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BBenenue. O0masi xapakrepucTuka
XHMHYECKHX 3JIEMEHTOB

8 L Xapakmepucmuka Xumuueckozo 31emMeHma Ha 0CHOBAHUU
e20 nonodcenusn 6 nepuoouueckou cucmeme /I.H. Menoeneesa

Bompoc 1.
A) Xapakrtepucrtuka ocdopa.
1. ®ocdop — sneMeHT NATON TPYIMITBI ¥ TPEThEro nepuoja, Z = 15,
A(P) = 3L
CooTtBeTcTBEHHO, aTOM (ochopa comepkut B sape 15 mpoToHoB, 16
HEHUTpOHOB | 15 aekTpoHOB. CTpOCHHUE €TO dIEKTPOHHOH 000I0YKH
MOJKHO OTPA3UTh C IIOMOMIBIO CIETYIOMIEH CXEMBI:

+15P 26, 85, 5¢.

Artomel  Qocdopa  TpPOSABIAIOT KaK  OKHCIHTENbHBIC  CBOICTBA
(IPMHMMAIOT HEJOCTAIONIME U1 3aBEpLICHHS BHCIIHETO YPOBHA TPH
SNEKTPOHA, MONydas HPH STOM CTEHeHb OKHCICHHS —3, HalmpuMmep, B
COCJIMHCHUIX  C  MEHEe  OJJICKTPOOTPHIATEIBHBIMUA  DJIEMEHTAMH —
METalaMH, - BOJOPOAOM M T.I.)/TaK W BOCCTAaHOBHTEIbHBIC CBOWCTBA
(oTmaroT 3 WK 5 MEKTPOHOB OoJiee MEKTPOOTPHIATEIBHBIM JJICMCHTAM —
KHCIIOPOAY, TaJIOTeHaM M T.II., IPHOOPETast TIpU 3TOM CTETICHH OKHCIICHHS +3
u+5.)
dochop MeHee CHITBHBIN OKHCITUTEINh, YeM a30T, HO 00Jiee CHIIbHBIN, YeM
MBILIBSK, YTO CBSA3aHO C POCTOM PaJHyCOB aTOMOB OT a30Ta K MBILIBSKY.
ITo a0l 5xe MpUYKMHE BOCCTAHOBUTEIbHBIE CBOICTBA, HA0OOPOT,
YCUIMBAIOTCS.

2. ®ocdop — mpocroe BeUIECTBO, TUNMYHBIK HemeTamwi. Dochopy
CBOICTBEHHO SIBJICHHE aJIOTporuH. Hampumep, CyIIECTBYIOT alIOTPOITHEIE
Mojudukaruu ¢docdopa Takue, Kak Oenblil, KpacHbI M 4epHbId docdop,
KOTOpBIE 00JIaatoT Pa3sHBIMHA XUMIIECKUMH 1 (QU3HIECKUMH CBOHCTBAMHU .

3. Hemerannuueckue cBoiicTBa ocdopa BeIpaxkeHbI c1adee, YeM y
a30Ta, HO CWIIbHEE, YeM y MBIIIBSIKA (COCETHHE 3JIEMEHTHI B TPYIIIE).

4. Hemerammueckue cBoicTBa (ochopa BHIPaKEHbI CHIbHEE, YeM Yy
KpeMHHs, HO cinabee, 4eM y cepbl (COCeTHHE 3TIEMEHTH B IEPHOJIE).

5. Beicmit okeup pocdopa nmeer popmyiy P,Os. D10 KucaoTHbIi
oxcuA. OH NpOSBIISET BCE TUIIUUHBIC CBOMCTBA KUCIOTHBIX OKCHIOB. TakK,
HaIrpuMep, IpU B3aUMOJICHCTBIH €0 ¢ BOJIOH nony4aercst GpocopHas
KHCJIOTA.

P,05+3H,0 O 2H3PO,.



ITpu B3aMMOAEHCTBUHU €r0 ¢ OCHOBHBIMU OKCHIAMU M OCHOBAHMSIMH OH
JaeT COJIH.
P,05 + 3MgO = Mgs(PO,)y;
P,05 + 6KOH = 2K3P0,4+ 3H,0.
6. Bricmii runpokcun pocdopa — docdopnas kuciora HzPOy,
pacTBOp KOTOPOW MPOSIBIISCT BCE TUIINYHBIC CBOMCTBA KUCIIOT:
B3aUMOJICHCTBUE C OCHOBAHUSIMU 1 OCHOBHBIMH OKCHAAMH:

H3PO, + 3NaOH = NaPO, + 3H,0. 2H3PO, + 3Ca0 = Caz(PO,),! + 3H,0.
7. ®ocdop obpasyer neryuee coenuneHne HaP — docdun.
b) Xapakrepucrrka Kanusi.
1. Kanuii umeet nopsiakossiit Homep 19, Z = 19 u oTHOCHTENBHYIO
aromuyro Maccy A(K) = 39. CooTBEeTCTBEHHO 3apsi/ spa ero aroma +19
(paBeH guciy mpoToHOB). CleToBaTENbHO, YUCIIO HEHTPOHOB B SIpE
paBHo 20. Tak Kak aTOM 3JIEKTPOHEHTPAICH, TO YUCIIO DIIEKTPOHOB,
COJIep KALIIXCS B aTOME KaJus, TOXe paBHO 19.
OJeMeHT KaJliii HaXOAWUTCS B YETBEPTOM IIEPHO/IE TIEPUOIMIECKON
CHCTEMBI, 3HAYUT, BCE IJCKTPOHBI PACIIONATAIOTCS Ha YETHIPEX
JHEPreTUYCCKUX YPOBHAX. TakuM 00pa3oM, CTPOCHUE aTOMa KaJlns
3aMUCHIBACTCS TaK:

+10K: 2€; 8€; 8¢; 1&.
Hcxons U3 cTpoeHus aToMa, MOXKHO IIPEICKA3aTh CTENICHb OKUCICHHS
KaJIHsl B €ro coenuHeHnsix. Tak KaKk B XUMHYECKUX PeaKIusiX aToM Kailusi
OTJaeT OJMH BHEIIHUH 3JIEKTPOH, TIPOSBIISAS BOCCTAHOBHTEIIEHBIC
CBOCTBa, CIIeIOBATEIILHO, OH MPUOOPETACT CTENIEHh OKHCICHUS +1.

BoccranoBuTenbHpIE CBOMCTBA y Kajldsl BBIPQKEHBI CHIIbHEE, YEM Y
HaTpus, HO cnabee, 4eM y pyOumusi, 9TO CBSI3aHO C POCTOM PamuycoB oT Na K
Rb.

2. Kanuit — mpocToe BeIecTBo, sl HEro XapakTepHa METaLTHYeCKas
KPUCTAJUTUYECKAs PEIICTKa U METAJUTMICCKast XUMHUICCKas CBA3b, a
OTCIOJIa — ¥ BCE THIIMYHBIC JJI1 METAJLJIOB CBOMCTBA.

3. Merawueckue CBOWCTBA Yy Kalus BBIPAXEHbI CUJIBHEE, 4eM Y
HATpHs, HO ciadee, YeM y pyOumus, T.K. aTOM KaJlis Jierde OTaeT SJICKTPOH,
Y€M aTOM HaTpus, HO TPYAHEC, YEM aTOM py6I/IJII/I${.

4. MeTamin4ecKkne CBOHCTBA y KaJIHsI BEIPAXKEHBI CHIIBHEE, YEM Y
KaJIbIWA, T.K. OJUH AJIEKTPOH aTOMa KaJHs JIerde OTOPBaTh, 4YeM JIBa
9JIEKTPOHA ATOMA KaJbIUs.

5. Okeup xanust KO sBiisieTcss OCHOBHBIM OKCHUJIOM U MPOSIBIISIET BCE
TUITUYHBIC CBOMCTBA OCHOBHBIX OKCHJIOB. B3auMmoieiicTBrE ¢ KHCIOTaMH
U KUCIIOTHBIMU OKCHJIAMH.

Kzo + 2HCI = 2KCl1 +H20; Kzo + SO3 = KzSO4.



6. B xauecTBe THMIPOKCHAA KAMIO COOTBETCTBYET OCHOBAHHUE (ILEJIOYB)
KOH, xoropoe mposiBISeT BCE XapaKTepHbIC CBOWCTBA OCHOBaHUM:
B3aMMOJICHCTBUE C KUCIOTAMU U KUCIOTHBIMH OKCHIAMHU.

KOH+HNO; = KNO;+H,0; 2KOH+N,05 = 2KNOz+H,0.

7. JleTy4ero BOJOPOIHOTO COSAMHEHHS Kallui He 00pasyeT, a oOpasyer
ruapun kamust KH.

Bompoc 2.
a) MgO — ocuoBHOM oxcnf, SO3 — KHUCIOTHBIH OKCHI.
1) MgO + SOz = MgSOy;
2) MgO + 2HN03 = Mg(NO3)2+ Hzo,
3) MgO + 2H* = Mg?* + H,0; 2RbOH + SO; = Rb,SO, + H,0;
%3"‘ 20H = SO4 T+ Hzo
6) Mg(OH), — ocHoBHoi1 runpokcua, H,SO, — KUCIOTHBIA THIPOKCHUI.
1) Mg(OH), + H,SO, = MgSO, + 2H,0; OH™+ H* = H,0;
2) Mg(OH),+ SOz = MgSO, + H,0; SO;+ 20H™ = H,0 + SO7;
3) H,S0, + Na,O = Na,S0O, + H,0; Na,O + 2H" = 2Na’ + H,0.

Bomnpoc 3.
MarHnuii — npocToe BEeIEeCTBO, 11 HErO XapakTepHa MeTalinyecKas
KPUCTAJTUYCCKAs PEIICTKA; OH 00JIalaeT METALITHYCCKUM OJIECKOM,
3JIEKTPOHPOBOAHOCTBIO.

a) 2Mg + O3 =2MgO 6) Mg + Cl, = MgCl,
Mg’-2e=Mg*Y |2 Mg’-2e = Mg™* 2‘1
0(2) 4 =207 | |1 Clg +2e=2Cr | |1
B) Mg + S =MgS r) 3Mg + N, = MgsN,
Mg’ - 2e = Mg** 2‘1 Mg’ -2e=Mg**| |3
s®+2e=8> | |1 N, +68=2N°" | |1

o) Mg + 2HCl = MgCL + Ht
Mg"-2e = Mg** i

2H +2e=H) | |1

Bomnpoc 4.
AJNIOTPONHSI — SBJICHUE CYIIECTBOBAHMS XUMHYCCKOTO 3JICMCHTA B
BHJIC HECKOJIBKUX MPOCTHIX BEIIECTB, PA3ITUIHBIX 110 CTPOCHHIO U
CBOMCTBaM (Tak Ha3bIBAEMBIX AJIJIOTPOITHBIX (hOPM).
a) B monexymnax coctaBa Sg peanu3yeTcsi KOBaJCHTHO-HETIOJISPHBII THIT
CBS3M (T.€. HE IPOUCXOIUT CMEIICHHUS dJICKTPOHHON Maphl, 00pa3yromei
CBSI3b).



0) B monexynax cocraBa H,S peanm3yercss KOBaJleHTHO-TIOJSAPHBIN THIT
CBSI3H, T.K. IPOUCXOAUT CMEICHUE JJICKTPOHHOII mapsl K OoJiee
3JIEKTPOOTPULATEILHOMY aToMy — cepe (S).

H-S«H

dusuyecKue cBoiicTBa poMOUYecKoii cepsl (Sg):

BemecTBo TMMOHHO-KENTOTO LBETA, ycToWdrnBoe 110 t = 95,6°C,

pactBopsieTcs B cepoyriepone (CS,), anwmmne, 6eH3oe, heHoe.
YpaBHeHHs peaKkIuii:

a) 2Na + S = Na,S

Na’-2e=NaJ o - BOCCTaHOBUTEIb

S042e=5% | |1 - oxucnuTenH
0) Ca+S=_CaS
Ca’ -2~ = Ca®*| |1 - BoccraHoBuTED
0+~ 2 g% 1 - oxuciuTenb
B) 2Al +3S = ALS;
Al%-35=A13" - BOCCTAaHOBUTEIb
§04+2e=82" | |3 - oxucnuTeNH
r) S+ 0, = SO,1
S%-4e=8* 1 - BOCCTAaHOBUTEIb

09+4e=20%| |1~ okucUTENH
1) S + Hy=H,St
Hg-ZEZZH+ - BOCCTaHOBHUTEIb
§0495=52" | |1 - okucIHUTENH
e) S+ 3F, = Skg
$°-6e=S°"| |1 - BoccramoBuTemD

F{+2%=2F"| |3 - oxucautens

Bompoc 5.
Hemeramindeckue cBoiicTBa KpeMHUSI BRIPKEHBI ciiadee, 4eM y
¢docdopa, HO cuIbHEE, YEM Y ATTFOMIHHS.

Bompoc 6.
a) Y azoTa KUCJIOTHBIE CBOMCTBA BBHIPAKEHBI CHIIbHEE, YeM Y docdopa,
T.K. B TPYIIIax CBEPXy BHU3 MPOMCXOINUT YCUICHHE OCHOBHBIX U
ocna0eHne KICIOTHBIX CBOMCTB.
0) Y cepbl KUCIIOTHBIE CBOMCTBA BBIPAYKEHBI CHIIbHEE, YeM Y docdopa,
T.K. B IEPHOJIaX CJIECBA HAPABO MPOMCXOIUT YCUICHNE KUCIOTHBIX H
ocia0eHne OCHOBHBIX CBOMCTB.



Bompoc 7.
[dano: N(0,) = 0,2; m(Mg) = 0,12r; wy(npumecu) = 2 %.
Haiitu: V (Bo3myxa)
Pemrenue: 1. Haitnem maccy Maraus 0e3 pUMECH:
m'{MCTLIﬁ(M g) = m(M g) - m(M g)m-}\/lg (HpHMeCH);
Myermi (M@) = 0,12 r— 0,12r[0,02=0,1176 1.
2. 3anuIiieM ypaBHEHUE peakiuu cxkuranus marsus. 0,1176 r.
0,1176 r X7
2Mg + 0o, =2MgO,
I\//l::22|20r?1\l:1;0n5; {/j L%g?:;/mom;
m=48r; V=224m
Ilo ypaBHEHMIO peaKLI¥ COCTaBUM IIPONIOPLIMIO:
48r—22,4n
0,1176 r—xn
x = QMT7682.4 _ 4 05488 .
48
CrenoBarensHo, 0,05488 11 uncroro kucinopojaa TpeOyeTcs Ha CKHUIAHHE
0,1176 T maruus.

3. Haiinem 00beM BO3yXa, KOTOPBIH MOTPEOyeTCsl HA CKUIaHUE MarHHs:

V(Bo3nmyxa) = w = 0,05488 — (2744 j.
n(0,) 0,2
Otget: V(Bo3myxa) =0,2744 1.

Bonpoc'8.
Hano: m(S) = 1,6 kr = 1600 r,
w= 80 %.
Haiitu: V(SO,)

Pemrenne: 1. 3anuiiem YPaBHCHUEC PCAKIINU CKUTAHU CEPBI B KUCIIOPOAEL.
1600 r X

1 S + o, =S0,
v =1 Mo0Jb; v = 1 MOIB:

M = 32 r/moinb - ;1 MOJT:
CocTaBuM MPOTIOPITHIO:
32r—224n

1600 r —x 11

x = 1600024 _ 1150,

V ipacr(SO02) = Vie0p(SO2) o= 1120 1(0,8 = 896 1.
Otset: V(SO,) = 896 1.

Bomnpoc 9.
Her, nens3s. [Ipexae Bcero, n3-3a pa3nuyus B CTETICHIX OKHUCIIeHUs. B
OKCHJIEC Ce€pa UMEET CTETIeHb OKUCIIeHus 6+. B cepHucTOM KrcmoTe — 4+.



Bricmemy okcumy SO3 cootBeTcTBYeT cepHas kucioTa HpSO,.
Cepnucroit kuciore H,SO3; cooTBeTcTBYeT okcua SO».
JlaHHBIE COOTBETCTBHSI MOJKHO MOKA3aTh THIPOJIN30M OKCHJIOB.

