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INEPEJIMOBA

[TociOHMK, 1110 MPOTMOHYETHCS Ballliil yBa3i, MpU3HAYEHUN JIJIsl CTYACHTIB
cnetianbHocTi 7.070801 "Exosoris Ta 0XopoHa HABKOJIMIIIHLOTO cepeaoBHUIIa'.
Crenianicty, sKi1 MPaIIO0Th B Taily31l OXOPOHHU IPUPOAH, TOBUHHI 3HATH Xapak-
Tep 1 OCHOBHI BJIACTUBOCTI €JIEMEHTIB Ta iX CIOJIYK, 110 € HalOUIbIn HeOe3mey-
HUMU JUIs1 JIFOIMHU, POCIIMHHOTO Ta TBAPUHHOTO CBITY; JKEpelia 3a0pyIHIOI0UNX
PEYOBHH Ta MacIITaOM iX HAJXOJKEHHS B MPUPOJHE CEPEIOBUIIIE; METOAH aHa-
73y 3a0pyaHIOI0YMX pedoBUH. KoMIuieke UX 3HaHb (POPMYETHCS Yy CTY/ICHTIB
[Py BUBYEHHI (QyHAAMEHTAIbHUX 1 MPOQECiiiHO-OpIEHTOBAHUX JMCLMILIIH, Ba-
KIJTMBE MICLIE cepel sIKkux 3aiiMae ximisg. ['mrboki 3HaHHS 3aKOHIB XiMii Ta iX 3a-
CTOCYBaHHS J103BOJISIIOTH yJIOCKOHATIOBATH ICHYIOUYl 1 CTBOPIOBATH HOB1 TEXHO-
JIOT1i 3aXUCTy AOBKULISA. 3HAHHS XiMIi KOHYE€ HEOOXITH1 JJis IUIHOI TBOPYOT
poOOTH 1HXEeHepa-ekojora. be3 po3yMiHHS MeXaHI3MIB XIMIYHUX peakilii He-
MOXXJIMBO 3a0e3MeunTd e(PeKTUBHY poOOTYy CHUCTEM yTHIII3allli Ta peKyneparii
BiIX0/iB. Benuka ponb XIMIYHMX IPOLECIB B 1HXXEHEPHIM €KOJIOT1i, 3HAaUeHHS
K01 Oe3mepepBHO 3pocTac. BUBUEHHSI MEXaHI3MIB XIMIYHUX PEaKIliil J03BOJIsE
BUOpaTH palioHalIbHI METOIU OXOPOHU HABKOJHUIIHBOTO CEPEAOBHINA, CTBOPIO-
BaTU HOBI HEMIKIIUBI Tiporiecu. OcoOIMBO 3pOcTae poib XiMii B pO3BUTKY Hay-
KU PAILIOHAJIbHOTO MPUPOIOKOPUCTYBAHHS, HOBUX TEXHOJIOTIM 3aXMCTy HaBKO-
JUITHBOTO CepeIOBUIIA BiJl 3a0PY/THECHbD.

3aBnanHs kypcy "Ximig" mosisirae B TOMy, MO0 JaTH CTyAEHTaM-
€KoJIoraM NMeBHUHM 00'eM 3HaHb, HABUUTHU X CAMOCTIHHO MpAIIOBaTH 3 HaBYaJb-
HOIO Ta HAyKOBOIO JIITepaTyporo, GopMyItoBaTu 1 e(peKTUBHO BUPILIYBATH MPO-
OJieMHu.

3HanHA XiMii cTyneHTty cnenianbHocTi 7.070801 HeoOX1aH1 TpU BUBYEH-
Hi Ha CTapIIMX Kypcax TakuX AuciuIuiin sk "Biosoris", "IpyHTo3HABCTBO",
"AHaniTH4HA XiMisl mpupoaHoro cepeposuia’, "TexHoekosnoris", "Opraniuna
Ximisi mepepoOHUX BUpoOHMUTB", "3aranpHa XiMiuHa TexHousoris", "®i3uko-
XIMIYHI METOAM aHali3y HaBKOJUIIHBOrO cepenoBuia’, "®I3UKO-XIMIUHI Ta
010JI0T1YH1 METOJIM OYMCTKHU Bojau" Ta HIIKX. [Ipyn BUBUEHH1 BUIllE TIEpepaxoBa-
HUX JUCHUUIUIIH CTYJICHT Ma€ MOMJIMBICTh 3aCTOCYBAaTH 3HAHHS XiIMIi JJis BUPI-
HIEHHS TPAKTUYHUX MTPOOJIEM.



METOWYHI PEKOMEH/JALT

JlaGopatopHi poOOTH € OJIHIEI0 3 HAWBAKJIMBIIIUX CKJIAJIOBUX YaCTUH
Kypcy XiMmii. Ximisi — HayKa eKCllepUMEHTalIbHa, MIHOOKe i1 YCBIIOMJICHHS He-
MOXJIMBE 0€3 MPAaKTUYHUX POOIT B TJa00OpaTopii.
HapuansHuit nocioHuk "XiMig HemeTaniB" BKJIIOYAE JIMILIE TOM MaTtepi-
aj, IKUH Ma€ Ba)KJIMBE 3HAUCHHS JIJISl MIATOTOBKH (PaxiBIliB-€KOJIOTIB 1 HE Mpe/I-
CTaBJICHUH B MOMNEPEHIX METOAUYHHMX PO3poOKax Kadeapu XiMmii Ta eKoJoriy-
HOi Oe3neku. BiH ckiiagaeTbes 3 TaKUX PO3/ILTIB:
— T'anorenu;
— Cynsodyp;
— Hirporesn;
— ®ocdop;
— Kap6on Ta Cumitiit.
B cBo1o yepry KokeH po3nil MICTUTh KOPOTKI TEOPETHUYHI BIJIOMOCTI,
3aBIaHHA JJISI CAMOCTIMHOT poOOTH (MUTaHHS Ta 3a/adi), €KCIEPUMEHTAIbHY
YACTHHY 1 TECTOBI 3aB/IAHHS.
[lepen KOXHUM JTaOOPATOPHUM 3aHSATTSM CTYIEHT MOBUHEH ONpAaIfOBa-
TH TEOPETHUYHUN MaTepiall, BAKOHATH 3aBJaHHS JJIsl CaMOCTIHHOT poOOTH 1 Mpo-
KOHTPOJIIOBaTH CBO1 3HAHHS 3a JIOMOMOIOI0 TeCTiB. BUKOHaHHS LMX 3aBAaHb
noTpedye onpaloBaHHs HE JIMILEe MaTepialy JaHOTO MOCIOHUKA, alle i KOHCIIe-
KTy JIKI[1{ Ta BIANOBIAHUX PO3ALUIIB PEKOMEHAOBAHUX MIPYYHHUKIB.
[lepen TuMm, K TPUCTYNUTU JO BUKOHAHHA JOCHIAY B jJabopatopii, He-
OOX1IHO MOBHICTIO IPOYUTATH HOro OMHC, B ACSKUX BUIAJKaX PO3POOUTH Me-
TOAMKY MPOBEJEHHs ekcnepuMeHTy. [Ipu npomy 3aBakKAM CJIil CTPOro 10TPHU-
MYBATHCh NPaBUJ TeXHIKN 0e3MeKH, OKPEMO MO3HAUYEH1 B MOCIOHUKY JOCIIIN
MPOBOJUTH TUIbKU y BUTSDKHIN 11adi.
CryzaeHTam ciiji 3BepHYTH yBary Ha AOJATKH, PO3MIIIEHI B KiHI[l OCI0-
HUKA:
— MpY BU3HAYEHHI MPOJYKTIB OKUCHO-BIITHOBHHUX PEAKIlil pajiuMO KO-
pucTyBaTHCs AogaTkamMu A Ta b;

— MpU JOCHIJKEHHI PO3YMHHOCT]1 PEUOBUH Y BOJI Ta JIEIKUX THIIUX pe-
areHTax CliJl BAKOPUCTOBYBaTH Aojatku B 117

— BU3HAYMUTH MOJISIPHICTh XIMIYHOTO 3B’SI3KY JIOMTOMOKE T0J1aTOK [I;

— B pojatky E HaBeleH1 KOHCTAHTH AUCOIlIali cTa0KUX eIeKTPOJIITIB,
AK1 JOTIOMOXYTh MPaBHJIBHO OQOPMHUTH PE3yJIbTaTH €KCIIEPUMEHTAa-
JBHUX JTOCHIKEHb Ta PO3B’S13aTU KOHTPOJIbHI 3aBIaHHS.

3BIT Npo BUKOHAaHY J1a00paTOpHy po00oTy 0QOPMJIAETHCHA B TAKill 10-
CJIIIOBHOCTI:

— Jara;

— HOMep, Ha3Ba, MeTa JabopaTopHOi poOOTH.

Ko:xumnii 1ocaia, 3a3HaueHni B IUIaHi pO0OOTH, ONUCYIOTh 32 TAKOI0 CXe-
MOIO:

— HOMeEp 1 Ha3Ba JOCIIY;



eKCIIEpUMEHTAIbHI PE3yJIbTATH;
PIBHSIHHSI peaKIlii JAJi1 JaHOTO AOCIIAY;
CIIOCTEPEKEHHS;

BHCHOBOK .

JlitepaTypa, 1110 PEKOMEHIYETHCS MPH MIATOTOBII 10 JTAOOPATOPHUX 3aHSTh:
1. T'anorenu [1, c. 232 —244; 2, ¢. 295 - 313];
2. Cynmedyp [1, c. 256 —270; 2, c. 319 — 332];
3. Hitporen [1, ¢. 279 — 288; 2, c. 335 — 351];
4. ®ochop [1, c. 289 —294; 2, c. 351 — 357];
5. Kap6on 1 Cumimi# [1, c. 302 —316; 2, ¢. 363 — 379, 427 — 438].



1 TAJIOTEHH

Mema pooomu: TeopeTUUHO BUBYUTHU Ta €KCIIEPUMEHTAIBLHO JIOCIIIUTH BJIac-
THUBOCTI TAJIOT€HIB Ta X CIIOJIYK.

1.1 IlopiBHAIbHA XaPAKTEPUCTHKA raJIOTeHIB Ta IX CHOJIYK

F, Cl, Br, I 1 At cknaaaroTh roJIOBHY MIATPYIY CbOMOI IPYIU Nepioguy-
HOT cuUcTeMHU ejeMeHTiB. Ha 30BHINIHbOMY €HEepreTHYHOMY pPIBHI aTOMIB IUX
eJICMEHTIB 3HAXOATBCS CIM ENEKTPOHIB NS NP, 3 AKX JIHUIIE OIUH P-CICKTPOH
€ HeCMapeHUM. 3pOCTaHHS YKCIIa HECIIAPEHUX EJIEKTPOHIB MpU 30y/KEHHI1 aTo-
MiB i1 Diyopy HEMOKIIUBE, a JJI HIIUX €JIEMEHTIB BiI0YBa€ThCA 32 paxyHOK
BUKOPHUCTaHHS BUIBHUX opOiTaneit d-miapiBHsa. EnexTpoHeratuBHicTh Diayopy
(4,0) OinpIia 3a €JIEeKTPOHETaTUBHICTh OYIb-IKOT'O 1HIIOTO €I€EMEHTa, TOMY CTY-
niHb okucHeHHs Diyopy B ycix oro cnonykax minyc 1. Atomu Xnopy, bpomy,
lony maroTe He3aBepiieHuit d-migpiBeHb. Tomy ayig Xaopy 1 MOro aHajioriB Ta-
KOX  XapakTepHl 1  MO3UTHUBHI  CTYyNEHI  OKucHeHHs  +1, +3
+5, +7.

Enemenmapmni ecanoeenu — netki 3a0apBieHl peyOBUHH, 3 PI3KUM 3ara-
XOM, TOKCUYH1, HAMOUTbII TOKCUYHUM cepes HUX (rop. ['anoreHn — OKUCHUKH.
OxucHIOBaJIbHA aKTUBHICTH iX 3MEHIYEThCS TpH nepexoi Big nyopy no loay,
TOMY JIETKO MPOXOJSATh PEaKilii BUTICHEHHS MEHII aKTHUBHUX TaJIOT€HIB OLIBII
AKTUBHUMM:

b

2KI+C12 = Iz +2KCl.

BuxiroyHo BHCOKa XiMI4HA aKTUBHICTH ()TOPY 3yMOBJEHa THM, IO B
Monekyinl F, enepris 3B’s3ky HeBenuka (159 kJ[x/moiib), a eHeprisi 3B’SI3Ky
@iyopy 3 IHIIUMU €JIeMEHTaMU J0CUTh 3HAYHA.

Boonesi cnonyxu eanoeenis — 1ie 6e30apBHi ra3onoAioH1 peuoBuHu. I a-
JIOTEHOBO/IHI I0Ope PO3UMHHI Y BOA1, BOHH IPU I[bOMY BCTYIAIOTh B PEaKIIii 3
BOJIOIO 1 YTBOPIOIOTh raJIOT€HOBOIHEB1 KUCIIOTHU

Hlan + H,O S H;0' + Tair.

s HF piBHOBara cunbHO 3Mmimiena BiiBo 1 po3uud HF e cinabkoro kuc-
70To10. MiIHICTh 3B 53Ky B MoJsiekynax 3meHuyetbes Big HF no HI mopsz i3
30UIBIIICHHSIM pajiiyca ioHa rajoreHa. Tomy ioauaHa KUCIOTa — HAMCWIIBHIIIA B
Py TaJOreHOBOJAHEBUX KUCIOT. L{UM ke MOSICHIOEThCS pi3HE MPOTIKaHHS MPO-
LECIB MpHU /111 KOHUEHTPOBAHOI CYJIb()ATHOT KUCIOTHU HA COJI1 raJJOT€HOBOHEBUX
KHCJIOT:

2KF + H,S04= K,SO,4+ 2HF; nHF = ( HF),;
2KCl + HQSO4 = KQSO4 +2HC1,

2KBr + 2HQSO4 = KQSO4 + Br2 + SOQ + 2H20,
8KI + 5H2$O4 = 4Kst4 + 412 + HQS + 4H20

["asorenu B3aeMOJIIOTh Maibke 3 yciMa MeTalaMu, YTBOPIOIOYH eajoze-



HiOU memanie. B rajoreHizax IyxXHUX 1 JIY)KHO3EMEJIbHUX METaJliB XIMIYHI
3B’SI3KM B OCHOBHOMY HOHHI. [Ipy 3MeHIIEHH]I aKTUBHOCTI METaIB 3B’ 3K B ra-
JIOTeHIIax TMepeXxosATh BiJl HOHHUX 10 KOBAJICHTHUX. XapaKTep TrajloreHiliB Mpu
bOMY TaKoX 3MiHIO€Tbea Bia TunoBux coneil (NaCl, BaCl,) no cmonyk, siki
yTBOPIOIOTH KucaoTH (SnCly, SbCls). OcTanHi B3a€EMOJIIIOTh 3 TAJIOT€HOBOAHAMHU
1 rajloreHiziaMy akTUBHUX METaJiB 3 yTBOPEHHSIM KOMIUIEKCHUX CIIONTYK:

SnCl, + 2HCI = H,[SnClg];
SnCl, + 2KC1 = K5[SnClg].

BinHoBmoBasibHI BIACTUBOCTI 3pocTatoTh B psiay F-, CI, Br I'. Maro-
posunHauME € AgCl, AgBr, Agl, ranoreninu mmrom6ymy, Hg,Cl,, Hgly, Bils, a
TakoX OUThIIICTh QuyopuiB MetaniB. ['anorenigu AgCl 1 AgBr po3unHsOTHCS
B PO3YMHI AMOHIaKy BHACJ1I0K KOMIUIEKCOYTBOPEHHS:

PiBHOBara ananoriunoi peakiuii 3 Agl yepe3 Mainy po3dMHHICTD LII€] COJIi 3MILIIe-
Ha BIIiBO, TOMY Agl B po3unHI aMOHIaKy He po3uuHseThbcs. Bei ranoreninu Ap-
TEHTYMY PpO3YHMHSIOTBCS B po3uuHi Na;S;0; 3 yTBOpEHHSM KOMILIEKCY
Na3[Ag(S,03),]. Lo peakirito BUKOPUCTOBYIOThH B (hotorpadii as dikcarrii 30-
OpaxxeHHs Ha (oTorutiBLi 1 pororpadiuHoMy manepi.

3 KHCHEM TaJloreHu 0e3MocCepeTHBO HE B3AEMOJIIIOTh, OKCUOU, OKCULEHO-
8MICHI KUCIOmMuY Ta COMl LIUX KUCIOT OTPUMYIOTh HENPSIMUM HUIAXOM. s mux
CTIOJYK XapaKTepHHI KOBaJCHTHHUU THII XiMiuHOTO 3B’s3Ky. Haiibinmbine mpak-
TUYHE 3HAYEHHsI MalOTh OKCUreHoBMIicH1 crionyku Xnopy: HCIO — rigporen ok-
coxyopar (I) abo xiopHyBatucTa KUcioTa, ii coni — rinoxnoputu; HCIO; — ria-
poren auokcoxyopat (II1) abo xmopucta kuciora, i coni — xjmoputu; HCIO; —
riiporen Tpuokcoxyiopat (V) abo xJOpHyBaTta KHCIOTa, ii COJIi — XJIOpAaTH;
HCI1O,4 — rinporen terpaokcoxiopar (VII) abo ximopHa kucnora, ii coii — nepx-
JopaTu.

[Ipy po3umHEHHI TrajJoreHiB y BOJI MPOXOAATh XIMIuHI peakiii. Jlis
¢ropy:

F,+ H,O = 2HF + O;
O+ F2 = FQO

Xyop, 6pom 1 o pearyroTh 3 BOJOIO 3 YTBOPEHHSIM JABOX KHUCIIOT:
X,+H,0 S HX + HOX, (X=Cl,I, Br).

Haiikpaie 1eif npoiiec npoTikae Mpu po3uyUHEHHI XJIOPY, ajie 1 MpU IIbOMY piB-
HOBara 3HayHO 3MillleHa BiIiBO. J[aHa peakiis MOKJaJeHa B OCHOBY IpOIECY
XJIOpYBaHHs BOJM. B po3urHax JayriB piBHOBara 3MIilIyeThCsl BIPABO 1 BAAETHCS
OTPUMATHU COJII OKCUTC€HOBMICHUX KHUCJIOT rajoreHiB. Hampukian, BogHuil po3-
guH NaCl 1 NaClO (xaBenieBa Bojia) OTpUMYIOTh IIPH MPOITYCKaHHI XJIOpY uepes
xonoaHu# po3unH NaOH:

CL + 2NaOH S NaCl + NaClO + H,0.



[Ipu nponyckaHHi XJIOpy Yepe3 raiieHe BallHO YTBOPIOETHCS XJIOPHE Ba-
mHo, sike € cymimo CaCl,, Ca(OCl), 1 Ca(OH)s,.

[Tpu B3aeMoIii raJOTeHIB 3 TAPSIYMM PO3YUHOM JIYTY YTBOPIOIOTHCS COJI1
nBox kucinot HX 1 HXO;, ne X = Cl, 1, Br:

3X,;+ 6KOH = KXO3 + 5KX + 3H,0.

3MiHY BJIACTMBOCTEH Yy PSAY OKCUT'€HOBMICHUX KHUCIOT XJIOPY MOKHA
IIOJIATH TAKOK) CXEMOIO:

IlocuneHHsT KUCIOTHUX BJIaCTI/IBOCTeﬁ; HiI[BI/IH_ICHHSI CTIHKOCTI

+1 +3 +5 +7

HCIO, HCIO,, HC1O3, HCIO4

ITocuneHHs OKMCHIOBAJILHOT 3I[aTHOCTi

<<
-

[3 30UIBIIEHHSIM CTYNEHS OKUCHEHHsS XJIOpY CHJIa OKCUT€HOBMICHHUX KHUCIOT
3poctae. Haiicnabkima — HCIO, naiicunbhima — HCIO,4, a okucHIOBaibHA 37aT-
Hicte npu nepexoai Bix HCIO no HCIO4 3menmyeThesi. Bci okcHUreHOBMICHI
CIIOJIYKH TaJIOT€HIB € OKUCHUKAMH.

Cronyku TajioreHiB BUKOHYIOTh YK€ Ba)JIMBI 010J10T14HI (yHKLII B
KUBUX opraHizmax. OpHak, rajJoreHu 1 ix CIOJIYKH MPU KOHIIEHTPALIIX BHUIIE
rpaHu4Ho jgomyctuMux koumeHtpaid (I'IK) mkinmuBo BIiMBalOTh Ha KHUBI
oprai3Mu 1 ctaH JoBKULI. Tomy npu poOOTI 3 HUMHU Tpeda CyBOPO AOTPUMY-
BaTUCh MPABUJI TEXHIKK Oe3MeKHu. Y BHUMAAKY OTPYEHHS rajoreHamMu Ta iX CIo-
JyKaMU 3aX0JaMH NEPILIOi JOTIOMOTH € CBIXKE MOBITPSI, CHOKIN Ta BXKUBAHHS MO-
JI0Ka.

1.2 3aBpanHs 1l CAMOCTIHHOI po0OTH

YoMy ranoreHu 3yCTpi4aroThCsl B MPUPO/Il TUIBKU Y BUTIISAI1 CTIONYK?

Sk 1o0yBalOTh rajloreHu B JabopaTopii Ta y MPOMUCIOBOCTI?

3. Illo cninbHOrO 1 B 4OMy BIAMIHHICTh Y (PI3UYHUX BIACTHUBOCTSIX rajore-
HIB?

4. Slxuii ranoreH € HaWOLIBII CUILHUM BITHOBHUKOM 1 YOMY?

5. Ski XiMi4H1 BIaCTUBOCTI MarOTh TajioreHu? BiamoBige MiATBEpPIiTH PiB-
HSIHHAMM peaKIliil.

6. HaBeniTh npukiiagu 3aCTOCYBaHHS raJOreHiB.

7. Slki XIMi4H1 BJACTUBOCTI MalTh TaJOT€HOBOJIHI? BilMmoBias miaATBEpaAITH
PIBHSIHHSIMH pEaKIii.

8. B saxiii moinexyni nosisipHICTh 3B’sa3ky HanOutemma: HBr; HCI; HF; HI?
BiamoBigp mOSICHITE.

9. Sxuii TN XIMIYHOTO 3B’ 513Ky B MoJieKyii PF;?

10.HYomy po3uMH MJIABUKOBOT KUCIIOTH € CIIAOKUM €JIEKTPOJIITOM ?

11. 5k 3minrtoetbes B psagy HCIO — HCIO, — HCIO; — HClOy:

a) CTIHKICTh; 0) OKMCHIOBAJIbHI BJIACTUBOCTI; B) KUCIOTHI BIACTUBOCTI?
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12.Yomy xopyBaHHsI TUTHOI BOJAM B HAIll Yac € HEOE3MEeYHUM ISl 370pOB’ S
y PY i A HOD

JTOaUHU?

13.HaBexiTh npukiIaad 3aCTOCYBaHHS Ha MPAKTHUI[l OKCUT'€HOBMICHUX CIIO-
JIyK XJI0py.

14.Axy OionoriyHy (hYHKI[I}0O BUKOHYIOTh CIIOJIYKH TajOreHIB B KUBUX Op-
ra”izmax?

15.0Oxapakrepu3yiTe TOKCUYHY /1110 TAJIOT€HIB Ta iX CMOJIYK Ha KUB1 OpraHi-
3MH 1 CTaH JOBKIJIJISL.
16.3akiHuiTh PIBHSAHHS PeaKI[ii MK PEUOBUHAMM:

a) F, + NaOH —» I‘) KI+ HZSO4(KOHH.) -
6) KMnO, + HCI —» II) L+ HNO3(I<0HLI.) —
B) HC103 + HCl > €) I, + C12 + H20 —>

1.3 ExcniepuMeHTAJIbHA YaCTHHA

Jocnio 1. Jo0yBaHHS XJIOpPY
(Oocnio nposooumu y eumsoicHitl wagi)

OO6nanHaHHA 1 peakTUBU: IUITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
pumau, PbO,, MnO,, KMnO,, K,Cr,07, HCI (xoHi1.), pozuun KI (1M), dinabT-
pYBaJIbHMI Martip.

B yotupu npoOipku BHecTH no 1 mikpommatento miomoym (IV) okcu-
ny, manrad (IV) okcuny, xaniil mepMaHranary, Kajiiil AuXpomarty 1 JOJAaTH B
KOXHY NpoOipKy 10 3-4 KpaIljIuHU KOHLIEHTPOBAHO1 XJIOPUIHOI KUCIOTH. SKIIO
peaxiii 1i1yTh HEIOCTaTHO €HEPriiiHO, MPOOIPKU 00EPEKHO HArpITU. 3BEPHYTH
yBary Ha 3a0apBiI€HHS Ta3y, sSIKMM BUAUBIETHCSA, 1 JOCIIIUTA WOTO [0 HA Mari-
pelb, 3MOYEHHU pO3YMHOM Kajiil 101Uy .

3anucaTy CIOCTEPEKEHHS 1 pIBHSIHHS PEaKIIiii:

a) T0OyBaHHS XJIOPY B3a€EMOJIEI0 OKMCHHUKIB 3 XJIOPUIHOIO KHUCJIOTOIO,
BPAaXOBYIOUH, 10 YTBOPIOIOThCA crionyku Pb>", Mn®", Cr’™;

0) B3aeMO/Iii XJIOpY 3 Kaliil 10AUI0M.

Hocnio 2. lo0yBanusi Opomy
(Oocnio nposooumu y eumsoicHitl wagi)

O6nagHaHHA 1 pEaKTUBU: INTATUB 3 MPOOIpKaMH, CKIIsSIHA IaJIMyKa,
MnO,, NaBr, H,SO, (koHi1.), XxJI0pHa BoJA.

1) B cyxiit mpo0ipili 3MilIaTy MO OJTHOMY MIKPOILIATEI0 Kaliit Opominy
ta manraH (IV) okcuny 1 o6epexHo noaaTu 2-3 KparlMHUA KOHIIEHTPOBAHOI Cy-
Tb(haTHOT KUCTOTH. 3BEPHYTH yBary Ha 3a0apBIEHHS MapH, 1110 YTBOPIOETHCA.

2) B ipo0Oipky HamuTu 0,5 M TUCTUIHLOBAHOT BOJIM, BHECTU KUJIbKA KPH-
CTaJiB HaTpik Opominy, mepemimary. [licias po3uyuHEHHsI COJli JOJaTH KUIbKa
KpaIuIuH XJIOPHOi BoAM. Sk 3MIHMIIOCH 3a0apBieHHs?

3anucaTy CIOCTEPEKEHHS 1 pIBHSIHHS PEaKIIiii:

a) B3aeMozii HaTpiil O6pominy 1 manrad (IV) okcuny B MpUCYTHOCTI CY-
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T6($aTHOT KUCIIOTH;
0) B3aeMo/1ii HaTpiit OpPOMITy 3 XJIOPHOIO BOJIOKO.

Jocnio 3. 1o0yBaHHs1 iloxy
(Oocnio nposooumu y eumsicHitl wagi)

OO6nagHaHHA 1 PEaKTUBU: IITATUB 3 MpoOipKamu, ckisHa nainudka, Kl,
MnO,, H,SO, (koH11.), XxJopHa Bojia, OpoMHa BoJa.

1) B cyxiit mpo6ipui 3mimaty no 1 MikpolmnaTento Kamii 10Auay 1 MaH-
raH (IV) okcunay, nogatu 2-3 KpariiHA KOHIIEHTPOBAHOI CYTb()aTHOT KUCTIOTH.

2) B aBi npoOipku HAIUTH 1O 1 MJI PO3UMHY Kalii 101Uy, B OJIHY 3 HUX
J0JIaTy MO KParuiaxX XJIOPHY BOAY, B IHITY — OPOMHY BOZY.

3anucaTy COCTEPEKEHHS 1 PIBHSIHHS PEaKIIiii:

a) B3aeMo/li kanii ioguay 3 manras (IV) okcuaoM B MpUCYTHOCTI CYJib-
(dhaTHOT KMCIIOTH;

0) B3aeMoO/Iii KaIii 10AUAY 3 XJIOPHOIO BOOIO;

B) B3aeMOJ1i KaJtiit ioau1y 3 OpOMHOIO BOJIOKO.

Jocnio 4. XnopHa Boja Ta ii BJaCTHBOCTI

OO6nanHaHHA 1 peakTUBH: LITATUB 3 NPOOIpKaMu, XJIOpHA BOJA, CIPKOBO-
nueBa Boja, po3unHu NaOH (1M), AgNO; (0,I1M), Cry(SOy)s (0,5 M), cuniit
JAKMYCOBUH Hamipellb.

1) B npoOipky Hanmutu 0,5 M XJIOpHOi BOAW. 3BEPHYTH yBary Ha ii Ko-
nip, 3anax (obepedicno). Jocminutu xjaopHy Boay jakmycoM. Illo crocrepira-
eTbesi? JlogaTu KilbKa KparjiiH pO34UHY apreHTyM HITpary.

2) B aBi npo6ipku Hanutu no 0,5 miu xjnopHoi Boau. B ogny nonatu ki-
JIbKa KparuiiH pO3YMHY HATPI T1APOKCUY, B 1HIY — CIPKOBOJAHEBOI BoaH. Bin-
3HAYMTH 3MIHU. Yu 30epiraeTbest 3amax XJIOpHOI 1 CIPKOBOIHEBOT BOU?

