETHCA, a Binoy-
BaeThCcsa BigHOBJIeHHs aTtoMmiB HiTporeny, sike 3a-
JIESKUTH Bil KOHI[EHTpAIlili KMCJIOTH i AKTUBHOCTI
MeTaJry.

HitpaTHa KHcIOTa BCTYIA€ B PeaKIlil 3 OCHOBHU-
MH i aM(OTEepHUMH OKCHIaMH, OCHOBaMH, aM(o-
TEPHUMH TiTPOKCHIAMHU, 2 TAKOK COJSIMU 3 YTBO-
PeHHAM HiTpaTiB.

Couti HiTPAaTHOI KHCJIOTH — KPHUCTAJIYHI peYoBu-
HU, PO3UMHHI y Boxi. BoHu BCcTymaioTh y peakriii
00MiHy 3 JyramMu, iHIIMMH COJSIMH, AETKUMH
KHCJIOTaMU, PO3KJIaIal0ThCcA Ipu HarpiBauHi. IIpo-
OYKTH TEPMIiYHOTO PO3KJIANAY HITPATIB 3ajIeKaTh
Big po3MilieHHSA BiANOBIiMHUX MeTaJiB y pAxy
AKTHBHOCTI.

HirparHy kKucaoTry Ta geaki Ii coJii mIMpokxo
BHKOPHUCTOBYIOTH Y Pi3HUX rary3ax.

90. YKaxiTb NpaBW/bHY BiAMNOBIAb.
HiTpaTHin KMCNOTI BianoBigae oKCcUA:

a) NO;
6) N,Og;

B) N,Os;
r) N,O.

91. 3HanAaiTb BiAMNOBIAHICTL MiXK €NeMEHTOM i Moro dyHKLUIED B peakruii
HITPaATHOI KUCIOTU 3 METANIOM:

1) ligporeH;
2) Hitpore-;
3) OKcure;

a) OKUCHUK;
6) BiOHOBHMUK,;
B) HE 3MIHIOE CTYNEHSA OKUCHEHHS.

4) MeTanivyHUM eIEMEHT;
92. CKnafiTb PiBHAHHA peaKLin:
a) HNO3 + Li,0 — 6) HNO; + Fe(OH); —
HNO; + Sr(OH), —> HNO5 + ZnCO5; —
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Jonuuwite cxeMu peakuin i cknaditb BIiAMOBIAHI XiMiYHI PIBHAHHSA
(koedilieHTn 4OBepPiTb METOAOM E€1EKTPOHHOr0 6anaHcy):
a) Zn + HNO; (KoHu,.) —> 6) Ag + HNO; (KoHU,.) —>
Zn + HNO; (po36.) > Cu + HNO; (p036.) >

Hanuwite piBHAHHS peaKuin Byrneul 3 KOHLIEHTPOBaHOW HiTpaT-
HOIO KMcnoTow i docdopy 3 po36aBEHOI HITPATHOK KUCNOTOH. (Y
Jpyrin peakuii 6epe y4acTb Boaa.) 3BaxTe Ha Te, Wwo Kap6oH i doc-
dop 3a3HalTb MaKCMMaNbHOIO0 OKWCHEHHS, HiTporeH y nepuwin
peakKLii 3HWKYE CTyMiHb OKUCHEHHS A0 +4, a B Apyrin — o +2.
CKnagitb CXeMu peakLuin TepmiyHOro po3knaay Hitpartis Jlitito, Anto-
MiHito, MepKypito(ll) i nepeTBopiTb iX Ha XiMiYHi PIBHAHHS.
HanuwiTb piBHAHHS peaKLuii, 3a 4OMNOMOIol SKMX MOXKHa 34iMCHUTH
TaKi NepeTBOpPEHHS:

KNO; — HNO; — NH,NO; — Ba(NO3), — Al(NO3)s.
[o nopuii KanbLin rinpokcunay macoto 3,7 r fo6asunun 8,4 r HiTpaTHOI
KUCNOTK. flKa crnoflyka npopearysana HenoBHicTio? O64YMCAIiTL Macy
il 3anuLLKy.
Y pesynbrati B3aemoaii 5,3 r HaTpin kKapboHaTy 3 10CTaTHbOLO KifbKi-
CTIO HiTpaTHOI KMcnoTn gobyto 8,1 r HaTpin HiTpaTy. BuaHauTte Bia-
HOCHWW BMXif, LIbOrO MPOAYKTY peaKLiii.
Ky macy Boau HeobxiaHO fo6aBuTH A0 20 I pO34MHY 3 MacOBOIO
YacTKO0 HiTpaTHOI Kucnotn 60 %, W06 BUrOTOBUTU PO3YMH i3 MACo-
BOIO YacTKoto kucnotm 10 %?
O6u4uncniTb cymapHui 06’eM rasiB (y nepepaxyHKy Ha HOpMasbHi
YMOBM), AKi BUAINAIOTLCA Mif 4Yac MOBHOMO TEPMIYHOrO pPO3Knagy
7,4 MarHin Hitpary.
Mpu npoxkaptoBaHHi 12,1 r kpuctanorigpaty Kynpym(ll) HiTpaTy yTBO-
punocsa 4 r kynpym(ll) okcuay. BuBegitb dopmMyny Kpuctasnorigparty.
Kanin HiTpaT npu HarpiBaHHi BTpatMB 10 % cBOEI Macu. AKi pevoBu-
HW MiCTATbCA Y TBEPAOMY 3a/IMLLKY Nicns peakuii? 064ncnitb ix maco-
Bi YacCTKu.