6+ 6+
SO; +H,0U0 H, SOq4;

4+ 4+
S02+H,0 9 H,SO:s.
Bomnpoc 10.
a) 2Mg + CO, =2MgO + C
Mg® -2¢ =Mg**| |2
C*+4e=C" | |1
6) 3S + 2KClO5; = 2KCl + 3S0,
S’ —4e=s* 5 3
CP*+6e=CI| |2

8 2. Xapaxmepucmuka xumuueckozo yiemenma
O KUCJIOMHO-0CHOBHBIM CEOIICIBAM 00pA3yeMbIX
um coeouneHuii. Amgpomepnuie oKcuobl U 2UOPOKCUObBL

Bomnpoc 1.
AMboTepHBIM THAPOKCHIAM TIPHCYIIE CBOVCTBO PEarnpoBaTh C
KHCIIOTaMM KaK OCHOBAHHC M €O IIeI0YaMHy Kak Kuciota. [lostomy,
KOTZIa MBI K PacTBOPY IIEIOMHM MPUIMBAEM IO KaIlIsIM PAaCTBOP COJIH, y
Hac nosyyaercsi aM(pOTepHbIH THAPOKCUL, KOTOPBIN cpasy ke pearupyer
C LIEJI0YbI0, 00pa3yst paCTBOPUMYIO COJIb, U MBI HE HaO01aeM
BBINA/ICHUE B 0CAT0K aM()OTEPHOTO THIPOKCHA.

Bomnpoc 2.

6 5

Be(OH),
1. 2Be + O, = 2Be0;

2.BeO + H2804 = BeSO4l + HzO,

3. BeO + 2KOH = K,BeO,+ H,0;

4. BeO + 2HNO3 = Be(NO3)2+ H,0;

5. Be(N03)2 + 2NaOH = 2NaNO3 + Be(OH)z,
6. Be(OH)2 + 2KOH = K,BeO, + 2H,0;
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7. Be(oH)z + H2$4 = BeSO4i + 2H20

Bomnpoc 3.
a) Be(OH), + 2H"=Be*" + 2H,0: Be(OH), + H,S0,=BeSO, + 2H,0;
Be(oH)z + 2HNO3:Be(NO3)2 + 2H20
6) Be(OH), + 20H=BeO* + 2H,0: Be(OH), + 2K OH=K,BeO, +
2H20,
Be(OH), + 2NaOH=Na,BeO, + 2H,0.

Bomnpoc 4.

AMQOTEpHOCTBIO HA3bIBAETCS CIIOCOOHOCTH BEIIECTBA IPOSBIATH Kak
KHCIIOTHBIE, TAK U OCHOBHBIE CBOMCTBA. KHCIIOTHBIE CBOMCTBA, KaK MPABUIIO,
MPOSIBJIIFOT COCMHEHUS. HEMETAIUIOR .

Hanpumep, H,SO4; P,Os; CO..

Ho CyIuecTBYIOT KHCIOTHI, 00pa30BaHHbIE METAJUIAMH .

Hanpumep, KM nO, — nepmanranat kanus, K,Cr,0; — muxpomar

kaunusi, NagV O, — Banazar Harpust, Na[Al(OH),] — ruapokcoanroMuHat

HATPUSL.

To ecTh METAJJIBI MOTYT TAKXKE TPOSIBIISATH KHCIOTHBIE CBOWCTBA.
OCHOBHBIE CBOMCTBA XapaKTEPHBI MPAKTHYECKH TOIBKO Il METAILIOB.

Hanpumep, NaOH, KO, LiNOs.

8§ 3. Ilepuoouueckuil 3aKon U nepuoouyecKas cucmema
xXumuueckux snemenmos /... Menoeneesa

Bompoc 1.
[epuonnyeckuii 3akon MeHeneeBa — OJIUH U3 OCHOBOIIOJIATAIOIIIX
3aKOHOB XMMHHU. MOKHO yTBEP>KAATh, YTO BCS COBPEMEHHAS XUMUS
moctpoeHa Ha HeM. OH OOBACHSACT 3aBHCUMOCTh CBOMCTB aTOMOB OT HX
CTpOEHUs, 00001IaeT 3Ty 3aBHCUMOCTH JUISl BCEX JIIEMEHTOB, pa3fesisisl
MX Ha pa3IM4YHBIC TPYIIIEI, a TAKKE MPEICKa3bIBaeT UX CBOWCTBA B
3aBHCHUMOCTH OT CTPOCHHS M CTPOCHHE B 3aBUCHMOCTH OT CBOHCTB.
CyniecTBYIOT APYTHE 3aKOHBI, HECYIHE 00BICHSIIONTYI0, 0000IIAIONTYI0
U TIpe/ickazatenbHyo Gynkinun. Hanpumep, 3aKk0H cOXpaHEHUS SHEPTHH,
3aKOH MPEIIOMJICHHS CBETA, TCHETHICCKHUN 3aKOH MeHIesl.

Bompoc 2.
PykoBozCTBYSICh IEPUOUYECKON CUCTEMOM, HAHIEM JIEMEHT C HYKHBIM
PaCTOIOKEHUEM TIEKTPOHOB (2 ¥ 5). DTOT 3JIeMEHT — a30T:
NI 1s?2s%2p°.
DTOT 31eMeHT 00pasyet mpoctoe BeniectBo — N, a301. BomopoaHoe
coenunenue azora — NHs, ammuak. Beicimii okcua azota — N,Os.
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Kucnotasrit okcun N,Os ipu pacTBOpEHHH B BOJIE TIEPEXOINT B
CWIBbHYIO a30THYI0 kucioty HNOa.
N.Os + H,O = 2HNO;;
N;Os + BaO = Ba(NO3)»;
N205 + Ba(OH)z = Ba(NO3)2 + Hzo,
N®* 0611 1a€T CHITBHBIMI OKHCITHTETLHBIMHE CBOMCTBAMH:
2N205 +5C= 2N2 + SCOZ

Bomnpoc 3.

Panbiie snement Gepuutuit omrbouno orHocwn K III rpymme. [puynna
9TOr0 3aKiIoYajach B HENPAaBWIBHOM OIPENENICHHH aTOMHOW MacChl
Ooepwiutnss  (BMecto 9 ee cumramu paBHo 13,5). JI.M. Mennenees
MIPEAIoNIoXMI, 4rto Oepwumii Haxoaurtcst B Il rpymnme, OCHOBBIBasch Ha
XMUMHUYECKHX CBOWcTBax odneMeHta. CBoiicTBa Oepuiutist OBUIM  OYCHB
IOXO0XHU Ha cBolictBa Mg u Ca, ¥ COBEpIIEHHO HE MOXO0XHU Ha cBoicTBa Al
3Has, 4TOo aToMHBIe Macchl Li m B, cocemHux sneMeHTOB k Be, paBHBI
cootBeTcTBeHHO 7 U 11, JI.M.MenaeneeB mpenrmonokKui, YTO aTOMHAsI Macca
Oepwuins paBHa 9.

Bomnpoc 4.

Ca— aToM, y KOTOPOTO 2JIEKTPOHBI PACHPE/IEICHBI COIIACHO PSAY
qrcen 2, 8,8, 2.
Daement Ne 7— N,
anemeHT Ne'8— O,
YpaBHEHMsI peaKLud:
3Ca + N2 = CagNz,
2Ca + O,=2Ca0.
IIpoaykThl peakiuii UMEIOT HOHHBIN THII CBA3H.

A30T M KHCIIOpPOJ HMMEIOT MOJIEKYJSPHOE CTPOCHHE KPUCTAJUIMYECKHX
PEILIETOK, a y KaJbIHs METaJUINUeCKash KPUCTAJIIMYECKas PEIIeTKa.
IIpomykTer B3aumoneiicTBust — CazN, 1 CaO UMEIOT HOHHOE CTPOCHHUE
KPHUCTAJITHYECKON PEIIETKH.

Bompoc 5.
N, P, As, Sb, Bi — ycuienne MeTasIHueCKUX CBOUCTB.
Metanyeckie CBOUCTBA B IPYINAX yCHIMBAKOTCS .
Bomnpoc 6.
Na, Mg, Al, Si, P, S, Cl — ycunenne HeMeTaUIMYECKUX CBOWCTB.
Hemeramnueckue CBOMCTBA B IEPHOIaX YCUITHUBAIOTCSL.

Bompoc 7.
Cl,07, P,Os, SIO,, Al,O3, MgO, NapyO — yMeHbIIIeHHe KHCIOTHBIX
CBOWCTB.
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Kucnortnele cBOCTBA B MEpHOJaX YBEIUYHUBAIOTCS.
HC104, H3PO4, H,SiO,, Al(OH)3, Mg(OH),, NaOH — ymenbmienne
KHUCJIOTHBIX CBOMCTB.

Bompoc 8.
B,03, BEO, Li,O— Bo3pacTanne OCHOBHBIX CBOKMCTB, T.K. B IEpHOIAX
OCHOBHBIEC CBOHCTBA OCIIabEBaIoOT.
B(OH)s, Be(OH),, LiOH — Bo3pacranue 0CHOBHBIX CBOUCTE.
B(OH); — cnabas xkuciora;
Be(OH), — cnaboe ocHoBaHue;
LiOH — cuieHOE OCHOBaHUE.

Bomnpoc 9.

[leproguueckass ~ cucTeMa  JJIEMEHTOB  OTPaKaeT  B3aUMOCBS3b
XAMAYECKUX DIIEMEHTOB. ATOMHBIM HOMEp 3JeMEHTa paBeH 3apsay sapa,
YHUCICHHO OH paBeH YHCIy NMPOTOHOB. YUHCIO HEHTPOHOB, COAEpIKaIIuXcs B
A7pax OJHOTO 3JEMEHTa, B OTJIMYHE OT YHWCIa MPOTOHOB, MOXET OBITh
pa3iuuHBIM. ATOMBI OJHOTO JJIEMEHTa, s7pa KOTOPBIX COJEpKaT pa3HOe
YHCIIO HEHTPOHOB, HA3bIBAIOTCS U30TONAMH.

Kaxnplli XMMHYECKHIl JJeMEHT HMEeT MO0 HECKOIBKO H30TOIIOB
(IpUpOOHBIX WM  TIONYYEHHBIX  WCKYCCTBEHHO). ATOMHas  Macca
XAMHYECKOTO. 3JIEMEHTa paBHa CpPeJHEMY 3HAYeHHI0 W3 Macc BCEX €ro
IPUPOJTHBIX M30TOIOB C-Y4E€TOM UX paclpOCTPaHEHHOCTH .

C OTKpBITHEM W30TOTIOB JJISl PACIIPEACICHNUS SJIEMCHTOB TI0
MEPUOJUYECKON CUCTEME CTaIM UCTIOJIb30BaTh 3apsbl SAEp, a HE UX
aTOMHBIE MacCCHI.

Bomnpoc 10.
Tak mpoucxXoUT U3-3a TOrO, YTO CBOWCTBA 3JIEMEHTOB U UX COCAMHEHUN
3aBHCSAT HE OT OOILEro YUCIia 3JCKTPOHOB, & TOJBKO OT BAJICHTHBIX,
KOTOpbIe HaxOsTCS Ha mocieqHeM ciioe. KomuuecTBo BaleHTHBIX
9JIEKTPOHOB MEHSETCS MEPUOANUECKH, CIEIOBATENLHO, CBONCTBA
3JIEMEHTOB TAKXXE MEHSAIOTCS IEPUOIUIECKHU.

Bonpoc 11.

1. CBoiicTBa XUMHUYECKHX 3JIEMEHTOB ¥ 00Pa30BaHHBIX MU BEIICCTB
HaxoJsTCs B IEPUOINYECKON 3aBUCUMOCTH OT OTHOCUTEIBLHBIX aTOMHBIX
Macc 3JIEMCHTOB.

2. CBoiicTBa XHMHYECKHUX DJIEMECHTOB M OOpa30BAHHBIX HMH BEIICCTB
HaXoJATCA B TIEPUOAMYECKOW 3aBHCHMOCTM OT 3apsja aTOMHBIX szep
JJIEMEHTOB.

3. CBoiicTBa XUMHUYECKUX IJIEMEHTOB M 00pPa30BaHHBIX UMH BEIICCTB
HaxXOJSATCs B IEPUOIUYECKON 3aBUCMOCTH OT CTPOCHUS BHEILIHUX
SHEPreTUYCCKUX YPOBHEU B IJICKTPOHHOM 000JI0YKE aToMa.
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I'nasa 1. MeTaaiabl

8 4. Bek meonulii, OpOH308blil, dHcelle3Hblil

Bompoc 1.

B OIIOXY AaHTHYHOCTH CEMBIO 4YyJdeCaMH CBE€Ta CYHATAIN CTHIICTCKHUC
nupaMuabl, BUcsune caapl Basuiona, cratyto Komocca Pomocckoro, Xpam
Apremunsl B Ddece, craryio onumnuiickoro Oora IOmurepa, maB3oseil B
lanukapuace, AnekcaHIPUUCKAN MasiK.

B CO3JaHUN CTUIICTCKUX MUpaMUJ Urpajia HEMallylo pojib M€Ib, T.K. JJIA
COOPYKE€HHU IMHUPaMHAbI UCIIOJIB30BAJINCh WHCTPYMEHTHI, U3TOTOBJICHHBIC W3
MEJIH.

I'mranTckas cratys Konocca Pomocckoro Oblia MOJTHOCTRIO H3TOTOBIICHA
13 OpPOH3HI.

Cratys FOmuTepa ObuTa 9aCTHYHO C/eTaHa U3 30J10Ta: U3 OJaropoHOTO
MeTauta ObUT M3roToBNIeH Iuiam KOmnuTepa.

Bompoc 2.
CBoiicTBa pTYyTH IIPH OOBIYHBIX YCIOBUSAX MOYKHO OIMCAThH CIEAYIOITIMH
TpHUJIaraTeIbHBIMU: KUAKAS, AM0BUTasA, Onectsmas (O, T, €).

Bomnpoc 3.
B ocHOBe 00pa3oBaHus TUTEPATYPHOTO BBIPAKEHUS «CTATbHOMN
XapaKkTep», (GKEJIE3HbIe HEPBBI», «30JI0TOE CEPALEY; «METAIITNYECKUM
roJI0C», «CBUHUOBBIN KYJak» JI€KaT CIEAYIOIHE CBOMCTBA METAJLIOB!
TBEPAOCTh, IPOYHOCTD.

Bomnpoc 4.
Jis XapaKTepUCTUKH MPEArPO30BOTO HeOa MOKHO MCIIONIB30BATh
MpUIaraTelbHble: CBUHIIOBOE, TSKENOe (B, 1).

Bompoc 5.
JJis TOro, YTOOBI XOPOIIO MOATOTOBUTHCS K COOOIICHHUIO, BBl MOXKETE
BOCIIOJIB30BATHCS AETCKOU SHITMKIONEANEH WU SHUMKIIONEe el
HACKYCCTBa.

Bompoc 6.

IpenocTaBisieM BO3MOXHOCTh BaM CaMHM TIO(aHTa3UpOBaTh HA ATY TEMY.

Hnst toro, 4roObl BaM Jierde OBbLJIO COPHUEHTHPOBATHCS, O0O3HAUUM
HEKOTOPBIC BO3MOXXHOCTH I NPHMEHEHHS METAUIOB: KOHCTPYKIHOHHBIC
MaTepUaIbl; AMEKTPOTEXHUIECKUE MaTEePUAIbl; )KAPOIPOIHBIC MATEPHAIIBI.
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§ 5. Ionoscenue memanios 6 nepuoouyecKoll cucmeme
J.H. Menoeneesa u cmpoenue ux amomos

Bompoc 1.
BoccranoBuTenbHBIE CBOWCTBA METAIIIIOB ONPEACIISIOTCS CIIOCOOHOCTHIO
OTJIaBaTh 3JIEKTPOHBI BHELIHETO ClI0s. YeM Jierue aToM OTHAeT
9JIEKTPOHBI BHEITHETO CJI0s, TeM 0oJiee CHIIBHBIM BOCCTAaHOBUTENIEM OH
ABJIAETCS.