3) B mpoOipky BHecTH Kiibka KpariauH po3unHy xpom (III) cynbdary,
HAJUIMILIOK PO3YMHY HATPid TIAPOKCUY O PO3ZUMHEHHS OCaay 1 A0JaTH XJIOPHY
BO/AY. 3BEpPHYTHU yBary Ha 3MiHY 3a0apBJICHHS PO3UHHY.

3anucaTy CIOCTEPEKEHHS 1 pIBHSHHS PEaKIIiii:

a) pO3YMHEHHS XJIOPY B BOJII;

0) B3aemMo/1ii OAHOTO 3 MPOAYKTIB peakxilii a) 3 apreHTyM HITpaToOM;

B) B3a€MO/I1i XJIOPHOT BOJU 3 HATPii TIPOKCHUIOM;

I') B3a€MO/II1 XJIOPHOI BOJIU 3 CIPKOBOJHEBOIO;

1) B3aemonii xpoM (III) cynbdary 3 HaIIUIIKOM HATPIH TAPOKCUY;

€) B3aeMOJI11 MPOAYKTY peakKiiii 1) 3 XJOPHOI BOOI0, BPaXOBYIOUH, IO
Cr’" mepexomuts y CrO,”".

Bkazatu TuUn OKMCHO-BIAHOBHMX peakiiiil. Ski BIACTUBOCTI MPOSBIISE
XJIOP B PEAKIisX T), €)?
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JMocnio 5. BinHoBI10Ba/IbHI BJaCTHBOCTI rajioreHia-ioHiB
(Oocnio nposooumu y eumsoicHitl wagi)

OO6nangHanHs 1 peakTuBU: mTaTuB 3 Ipodipkamu, KCI1, KBr, KI, po3unau
H,SO4 (koH1., 1M), K,Cr,07 (0,25M), NaCl (0,5M), KBr (0,5M), KI (0,5M).

1) BinHoBneHHs cynb(aTHOT KUCIOTH.
B tpu cyxi npo6ipku BHECTH 1O 2 MIKpOIITATENs Kaliid XJIOpUy, Kaiiil Opomi-
Ay Ta Kajii 1041y 1 A0JATH 10 2-3 KpaIlJIMHU KOHIEHTPOBAHOI CyIb(paTHOT KH-
cinotu. CriocTepiratu yTBOpEeHHs OL101 Mapy B KOXKHINA MpOOIpIll HA TOYaTKy pe-
akuii. 3BepHyTH yBary Ha nosisy 0ypoi mapu 6pomMy 1 oy y BiIITOBIJHUX MPO-
OipKkax.

3anucaTy COCTEPEKEHHS 1 PIBHSIHHS PEaKIIiii:

a) 0OMiHYy, SKI IPOTIKAIOTh 3 YTBOPEHHSIM BIJIOBIIHUX raJOr€HOBO/IHIB;

0) BITHOBJICHHS HAJUTUIIKY CYIb()AaTHOT KHUCIOTH OPOMOBOIHEM Ta 10]10-
BOJIHEM, BPaXOBYIOUH, 1110 B EPIIOMY BUNAAKY YTBOPIOeThCs cylnbPpyp (IV) ok-
CHUJl, B IPyrOMY — CIPKOBO/ICHb.
Yu B11OyBa€THCS BIIHOBIEHHS CYJIb(PATHOI KUCIOTH XJIOPOBOJHEM? SIK 3MiHIO-
I0ThCSl BITHOBIIOBaJIbHI BiactuBocTi B psiay HF, HCI, HBr, HI?

2) BigHoBNEHHS Kajii JuXpoMary.
B 1pu npoOipku BHECTH 110 2-4 KpaluIMHU PO3UMHY Kalliid [uxpomary, 1-2 kparn-
aunau 1M po3uuny cynbbhatHoi KuciaoTu. Jlogatu mo 2-3 KpariuHu po3uuHiB 1)
KaJii ioauny; 2) kamid Opominy; 3) Hatpiid xsopuny. Po3uunu nepemimaru. B
SKOMY BUIIJIKy BIIHOBJICHHS AUXPOMATy HE BiIOYyBa€THCS ?

3amucaTi CIIOCTEPEKESHHS 1 PIBHAHHS peakiii, BpaxoByioun, mo Cr,0;"
nepexoauts B Cr".

Jocnio 6. BnactuBocTi Opomy Ta oxy
(Oocnio nposooumu y eumsoicHitl wagi)

OO6nanHaHHA 1 peaKTUBU: MITATHB 3 MpoOipKaMu, OpoMHa Boja, HOIHA
BOJa, cipkoBogHeBa Boaa, FeSO4, Al (mopomok), I, (kpucrt.), papdoposa yai-
Ka, CKJIIHA MMaJTnYKa.

1) B aBi mpoGipku Hamutu mo 0,5 Myl CipKOBOJHEBOI BOAM 1 JOJATH B
oJlHy OpOMHY BOJY, B Ipyry — HoaHy BoAy. Po3unnu B mpoOipkax 300BTaTH.

2) B dapdoposiii yam nepemimaTti nopouiok amomidio (= 0,05 r) 3
po3teptum ogom (= 0,7 r) . CyMilll 3MOYUTH KUJTBKOMA KPAIIIMHA BOJIH.

3) B aBi ipo6ipku BHecTH 110 3-5 kpariuH 1) 6poMHOi Boau, 2) oaHOT
Boau. Jlomatu B KoxHY TpoOipky mo 1-2 mikpommarens Gepym (II) cynbdary.
Illo croctepiraeTses? B skoMy Bumamky peakiiis okucHenHs Fe' e BinOysa-
€TbCSA?

3anucaTy CIOCTEPEKEHHS 1 pIBHSIHHS PEaKIIiii:

a) B3a€MO/I11 CIPKOBOIHIO 3 TAJIOTEHAMH;

0) B3aeMO/I1i aTOMiHIIO 3 HOJI0M, BPaXOBYIOYH, 110 BOJIa — KaTali3aTop;

B) okucHeHHs pepyMm (II) cynbdaty ramorenom.

12



[TinTBEpAUTH HEMOXIJIMBICTH MPOTIKAHHS OJHIET 3 peaKI[ii, MOPIBHABIIH

3HAYEHHS CTAaHJAPTHHUX €JEKTPOJHMX IOTeHIianiB cucreM Bro/2Br, L/2T,
Fe’*/Fe’ (quB. mogatox A).

Hocnio 7. SIxicui peakuii na iionn ClI', Br, I’

OO6nanHaHHA 1 peakTUBH: ITATUB 3 Npobipkamu, pozunHu NaCl (0,5M),
KBr (0,5M), KI (0,5M), AgNOs3 (0,1M), HNO; (1IM), NH3-H,O (2M).

B Tppox mpoOipkax peakiii€ero 0OMiHY OTpUMATH OCaau APreHTYM XJIO-
puay, 6poMiny Ta ioguay. BigzHauutu ix xomip. JJociiguTu po3unHHICTH OCAliB
B HITpaTHI! KUCIIOTI 1 pO3YMHI aMOHIaKY.

3anucaTy CIOCTEPEXKEHHS 1 pIBHSHHS BIJIMOBITHUX PEaKIlii.

1.4 KoHTpOJILHI TeCTOBI 3aB1aHHA

1. CKiTbKM MOJIEKYI XJIOPY MICTUThCS B 448 11 razy 3a H.y.?

1) 6,02-10%; 2) 12,04-10**;  3)2000; 4) 448000.
2. CKUTbKHM MOJIEKYH XJIOpYy MIiCTUThCs B 710 T razy ?
1) 448; 2) 24,08 -107;  3)6,02-10%; 4) 224000.
3. SIka enextpoHHa ¢opMyiia Bianosiaae iony F ?
1) 1s*2s*2p°; 3) 1s*2s™2p";
2) 1s*2s%2p’; 4) 1s*2s*2p3s”.
4. SIxa exextponHa dopmya Bixnosinae crany CI™?
1) 1s*2s*2p®3s*3p°; 3) 1s°2s™2p®3s°3p’;
2) 15*2s*2p®3s*3p; 4) 1s*2s*2p®3s'3p’3d’.
5. SIxa enextpoHHa popmyna Bianosigae atomy Cl B OCHOBHOMY CcTaHi?
1) 1s*2s*2p®3s°3p° 3) 1s°2s™2p®3s'3p’3d’;
2) 15°2s*2p®35°3p°; 4) 1s*2s*2p®3s*3p’3d°.
6. Skuit aToM Mae HaWOLIBITY CIIOPITHEHICTD 10 €JIEKTpOHA?
1) ...3d"%4s%4p’; 3) ...35%3p’;
2) ..2s%2p’; 4) ...4d"55%5p°.
7. SIkuii aToM € HalOUIbII CHJILHUM BITHOBHUKOM?
1) ...3d"%4s%4p’; 3) ...3s%3p’;
2) ...2s%2p’; 4) ...4d"5s%5p".
8. Sxuit aToM HANOIBIT CHIIBHUN OKUCHUK?
1) ...2s8%2p’; 3) ...3d"%s%4p’;
2) ...3s%3p’; 4) ...4d"5s%5p".
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Sxuii 3 HaBeICHUX HUKYE WOHIB MPOSBIISAE TUTHBKU BiTHOBIIOBAJIbHI BIIACTH-
BOCTI?

1) BrOs’; 2) Br; 3) BrO; 4)BrO;.
SIka criosyka MOXe TpOSIBISATH TIIbKU BIIHOBIIOBAJIbHI BIACTUBOCTI?
1) KCl103; 2) Cly; 3) KI; 4) CL,0.

Sxuii HOH MPOSBISE TUIBKA OKUCHIOBAIBHI BIACTUBOCTI?
1) 1057 2)104; 3)10; 4HT.
SIka pedoBrHA MPOSBIISIE JIMIIE OKUCHIOBAJIbHI BIIACTUBOCTI?
1) HC1Og; 2) I; 3) KI; 4) HCIO:;.

SIka crosryka MOYe TIPOSIBIIATH BITHOBIIOBAIbHI Ta OKHCHIOBAJIBHI BIIACTH-
BOCTI?

Sxuii 3 TaNoreHiB He MOXKE MPOSBIISITH JOJIaTHUX 3HAYEHb CTYIIEHIB OKHC-
HEHHS?
DI 2) CI; 3) Br; 4) F.

Korpa 3 HaBeieHUX HUXKYE CHOJYK MPOSBIS€ HAWOUIBII CUIIbHI BIAHOBIIIO-
BaJIbH1 BIIACTUBOCT1?

1) HI, 2) HBr; 3) HF; 4) HCL.
B Monekyni ko1 pe4OBUHU NOJISPHICTH 3B’ 13Ky HAWOLIbIIA?
1) HBr; 2) HF; 3) HCI; 4) HI.

Jle B epioANM4HIN CUCTEM1 PO3MIIIEH] TaJOTeHU?

1) B onHOMY TIepioi;

2) B nOoO14HIN HiATpyIi CbOMOI IPyIH;
3) B roJIOBHIM MIArpymi I’ ITOT TPYIIN;
4) B TOJIOBHIN MIATPYTMi COMOT TPYIIH.

BubepiTh BipHE TBEPAKEHHS:

1) Bci ranoreHu — p-eJIeMeHTH;

2) rajioreHu He YTBOPIOIOTh CIIONYK MK CO00I0;

3) BCi rajioreHu — ra3u 3a HOpMajibHUX YMOB;

4) 31 30IBIIEHHSIM TOPSAKOBOTO HOMEPA rajOTe€HIB 3MEHIITYIOThCS X
aTOMHI Ta HOHHI paJilycH.

BuOepiTh npaBuiIbHE TBEPIKEHHS

1) dTop He B3aeMojIi€ 3 BOJIOIO;

2) HaliCUJIBHIIIUM OKHMCHUKOM Cepejl rajoreHis € Ip;

3) XJIOpHY BOAY BUKOPUCTOBYIOTH JJIsI BIOUTIOBAaHHS TKAHUH 1 Marnepy;
4) consiHy KHCIIOTY HEe MOKHa 30epiratu y CKISSHOMY MOCY/Ii.
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Sxuii mpoliec nepeaae cxeMmy NpoOMHUCIOBOr0 100yBaHHS XJIOpY?

1) MnO, + HCI — 3) K;Cr,07 + HC1 —
2) NaCl + H,0 — 4)NaCl+ H, O————
SIxa cxema BigoOpaxae nabopatopuuit Meroa orpumanus HCI1?
1)H, +Cl, » 3) CH4 + Cl, —»
2) NaClypy  + HaSOuonmn = 4) NaCl + H,0 —
SIka KucioTa y BOZTHOMY PO3UHHI € CTA0KUM €JIEKTPOTIITOM?
1) HF; 2) HBr; 3) HCI; 4) HI.
SIKy KUCIOTY He MOKHA 30epiraTi B CKISTHOMY MOCY11?
1) HCIO; 2) HBr; 3) HF; 4) HCIO,.
Sxi pe4yoBUHHM 37aTHI IO B3a€EMO/Iii MK COO00?
1) HC11S10,; 2) I 1 H,O; 3) HF 1 SiOy; 4) Cl, 1 KF.
Mix sSIKUMH pe4OBHHAMU BIIOYBA€ETHCS XIMIUHA PEaKIlis?
1) KI+ Br, —» 3) KCl+ Br, —»
2)KBr+1, » 4HKCl+1, >
VY sikoMy BUNIAJKY peakiis MK HOHAMU MPOTIKA€E 10 KIHIA?
1)Na'+ClI —» 3)Ag +ClI' >
2)Ca*" +2ClI - 4) A" +3ClI >
SIKi pedOBUHM YTBOPIOIOTHCS MPH 1T HAAJIUIIKY XJI0py Ha po3unH KI?
1) peaxiiis He MPOTIKAE; 3) KC1 + I;
2) KIO; + HC1 + KCI; 4) HIO; + HC1 + KCI.

BuOepiTh HEBipHE TBEPIKEHHS:

1) rajorenu JIerko B3a€MOJIIIOTh 3 KUICHEM 3a 3BUYAHUX YMOB;

2) B psay HF, HCI, HBr, HI BigHOBIIOBaIbHI BIAaCTUBOCTI MOCUITIOIOTHCS;

3) XJIOp — ra3 ’OBTO-3€JICHOTO KOJbOPY 3 PI3KUM 3allaXxOM, TOKCUIHUHN IS
KUBUX OPTaHI3MiB;

4) Bonuuii po3unH HF — cnabkuii enekTpomiT.

SIki pedoBUHM yTBOPIOIOTHCA npu B3aemoii F, 3 HyO?

1) HF + O; 3) HFO;
2) Peaxiiist He IPOXOUTH; 4) H, + HF.
SIki pedOBUHM OTPUMYIOTH IpU B3aemoii xonogHoro pozunny KOH 1 Cl,?
1) KC1+HCIO; 3) KCIO; + KCI + H,0;
2) KCI + KCIO + H,0; 4) KCI1 + HCIOs,.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

SIx1 peyoBunM yTBOPrO0THCA IpH B3aeMo i KI 1 HySOukonn)?

1) KQSO4 + HI + HQO, 3) KQSO4 + SOQ + Iz + HQO,
2) HI + KzSO4 + HQS, 4) HI + KQSO4.
SIk1 pedoBUHM yTBOPIOOTHCA ITpU B3aeMoli MnO,; 1 HClouy)?
1) MnC12 =+ C12 =+ HQO, 3) MnC12 =+ HQO,
2) MnCl, + H,O; 4) MnO + HCIO.
Cronyku SIKOTO 3 TaJIOT€HIB BXOSATh 10 CKJIATy KICTOK 1 3yOHOT emarti?
1) conyku bpomy; 3) cionyku @ayopy;
2) cnionyku XJI0py; 4) cionyku lony.
Slka 3 HaBeIEHUX CXeM BioOpakae Mmporec XJIOPyBaHHS BOJIH?
1)HCI+H,0 5 H;0" +CI; 3)HCI S H' +CI;
2) 2CI, + O, — 2CIL,0; 4) Cl, + Hb O 5§ HCI + HCIO.

BuOepiTh npaBuiIbHE TBEPIXKEHHS

1) BCi rajioreHu 3a 3BUYaifiHUX YMOB ra3u;

2) cnonyku bpomy peryinoioTh IisUIbHICTh HEPBOBOT CUCTEMHU B OpraHi3Mi
JIIOJTUHU;

3) XJIOp JIETKO B3a€EMO/II€ 3 KUCHEM TOBITPS;

4) kyxonHna cinb — 11e cymim KCI 1 KBr.

SIxi pedoBruHM yTBOpIOI0ThCA npu B3aemoii PCl; 3 H,O?

SIki pedoBHHM YTBOPIOIOThCA 1pu B3aemoii PBrs 3 KOH?
1) PH3 + KBI', 3) K3PO4 + KBr + HQO,
2) K3PO3 + KBr + HQO, 4) P205 + KBrO.

Ska 3 mepepaxoBaHUX HIXKUE KUCIOT € CKJIAJ0BOIO IIUTYHKOBOTO COKY JIIO-
TUHA?

1) HCIOy; 2) HF; 3) HCI; 4) HBr.

Ska 3 HaBeIEHUX COJIeH XJIOPUAHOT KUCIIOTH Oy/1€ MiI1aBaTUCh TiIpOJIizy Yy
BOJTHOMY PO34MH1?

1) NaClI ; 2) CaCly; 3) AgCl; 4) MgCl,.
VY BopHOMY po3uuHi sikoi coni pH < 77
1) Nal; 2) AICI;; 3) KCT; 4) KBr.
. SIki pevoBuHM yTBOpIOtOTHCS Npu B3aemoii FeCl; 3 HI B po3unni?
1) FeCI, + I, + HCI; 3) Fel, +HCI;
2) Fel; + HCT; 4) peakilis He MPOXOJIUTh.
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42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

SIki pedoBUHM yTBOPIOIOTHCS Mpu B3aemoii HI 3 MnO,?

1) MnI4 =+ HQO, 3) HMI’IO4 =+ Iz )

2) Mn12 =+ Iz =+ HQO, 4) MnI4 =+ Iz =+ HQO
Sxi peuyoBHHM YTBOPIOIOTHCS TipH B3aemonii SiF, 3 H,O?

1) SlOz + Fz, 3) Si+ HF + 02,

2) H,Si0; + HF; 4)Si+H, + O, + F,.
SIxi pedoBUHH yTBOPIOIOTHCA IpH B3aeMoli I 3 HNOj3 (poss)?

1) HIO; + NO + H,0; 3) HI + N,+ H,0;

2) HI + NO,+ H,0; 4) HI + HNO..

BuOepiTh npaBuiIbHE TBEPIKEHHS

1) Bci MmeTanu B3aEMOJIIOTH 3 KOHIICHTPOBAHOIO XJIOPUIHOIO KHUCIOTOM;

2) ranoreHu 06e3mocepeHbO CIOTYYaAIOThCS 3 KUICHEM 1 YTBOPIOIOTH OKCH-
T€HOBMICH1 CIIOJTYKH;

3) raJioreHiiu Bcix MeTajiB TAPOTI3yIOTh Y BOJI;

4) 6poM 3a 3BUYAHHUX YMOB — Ba)KKa PiIMHA TEMHO-YEPBOHOTO KOJIBOPY.

Sxoro Tuny peaxkuis npotikae Mix KI 1 Br,?

1) oKuCHO-BITHOBHA; 3) peaxiis HE MPOXOAUTD;
2) oOMiHy; 4) KOMIUJIEKCOYTBOPEHHSI.

Anrigpuaom sikoi kucinotu € okcua Cl,0?

1)HCIO4; 2)HCIO,; 3) HCIO;; 4YHCIO.
ka3 HaBCACHUX HUKYC KHUCIIOT € HaﬁCHHBHiHIHM OKI/ICHI/IKOM?
1) HCIO:; 2) HCIO;; 3) HC1O»; 4) HCIO..

SIka 3 mepepaxoBaHUX OKCUT€HOBMICHUX KUCJIOT XJIOPY € HAaWOLIbII TePMi-
YHO CTINKOI0?

1) HCIO:; 2) HCIO;; 3) HC1O»; 4) HCIO..
ka3 HaBCIACHUX HMKYC PCUHOBHUH Ma€ TaKi BJ'IaCTI/IBOCTi:

a) pO3KJIAJJAEThCS B MPUCYTHOCTI KaTajaizaTopa 3 BUILICHHSIM KHCHIO;
0) YTBOPIOETHCS MPU POZUMHEHH1 XJIOpY B rapsiuomy po3unHi KOH;
B) BUKOPUCTOBYETHCS JJI1 BUTOTOBJIEHHSI BUOYX1BOK?

1) KCIOg; 2) HCIO; 3) KCI; 4) KCIO:;.

SIK 3MIHIOIOTBCS BIIACTUBOCTI OKCUT'€HOBMICHUX KUCIOT XJIOPY B Py
HCIO — HCIO, — HCIO; — HCIO4?

1) OKHMCHIOBaJIbHI BIACTUBOCTI IMTOCHITFOIOTHCS;
2) TepMIYHA CTIMKICTb 3MEHIIYETHCS;

3) KHMCIIOTHI BJIACTUBOCTI MMOCHITFOIOTHCS;

4) cuna KUCIOT 3MEHIIYEThHCA.

17



52. Sxoto peakiiero MoxkHa orpumatu HCIO?

1) H, + 02 + Clz—) 3) 02 + HCI—>
2) H,O + Clz—) 4) C1207 + H,O—>
53. BubepiTh BipHE TBEPIKEHHS:
1) rajioreHu B IpUpo/ii 3yCTPIYalOThCA B BIIbHOMY CTaHI;
2) COpiAHEHICTH A0 eJIEKTpoHa npu rnepexoai Big dayopy 1o loay 3poc-

Tae;
3) Bci coJii XJIOPUIHOT KUCIIOTH PO3UUHSIIOTHCS B BOJII;
4) xucnora HCIO € 6inbm cunbHUM oKHuCHUKOM HIK HCIO,.

54. BuGepiTh HEBIpHE TBEPIKECHHS:

1) cuna OKCUr€HOBMICHUX KHCIIOT XJIOPY 3pOCTA€ B Py

HCIO — HCIO,; — HCIO3 — HCIO4;
2) KCIO3 — 6eproneroBa cijib, BAKOPUCTOBYETHCS Y BUPOOHHULITBI CipHU-

KiB;
3) Bci MeTaau B3a€MOJIIOThH 3 XJIOPUIHOK KHUCIOTOIO 3 BUIIJICHHSM BOJI-

HIO;
4) nnasukoBy kuciory (HF) He MoxHa 30epirat B CKJISHOMY MOCY/I.
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2 CYJIb®YP

Mema po6omu: TeOPETHYHO BUBYHTH Ta €KCIICPUMEHTAIBHO JOCIITUTH BIIac-
tuBOCTI cioniyk Cynbdypy.

2.1 BaactuBocti cnoiyk Cyabpypy. Oxcuau ta kucaoru Cyabsdypy

AtoM Cyiasdypy Mae TaKy elIeKTpoHHy cTpykTypy 1s°2s°2p°3s*3p*3d’.
HasiBHICTH BOX HECHapeHHUX €JIEKTPOHIB Y HE30YyIKEHOMY CTaHi CBIIYUTH MPO
Te, o aroM Cyibdypy MOXKe IPOSBISATH CTYIIHb OKUCHEHHS MIHYC 2 1 IJTIOC 2.
[Ipu 30ymkeHH1 enekTpoHH 3s- 1 3p- MIAPIBHIB MOXYTh PO3MAapPOBYBATHCH,
YTBOPIOIOYM BiAMOBIAHO 4 1 6 HecmapeHUX eJIeKTpoHiB, ToMy atoM Cynsdypy
MO>K€ MPOSIBISATH CTYIMIHb OKUCHEHHS +4 1 +6.

Cipka — TBepAa, XpyIKa pedyoBUHA KOBTOr0 KoJIbopy. ATomu Cynbpypy
MaloTh 3/IaTHICTh O YTBOPEHHS JIaHLIOT1B. MoJieKyna Cipku CKIIaJJa€ThCs 3 BO-
CbMHU aTOMIB, a B Mapl MICTATbCS MOJEKYIH Sg, S Sy S. [lnaBinenHs cipku cy-
MIPOBOKYETHCSA 3MIHOIO CKJIaAy ii MOJIEKYJIM, a BIATOBIHO 1 BIACTUBOCTEH. 3a
Jy’e BUCOKOI'O TUCKY CIpKa Ha0yBa€e METAIIYHUX BIACTUBOCTEH.

Cipka NpakTUYHO HE PO3UYMHIETHCS y BOJI, ajie J100pe pO3UMHSETHCS B
cipkoByriaeni CS,. XiMIUHO CipKa JOCUTHh aKTUBHA, MPH MIIABUILEHUX TeMIIEepa-
Typax B3a€MOJIE 3 yciMa MPOCTUMHU PEYOBHMHAMU, KPIM a30Ty, 30JI0Ta, IJIATUHU
Ta IHEPTHUX ra3iB. 3 KUCHeM yTBOpIoe okcua SO,, 3 BOJHEM NP TeMreparypi
444.6 °C (TemnepaTypi ii KUIMIHHS) YTBOPIOE Juciopocer cyavgio H,S (ciproBo-
neHb). Cipka B3a€EMO/II€ 3 KUCIOTaMU, 5Kl € CHIIBHUMH OKHMCHUKaMHM, HallpUKJIa/,
3 KOHILIEHTPOBAHOIO HITPATHOIO 1 CyIb(aTHOIO KHUCIOTAMMU:

S + 4HNO3 = SOQ + 4N02 + 2H20,
S + 2HQSO4 = 3802 + 2H20

Cipka po34MHSETHCS Y BOJHUX PO3YMHAX JIYT1B IPU HArpiBaHHI:
3S + 6NaOH = 2Na2$ + Na2803 + 3H20

Jurigporen cynbdig — e 6e30apBHUN ra3 13 3amaxoM TYyXJUX S€lb, AyKe OT-
pyWHMIA, pO3UMHHUHN y BOJL. Y XiMiyHMX peakiisx H,S BusBnse cebe sik cuib-
HUW BIJHOBHHK 1 SIK cjiabka kuciota (y BoAHOMY po3uuHi). Jucomiarmis H,S
MPOXOJIUTh CTYMIHYATO:

H,SS H +HS

HS S H +8%.
Hucornaliist 3a IpyruM CTYIIEHEM BiIOyBa€TbCs HE3HAUHOIO Miporo. ComsMu
H,S € cynvpiou 1 ciopoecencynvghiou. Slckpase 1 pi3HOMaHITHE 3a0apBICHHS CY-
ab(QiIIB pI3HUX METaJiB, pi3HAa PO3YMHHICTh B KHUCIOTaX, IHIIl 1HAWBIIyalbHI
BJIACTUBOCTI Jal0Th MOXKJIUBICTh IIMPOKO BUKOPUCTOBYBATH iX B aHAIITHYHIN
MPAKTHUILL.

Jurigporen cynbdin B3aeMOJl€ 3 TAKUM OKUCHUKOM, K KUCEeHb. [lpu

HaJuMIIKY KucHIO H,S 3ropsie 3 yrBopennsm SO,, a ipu HeOCTaTHIN KUIBKOCT1
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KHCHIO BI/IJIiJISIGTBCSI cipKa:
2H2 S+ 302 = 2802 +2H20;
2st =+ 02 =2S + 2H20

Cynbdyp yTBOpIOE A€KLIbKa CONYK 3 OKCUTeHOM, HaBAXKIUBIIIUMH 3
HuX € SO, 180;. SO, — 11e 6€30apBHUIA Ta3 3 PI3KUM 3aMaxoM, 1110 MePEeXOAUTh B
piakuii ctan npu temnepatypi minyc 10°C. IIpu po3zunnenHi y Boai SO, yTBo-
pIO€ cNabKy cynvimuy Kuciomy:

H,O + SO, S H,S0;.

H,SO; ta ii comi (cyavghimu 1 ciopoeencynvgimu) € CUIBHUMU BiTHOBHUKAMH,
ajie MOXYTh MPOSIBIIATH 1 OKUCHIOBAJIbHI BIACTUBOCTI B PEAKIISX 3 OLIBII CUJIb-
HUMH BIJTHOBHUKAMMU:

KQCI'207 + 3Na2803 + 4HQSO4 = KQSO4 + CI'Q(SO4)3 + 3Na 2804 + 4H20,
2st + HQSO3 =3S + 3H20

SO, € TOKCUYHOIO0 JOMIIIKOK MOBITPSI MPOMUCIOBHUX MICT, 1110 MPU3BO-
JUTh 10 YTBOPEHHs KUCIOTHUX nomiiB. [Ipu konuentparii 0,03 — 0,05 Mr/J:[M3 B
noBiTpi SO, BUKIMKAE MOAPA3HECHHS OUYCH, rOpJia, BEPXHIX JUXAIbHUX ILISIXIB.
3axo0M Oe3neKku MpHU [IbOMY MOKe OyTH NMPOMHUBAHHS HOCA Ta MOPOKHUHU PO-
Ta 2 % - HUM PO3YMHOM HATpii riporeHKkapOooHaty (IMMTHA COJla) Ta CIIOKIM.

SO; — cTIKUI KUCIOTHUI OKCHJI, 1110 ICHY€ B (hOpMI rasy, piluHHU 1 TBe-
paux Monudikarii, B3a€MOJI€ 3 BOJOI0, TyTraMu 1 OCHOBHUMHU OKCHIaMHU.

I3 cnonyk Cynbdypy HAMOUIBIIT MHUPOKO BUKOPUCTOBYETHCS CYlbhamua
kucroma. HySO4 — TBOOCHOBHA KUCJIOTa, YTBOPIOE JIBA THUIHU COJiel: KUCi (T11-
porencynbdaTu) 1 cepeani (cynbdaru). XiMiuHI BIACTUBOCTI CyIb(ATHOI KHC-
Jotu 0araTo B UOMY 3ajiekaTh BiJl il koHIeHTpauii. Po30aBnena cyibharHa Kuc-
JI0Ta MPOSBIISE BC1 BIACTUBOCTI KUCJIOT: 3MIHIOE KOJIIP 1HAUKATOPIB, B3aEMOJIIE 3
MeTajlaMH, PO3MIIIEHUMH B €JICKTPOXIMIYHOMY DSy HAIMpyTr J0 BOJHIO, OKCH-
JaMU MeTaliB, rigpokcuaamu i consmu. Konmnentporana H,SO,4 pearye inakie,
HDK po30aBiieHa: BITHOBIIOETHCS MeTasiamu 10 SO,, S un H,S (B 3a5e:KHOCTI Bij
aKTUBHOCTI BITHOBHHMKA) (IUB. 1oaaToK b):

2HQSO4 +Cu= CUSO4 + SOQ + 2H20,
4H,SO4 + 3Zn = 37ZnSO4 + S + 4H,0;
5H,SO, + 4Mg = 4MgSO, + H,S + 4H,0.

KonuentpoBaHna cyibs(haTtHa KHCIOTa MPU HArpiBaHHI BITHOBIIOETHCS 1 HEMETa-
JIaMU, HaMPUKIIaJd, CIPKOIO 1 BYTJICIIEM:

2H,SO4 + S = 2H,0 + 3S0y;
2H,S04+ C = 2H,0 + 250, + CO..

barato opraHiyHuX pe4doBHUH, 110 MICTATh ['igporeH 1 Oxcuren (mamip,
JepeBUHA, TKAHWHU, BYTJIEBOJIN), MiJ Al€l0 KoHIIeHTpoBaHoi H,SO4 3BYTIIOI0TH-
Csl BHACTIIOK 3B’ sI3yBaHHS BOJAM KUCIIOTOI0. Hampukiaz, nporec 3ByritoBaHHS
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OyKpy C12H22011 MO’KHa OIIMCaTu TaKUM piBHHHHHM:
nC12H22011 + HQSO4 = 12nC + HQSO4 -11ln HQO

B xoHiueHTpoBaHiii cynbdaTHii KUCIOTI 100pe po3unHsieThes cyabpdyp (VI) ok-
CUJl — YTBOPIOETHCA OJ€YM:

HQSO4 + SO3 = HQSO4' SO3 (H28207).

Oneym moxe BuauaTi SO3 1 TOMY “IUMHUTH” HA MOBITPI.
OaHUM 3 OCHOBHUX METOAIB 100yBaHHS CylIb(aTHOT KUCIOTH € KOHTAKT-
HUW:
4FCSQ + 1102 = 2FCQO3 + 8802,

280, + 0, — 2% 5 250,

2SO3 + H20 = HQSO4' SO3

Bupo0OssitoTh cynbaTHy KUCIOTY Y BEIUKIA KITBKOCTI 1 BAKOPUCTOBYIOTh Y BU-
pPOOHHUIITBI MIHEpaJIbHUX NOOpPUB, Cylb(aTiB, MPU OUULIECHHI HAPTH, B PI3HUX
TEXHOJIOTTYHUX MPOIECaX OPraHiuHOTO CUHTE3Y, JJI 3allOBHEHHS aKyMyJsTO-
piB.

Yucra cipka HEe TOKCHMYHa, aje nedki cnoiyku Cynbdypy HIKIIIHBO
BIUTMBAIOTh Ha OpraHizM moaunu. Tak, npu BauxanHi H,S y 3HaYHUX KOHUEHT-
pauisx JI0JMHA HETIPUTOMHIE, a B JIEAKUX BHUIIAJIKaX 1€ MOXKE CIPUYUHUTHU Ta-
paniu AuXalbHUX HUIAXiB. [lepiioro nomoMorow mpu UbOMY € 1307 Bij
JpKepesia OTPYEHHS Ta BIUXaHHS KUCHIO.

[Tpote Cynbdyp BXOAUTH A0 CKIaAy OLIKIB 1 BAKOHYE MIEBHY 010JIOTTYHY
(GYHKLIIO B )KMBUX OpraHi3Max, a TaKOXX BIJICPAa€ BaXIJIUBY POib y XIMIYHOMY
3aXUCTI KJIITHUH BiJl OPOMIHEHHS.

2.2 3aBaHHA 1JIM1 CAMOCTIHHOI podoTH

Sxa BanenTHIcTh aToMa Cynbypy B HOpMaJIbHOMY CTaHi?

BkaxiTp 4MCIO HECHapeHHX EJNEKTPOHIB B MAKCUMAJIbHO 30YyIKEHOMY
atomi Cynedypy.

3. Ilpu gesikiit Temneparypi r'ycTHHa MapiB Cipku 3a a30ToM piBHa 9,14. Cki-
abku atoMiB Cyib(dypy BXOIUTH 10 CKIAAy MOJEKYJIU CIPKU 3a JAHOT Te-
MIieparypu?

Ha3BiTh OCHOBH1 HANPSMKHU 3aCTOCYBaHHS CIPKH.

Sxuit T XIMIYHOTO 3B’ 513Ky B Mojiekyii H,S?

Yomy B peakiisix H,S nposiisie TUTbKK BiTHOBIIOBAJIbHI BIIACTUBOCTI?
Hagenite npukiaau peakiii, xapakrepaux g SOs.

[TopiBHSANTE BIACTUBOCTI 1 MOSCHITH BIIMIHHOCTI PO3BEACHOT 1 KOHIIEHT-
pOBaHOi CyNlb(paTHOI KUCIOTH (JIis1 HA METalIH, €JIeKTPOIPOBITHICTh, BO-
JOTIOTJIMHAIbHA 3/IaTHICTB).

9. ki cronyku Ha3uBaIOTh TiocoasiMu? HaBeniTh peakiiito ix OTpuMaHHS.
10. ITepepaxyiiTe OCHOBHI c(pepr BUKOPUCTAHHS CYIb(PATHOT KUCIOTH.

N —

XN s
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11. Yomy He MOXyThb oaHouyacHo mepeOyBatu B po3umHi: H,S 1 H,SOs;
H,S0O; 1 KCIO? Bianosiap miATBEPAITh PIBHIHHAMHU PEaKIIii.

12. Yomy H,SO4 Tinbku okucHuk, a HSO3 okucHuK 1 BigHOBHUK? CKIadiTh
piBHSIHHS peakiii, B skux H,SOs: a) okucHUK; 6) BITHOBHUK.

13.3anpononyiiTe crnocid BU3HaAYCHHS HOHIB Sz', 82032'. BinnoBias niaTse-
PAITH PIBHIHHSAMU PEaKIii.

14.Axy Gionoriyny (yHKI[II0O BUKOHYIOTh crioNyku Cynbpypy B )KUBUX Op-
ra”izmax?

15.4xi Toxcnuni cnonyku Cynbdypy 3a0pyaHIOIOTH aTMochepHe MmoBITPs?
o Take kucnoTHI fom1i? SIK BOHH YTBOPIOIOTHCS?

16.3akiHuiTh PIBHSAHHS peaKI[ii MIXX PEUOBUHAMM:

a) HQS + C12 + H20 —> F) HQS + SOQ —>
6) FCC13 + HQS —> II) SOQ +L, -
B) HIO3 + SOQ + H20 —> €) HQS + HZSO4(K0Hu.) —>

2.3 ExcnepuMeHTaIbHA YACTHHA

Hocnio 1. B3aemois Cipku 3 Jyramu

OO6nanHaHHA 1 peakTUBU: IITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
pumad, cipka, po3urnau NaOH (kxonir.), KMnO, (0,5M).

[Tomictutu 1-2 Mikpoimnarenass MUIKOMOAPIOHEHOI Cipku B MPOOIpKY i
J0JUTHU 1-2 MJT KOHIIEHTPOBAHOTO PO3UYMHY HATpiH rigpokcuy. CycneHsito npo-
KUIT’AITUTU J0 MOBHOTO PO3YMHEHHS CipKku. OTpuUMaHUil pO3YUH OXOJOJUTH BO-
7010 1 toAaTH 3-4 KpalIMHU PO3YMHY KaJlii IepMaHraHary.

3anucaTy CIOCTEPEKECHHS 1 PIBHSHHS PEaKIIiii:

a) B3a€MOJI11 CIpKH 3 HATPIM TIPOKCUIOM;

0) B3aemMolii MPOJIYKTIB peakIlii 3 KaJliii IepMaHraHaTOM, BPaXOBYIOUH,
o MnO, BigHOBIIOETHCS 10 MnO,4>.

Bkazatu TUI OKHCHO-BITHOBHUX PEaAKIIiil.

ocnio 2. Jlo0OyBaHHS CipKOBOJHIO, IKiCHA peaKlisa Ha cYJb(pig—ioH
y Y P y
(Oocnio nposooumu y eumsoicHitl wagi)

OO6nanHaHHA 1 peakTHBU: Opuiaj aias aooyeBanHs H,S, mratus 3 narm-
Ko, mrtatuB 3 npobipkamu, FeS a6o Na,S, HCI (xoni.), Pb(NOs), (0,25M),
CUHIHN JJAKMYCOBHI Mamnipellb.

B npo6ipky 3 BIABIIHOIO TPYOKOIO MOMICTUTH KUIbKA IIMAaTOYKIB hepyM
(IT) cynediny (HaTpiit cynbdiny), 3aKpinUTH 11 BEPTUKATIBLHO B IITATUBI 1 3aKpH-
TH npoOkoro. Yepe3 BOPOHKY J0IATH KUIbKA KPAIUTMH KOHIEHTPOBAHOI XJIOPHU/I-
HO1 KuciaoTH. CipKOBOJIEHb, SIKMIl BUAUISIETHCS, HAIIPABUTH a) HA TOJIOCKY (Dijb-
TPYBAJIBHOTO Manepy, 3MOYECHOTO PO3UYNHOM TUIFOMOYM HITpaTy; 0) B MpoOIpKy 3
JTUCTHIIBOBAHOIO BOAOI0. 3a JIONIOMOTr0I0 1HAMKATOpa BUBHAUUTHU XapakTep cepe-
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nosuina B po3unHi H,S. [IpoOipky 3 oTpumMaHuUM po3yMHOM 30€pertu AJjisd Ha-
CTYIHOTO JOCIIY.

3anucaTy CIOCTEPEKEHHS 1 pIBHSIHHS PEaKIIiii:

a) 100yBaHHS CIPKOBOJIHIO;

0) 1oro B3aeMO/I1i 3 IITIOMOYM HITPaTOM;

B) CTYMIHYATOI AUCOLIaLi]l Cyab(iIHOT KUCIOTH.

Jlocnio 3. BiTHOBJIIOBAJIbHI BJIACTHBOCTI CIPKOBOIHIO

OO6nanHaHHA 1 peakTUBM: WITAaTUB 3 MPOOIpKamu, CIPKOBOAHEBA BO/IA,
O6pomHa Boja, pozunaun KMnQOy (0,5M), K,Cr,07 (0,25M), H,SO4 (0,5M).

B tpu npoOipku Hamutu no 0,5 mi po3uuHiB 1) Kaiiil mepMaHraHary;
2) xaniit nuxpomary; 3) OpomHoi Boau. Po3unHu B nepiiil Ta Apyrii npodipkax
MIIKUCIUTU CcylbdaTHOIO KHCioTow. [loTiM B yci Tpu TpoOipkH 0JaTH IO
Kparuisix CIpKOBOJHEBY BOJAY JI0 3MiHM 3a0apBlIEHHA KOXHOTO PO3YMHY 1 HOro
MOMYTHIHHS BHACI1I0K BUAUICHHS CIPKH.

3anucaT CIIOCTEPEKEHHS 1 PIBHAHHS BIAMOBIIHUX PEAKIii, BPaXOBYIO-

- 2+ 2- 3+
g, mo MnQ, BigHOBIIOETHCS 10 Mn™ ', a Cr,O;” 1o Cr'.

Hocnio 4. 1o0yBanns cyabQiniB MeTaJiiB

OO6nanHaHHA 1 peakTUBU: LITATUB 3 MPOOIpKaMu, PO3YMHU COJIEeH Kaj-
Mito, iuHKY, Kynpymy (II), manrany (II), pepymy (I1), (NH4),S (0,25M), cipko-
BOJIHEBA BOJIA.

1) Hanutu B npo6ipku 1o 0,5 M po34MHIB COJei METaliB 1 JOJIaTH PO3-
YUH aMOHIN cynb(]iny. 3BepHYTH yBary Ha Kojiip ocaiiB. J{OCHIAUTH pO3YUH-
HICTB CYJb(1AIB METaTIB y XJOPUIHINA KHCIOTI. 3BEpHYTH yBary Ha pO3UMHHICTb
NEIKUX 0CaIIB B KHUCJIOTI.

2) Hocninutu Ait0 cyiab(diHOT KUCIOTH HAa PO3YMHH IIMX CAMHX COJICH.
[losicHuTH, YOMY HE Yy BCIX BUIAJKaX YTBOPIOIOTHCS OCAIHU.

3anucaTy CIOCTEPEKEHHS 1 pIBHSHHS PEaKIIii:

a) B3aeMO/I11 cojieil MeTalliB 3 aMOHIU CyJIb(iaoM;

0) pO3UMHEHHS ICSIKUX CYIb(D1/1IB METAJIB B XJIOPUIHINA KUCIIOTI;

B) B3a€MO/I1i coyieil MeTaiB 3 CyJb(iTHOI KHUCIOTOO.

Hocnio 5. T'inpoai3 cynbginis

OO6nanHaHHA 1 peakTUBU: IUTATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
puMmad, Na,S (0,25M), Aly(SOy4); (0,2M), HCI (1 M), NaOH (1 M), yHiBepcaib-
HUW 1HIAUKATOP.

1) 3a gomoMoror yHiBepCaabHOI'O IHIUWKATOpPA JOCIIIUTH PEaKIlito ce-
pPEAOBHILIA B PO3UHHI HATPIN CyIbQiy.

2) Hamutu B mpoOipky 0,5 mMi1 po3uuHy ajioMiHii cynbdary, noxatu
pPO34MH HATpiK cynbdiay 1 HarpiTH. JloBeCTH eKCepUMEHTANIBHO, 10 Ocaa — I1e
AITIOMIHIM T1IPOKCHI.
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3anucaTy CIOCTEPEXKEHHS 1 MOJIEKYJISIPHI Ta MOHHI PIBHAHHS peaKIlii:
a) TIAPOI3y HAaTpii cynbdiay;

0) oTpUMaHHs aIOMIHIN cynb]iay 1 HOro Tiapoizy;

B) SIK1 JJOBOJISITH, IO OCaJl — I1€ aTFOMIHIN T1APOKCHI.

Jocnio 6. 1ooyBanns cyabdyp (IV) okcuay (cipumcroro rasy)
(Oocnio nposooumu y eumsoicHitl wagi)

OOuramHaHHS 1 peakTHBU: Tpwian ajs a00yBanHsS SO,, mMTaTHB 3 Jall-
KO0, XIMIUHUM cTakad 00 emoMm 50 mu1, Na,SOs, H,SOy4 (koHIL.), yHIBEpCATbHUIM
THIUKATOP.

B npobipky 3 BiABIAHOIO TPYOKOIO BHECTHU KPHUCTAIIYHUN HATPIH CyJb-
¢bIT, BEpTUKAJIbHO 3aKPINMUTH B IITATUBI 1 3aKpUTH MpoOKoro. Kinenb BiABIAHOI
TpyOKM 3aHYpPUTH B CTakaH 3 BOJ0I0. Uepe3 BOPOHKY MO Kparuisix MPUINBATH
KOHIIEHTpOBaHy cynbdaTHy kuciaoty. ChaigkyBaTu 3a THUM, 1100 BOJY HE 3aTsAT-
HYJIO B IPOOIPKY, B SIKiM MICTUThCS peakuiiiHa cymim. J[ocaiaAuTH xapakTep ce-
pPEOBUIIA B OTPUMAHOMY PO3UHHI. Po3uun 30epeemu 0151 HACMYNHO20 00CAI0Y.

3anucaTy CIOCTEPEKECHHS 1 PIBHSHHS PEaKIIiii:

a) 1o0OyBaHHS CIpUYUCTOrO rasy;

0) B3aemoii SO, 3 BO/I0IO;

B) CTYIIHYATOI AMCOLIalii CyIb(}ITHOT KUCIOTH.

Jocnio 7. BnactuBocti cnoayk Cyasgpypy (IV)

OO6naHaHHA 1 peakTUBH: IITATUB 3 Mpoodipkamu, po3unHu H,SO:s,
KMnO, (0,5M), K,Cr,05 (0,25M), H,SO4 (0,5M), 6poMHa Ta CipKOBOJIHEBA BO-
na.

1) Hanutu B Tpu npobipku mo 0,5 ma posuunis: 1) OpomHOi BOIM;
2) kaniii mepmMaHranary; 3) Kajaiid Juxpomary, MiJKUCIEHOTO CyJb(aTHOO Kuc-
nororo. [ToTiM B yci mpoOIpKy NPUITUTH POZUUH CYJIb(PITHOT KUCIOTH. 3anucaTi
CIIOCTEPEKEHHS 1 PIBHSHHS BIAMOBIIHUX PEaKLIIH.

2) B npo0ipiii mpoBecTH peakiiito B3aeMOil Cyab(ITHOI KUCIOTH 3 Cip-
KOBOJHEBOIO BOJIOI0. 3alKCaTy PIBHAHHS PeaKIii 1 OSICHUTH, YOMY PO3YUH CTa€
MYTHHM.

Sxi B1acTUBOCTI (OKUCHIOBAJIbHI Y BIJHOBIIOBAJIBHI) MPOSBISE B JI0-
cmgax 1) Ta 2) cynbdiTHa Kuciaora?

Jocnio 8. BiaactuBocTi cyab(aTHOI KHCJIO0TH
(Oocnio nposooumu y eumsoicHitl wagi)

OO6nanHaHHA 1 peakTUBU: IUITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
pumau, H,SO, (koHi1., 1M), Zn, Cu, S.

1) Hocnigutu, sk aie posz0OamieHa cyiabdaTHa KUCIOTa Ha Metanu. B
SAKOMY BHIIaJIKy peakxiiis He MpOoTiKae?
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2) B mpoGipkax npu cinabkoMy HarpiBaHH1 MPOBECTU PeaKIlii MIX MeTa-
JaMU 1 KOHIEHTPOBAHOK CYJb(aTHOIO KHUCIOTOK. BcTaHoBUTH 3a 3amaxom
(0bepearcno!), sikuii ra3 BUILISETHCS.

3) B cyxy npo06ipKy BHECTH IIMATOYOK CipKu, HaauTh 0,5 M KOHIICHT-
poBaHoi cynbdaTHoi Kuciaotu. [IpoOipky 0b6epexxHO HArPITH.

3anucaTy CIOCTEPEKEHHS 1 PIBHSHHS PEaKIIiid.

Hocnio 9. SIkicHi peakuii Ha cyabditT- Ta cyabdar- ionn

OO6nanHaHHA 1 peaKTUBU: IITATUB 3 pobipkamu, po3zurau BaCl, (0,5M),
Na2$O3 (O,SM), Na2804 (O,SM), HNO3 (IM)

B nBox mpobipkax oTpuMaTH peakiliero oOMiHy Oapiil cyiabdiT 1 Cyib-
¢dar. B o6uaBl npoOipku 10AaTH PO3UYUH HITpaTHOI KUCIOTH. [lopiBHATH pO3-
guHHICTH coJieir BaSO,4 1 BaSO; y kucnoti. Un MokHa 111€10 peakiiero po3pi3Hu-

. 2. 2-9
1 oHH SO3;71 SO, 7

3anucaTy CHOCTEPEKEHHS 1 PIBHSIHHS peakiii B MOJIEKYJISIPHOMY Ta

HOHHOMY BHUTJISII.

Jocnaio 10. BnactuBocti HaTpiil Tiocyabgparty

OO6nanHaHHA 1 peaKTUBU: MITATUB 3 MpoOipKaMu, OpoMHa Boja, HOJIHA
Boja, po3urHU Na,S,0; (0,3M), HC1 (1M).

1) HecrilikicTh HaTpii TioCcynb(aTy B KUCIOMY CEPEIOBUIIIL.
Hanutu B npo6ipky 0,5 M1 po3uuny HaTpiil Tiocynabdary i J0JaTH PO3UUH XJIO-
puaHOi Kuciaotu. CrocTepiraTd yTBOPEHHsS CIPKU. 3a 3a11aXxOM BU3HAYUTH, KU
ra3 BUILINBCS.

3anucaTi CIIOCTEPEKEHHs 1 PIBHAHHS peakilii B3aeMoJli HaTpii TioCy-
ab(daTy 3 XJOPUIHOIO KUCIIOTOI0. BKa3aTu THUIT OKMCHO-BIHOBHOI peaKIlii.

2) BigHoBmIOBaIBHI BIACTUBOCTI HATPIN TiOCyIbdary.
B nBi npo6ipku HanuTu no 0,5 mi OpoMHOI Ta ioaHOT Boau. B 06uaBi mpoOipku
J0J1aTh KUTbKa KpaIulMH PO3YMHY HATPid TiocynbdaTy 10 3HeOapBICHHS pO3YH-
HIB.

3anucaTy COCTEPEKEHHS 1 pIBHSHHS PEaKIIiii:

a) B3aeMOJI11 HaTpiil TiocylbdaTry 3 OPOMOM, BPaXOBYIOUH, IO TIOCYJb-
(dbat OKUCHIOETHCS 10 CyJbdaTy 1 B peakilii 6epe yyacth Boja (Cipka, sKa BUIi-
JSETHCS — MPOAYKT MOOIYHOT peakiiii);

6) B3aeMoIii HAaTPiii TioCcyIb(AaTy 3 HoZOM, BpaxOBYIOUH, MmO S,05> OKH-
CHIOETLCS 10 S4O62'.

Hocnio 11. InenTndikaniss KUCTOTHOIO 3AJTUIIKY

OO6nanHaHHA 1 peakTHBHU: WITAaTUB 3 MpoOipkamu, po3unHu Pb(NO;),
(0,25M), BaCl, (0,5M), HNO; (1M).

Otpumartu y BHKJIa/laya CyXy CUIb, PO3UMHHTH ii B JUCTUIHLOBAHIN BOII.
BusHaunutu 3a 70MOMOror BiIOMHX BaM peakiliid, 4d € JlaHa CuIb CyJIb(iaom,
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cynbditom, cyiabharoMm abo TiocyiabdaTom (IOCHIIM TPOBOJUTH 3 OKPEMUMH
MOPLISIMU PO3YUHY COJI1).

Onucat METOJIUKY POOOTH 1 CIIOCTEPEKEHHSI, Ha IMIJICTaBl IKMX MOKHA
3pOOUTH BUCHOBOK ITPO HASIBHICTH a00 BIJICYTHICTh KOKHOT'O HOHA.

2.4 KoHTpPOJIbHI TECTOBI 3aBIaHHS

1. O6uucnits macy 448 1 SO, 3a H. y.

1) 64 1; 2) 1280 T; 3)640T; 4)12,8-10" r.
2. Ckinbku moiiekyn H,S mictutbest B 224 71 ra3y 3a H. y.?

1) 6,02-10*; 2) 12,04-10%;  3)3,01-10%; 4) 90000.
3. Skwuit 06'em 3a H. y. 3aiimae 68 T H,S?

1) 40 m; 2) 44,8 ; 3) 22,4 n; 4)11,2 n.
4. Sxa enexrpoHHa hopMyIna Bigmosigae ony S*?

1) 1s*2s*2p®3s*3p*; 3) 1s°2s™2p®3s°3p";

2) 15*2s*2p®3s*3p; 4) 1s*2s*2p®3s'3p’3d”.
5. SIka enexTpoHHa (opMyia Biamosizae itony S*?

1) 1s°2s*2p®3s°3p"; 3) 1s°2s*2p®3s"3p";

2) 1s*2s*2p®3s'3p”; 4) 1s*2s*2p®3s'3p*3d”.

6. Slka 3 HaBeIEHHMX CXeM BiJI0Opakae OyIOBY 30BHIIIHHOIO €HEPrETUYHOTO Pi-
BHs atoma Cynedypy B Na,S?

1) 1s*2s*2p®3s*3p*; 3) 1s*2s™2p®3s*3p’3d’;

2) 15°2s*2p®3s*3p"; 4) 1s*2s*2p®3s'3p’3d”.
7. Slka 3 pe4yoBHH NPOSBISE TUILKUA BIIHOBIIOBAJIbHI BIACTUBOCTI?

1) KHSOs3; 2) H,SOy; 3) KxSOy; 4) K,S.
8. Slka pedyoBHHA MPOSBIISIE TUIBKH OKMCHIOBAJIbHI BIIACTUBOCTI?

1) H,S; 2) SOy; 3) SOs; 4) H,SO:s.
9. Slka pedoBHHA € HAWOUIBII CHIIBHUM BITHOBHUKOM ?

1) K;SOs; 2) SOy; 3) K;S; 4) S.

10.4ka 3 HaBeAEHUX peaKiii € OKUCHO-BIAHOBHOO?

1) ZnS + 2HCI — ZnCl, + H;,S; 3) BaO + SO, — BaSOs;
2) 2st + 02 —>2S + 2H20, 4) SO3 + H20 —> HQSO4.

11.4xi pe4OBHHM YTBOPIOIOTHCS TPU B3AEMO/IIT CIPKH 3 TAPSIUM POZUHHOM JIYTY
NaOH?

1) Na2$203 + HQO, 3) Na2804 + HQO,
2) Nazs + Na2803 + HQO, 4) Nazs + HQS
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12.51ki peuoBuHHU yTBOPIOIOTHCA Npu B3aeMOALT S 1 HNOj3oun)?

1) HQSO4 + N02 + HQO, 3) HQS + N02 + HQO,
2) peaxiiis HE IPOXOAUTH; 4) H,S + HNO..

13.3a sikux ymoB Oyze nepedirat peakiiis:
3S + 6 NaOH = 2Na,S + Na,SO; + 3H,0?

1) npu HasIBHOCTI KaTai3aTtopa;

2) py NiABUIIEHOMY THUCKY;

3) npu HarpiBaHHI CyMIIIIi;

4) npu IHTEHCUBHOMY NEepPEMIIIyBaHHI.

14.Slxuit TUD XIMI1YHOTO 3B'S13KYy B MoJiekyii H,S?

1) HioHHMIA; 3) JOHOPHO-aKIENTOPHUI;
2) HENOJSIPHUN KOBAJICHTHUI; 4) nonsipHUN KOBAJICHTHUI.

15.51x1 BnactuBOCT1 XapakTepHi s H,S?

1) oTpyitHuU# Ta3 3 HEMIPUEMHUM 3aIM1aXO0M;

2) Ipu pO3YMHEHHI Y BOJI1 YTBOPIOE CHIIbHY KHUCIIOTY;

3) B OKMCHO-BITHOBHUX PEAKI[ISIX BUCTYNAE€ OKUCHUKOM;
4) He B3a€MOJII€ 3 KUCHEM.

16.51k1 BmacTUBOCTI MposBIIsie BOAHUMN po3unH H,S?

1) KUCITOTHI 1 OKHUCHIOBAJIbHI;
2) OCHOBHI 1 OKHCHIOBAJIbHI;

3) OCHOBHI 1 BIJHOBIIFOBAIbHI,
4) KUCJIOTHI 1 BITHOBJIIOBAJIBHI.

17.Yomy H,S nposiBiisie TUIbKU BIIHOBIIOBAIbHI BIACTUBOCTI?

1) Tomy 110 106p€e pO3UMHSIETHCS B BOJII;

2) tomy o atroM Cynedypy B H,S nepebyBae B HAMHIKUOMY 13 MOXKITHU-
BUX CTYIE€HIB OKUCHEHHS;

3) ToMy 110 MPOSIBISIE BIACTUBOCTI CIA0KOT KMUCIOTH Y BOAHOMY PO3UMHI;

4) Tomy 110 1y>KE€ TOKCHYHUA.

18.5ka cxema BimoOpaxkae nadbopaTopHuii crocid nooysanus H,S?

1) S + H, —» 3) FeS + HQSO4 —>

2)S+H,0 —» 4) S + NaOH —
19.IlponykroMm sikoi peaxkirii € H,S?

1) SO3 + HQO—) 3) Na2$O3 + H20 —>

2) Mg + HySO04 (xomu—> 4) H,80; —
20.51x1 peuoBrHH yTBOPIOIOTHCA Ipu B3aeMoali HyS 3 HNO;3oun )?

1) HQSO3 + NzOs; 3) SOQ + N02 + HQO,

2) S + N,0O5 + H,0; 4) peakilis He MPOXOJIUTh.
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21.5xa cxema BimoOpakae mpolec yTBOpeHHs Cyabdiny?

1) CUSO4 +st — CuS +HQSO4;

2) Cu + 2HQSO4 —> CUSO4 + SOQ + 2H20,
3) CU(OH)2 + HQSO3 —> CUSO3 + 2H20,
4) CuO + HQSO4 —> CUSO4 + H20

22.5Ix1 BmacTUBOCTI XapakTepHi 1ist coni K,S?