Bompoc 2.
Cawmblii akTHBHBIN MeTan — ¢panuui (Fr).
@Opaniumii Jierye BCero OTAaeT ICKTPOH BHEIIHEro cios. OH o0agaer
CaMbIM OOJIBIIIIM aTOMHBIM PaJINyCOM, IO3TOMY JHEPTHUs
B3aMMOJICHCTBHS SApa aTOMa C BHELTHEH dJICKTPOHHO# 000JI09K0# Maa.

Bomnpoc 3.
MeTaibl IPOSBIISIOT BOCCTAHOBUTEILHBIC CBONCTBA B HYJICBON CTEIICHH
OKHCJICHHS, T.€. CAM METAJLJI MOXKET OBITh TOJBKO BOCCTAHOBUTEIICM.
IpuBenenHsIi nporece — mpumep okucaerns Cu” o Cu’. B nanHoMm
IIpUMepe Meb BEICTYIIAeT B BUAE KaTHOHA.

8 6. Qu3suueckue ceolicmea memanniog

Bomnpoc 1.
Cawmpblli TerKOTUIaBKHH METAII ~— PTYTh. Y Ke P KOMHATHOH
TEMIIEPATYpPE OH SIBISIETCA KUAKOCTBIO.

Bompoc 2.
B TexHuKe UCTIONB3yIOTCA TaKHE CBOMCTBA METAJIJIOB, KaK
3JIEKTPOTPOBOJHOCTH, TBEPIOCTH, TEPMOYCTOHYHBOCTb.

Bomnpoc 3.
[llenouHble METAIIIBI UMEIOT CaAMYI0 HU3KYIO SHEPTHIO HOHH3AIHH, T.€.
OHH JIETKO OTHAIOT IEKTPOH C HOCHeHero cios. J{is Toro, 94ro0s!
OTHSTB 3TOT IEKTPOH OT METaJlIa, JOCTATOYHO JIaXKe SHEPIHHU CBETA
(potona).
Ha siBnenun doroaddekra ocHoBaHO eiicTBUE POTONIEKTPUUECKUX
IpuOOpOB, MOJYYHBIINE Pa3HOOOpPa3HOE MPUMEHEHHE B PA3IIMYHBIX
o0J1acTsIX HAYKH U TEXHUKH — (POTO3IeMEHTHI, paboTarolie Ha OCHOBE
¢dororddekra, npeodpasyoT IHEPTUIO UITYUCHHS B IIEKTPUUECKYIO.

Bomnpoc 4.
Ha tyromnaBkoctu BoJab(ppamMa OCHOBAHO €ro MPUMEHEHHE B JIAMIIaxX
HaKaJIUBaHHUs.
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Bompoc 5.
B nutepaTypHBIX BEIPAXKEHUSIX «CEPEOPSHBIA UHEH», «30J0Tast 3apsi»,
«CBUHIIOBBIE TYYH» 3aKIIOYEHO CBOHCTBO METAJIOB OTPAKATh CBETOBHIE
JIy4H, B pe3yiIbTaTe 4Yer0 OHU MPUOOPETAIOT XapaKTEPHYIO OKPACKY,
METaAJINYCCKUI OJIECK.

8 7. Cnaasul

Bompoc 1.

Bpon3oBeIii Bek mpomospkancs npubmmsurensHo 3000 ner (koHen 4 —
Hayaso | TeicsyeneTus 10 H. 3.). Ha3BaHue «OpoH30BBIN Bek» 00YCIOBICHO
TE€M, YTO B JTOT IEPUOJ LIMPOKO HCIOJIB30BAICS CIUIAB MEAM U OJIOBa,
KOTOPBIH MOTY4nII Ha3BaHUE OpPOH3a.

Bompoc 2.
Menbxuop — cIuiaB, copepkanuii oxono 80 % mexu u 20 % Huxens.
[TosToMy 17151 IPOM3BOJCTBA 25 KT MENIbXHOpPa HEOOXOANUMO B3SITh:
m(Cu) = m(menpxuopa) [(Cu), case = 2500,8 = 20 k.
m(Ni) = m(mensxuopa) C(NI), cuase = 2500,2 = 5 KT.
Otser: 20 xr Cu u 5 kr Ni.

Bomnpoc 3.

Herpyaso 3aMETHTh, 4To cJIOBa IIETAPYIOIINI» u
«TIPUBWICTUPOBAHHBIIY» HMEIOT OJWHAKOBYIO 4YacTh <JIETHP» B /KOPHSIX:
OueBHIHO, YTO OHH TPOMCXOIAT OT OJJHOTO M TOTO € cioBa. Jlerupyrome
9JIEMEHTHI 100ABISAIOT B CIUIAB, YTOOBI YIYYIIUTh UX (PU3UUECKHUE CBOWCTBA.
«[IpuBHIIeTHp OBaHHBI» O3HAYAeT <JIyYIIHi», «0Oojee BBICOKHH, 4eM Yy
OCTaJIbHBIX ».

8 8 Xumuueckue ceoiicmea memannos
Bompoc 1.
3anuireM ypaBHEHUE peaKIuii 00pa30BaHUS JKEIC3HOW OKaJIMHBI.
3Fe + 4H,0 = Fe;0,4 + 4H,t (1)
FesO, — mpencrasisieT coboit cmech nByx okcuaoB FeOFe,0s.
[TosTomy ypaBHeHHe peakunu (1) MOXKHO YCIOBHO TMPEACTaBUTH B BUJIE

IBYX YpaBHEHMH W U1 KaXKIOrO COCTABHTH YpPaBHEHHE 3JIEKTPOHHOTO
Oananca.

Fe+ H,0 = FeO + Hyt
Fe’2e=Fe?'| |1
2H"+2e=H,| |1

2Fe + 3H20 = Fe203 + 3H2T
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Fe’ -3e =Fe*| |2

2H +2e=H,| |3

3Fe + 4H,0 = FeOFe,05 + 4H,1

3Fe’-8e=Fe? +2Fe3"| |1
2H +2&=H, 4

TO C€CThb l'IOJ'Iy‘II/IJ'H/I, 4TO B peaKHI/II/I 06pa30BaHI/I$[ )KeJ'IeSHOﬁ OKaJINHBI TpI/I

aToMa XKeJjie3a OTAarT 8 DJICKTPOHOB.

Bomnpoc 2.
Hano: m(Mg) =36, n(0) =0,21.
Haiitu: V(Bo3n)
Pemenue: 1. 3anuineM ypaBHEHUE PEAKIIUHU COKUTAHHUS MArHUSL.

36T X 1
2Mg + Os 2MgO ,
v =2 Monb v =1 monb
M =24 a/moms V= 22,4 n/mons
m=48r V=224n

CocTaBuM MPOTIOPITUIO M ONIPENETNM 00beM KHCIopOo1a, HEOOXO0AMMOTO
JUIS TIPOBEJICHNUS PEaKIINH:
48— 22,41

36 —x 1
X = ELer™ 48 16,8 1;

48
V(O;) = 16,8 .
2. Haiinem o0beM Bo3ayxa, HEOOXOIUMOTO JIJIS IPOBECHUS PEaKIIUH:
V(Bo31) = V(O,) _ 1681 _ 80 1.
n(o,) 0,21

Otget: V(Bo3xm) = 80 1.

Bomnpoc 3.
Hano: m(Ca) =120 mr=10,121, w=80%
Haiitu: V(Hy)
Penrenue: 1. 3anuiem ypaBHEHHE PEaKIIUU PACTBOPCHUS KAJBIHSI B BOJIC.

0,12r
Cat 2HQ =Ca(OH),+ H,
v =1 Monb -
v=1monb
M _=j(()) r/morh Vo= 22,4 n/monn
m=40r V=2241

CocTaBuM MPOIOPIUIO U HalIeM 00beM BOOPO/Ia, KOTOPBIN
TEOPETHYCCKH JJOJDKEH OBLI MOIYYUTHCS B XOC PEAKIIHU:
40r—22,4n

0,12r—xx

x= 0120224 _ 6695
40
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V reop(Hz) = 0,0672 1.

Otger: V(H,) =0,-672 n.

2. ITo ycnoBuio 3a1a4uu BeIxo1 ra3a coctanisieT 80 % OT TeopeTuiyecKu
BO3MOKHOT0. [103TOMY NpakTHYECKU OBLIO MOTYYCHO:

V nparer. (H2) =V reop. (H2) L= 0,0672 1[0,8 = 0,05376 1.

OtBeT: Vyparr. (Hz) = 0,054 1.

Bomnpoc 4.

[I{enouHbIe U 11ETOYHO3EMENBHBIE METAIIBI OUEHb AKTUBHBI U
pearupyroT MpakTU4YECKH CO BCEM, C YEM COIIPUKACAIOTCSL.

Hampumep, Ha BO3AyXe STH METaJUIBl JIETKO OKHCItOTCS. Eciam aTtn
METaJUTbl XPaHUTh II0Jl CIIOEM KEPOCHHA, K KOTOPOMY OHHM WHEPTHBI, TO
MOXXHO y0Oepedb OT HeHY)KHBIX B3amMoJielicTBhil. JIuThit — caMbIil JIETKHUI
n3 MetawioB. OH Jierde KepocMHa W B OTJMYHME OT JPYrHX METaJUIOB
BCIUIBIBAET B HEM, ITOITOMY €r0 XpaHST B Ba3elHHE.

Bompoc 5.
5Ca + 12HN03 = 5C3.(N03)2 + N2T + 6H20
Ca’-2e=Ca™| |5
10
2N +10e =N)| |1

Bompoc 6.
[lo mpaBmily, KOTOPOE FIAACHT, YTO METAJLIBI, CTOSILUE B Py
HaIpsLKEHUS JieBee BOJOPO/Ia, BEITECHSIOT €r0 U3, pacTBOPOB KHUCIIOT,
BOZOPOJI U PEAKUHU CBUHLIA C PACTBOPOM CEPHOM KUCIOTHI JOJDKEH
mosy4uThes. Ho nanHOe mpaBuiio coOM0IaeTCs, €CIM B PEaKIUU
MeTajia ¢ KHCJIOTOW oOpa3yeTcst pacTBOpuMast coiib, a PbSO4 —
HEpacTBOpHUMasi coJb. [l03TOMY B Cilydae CBHHIIA M CEPHON KHUCIIOTHI
MIPaBUJIO HE JCHCTBYET M, CIIEAOBATEIFHO, BOJOPO HENb3s TOTyYUTh
TIpU B3aUMOJICHCTBUY CBHHIIA C PACTBOPOM CEPHOU KUCIIOTHI.

Bomnpoc 7.
4Zn + 5H,SO0y(omyy = 4ZNSO,4 + H,St + 4H,0
Zn’ -2 =7Zn*" o4
S*+8e=8" | |1
B 3T0ii peakuuu HUHK MPOSIBISET BOCCTAHOBUTEIBHBIE CBONCTBA.

8 9. ITonyuenue memannos

Bompoc 1.
I". Arpukon B cBoel KHUI'€ UMEJI B BUAY TUPOMETAILTYPTHIO.
[MupomeTtamypruieckue Ipouecch BKIIOYAIOT 00KHUT, TIPH 3TOM
coJep KalIiecs B pylaX COCIMHEHUS METAIJIOB, B YaCTHOCTH CYIb(OHIHI,
MIEPEBOMIATCS B OKCHUJIBL, a cepa yraamsercs B Buae SO,, Hanmpumep:
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2CuS+ 30, 0 2Cu0 + 2S0,1; Cr,0; + 2A1 O Al 03+ 2Cr.
3aTeM OKCHIBI NEPEBOLITCS B YUCThIE META/LIbI IIyTEM aMOHOTEPMUH.

Bompoc 2.

Oxonorudecku Golee Oe3omaceH GaKTepHaIbHbIM METO OJTYyYEHUs MEJIH.

Bomnpoc 3.
[{eno4vHbIC U MIEIIOYHO3EMETBHBIC METAUIBI HEJB3S TOJIyYUTh
THIPOMETAITYPTHICCKHM METOAOM, IOTOMY YTO JaHHBIA METOJ
OCHOBAaH Ha BBIJICJICHUU METAJIOB U3 PAacTBOPA MO ICHCTBHEM
IEKTPUYCCKOTO TOKA. A €CIIU MBI M3 PAaCTBOPa BBIJCIUM HICIOYHON
METaJUI B YUCTOM BHJIC, TO OH Cpa3y ke OyAeT B3auMOICHCTBOBATH C
BOJION, 00pa3ys TUAPOKCHI.

Bomnpoc 4.
t
12 + =2 + 2P
PbS O 1 PLO O P1 Pb ) 2POS + 30,=230;1 + 2PHO,

2) PbO + CO= Pb + CO,t.

Bompoc 5.
Fe,O; » Fe
FeSZ 7

N
SO, 5 SO; - H,SO,

t
4FeSZ + 1102 > 2F6203 + 8802T )
2802 + 02 = 2803;
SO3 + Hzo = H2504;

t
Fe,0; + 3C=2Fe + 3COt.

Bomnpoc 6.
Hano: m(rop. op.) = 120 T = 120000 kr, (Cu,S) = 20 %, W =90 %
Haiit: m(Cu)
Pewrenue: 1. Haitnem ckonbko Cu,S conepuTcsi B TOpHO mopo/e.
m(Cu,S) = m(rop. mop.)BYCu,S) = 1,210°r0,2 = 2,4010r.
2. Haiimem CKOJIBKO YHCTOM MEIH MOKHO ITOJIYIUTh TEOPETUICCKH U3
Cu,S:

2A,(Cu)
«op(CU) = M(CLL,S) (Cu B Cu,S) = M(C,S) e = =
Meeop(CU) (CuzS) [(Cu B CupS) (CuS) M (Cu,S)
=24000 0204 =102m0r.
2064 +32

3. Haiigem cKOJIbKO YMCTOM MEIH TOTYIHIIA IPAKTHYECKH:
Mipar (CU) = Myeop(CU)W = 1,92010°0,9 = 1,728010" r = 17,28 1.
Otser: m(Cu) = 17,28 1.
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§ 10. Koppo3sus memannoe

Bompoc 1.
VYpaBHEHHE peaKIMK KOPPO3UU MEIH:
2Cu+0,+H,0+CO5 (CuOH),CO,

Majaxurt

Bompoc 2.
[I{eno4HbIC U MIEIOYHO3EMEIBHBIC METAIUIBI MOTYT pearupoBath ¢ Oy,
N3, HO u CO,, BXOASIIMMHE B COCTaB BO3yXa.
4L|+OZ=2L|02, 6Li + N2=2L|3N, K+ 0,=K;0;;
Li20+COZ:Lich3; ZNa'i'OzzNaz()z,
2Na,0,+2C0,=2Na,CO5;+0,1;
Ca(Mg, Ba) + O,=Ca0 (MgO, BaO); Ca0 + CO, = CaCOs.

Bomnpoc 3.
Hepoxageromas craip — cruias, coaepskauuid 1o 12 % xpoma, 10 %
nukens. [lostomy ans BeimiaBku 480 KT HeprKaBeIOIIEH CTalu HY>KHO
B3SITh!
m(Cr) = m(crmasa) 6 Cr) = 480 krl0,12 = 57,6 kr
m(Ni) = m(cmaa)[G(Ni) = 480 kr(0,1. =48 kr

m(Fe) = m(cruiaBa )0 Cr) = 480 kr—57,6 kr—48 kr = 374,4 kr.
Ozset: m(Cr)= 57,6 kv, m(Ni) = 48 xr, m(Fe)=2374,4 xr.

Bonpoc'S.
B.B.MaskoBckuii TOBOPUT 00 OIIMHKOBAHHOM JKeJe3e.