1) nerko riApomi3yeThCsl y BOAHOMY PO3UHHI;

2) B3aEMOJII€ 3 OKCHIaMU METaJiB;

3) moraHo pO3UYHUHSIETHCS B BOJI;

4) B OKHUCHO-BITHOBHUX PEAKI[ISIX BUCTYIAE OKUCHUKOM.

23.5x1 BnactuBocTi nposiBisie SO,?

1) BITHOBJTIOBAJIBHI; 3) OKHMCHIOBaJIBHI 1 BIIHOBJIIOBAJIBHI;
2) OKMCHIOBaJIBHI; 4) amboTepHU OKCH]I.

24, 5Ix1 BnacTUBOCTI XapakTepHi 1t SO,?

1) mpu po3YyMHEHH1 B BOJ[1 YTBOPIOE CUIIbHY KUCTIOTY;

2) He pearye 3 OCHOBHUMH OKCHJIAMH;

3) Merko OKUCHIOETHCS KUCHEM 3a 3BUYAaHUX YMOB;

4) B IPUCYTHOCTI CUJIbHUX BIITHOBHUKIB MPOSBIISI€ OKUCHIOBAIBHI BIACTH-
BOCTI.

25.1lpu B3aemMoii IKUX peYOBUH YTBOPIOE€ThCS SO,?

1) Mg + HQSO4(DO3B) - 3) CuO + HzSO4(p03B) —
2) Cu + HQSO4(KOHH) —> 4) Zn+ HQSO4(pO3B) —>
26.51ki pe4oBHHM YTBOPIOIOTHCS Tpu B3aemoii SO, 3 NaOH?
1) Na2804 + HQO, 3) Na2$O3 + HQO,
2) Nazs =+ HQO, 4) NaHSO4
27.51x1 BnactuBocTi nposiBisie H;SO5?
1) cuaBHOT KUCHOTH; 3) TEpMIYHO CTIHKOI CIIOITYKH;
2) CWJIBHOT OCHOBH,; 4) cnaOKoi KUCTIOTH, HECTIHKOT CTIONTYKH.

28.B sxiit peakuii H,SO; nposiBisie OKUCHIOBAJIbHI BIIACTUBOCTI?
1) 2HQSO3 + 02 = 2HQSO4,
2) HQSO3 s H20 + SOQ,
3) H,SO; + 2H,S = 3S{ +H,0;
4) H,SO; + CI, + H,O = H,SO,4 + 2HCI.
29.B skiii peakilii Na,SO3; BUCTynae BiTHOBHUKOM?
1) Na2$O3 + HCI —» 3) Na2$O3 + Nazs + HQSO4 —>
2) Na2$O3 + Ba(OH)z —> 4) Na2$O3 + KQCI'207 + HQSO4 —>
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30.B sikiit peakiii Na SOz BUCTya€ OKUCHUKOM?
1) Na2$O3 + SOQ + H20 —> 3) Na2$O3 + KQCI'207 + HQSO4 —>
2) Na2$O3 + Nazs + HQSO4 —> 4) Na2$O3 + KMI’IO4 + HQSO4 —>
31.4ki BnactuBocti nposiisie K,SO5 B peakii K,SO;5 + K,Cr,O7 + H,SO4—?

1) OKMCHIOBAJIBHI;

2) CTyIeH1 OKUCHEHHS €JIEMEHTIB HE 3MIHIOIOThCS;
3) BIIHOBJIIOBAJIBHI;

4) peaxiiist HE IPOXOAUTD.

32.5lka 3 peakIliii € IKICHOIO Ha COJI1 CyJIb(ITHOT KUCIOTH?

1) KQSO3 + NaOH — 3) KQSO3 + HCI —»
2) KQSO3 =+ Mg(NO3)2 —> 4) KQSO3 =+ CaCO3 —>

33.5lka cxema BioOpaXkae mpoliec yTBOPEHHS HATPii TiocyabdaTy?

1) 2Na2803 + 02 —> 2Na2804 3) Na2$O3 + S —I>Na2$203 )

2) 2Na + HQS —> Nazs + Hz; 4) SOQ + 2NaOH — Na2$O3 + H20
34 Ski BnactuBocTi nposiBisie SO3?

1) oKuCHIOBaNBHI 1 BITHOBIIOBAJIbHI, KUCIIOTHUN OKCHI;
2) OKHCHIOBaJIbHI, KUCIIOTHUN OKCHI;

3) BIZHOBIIFOBaIbHI, OCHOBHHUM OKCH/I,

4) OKMCHIOBaJIBHI 1 BITHOBIIOBAJIbHI, aM(POTEPHUIN OKCHUJI.

35.B sxiii peakuii yrBoproeThest SO3?

1) SO, + O, —mre s 3) H,S0; —

2) SOQ + H20 —> 4) Cu+ HZSO4(KoHu) —>
36.4xi pedoBUHM YTBOPIOIOTHCS Mpu B3aemoii SO; 3 Ca(OH),?
1) CaSO4 + HQO, 3) Ca(HSO3)2,

2) CaS + H,0; 4) CaSOs; + H,0.

37.4xi BnactuBocTI posBiisie po3urH HySO4?

1) KUCITOTHI 1 OKHUCHIOBAJIbHI;
2) OCHOBHI 1 OKHCHIOBAJIbHI;

3) OCHOBHI 1 BITHOBIIFOBAIbHI,
4) KUCJIOTHI 1 BITHOBJIIOBAJIBHI.

38.Yomy KOHIIEHTpOBaHa Cyab(aTHA KUCIOTA € CUIIBHUM OKUCHUKOM ?

1) Tomy 1110 10Op€E MOTIMHAE BOAY;

2) TOMY 110 BOHA CWJIbHUHN €JIEKTPOJIIT;

3) tomy 1o atroM Cynbdypy B H,SO, niposiBiisie HaWBUIMKM CTYMIHb OKU-
CHCHHA +0;

4) TOMy 1110 BOHA PO3KJIAJAAETHCA 3 BUILIEHHIM aToMapHOTO OKCUTEHY.
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39.41ki BNacTUBOCTI HE XapaKTepHI JJIs1 KOHIEHTPOBAHOI CyIb(PaTHOT KUCIOTU?

1) akTUBHO B3a€EMO/II€ 3 BOJIOIO, BUKOPUCTOBYETHCS SIK OCYLITyBay;
2) po34MHSIE BCl METaIN 0€3 BUHSATKY;

3) B3aeMOJIi€ 3 COJISIMM 1 JIyraMu;

4) nposIBIISIE BIIACTUBOCT1 CUJILHOTO OKMCHUKA.

40.Skuif 3 HaBeJEHUX HIKYE XIMIYHUX MTPOLIECIB BUKOPUCTOBYIOTH B IPOMHUC-
JIOBOCTI JUIsl OTPUMaHHS CyJIb(PaTHOI KUCIOTH?

1)2S0,+ 0, ———— 2S03;
2) 2stO3 + 02 = 2HQSO4,

3) CUSO4 + HQS = CuS + HQSO4;
4) HQSQO7 + H20 = 2HQSO4 .

41.B skiit peakiiii 0epe yyacTb po3BeieHa cylbdaTHa kuciora?
1) 4Zn + 5H,SO4 — 4ZnSO4 + H,S + 4H,0;
2) Hg + 2HQSO4 —> HgSO4 + SOQ + 2H20,
3) Zn+ HQSO4 —> ZnSO4 + Hz;
4) 2Ag + 2HQSO4 —> AngO4 + SOQ + 2H20
42.5Ik1 peuoBHHH yTBOPIOIOThCA IpU B3aeMo A1l Mg 3 HoSOyxom)?
1) MgSO4 + HQS + HQO, 3) MgO + SOQ + HQO,
2) MgSO, + Hy; 4) Mg nacuyetbest B HySO4 (komn)-
43.5Ik1 3 mepepaxoBaHUX HUKUYE METAJIIB MACUBYIOTHCS B PO3UMHI XOJOHOT
KOHIICHTPOBaHO1 CyJb(paTHOT KUCIOTH?
1) Fe iCr; 2) AgiSn; 3) Ca1Mg; 4) Al i1 Mn.
44, 5Ix1 MmeTany He B3a€EMOJIIIOTH 3 PO3BEICHOIO CYJIb(ATHOIO KUCIOTOIO 3 BU/1-
JIEHHSAM BOJIHIO?

1) CuiAg; 2) CoiNi; 3) Mg i Zn; 4) Fe 1 Al
45.51x1 peuoBHHH yTBOPIOIOThCA IpU B3aeMoali HySOy o) 3 Cu?

1) CuSO, + SO, + H,0; 3) CuO + H,S0s3;

2) CuSO; + H,0; 4) CuSO,4 + Ho.
46.I1Tpu B3aemognii sskoro Metany 3 HySOuon ) BUALIAETBCE HyS?

1) Co; 2) Fe; 3) Ag; 4) Zn.

47.YoMy KOHILICHTPOBaHY CYIb(aTHY KUCIOTY MEPEBO3SATh B CTATBHUX ITUCTEP-
Hax?

1) ToMy 110 MPOMUCIIOBICTh BUITYCKA€E TUIBKU CTaJIbHI LIUCTEPHU;

2) tomy 110 HySO4(xomn) TACUBYE CTAJIb;

3) ToMy 110 CTaJdbHI HUCTEPHU 3a0€3MEeUyIOTh HAIHHY T€pMETUUHICTD,
10 3ano00ira€ BUMapOBYBAHHIO KUCIIOTH;

4) TomMy 110 CTallbHI HUCTEPHU HE KOPOAYIOThH Ha MOBITPI.

30



48.51x1 peuoBrHH yTBOPIOIOThCA Ipu B3aeMoli HBr 3 HySOuonn)?

1) Br, + SO, +H,0; 3) peakIlisi He MPOXO/IUTh;
2) HBrO,4 + H,SOs; 4) SO5 + H,0O + Br,.

49.51x1 peuoBrHH yTBOPIOIOTHCA U B3aeMoli KI 3 Hy SOy oy ?
1) KQSO4 + HI, 3) Iz + HQS + KQSO4 + HQO,

50.4ka peakiiis € AKICHOIO Ha IPUCYTHICTh CYIb($aTHOI KUCIOTH Ta 1i CoJiei B
pO34MHI?

1) CaCO; + H,SO, = CaSO, + CO,T +H,0;
2) Ba®" + SO,” = BaSO4;

3) H,SO4 5 2H +S0,7;

4) H,SO4 + Zn = ZnSO,4 + H,T.

51. 5k 3MiHIOIOTBCS BIACTUBOCTI KUCIOT B psany H,S — H,SO; — H,SO4?

1) cuna KUCIIOT 3pOocTae 1 OKMCHIOBAJIbHA 3aTHICTh TEXK;

2) HeMae YiTKO1 3aKOHOMIPHOCTI;

3) cuia KUCIOT 3MEHIIYEThCS, OKUCHIOBAJIbHI BIIACTUBOCTI1 3pOCTAIOTh;
4) cuiia KUCJIOT 3pOCTa€e, OKMCHIOBAIBHI BIIACTUBOCTI MOCTIA0IFOIOThCSI.

52.5Ik1 coii He OyayTh T1IPOJI3yBaTUCS Y BOAHOMY PO3UHHI?

1) Nazs 1 KQSO3; 3) AIQS3 1 CUSO4;
2) Na2$O3 1 (NH4)2S, 4) Na2804 1 KCL
53.BoaHuii po34rH SKOi COJI1 Ma€ JYKHY PEaKIliio?
1) BaSO4 ) 2) KQSO3 ) 3) Na2804 ; 4) KQSO4 .

54.Bulepith BipHE TBEPIKECHHS.

1) SO, nposiBiisie TUTBKK OKHUCHIOBAJIBHI BIIACTUBOCTI;
2) xonnenTpoBana H,SO, He B3aemo/iie 3 MeTaIaMu;
3) SO; — anriapun cyab(iTHOT KUCIOTH ;

4) H,S nposBiisie TUIBKUA BIHOBIIOBAIBHI BIIACTUBOCTI.
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3 HITPOI'EH

Mema pooomu: TeopeTUUHO BUBYUTH 1 €KCIIEPUMEHTAJIBLHO JOCIIIUTH Biac-
tuBOCTI cnosiyk Hitporeny 3 ['inporenom ta OKCUTEHOM.

3.1 Baactusocrti cnoayk Hirporeny 3 I'izporenom ta OxcureHom

Atom Hitporeny Mae Ha 30BHIIIHBOMY €HEPreTUUYHOMY PIBHI 5 €JEKT-
pOHiB, 3 KX 2 — cmapeHi, 3 — Hecmapeni: 1s® 2s° 2p°. Jlas atoma Hitporeny
30y/I>K€HHS HEMOKJIMBE, TOMY MOT0 BaJICHTHICTh piBHA TpboM. Asie atoM Hitpo-
reHy MOXeE Bijyatu 1 eneKTpoH, NpH IIbOMY OJMH S-€JIeKTpoH ioHa N' Moxe
TepeiiTi Ha 3BibHEHY p-opOiTans. B naHOMy BUTAAKY BaleHTHICTh ioHa N pi-
BHa 4. TakuMm ynMHOM, BasieHTHICTh HiTporeny moxke Oytu piBHOIO 3 1 4, a cTy-
MiHb OKUCHEHHs BiA MiHyc 3 10 mitoc 5. B monekyni N, icHye Tpu KOBaJ€HTHUX
HEMOJIAPHUX 3B’ A3KH, 10 MOSICHIOE HOTO XIMIYHY 1HEPTHICTh 1 BUCOKY CTIHKICTb.

A3om — TUNIOBUN HeMeTal, 3a 3BUYAWHUX YMOB L€ Ta3, KM cKiajae
78% (3a 00’eMoM) aTMOC(EpHOTr0 MOBITPS. B MpOMUCIOBOCTI a30T OTPUMYIOTh
npu pextudikamii 3pimpkeHoro noBitps. B mabopaTopii a30T MOkHaA OTpUMATH
IIpY HarpiBaHHI CyMIIIl KOHIIEHTPOBAHUX PO3UMHIB aMOHIM XJIOPUAY 1 HATPii
HITPUTY:

NH4C1 + NaNOz = N2 + NaCl + 2H20

3a KIMHATHO1 TEMIIEpaTypH a30T HE pearye 3 MeTalaMH 1 HeMeTallaMu, 3a
BUHATKOM JIITIIO, SIKM MOBUIBHO BCTYINA€ B PEAKIII0 3 YTBOPEHHSIM HIimpuoy
Li;N. ITinBumenns temmnepatypu a0 500-600 °C momiTHO akTUBYE a30T 1 BiH
MOYMHAE B3a€EMOJISITH 3 AKTUBHUMH METajlaMu Ta BOJHEM 3 YTBOPEHHSAM HITPH-
niB. HaiiBuiia akTUBHICTb @30Ty JOCSTA€ThCA y T1a3Mi €JIEKTPUYHOTO PO3PALY.
B nux ymoBax a3oT B3aeMoJli€ 3 MaJOAKTUBHUMH METajaMH, a TaKOX 3 CHIIIIII-
€M, OOpPOM, ByTJIELIEM, KUCHEM.

3 HITpUAIB HAWOLIbIIE MPAKTUYHE 3HAUCHHS Mae amoriax. 1le 6e30apB-
HUHM ra3 3 XapaKTepHUM 3araxoM, JETIIUN 3a MOBITPs, 100pe PO3UMHSAETHCI Y
BOJI1 3 YTBOPEHHSAM T1IPOKCHUY:

NH; + H,O 5 NH;'H,O0 5 NH, + OH..

NH;-H,O — cnabka ocHoBa. s monekynu NH; xapakTtepHo NpuegHaHHS Ti1-
POTEH-10HY 32 JIOHOPHO-AKIENITOPHUM MEXAHI3MOM.

AMOHIaK OKUCHIOETHCSI PI3HUMH OKUCHUKAMU 3 YTBOPEHHSIM MOJICKYJISI-
pHOTO a30Ty. B mpHUCYTHOCTI MJIaTUHOBOTO KaTayli3aTopa OKUCHIOETHCS KUCHEM
MOBITPs 10 okcu B HiTporeny.

Kpim amoniaky Bimomi 1 iHmi cnoiayku Hitporeny 3 I'imporenom:
N,H,4 — rigpasun, NH,OH — rigpokcunamin, HN; — asuana kucnota. Bei nepe-
paxoBaHi CIIOIYKHU MPOSBISIOTH CUJIbHI BITHOBIIOBAIbHI BIIACTUBOCTI.
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3 Oxkcurenom Hitporen ytBoproe nekuibka okcuaiB: N>O, NO, N,O;,
NO,, N,O, N,Os. Hitporen (1) okcun — 6e30apBHUI Ta3 3 MPUEMHUM 3aIaxoM.
Horo n1o6yBaroTh TEpMIYHUM PO3KJIAIaHHSIM aMOHIN HITpaTy:

NH,NO; — N,O + 2H,0.

Ha BinmMiHy Bix iHIIUX OKCUAIB, N,O HE € OTpYIHOIO pEUOBUHOIO, ajle BANXaHHS
Horo BUKJIMKaEe XapakTepHuil cran “cr’sHiHHA®. Tomy N,O HazuBaioTh “Bece-
JWIBHUM Ta30M” 1 BUKOPUCTOBYIOTH B MEAMIIMHI K HapKOTU4YHUH 3aci6. [Ipu
HarpiBaHH1 N,O JIerKo po3KJIalaeTbCs Ha a30T 1 KUCEHb.

[Ipu B3aeMozil a30Ty 3 KUCHEM INPU BUCOKINA TeMIIEpaTypl YyTBOPIOETHCS
okcus NO. YV npoMucioBocti #oro 100yBaroTh, OKUCHIOIOYH aMOHIaK B TIPUCY-
THOCTI1 KaTainizaTopa — riatuau. NO — 0e30apBHUM ra3, Ha MOBITPI OKHUCHIOETh-
cs 3 yrBopeHHaM HitporeH (IV) okcuny:

2NO + 02 = 2N02

NO, — ra3 6yporo KoJibopy, pO3UMHHHUI y BOJ1, IPUUOMY PO3UMH Oe30apBHUMH,
10 MOSICHIOETHCS MPOTIKAHHIM PeaKIlii:

2NO; + H,O 5§ HNO, + HNO:s.

NO, — oTpy¥iHuii Ta3, NOJPA3HIOE CIU30B1I OOOJIOHKH OYeH 1 JUXAITBHUX IUISAXIB,
BIH € HIKUIJIUBUM BIAXOJAOM XIMIYHUX BHUPOOHUIITB, & TAKOX YTBOPIOETHCA SIK
JIOMIIIIKa TPU 3FOPSHHI PI3HUX BUJIIB MajvMBa B JBUTYHAX BHYTPIIIHBOIO 3rO-
PSAHHS 1 PI3HUX NAIUBHUX ycTaHOBKaX. N>O4 OTPUMYIOTH HPHU OXOJOKEHHI
NO,. N,O4 — 6e36apBHa piguHa, sika JAUCOIIIOE MPU HArpiBaHHI 3 YTBOPEHHSIM
NO..
N,03 1 N,Os — ManocTiiiki, BOHH JIETKO PO3KJIaAal0ThCs MPU KIMHATHIM

TeMIiepaTypi:

N203 = N02 + NO,

2N205 = 4N02 + 02.

N,0O3 1 N,Os — KUCHOTHI OKCHU[IH, M1 YaCc PO3YMHEHHS Y BOJ1 YTBOPIOIOTH BiJI-
noBigHO Himpumuy HNO; 1 rimpamny HNO3 kucnoru.

HNO; € ci1abkor0 0JHOOCHOBHOIO KHCJIOTOIO, BOHA HECTINWKA 1 ICHY€E JH-
e B po30aBiIeHUX po3unHax. B 3alexHOCTI Bl YMOB HITpUTHA KUCJIOTA Ta il
COJI1 MOXYTh MPOSIBISTH K OKUCHIOBAJIbHI, TaK 1 BIJHOBIIOBAJIbHI BJIACTUBOCTI.
Coni HNO, — Himpumu, TepMidyHO OUTbILI CTIHKI, HIX HITPATH.

HNO; — cunbHa Kuciora, IposiBiisg€ BCl BIACTUBOCTI Kuciaor. HNO; —
Iy’e CUIbHUI OKHCHUK; K po30aBlieHa, TaK 1 KOHIIEHTPOBaHA, BOHA OKHCHIOE
HeMeTasH 1 OUTbIIICTh METaMNIB:

S + 6HNO3 (KOHIL) — HQSO4 + 6N02 + 2H20,
3C + 4HNO3 (qom) = 3CO; + 4NO + 2H,0;
3Cu + 8HNOj3 (poss) = 3Cu(NO;), + 2NO + 4H,0.

30J10TO, TUTATHHA 1 TUTATUHOBI METAIM HE OKUCHIOIOTHCSI HITPATHOKO KHC-
JIOTOM0, 1X OKHCHIOE cyMill, 1o ckiamaeTbes 3 1 yactTuHu HNOj oy 1 3-X yac-
TiH HClyoy, (“mapcbka ropinka”). Taki MeTanu, siK 3ai1i30, XpOM, aJIOMIHIN 1
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JiesIKl 1HI — MacUBYIOThCS KoHIeHTpoBaHOo HNOj;. Ilinm vac HarpiBanHsa Ha
citii HNO; 4acTKoBO pO3KIIagaeThes:

4HNO3 = 4N02 + 02 + 2H20

Otpumyrors HNO3 B mpoMHUCIOBOCTI KaTaJITAYHUM OKMCHEHHSIM aMOHIaKy IIpH

MIJBUINCHIN TeMIlepaTypi: .
t

4NH3 + 502 =4NO + 6H20,
2NO + 02 = 2N02,
4N02 + 2H20 + 02 = 4HNO3

HNO; moxHa oTpumatu 3 HaTpii HITpaTy:
NaNO3(Kp) + HzSO4(K0Hu) = NaHSO4 + HNO3

Comi HNO; — nimpamu, nipu HarpiBaHH1 po3KJIaAaroThCs MO-PI3HOMY B
3aJIEKHOCT1 Bl YMOB IIPOBEJICHHS peakilii 1 Mpupoau KaTioHa coiii (AUB. J0ja-
TOK b — psin Hanpyr meTaniB):

2KNO; = 2KNO, + O, (metanu 10 Mg);
2Zn(NOs); = 2Zn0 + 4NO, + O, (Bix Mg no Cu);
2AgNO; =2Ag + 2NO, + O, (micas Cu).

VY Bursial OUTKOBUX pedoBUH HiTporeH BXOIUTH A0 CKIIaNy KOXKHOI po-
ciuHU 1 TBapuHU. be3 Oulka HeMae >KUTTS, a TOMY 3PO3yMUIO, SKY BaKIHUBY
POJIb BIAITPAE 1IEH €IEMEHT.

Hesiki cnonyku Hitporeny BUSIBISIIOTh TOKCUYHY Ait0. ['ocTpe oTpy€eHHs
aMOHIAKOM BHKJIMKA€ YPa)K€HHS O4Yed Ta NUXAJIbHUX LUISAXIB, 3aJUIIKY 1 3ama-
JIEHHS JIereHiB. MaKcUMaabHO JIOMYCTUMHI BMICT aMOHIaKy B TOBITP1 BUPOO-
Huuux npumitieHs — 0,02 mr/n. [Ipu oTpy€eHH1 aMOHIAKOM MEPIIOYEPTrOBUMH 3a-
XOJlaMU € YHCTE MOBITPS, CIOKIM, IpU BTPaATI CBIAOMOCTI — IITYYHE TUXAHHS.
TokcuuHMMHM € Tipa3uH, TIAPOKCUIIAMIH 1 BCl iX MOXIJHI, COJII HITPUTHOI KHC-
JOTU 1 HiTpaTHa Kuciorta. Hebesneky ckiagae HaJJMIIOK HITpaT- Ta HITPUT-
10HIB y MpOAYKTaxX XapuyyBaHHs. HiTpaT-i0HM y opraHi3mi JIOJUHU BITHOBIIO-
I0OThCSl 10 HITpUT-10HIB. ['emorno6in B3aemoie 3 NO, 1 BTpadae 34aTHICTh Iie-
PEHOCHUTU KUCEHb. Y HUTYHKOBO-KUIIKOBOMY TPAKT1 HITPUTH MEPETBOPIOIOTHCS
Ha HITPO30aMiHH — CHJIbHI KAHIEPOTE€HH1 areHTH.

3.2 3aBaaHHA 1151 CAMOCTIHOI podoTH

YuM NOSCHIOETHCS HEBUCOKA XIMIYHA aKTUBHICTh 30Ty Y BUIBHOMY CTaHi?

o Ttake HiTpuanu? SIke 3HAUCHHS HITPU/IB B TEXHIL1?

3. Skum criocoboM MOXKHA OTpUMAaTH a30T B Jlabopatopii? BianoBiae miarBep-
JITh PIBHSHHSM pPEaKIIii.

4. HameniTh NpuUKIaau peakilii, B SKUX a30T BUKOHYE pOJIb OKUCHHKA 1 MpH-
KJIaJIU peaKIliii, B AKUX BIH € BIIHOBHUKOM.

5. Sxki peakiii BioOpakaroTh Ja00paTOPHUN Ta MPOMHUCIOBUM criocoOu 100Y-

BaHHS aMOHI1aKy?

N —
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6. SIki BMacTMBOCTI MPOSIBIISE aMOHIAK B OKMCHO-BITHOBHHX PEAKIIISIX 1 YOMY?
Binnosiak miaATBEPAITh PIBHSAHHAMHU PEAKIIii.

7. Slke 3abapBneHHs Oyae Matu GpeHondTaiein B po3unHi amoHiaky? Yomy?

8. Uu MOXHA BUAQISTH 3aJIUIIKKA BOJIOTH 3 Ta30MOJI0HOTO aMOHIaKy 3a JOIo-
mororo HySOy (omy. @00 P,Os? Binnosink NOACHITS.

9. ki XiMiYHI BJIaCTUBOCTI MPOSBISAIOTH Tipa3uH 1 rigpokcuwinamin? Hapenitsb
MPUKJIAAHN PIBHSIHB peaKIliid.

10. /1o sixoro kiacy okcuaiB BigHOCATHCS N,O 1 NO?

11.HaBenits ciocobu oTpumanHs okcuaiB Hirporeny.

12.HaBeniTh XiMIYHI peakiiii, B pe3yJbTaTl SIKUX 3 MPUPOAHUX PEUOBUH OTPU-
MYIOTb HITPaTHY KHCIIOTY.

13.TlopiBHslTE TEPMIYHY CTIMKICTH HITpaTiB 1 HITpUTIB. Lo BinOyBaeThCs npu
HarpiBanHi takux cosieii: NaNO;, Pb(NOs),, NH4NO,, AgNO;? 3anumiite
PIBHSIHHS BIAMOBIIHUX PEAKLIIH.

14.4x orpumatn NH4NO;, BUKOPUCTOBYIOUM SIK BUXIJHI PEYOBUHU aTMoOcChep-
HUM a30T 1 Boay? 3anuiliTh PIBHSIHHS PEaKIii.

15.4xy 6ionoriuny ¢yukuito Bukonye Hirporen? Uum 3aBxau a3or OyB OCHOB-
HOIO CKJIaJI0BOIO aTMOC(EPHOro MoBiTps?

16.4xi cionyku HiTporeny € TOKCUYHUMHU JJ1s1 TFOAUHU?

17.111o Take “cMor” i sIK BIH YTBOPIOETHCS?

18.4xi cnonyku HiTporeHy MOXyTh CTaTH NMPUYMHOIO YTBOPEHHS “KHCIOTHHUX
J011iB”?

19.3akiHuiTh PIBHSAHHS peaKI[ii MI)X PEUOBUHAMM:

a) NO + KMnO, + H,0 > 1) KNO; +S+C —<;

6) P+ HNO3(1<0Hu.) —> II) NH; + KMnO,4 + H,SO4 —
8) Au + HCl +HNO; —> €) NH; + HI —

3.3 EkcnnepyMeHTaJIbHA YaCTHHA

Hocnio 1. Io0yBaHHs a30Ty

OO6nanHaHHA 1 peakTUBU: IITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
nMmaud, NaNQO,, po3und NH,Cl (macuu4.), ckinka.
> > >

Buectu B nipo6ipky 0,1 r HaTpiii HiTpUTy 1 HanuTH 0,5 MJI HACUYEHOTO
pPO3UMHY aMOHIH ximopuny. O6epexxHo HarpiTi. BHectu B npoOipKy Tii04y CKi-
nky. Illo cnocrepiraeTbes?

3anucaTy piBHSHHS peakiii JoOyBaHHS a30Ty.

Jocnio 2. 1o0yBaHHSI aMOHIaKYy, HOr0 BJIaCTUBOCTI

OO6nagHaHHA 1 pEaKTUBU: IITATUB 3 MPOOIpKamu, MpoOKa 3 BIABITHOIO
TpyOKOIO, IITATUB 3 JIANKOIO, CHUPTIBKa, ¢apdopoBa Haiika, KpUCTaIi3aTop,
ckisgHa manuuka, (NHy),SO4, Ca(OH),, HCI (koHII.), YepBOHUI JIaKMYCOBHUIA
naniperlb.
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B dapdoposy gamiky BHecTH mo 2-3 MikpoImmaTesisi aMoHii cyiabdary 1
KaJIbL1H T1IPOKCUAY Ta MepeMilaTH CKISHO nanuukoro. [lepexnactu cymimn B
CyXy NpoOIpKy, 3aKpIlUTH B IITATUBI TOPU3OHTAJIBHO 3 HEBEJIMKUM HAXUIOM
OTBOPY NPOOIPKK JTOHU3Y, 3aKPUTH MPOOKOIO 3 ra3oBiABIIHOI0 TpyOkoro. Ha
c1a0KOMY BOTHI CIIMPTIBKM HArpiBaTu cyMiil 3-5 XBWIHMH, 30Mparoyu aMOHIaK B
cyxy npoOipky oTBOpoM JoHHU3Y. Ilicis 4oro 3akpuTu mpoOipKy MayibleM 1, HE
NepeBePTAIOYH, 3aHYPUTH B KPUCTATI3aTOP 3 AUCTHUIOBAHOIO BOJOIO; BIAKPUTH
ii. IIpoOipKy 3 OTpUMaHUM PO3UMHOM, HE MEPEBEPTAIOUM, 3HOB 3aKPUTH Majb-
1eM, BUIHATH 3 KpHUCTali3aTopa, BIICTABUTH 1 30epeemu Ons HACMYNHO20 00-
cioy.

Jlo oTBOpY BIABITHOT TPYOKH MITHECTH a) CKIISIHY MAJIUYKY, Ky TOTepe-
JTHBO 3MOYUTH KOHILIEHTPOBAHOIO XJIOPUIHOIO KUCIOTOIO; 0) BOJIOTHI YEPBOHMIA
JAKMYCOBUH Hamipellb.

[TosicHUTH sIBUINA, K1 CIIOCTEPITalOThCS 1 3aITUCATH PIBHSIHHS PEAKI[in:

a) 100yBaHHS aMOHIaKY;

0) B3aeMO/Iii aMOHIaKy 3 BOJIOIO;

B) JUCOIlIallil BOAHOTO PO3YMHY aMOHIaKY;

I') B3a€MO/I1i aMOHIaKy 3 XJIOPOBOTHEM.

/locnio 3. PiBHOBara y BOAHOMY PO34HHi aMOHiaKy

OO6nanHaHHA 1 peakTuBH: mWITaTUB 3 npobipkamu, NH4Cl, po3unnu amo-
Hiaky, Al,(SO4); (0,2M), denondranein.

Otpumanuii B monepeaHbOMY JOCIilI PO3YMH aMOHIaKy PO3AUIMTH Ha
1Bl yacTUHU. B oany mpoOipky aojaTu kparuivHy (eHondraneiny, notim 2-3
MIKpOIINAaTeyis aMOHIM Xjopuay. SIK 3MiHWIACh IHTEHCUBHICTH 3a0apBIICHHS
po3uuny? Homy?

B npyry npo6ipky nonatu 0,5-1 mMi1 po3urHy alntOMiHIi cyabdarty.

3anucaru:

a) cXeMy piBHOBAaru B BOJJHOMY PO3YMHI aMOHIaKy;

0) MoJIeKyJIsipHE Ta HOHHE PIBHIHHSA peakilii B3aeMO/Iii alFOMIHIHA CYJIb-
¢darty 3 BOIHUM PO3YMHOM aMOHIAKYy.

Bkazatu, B sIKOMY HanpsMKY 3MIIIY€ETHCS PIBHOBAara B BOJHOMY PO34YHMHI
aMOHIaKy MpU BHECEHH1 aMOHI1# XJopuay? ANoMiHii cynbdaTy?

Hocnio 4. KataniTH4He OKUCHEHHS aMOHIaKy

OO6nagHaHHA 1 peakTUBU: TUIOCKOJOHHA KoJjiba 06’eMoM 2-3 11, mpoOka,
3aJli3Ha JI0KKa 3 JIOBTOI0 PYYKOIO, CIIUPTIBKA, PO3UMH aMOHiaKy (KoHIL.), Cr,Os.

B nnockonoHHy K010y HaJIMTH HEBEJNHMKY KUIBKICTh KOHIIEHTPOBAHOIO
PO3YMHY aMOHIaKy, CTPSAXHYTH KOJOY, 3MOYUTH ii cTiHKU. [licis uporo po3unH
BUJIUTH B CKJISIHKY, 3 K01 BiH OyB y3stuil. Konly 3akputi npoo6xoro.

B 3a7i3Hiii 1011 3 JOBrol0 3arHyTOI0 PYYKOIO CHIIBHO HArpitu 2-3 Mik-
pommnarens xpoMm (II1) oxcuay. BuliHATH J0XKKY 3 MOJYM’sl, BHECTH ii B TOPJIO
KoJ0u 1, cTpsixytoud, Bucunatu Cr,Os (Bci onepallii mnoTpiOHO MPOBOAUTH LIBHU-
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nko). Crioctepiratu poszkaproBanHs Cr,Os;, ke BIAOYBA€ThCS BHACHIIIOK BHUJI-
JIEHHS TEIUIOTU MiJ Yac KaTaJliTUYHOIO OKMCHEHHS aMOHIaKy Ha YacTHHKax
CI'203.

3anucaTi CIOCTEPEKEHHS 1 TOCTAaBUTH KOE(DILIEHTU B PIBHSHHSIX peak-
11, 0 BIOYBAIOTHCS MPHU IILOMY:

NH; + 0, — 2= NO + H,0;
NO + 02 —> NOQ,

N02 + HQO —> HN02 + HNO3,
NH; + HNO3 —> NH4NO3,
NH3 + HN02 —> N, + HQO

Mocnio 5. AAxicna peaxuis na NH," - ion

OO6nanHaHHA 1 peakTUBU: IUITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
pumau, NH,Cl1 (1M), NaOH (1M), yepBOHUIi TaKMyCOBHUH TaIipellb.

B npo0Oipky BHecTH 0,5 MJ1 pO34nHY COJli aMOHIt0 1 0,5 MJT pO3UUHY JIYTY.
Harpitu npo6ipKy 1 Haj ii OTBOPOM MOTPUMATH BOJIOTUNA YEPBOHUI JIAKMYCOBHIA
namipenb. 3a 3amaxoMm 1 3MIHOIO 3a0apBJIE€HHS 1HAMKATOpa MEPEKOHATHUCS, IO
BUJIUISIETHCS aMOHIaK 1 yTBOprotoThest onu OH'.

3anucaTy CIOCTEPEKEHHS 1 pIBHSHHS PEaKIIiid.

Jocnio 6. BiTHOBJIIOBaJIbHI BJIACTHBOCTI AMOHiaKy

OO6nanHaHHA 1 peakTUBU: IITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
puMau, OpomHa Boja, po3unHu KMnO, (0,5M), K,Cr,07 (0,25M), po3unH amo-
Hiaky (25%).

B tpu npoOipku BHectu 1o 0,5 M1 po34yuHiB a) OpOoMHOT BojM; 0) Kamii
NepMaHraHary; B) Kaiii guxpomaty. B koxHy npoOipky Hamutu 1o 0,5 M po3s-
YUHY aMOH1aKy. Po34uHu Harpitu 10 3MiHU 3a0apBieHHS.

3anucaT CIIOCTEPEKEHHS 1 PIBHAHHS BIAMOBIIHUX PEaKIid, BPaXOBYIO-
YH, 0 aMOHIAK OKHUCHIOEThCA 0 a30Ty, MnQO4 BimHOBIIOETHCS 10 MnO,, a
CI'2072_ 0 CI’203.

Hocnio 7. Io0yBaHHSI HATPil HITPUTY

OO6nanHaHHA 1 peakTUBU: IITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
pumau, KNOs3, KI (IM), K,Cr,07 (0,25M), H,SO4 (0,5M), ckinka.

Baectu B cyxy npo6ipky 2-3 mikpommatens KNOs, Harpitu ii 10 npu-
MUHEHHS BUAUICHHA razy. BusButu, sikuii ra3 Buguisierbes. [icnst oxonomkeHHs
pOoOIPKK PO3YMHUTH TBEPAUN 3aJIMIIOK Y BOAL. SIK JOBECTH, 1110 B pO3YMHI MicC-
TUTBHCA CUTb HITPUTHOI KUCJIOTH ?

3anucaTy COCTEPEKEHHS Ta PIBHSIHHS PEaKLiii:

a) TEPMIYHOTO PO3KJIAly Kaliil HITpary;

0) sSKi JOBOJATH, IO YTBOPEHUM MNPOAYKT — CUIb HITPUTHOI KHUCIOTHU
(muB. mocmix 8).
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Jocnio 8. OkucHIOBaIBHI Ta BIIHOBIIOBAJIbHI BJaCTUBOCTI HITPHUTIB

OO6nanHanHg 1 peakTuBd: WTaTuB 3 mnpodipkamu, K,Cr,0O; (0,25M),
KI (IM), NaNO, (1M), H,SO4 (0,5M).

1) Hanutu B ipoOipky 0,5 M1 po3unHy Kalliid 10JIUy, TIAKUCITUTH CYJIb-
(baTHOIO KUCTOTOIO 1 10AATH PO3YUH HATPIM HITPUTY.

2) Hanutu B nipoOipky 0,5 M pO3UMHY OUXPOMATy, MIAKUCIUTH CYJib-
(baTHOIO KUCTOTOIO 1 10AATH PO3YUH HATPiM HITPUTY.

[TosicauTu 3MiHy 3a0apBiI€HHS PO3YMHIB, 3aMKcAaTH PIBHSHHS pEakiii.
Sxi BmactuBocTi nposieiisie NaNO; B nociigax 1) 12)?

Jocnio 9. BnacTuBOCTi HITPATHOI KUCJI0TH
(Oocnio nposooumu y eumsoicHitl wagi)

OO6nanHaHHA 1 peakTUBU: IUTATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
puMmad, Zn, Sn, S, HNO; (xon1u. 1 1M), BaCl, (0,5M), NaOH (1M), yepBoHwMit
JAKMYCOBUH Hamipellb, CKiIKa.

1) Po3kian HiTpaTHOI KUCIOTH MIPU HArpiBaHHI.
HanuTu kibka KparivH KOHIEHTPOBAHOI HITPATHOI KUCIOTH 1 HAarpiTH mpooip-
Ky. BHectu B mpoOipky Tiuitouy ckinky. IIlo cmocrtepiraerbes? 3anucatu pis-
HSIHHS OKMCHO-BITHOBHO1 peaKIlii 1 BKa3aTu ii TUII.

2) Jlis Ha MeTaIu KOHILIEHTPOBAHOT HITPATHOT KUCIIOTH.
B oany mpoOipKy MOKJIACTH IIMATOK IIMHKY, B 1HIILY — OJOBa 1 JTOAATH KiJIbKa
KpaIuIMH KOHIIEHTPOBAHOI HITPATHOI KUCIOTHU. SIKUM ra3 BUAUISEThCS? 3anucaTu
CIIOCTEPEKEHHS 1 PIBHSHHS peakiliid, BpaXOBYIOUH, 110 B APYTiid mpoOipIll yTBO-
proetses H,SnO:s.

3) His Ha meTanu po30aBieHoi HITPATHOT KUCIIOTH.
B onny npo6ipKy MOKJIAacTH MIMATOK Mijll, B IHIIY — IMHKY 1 gojgatu no 0,5 mi
po3uMHy HiTpaTHOI Kuciotu. [lepmy npobipky HarpiTu. PiguHy B Apyriil npo-
Oipui 300BTYBAaTH MPOTATOM 1-2 XBHWIIMH, MOTIM 3JIUTA PO3YUH 3 METAIy, KU
HE MPOpearyBas, i JOBECTH HAsBHICTh B po3unHi ifony NH, . 3amucaTu piBHSH-
HSl peaKLii.

4) [is Ha HEMETaIl KOHIIEHTPOBAHOI HITPATHOI KUCIIOTH.
B npo6ipky HadUTH KiJIbKa KparyiiH KOHIIEHTPOBAHOI HITPATHOI KUCIOTH, MO-
KJIACTU IIMATOK CIpKH 1 Harpitu. Ilicist oXonompKeHHs pIAMHY BUIIMTH B IPoOip-
Ky 3 BOJIOIO 1 BUSIBUTH B PO3UMHI CYJIb(paTHY KUCIOTY.

3anucaTy piBHSHHS peaKIii.

Hocnio 10. OxucHIOBAJIbHI BJIACTUBOCTI HITPaTiB

OO6nanHanHs 1 peakTHBU: (dappopoBa yallika, €IEKTPUYHA TUIUTKA, MO-
pomok Al (Mg), NaNOj; (0,5M), NaOH (xoH11.), 4epBOHUHN JTaAKMYCOBUH Marii-
pelb.

Buectu B yaniky no 5-10 kparivH po34nHIB HATPiil HITpaTy 1 HATPIH Ti-
apokcuny 1 gonatu 2-3 mikpommnarens nopowky Al (Mg). O6epexxHo Harpitu
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(ne kun’samumu!) po3urH. B napu HaJ 4alIKo BHECTH BOJIOTMI YEpBOHUMN JIaK-
MYCOBHUI Tarmipelb. 3a 3amaxoM 1 3MiHOIO 3a0apBiICHHS 1HAMKATOpa MEepeKOHa-
TUCH y BUIUICHHI aMOHIaKYy.

3anucaTi CIOCTEPEKEHHs 1 piBHSAHHA peakuii okucHeHHa Al (Mg) na-
Tpiil HITPUTOM y JTY>)KHOMY CEPETIOBHUIIIL.

3.4 KOHTpOJIbHI TECTOBI 3aBIaHHS

1. SIxa enexrponHa hopMyina Bigmosigae oy N° ?

1) 1s*2s*2p’; 3) 1s°2s%; 5) 1s*2s%2p®3s";
2) 1s*2s™2p’; 4) 1s*2s*2p"; 6) 1s°2s*2p°.
2. SIka enexrponHa hopMyina Bigmosigae omy N*?
1) 1s°2s2p°%; 3) 1s%25°2p®3s'; 5) 1s%2s°2p’;
2) 1s*2s%2p’; 4) 1s°2s'; 6) 1s°2s.
3. B sxiii cionyui cTyniHb okucHeHHs HiTporeny — no3uTuBHe 4ucio?
1) NasN; 3) NH4CI; 5) NH;;
2) NF;5; 4) N,Hy; 6) NH,OH.
4. Slka pe4oBHHA MPOSBIISE JIMILIE OKUCHIOBAIBHI BIACTUBOCTI?
1) NO;,; 2) NoHy; 3) No; 4)N,0s; 5)NH;; 6) NH,OH.
5. B sxiit peakuii N, mposBiisie BiIHOBIIOBaIbH1 BIaCTUBOCTI?
N, + Li —> 3) N, + H,——
DN, +0,— HB+N,—
6. B sxiii peakuii N, nposiBisie OKMCHIOBAJIbHI BIaCTUBOCTI?
)N, + 1L, —> 3)N, + 0,—
2)N, +Cl, - HN, + Al —
7. Tlix 9yac TepMIYHOTO PO3KIAAY SKOI COJIl YTBOPIOETHCS a30T?
1) Pb(NO3), —» 3) NH4NO, — 5) KNO; —»
2) AgNO; —> 4) NH4NO; —> 6) Cu(NO;3), —>
8. Ilpu B3aeMo/li IKMX PEUOBUH YTBOPIOETHCS N;?
1) Zn + HNO; ko) 3) N,O; + H,O —» 5)NH;+ O, —»

2) NO + KMnO,4 + H,SO4 — 4)NH; + O,—— 6) NO + Cl,—>
9. SIki BIacTUBOCTI MPOSBIISIE BOAHUN PO3YMH aMOHIaKy?

1) KUCITOTHI 1 OKHUCHIOBAJIbHI;
2) OCHOBHI 1 OKHCHIOBAJIbHI;

3) OCHOBHI 1 BIHOBIIFOBAJIbHI,
4) KUCJIOTHI 1 BITHOBJIIOBAJIBHI.
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10. Akoro peakuiero MoxkHa orpumatu NH;?

1) Ca(OH), + NH,Cl—— 4) NH,NO, —
2) NH,NO; —— 5) Mg + HNO; eomn) —
3) Cu(N03), — 6) NO, + H,0 + 0, »
11.51x1 pedoBUHU YTBOPIOIOTHCS TIpHU B3aemoaii Mg;N, 3 H,O?
1) NH;+MgO; 3) Mg(NO03); 5) NH; + Mg(OH),;
2) N,O5; + Mg; 4) MgO + NO + Hy; 6) N, + Mg(OH),.

12. 511 BIaCTUBOCTI MPOSBIISIE BOAHUN PO3UYMH TiApa3uHy?

1) BITHOBTIOBaJIbHI 1 KMCJIOTHI,

2) BIAHOBJIIOBAJIbHI 1 OCHOBHI,

3) BIZHOBIIIOBaIbHI, OKUCHIOBAIbHI 1 KHUCIIOTHI;
4) BIIHOBIIOBaJIbHI, OKHCHIOBAJIbHI 1 OCHOBHI;

13. 41 BIacTUBOCTI MPOSIBIISIE BOJHUN PO3YMH TAPOKCUIAMIHY ?

1) KUCITOTHI 1 BITHOBJIIOBAJIbHI;

2) OCHOBHI, OKHCHIOBaJIbHI 1 BIIHOBTIOBAJIbHI;
3) OCHOBHI, BiTHOBIIIOBAJIbHI;

4) OCHOBHI, OKHCHIOBAJIbHI.

14.51x1 okcuIM HECONETBIPHI?

2) N20 1 NOQ, 4) N02 1 N203, 6) N205 1 N02
15.3a sikoro peakiriero MokHa orpuMat N,O?
N, + 0, — 4) NH,NO; —
2) NH4N02 — 5) NO + KQCI'207 + HQSO4 —>
3) NaNO; — 6) Mg + HNO3 (o) —
16.B sxiii peakuii NO nposiiisie OKUCHIOBaJIbHI BJIaCTUBOCTI?
1) NO + KMnO, + H,SO4, — 3) NO + Zn —>
2)NO+0O;, > 4)NO + Cl,—>
17.B sxiii 3 peakiiiit NO Buctynae BiIHOBHUKOM?
1) NO + KQCF207 + HQSO4 —> 3) NO + H, —> H20+
2) NO + CrC1, + HC1 — CrCl; + ... 4)NO + Zn —>

18. ki BnactuBocTi nposiBisie HitporeH (II) okeun B peakiii
NO + chr207+stO4 —9?

1) OKMCHIOBAJIBHI;

2) BIHOBJIIOBAJIBHI;

3) cTyIiHb OKUCHEHHS €JIEMEHTIB HE 3MIHIOEThCS;
4) peaxiiis He B110YBa€ThCA.
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19.11pu B3aemoii AKUX pe4OBUH YTBOPIOeTHCA NO?

1) Ni+ HNO3(p036_) - 4) NO, + H,O —>

2) Ag + HNOS(KOHL[.) - 5) N02 + 03 —>

3) N205 + H20 —> 6) Ca(OH)2 + NH4C1 —>
20.ITpoaykroMm sikoi peakiiii € NO?

1) Pb(N03), — 4) N,O; + H,0 —

2) Cu+ HNO3 (komi) —> 5) NH; + O, —

3)NH; + O, - 6) NH,NO; —
21.B sxiit peakiii HNO, nposiBiisie OKMUCHIOBaJIbH1 BIACTUBOCTI ?

1) HNO; + KMnO, + H,SO4 — 3) HNO, + HI —»

2) HN02 + KQCI'207 + HQSO4 —> 4) HN02 + NaOH—
22.B sxiit peakuii HNO, nposiBiisie BiTHOBIIOBaJIbHI BIACTUBOCTI?

1) HN02 + KQCI'207 + HQSO4 —> 3) HN02 + KOH—

2) HNO, + H,S —» 4) HNO, + HI —»
23.5Iki BIacTUBOCTI MPOSIBIISIE KaTiil HITPUT B peaKIlii

I(NOQ + KMI’IO4 +H20—)

1) OKMCHIOBAJIBHI;

2) BIIHOBIIOBAJIbHI,

3) OKHCHIOBaNIbHI 1 BITHOBIIOBAJIbHI,

4) cTyIiHb OKUCHEHHS €JIEMEHTIB HE 3MIHIOETHCS.

24 $Iki BNacTUBOCTI MPOSIBISIOTH HITPUTH ?

1) OKMCHIOBAJIBHI;

2) BITHOBIIIOBAJIbHI,

3) OKHCHIOBaJIbHI 1 BITHOBIIIOBAJIbHI,

4) He MPOSBIISIIOTh OKUCHIOBAJILHUX 1 BIIHOBJIIOBAJIbHUX BJIACTUBOCTEH.

25.51ki peyoBrHM YTBOPIOIOTHCS Tpu B3aemoaii HNO, 1 HI?

1) HNO3 =+ Iz =+ HQO, 3) N205 =+ Iz =+ HQO,
2) NO + Iz + HQO, 4) N02 + Iz + H20

26.5x1 BnactuBocTi nposiBisie NO,?

1) OKHCHIOBaTBHI 1 BITHOBIIOBAIbHI; OCHOBHUIN OKCHI;
2) OKHCHIOBaJIbHI; KUCIIOTHUM OKCH/I;

3) BIZHOBIIIOBAIbH1; KUCIIOTHHI OKCHI;

4) OKHMCHIOBAJIbHI 1 BIIHOBIIOBAJIbHI; KHCIOTHHH OKCH/I,

27.Skoro peakuiero moxkHa orpumatu NO,?

1) KNO;—— 3) Au (NO3);— 5) Cu + HNO3(poss) —
2)NH,NO;——  4)NH;+ 0, —» 6) N,Os+H,0—
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28.Sxoro peakiriero MoxxHa oTpumMatu N,Os?

DN, +0,— 3)NH; + 0,—> 5\NO+ 0, -

2) HNO; — 4)NH; + 0, — 6) HNO; + P,Os —
29. 41 BnactuBocTi npossisie N,Os?

1) BITHOBHUK; OCHOBHHI OKCH]I;
2) BIIHOBHUK; KUCIIOTHHMN OKCH/I,
3) okucHUK; aMm(pOTEpHUN OKCHUJT;
4) OKMCHUK; KHCIIOTHUN OKCH]I;

30.1Ipu B3aemoii AKUX pe4OBUH YTBOPIOETHCA NyOs?

1) NO + N02 —> 3) N203 + H20 —> 5) Cu + HNO3(1<0HL1.) —>

2) N02 + H20 —> 4) N02 + 03 —> 6) N02 + 02 + HQO —>
31.4xkor0 peakuiero moxkHa orpumatu HNO;3?

1) NO + H,O —» 4) NaNO, + HC1 —»

2) N203 + H,O —> 5) NH3H20 + HC1 —»

3) NH3 + 02 —> 6) NO + KMI’IO4+ HQSO4 —>
32.B sxiit peakuii HNOs3 (o) IPOSBIISiE OKUCHIOBAJIbHI BIACTUBOCTI?

1) KCI+ HNO; — 3) C+ HNO; —

2) Mg(OH), + HNO3; —» 4) ZnO + HNO; —

33.5ka peakiiis 3a y4acTio po30aBJIEHOTO PO3YMHY HITPATHOT KUCIOTH € OKHC-
HO-B1IHOBHOIO?
1) MgO + HNO3 —> 3) Ca(OH)z =+ HNO3—)
2) Mg+ HNO; —» 4) NaCl + HNO; —

34 5Iki pe4OBUHU YTBOPIOIOTHCSA MPU B3a€EMOJIIT Zn 3 KOHIICHTPOBAHOIO HITpAT-
HOIO KHCJIOTOKO?

1) Zn(NO3)2 + NO + HQO, 4) Zn0O + H2:
2) ZnO + NO, + H,0; 5) Zn(NOs3), + Ha;
3) Zn(NO3)2 + N02 + HQO, 6) Zn(NO3)2 + NH3 + H20

35.51ki pedyoBUHHM YTBOPIOIOTHCS Tpu B3aemojii Cu 3 po30aBiI€HUM PO3UYUHOM
HNO3?

1) CU(NO3)2 + N02 + HQO, 4) CU(NO3)2 + N2 + Hz;

2) CU(NO3)2 + Hz; 5) CU(NO3)2 + NO + HQO,

3) CuO + N02 + HQO, 6) CU(NO3)2 + N2 + H20
36.51k1 peuoBuHN yTBOPIOIOTHCS Ipu B3aeMoAll Cu 3 HNO3 (o )?

1) CuO + N02 + HQO, 4) CU(NO3)2 + NO + Hz;

2) CU(NO3)2 + N02 + Hz; 5) Cu(NO3)2 + H2;

3) CuO + NO + HQO, 6) CU(NO3)2 + N02 + H20
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37.5ka pE€YOBHHA IICPCBAKHO YTBOPIOETHCA IIPHU B33€MOI[ﬁ Mg 3 HAIJIUIIKOM
HNOS(p036.)?

38.51k1 peuoBuHHU yTBOPIOIOTHCA IpHU B3aeMOALT S 3 HNO3 (xop)?

1) HQS + NO, 4) HQSO4 + NH3 + HQO,

2) HQS + N02 + HQO, 5) HQS + NH3 + HQO,

3) SOQ + NH3, 6) HQSO4 + N02 + HQO
39.11ix yac TepMIYHOTO PO3KIAAY SKOI COJI1 YTBOPIOETHCS MeTa?

1) Pb(NO;)y; 3) AgNOs; 5) NaNOs;

2) Ca(NOs); 4) NHsNOs; 6) Co(NO3),.
40.1Tix yac TepMIYHOTO PO3KIAAY AKOI COJI1 YTBOPIOETHCA HITPUT?

1) AgNOs; 3) Pb(NO;)y; 5) NH4NO:s;

2) Cu(NOs)y; 4) KNOs3; 6) Hg(NO3),.
41.Tlix yac TepMIYHOTO PO3KIAAY AKOI COJ1 YTBOPIOETHCA OKCHUJT METay?

1) Hg(NOs):; 3) Ni(N03)y; 5) Ca(NO3)y;

2) AU(NO3)3; 4) NaNO3; 6) NH4NO3
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4 POCPOP

Mema po6omu: TeopeTUIHO BUBYUTHU 1 €KCIIEPUMEHTAIBHO JOCIIIUTH BJIACTH-
BOCTI crionyk @ocdopy.

4.1 ®ocdop Ta iioro cnoayku. PocopHi KuCJI0TH

Atom Docdopy Mae Taky eIeKTpoHHY cTpykTypy 1s°2s°2p°3s*3p 3d’.
VY 30ymKeHOMY CTaH1 OJIUH €JIEKTPOH 3 3s- opOiTalli MOXKE MEPEXOAUTH Ha BaKa-
HTHY 3d- opOiranb. Tomy aTom @ocdopy nposiBisie BaJeHTHICT 3 15, a CTYIIHb
OKHCHEHHS HOTO 3MIHIOEThCS Bi MiHYyC 3 110 +5.

VY 3eMHil KOpi ocHOBHA KibKicTh Dochopy nepedyBae y BUIIISAL HOTO
I’ ITUBAJICHTHUX CIIONYK, Y BUIBHOMY CTaHi BiH He TparuisieTbcsi. CHPOBHHOIO
IUIsl OTpUMaHHS gocghopy € PocPopuT, sIKU MPOKAPIOIOTHh B €ICKTPUUHHUX TIe-
Yyax y CyMillli 3 KBapIeBUM MickoM 1 kokcom npu 800° C:

2Ca3(POy), + 10C + 6S10, = 6CaSiO; + P4 + 10CO.

[Tapy docdopy KOHIEHCYIOTH MiJ BOJOK y BUTIsLAl Outoro docdopy.
Monekyna dochopy mae cknan Py, a mpu Bucokux temmepatypax — P,. Ilpu
OXOJIOJPKEHH1 Tapu OTPUMYIOTh 01 pochop — aKTUBHUMN, OTpYHHUHN, camo3a-
rOpaEeThCs Ha MOBITPI, 100pe pO3UYMHHUMN B OpraHiyHUX po3unHHUKaX. [Ipu Tpu-
BaJOMy HarpiBaHHi Ouoro ¢ocdopy yrBOproeTbcs uepBoHUI (ochop, MeHI
aKTUBHUU, HIK OUTUi. ICHY€e HE MEHIIIe IIECTH PI3HUX BUAIB 4epBOHOTO (hocdo-
py. Yopnuit hochop noaiouuit 1o rpadiry, Mae mapyBaTy OyA0BY, € MaJIOAKTHU-
BHUM, €JIEKTPOIPOBITHUM.

docdop Bimirpae BeTUKY poJib B XKUTTI KJIITHH 1 opranizmis. PociuHu
cnoxuBatoTh ochop 3 rpynTy y Burisai gocdaris. B kinituHax pociuH 1 TBa-
puH @ocdhop BXOAUTH A0 CKIAAy PI3HUX OpraHiuHux crnonyk. [licins BigMupan-
Hs opraHizmiB dochop nmoBepTaeThCs B TPYHT, ajie [bOr0 HEIOCTATHBO IS 3a-
Oe3rneyeHHs1 pociuH. TOMy CUIBChKE TOCIOIAPCTBO MOTpeOye mocTayaHHs HOro
y BUrJIsi1 ochopHUX JOOPUB.