Bompoc 6.
Jlymaro, BCEM XOPOIIO U3BECTHO, YTO TAKOE IajlbBAHMYECKHUI JIEMEHT.
JlBa COEIMHEHHBIX MEXKIY COOOM BIIEKTPO/Ia OMYCKAIOT B PACTBOP
SIIEKTPOJIATA, HA OJHOM JIEKTpoJIEe B pe3yabrate OBP npoucxoaut
OCaXJIEHHE METAIIA, HA APYroM, Hao6opoT, pacTBopenue. Taxxke
MOJIYYHIIOCH H ¢ KOpabiieM: MOPCKas BOJa ChIrpalia pojib pacTBopa
SIIEKTPOITHTA. AITFOMHUHUEBBIM KOPITYC W MEIHBIC 3aKJIETIKH — POJIh
3JIEKTPOJIOB B pe3yibrate Metammmaeckuii Al mepexomur B Al¥*, na
MEJIHOM KOPITyCe BBIICISCTCS BOIOPOI.

2H"+28 0 HY, A3z 0 AI®.

Taxum o6pa30M, METaJUIMYeCKHUI KOpIyC Ha HIBax Havyal paCTBOPATHCH,

1 KOpaOJib YTOHYII.
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8 11 Ienounvie memanwt

Bompoc 1. .

a) Li o - LiI2O 1 - LidH 0 - Li(;l
5
1.4Li + 02 = 2L|20, 2. L|20 + H20 = 2LIOH,
3. LiOH + HC1 = LiCl + H,0, 4. 2Li +2H,0 =2LIOH + H,t,
5. Li,O + 2HCI = H,0O + 2LiCl.
NaNO3
1 2 5 3 4
6) Na - Na202 — NaQO - NaOH - NaQSO4
6
Na%POA;
1. 2Na+ O, = Na,O,;
2. Na,O, + 2Na = 2Na,0;
3. Na,O + H,O = 2NaOH;
4, 2NaOH + H,SO, = Na,SO, + 2H,0;
5. Na,O + 2HNO; = 2NaNO; + H,0;
6. 3Na,O + 2H;PO, = 2NasPO, + 3H,0.

Bompoc 2.
Hano: m(Na) = L1,5 r; e(mpumecn) =2 %, W =95 %
Haiitu: V (H2)
Pemienue: 1. Haiinem Maccy 4ucToro HaTpus:
M(Na) = m(Na + npumecs) — m(Na + npumecs) [o(mpumecn) =
=112r-11,5r[0,02=11,5r-0,23r=11,27r.
2. 3amnuiieM ypaBHEHHE PEaKITHH:

11271 X 1
2Na+ 2HQO =2NaOH+ H,
v =2 MoIb =
v =1 Momb
M =23 r/monb Vy = 22,4 n/mons
m=46r V=224n

CocraBUM TpONIOpPIMIO ¥ HaiiieM o00BeM BOAOPOJAA, KOTOPBIH
TEOPETHY €CKU JOJDKEH OBbLI IMOYYHThCS B XOJI€ PEaKLIUH:

46r—224 1
1127r—xn
x= 21224 _ o o0
46

Vieop(H2) = 5,488 1.

O1BeT: Veop(H2) = 5,488 1.

3. ITo ycmoBuIO 3a1a9H BEIXOJ Ta3a COCTABISIET 95 % OT TeopeTHIeCKU
BO3MOKHOT0. [103TOMY NpakTHYECKU OBLIO MOTYYCHO:

Vipax (Hz) = Ve (H2) WV = 5,488[0,95 = 5,2136 1.

OtBeT: Vypa (Hz) = 5,21 1.
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Bomnpoc 3.
CeMU3TaXHBIH JOM — MEPUOANYECKas TA0IHIIA; TOABE3] MICTOYHBIX
MeTa/uioB — [ rpyIma 3JIeMeHTOB; Ba3eIMHOBas «I1y0ay crocoo
XpaHCHUS JINTHS MOJT cJIoeM BasenuHa. Takxke Hartama ucnonabs3obaia
XYI0KECTBEHHBIH S3BIK AJIS1 ONUCAHUS M OOBSICHEHUS! XUMHYECKUX
cBOMCTB Li (BocCTaHOBUTENLHBIE CBOWCTBA, PEAKIIHS C KUCIOPOIOM).

Bomnpoc 4.
[IpenocraBnsieM BaM BO3MOXKHOCTH IOJAYMaTh Haja 3THM camuM. Kak
TeMy JJIsl COUMHEHHSI MOJKHO B3SITh OKPACKy IUIAMEHH ILEIOYHBIX METaJUIOB.

Bompoc 5.
B3pocblii uesioBek B CyTKH I0JDKEH MOTPEOISTh ¢ munied 3,5 T HOHOB
KaJus.
CocTaBuM MPOTIOPITHIO:
100 T kyparu — 2,034 r xamust
X T Kypard — 3,5 T KaJIus.
x= 23000 _ 475

2,034

OtBet: m(kyparu) = 172 1.

8.12. Bepunnuii, maznuii u we104HO3eMeIbHbIE MM ALIblL

Bomnpoc 1.
[Tycrs macca yenoBeka X kr. Torna macca ero kocteit Oyzer pasna 0,2[X,
a Macca Qocdara kanpuust — 0,2[0,2R = 0,04X kr.
m(Caz(POy),) = 0,04, rae x — Macca yelloBeKa.

Bomnpoc 2.
I'emodumus — 3aboeBaHue, CBI3aHHOE C TUIOXOH CBEPTHIBAEMOCTHIO
kpoBu. [Ipu kpoBoTeuenusx BBoasIT pactBop CaCl, A1 OBBIIIEHUS
KOHIEHTpaIiK KatioHoB Ca®* B KpOBH, KOTOPBIE CIOCOOCTBYIOT
CBEPTHIBAEMOCTH KPOBH.

Bomnpoc 3.
Jlano: m(CaCQO3) = 2T, w(mpumecn) = 25 %.
Haiit: m(Ca(OH),)
Pemrenue: 1. Haitnem maccy CaCO3 6e3 mpuMecH.
m(CaCO3)=m(o6u.) [1-w(npumecn))=2010° (1—
0,25)=2000° 0,75=1,500°r.
2. M(CaCOs) = 100 r/moins, M(Ca(OH),) = 74 r/M0J1b.

CocTtaBiM TIPOMOPIMIO, MO KOTOPOH HaiIeM KOJNWYECTBO TamIeHoH
U3BECTH, KOTOPOE MOXKET OBITh IOJIYYECHO!

100 r/moms — 1,5 (10° ¢
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74 r/MOnB — X T

6
x= PASO0T g 4y oS pop 11,
100
Otser: m(Ca(OH), = 1,11 .
Bomnpoc 4.

MCO; ' -~ MO I - M(OH), [[7 - MSO; [T - MSO,
t

1. MCO3=MO + CO,t;

2. MO + H,O = M(OH)y;

3. M(OH), + N&;SO3 = MSO; + 2NaOH;
4. MSOg + H2804 = MSO4 + SOzT + Hzo
Moryt OBITH HcTIONB30BaHEL: Be, Mg.

He moryt 6b1Th Hcnionb30Bansl Ca, Ba.

Bompoc 5.
7

| v
Ca [ - CaH, (I3 - Ca(OH), [ - CaCO; M- Ca0 M- CaCl, M- (Ca;PO,),

S\‘Cﬁ 9

t
. Ca+H,=CaH,,
- CaH, % 2H,0 = Ca(OH), 4 2H,1 ;
. Ca(OH)tz + N&,CO5 = CaCOz) + 2NaOH;
. CaCO3=CaO0 + CO,t;
.Ca0 + 2HCl = Ca.CIz + Hzo,
. 3CaCl, + 2NaPO, = Cay(PO,),! + 6NaCl;
.Ca+ 2H,0 = CalOH), + Hat;

.2Ca + 0,=2Ca0;
. CaO + H,0 = Ca(OH)p.

Bompoc 6.
[IpenocrasisieM BaM BO3MOXHOCTh IOJyMaTh HaJl 3TUM CaMHUM.

Kak Ttemy g coumHeHHs MoxeM THpeluiokuTh «lIpeBparieHue
MeTtaumaeckoro Ca B Mpamop».

O o0 NO Lk W=

Bomnpoc 7.

JI71st THTICOBBIX TOBSI30K MCTOJB3YIOT anedactp. OH mpu J00aBICHUH BOJIBI
npeBpaiaercs B IUIACTHYECKYI0 MAacCy, KOTOPYIO W HCHONB3YIOT ISt
HAJIOXKEHUS TIOBSI3KH. Macca BBICBIXaeT U MpeBpamaeTcss B TBEPABIA MPOYHBII
THIIC.

IMoaysoauslii rurc, win anedactp, (2CaSOy4)H,0 mpu B3auMoaeicTBIN
C BOJIOH 00pa3yeT NBYBOIHBIHN THIIC.

(2Cas0,)H,0 + 3H,00 2CaS0O,42H,0.
23



DTa peakuus UAET C BbIIEICHUEM TeIlIa.
Bomnpoc 8.
CaCOzdCa0 + CO,t Q.

I[J'I}I CMCICHUA PABHOBECHUA BIIPABO K CUCTEME HCO6XOZ[I/IMO IOABECCTH
TEIIO0, T.C. YCIIOBUEM IIPOBCACHUA ABJISICTCA BBICOKAA TEMIIEpATypa U
IIOHU3UTH JaBJICHUC.

8 13 Antomunuii

Bompoc 1.
B amomMuHMEBOI OCY/e HEMB3s1 XPAaHUTH LIETOYHBIE PACTBOPBI, T.K.
MIPOUCXOIUT CIICAYIONIAast XUMHIECKAs PEaKIus:

2Al + 2NaOH + 6H,0=2Na[Al(OH),] + 3H,1.

ITpoucxomuT pacTBOpEHNE ATIOMUHHSA B IIEIOYH.

Bompoc 2.
Ckopee Bcero MarepuajioM Juisl runepooona Mor nociykutb Al,O3
13-3a €r0 MHEPTHBIX CBOMCTB.

Bomnpoc 3.
BeHransckue cBeYH COAEPKaT CMECh, COCTOSILYIO U3 aTIOMHHHUEBBIX

ook, okuciutenst — KNO; unmm KC1O, u xest.
Ilpy HOPKUraHUK MOSABIISETCSL. CHOII UCKD: MIeT OKUCIICHUE ATFOMUHHUS.

t
8Al+3KClO4 = 4Al,0; +3KCl.

Bomnpoc 4.
HpI/IMeHeHI/Ie AJIIOMHWHUSA B TCXHUKE OCHOBAHO Ha CJICAYIOMIUX
CBOMCTBAX: JICTKOCTD, IJIaCTUYHOCTBD, 6om,ma;1 SJICKTPOIIPOBOAHOCTb U
TEIMJIONPOBOAHOCTh. C APYTUMHU MeTaIIIaMH alIIOMUHUN oOpa3yer
IIPOYHBIC CILIABBI.

Bompoc 5.
a) A12(804)3+6KOH(H6H):2A|(OH)3$ +3K2$4;
AP +30H";,=Al(OH)3!
6)Alx(S04)3+8K OHy136=2 K[ AI(OH)4]+3K2S0y;
AP +40H ,5=[Al(OH) 4]~

Bompoc 6.
Al ' AlCI; [IF - AI(OH), (IF - AlLO; [If — NaAlO, [TF -

[P - Al(SO,); (I - Al(OH); T — AICI, [(IF — NaAlO,.
1. 2Al + 6HCI = 2AICl; + 3H,1 ;

2. AlCl5 + 3NaOH = Al(OH)5! + 3NaCl;
Al** + 30H™ = AI(OH)3;
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Al -3¢ - AP 2
2H' +2¢ - HY| 3
t
3. 2A|(OH)3: Al,O3 + 3H,01;

CILUIaBJIICHHUE, t

4. Al,O3 + 2NaOH = 2NaAlO, + H,O1;

t
5. 2NaAIOZ + 4H2$4 = N%SO4 + A|2(804)3 + 4H20,
6. A|2(804)3 + 6NaOH(HeH):3NagSO4 + 2A|(OH)3l )
AI** + 30H™ = Al(OH)3;
Al(OH); + 3H" = AI** + 3H,0;
7. AI(OH); + 3HCI=AICI; + 3H,0;
8. AlCly) + 4NaOH = NaAIO, + 3NaCl + 2H,01 .
Bomnpoc 7.
Hano: m(crnasa) = 0,27 r,
w(Cu) =20 %, W = 85 %.
Haiitu: V0 (Hp)
Pemenwue: 1. Haiinem Maccy antoMuHHS B CIUJIaBe:
m(Al) = m(cmuraBa)-m(cruraBa)ldy Cu) = 0,27-0,27[0,2 = 0,216 1.
2. 3amnuiieM ypaBHEHHE peaKIy U HaiijieM 00beM BOJIOPOIa, KOTOPHI
TEOPETHYECKH JOJKEH OB TTOTyYUTHCS:

m=0.216r
2Al+ - 2NaOH +6HO =2Na[AIOH)L . 3H,
v =2 Monb v = 3 Moib
M =27 r/moinb = T/MoTTh
m=54r ¥V= 62724)1 :
54r—67,2n
0,216 r—x

=0,2688 1;

V reop(Hz) = 0,2688 1.

3. Haiinem 00beM Boopo/ia, KOTOPBIA HOMYyYMICS NPAKTHYECKU
Vipar(H2) = Vieop(Hz) W = 0,2688 (0,85 = 0,22848 1.

OtBeT: Vipaa(Hz) = 0,228 11.

«— 0,216067,2
54

Bomnpoc 8.

IpenocrasinsieM Bam cBoOORy Ul TBopuecTBa. [IpeyiaraeM B kKauecTBe
TEMBI JUISI COYMHEHHS : « AJIIOMOTEPMHUS, WM O0pb0a aMOMUHAS C JAPYTHMH
MeTaIaMu ».

§ 14. JKeneszo

Bompoc 1.
3amuiieM cHayajla CXeMy T'€HETHUECKHX PSJIOB.

1) Fe— FeCl, - Fe(OH), - FeO;
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1) Fe"2H CI0 FeClL+H, 1 ;
28 f

FeCl, + 2NaOH [ Fe(OH),! + 2NaCl;
Fe?" + 20H™ O Fe(OH),!;

Fe(OH), = FeO + H,01 .

PeaKIII/I}O PasyIoKEHUS HYKHO IMPOBOAUTH B OTCYTCTBUU OKHCITUTEIIEH .

2) 2fe°ggg2°m 2FeCly;
FeCl; + 3NaOH [0 Fe(OH); + 3NaCl;
Fe** + 30H™ O Fe(OH)s!;

t

2Fe(OH); 0 Fe,05 + 3H,0.

Bompoc 2.
1) 3Fe*" + 2[Fe(CN)g]* = Fes[Fe(CN)gl2:

3FeS0O, + 2K;3[Fe(CN), ] = 3K,S0, + Fe,[Fe(CN)(], ¢ ;
KpacHast rexcarmanodeppar (I1I)
KpOBSIHAs COMb skenesa (IT)

2) 4Fe* + 3[Fe(CN)g]* = Fe,[Fe(CN)gls:
4FeCl + 3K ,[Fe(CN)g] = Fey[Fe(CN)gls L s

JKenTas rexcanuanodeppar (II)
KPOBsIHAS COJNb skenesa (L)

3) Fe*" + 3ANCS [ Fe(NCS)s:
FeCls+ 3NaNCS [ FeNcs), +3NaCl.

POJIaHN]L HaTpHA ponanu xene3a(lll)

Bomnpoc 3.
1) KauectBennas peakuus Ha F e?":

3FeCl, + 2K4[Fe(CN)g] (1 Fes[F(CN)ql,! +6KCl;
3Fe”" + 2[F(CN)J] ™ O Fes[Fe(CN)el2!

K3[Fe(CN)g] — kpacnas kposiHast counb; Fes[ FE(CN)g], — TypuOysieBa
CHHb.
2) KauectBennas peakuus Ha F e

4FeCl; + 3K,[Fe(CN)s] O Fe[Fe(CN)g]st + 12KCl;
4Fe™ + 3[Fe(CN)¢]* O Fey[Fe(CN)dls!