Cynepdocharu (nmpoctuii 1 MOABINHUN) OTPUMYIOTh IUIIXOM OOpOOKHU
dbochopuTiB cynbdpaTHOIO KUCIOTOIO:

Ca3(PO4)2 + 2HQSO4 = Ca(H2P04)2 + 2CaSO4,

Ipocruii cynepdpocdar

Ca3(PO4)2 + 3HQSO4 = 3CaSO4 + 2H3PO4,
Ca3(PO4)2 =+ 4H3PO4 = 3C3(H2PO4)2;

IMongiiinuii cynepdocdar

Ca(OH)z + H3PO4 = CaHPO42H20

Ipeuumnirar

dochopHo—a30THUM 100pUBOM € amo(doc, KUl B OCHOBHOMY MICTUTh
coul NH4H2PO4, (NH4)2HPO4, (NH4)3PO4.

dochop yTBOpIOE NIeKUIbKAa BOAHEBUX criosyk. OnaHa 3 HUX — Qocin
PHj; € ananorom amoniaky. besnocepennro B3aeMoziss Mk hocopoM 1 BogHEM
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B1I0YBa€THCS MOBUIBHO, TOMY (GocdiH A00yBalOTh TiApoiaizoM GocdiaiB aKTHB-
HUX MeTaliB, abo B3aemMoziero 0ioro pocdopy 3 Tyramu:

Mg;P, + 6H,0O = 2PH; + 3Mg(OH),;
4P + 3NaOH + 3H20 = PH3 + 3NaH2P02.
Harpiii rinodocdir
PH; — Ge30apBHuii raz, ayxe oTpyiiHUH, caMmo3aiiMa€eThCsl Ha MOBITPI:
2PH3 =+ 402 = P205 =+ 3H20

Kpim razomnonibnoro 3a 3BuuaiiHuX yMoB ¢ochiny Bimomuii audocdan
P,H, — »xoBTa pinuna 3 Temnepatyporo kumiHHs 63 °C, sika 3a cki1aioM nojioHa
1o rigpasuny N,oHy, 1 TBepaa xoBta peuoBuna (PH)y, sika mae naniroroBy 0yno-
By — PH — PH — PH — . Boauesi cnionyku ¢ocdopy Ta iX NOXiJHI € CUIbHUMHU
BIJTHOBHUKAMHU.

Hieto cynbdaTHOT KHCIOTH Ha Oapiit rimodocdit oTpuMyroTh hochop-
HYBaTUCTY KUCJIOTY:

Ba(H2P02)2 + HQSO4 = BaSO4 + 2H3P02

docdopHyBaTUCTa KHCIOTA HE MA€ aHTIAPUILY, TEPMIUHO HE CTiiKa, A0-
CUTb CUJIbHA, OJTHOOCHOBHA, IUCOIIIIOE 32 CXEMOIO:

H;PO, S H' + H,PO,".

docdop yTBOpIOE 2anoeeniou ipu Oe3mocepeHId B3aeMO/Ii 3 rajoreHa-
MU. 32 XIMIYHUMH BJIACTMUBOCTSIMH rajoreHian Ggocopy € rajoreHaHrigpuiamH,
BOHU B3a€MOJI1I0TH 3 BOJIOIO, YTBOPIOIOYH JIB1 KUCIIOTH, a 3 IyTOM—/IB1 COJIi:

PC15 + 8KOH = K3PO4 + 5KC1 + 4H20,
PI; + 3H,0 = H;PO; + 3HL
[Ipu noBiIbHOMY OKHMCHEHH1 Pocopy 3a HU3BKUX TEMIEPaTyp YTBOPIO-
eTbcst pocgop (I1) oxcuo, KUl 3MaTHUN O CAMOOKHCHEHHS Ha TOBITP1 MpH
50—60°C.
4P + 302 = 2P203 (P406),
P,0;5 + O, = P,0s5 (P409).

3 xonoaHO0 BoAow P,O3; MOBUIBHO pearye 3 yTBOpeHHSIM gochopucmoi

Kucjiaomu .
P203 =+ 3H20 = 2H3PO3

H;PO; — 1BOOCHOBHA KHCIOTA:
O

H—O—P—O—H

H
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OcHoBHMM TIpOJyKTOM criasitoBaHHs hochopy € pocop(V) oxcuo:
4P + 502 = 2P205 (P4010).

P,05 — no6Gpe nornuHae Boay, € €peKTUBHUM OCYIITyBaYEM:
Ha XOJIOAY
P,Os+H,O = HPO; wmemagocghamua xucnroma,
a TIpU HarpiBaHH1 IPOTIKAIOTh PeaKIlii:

P,0Os + 3H,0 = 2H3PO4  opmogpocpamua kucnoma,
2H;PO, = H4P,07 + H,O nipogocgpamna (ougpocpamna) kucroma.

H;PO,4 — B 4MCTOMY BUIISIII — KPHCTaTiuHA PEUOBHHA 3 ty, = 42°C.

3 Bogoro H3PO, 3mimryerhest B Oyab-skuX criBBiHOMIEHHSX. OpTodoc-
(datHa KucimoTa — HaUOLIBII cTiiika popMa dochopy y BUIIOMY CTYNEHI OKHC-
HeHHs. H3PO4 ik TpHOCHOBHA KUCIIOTA JUCOIIIOE CTYMIHYATO, IPUUOMY 3a Te-
pmuM cryneHem aucortiaimii H;PO,4 — kuciora cepeanpoi cuiiu, a 3a IpyruMm i
TpeTiM — ciabka kuciora. OprodocdaTHa KUCIOTa YTBOPIOE TPU PAIU CONEH:
ouciopoeengocamu, ciopoeengocpamu 1 gocpamu ( NaH,PO4, Na,HPOy,,
Na3PO4).

®docdop Ha3UBaIOTh “€IEMEHTOM KUTTA 1 AYMKH OCKUIBKM BiH Mic-
TUTBCA B YCIX YAaCTHHAX POCJIMH, B OpraHi3Max TBapUH BIH HAKONMUYYETHCA Y
CKeJIeTl, M’si3aX 1 HEpBOBiM TKaHMHI. Y THUX CaMHUX OpraHax OpraHi3M JOJIUHU
MICTUTh Onu3bko 1,5 kr Qocdopy. HaiiBaxknupimi (i310J0r14HI MpOLIECH
MOB’s13aH1 3 IEPETBOPEHHAM (hochopopraHiuyHUX CHOIYK.

Opnak Outnit ochop Ta Horo mapa Ayxke TOKCHYHI: CMepTelbHa 032
i moauan ctaHoBUTh 0,1 — 0,15 r. MakcumanbsHO gomycTuMuii BMIcT Gocdo-
py B MOBITp1 BUpOOHMYMX npuMilieHb aopiBHIoe 0,0001 mr/n. Ilpu 3ropanHi
dbochop cipuunHIOE 0OTIOY1 OIMIKH, SIK1 BaXKKO 3arOIOIOTHCS 1 MOKYTh BUKJIMKA-
TH 3arajbHe OTpyeHHs opraHizmy. [lepmia nonomora npu orpyeHHi pochopom —
BkuBaHHA oHI€eT ckistHkH 0,2 % - Horo po3unny kyrnpym (I1) cynsdary.

®dochin qyxe orpyinuil. [Ipu oTpyeHH1 HUM, HacaMIepea, YpaxKyeTbecs
HEpPBOBa cHUcTeMa. ¥ TaKOMY BHUIIAJKYy MOTEPHLIOrO CIiJl 3a0e3MeYUTH CBIKUM
MOBITPSIM, CIIOKOEM 1 TEIUIOM, 3pOOUTH 1HTAIALIO 2 % - HUM PO3YMHOM MHUTHOI
conu a6o 10 % - Hum pozunHom MeHrtoxry. Pocdiau mMeranis, pocopucra Kuc-
JI0Ta Ta ii COJI1 TAKOXK HAJIEKaTh 10 TOKCHYHUX PEUOBHUH.

4.2 3aBaaHHsA 1151 CAMOCTIHHOI podoTH

Sk noOyBaroTh Gpocdop B MPOMUCTOBOCTI? 3aMUIIITh PIBHSAHHS PEAKIIil.

Sk noectu, 10 YepBOHUM 1 6u1Hi hocdop € anoTponHUMHU MoAUdIKAIIIMU
OJIHOTO 1 TOTO K ejeMeHTa?

3. IlIpu 800°C rycruna napu dochopy 3a nositpsam ckinanae 4,27, a npu 1500°C
BOHA 3MEHINYeThC BABIUl. CKITBKM aTOMIB MICTUTH MoJjekyja (Gocdopy 3a
JNaHUX TeMIlepaTyp?

N —
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7.
8.
9.

Sxi cnonyku yrBoptoe Docdop 3 I'iaporenom? Bkaxite cnocobu ix oTpu-
MaHHA. [lopiBHsIITe iX BIaCTMBOCTI 3 BJIACTUBOCTSIMHU AHAJIOTTYHHUX CIIOJIYK
Hitporeny.

. B sikux ramyssix HapoJHOTO roCIoaapcTBa BUKOPUCTOBYIOTH hochop Ta Horo

CIIOJTyKH?

JHoseniTe, mo crnonyku dochopy 3 rajoreHamu 3a XIMIYHUMH BJIACTHBOCTSI-
MU € TaJIOT€HAHTLAPUJIAMHU.

SIka 3 kucnot @ocopy € 0OAHOOCHOBHOIO 1 JOCUTH CUIBHOIO KUCTIOTOO?
SAxumu peakuisiMu MoxHa 100yt opTodocharHy KUCIOTY?

Sxi cnonyku Ha3uBaTh pocPigamu? CKIIaniTh pIBHAHHS peakilii B3aeMOI1i
MarHii gocdiny 3 BoaoI0.

10.Yomy B OKMCHO-BITHOBHUX peakiisix GpocdiH nposBiisie TUIbKUA BIACTUBOCTI

BITHOBHHKA?

11.Yomy denondranein 3minioe 3adappieHHs B po3uuHi Na;PO,? Binnoiab

MIATBEPAITH PIBHAHHAM TIAPOII3Y B MOJIEKYJISIpHIN Ta HOHHIM QopMi.

12. k010 CTpYKTYpHOIO (hOPMYJIOI0 MOXKHA NepeaTu OyJ0By MOJIEKYIH (Poc-

dbopuctoi kucnotu (H;PO3)?

13.4ky 61on0riuny QyHKI110 BUKOHYE DPocdop B )KUBUX OpraHizmMax?
14.4xi cionyku dochopy € TOKCHYHUMH pedyOBUHAMU ?
15.3akiHuiTh PIBHSHHS peakIiii 32 TAKUMU CXEMaMHu:

a) PCls + KOH — r) H;PO, —
6) P+ KOH + H,0 — n) PH; + KMnO,4 + H,SO4 —
B) Ca3P2 + H20 —> €) Mg3P2 + HCl >

4.3 EkciepyMeHTaJIbHA YaCTHHA
Hocnio 1. 1ooyBanns gocdiny
(Oocnio nposooumu y eumsoicHill wagi)
O6nannanus 1 peakTuBU: Ppapdopopa yvamika, minuet, Cas;P,, HC1 (4M).

B dapdopoBy uvamky nomictutu 10-15 Kpamenb po3uuHy XJIOPUAHOL

KHUCIIOTH 1 TMIHLIETOM BHECTH 2-3 mmMaTouku Kaiblid gocdimy. Crnocrepiratu
BUJUIEHHS ra3y Ta HOro caMo3aIaitoBaHHS.

3anucaTy CIOCTEPEKEHHS 1 PIBHSIHHS PEaKIIiii:

a) 1o0yBaHHs QocPiny;

0) oro ropiHHS.

Hocnio 2. Peakuii Ha iionn ¢pochopHUX KHCJIOT

OO6nanHaHHA 1 peakTUBU: IUITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-

pumau, pozunHu Na,HPO, (0,5M), Na;PO, (0,3M), NaPO; (1M), NasP,0;
(0,25M), (NHy4),MoO, (2%), HNO; (1M), AgNO; (0,1M), CH;COOH (1M),
pO34uH OLIKA.

47



1) B npo6ipky 3 po3unHOM HaTpiii rigporeHdocdary 10JaTH PO3UUH ap-
TEHTYM HITpaTy. 3BepHYTH yBary Ha KoJip ocaay apreHtym optodocdarty. [o-
CJIJIUTH BITHOIICHHS 0CaJly 10 PO3UYUHY HITPATHOI KUCJIOTH.

3anucaTy CIOCTEPEKEHHS 1 pIBHSHHS PEaKIIii.

2) B npoOipky BHECTH pO34YMH aMOHIM MOIIOAATy, MIAKUCIUTUA HITpaT-
HOIO KHCJIOTOIO 1 J0JIaTh pO34uH HaTpiit oprodocdaty. Cymim Harpitu. Bin-
3HAYUTH KOJIIP OCasy.

PiBHsiHHS gaHO1 peakilii (MocTaBUTH KOe(illieHTH):
H3PO4 + (NH4)2MOO4 + HNO3 —> (NH4)3H4[P(M0207)6] + NH4NO3 + HQO

3) B okpemi npoOipku HAIUTH PO3YMHM HATpii MeTtadocdaTy Ta HaTpid
mudocdary 1 1oAaTH PO3YUH apreHTYM HITpary. 3BEpHYTH yBary Ha KoJip oca-
niB. JloCHiANTH BITHOIIIEHHS OCAaJliB JI0 HITPATHOI KUCIOTH.

3anucaTy CIOCTEPEKECHHS 1 pIBHSHHS PEaKIIii.

4) Hanutu B 1B1 IpoOipKu BOAHUN po3unH Outka. [Ipunutu B ogHy npo-
OipKy po3uuH HaTpii MeTtadocdarty, B IHITY — HATPIk AudocdaTy, MOTIM B 00H-
IB1 IPOOIPKU OIATH PO3YMH OLTOBOT KUCIOTH.

3anucaTty CIIOCTEPEHKEHHS.

Ha mincrasi nocaiais 1), 2), 3), 4) 3poOUTH BUCHOBOK, SIK MOKHA BUSIBH-
™™ Wouu PO5’, P2072', PO, B po3uunHi?

Hocnio 3. 1o0yBanHsi opTopochaTHOI KUCTIOTH
(Oocnio nposooumu y eumsicHitl wagi)

OO6nanHaHHA 1 peakTUBU: WITAaTUB 3 MpoOipkamu, (apdopoBa wyarika,
CHOUpTIBKA, NpoOipkoTpuMay, uepBoHU Qocdop, HiTpaTHa kuciota (1M,
koHI1.), Ca3(PO4),, H,SO4 (60%), (NH4):M0O4 (2%), AgNO; (0,1M).

1) Buectu B npoOipky 1 Mikpoimnarens uepBoHoro ¢ocdopy i nogatu 3-
5 kparenb KOHIICHTPOBaHO1 HITpaTHOT KUCTOTH. [IpoOipKy HaAXMIMTH 1 00epexK-
HO HarpiTv 10 MOYaTKy BHUAUIEHHs rasy. Ilicis 4oro HarpiBaHHS NMPUIUHUTH.
[Ticast 0XOJIOAXKEHHS PIIMHU JOBECTH, 110 OTPUMaHO opTodochaTHy KUCIOTY.

3anucaTy CIOCTEPEKECHHS 1 pIBHSHHS PEaKIIiii:

a) noOyBaHHs OopTO(dOCc(haTHOI KUCIOTH, BPAaXOBYIOUH, IO MPHU I[BOMY
yTBOproeTbes HiTporeH (II) oxeun;

0) cTymiH4aToi qucoliainii opTopochaTHOT KUCIOTH;

B) BUSIBJICHHS HoHy PO,

2) B papdopoBy uamky BHectu 0,5 T kanbuii docdary 1 3-4 mi cynb-
¢darHoi kucinotu. Cymill TPOKUI SITUTH S5 XBWJIMH, JATH BIACTOSTUCH OCaly,
PO34MH 3 0cay 3MUTH. JJoBecTH, 1110 oTpuMaHo opTodochaTHy KUCIOTY.

3anucaTy CIOCTEPEKEHHS 1 pIBHSHHS PEaKIIii:

a) B3aeMoii Kajiblii ¢pocdary 3 cyaphaTHOI KUCIOTOIO;

6) BusiBeHHs itony PO,
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Hocnio 4. 1ooyBanns ¢ocdopHoro anrigpuay i meradocpaTHoi Ku-
CJI0TH
(Oocnio nposooumu y eumsoicHitl wagi)

OO6nangnanHs 1 peakTuBU: GpapdhopoBa yalika, MTaTUB 3 MPoOIpKaMHu, BO-
POHKa, CKJISIHA NaJMyKa, COUPTIBKA, IITATUB 3 KUIbLIEM, CTaKaH, YEpPBOHMM (oc-
¢dop, BogHul po3unH amoHiaky (2M), AgNO; (0,1M), yHiBepcanbHUl 1HIUKA-
TOPHUU MaIip.

B dapdopory uamky BHectu 0,4-0,5 T uepBoHoro ¢ocdopy. Han garn-
KOI Ha HeBenukii BiacTaHi (0,5 ¢cM) 3aKpiMUTH BOPOHKY OCHOBOIO KOHYCY J0-
HU3y. 3ananutu Gocop CKISHOI MATUYKOI0, MOMEPEIHbO HArpiTOI Ha IO-
aym’i cnuptiBku. Komu Bech gocdop 3ropuTh, MOKIACTH BOPOHKY B KIIbIE
ITaTUBa. 3BEPHYTH YBary Ha 3a0apBIICHHs] YTBOPEHOI CIIOIYKH.

®docdop (V) okcua 3MUTH 13 CTIHOK BOPOHKH JUCTHIILOBAHOK BOJIOIO
(5-10 M) B cTakas, miICTaBICHUN i1 BOPOHKY, 1-2 MJI IIbOTO PO3YMHY TIEpEHE-
CTHU B TIpoOipKy, HEUTpaTi3yBaTH BOJHUM PO3YMHOM aMOHIAKy 10 CIA0KOKHCIIO1
peakuii (pH = 6 3a yHiBepcaJIbHUM 1HIUKATOPOM) 1 IOBECTH, 110 OTPUMAHO Me-
tadochaTHy KUCTIOTY.

3anucaTy COCTEPEKEHHS 1 pIBHSHHS PEaKIIiii:

a) ropinHs gpocdopy;

0) B3aemoii pocdop (V) okcuay 3 BoJ010;

B) BUsBIEHHS HoHy PO;". [losicHuTH, YoMy moTpiOHO MONEPEeIHbO HEUT-
pani3yBaTH pO3YMH KUCIIOTH.

Jocnio 5. BiTHOBJIIOBaJIbHI BJIACTUBOCTI rimogocdiry

OOnanHaHHA 1 peakTHBHU: WITAaTUB 3 mpoOipkamu, po3zunHu NaH,PO,
(0,1M), AgNO; (0,1M), KMnO4 (0,5M), H,SO4 (0,5M).

1) B npo6ipky Hasiutu 1 Ma po3uuHy HaTpiit rinodocdity, nonatu 2-3
KpaIlUIMHU PO3YMHY apreHTyM HITpary 1 cyMim Harpiti. Crnocrtepiratv yTBO-
pPEHHS MeTaeBoro cpidia.

2) B npo6ipky HanuTH 1 MJ1 pO3UMHY Kalliii MepMaHraHaTy, KUIbKa Kpar-
JIMH PO3YUHY CYIb(}aTHOT KUCIOTH 1 1 MJI po3uuHy HaTpii rinogocdity.

3anucaT CIIOCTEPEKEHHS 1 PIBHAHHS BIAMOBIIHUX PEaKIii, BPaXOBYIO-
4y, o y nepmomy Bunaaky dochop okucHioerses 10 +3, a B ipyromy — jao +5.

Hocnio 6. T'inpoai3 po3uuHHux pocdaris

OOnanHaHHA 1 peakTUBM: IITaTHB 3 NpoOipkamu, po3uuHu NazPOy
(0,3M), Na,HPO, (0,5M), NaH,PO,4 (1M), yHiBepcalbHHI 1HAUKATOPHUM MATIIp.

JlocmiauTu peakiiito cepeoBHIla B pO3YMHAX HATPIEBUX cojielt opTodo-
chaTHOT KMCIIOTH. 3alUCaTH CIIOCTEPEIKCHHSI 1 PIBHSHHS TiIPOJIi3y B MOJICKYIISI-
pHIN Ta HOHHIM Popmax.
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4.4 KOHTPOJIbHI TECTOBI 3aBIaHHS

H . . P+1 9
. Ka CJICKTPOHHA (DOpMYJia BIAIIOBLAA€ CTAHY !

1) ...3s%3p’; 3) ...353p";
2) ...3s°3p%; 4) ..3s".

. SIka enextpoHHa (opMyIa Biamosinae ifony P>?

1) ...3s%3p’; 3)...35°3p’;
2) ...3s% 4) ...383p°.

. Slka enextponHa ¢opmyia Bianosigae aromy ®ochopy B 30y1>KEHOMY CTaH1?
1)...3s'3p’3d"; 3) ...35%3p>;

2) ...3s%3p°3d"; 4) ..3s*3p°3d%

. Sxuii cryninb okucHeHHa Mae Docdop y HANOUTbII CTIMKUX CHOJTyKax?
1)-3; 2)+3; 3)+1; 4)+4 ; 5)+5.

. B sxiii cionyui @ocdop Mae IpOMIKHUNA CTYNIHb OKUCHEHHSA?

1) H4P207; 3) NaH2P02;
2) PH3, 4) NaH2P04.

. B sxiii 13 cnonyk @ocdop Mae HaMEHIINI CTYIIHb OKUCHEHHS ?
1) NaH,POy; 3) [PH4]C1;

2) Mg2P207; 4) NazHPO4.

. B sxiii peakuii pocdop € BITHOBHUKOM?

DHDP+0,—> 3)P+Mg—>
2)P+Cu— 4HP+7Zn—

. B sxiii peakuii pocdop nposiBiisie OKUCHIOBAIbHI BIACTUBOCTI?
HP+F,—> 3)P+Mg—>
2)P+Cl,— HP+1 >

. Slka cnonyka ®ocdopy € npupoHOIO?

1) ®ochop yepBoHM; 3) Mg;P»;
2) Ca3(PO4)2; 4) P205.

10.5ka 3 peuoBuH po3uuHsie Outuit hochop abo pearye 3 HUM?

1) HZO (raps.)s 3) C6H6;
2) HzSO4(p036.); 4) HZO (xoMomH. )+

11. ki mpoAyKTH yTBOPIOIOTHCS MPHU B3aeMO/I1i 6110r0 Gpocdopy 3 po3unHOM

HaTpi rigpokcumy?

1) Na3PO4 =+ H3PO3; 3) NaH2P02 =+ PzOs;
2) NaH2P02 =+ PH3, 4) Na3P =+ PH3
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12.Bubepith npaBuiibHE TBEPAKECHHS:

1) cnonnyku @ocdopy 3 ['inporeHoM € CUIBLHUMHU OKUCHUKAMU;

2) ®ocdop B MpUPOi 3yCTPIUAETHCS Y BUILHOMY CTaHi,

3) HalOUIBII CTIHKUMU € cionyku Docdopy 13 CTyleHeM OKUCHEHHS +5;
4) 3 ycix aJloTponHuX BuA03MiH Dochopy HaHaKTUBHIIIOK € YEPBOHA.

13. ki BnactuBocTi mposiBisie PH; B OKMCHO-BITHOBHUX peaKIisix?

1) OKMCHIOBAJIBHI;

2) BIIHOBIIOBaJIbHI,

3) OKHCHIOBaJIbHI Ta BITHOBIIIOBAJIbHI,

4) e O6epe y4acTh B OKUCHO-BITHOBHUX PEAKIIISX.

14. 51k moxxHa orpumMatu Gpochin?

1) Ca3P2 + HQO—) 3) Na3PO4 + H20 —>
2) PI; + H,O —» 4) P203 + H,O —>
15.4xi mpoiyKTH yTBOPIOIOTHCS MPHU B3aeMO1i MarHii ¢ocdiny 3 Boaow0?
1) Mg3(PO4)>+Hy; 3) Mg(OH)+PHs;
2) Mg+PHj; 4) Mg(H,POy),.
16.51x1 BnactuBocti npossisie pochop (I111) oxcua?
1) amporepHi; 3) OCHOBHI;
2) HECOJIETBOPHI; 4) KUCIIOTHI.

17.51x moxxna orpumatu ¢ocdop (I11) oxcua?

1) Mg3P2+H20—> 3)P+02—)
2) PI3 + HQO —> 4) P+ 02 (HaAImoK) —
18. ki mponyktu yTBOprotoThes npu B3aemoii pochop (III) ioanay 3 Bogoro?
1) H3PO3 + HI, 3) H3PO4 + HI,
2) HPO3 + HI, 4) H3PO3 =+ HIO3

19.4xoro Tuny peakiiist IpoTikae MixK HocHOpPUCTOIO KUCTOTOIO 1 ApreHTYM Hi-
TpaTom?

1) OKMCHO-BITHOBHA; 3) oOMminy;
2) 3aMiIICHHS; 4) peaxkIris He POTIKAE.

20.5xa 3 mepeniyeHNUX BIACTUBOCTEH He XapakTepHa s H3POs3?

1) cunbHUM OKMCHUK,; OKUCHIOE OUIBIIICTh METAJIIB Ta HEMETAJIIB,;
2) eNEeKTPOJIIT CepeIHbOT CUIIH;

3) CTyMIHYATO AMCOLIIOE B BOJHOMY PO3YHHI;

4) CUIBLHUM BITHOBHUK.

21.51ki npoayKTH YyTBOPIOIOTHCS MpHU HarpiBaHH1 GocHOPUCTOi KUCTOTH?

1) P204 + HPO3, 3) H3PO4 + PH3:
2) HPO3, 4) HPO3 =+ H3PO4.
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22 IlpoaykToM sKoi peakiiii € pocdopucra Kkuciora?

1)P+H20—) 3) PC15+H20—)

2) P205 + HQO —> 4) P203 + H20 —>
23.5x moxHa otpumatu docdop (V) okcuna?

1) P+ KOH + H,O —» 3) P+ HNO; + H,O —>

2) PH3 =+ 02 —> 4) PBI'5 =+ HQO —>

24 $lka xucnoTa yTBOpIO€ThCs Mpu po3unHeHHi Gocdop (V) okcuay y BoAl npu
HarpiBaHHi1?

1) H;POy; 3) H;POg;
2) HPO3, 4) H4P207.
25.5Ix1 mpoAyKTH YTBOPIOIOTHCS TIpHU B3aemoii hochop (V) xmopuay 3 Bogor?
1) HCI + H5POs; 3) HC104 + HPOs;
2) HCI + H3PO4, 4) PH4C1 + 02.
26.51k MmoxHa oTpumaTu oprodochaTHy KUCIOTY?
1) P203 + HQO—) 3) PI3 + HQO —>
2) P2OS + HZO (Xonoz[H.)_) 4) P+ HNO3 —>

27.5x y mpOMHUCIIOBOCTI OTPUMYIOTH opTodhochaTHy KUCTOTY?

1) Ca3(PO4)2 + 3HQSO4 —> 3CaSO4 + 2H3PO4,
2) P205 =+ 3H20 —> 2H3PO4,
3) 3P + 5HNO3 +2H,0 —» 3H3PO4 =+ SNO,
4) PC15 + 4H20 —> H3PO4 + SHCI.
28.5ka 3 mepeniuyeHuX BIACTUBOCTEH XapakTepHa Jjisi opTodocdaTHOT KUCIIO-
™?

1) cusibHA KUCTIOTA;

2) € eNEeKTPOIITOM CepeHBOT CUIIM Y BOIHOMY PO3UHHI;

3) cuIbHUM OKUCHUK, OKUCHIOE Mai>ke BC1 METaJIU 1 HEMETaJu;
4) yTBOPIOE OJIUH PSIJ] COJIEH — CepeHIX.

29. 51k moxHa oTpuMaT MetadocdaTHy KUCIOTY?

1) P,Os + H,O (rapsa.)—> 3) Caz;P, + H,O —
2) P205 + HQO (xomomn.) — 4) PI3 + HQO —>
30.Bubepith HenpaBUiIbHE TBEPIKECHHS:
1) oprodocdarHa KucI0Ta — KUCIOTA CEPEAHBOT CHIIH;
2) xucii coui — guriaporendocdatu — 1oOpe po3UMHHI y BOJI;
3) cepenni Ta kucii pocdartu KaJblil0 BUKOPUCTOBYIOTHCS K 100PUBO;
4) docdin MoxHa 10OYTH pO3UMHEHHSIM O1710T0 (hochopy y Bo/i.
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31.IIponykrom sikoi peakiii € HaTpii aurigporendocdar?

1) NazHPO4 + NaOH — 4) H3PO4 + NaOH (Hazumok) —
2) P+ NaOH + H,0 — 5) NaOH + H3POy sammmmor) =
3241k MoxkHa oTpuUMaTH HaTpii opTodocdar?
1) PI; + NaOH — 3) PCl; + NaOH —
2) NazHPO4 + H3PO4 —> 4) NazHPO4 + NaOH —
33.IIpoaykToM K01 peakiiii € HaTpiil rigporeHdocdat?
1) Na3PO4 + H20 —> 3) H3PO4 + NaOH (Hazumok) —
2) PCl; + NaOH —» 4) P + NaOH + H,0 —

34.5ka 3 nepeniueHUX BIACTUBOCTEH He XapakTepHa AJjid opTodocdartiB JTyKHUX
MeTaiiB?
1) mobpe po3urHHI1 y BO;
2) BOJHUM PO3YUH Ma€ JYXKHY PEaAKIIIo;
3) € CUIBHUMH OKHCHUKAMU;
4) TepMIYHO CTIHKI.
35.5ko10 peakiii€ro MOKHa JOBECTH, 110 B pO3UMHI MPUCYTHIN opTodocdaT-ioH?

1) Na3PO4 + H20 —> NazHPO4 + NaOH,

2) Na3PO4 =+ 3AgNO3 —> 3NaN03 =+ Ag3PO4,
3) Na;PO4 + 3HCI — 3NaCl + H3PO4;

4) Na3PO4 =+ 3HNO3 —> 3NaNO3 =+ H3PO4.

36.JlonaBaHHs AKOi pEYOBUHU 10 BOAY MpU3BEAE 10 3pocTanHs ii pH?
2) PzOS; 4) Mg3(PO4)2

37.5ky cuib OTPIOHO POZUMHUTH Y BOJI, 1100 JJAKMYC Y TAKOMY PO3YHMHI MaB
CUHE 3a0apBiIeHHsA?

1) Ca3(PO4)2; 3) ZnSO4;
2) K;HPOy; 4) KCl1.
38.V posuuni HaTpiit oprodochary pH > 7. fka peaxiis e miaTBEpIKYE?
1) 2Na3PO4 + 3Ba(OH)2 —> Ba3(PO4)2 + 6NaOH,
2) Na3PO4 + H20 —> NazHPO4 + NaOH,
3) 2Na3PO4 + 3C3(OH)2 —> Ca3(PO4)2 + 6NaOH,
4) Na3PO4 + HC1 —» NazHPO4 + NaCl.
39.4xi1 3 pocdaTiB jerko po3unHHI y BOI1?

1) Ca(H2P04)2 1 Ag3PO4, 3) KQHPO4 1 Mg(HQPO4)2,
2) CaHPO4 1 Ag3PO4, 4) NazHPO4 1 Ca3(PO4)2..
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40.5ki pe4oBHHM 37]aTHI B3AEMOJISITH MK COOOI0 Y pO3UrHi?

1) Na3PO4 + KH,PO4 — 3) Ba(OH)z =+ K3PO4 —>

2) Mg(NO3)2 + NaHzPO4 —> 4) C&Clz + KH2P04 —>
41.5Ix1 ioHU HE MOXYTh OJTHOYACHO 3HAXOJIUTUCH B PO3UMHI1?

1) Ca®" i H,POy; 3) Ag'i H,PO, ;

2) Ag i PO4”; 4)K"i PO,
42.51x moxHa oTpuMaT aAudocdaTHy KUCIOTY?

1) P205 + H20 —> 3) H3PO4 —

2) Mg3P2 + H,O —> 4) PC15 + H,O —>
43.5Ixa KuCI0Ta BUKJIUKAE KOATYJIAIII0 O17IKa 3 PO3UUHY?

1) (HPO3)H, 2) H3PO3, 3) H3P02, 4) H4P207

44 .BubepiTh HEMPaBUJIbHE TBEPKCHHS:

1) oprodocdaTHa KUCTOTA MPU HATPIBAaHHI MOCTYIOBO BIAIIEIUIIOE BOY;

2) pocdop (V) okcug BUKOPUCTOBYIOTH SIK OCYIIyBay ras3iB, pO3UMHHHKIB
1 TBEPIUX PEUOBUH;

3) dochopHyBaTHCTa KUCIOTA — OTHOOCHOBHA CHJIBHA KUCJIOTA;

4) Ha BIAMIHY BiJl aMOHI1aKy, pocdiH HE YTBOPIOE COJiel 3 CUILHUMU KHUC-
JO0TaMH.
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5 KAPBOH TA CUJIILIA

Mema pobéomu: TEOPETUYHO BUBYUTH Ta €KCIIEPUMEHTAIBHO JOCITIIUTH BIac-
TuBOCTI cnosiyk Kap6ony 1 Cuininiro.

5.1 BaactusocTi cnnosryk Kapoony Ta Cuuiniro

Kapbon ma Cuniyiti — eneMeHTH TOJOBHOI MIATPYNU YETBEPTOi Ipynu
nepioguyHoi cuctemu J.I.Mengeneesa. Ha ocTaHHROMY €HEpreTHYHOMY PiBHI1
ATOMH IIMX ENEMEHTIB MAlOTh YOTHPH €ICKTPOHH (ns” np’), TOMY BUSBISIOTH
CTYII€H1 OKUCHEHHS BiJ MiHyC 4 10 + 4.

Kap6on Hanexuth 10 MOMMPEHUX €IEMEHTIB, HOro BMICT Y 3eMHIN Kopi
cknanae 0,1 %. Y npupoi BiH TparuIsieThCs K y BUIBHOMY CTaHl, Tak 1y BUTJIS-
a1 pizHuX cnonyk. Cepell mpUpOAHUX OpraHiuHuX cnoiiyk KapOoHy HaliBaxkiu-
BilIMMHU € Had)Ta Ta TOproYi ra3u (MeTaH Ta iHII). BiH Takok BXOAUTH 110 CKIla-
Iy BCIX POCIMHHUX 1 TBAPUHHUX OpraHi3MiB. Benuke 3HaueHHS AJig KPyroooiry
Kap6ony B npuponi mae xapoon (IV) okcun, BMICT siIkoro B armocepi cTaHo-
BUTH 0,03 %.

VY BUIBHOMY CTaH1 BYyTJIELb MO€ ICHYBATH Y ()OpMi TPHOX aJIOTPOIHHUX
BUIO3MIH: anmasy, 2pagimy ma kap6iny. B anmasi atomu Kap6oHy MaroTh sp> —
riopuaun3zanito. ToMy KOXHUN 3 HUX YTBOPIOE PIBHOIIHHI 3B’ SI3KH 3 YOTUPMA CY-
CIIHIMM aToOMaMH, $IKI MICTAThCS y BepIIMHAX TeTpaeapa. PiBHOIIHHICTD
3B’SI3KIB 1 BAJICHTHUX KYTIB B aJIMa31 3yMOBJIIOE 1OT0 BUCOKY TBEPJIICTb.

['padit Mae mapyBaTy CTpYKTypy, TOMY JOCUTbh M’SKHH 1 JIETKO po3Iia-
poByetses. ITix tuckom 10* MITa mipu temmepatypi 1800 — 2000 °C rpadir me-
peTBoproeThes Ha anmas. Ll tyunuii, abo dopHuit, rpadit (amopdHuUl ByTieusb),
PI3HOBUJIAMHU SIKOTO € KOKC 1 caxka, J00yBalOTh TEPMIUHUM PO3KJIaIaHHSIM Opra-
HIYHUX CITOJTYK.

Kap6in — niHifiHa mojdiMepHa BU03MIHA BYTJIEII0, YOPHUN, TPIOHOKpH-
CTaJIIYHUI MTOPOIIOK, SIKUH Ma€ HaIIBIPOBITHUKOBI BIACTUBOCTI.

VY XiMi4YH1 IepeTBOPEHHSI HalJIeTIIe BCTyNae YOpHU rpadir.

[Tpu HarpiBaHH1 MeTaliB a00 iX OKCHJIIB 3 BYIJICIIEM YTBOPIOIOTHCS Kap-
o11u:

2L1+2C =L1, Cy;
CaO + 3C = CaC, + CO.

Kap06inu mupoko 3actocoByroThes Ha mpaktuili: CaC, — st 1o0yBaHHS
aneTusIeHy, Kapoiau 6opy Ta CHIIIIIIO — SIK a0pa3uBHI MaTepialiy.

3 Hirporenom KapOoH yTBOpIOE 1y’kKe OTpYHHY Tra3omoi0Hy CIOIYKY
muitian CoN,, sikuil 100yBarOTh JAI€I0 I1aH1/IB JIY>)KHUX METaiB Ha CIIOJIYKH KY-

npymy (II) abo rinpapripymy (II):
2CuS0O4 + 4KCN = 2CuCN + C;N; + 2K,S0,.
C,N, pearye 3 nyramu:
C,N; + KOH = KCN + KCNO + H,O0.

55



3 BOJHEM JAUIlIaH YTBOPIOE BOJHEBY CIONYKY — yianogooenb HCN, Boj-
HI PO3YMHU SKOTO HA3WBAIOTh I[1aHOBOJIHEBOIO a00 CHHMIIBHOIO KHUCIIOTO0. CH-
HUJIbHA KHUCIIOTA, SIKa € AyXe OTPYHHOIO, Ma€ 3arax ripkoro Murianto. Bnuxan-
HSl HEBEJIMKOI KUJIBKOCTI 1i MPUBOAUTH O BTPATH CBIOMOCTI Ta cMepTi. [lepio-
YeproBsi 3aX0/Id MPHU OTPYEHHI — YUCTE TOBITPSI, BAUXAHHS KUCHIO, IITY4YHE -
XaHHS Ta TEpMiHOBa KOHCyibTalis jikaps. L{iaHig-10HM MaloTh BUCOKY 3/aT-
HICTh YTBOPIOBATH BHYTPILIHIO chepy KOMIUIEKCIB, @ TOMY IIUPOKO BUKOPUCTO-
BYIOTbCA Ha mpakTulll. [lianinu meraniB NpUeIHYIOTh KUCEHb, CIPKY a00 cejieH,
YTBOPIOIOYH IPHU IIbOMY I[laHATH, TiOL1aHATH (POAAaHIAM) Ta CEJICHOIIaHATU Me-
TaiB:

KCN + X =KNCX (X =0, S a6o Se).

3 KHCHEM BYTJICIb YTBOPIOE CTIHKI CTIONYKU — kapboH (1) oxcuo CO Ta
kapoon (1V) oxcuo CO,.

CO — 6e30apBHMIA, OTPYHHHUI Ta3, HE B3AEMOJIIE 3 BOJIOIO 1 JIyramMu, TOO-
TO € HecoJNIeTBOpHUM okcujioM. [Ipu HarpiBanHi 1 migBuineHHi Tucky CO pearye
3 IyraMu, yTBOPIOIOYH COJ1 MypPalIMHOI KUCIIOTHU

KOH + CO = HCOOK.

3 ounbicTio MetaniB CO yTBOPIOE KOMIUIEKCHI CIOJIYKH, SIKI Ha3UBAIOTh Kap-
oonutamu: [Mn(CO)s],, Cr(CO)s, Fe(CO)s, [Co(CO)4]z, Ni(CO)4 Tomro. ¥ nux
CTOJyKaX MeTaj Ma€ HyJIbOBUU CTYIiHb OKHCHEHHs. [leski kapOoHLIM 3aCcTOCO-
BYIOTh SIK KaTajl3aTOpH y CHUHTe3aXx (MoJiMepu3allisl aleTusIeHy), aHTHIEeTOHa-
Topu OeH3UuHYy (KapOoHLTH hepyMy, KOOATbTY, HIKOTY).

CO, — 6e30apBHUi, BaXK4Mil 3a MOBITPA ra3, KU HE MIATPUMYE TOPIH-
Hs1. ToMy HOr0 BUKOPHCTOBYIOTH IIJISl TACIHHS TIOXKEX (BYTJICKUCIOTHI BOTHETa-
cauku). [Ipu tucky 5720 xlla 1 Temneparypi 20°C kap6on (IV) okcua 3piaxy-
eThes y 6e36apBuy piguny (d = 0,766 r/cw’). TIpu MBHAKOMY BHIHBAHHI BHA-
CIioK BumnapoByBaHHs piakuit CO, MOPiBHSIHO JIETKO MEPEXOAUTh Y KPUCTAIiU-
Hy Macy (“cyxuit mia’), sika cyosiMyeTbes nipu Minyc 78,5°C. BukopucroByroun
“cyxuit min”, 30epiratoTh MPOJyKTH, MOPO3UBO TOIIIO.

Kap6on (IV) okcup B3aeMosie 3 amoniakoM npu Tucky 10,1 MIla 1 tem-
nepatypi 130°C 3 yrBopeHHsIM kKapOaMaTy aMOHIIO:

C02 + 2NH3 = NH4[C02NH2]
OcTanH1i Ipu HarpiBaHHI IEPETBOPIOETHCS B KapOaMiJl (CEUOBUHY):
NH4[C02NH2] = CO(NH2)2 + H20

Kap6on (IV) okcuny BinnoBigae kapoonamua kucroma H,CO;. Sk aBo-
OCHOBHA KHCJIOTa BOHAa yTBOPIOE KHUCIHIi 1 cepenHi coii. Coili kKapOOHATHOT KHC-
JIOTA TEPMIYHO HECTIHKI: KapOOHATH JTY>KHO-3€MEJIbHUX METANIB PO3KIa1al0Th-
cs nipu 800 — 1000°C; TepMiuHa CTIMKICTh KapOOHATIB MaJOAKTUBHUX METaJIiB
(Miab, cpi6JI0 Ta 1HIII) Ty’KE HU3BKA.

Kap6on — BaxIMBUI €IEeMEHT XUBOi MPUPOAH — BXOJIUTH A0 CKIaay Oi-
JIKIB, BYTJIEBOAIB, (hepMEHTIB, TOPMOHIB, BiTaMiHiB. [IpoTe, kapOOoH yTBOpIOE 11i-
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JUH psJl TOKCUYHUX CIIOMNYK:
- kap6on (II) oxcun CO, moTparuisitoud B KpOB, CIONTYYAETHCS 3 T€MO-
rJI001HOM, SIKMM MICIsl I[bOTO BTpayae 37aTHICTh MEPEHOCUTH KUCEHb
710 TKAaHUH OPTaHi3My;

- bocren COCl, — nyxxe oTpyitHHIl ra3, BUKOPUCTOBYBABCS 1€ y Mep-

1I1i1 CBITOBIM BiiHI SIK XIMIYHA 30pOsi;

- CHHWJIbHA KUCJIO0Ta Ta ii COJi JTy>Ke OTPYHHI.

[Ipu oTpyeHH1 TokcuyHUMU crioidykamu KapOony nepin 3a Bce HeoOXiaHe
YHCTE MOBITPS, CIIOKIN, B pa3l HEOOXITHOCTI — IITYYHE JTUXAHHS.

Cuniuiii 3a MOWMpPEHHSIM y 3eMHii Kopi (MacoBa yacTka 28%) 3aliMae
npyre Micre micas OxcureHy. BiH € akTUBHHM €JIE€MEHTOM, TOMY Y TPHUPOII
TparuigeTbes Juile y BUrsal cnonyk. Cuminiii € ananorom Kap6ony, npote sik
€JIEMEHT TPETHOTO MEePioay BIH MOKE MaTH MaKCUMaJIbHY BaJICHTHICTb, Ka J10-
piBHIOE 1ecTd. CUIIIi BUCOKOI YMCTOTH BUKOPHCTOBYIOTH y HamiBIPOBIIHU-
KOB1i TexHimi. Cuiiii BUCOKOI peakIiiiHOT 31aTHOCTI A0OYBalOTh 3a peaKilis-
MU:

3CaSi, + 2SbCl; = 6Si + 2Sb + 3CaCly;

CaSiz + C12 =281+ CaClz.
JloOyTuii cuitiiiii eHepriiHO pearye 3 BOJ0IO:

Si+ 4H,0 = SI(OH)4 + 2H,.
3a 3BUYaiHUX YMOB CHJIILIA — IHEPTHA PEUOBUHA, SIKA 3 MPOCTUMH PEUOBUHAMMU
(xpim (TOpy) pearye nuiie npu HarpiBaHH1 3 yrBopeHHaM SiCly, Si0,, SiC. Ka-
p6in cuminito SiC (kapOopyHI) 3a TBEPAICTIO HAOIMKAETHCA 0 aliMaszy; HOro
BUKOPUCTOBYIOTH SIK a0pa3vBHUI Ta BOTHECTIMKUI mMaTepiai. 3 IEeIKUMHU MeTa-
JaMU CWIILIA yTBOPIOE TEPMIYHO CTIHKI CIIONYKH — CUtiyuou, siki, oioHo 10
HITpHUIB Ta GocdiaiB, pO3KIAIAIOTHCSA BOAOK, KUCIOTAMU Ta PO3UUHAMM JIYT1B:

Mg,Si + 4H,0 = SiH4 + 2Mg(OH),.

3 KuCIOoTaMu CUJIIIIN He pearye, npote po3unHseTses y cyMmimi HF 1 HNOs:
3Si+ 4HNO; + 18HF = 3H,SiF¢ + 4NO + 8H,O0.

Jlyru eHepriiiHO B3a€EMOJIIOTH 13 CHUITIIIEM:
Si+ 2KOH + H,0 = K,S10; + 2Ho.

Cronyku CWIILIIO 3 BOJHEM — CUIAHU — MalOTh 3arajbHy (QopMyiy
Si,Hopso (e n = 1 — 6). Bonu HaragayrTh TOMOJIOTIYHUN Psii BYTJIEBOAHIB, TIPO-
T€ HasABHICTH y aToMa CWIIIIII0 CUJIaHIB BUTbHUX 3d-opOiTaneil 3yMOBIIIOE iX BU-
COKY peakiiifHy 31atHicTb. Ha moBiTpi, Ha BIAMIHY BiJ BYTIJIEBOJHIB, CHJIAHU
CaM03aiMaroThCs:

Si5H12 + 802 = 58102 + 6H20,

a TaKOX B3a€MOI[iIOTB 3 BOAO1O, JIyraMiU, TaJIOTCHOBOAHAMM

Si2H6 + 8H20 = 2SI(OH)4 + 7H2,
SIH4 + 2KOH + HQO = KleO3 + 4H2:
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SIH4 + HBr = SIH3BI' =+ Hz.

Sk cunbH1 BITHOBHUKHM CHJIAHU PEAryloTh 3 TaJOT€HAMHU 3 BHOYXOM,
YTBOPIOIOYM MPOJYKTH HEIMOBHOTO a00 MOBHOIO 3aMilleHHs aToMmiB ['iiporeny
CUJIaHIB Ha aTOMU T'aJIOTEHIB.

Cuiniit 3 Oxcurenom ytBoproe cuniyitl (1) oxcuo Si0 1 cuniyiu (IV) ox-
cuo Si0,. [lepmuii 3 HUX y PUPOAL HE TPAIUISIETHCS, HOTO MOXKHA TOOYTH MpHU
HarpiBaHHi:

S10, + Si = 2Si10;
Si0, + C = Si0 + CO.

Si0 — HecrTiiika crionyka, sika po3kiagaeTbes Ha Si 1 Si0,. 3 po3urHaMH JIyTiB
Si10 B3aeMoi€ 13 BUALICHHSIM BOJIHIO:

SIO + 2KOH = KleO3 + Hz.

S10, — kucnoTHUM OoKcua. XiMiuHA CTIMKICT II€T CIIOTYKH 3yMOBJIEHA
MOJIIMEPHOIO CTPYKTYpoto Si0,, B siKiil koskeH arom CHIIiIiO 3B’ s3aHUH 13 4O-
tupMa aroMamu Okcureny, To6To arom Cuminiro B Si0; € KoopAUHAIIIHO Ha-
CHYEHUM, TOMY 3 BoJi0t0 Si0, He pearye.

Cunixamui kuciomu 100yBaloTh 3 iX coieil. 3aranbHa Gopmysa cuilika-
THUX KHcIoT nSi0;-mH,0, ne n 1 m 3ajie’KHO Bl YMOB OCAJI’)KEHHSI MOKYTh Ha-
OyBaTH pi3HUX 3Ha4YeHb. SKI10 n = m =1, KucnoTi Bianosigae ¢popmyna H,Si0;.

MertacuiikatHa kuciota H,S10; — myxe cnabka KucioTa; BoHa clia0Ki-
11a 3a KapOOHATHY KUCJIOTY:

NaQSiO3 + H20 + C02 = HleO3 + N32C03.

H,S10; norano po34nHsETHCSA y BOJI, MPOTE JIETKO YTBOPIOE KOJOIIHI POZUHHU
(3011). HarpiBanHsM 1 mpo>kaproBaHHSAM OCaIB CHIIIKATHUX KUCIOT JOOYBaIOTh
npidHoaucniepcHuit mopuctuii S10, — cuiiKareib, SKUA BUKOPUCTOBYETHCS SIK
aacopoent. Coni meracuiikatHoi kuciaotd H,S10; oTpuMyrOTh Npu CIiIaBlieHH1
Si0; 3 OCHOBHUMH OKCHAAaMH, T1IpOKCcHAaMU a00 KapOOHATaMM BiATOBITHUX
MeTaiiB. PO3UuMHHMMU y BOJII € TUIBKM METACUJIIKATU HATPIIO Ta Kajiilo, pO34u-
HU SIKMX BHACJIJOK T1IPOJTI3y MAalOTh CHJILHOMIYKHY peakilito. Taki po3unHU Ha-
3UBaOTh “piAKUM ckioM*. Po3unH Na,SiO3; BUKOPUCTOBYIOTH K KJIeH (CUTiKa-
THUM KJI€H), 119 HalaHHST TKaHWHaM 1 JIepeB’ SsHUM BUPOOaM BOTHETPHUBKOCTI.

OptocuiikatHa kuciota HyS104 nyke cnaOka KucioTa. Ii comi n00yBa-
I0Th aHAJIOTTYHO COJISIM METACUJIIKaTHOI KUCIIOTH, HAIPUKIIA:

2BaCO; + Si0, — Ba,Si0, + 2CO..

[IpupoaHi cuIIKaTH MOXKHA PO3TIIAIATH K COJI 130MOJICUITIIKATHUX KH-
ciot, Hanpukiiaa: oprokiaz KAISi;0g — npupoanuit amtomocuiikart. ITig giero
BOJIOTH Ta BYIJIEKUCIIOTO a3y MOBITPSI OCTaHHIN pPO3KIIAAETHCS 3 YTBOPEHHIM
KaoJIIHy Ta KBapIy :

2KAISI308 + 2H20 + C02 = K2C03 + H4A128i209 + 48102
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Jlo ITYy4HUX CUJTIKATIB HalleXkaTh pi3Hi copTu ckia. Ckilo — e amophHuil TBe-
pAMI PO3UMH, A0 CKJIaAy sIKoro kpiM SiO; BXOASTh OKCHAM HATPilo, Kalilo,
KaJIbLl110, MarHito, ajifoMiHito Ta iHmi. [Ipouec yTBopeHHs 3BU4aifHOTO BIKOHHO-
ro ckia (t =1500° C):

Na2CO3 + CaCO3 + 68102 = Na20CaO68102 + 2C02

Cuniuifi sIK CTPYKTYpHUI Martepiald BXOAUTHb A0 CKJIAJy POCIMHHUX 1
TBapUHHUX OpPraHi3MiB, Oepe aKTUBHY ydacTb B 0OMiHI pedoBuH. [IpoTe Bemnu-
kuif BMicT Si0; B JIEreHsIX COIPUYMUHIOE 3aXBOPIOBAHHS — CHIiK03. [0 oTpyiiHuX
cnonyk Cuililiio HajlekaTh CHUIIIIN TeTpa@Topua Ta rekca@TopcuirikaTHa KHc-
nota H,[SiF¢], sxi mitoTe Ha opra”izm momioHO A0 (TOPOBOIHEBOI KUCIOTH:
YPaXXylOTh OpraHu JAMXaHHS, BUKJIMKAIOTh HA IIKIPl OMIKW. 3aX0JaMH MepuIoi
JOTIOMOTH TIPH OTPYEHHI UMM PEYOBMHAMH € CBLKE IMOBITPS, CHOKIHM, TEIIo,
BXKMBAHHSI MIITHOTO Yato a00 KaBH, OAHOI MITyJIKH a€pOHY.

5.2 3aBnaHHA 1JIg CAMOCTITHOI podoTH

Yomy anorponni Moaudikaiii KapooHy MartoTh pi3Hi BIaCTUBOCTI?

[osicHITh siBHILIE aacOPOIIi 1 BKAXKITh NPUYUHH, IO CIIPUSIIOTH BOMY

SBUIILY.

3. ki ¢i3uyHi 1 XiMiuHi BiactuBocTi Mae CO,? Bkaxith 06s1acti Horo
MPAKTUYHOTO 3aCTOCYBAHHS.

4. SIxkum XIMIYHAM HUIIXOM MOKHA ouucTUTH CO, Bix qomimok SO,?

Yu MOXKHA OTPUMATH HEUTPAIbHUM PO3YUH, SKILO 10 PO3UYMHY KapOOoHaT-

HOT KUCJIOTH IOJIATHU €KBIBAJICHTHY KIIBKICTH JIYTy? Bi/lOBiIb MOSCHITS.

6. Sxi ¢i3uyH1 1 XIMIYHI BJIACTUBOCTI Ma€ CHHWJIbHA Kuciora? Yomy comi
1i€1 KUCIOTHU HEOOX1HO 30epiratu B repMeTHYHOMY Tocyni? Biamosias
MIATBEPAITH PIBHIHHSAMU PEaKIlii.

7. Sxi cnonyku yrBoptoe Kap6on 3 Hitporenom?

8. Sk B mabopatopii moxkHa 100yTH Kap6oH (I1) oxcun?

9

1

N =

e

. 1o Take kapOoH1IM? SIKe MpakTHUYHE 3HAYEHHS] BOHU MAIOTh?
0.flkum uymHOM y mpupoai BinOyBaetbcsa mneperBopeHHss CaCO; 'y
Ca(HCO3)2‘7
11.4x goOyBaroTh cuIILIA B MPOMHUCIOBOCTI 1 B Jiaboparopii? Bignosiab
MIATBEPAITH PIBHIHHSAMU PEaKIlii.
12.51x1 BnacTuBOCTI Mae cwiinii kap6in? Ak moOyBaroTh HOTO B MPOMUCIIO-
BOCTI?
13.11lo Take cunanu? Sk iX oTpumyroTh? SIK1 BIACTUBOCTI BOHU MAIOTh?
Binnosiak miaATBEPAITH PIBHSAHHSAMHU PEAKIII.
14.B KX KUCTOTaX PO3UUHSIETHCS CHIIILIN? 3anuiliTh PIBHSAHHS peaKIIii.
15. 5k oTpuMaTH METaCUIIIKATHY KUCIIOTY?
16.51xi B1 3HA€TE WITYYHI 1 MPUPOHI CUITIKATU?
17.5x MOXHa OTpUMATH XIMIYHUM ILISXOM KaJbI[MHOBaHY 1 MUTHY comxy?
[lepepaxyiite 001aCcTi 3aCTOCYBaHHS IUX PEYOBUH.
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18. Ay 6ionoriuny ¢yHkuito BUkoHyoTh KapOon 1 Cuminiil B )XKUBUX Opra-
Hi3Max?

19.4xi1 Toxcuuni cnonyku Kap6ony 1 Cuminito Bam Binomi? Sxkumu nuisixa-
MU BOHU NOTPAIUISAIOTh B atMocdepy 1 rigpochepy?

20.3aKiH4iTh PIBHSIHHS pPeaKiiid Mi>K peHOBUHAMMU:

a) Si+ NaOH + H,O —» F) C,N, + KOH —
6) C+ HZSO4(K0Hu.) —> II) MngI + HCIl —»
B) SiCl, + HyO — €) Si + HNO; + HF —

4.4 ExciepMMeHTAJIbHA YaCTHHA

Hocnio 1. AncopOuiiiHi BJJacTUBOCTI BYTiJLIs

OO6nanHaHHA 1 peaKTUBU: IITATUB 3 MPOOIpKaMH, BOPOHKA, MPoOKa, ak-
THBOBaHe Byrimmi, pozunau Pb(NOs), (10°M), KI (1M), dykcun (Iakmyc, Me-
TUieHoBa cuHb) (1%), GuIbTpyBanbHUN NAMIP.

1) Ancop0i1isi 6apBHUKIB 3 PO3ZUUHY.

B npoGipky Ha 1/3 ii 00’emy HanuTH po3unH QyKCHHY (JJAKMYCY, METH-
JIEHOBOI CHWHI), Aojxatu 1-2 Mikpoimaresis akTuBoBaHOTo Byrimis. [IpoOGipky
€HEPrifHO CTPYIIYyBaTH MpOTIroM 1-2 XBuwiMH. J[aTh po3uuHy BIJICTOSTUCS 1
3BEpHYTH yBary Ha 3MiHy HOro 3a0apBiIeHHS.

2) AncopOrisi HOHIB 3 pO3UUHY.

B npo6ipky Hamutu 0,5 M po3uMHY MIIIOMOYM HITpATy 1 J0JaTh KiJIbKa
KpaIUIMH pO34MHy Kaiii ioauay. Crnocrepiratu yTBOpeHHs ocany. B npyry npo-
Oipky HasnuTu 1-2 MJ1 po3uuny Ti€i xk coni [lmromObymy 1 gogatu 1-2 mikpornina-
Tedsl akTUBOBaHOrO BYrimia. I[Ipobipky 3akputu mpoOkoro 1 30oBTatu. Po3unn
BiI(DIIbTpYBaTH 1 BHECTH Y PinbTpaT 1-2 KparuiMHu po3yuHy Kalii i0aumy.

3anucaTi CIOCTEPEKEHHsI, PIBHSHHS peakiii yTBOPEHHs IIIOMOyM io-
nuy. UuM MosSICHIOETHCSI BUCOKA aJIcOpOITiiHaA 31aTHICTh BYT LIS ?

Jlocnio 2. BiTHOBJIIOBaJIbHI BJIACTHBOCTI BYTJLIst
(Oocnio nposooumu y eumsicHitl wagi)

OO6nanHaHHA 1 peakTUBU: IUITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
pumau, Byruuisa, HySO4 (konit.), pozunn KMnO, (0,5M), ¢iuisTpyBanbHuid mna-
mip.

B mpo0ipky BHecTu 1 Mikpommareib po3TepTOro BYTruuis, noaaTu 5-6
KpaIUIMH KOHIIEHTPOBAHOI CYIb()ATHOI KUCIOTH 1 00EPEKHO HATPITU MPOOIPKY.
Jlo oTBOpY mpOOIpKK MITHECTH CMYXKY (DUIBTPYBAIBHOTO Marnepy, 3MOYEHOTO
PO3YMHOM Kalliif IepMaHraHary.