K4[Fe(CN)g] — xenras xposstiHas coib; Fe [ Fe(CN)g]s — Oepimmckast
J1a3ypb.
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3) HazBaHme KpOBSHBIX COJIEH MPOUCXOANUT OT METO/IA UX TIOTyUCHHSI.
Panpmie ux mosry4gany U3 0TX0J0B Ha MICOOOIHE, T.€. H3TOTABIUBAIIH U3

KpOBH. «Kenras» u «KpacCHas» — MU3-3a pa3IMYHbIX OTTCHKOB paCTBOPOB

CoJIei.

TypH6meeBa COJIb TOJYy4YWJa CBOC€ Ha3BaHUE B 4YECTb Y4YCHOTO

TypHO y1Is1, KOTOPBI €€ BIePBble CHHTE3UPOBAI .
Bepaunckas na3ypb Ha3BaHa B uecTh ropoja bepnun.

Bomnpoc 4.
3Fe+ 4H,0 O Fe;04 + 4H,1 .

[Ipu noBbIlIeHNN AaBJICHUSI PABHOBECHUE HE U3MEHUTCS, T.K. pEeaKIIHs
IpoTeKaeT 0e3 u3MeHeHus Yrcia Moniekyn razos (H,O — ras).

Bompoc 5.
Fe (T  FeCl, [TT — Fe(OH), [IF — Fe(OH); [IT — Fe,0; [T — Fe
N 6l /
FCC]3

1. Fe+ 2HCl = FeCl, + H,1;

Fe®=2¢ - Fe™;

2H'+28 - HS;
F&’"+ 20H - Fe(OH),4;

2. FeCl, + 2KOH = Fe(OH),! '+ 2KCl;
3. 4Fe(OH), + 2H,0 + O, = 4Fe(OH)3! ;

t
4, ZFG(OH)3: F8203 + 3H20,

t

5. Fe,0;3 + 3CO = 2Fe + 3CO,t ;

Fet" 3¢ - Fe| 2

C?42 e C*| 3
6. Fe,0; + 6HCI=2FeCl; + 3H,0;
Fe,0; + 6H" = 2Fe* + 3H,0;
7. 2FeCl; + 3Zn=3ZnCl, + 2Fe! ;
2Fe* +3Zn - 3Zn*" + 2Fe
8. FeCl; + 3NaOH=3NaCl + Fe(OH)3! ;
Fe** + 30H™ - Fe(OH)3!.

Bompoc 6.
1. 10Fe + 36HNO; = 10Fe(NO3)3 + 3N,1 + 18H,0.
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Fe’ -3 =Fe** 0‘ 10
AN +10e=N)| |3
2. Fe+4HNO; = Fe(N03)3 + NO1t + 2H,0
Fe’ -3e =Fe*'| |1

N5++ 36 = N2+ 1
3. 8Fe + 30HNO; = 8Fe(NO3)5 + 3ANH4NO; + 9H,0
Fe® —-3e=F*"|_ |8
N°*+8e=N""| |3
Bomnpoc 7.

Jano: m(Fes0,) = 2,32 1; w(mpumecu) = 5 %, W = 80 %.

Haiitu: v(Fe), V(CO)

Pemrenue: 1. Haitnem maccy mopoasl 6€3 mpuMecH:

mM(Fe;04)=m(Fe;0,4 + np) — m(Fe;04 + nip)[dxnip)=2,32-2,32[0,05=2,204
T,

2. 3amnuiieM ypaBHEHHE PEaKITHH:

m=2204 1 X1 t yr
Fe,0, + 4CO = 3Fe +4CO,;
v =1 monb M ::1 Momﬂ MOJIb v ::3MOJ]-'">MOJH:
M-Z2riom TR R
Haiinem V(CO) u m(Fe):
232 17—89,6 1
2,204000° r ~—x 1
6
= 2,2040007 89,6 _ 51200 1.
232
V(CO) = 851200 1.
232r— 168
2,204010° —yr
6
_ 16802,20400° _ 1,596010° r.
232

3. Haiinem Maccy xene3a, MOTyIHBIIETOCS Ha IPAKTHUKE:
m(Fe) = y[W = 1,596[10°0,8 = 1,276801 0°r;

m(Fe) _ 1,2768110°r
M(Fe) 56 1/momb
Otser: V(Fe) = 2,28 [10* mous; V(CO) = 8,5 [10° .

v(Fe) = = 22800 MOJIb.

Bompoc 8.
[Ipenocrasisem Bam cBOOOIY Uil TBOPUECTBA.
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I'naBa 2. Hemera/iibl

8§ 15. Hememannvl: amomsl u npocmole 6euiecmad.

Kucnopoo, o3on, 6030yx

Bompoc 1.
_ M0y _32_. ..
DB03 O - . - —"1,1,
a) u( 2) Mr(BOS‘JI) 29
6) Dyors(CO,) = Mr(CO2) - ﬁ:1152;
M;, (Bo3m) 29
_ M(Hy) _ 2 _
Dyosn(Hp) = ———== = — =0,0609.
B) u( 2) Mr(BOS‘JI) 29
Bompoc 2.

Hano: V(Bo3m) = 100 i;
Nsosn(N2) = 78,2 %,
nBOSH(Oz) = 20195 %.
Haiitu: V(Nz), V(Oz)
Pemenue: 1. Haitnem 06bemM O, 1 No:
V(Oy) = V(8031)[M;0,,(02) = 100 10,2095 = 20,95 1.
V(Np) = V(Bo3m)M,55.(N2) = 100 10,782 ="78,2 m
2. Halijiem 41ciio MoJib ra30B.
V(O,) 20,95 i

v(0,) = = = 0,935 MOJIb.
Vv 22.4 n/mois

V(Np) = VIN,) _ 7820 3,49 Mo,
V, 22,4 n/mMonb

A

Otset: V(05) = 0,935 moib; V(N,) = 3,49 Mok,

Bomnpoc 3.
Jano: V(Bo3n) =22,4 1
Haiitu: N(Oy), N(Ny)
Pemrenue: 1. Beipa3um 00beM KaKaoro rasa:
V(OZ) = V(Bogﬂ)ﬂsozn(OZ); V(NZ) = V(B03H)mnozu(NZ)
2. Haiizem gucio MoJs Ta30B.

V(0y)=Y(02) = V(zo3n) (0,) _ 224 110.2095 _, 595

o v, 22,4 n/Monb
V(Np) = V(sos) (A(N,) — 22,4 100,782 _ 785 yos,
vy 22,4 n/monb

3. Haiigem 4uciio MOJIEKYJ KaXKIo0ro rasa:
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N(Oy) = v(02)[, = 0,2095[8,022010% = 1,26[10%,
N(N,) = v(N,) [l = 0,782[8,02210%= 4,7110%,
Otser: N(O,) = 1,26(10% monekyr,
N(N,) = 4,710 mosnekyu.
Bomnpoc 4.
Hano: V(H,S) = 20 m° = 20010 1;
Haiitu: V(Bo3x), m(Bo3n)
Pemrenue: 1. 3amuiiem ypaBHEHHE PEAKITUH:

2H28 + 302 = 2H20+2802 1
v =2 MoIb v =3 monb
Vy=224r/™Moms  V,, = 22,4 i/moib
V=448n V=672n

Hatinem o6beM KuCIIopo1a, HEOOXOUMBIN IS TIPOBEJCHUS PEAKIINH:
4481 — 6721

200* n —xn
4

X = M =3M10% 1.
448

2. Hatinem o0beM BO3Iyxa, HCOOXOIUMBIHN JUTsI MOTYYCHHS TAKOTO
o0beMa KUCIIopoJa:
4
V(@osm) = _Y(O2) = 300" —3 43105, = 143 M°.
Moss (02) 0,2095

m(Bo31)=My(B031)M(B031)=M (B031) Dv(slﬂ =
\Y

5
=29 n/moms (11438071 = 1 85[10° r=185 kr;
22,4 n/moib
Otger: V(Bo3n) = 143 M, m(Bo3xa) = 185 kr.

Bompoc 5.

TpynHo mpeacTaBUTh HAITY JKU3HB 0e3 Kuciaopoaa. OH CIyKUT, IPEx/Ie
BCEro, /Ui AblxaHusl. PacTBOpeHHBII B BOJIE KUCIOPO CIIY>KUT IS
JIBIXaHUs obuTaTeneit BoaHoH cpensl. [lox neficTBUeM KHCIOpoaa
BO3MlyXa M OaKTepuii MPOUCXOIUT OKUCIEHNE OPTAHUIECKUX OCTATKOB.

B TOpOMBINIIEHHOCTH KHCJIOPOJ TPUMEHSETCS B METALTypruu  (Ipu
BHIIUIABKE  METAIOB), KaK OKHCIWTENb BO MHOTMX  XHMHYECKHX
MPOU3BOJICTBAX, /ISl CBAPKH U PE3KH METAJUIOB, B MEAUIIMHCKUX LEIISX.

JKuKuid KHCIOpOl — OKUCIUTEINb JUTS PAKETHBIX TOIUINB, OXJIAIUTEIb.

Bomnpoc 6.
O30HOBBIC JBIPHI MOSBISIOTCS U3-32 BBIOPOCOB B aTMOC(epy
XJIAAareHToB (()PEOHOB), OKCHIIOB a30Ta, KOTOPHIC 00pa3yIOTCs BO
MHOTHX IPOMBILUIEHHBIX IpOLECCAX.

J1 mpenynpeXIeHusT O30HOBBIX JIBIP HEOOXOIMMO OYHINATH BBIOPOCHI
TIPOMBIIUICHHBIX TPEINPUATHIA 1 NPEKPATHTh UCIIONB30BaHUE (DPEOHOB.
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O30HOBBIE IBIPbI — YTOHBIICHHE UIIK PA3PYILICHHE 030HOBOT'O CTIIOS
aTMocQephbl.

8 16. Xumuueckue r1emenmol 6 K1emKax Hcueblx op2anuimoes

Bompoc 1.
Pasnuuue Mexay SKMBOM M HEXMBOH IpuUpoJod OOHapyKUBAIOTCSA
TOJIBKO Ha YPOBHE CJIOXKHBIX BEILECTB, HA MOJIEKYJIIPHOM YPOBHE.

Bomnpoc 2.
Takue BelecTBa XapaKTepHbl TOJIBKO JJIs1 dKUBBIX OPIaHU3MOB,
HaIpuMep, OpTaHWIECKIE BeIecTBa (OCIKH, JKUPHI, YTIIEBOIBL,
HYKJICHHOBBIE KHACIIOTHI, BATAMHHEI, TOPMOHBI H Ip.).

Bomnpoc 3.
buorenHnble MaKpO3IEMEHTHI — 3JIEMEHTBI, KOTOPbIE BXOJAT B COCTAB
OpraHMYEeCKUX BEIIECTB. DTO YIriepo, BOJOPO, KUCIOPO U a30T.

Bomnpoc 4.
DHIeMHUYECKHIA 300, KaK U3BECTHO, BBI3BIBACTCS HEAOCTATKOM HOJIa B
IUIIE ¥ Bojie. DTO 3a00JICBaHKE MOSBISCTCS B OMPEICIICHHBIX
reorpapuuecKux paioHaX, A KOTOPBIX XapaKTepeH HEIOCTATOK HOJA.
DHIIEMUKH — 3TO PACTECHHUS WIH KUBOTHBIE, KOTOPHIE BCTPEUAIOTCS
TOJNBKO B/OJAHOM OTIpeeNIEHHOM apeaJie.
DHJIEMUKU-PACTEHNUS, HAIIPUMED, JIMaHbl; YHASMUKU-)KUBOTHEIE,
HanpuMmep, Koaia, yCCypUHUCKUM TUrp.

Bompoc 5.

DepMeHTBl — 3TO OENKH, KOTOphIE KATATM3UPYIOT OHOJNOTHYECKUe
PeaKIH.

BuramMuHBI — 3TO OMOJIOTMYECKHE aKTHUBHBIE BEIIECTBA, NMPUHUMAFOIINE
ydacTue B peakImsax oOMeHa BemiecTB. Ilo cBoeMy OHOJOrHYECKOMY
JNCHCTBUIO BHTAMHHBI OJM3KH K (epMeHTaM, HO (epMeHThl 00pa3yroTCs
KJIETKaMH OpPTaHi3Ma, a BATAMHHBI OOBIYHO TOCTYIAIOT C MHIIEH.

Bomnpoc 6.

Kenesp I"opMOHBI DyYHKIMH TOPMOHOB
[Momxenynounas | MHcynuH CHmXeHMe TII0KO3bI B KPOBU
Keesza
Tumodus AKTI JleiicTByeT Ha HaJIMOYEUHUKH,

cnoco0cTByeT X QYHKIUHU
Hannoveunukn | AnpeHanus Y4acTue B CTPECCOPHBIX PEAKIUAX
Hopanpenanun | (yBeandeHHe YaCTOThI CEPISUHBIX
COKpaIeHui)
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[uroBunnas Tupoxcun B nerckom Bo3pacte — pa3BuTHE
xKemesa HEPBHOW CHCTEMEI, BO B3pOCIIOM
BO3pacTe — MOBBIILICHHE 00OMEHA BELIECTB

8§ 17. I'anozenwt

Bompoc 1.
Hano: V(F,) =V(Clp) =11
m: m(FZ)l m(CIZ)! DBOSH(FZ); DBOS,E[(CIZ); DH2 (Fz), DH2 (Clz)
Pemenne: 1. m(F,)=v(F,) M (F,)= V\(/Fz)

v

M(Fy)=——2 B38r/moms=1,7T.
22,41/M0Nb

M(Cl,) = — 1 Fir/moms =

m(Cl2)=v(Cl ) M(Cl ) = @ 22,451/M0mb

\

3,17r.
2. Dyoy(Fp) = Mi(B) = 3829 39
M, (Bo31) 29

Dy, (F) = Me(B) =38 =19,
Mr(HZ) 2

Dsozu(CIZ) = M = ﬂ=2,45,
M, (Bo3n) 29

Dy, (Clp) = MelCl) = TV =355

M;(H,) 2

Bompoc 2.
dTOpHAs BOJA HE CYIIECTBYET, T.K. GTOP pearupyeT ¢ BOAOK:

2F, + H,0 = 2HF + F,0.

Bompoc 3.
IllenouHple MeTaabl, MpeXIe BCero, OymyT pearHpoBaTh C BOTOU C
BBIICNICHHEM BOIOPOJA, 4 HE C PACTBOPEHHOH COJIBIO.
Jnst cpaBHeHUs Bo3bMeM peakuuu Al ¢ pactBopom FeCls u xitopHo#t
BOJIBI C paC3TB0p0M NaBr.
+

Al'+ FeCl, O Fel+AICL, Cl,+2NaBr O 2NaCl+Br..
3 4 \ 2

U B Tom 1 B apyrom cirydae uaer OBP. Bonee akTHBHBIN 3JIeMEHT
BEITECHSICT MEHEe aKTUBHBIN U3 pacTBOpa COJIH.

Bomnpoc 4.
1 K" \JC/15+ Og— ) g (\i/lw 027; 3) H" C\J/l7+ Oi_

CLO; CL,O CLO;,
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Bompoc 5.
Hz + 1y O 2HI + Q.

XMMHYEcKOe paBHOBECHE MOXHO CMECTHTH BIIPABO, €CIIH CHCTeMa Oy et
oxyaxjaaTbes (o npuHnuny Jle-Ilatense).

Bompoc 6.
PaccmoTpum B3anmoielicTBHE rajJoreHoB ¢ Bogopoaom. dtop pearupyer
¢ H; B m00BIX yCIOBUAX CO B3PHIBOM; XJIOP — CO B3PBIBOM TOJBKO HPHU
TOKUTAHUHN FITH O0JTyYeHHUH TPSMBIM COJTHEYHBIM CBETOM; OpoM
B3auMojieiicTByeT ¢ H, ipu HarpeBanuu u 0e3 B3pbIBa. DTH PEAKIIUU
sK30TepMHuUeckue. Peakuus xe coeauaenns noaa u H, cnado
SHAOTEPMHUYECKAs, OHA MPOTEKAET MEAJIEHHO Jake MPU HarpEeBaHUHU.

BriBoA: ueM akTUBHEH pearupyrolue BEleCTBa, TEM BBILIE CKOPOCTb
NPOTEKAHNSI PEAKLINAH.

Bomnpoc 7
Hano: m(p-pa KI) =300 1; W, ,e(K1) = 0,15;
Haiitu: V(Cl,), m(KCl);
Pemenue: 1. Haitnem maccy cyxoit comu KI;
m(KI) = m(p-pa KI)[d(KI) =300r [D,15=45T.
2. 3anuuieM ypaBHEHHE Peakly ¥ HAlJeM Maccy COJIu M 00beM
HE00XOIUMOI0 XJI0pa

m=45r X J1 yr
2KI + Cl, = 2KCl1 +,

v =2 MOIb /= 1.ons V=2 MOJIb
X;; 3626 II:/MOJ'IL ¥V:2222’;‘4H”/M°m’ X:— 17;165rr/M0m>
45r—xn
332r—224n

_ 22,4145 _

332

V(Clz) =3
45r—yr
332r— 149r
y=202T.
m(KCl) =202 1
v(KCD)= m(KCD ___20,2r =0,27moinb

M(KCI) 74,5r/monb
Otset: V(Cly) = 3 1, m(KCl) = 20,2 r.

Bomnpoc 8.
Hano: V(Hy) =200 1; V(Clp) = 150 m.
Haiitu: V(HCI)
Pemrenue: 1. 3anmuiiem ypaBHEHHE PEAKITUH:
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H, + Cl, = 2HCI1
v=1Monp v =1 monb V:zMom’
V, =224 n/moms  V,= 22,4 1/Mob Vy = 22,4 n/monb
V=224x V=224n V=4481

Hatiinem, kaxoi ra3 B3AT B H30BITKE.

V(Hz) — V(HZ) — V(Cl ) - V(Clz) — 150 .

W 22,4 Vv, 22.4

3. To ypasuenwuto peakiuu V(H,):V(Cl,) = 1:1, cnenoBarenbHo,
200 150

22,4 22 4

Mo ypasuennto peakunu V(HCI) = 2IV(Cl,) = 300 1. Torga ocranocs
HeNpopearupoBasIlero Bogopoaa: Vo.=200 1—150 1=50 x.

Oteet: V(HCI) =300 115 V,i(Hp) = 50 1.

BOJZIOPOJT B U30BITKE (——

Bomnpoc 9.
Oro Ha3BaHue (TOp HONYy4YHa Onaromapsi CIOCOOHOCTH IIJIABUKOBOTO
IIrara MOHIKATh TeMIIEpaTypy IUIaBICHHS (TOPUIOB.

8 18. Coeounenus 2anozenoe

Bomnpoc 1.
OnekTpoauTHIecKas auccoruanus yeemmarbaercs oT HE k' HI.
Camas cuibHAs M3 FaIoTr €eHOBOAOPOAHBIX KICIOT — HMOJOBOIOPOTHAS, @
camas ciaabas — ¢GTopoBoAOpoAHAS. bombmTast MPOIHOCTH XUMUIECKOH
cBs3u H-F (pTopoBomopoaHas kucinora cirabo TUCCONMHUPYET B BOAE)
00yCJIOBJICHA MaJIBIM pa3MepoM atoma F ¥ COOTBETCTBYIOIIUM MaJbIM
PACCTOSIHEEM MEXAY sIpaMu aToMOB Bojopona u ¢propa. C poctoMm
paauyca atoma oT F k | pacTeT u MexbsIepHOE PacCTOSIHUE, IPOYHOCTh
MOJIEKYJT YMEHBIIIACTCS M COOTBETCTBYIOIAS CIIOCOOHOCTH K
AJIEKTPOIUTUICCKON TUCCOIMALINY YBEINIUBACTCSL.

Bomnpoc 2.

Bo3sMeM B kadecTBe peaKkTHBA paCTBOP HUTpaATa cepedpa.

1. AgNO; + NaF AgF + NaNO; — HHKakuX H3MCHCHUIA,

2. AgNO3 + NaCl=AgCl| + NaNO; — Beimajiaet Gesnblii 0caiok;

3. AgNOz+NaBr=AgBr! +NaNO; — Brinaaet OieTHO-KENTHII 0ca oK.

4. AgNO; + Nal=Agl! + NaNO; — BbInagaeT xenThlid 0CaIoK.
Bomnpoc 3.

1. C nmomo1pio JaHHOH peakiny MOKHO Moay4uTsh 6e3Bonubtii MgCl,

Mg + CI2 = MgCIZ
2. Mg(OH), + 2HCI = MgCl, + 2H,0;
3. MgO + 2HCI = H,0 + MgCl;
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4. MgSO, + BaCl, = BaSO,! + MaCl,.
Bomnpoc 4.
Cl, M - HCI [IF - CuCl, (T - ZnCl, [T - AgCL
1. Cl, + Hy = 2HCI; 2C15 +2€ - 2C17; HY -28 » 2H";
2. 2HCI + Cu(OH), = CuCl, + 2H,0; 2H" + Cu(OH), — Cu** + 2H,0;

3. CuCl, + Zn=Cul +ZnCl,; Cu* + Zn - Cu+ Zn*";
4. ZnCl, + 2AgNO; = 2AgClL + Zn(NO3),; Ag' + ClI~ - AgClL.

8 19. Ilonyuenue 2anozenos. buonozuueckoe 3snauenue
U NPUMEHEHUE 2a102H08 U UX COCOUHECHUTL

Bompoc 1.
Hano: m(NaCl + op.) = 585 r; w(mp.) =2 %;
Haiitu: V(Cl,); m(Na)
Pemenue: 1. Haiinem maccy uucToit comu:

M (NaCl)=m(NaCl+mp)-m(NaCl+np)dxp)=585 r—585 r(0,02 = 573,3r.

2. 3amnuiieM ypaBHEHHE PEaKITHii:

m=5733r > x Y
2NaCl = 2Na + Cl,

v =2 MOJIb v =2 MoIlb v =1 MODb
M= 58,5r/Moms M =23 1/MOIb =22 4 i/moOiE
m=117r m=46r Vv=22,4’n
Haiinem mMaccy HaTpus ' 00bEM Xiopa:
5733r—xr
117r—46r

= 48873 _ )54,

117

m(Na) =225,4r.
5733r—yn
117r—22,4 1

= 2280733 _ 109,76 1.

117
V(Cl,) = 109,76 x.
Otser: m(Na) = 225,4r, V(Cl,) = 109,76 5.

Bomnpoc 2.
Jano: m(Na) = 225,4 r; w, p.p.(NaOH) = 40 %;
Haiitu: m(NaOH)
Pemienue: 1. 3anumem ypaBHenue peakunu noxydenus NaOH:
m=2254r XT
2Na +2HO = 2NaOH +H, 1
v =2 Mollb v =2 Mollb

M = 23 r/monb M= 40 r/mons
m=46r m=80r

Haiinem maccy NaOH, nosty4mBIIerocs B Xoe peakiiuu:
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46r—80r

2254r—xXr
L= 2254180

=392 r; m(NaOH) =392r.

2. Haiinem maccy 40 %-ro pacTBOpa THIPOKCHAA HATPHS:

m(p-pa NaOH) = —NEOH) - _ 392 _ g5
W, (NaOH) 0,4 ’

Otser: m(p-pa NaOH) = 980 .

Bomnpoc 3.

Hano: V(Cl,) = 100 1; W = 95 %;

Haiiti: m(MnOy); v(HCI)

Pewrenue: 1. HaiineM ckosibko XJ10pa JOIHKHO TOTYYaThCst

TEOPETUIECKH, YTOOBI MPAKTUIECKH MONY4IIOCh 100 TuTpoB.

Vieop(Cly) = Y(C2) = 1001 = 905 26 1.

W 0,95
2. 3anwumieM ypaBHEHUE PEeaKInn
XT 105,26 n
MnO, + 4HClI =MnCl, + Cl, +H,0 1
v =1 monb v=4 Mo v =1 momp
M = 87 r/moinb V, = 22,4 n/mons
m=87r V=2245
U(HC) = 48(Cl) = 4 E12)reop /= 4710526 = 18,8 moum,.
Vy 22,4

Haiigem maccy MnO,:
87r—22,4n
x1T— 105,26 1
x =408,82r.
Otset: V(HCI) = 18,8 mosis, mM(MnO,) = 408,82 r.

Bomnpoc 4.

Hpe)lOCTaBJ'IerM BaM BO3MO’KHOCTb CaMHUM IIOAYMAaThb HaJl 5TUM BOIIPOCOM.

Bompoc 5.
F — nomoraer npeaoTBpamars Takoe 3ad0yieBaHue, KaK Kapuec 3y0oB.
Cl — crumynupyer 0OMEH BEIECTB, POCT BOJIOC, IPUAAET 00APOCTh U
cuy. Br — perynupyet npoueccsl BO30YKACHUS U TOPMOXKCHHUS
LEHTPAIEHOW HEPBHOW CHCTEMBI, IPUMEHSETCS [UIS JICICHNS HEPBHBIX
Oone3Hel. | — BiwsieT Ha BRIPAOOTKY TOPMOHA IIIMTOBUIHOMN KEIe3bl,
€ro HEJOCTATOK MPHUBOINUT K TAKOMY 3a00JICBAHHIO, KAK YHICMHYCCKHIA
300.
B To e Bpemst Bce TaIOTeHBI BXOAAT B COCTAB SIOBUTHIX, OTPABIIAIOIINX
BEIIIECTB.
TIpH M36BITKE TAIOrCHOB B OPraHU3ME PA3BUBAIOTCS PA3IAYHBIC GOJIE3HI.

L Orser B3sT U3 yueOHuKa Ha cTp.87-90.
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Bomnpoc 6.
B pomnu yOuiiiel BRICTYIAET TATOTeH — XJIOP — ra3 C SIKUM 3araxoM,
OJeTHO 3€TICHOTO 1BETa, IA0BUT. ONMUCHIBAaeTCA IPUMEHEHNE B BOIHE
XUMHUUYECKOI'O OPYKHSL.

Bomnpoc 7.
[IpenocrariseM BaM BO3MOKHOCTh MO(PAHTA3UPOBATH CAMHM.

§ 20. Kucnopoo
Bompoc 1.
1) 4Al + 30, = 2A1,05; AI°— 38 = AI**, O + 48 =20%
2) 3Fe + 20,=Fe;0,; Fe’-2 & - Fe*", 2Fe”6& — 2Fe*, OF + 46=20%

Bompoc 2.
S+ 02 = wz, 4P + 502 = 2P205, C+ 02 = CO2

Bomnpoc 3.
Karanuzaropamu Ha3pIBalOTCS TAKUE BEIIECTBA, KOTOPbIE HOBBIIIAIOT
CKOPOCTb PEaKIINU, HO CaMH IIPU 3TOM B PEAKIUIO HE BCTyHaoT. B
npucyTcTBUe Katanuzaropa — MnO,, B 1abopatopuu noiyydatot O,
myTem pasnoxenns H,0,.
MnO,

2H,0; U 2H,0+ 0,1..

Bomnpoc 4.
Peaxmust paznoxxenus HgO:

2HgO[] 2Hg+ Oyt ;
3amaya: [Tycts y Hac ectb 10 1 3arpszaennoro HgO. M3BectHO, 9TO
coJiepkaHue npumeceit cocrapiuser 5 %. Beixon peakipu 80 %.
Paccunraiite 00beM KHCITOPOaa, TOTYUCHHOTO MIPH PA3TIOKECHIH OKCHIA
pTYTH.
Pemrenue: 1) Haitnem maccy uncroro HgO.
M(HJO) = Myyeen [0yee (HGO) = 10[(1-0,05) =9,5

t
2) 2HgO= 2Hg+ O,
v =2 Moib v =1 mMonb
M =217 r/mons Vy =224 n/moms
m=434r V=224n

3) M = 0,8,

V(OZ)Teop.
V(OZ)rlpaKT. = V(OZ)Teop.[Osg = 0a49 J'II:O,g = 0a392 JI.
Otgert: 0,392 11 kUCTOPOIA PEATHHO BBIICIHIOCE.
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Bompoc 5.

Peaxiuu ropeHust — peakiuy BEUIECTBa ¢ KUCIOPOA0M, MPOTEKAIOIINE C
60JIBIION CKOPOCTBHIO, C BRIACIICHUEM OOJIBIIIOT0 KOJIMYECTBA TETUIa H
COIPOBOKAAIOIIHECS BOCIUIAMEHEHUEM.

JpIxaHue — 3TO TMPOIECC MEUICHHOTo OKucieHHs. OH 3aKirovaeTcsl B
CJIEITYIOIIEM : KHCIOPOJ JOCTABISIETCS TEMOTIIOOMHOM KPOBH BO BCE TKaHU U
KIeTKM OpraHu3Ma, KHUCIOPOJ OKMCISIET YIJIEBOIBI, 00pa3ys IpH 3TOM
YIJIEKHCHIBI Ta3 M BOLY M OCBOOOXKZAAs SHEPrHI0, HEOOXOIUMYIO JUISL
OpTraHm3Ma.

CxoIcTBO 3aKioyaeTcs B TOM, 4To: o0a Mpolecca ecTh HPOIECCHI
OKHCIICHUS, B OOOMX CIIydasX BBICBOOOXKIAETCS JHEPIHs, B pe3yJbTaTe
peakiuii 00pa3yloTcs OKCHUABI.

Paznnuus 3akim04aroTcsl B CKOPOCTIX OKUCIIEHHUS, B KOJIMYECTBE
BBIICIISIEMOI SHEPTUH.

Bompoc 6.
DOTOCHHTE3 — 3TO MPOLECC KUZHEAEATEILHOCTU PACTEHUS, B
pesynbrare KoToporo oHM noriowmatT CO, u BeLAEHSIOT O».
JIbIxaHue — 3TO MPOLECC KUZHEAEATEIILHOCTH PACTEHUS, dKUBOTHOTO U
YenoBeka, B pe3yiipTare kotoporo nornomaetcs O, u Beigensercs CO,.
[Ipu ¢poTocuHTE3E U ABIXAaHUH B PACTEHISIX IPOUCXOISAT
MIPOTUBOIIOJIOKHBIE MPOLIECCHI.

Bomnpoc 7.

[IposiBuTE CBOM TBOPYECKHE CTIOCOOHOCTH B HAITMCAHUY COYMHEHUS:
Bomnpoc 8.

2F; + H,O = 2HF + F,0;

F,+2e=2F2 OKHCITUTEIb
0% —4e=0%"| |1 BoccraHoBHUTEIH
8§21 Cepa

Bompoc 1.

Hano: m(ZnS + mp.) = 485 xr, W(pumecu) = 20 %.

Haiitu: V(SO,)

Pemenue: 1. Haiinem maccy BeriectBa 0e3 mpuMecH:

M(ZnS)=m(ZnS + np)—m(ZnS + np)dxXnp)=485 kr — 485 krl0,2=388xr.
2. 3anuIieM ypaBHEHUE PEAKIMU:

m=388 00"

X1
2ZnS  +30, =2Zn0O+ 2SO,

v =2 MOIb v =2 Mollb

M =87 r/monb V,=22,4 n/mons

m=174r V=448 n

174 — 44,81

388010°r — x

38



3
x = 38800 1348 -10010% 5 = 100 v

Otser: V(SO,) = 100 M.

Bompoc 2.
35S+ 2KCl0; = 2KCl + 3S0,1;
S0 -4~ =" 3 BOCCTaHOBHUTEIb
Cl¥ 6e=CI| |2 oxucaurens
Bomnpoc 3.
St - HgS IF - SO, [IF - NaS0; I - SO, [P - SO5 [T - H,S0,
1. S+ Hg = HgS;

2. HgS + O, = SO,t + Hg;
3. SO, + 2NaOH = N&,S0; + H,0;
4. Na,SO; + 2HCI = 2NaCl + H,O + SO,1;
5.280,+ 0O, = 2&)3,
6. %3 + Hzo = H2804.
Bomnpoc 4.
CoenuHeHUs, BXOAIINE B COCTAB BYJIKAHUYECKUX I'a30B, 00JIaIat0T
TOKCUYECKUMU CBOMCTBAMH.
Bompoc 5.
Panbiie pryTh Ha3bIBaJM MEPKYPHUEM; B YETh IJIaHEeThl MepKypuil.
IIpucraBka ae o3Hauaer oTpuranue. Torna «aeMepKypu3anus» — 3T0
YHUYTOXKEHUE PTYTH, T.€. 00¢33apaKBAHUE.