3anucaTy CIOCTEPEKEHHS 1 pIBHSIHHS PEaKIIiii:

a) B3a€MOJIIi BYIUIIA 3 KOHIIEHTPOBAHOIO CYIbh(aTHOIO KUCIOTOIO, Bpa-
xoBytouH, 1o KapOon okucHioeTbes 10 kapooH (IV) okcuny;

0) B3aeMO/I1i OJHOTO 3 MPOAYKTIB PeaKIlii a) 3 KaJiiid mepMaHraHaTOM.
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Jocnio 3. 1ooyBanusi kapooHn (IV) okcuay (Byriiekuc/ioro rasy), io-
ro B3a€MOJif 3 BOIOI0, JIYyTOM

OO6nanHaHHA 1 peakTHBHU: MpHIIaa [l JOOYyBaHHS BYIJIEKHCIIOIO rasy,
HITaTUB 3 NMPOOIpKaMH, IITATUB 3 JAIKaMH, IPOOIpKOTpUMAY, CIIUPTIBKA, Map-
myp, pozunH HCI (1:4), Ca(OH), (Hacuy.), METUIOBUN OpaHKEBUH.

B npo6ipky 3 ra3oBiBiIHOIO TPYOKOIO MOKIACTH 3-4 MIMaTKU MapMmypy,
3aKPUTH MPOOKOIO 1 BEPTUKAJIBHO 3aKPIMUTH B IITaTUB1. Yepe3 BOPOHKY HAIUTH
pPO3UMH XJOpUAHOI KucaoTu. KiHenp BiABIAHOI TpyOKH 3aHYpUTH B MPOOIPKY 3
JUCTHIIBOBAHOIO BOJOIO 1 1-2 KpaljuHaMu 1HAMKATOpPA Ta MPOIYCKAaTH ra3 mpo-
TAroM 2-3 XBUIMH. Big3HauuTu 3MiHy 3a0apBJICHHS PO3YUHY.

[ToTimM KiHeUb BIABIAHOT TPYOKH 3aHYpUTHU B MPOOIPKY 3 BAMHSIHOIO BO-
noto. Crocrepirati yTBOPEHHS Ocaay 1 MOro pO3UYMHEHHS NP MOAAIBIIOMY
MPOITYCKaHHI BYIJIEKUCTIOro rayy. OTpuMaHui Mpo30puid PO3UMH PO3IUIUTH Ha
1Bl YaCTUHM, JO0 OJIHIET TOJaTH BamHSAHY BONy, iHITY Harpitu. [l]o cmocrepira-
€TbCSA?

3anucaTy piBHSHHS pPEeaKIIi:

a) noOyBanHs kapooH (IV) okcuny;

0) fioro B3aeMoIii 3 BOJIOIO;

B) CTYNIHYATOI JUCOIlIallli KaApOOHATHOT KUCIIOTH;

r) B3aeMozii kapOoH (IV) okcuay 3 Kanplii T1IIPOKCUIOM 3 YTBOPEHHSIM
ocapy;

1) pO3UUHEHHS OCaly;

€) B3a€EMO/I1i MPOAYKTY PeaKii 1) 3 KaJublii FAPOKCUIOM;

) pO3KJIay MPOAYKTY peakKilii 1) Mpy HarpiBaHHI.

[TosicHuTH, SIK 3MIIIYETHCS pIBHOBAara y BOJAHOMY po3uuHi kapOoH (IV)
OKCUY MpH JI0AaBaHHI JIyTy, KUcioTu? Bka3zaTtu npuyuHy 3MillleHHS piBHOBAru
B KOXKHOMY BHIAJIKY.

Hocnio 4. 1o0yBaHHs1 KapOOHATIB

OO6nanHaHHA 1 peakTUBH: IITATUB 3 Npobdipkamu, po3uun CaCl, (0,5M),
BaCl, (0,5M), MgSO, (0,5M), CoSO4 (0,5M), CuSOy4 (0,5M), AlL(SO4); (0,2M),
CI'Q(SO4)3 (O,2M), N32C03 (O,SM)

B npoGipKi HAIMTH PO3YMHH COneif, o MicTATh Taki kationu: a) Ca’’,
Ba2+; 0) Mg2+, C02+, Cu2+; B) Al3+, Cr’" i nomatu 10 HUX PO34YMH HATpiH KapOo-
Haty. CrioctepiraTy OCaJK€HHS PEUOBHUH 1 BII3HAYUTH 3a0apBICHHS OTPUMAaHUX
ocaIiB kKapOoHaTiB (a), riApokcokapOoHaTiB (0), TiIpoKCcHIIB (B).

3anucaTH CIIOCTEPEKEHHS, MOJIEKYJISIpHI Ta HOHHI PIBHSAHHS PEaKIIiil.

Hocnio 5. Tepmiunuii po3xnao kapoonamie

OO6nagHaHHA 1 peaKTUBU: IITATUB 3 MPOOIpKaMu, MpoOKa 3 Ta30BiIBI-
HOIO TPyOKOIO, TaTUB 3 Jankamu, cnupTiBka, NaHCOj3;, Cuy(OH),CO;, po3unn
Ca(OH); (macuu.).
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B mtaTuBi 3 HEBETUKUM HAXWIOM YHU3 3aKPIMHUTH CYXy MPOOIpKy 3 Ha-
Tpiil TiAPOreHKapOOHATOM, 3aKpPUTH MPOOKOI0 3 ra30BiIBIAHOIO TPYOKOIO, Ki-
Hellb AKOI 3aHYpUTU B MPOOIPKY 3 BamHsIHOIO BOAOK. [Ipobipky Harpitu. AHa-
noriyHo BuKoHaTH aociia 3 Cuy(OH),CO;5 (manaxitom).

3anucaTy CIOCTEPEIKEHHS, PIBHSIHHS PEaKIIi:

a) po3KJIany COJEH;

0) B3aeMo/Iii a3y, SKUi BUIUIAETHCS, 3 KAIBIINA T1POKCHIOM.

Jocnio 6. 1o00yBaHHSI reJil0 CUJIIKATHOI KUCJIO0TH

OO6nanHaHHA 1 peaKTUBHU: IITATUB 3 NMPOOIpKaMu, CKIIsSHA MajuyKa, Po3-
yuH Na,Si103 (0,5M), HCI (1M).

B npo0Oipky nomictutu 0,5 M po3unny Hatpiid cuiikary 1 gogatu 0,5 m
PO3UMHY XJOpUIHOT KHCIOTH. [lepemimaTu 1 BII3HAUYUTU YTBOPEHHS Jpariivc-
TOr0 OCaay CHJIIKATHOI KUCIIOTH.

3anucaTy CIOCTEPEXKEHHS 1 pIBHSIHHS peakiii.

Hocnio 7. 1o00yBaHHS 30/110 CWIIIKATHOI KMCJIOTH i 100 nepeTBOpeH-
HSl B reJib

OO6nanHaHHA 1 peakTUBU: IUITATUB 3 NPOOIpKaMHU, CIIUPTIBKA, MPOOIPKOT-
puMadu, ckisiHa nanudka, HCl (kon1. ), Na,Si0; (Hacuu.).

B npo6ipky BHecTH 4-5 KpariiH KOHIIEHTPOBAHOI XJIOPUJIHOT KUCIIOTH 1
1-2 KpamivHM PO3YMHY HATpPiil CHIIIKATy, CyMill MEpEeMIllaTH 1 CIOCTepiraTu
YTBOPEHHS MPO30POT0 PO3UHUHY — 30JII0 CHIIIKATHOI KUCIOTU. OTpUMaHu# 30J1b
HarpiTu J0 Mepexojly Horo B refb.

3anucaTy CIIOCTEPEXKEHHS 1 pIBHSHHS peakKiiii.

Hocnio 8. T'inpoui3 HaTpiil cuirikary

O6nagHaHHA 1 pEaKTUBHU: IITAaTUB 3 mpoOipkamu, Na,SiO; (0,5M),
NH,CI (IM), dbenondranein.

B npo6ipky BHecTH 0,5 M1 po3unHy HaTpiil cuiikaty 1 gogatu 1-2 kpar-
muHu penondraneiny. o cnocrepiraerscsa? B Ty camy npoOipKy AOJIUTH MO
Kparuisix po34uH aMOHI# Xiopuay 10 3HebapBiieHHs QeHondraneiny.

3anucaTy COCTEPEKEHHS, MOJIEKYJISIpHI Ta HOHHI PIBHSAHHS peaKIIiil:

a) TIAPOII3y HATPI CUITIKATy B YUCTIN BOAI;

0) riiponi3y HaTpii CUJIIKATy B MPUCYTHOCTI aMOHIN XJIOPUTY.

Hocnio 9. Bzaemonisa kapoon (IV) oxkcuay 3 po34YnHHUMH CHJIiKATA-
MH

OO6nagHaHHA 1 peaKTUBU: MpHUIA] JJIsl J0OyBaHHS BYIJICKHCIIOTO Tasy,
IITATUB 3 MPOOIpKaMu, IITATUB 3 Jankamu, mapmyp, po3uun HCI (1:4), Na,Si10;
(0,5M).
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B npo0Gipky Hanutu 1-1,5 Mi1 po3unHy HaATpiil CUIIIKATY 1 MPOMYCTUTH B
HbOTO J10 HacuueHHs kapOoH (IV) okcun (muB. mociina 3).

3anucaTy COCTEPEKEHH 1 pIBHSAHHS peakilii B3aeMO/1T HATPii cuiliKaTy
3 xapooH (IV) okcugom. YuM MOSICHIOETHCS 3MIILEHHSI PIBHOBAru B HANPAMKY
YTBOPEHHS CUJIIKATHOI KUCIIOTH?

Hocnio 10. Hepo34uHHi cos1i CHIIKATHOI KUCJI0TH (“XiMiYHI BOogOpo-
cTi”)

OO6nagHaHHA 1 peaKTUBU: IITATUB 3 MPoOIpkamMu, po3unH Na,Si0O3 (50%),
FCC13, CUSO4, COSO4, NISO4, MI'ISO4.

B n’a1b npo0ipok HAJTUTHU MO 5 MJI pO3YMHY HATPIN CUJIIKATY 1 B KOKHY 3
HUX J0JaTH 1o 1-2 KpUcTanu po3uyuHHUX coliel pepymy, KoOanbTy, Kynpymy,
HIKOJy, MaHrany. Crnocrepirati yTBOPEHHsI B KOXKHINA TpoOipIll pi3HUX 3a (op-
MOIO 1 3a0apBJICHHAM ‘“BOJOpOCTEN”.

5.4 KoHTpOJIbHI TECTOBI 3aBIaHHS

1. Sxa enextpoHHa KoHbIrypariis Bianosigae aromy Cuiiiro B 30y1KEHOMY
cTaHi?

1) 1s*2s*2p%3 sz3pXT3pyT; 3) 1s°2s*2p°%3 sT3pXT3pyT3pZT;
2) 1s°2s*2p%3 ST3pxw3pyT ; 4) 1s*2s*2p%3 ST3pXT.
2. SIka enexrponHa hopMyIna Bigmosigae oy Si*?
1) 1s*2s*2p®3s*3p; 3) 1s°2s*2p°;
2) 1s*2s*2p®3s*3p°; 4) 1s*2s*2p®3s°3p°.

3. Slka enextponHa dopmyia BianoBizae aromy KapOoHy 13 cTylieHeM OKHC-
+2
HeHHs1 C 77

1) 1s°2s%; 3) 1s*25°2p’;
2) 1s*2s*2p°; 4) 1s*2s*2p".
4. Slka enexkrpoHHa KOH]Irypaiis Bianosinae atomy KapOoHy B OCHOBHOMY
cTaHi?
1) 1s22sz2pXT2pyT; 3) 1s22sT2pXT2pZT;
2) 15%2s 2p,*2p, ; 4) 15°2s ' 2p, 2py*2p,.
5. BusnauiTe THN riOpuau3aiii BaieHTHUX opOiTaneit aromy Kap6ony B cro-
ayii CCly 1 popMy MOJEKYIIH:

1) sp, niuHiiiHa; 3) sp’, TeTpaeapUdHa;
2) sp’, TeTpaeapudHa; 4) sp’, TpHKyTHA.

6. Busnauite okucHuk B peakiiii C + HNO; — CO, + NO + H,0
1) C’ 2) 0% 3)H; 4) N, 5)N™.

63



7. Sxi BnactuBocti nposiBisie Kapoon B peakuii CO, + C — 2CO?

1) OKHCHIOBaIBHI 1 BITHOBIIOBAJIbHI,

2) OKMCHIOBaJIbHI;

3) Kap6oHn He 3MIHIOE CTYyIIHb OKUCHEHHS;
4) BIIHOBIIOBAJIbHI.

8. Busnauits npoayktu peakuii Si + KOH + H,O —»

1) KleO3 + 02 ) 3) KHSIO3 + SIOQ,

2) KQSIO3 =+ Hz; 4) KQO =+ HleO3
9. Ilpu B3aemoii AKUX PEYOBUH MOKHA OTPUMATH CHUJIaH?

1) NaQSiO3 + HC1 —» 3) MngI + HQO—)

2) KleO3 + HQO —> 4) SIOQ + NaOH—
10.Buznauires npoayktu peakuii Ca,Si + H,O —

1) CaSIO3 + Hz, 3) Ca(OH)2 + SIH4,

2) Ca(OH), + H,S103; 4) Ca(OH), + Si0,.
11.Buznauite npoayktu peakuii Mg,Si + HCI —

1) MgC1, + SiHy; 3) MgCl1, + SiCly;

2) MgO + SIH4 + Hz, 4) MgO + HQSIC16

12.51x1 BnactuBocTi npossisie kapooH (I11) oxkcun?

1) ampoTrepHHil OKCHA, OKUCHHUK;

2) HECOJIETBOPHUM OKCHJI, BITHOBHHK;

3) KUCIIOTHHM OKCHJI, OKHUCHHK 1 BITHOBHUK;

4) OCHOBHMI OKCHUJI, HE BCTYIIA€ B peaKIlii OKUCHEHHS — BITHOBJICHHS.

13. 51k moxxHa orpumartu kapooH (II) oxcun?

1) C + O3 (uapmmuon) —> 3) CaCO;—

2) CO, + C—— 4) (NH4),CO; —
14.51x1 BnactuBocTi nposisie kapooH (IV) okcuna?

1) KUCIIOTHHI OKCHJI, BITHOBHUK;
2) HECOJIETBOPHUM OKCHJ, OKUCHUK;
3) OCHOBHHUM OKCH/I, BITHOBHUK;

4) KUCIIOTHUH OKCHJ, OKUCHHK.

15.11pu B3aemoii sIKMX peYOBUH MOXkHA oTpuMaTtu kapOoH (IV) okcuna?

1) K,CO; + Si0, —-> 3) NaHCO3 + NaOH —>

2) Na2CO3 + BaClz —> 4) K2C03 + H20 —>
16.5Ika peyoBHHA € peaKTHBOM Ha BYTJICKHCINH ra3?

1) Na,COs; 3) CaCOs;

2) H,0; 4) Ca(OH),.
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17.Baxx1uBOO XapaKTEpPUCTUKOIO JOIIOBOI BOIM € 3HaYeHHs pH, 1110 Bu3Hayva-
€ThCsl piBHOBaromw 3 armocepaum CO,. Sk npasusio, 10II0Ba BOAA MaE:

1) pH<7; 2) pH>7;
3) pH~7; 4) pH ne 3a1exuTh Bit CO2 (arvoceproro).

18. ki BnactuBocTi npossisie cuninii (IV) okcua ?

1) OCHOBHHUI OKCH/I, BITHOBHHUK;

2) KACIIOTHUH OKCHJ, OKUCHUK 1 BITHOBHHK;
3) HECONETBOPHUIN OKCH/I, BITHOBHUK;

4) amboTepHUl OKCUI, OKUCHHUK;

5) KUCTTOTHHUM OKCH/JI, OKUCHHK.

19.Buznauite npoayktu peakuii Si0, + NaOH —

1) NaQSiO3 + Hz; 3) NaQSiOB + HQO,
2) SIH4 =+ NaQSiO3; 4) NaH81O3 =+ 02.
20HpI/I B33€MOIIﬁ AKHX pCHOBHH MOXHA OTpUMaTH CI/IJ'IiKaTHy KI/ICJ'IOTY?
1) NaHSiO3 + NaOH — 3) Si0, + H,O —»
2) NaQSiO3 + H,O —> 4) NaQSiO3 + H,SO4 —

21.Bubepith HepaBUIIbHE TBEPIXKCHHS :

1) Byryiens, K 1 CUIIIIN, JJETKO PO3UMHSETHCS B JIyrax, yTBOPIOIOUYHU
KapOoHaTH;

2) kapOOHaTHA KHUCIIOTa — CJIA0KUHN €JIEKTPOJIIT, AUCOIIIIOE 3a IBOMA CTY-
TICHSMU;

3) cuitikaTHY KUCIIOTY HE MOKHA OTpUMATH B3aemojiero cuiiiii (IV) ok-
CUY 3 BOJIOIO;

4) xap6on (IV) oxcus — KUCIIOTHUN OKCH,;

5) BUIIUI CTYMiHL OKUCHEHHS! CHITIIIO — TTIOC YOTUPH.

22.Bu3HagiTh NpoayKTH peakiii NaHCO; ——

1) NaOH + CO + COQ, 3) Na2CO3 + H20 + COQ,
2) Na2CO3 + HQO, 4) Na2CO3 + C02
23.5lka pe4oBHHA YTBOPIOETHCS MPU HArpiBaHHI KaJbI[ii TiporeHkapOoHaTy?
1) C (TB.)> 3) CO,
24.BusHnauits nponyktu peakuii K,CO; + H,O —
1) KHCO; + COy; 3) KHCO; + KOH;
2) HCOOK; 4) KOH + CO.
25.Busnauirs npoayktu peakuii K,Si10; + H,O0—
1) KHSiO; + KOH; 3) KHSi10; + Si0y;
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26. 51k MOXHa OTpUMaTH Kajiil kapOoHat?
HDK,O+C— 3) KHCO; + H,0 —
2) KHCO3 —> 4) KOH + COZ (HaIHIIIOK) -

27.5lky peuoBUHY MOTPIOHO TOAATH JI0 PO3YMHY KaJbI[iH T1IporeHKapOoHary,
00 OTpUMATH KaJbliiid kKapOoHaT?

1) H,O; 2) COy; 3) HCI; 4) CO; 5) Ca(OH),.
28.11pu B3aemMoii IKUX PEYOBUH MOKHA OTpUMATH HATPIN CUIIIKAT?

1) NasSi+ HC1 — 3) NaOH + Si + H,0 —

2) NaHSiO; + HC1 —» 4) SiO; + Na,SO4 —
29.IIpoayKToM sIKOi peakili € Kajaiid cuiaikat?

1) K,SO, + Si0; —» 3) KOH + Si0, —

2) KHSiO3 + H,O —» 4) KC1+ H,Si0; —

30.5ky peyoBuHY MOTPIOHO JOAATH O PO3YMHY HATpii KapOoHATYy, 1100 OTpH-
MaTH PO3YMH HATPIH TiIporeHKapooHary?

1) NaOH; 2) NaCl; 3) CO,; 4) CO; 5) Ha.
31.IIponykroM siKOi peakiii € Kasiii rigporeHcuiIiKaT?

1) K;Si05 + H,O — 3) Si0; + KOH (yanmmmox) —

2) Si0, + K,CO;—— 4) K3Si03 + HCI (uapmmmon) —>
32.Busnauitek npoayktu peakiii K,CO; + CO, + H,O —»

1) KHCOs; 3) KOH + CO;

2) KHCOs + Hy; 4) KHCO3 + KOH.

33.5ka pe4oBHHA YTBOPIOETHCS MIPH 0OPOOIII MarHiii kapOoHATY XJIOPUIHOIO
KHUCJIOTOO?

1) C (), 2) COy; 3) Oy; 4) CHy; 5) CO.
34.BubepiTh npaBWIbHE TBEPIKCHHS

1) Byrjiemp B OKMCHO-BITHOBHUX PEAKITISAX 3aBXKIH € BITHOBHUKOM;
2) pO34MHHM HATPIN CUIIIKATY 1 HATpiK kapOoHaTy MaroTh pH > 7;
3) cuitikaTHY KUCIIOTY 100yBalTh B3aemoieio Si0; 3 BOJ010;

4) Kap6oH He YTBOPIOE AJIOTPOMTHUX MOAM(IKAIIN;
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JlomaTtoxk A

CraHaapTHi OKHCHO-BITHOBHI MOTEeHIIAIH

PiBHSIHHS €J€KTPOIHOTO NpoLEecy E° B
SO,* + H,0 + 2¢ — SO;* + 20H 0,93
N, + 8H,0 + 6¢ — 2NH;-H,0 + 60H -0,74
SO;* + 3H,0 + 4e — S + 60H -0,66
H;PO; + 2H' + 2e — H;PO, + H,0 -0,50
H;PO, + 4H" + 4e — H;PO, + 2H,0 -0,39
H;PO, + 2H' + 2e — H;PO; + H,0 -0,28
NO;5 + 7H,0 + 8¢ — NH;-H,O + 9OH 0,12
2H +2e¢ - H, 0
NO; + H,0 + 2e —> NO, + 20H +0,01
S40¢~ + 2e — 2S,05™ +0,09
S+2H" +2e - H,S +0,17
2S0,* + 10H + 8¢ — S,0;* + 5H,0 +0,29
H;SO; + 4H" + 4e — S + 3H,0 +0,45
L +2e > 2T +0,54
Fe'" + e — Fe*' +0,77
NO; +2H" + e —» NO, + H,0O +0,80
NO; + 4H" + 3e —» NO + 2H,0 +0,96
Br, + 2¢ —> 2Br +1,07
2NO; + 12H" + 10e = N, + 6H,0 +1,24
Cr,07~ + 14H" + 6e — 2Cr' " + 7TH,0 +1,33
Cl, + 2e — 2CI +1,36
CIO, + 8H' + 8¢ — CI' + 4H,0 +1,38
CIO5 + 6H" + 6e — CI' + 3H,0 +1,45
PbO, + 4H" + 2¢ — Pb*" +2H,0 +1,46
HCIO +2H" + 2e — CI' + H,0O +1,50
MnOy4 + 8H™ + 5¢ — Mn”" + 4H,0 +1,51
F, +2e - 2F +2,87
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Jlonatok b

B3aemoaiss MeTaJIiB 3 KHCJI0TAMHA

Li K Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H;) Cu Ag Hg Pt Au

PsLI HAanpyr MeTaJliB

Kuciora OKuCHUK .HpOHyKTH Mertanu, 1110 BCTYNalOTh B PEAKIIII0
BITHOBJICHHS
HCI (po3B) H H, Bci metanu, 1o crosTs JiBie Hy
HCI (xonr) H H, Bci meTanu, 1o ctosts aiBime H,
H,SO, (po3B) H H, Bci meTanu, 1o ctosts aiBime H,
+6 ManoaxktusHi Metanu Big N1 go Pt
S SO, .
H,SO, (koHL) ( Fe, Cr, Ni - nacuByIoTbhCs)
S*6 S, H,S AxtuBHi metanu 10 Cr
N NO ManoaxktusHi Metanu Big Cr go Pt
HNO; (po3B) NS N,O0, N,, AxtuBHI MeTanu 10 Cr
NH4sNO;
HNO; (koH1r) N NO Bci metanu, kpim Au i Pt
3 2

(Al, Fe, Cr, Ni, Co - macuByroThCs)
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Homarok B

PeakuiiiHa 30aTHICTH AeSIKUX HEOPTraHIYHUX PEYOBUH

BinHoMIeHHs 10 PO3YMHHMKIB 1 pEAKTHUBIB

Pewomn | Kanip |10 HEL,, [HSO:] HNO) [NeOH [ N0
AI(OH); Ouni H + + + + H
AgClI Ouni H H H H -/+ +
AgBr CB.-)KOBTHUM | H H H/+ H - -/+
Agl KOBTHUI H - -/+ -/+ H H
AgP0; ouni H + + + + +
Ag;P04 KOBTHUH H + + H/D - +
Ag,P,0; oM H H/+ | a/+ | a/+ - +
BaCO; ouni H + + + - -
BaSO, outmii H H H H H H
BaSO; ouni H + + + H H
CaCO; ouni H + + H H
CdS KOBTHH H -/+ -/+ + - -
cipo-
Cr(OH); 6J1aI<EITHI/H?I " i i i i "
(CuOH),CO; 3eJICHUI H + + + - -/+
CuS YOPHHUI H H -/+ + H -
FeS YOpHUU H + + + H H
MnS CB.-pOXKEBUM | H + + + H H
ZnS Ouni H + + + H H
PbS YOPHHUI H -/+ -/+ + H H

P — PO34MHHA,
H — IPAKTUYHO HEPO3UMHHA;

+ — pearye;
- — He pearye

PeaxkiriiiHa 31aTHICTh IO BIAHOIICHHIO /10 BOJM Ta JESIKUX PEarcHTIB
OXapaKTepU30BaHA TAKHUM YUHOM.
PeyoBuHa BBa)Ka€ThCA PO3UYMHHOIO B JAHOMY PO3UMHHHKY, SIKIIIO B3a€EMO-
Jis1 MK HEIO 1 PO3UMHHUKOM XapaKTEePU3YETHCS TUTbKU PYWHYBaHHIM KPUCTAIi-
YHO{ PENIITKHU, COJIbBATAIIIEI0, IEKTPOIITHYHOIO ucolianieto. Po3unHHi cro-
NyKH yTBOpIotoTh > 0,1 M posunnm, Manoposuuusi — 0,1 - 10° M po3unnm,

MPAKTUYHO Hepo3unHHi — <10~ M po3uuHHu.

PeyoBuHa BBa)Ka€eThCA pearyrouolo 3 JaHUM PEAKTUBOM, SKIIO MK HUMU
MPOTIKa€E HEOOOPOTHA XIMIUHA PEaAKIIisl.
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Honatok I'

Po34HHHICTH KHCJI0T, OCHOB, COJIEH Y BOJI

O0D*HD alalalalalalaaalalal|llaalalallla
OIS IEEEEEEE R EEEE R IR
o)) alalzmlz| = ||| ====]]|=||==]]=
70d ololo == lo 2 2 =2 =
fON clalalalaooaoooo oo alo _P
0S8 alolalsS imaalalalalaalaalal s alx
=
2| oS clolm =l |||zl =2l =2=e | =
<

S IR EEE R EEEEE
q PPPPPPHPPPP_PH S| =
A4 olalalalaaoaoaooooo o Sa o =
10 alelalalalelaaaalaaaalaelnals
G| ol ST =222 HE 2= e o o
‘HO alalzms|alza| s === = | |2 ||z =

L—v

+K +QM
+ e A e e T et el o MU My S
HHOLLE )] T (o s s e (B[ ol o[ 5| el
NnNaMCBACZMzoFFCHCASP

@)

P - pO34Y”MHHA, M - MAJIOPO34YNHHA, H - HCPO3UYMHHA PCYOBHUHA,

PCYOBHHA HC iCHy€ abo PO3KJIIAAAETHCS BOJOTO
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Jlogatok []

BinHocHa eJIeKTPOHEraTMBHICTH ejleMeHTIB 3a mKasao Ilouinra

. ['pynu
Hepion T v [ v | vi]vn VIII
1 H He
2,1 —
2 Li Be B C| N @) F Ne
1,0 1,5 2,0 25| 3,0 3,5 4,0 —
3 Na Mg Al Si| P S CI Ar
0,9 1,2 1,5 1,8 | 2,1 2.5 3,0 —
K Ca Sc Ti A% Cr Mn |Fe Co Ni
4 0,8 1,0 1,3 1,5 1,6 1,6 1,5 1,8 1,9 1,9
Cu /n Ga Ge As Se Br Kr
1,9 1,6 1,6 1,8 2,0 241 2,8 —
Rb Sr Y /r Nb Mo |Te Ru Rh Pd
5 0,8 1,0 1,2 1,4 1,6 1,8 1,9 2,2 2,2 2,2
Ag| Cd In Sn Sb Te I Xe
1,9 1,7 1,7 1,8 1,9 2,1 2.5 —
Cs Ba La Hf Ta W Re Os Ir Pt
6 0,7 0,9 1,2 1,3 1,5 1,7 1,9 2,2 2,2 2,2
Au| Hg Ti Pb Bi Po At Rn
2.4 1,9 1,8 1,9 1,9 20| 2,2 —
7 Fr Ra Ac
0,7 0,9 1,1
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Honarok E

KoncranTu auconiauii AesikKuX CJIa0KHUX €JIEKTPOJIITIB

Enexrponit K

Pl
Bona H,0 K =1810"°
HitputHa kuciora HNO, K = 5,1-10’4
CynbdiTHa KUCTOTA H,S0Os K= 1’3'10;
K,=6,3-10 i
CynbsdigHa kuciora H,S E;; }: (1) }8_14
-7
KapOonatHa kucnota H,COs E;; j:; }8_11
K,=7,1-10"
Optodocdarna kuciaora H;PO, K,=6,2:10"
K;= 1,3-10‘212
docdopucta KucioTa H;PO; E;; ié }87
dochopnyBatucta kuciaora H;PO, K =5,910"
K, =1,310"°
OpTtocuitikaTHa KUCIOTa H4S10,4 K, = 1,6-10"12
K;=2-10"
AMOHIM T1IpOKCH]T NH;5-H,O | K = 1,8-10’5
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