8§ 22. Coeounenus cepol

Bompoc 1.

a) CepoBOJOpO/ TPOSIBISICT TOJBKO BOCCTAHOBHTEIILHBIC CBOWCTBA, T.K.
cepa B JJaHHOM COCAMHEHUH MMEET CTENeHb OKHCICHHS —2 (HauMEHbIIas W3
BO3MOIKHBIX ).

t
2H2$+ 302 = 2H20 + ZSOZT .

0) okcup cepbl (IV) MOXKET MPOSBIATH CBONCTBA KaK OKUCIUTENS, TaK U
BOCCTAHOBHTEJIA, T.K. CTCIICHb OKHCIICHUS CEPHI B JAHHOM COCITUHEHUN
+4 sBIsIeTCS MPOMEKYTOUHOH.

t t
2802 + 3C(n36) = CSZ + ZCOZ, 502 + C|2 = SOZC|2,

B) cepa TaKkXKe MOKET MPOSBIISTH OKUCIUTEIBHBIE U BOCCTAHOBUTEIHHEIC
CHOCOOHOCTH, T.€. CTEIICHb OKHCIICHHs cephl 0 sBIsieTCS
MIPOMEXKYTOYHOI.

S+H2:H28T, S+02:SOZT;
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T') CepHas KHCIIOTA MPOSBISCT OKUCIUTEIbHBIC CBOMCTBA, T.K. CTCIICHb
OKHCJICHHS CepHI +6 SABISAETCS MaKCUMAaJIbHO BO3MOYKHOM.

2H,S04(omyCU = CUSO4+S0O,1 +2H,0.

Bompoc 2.
a) CepHUCTBIH Ta3 MOTYyYalOT IPH MOJTHOM CXKUTAHHH CEPOBOAOPOAA U
o0>xuUre Cyab(QuIOB.

t t
2H,5+30, = 2S0,1 +2H,0, 27ZnS+30, = 2Zn0+2S0,1 .
CepuucTsiii ra3 (SO,) — OeCIBETHBIN a3 ¢ XapaKTEPHBIM 3aIIaxoM,
MPOSBIISICT THITMYHBIC CBOMCTBA KUCIOTHBIX OKCHIOB M XOPOIIIO
pacTBOpsIETCS B BOJIE, 00pa3ys C1adyro CEpHUCTYIO KUCIIOTY.
SO,+H,0 0 H,S0s.

Coenmunenns cepsl (1V): NaHSO; N&,SO; n SO, ncnoss3yroTes it
0TOENMBaHHUS ILIEPCTH, LKA, OyMaru U COJIOMBI, a TAKXKE B Ka4eCTBE

KOHCCPBUPYIOLIUX CPCACTB IJIsI COXPAHCHUSA CBEKUX IJIOA0B U (bpyKTOB.

6) Oxcun ceps (V) moiry4aroT mo ciaeayromei peakimm

t, cat

2S0,+0, Z= 2S0;.

Oxcny cepbl (VI) — GecuBeTHast, CHITLHO ABIMSIIASNCS Ha BO3/IyXe
KHUJIKOCTB, IPOSBIISICT TUITIYHBIC KUCIOTHBIE CBOHCTBA, PACTBOPSICH B
BOJIC, 00pa3yeT CepHYIO KHCIOTY.

Hzo + SO3 = H2%4.

CepHaﬂ KHUCJIOTa — OAHUH H3 Ba)KHEHIIIMX MMPOAYKTOB, UCIIOJIL3YCMbIX B
PAa3JIMYIHBIX OTPACIAX OPOMBIIIIJICHHOCTH.

Bompoc 3.

1) Paz6aBrieHHast cepHast KHCIOTa BRICTYIAeT B KAUECTBE IEKTPOJINTA B

HOHHBIX peakiusax. Hampumep,
BaCl,+ H,SO, 0 BaSO,! + 2HCI; BaZ" + SO,> 0 BaSO,!.

CepHas KuCIIOTa MPOSIBIISIET cBolcTBa okucnuTesst. B OBP H,SO,
BCTYIAET TOJIbKO KOHIICHTPUPOBAHHAS.

2) PaccmoTtpum peakiuu H,SO, ¢ Mmetamtamu Zn u Cu ¢ mo3uiiuu
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHUIA.

Zn + H2%4(pa36,) D ZnSO4+ H2T ’
Cu + 2H,S0,xomy 0 CUSO, + SO,t + 2H,0.

U B ToM u B apyrom ciayuae uaetr OBP, Ho B mepBoii peakiuu posb
OKHCITHTEIS HTparoT KaTHoHs! H', a Bo BTOpOii — cepa.
3amuneM HOHHOE ypaBHEHHE JUTA IEPBOM PEaKIUH.
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Zn’+2H 0 Zn®" + H, 1.

DTy peakIrio MOXKHO OTHECTH K PEaKIsIM HOHHOTO OOMeHa.
3) Tenepb pacCMOTPHUM PEAKIIUH HOHHOTO OOMEHA ¢ TIO3UITNH TEOPUHU
ANEKTPOIUTUICCKOM quccormanui. Kak Bbl 3HAETE, peakius HOHHOTO
oOMeHa H/IeT TOJBKO B TOM ClIydae, eCiii B pe3ysbraTe o0pasyercs ciiabo
JHMCCOLMMPYIOIEE BEIECTBO.
Hanpuwmep,

ZnSO, + MgCl,O0 MgSO, + ZnCl..
Peaknus He UieT, T.K. HE 00Pa3yIOTCS MAIOANCCOUUPYIOIINE BEIICCTBA.
B pactBOpe HaXOOHUTCS CMECh HOHOB.

ZnSO, + BaCl, O BaSO,! + ZnCl,.
S03” +Ba* 0 BaSO,!.
Peaxmust mpotekaer, T.x. BaSO4 — ManopacTBopum.

Bomnpoc 4.
ITonyuenue cepHOM KUCIOTHI:
S O

Fes, HITt . SO, [TF . SO, [F - H,S0,
HSH
t t
1. S+0O,=S0s1 ; 4FeS,+110, = 2Fe,05+8S05; 2H,5+30, = 2H,0+2S0..
t, cat

2.80,+0,2= SO;

3. 803+H20 = H2804.
Bompoc 5.

Jano: V(H,0) =400 ma =400 ; V(SO,) = 11,2 m;

Haiitu: w, p—pe(H2%3)

Pewrenue: 1. 3anuiiem ypaBHEHHE OJTYUYEHUSI CEPHUCTOM KUCIIOTHI.

H20+SOZ = H2$3.

U3 ypaBHeHUs BUAHO, YTO Uit 00Opa3oBanus 1 monb HySOs3 HyxHO B3STh

1 moas Hy0 u 1 mons SO,. Hatinem gnciio moas Hy,O u SO,:

m(H,0) _ 400r

V(H,0) = =22,22 MOJIb.
M(H,0)  18r/moinb
V(SO
V(SO,) = (0,) o 1121 _ 0,5 MoJb.
V 22,41/ Moinb

\
CrnenoBarenpHo, SO, HAXOIUTCS B HEOCTATKE M MOJIydniioch 0,5 MoIb
H,SOs;. Torna y nac octanock V(Hy0),., = 22,22-0,5 = 21,72 moub.
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mH,S0,) _  m(H,50,)

m(p —pa) m(H,S0;) + m(H,0)
V(H,S05) IM(H,S03) _

V(H,803) IM(H,803) +V(Hy0)or IM(H,0)

2. (*)ep-pe(HZSO3) =

OCT.

- 0,5moub [82r / Moib = 0,095= 9,5 %.
0,5mos16 [82r/Momb + 21, 72Momb 181/ Mo

OT1BeT: W, 5pe(H2S03) = 9,5 %.

Bomnpoc 6.
3anumeM peakiuio cuaTe3a SOa3:

2S0,+ 0O, 2S0;.
IIpexne Bcero, 3Ta peakLus OKUCIUTEIbHO-BOCCTAHOBUTENIbHASL.

S* -2e OMMrT - S™; 09 + 4e 0 FFTTTrrT - 207 .
BOCCTAHOBHTEH OKHCIHTEND

Taxxe peaknus cuaTe3a SO3 ABIISIETCS 00PaTHOW peakmuel, T.e. OHa HIIET
OJTHOBPEMEHHO B 00¢ CTOPOHEI. Peakiins HaunHaeTCs TONIBKO MPU
OTHOCHTEIILHO BBICOKHX Temieparypax 420-650°C u npoTekaert B
MPUCYTCTBUE KaTanu3aTopa (IUIaTHHbL, OKCUIOB BaHAIMS, JKee3a U T. 11.).
Jluist CMelLeHs] paBHOBECHSI BITPaBO, HAJI0 BCIIOMHUTH MpHHLHI Jle
[aTenbe s Ta30B: MPU BHICOKOM JIABICHUN PEAKINs HIET B TY
CTOPOHY, Ii¢ 00IIKi 00beM Fa30B MEHBIIIC.
B mamewm cirydae cireBa KOJIHM9eCcTBO ra3oB 3 MOJIb, CIIpaBa — 2 MOJIb,
T.C. IPH YBEIUYCHHUH JAaBIICHUS PEAKIKs OYICT CMEIIATHCS B CTOPOHY
obpazoBanus SOs.

Bomnpoc 7.
Hano: V(H0) = 5000 mi; M(CuSO4BH,0) =500 .
Haiiti: w, ,pe(CuSO,)
Pemenne: 1. m(H,0O) = V(H,O)[P(H,0) = 5000 mall r/mons = 5000r.
2. Haiimem maccy pactBopa CoJu:
m(o6m.) = m(H,0) + m(CuSO,4BH,0) = 5000 + 500 = 5500 r.
3. Haiinem maccy cynbara Meau 6e3B0IHOTO.
mM(CuS0O,) = M(CuSO4BH,0)[M; cusossH20(CUSO,) =

= m(CuS0O,) [ Mr(CuS0.) =500 r3-1%%_ =500 r0,64 =320T.
Mr(CuS0,) +5Mr(H,0) 160 +90

4. Torna maccoBas goist CuSO,4 B pacTBOpe:
m(CuSO
W(CUSO,) = (Cus0,) _ 320
m(o6ix) 5500r
Otser: W(CuSO,) = 5,8 %.

=0,058 = 5,8 %.

42



Bomnpoc 8.

BuumarenbHo pacCMOTpUTE CXEMY TIPHUMCHCHU CepHOﬁ KHCJIOTHBI

(puc. 25) Ha ctp. 103 1 nonbITaAlTECh CaMH OTBETHTH Ha 3TOT BOIPOC.

§ 23 Az30m

Bompoc 1.
a) 3Mg + N, = MgsN, — HuTpua Maraus.

Mg’ -2e = Mg**| |3
N, +6e=2N"| |1

0) 3Ca + N, = CagN, — HATpHUI KaJbIIHs.

Ca’-2e=Ca® o3

N, +6e=2N>"| |1

B) 2Al + N, = 2AIN — HUTpHI aTIOMUHHS
Al° -3e = AP o2

N, +6e=2N>"| |1

B mpoamykrax peakmuii MOHHBIH THI XHMHUYECKOW CBSI3M W HOHHAS

KpUCTaJUTMYECKas pEIICTKa.

HI/ITpI/IZ[LI METAJJIOB JICTKO T'MAPOJIM3YIOTCA C BbIACJICHUCM aMMHUAKa:

MgsN, + 6H,0  3M@(OH),! + 2NHst ;
Bonpoc 2.
N, (I - Li;N 17 - NH; (I3 - NO [T - NO, 17 - HNO;
1. N, +6Li = 2LisN; NS +6e - 2N7%;
2. LigN +3H,0 =3LiOH + NHgt; Li—18 — Li";
3. 4NH3 + 50, 2 ot + 6H,0;

4.2NO + O, = 2NO,;
5.4NO, + 2H,0 + O, = 4HNO:;.

Bomnpoc 3.
PaccmoTpuM crieayrolyro peaxiuo:

2NO + O, 0 2NO, + Q.

Hpe>1</:[e BCEro, 0Ta p€aKuA OKHUCINTCIIbHO-BOCCTAHOBUTEIbHAS.

NZ* —2c  O9fe1MTL, N*S
BOCCTAHOBUTEIIb
0% + 48 O TIFITFLT - 207 .

OKHUCIIUTENb

43



Taxoke peaknus cuaTe3a NO, sBisieTcst 0OpaTHON peaKIyeid, T.e. OHa
UJIET OJTHOBPEMEHHO B 00€ CTOPOHBI. T.K. B peakiMy y4acTBYIOT ra3bl, TO
MBI MOKeM npuMeHuTh npunimn Jle-1llatense.

B Hamreli peakiyu KOJIMYECTBO MOJIb Ta30B cJIeBa OOJIbIIE, YEM CIpPaBa.
Toraa npu yBeNMYCHUU NABJICHUS PABHOBECUE CMECTHTCS BIIPABO.

B mpsiMoit peakiuu BBIICISACTCS TEILIO, CICA0BATEIBHO, IPH
YMEHBIIICHUU TEMIICPaTyPhl pABHOBECUE CMECTUTCSI BIIPABO.

Bomnpoc 4.
a) 4NH3 + 502 =4NO?t + 6H20
N3 -5e=N>* ‘4
20
0 +4e=20""] |5

6) 4NH; + 30, 0 2N,t + 6H,0
N3 -6e=N, ‘2_
03 +4e=20""| |3

Bompoc 5.
Hano: M(NH4NO,) = 20r; o(mpumecn) = 1,2 %.
Haiitu: V(N), v(H,0)
Pemenue: 1. Haiinem macey conu 6€3 mpumecei:
M(NH4NOz)=m(NH4NOz+mp)-m(NHsNO,)[dy,,=20 r—201[0,012=19,76
T.
2. 3amuiieM ypaBHEHUE peaKiun

19,76 ¢ t X I yr

NH4N02 = N2 + 2H20
v =1 monp v =1 monb v =2 MoIb
M = 64 r/monb V,=224r/Moms M= 18 r/monn
m=64r V=224r m=36r
Haiizem V(N) u m(H,O):
64r—224n
19,76 T —xn
x= 1976224 _ ¢ 916 1. V(N,) = 6,916 1.

64

64r—36r
19,76r—yr
y= % = 11,115 r; m(H,0) = 11,115 .

Toraa V(H,0) = m(H,0) = _ILIIST  — ¢ 6175 von.
M(H,0) 18 r/momnn

Otser: V(Ny) = 6,916 1, v(H,0) = 0,6175 mouts.



8 24. Ammuax

Bompoc 1.

AMMIaK JIETKO CXIDKAeTcs NMpH OOBIMHOM [ABICHHHM M TEMIepaType —
33,4°C, a npu UCTIApEHUX JKHIIKOTO ra3a U3 OKPY)KAroIIeH Cpeibl MOTJIoIaeTCs
MHOTO TeIUIa, TO3TOMY OH IPHMEHSCTCS B XOJOAWIBHBIX YCTaHOBKAX.
AMMHaK 04eHb XOpOILIO pacTBOpUM B Boze. 10 % pacTBop amMuaka
HA3bIBAETCS HAIIATBIPHBIM CIIUPTOM U UCIIOJIb3YETCSA B MEULIIHE.

Bomnpoc 2.

Bognopoanas cBsi3b — 3TO XUMHUECKasl CBSI3b MEXy aTOMaMU BOAOPOAA
W aTOMaMHM CHJIBHO DJIEKTPOOTPULIATENBHBIX 3JIEMEHTOB ((TOp,
KHCJIOpOJ, a30T). BogopoaHas cBs3b 00pa3yeTrcs 00BIYHO MEXy ABYMS
coceTHMMU MoJiekynamu. Hanpumep, ona oOpasyercst Mexay
MOJIEKYJIaMH BOJIbI, CHHPTOB, ()TOPOBOIOPO/IA, aMMHAKA.

310 OoueHb ciabas cBA3b — MpUMEpHO B 15-20 pa3 cnabee KOBaJCHTHOM .
Braromapst eif HEKOTOpble HH3KOMOIEKYISIDHBIC BEIIECTBA 00pa3yroT
accoIMaTthl, YTO MPHBOAWT K TMOBBINICHAIO TEMIEPaTyp IUIABICHUS U
KHUIICHHUSI BELIECTB.

AHOMAIIBHO BBICOKHE TEMIICPaTyphbl IUIABICHHS M KHIICHHUS XapaKTePHbI
I BOJIBI (€CTIM paccMaTpHBaTh BOJIOPOAHBIE coeauHeHus VI rpymmsr). Bee
BOZIOPOIHBIC COCAMHEHHsT VI IpyIIbl, KpOME BOJBI, SIBISIFOTCS Ta3aMHu.
OueHb BXXHYIO POJIb UTPAET BOJIOPOJIHAS CBSA3b B MOJICKYJIaX BaKHEHIINX
JULSL XKHBBIX CYIIECTB COCAMHEHUIT — GEIKOB M HyKICHHOBBIX KHCIIOT.

Bonpoc 3.
JIOHOpHO-aKIETITOPHAS CBA3b — 3TO 0COOBIN BHJ XMMHUYECKOH CBsI3H,
KOTOpasi BO3HUKACT HE 3a CYET CIAPUBAHUS HEMAPHBIX JICKTPOHOB, a 3a
CUYeT CBOOOIHOM 3JIEKTPOHHOM IMaphbl OJTHOTO aTOMa U CBOOOJHOM STYCHKHI

4

JPYroro.

Bomnpoc 4.

3_
Crenenp okucieHus azora B xiopuae ammonus NH4Cl: NH, Cl.
3- 5+

Cremnenn okucieHus azota B Hutpare aMMoHus NH4NOs: NHy NO; .

Bompoc 5.
3CuO + 2NH3z = N, + 3Cu + 3H,0.
Cu*t +2e=Cu’ 6 3
AN —6e=N,| |1

2 Jlns oTBeTa HCIONB30OBANCS y4eOnuk (ctp. 113).
3 Jlnst oTBeTa HCMOTB30BATICS y4eOHuK (cTp. 112-114).
4 Jlnst oTBeTa HCmoB30BaNCA YUeOHNUK (cTp. 112-114).
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Bompoc 6.

AMMHaK TIpOSIBIISIET TOJNBKO BOCCTAHOBHTENBHBIE CBOWCTBA, T.K. a30T
HaXOAUTCS B CaMOl HHU3KOH CTENEeHH OKUCIECHHS W He MOXKET OOJbIe
MIPUHUMATH 3JICKTPOHBI.

825, Conu ammonusn

Bompoc 1.
a) (NH,),SO, + BaCl, = BaSO,! + 2NH,Cl; SO + Ba® = BaSO,! .
6) NH4Cl + AgNOs; = AgClL + NH,NOs; Ag™ + ClI™ = AgClL.
Bompoc 2.
a) (NHg),CO5+H,S0,=(NH,4),S0,4+H,0+CO, 1; CO3”
242H"=H,0+CO,1 .
6) (NH,),CO3+2NaOH=Na,CO5+2NH3t +2H,0; NH,+OH=NH;t +H,0.
8) (NH,),CO; + CaCl, = CaCOj;l + 2NH,Cl; COs* + Ca? "= CaCOs! .
r) (NH,),CO5 = CO,1 + 2NHa1 + H,01.
Bomnpoc 3.
(NH4)3PO, — docdar ammonwus;
(NH4),HPO, — ruapodocdat aMmmoHus;
NH;H,PO, — muruapodochar ammonust.
(NH,)sPO, [ 3NH," + PO,
(NH,):HPO, @ 2NH "+ H' + PO,>
(NHZ)H:PO, O NH," + 2H" + PO,*.
Bomnpoc 4.
N, it NHs 1% -, (NH,)HPO, 17 _, NH,Cl 1 _, NH,NO;.
LN, +3H, B 2NHy1;
2. H3PO4 + 2NH3 = (NH4)2HPO4,
3. (NH4)2HPO4 + 2HCl = 2NH4C| + H3POy;
4, NH4C| + AgNO3 = AgCll + NH4NO..
Bompoc 5.
Hano: m((NH,),S0O,) = 250 xr.
Haiiti: V(NH3), m(NH3)
Pemenwe: 1. Haifinem MaccoByto 01110 aMMHUaKa B CyJb(haTe aMMOHUSI.
it 50, (NHe)= —MOHs) 2070 /wome 4 576 o5 76 94,
M((NH,),SO,4)  132r/mons
2. Haiimem maccy amMmmuaka, HeOOX0MMOTO JJIs TIoiydeHus 250 kr
(NH,)2SOq:
m(NH3) = m((NH4)2804)mXNH3) =250 Kr[(),2576 = 64,4 KT.
3. Haiinem 00beM aMMuaKa:
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3
V/(NHg)=v(NHg) [V, = m(NHy )y = 644001

22,4 n/monp=84856,5 n=85
M(NH;) 17 r/monb

M3

Otser: M(NHg) = 64,4 kr; V(NH) = 85 v°.

8§ 26. Kucnopoonvie coeounenusn azoma

Bompoc 1.
A30THas KUCIOTa He 00pa3yeT KUCIBIX COJIeH, T.K. OHa OJHOOCHOBHAsA M
HMEET BCETO OJIMH aTOM BOJIOPOJA, KOTOPBII M OTIaeT Npu 00pa3oBaHUH COJIH.

Bomnpoc 2.
a) Cu(OI;{)z + 2HNO3=2H,0 + Cu(NOs3),; Cu(OH), + 2H"=Cu** + 2H,0;
6) Fe,05 + 6HNO; = 2Fe(NO3); + 3H,0; Fe,05 + 6H" = 2Fe* + 3H,0.
B) Na,CO3+2HNO;=2NaNO; + H,0O + CO,1; COs” + 2H*=H,0 +
COyt.
Bomnpoc 3.
Na28|03 + 2HN03 = 2NaNO3 + HzSiOgl ; Si032_ +2H" = H28iO3l .
Bomnpoc 4.
1) 3Cu + 8HNO; a6, = 3CU(NO3)z + 2NOT + 2H,0,
cu’ =2g=Cu”| |3
N +38=N’"] |2
2) Cu + 4HNOgouy) = CU(NO3); + 2NO,1 +2H,0
cu’ -2e=cu®| |1

N5++€=N4+ 2

Bompoc 5.
I.N, it NO [ - NO, T#_, HNOs;.
1. N, + O, = 2NO,
N,? -4 = 2N 4‘ 1
0,0 +4e=20""| |1
2.2NO + O, = 2NO,,
N2t —2e =N 11‘2_
0,Y +4e=20""] |I
3. 4N02 + 02 + 2H20 = 4HNO3,
N*-e=N*| |4
4‘ .

0,° +4e=20"" |1
II.NH; 0h, NO O NO, 7 #1, HNO;.
1. 4NH; + 50, = 4NO + 6H,0,
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N3~ —s5e=N>*"|_ |4

0,0 +48=20""| |5
VYpaBHeHust 2 1 3 CMOTpPH BBILLIE.

Bomnpoc 6.
JTano: V(NO,) = 134,4 > w(HNO3) = 68 %.
Haiiti: m(HNOs)

Pemenue: 1. 3anumem YPpaBHCHUEC PCAKIINU TTOJTYyUYCHUSA A30THOM KHMCJIOTHI:

134,4000%n

Xr
4NOF 0, +2HQ = 4HNO;
v =4 Monb v =4 Monb
Vy = 22,4 n/mone M = 63 r/monb
V=289,6n m=252r
89,6 1 — 252

134,4IZIL03 JI—XT
_ 252r(134,400%x

=378 kr.
89,61
2. Haiinem mMaccy pacTBopa a30THOM KHCIIOTHI.
X 379
m(HNO,) = =28 - 5559k

wHNO,) 068

Otser: M(HNOs) = 555,9 kr.
Bomnpoc 7.

Jano: mM(NaNO;z) =340 ; V(0y) =33,641

Haiitn: m(npumech)

Pemenue: 1. 3anumiem ypaBHEHUE peakIuu:

XT t 33,6

2NaNOF 2NaNO, + Oyt
v =2 MoJb v =1 monp
M = 85 r/moib V, = 22,4 n/mons
m=170r V=224n
170r—22,4 1
Xxr— 33,61
x = 33,6070 =955

22,4

mLMCTa;{(NaNOa) =255r.
2. Haiinem Maccy npumecu:

m(1p) = m(NaNO3)—Myeran(NaNO3) = 340 1255 r = 85 1.

Wy = D= 85 =0,25 wm 25%
my, 340
OrtBeT: Wy, = 25%.
Bompoc 8.
Cwm. Bompoc 5 (II).
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8 27. Docghop u ezo coeounenusn

Bompoc 1.
1. NagPO, — docdar narpus, NagPO, = 3Na" + PO,
2. Na,HPO, — rumpodocdar marpust, NagHPO, = 2Na" + H + PO,
3. NaH,PO, — muruapodocdar narpus, NaH,PO, = Na* + 2H" + PO,

Bompoc 2.
P I - MgsP, (If - PH3 IF - P,0s (I - HaPO, (I - Cay(POy),.

t
1.2P + 3Mg= MgsP,,
P'+3e=p" | |2

Mg - 28 = Mg?'| |3’
2. Mg3P2 + 6H20 = 3Mg(OH)2l + 2PH3T .
3. 2PH; + 40, = P,0s + 3H,0,

P> -ge=p>* 8‘ 1
0,0 +48=20""| |2
4. P,Os + 3H,0 = 2H4PO,;
5. 2H;PO, + 3Ca(OH), = Cag(PO4)2l + 6H,0.

Bonpoc 3.

3P + 5HNO; + 2H,0 = 3H;PO, + 5NO1,

pl-sg=p¥ | |3
N5+ +3c= N2+ 5

Bomnpoc 4.
Hano: m(Cag(PO)4 + mp) = 250 r, w(mip) = 15 %, W = 80 %.
Haiitu: m(P)
Pemenue. 1. Haiinem maccy comnu 6e3 npumMecHu:
M(Cag(PO4)2) = M(Cag(PO4), + np)-m(Caz(PO,) + np)dXnp) =
=250r-250r [0,15=212,5T.
2. 3amnuiieM ypaBHEHHE PEaKITHH:

2125 XT
Caz(POy), +3Si0, +5C=3CaSiCQ; + 2P1
v=1 Monb v =2 MoIb
M =310 r/monb M =31 r/monb
m=310r1 m=62r
310r—62r
212,5r—xr

_ 212,5[62 —425rT.
310

m(P)Teop =42,5r.
3. Haitnem Maccy docgopa, KoTopas MOTYIHIACh B X0/I€ PEAKIIUU:
M(P) mpascr = M(P)reop[W = 42,5 10,8 =34 .
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OtBet: M(P)ppair = 34 T.

Bompoc 5.
Hano: m(P) =31, w(p) =5 %,
wW(H3PO,) =80 %.
Haiitu: my_,,(H3PO,)
Pemienue. 1. Haiinem maccy dochopa 6e3 npumecu:
m(P) = m(P + mp) — m(P + mp)[dx(mp) = 31 r — 31[0,05 = 29,45 r.
2. U3 omHOTrO MOIB hocdopa MOKHO MONTYIUTH POBHO OJMH MOJIb
(hochopHOI KHCTIOTHI.

3. Toraa m(H3PO4)=M (H3PO,4)M(HsPO,)=98 r/mo:156[0,95 moas=93,1 .
4. Macca pactBopa pochopHO# KHCIOTHI paBHA:

m(H,;PO,) — 93,Ir
wH;PO,) 08
Otset: m(p-pa HsPO4) =116,4 1.

m(p-pa HaPO,) = =1164r.

Bomnpoc 6.
Hano: m(p-pa HaPOy) = 980 r; wy(H3PO,4) =5 %; m(P,0s) = 152 1.
Haiitu: wy(HsPOy)
Perntenue: 1. 3anuiueM ypaBHeHNe Peakiiny HoxydeHNs pochopHOn
KHCIIOTBL:

3H20 + P205 = 2H3P04

U3 ypaBHenus BUIHO, uyTo U3 1 Monb P,Os nonyyaetcs 2 mosis HzPOy,.
Haiinem maccy hocdopHOit KHCTIOTHI, MOTYYUBLICHCS B XOJI€ PEAKLIUH.
V(HPO,) = 2v(P,0s) = 20j2P20s). = oy 152

(HaPOs) = 20(P:05) M(P,05) 142r / mors
m(H3sPO,4) = v(H3PO,) M (HsPO,4) = 2,14 mons[98 r/momns = 209,72 1.
2. Haiinem, ckoibko ObUT0 (GOCHOPHOI KHCIOTHI B paCTBOPE.
m(H3PO,) = m(p-pa)ldy(HsPO,) = 980[0,05 =49 r.
3. Haiizem HOBYIO MacCOBYIO JOJIIO KUCIIOTHI B PaCTBOPE:
w(HsPO,) = m(H3PO4)og,  — 209,72+49 _ 0,2286.

m(p - pa) +m(P,05) 980 +152

Otset: wy(H3PO,) = 22,86 %.

= 2,14 moub.

Bompoc 7.

A Konan-/loiin B cBOEM MpPOW3BENECHUH HE YUY€l XUMHUECKHUX CBOWMCTB
¢docdopa. [apaiite momymaem Bmecte. Docdop CBETHUTCS B TEMHOTE,
CIIeIOBATENBbHO, 3TO Oenblii Gocdop, T.K. KpacHbIH (Gocop HE CBETHTCS
BooOuie. [anee, Genbiit hochop oueHb SMOBUT, U UCIIOIB30BATH €r0 CTOJNb
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HEOOBIYHBIM CIIOCOOOM HECKOJIBKO pa3, BEpOosSTHO, OblI0 OBl ci03xHO. Kpome
Toro, Genblii Gocdop Ha BO3AyXe JETKO OKHCISACTCS, MEPEXOs MPU 3TOM B
CTEICHb OKHUCJICHUS 5+

4P + 502 = 2P205.

Kak TospKk0 nporiecc OKucIeHHs 3aKaHYMBaeTcs, cobaka rnepecraer
CBETHTbHCSI.

Oxcun pocopa (V) 0ueHb TUrPOCKONMYHOE BEIIECTBO, T.€. OHO
NIPUTATUBACT K ceOe Boly. BCoMHMM, 4TO B OTPBIBKE FTOBOPHIIOCH O
TyMaHe, 13 KOTOPOTr0 BBICKOUMIIO «4yaoBHUILe». TymMaH — 310
CKOHJICHCHPOBaHHBIE Mapsl BoJbI. Toraa, ckopee Bcero, 00pa3oBaBILUHCS
P,Os ot neficTBreM BIitaru npeBpatuiics B GocHOpHYIO KHCIIOTY.

P,0s + 3H,00 2H,PO,.

TpynHo mpexacraButh cebe, dYro cobaka, oOMa3aHHAs SIOBUTBIM
BEIIECTBOM M KHMCJIOTOM, MOKET €Ile YTO-IU00 CIeNarh.

8 28. Yenepoo

Bompoc 1.

1) Anma3 — mpo3pavHOe KPUCTATUTHIECKOE BEIECTBO, CaMOe TBEPIOE U3
BCEX. MNPHPOAHBIX _BemiecTB. Takasi TBEpPIOCTH | 00YyCIOBIEHa | 0COGOI
CTPYKT ypOii €ro arOMHOM KpHUCTA/UINYeCKOl perueTku. B Heil kaxabli atom
yriepofa OKPY)KCH TaKAMH K€ aTOMaMH, PAcCIIOJOKEHHBIMH B BEpIIMHAX
MPaBIJIBHOTO TETPas/pa.

Kpucranmer anmaza o0b9HO OeCIIBETHBIC, HO OBIBAIOT CHHETO, TOYOOTO,
KpPacHOTO M 4epHOTo IIBeTOB. OHM UMEIOT OYEHb CHIIBHBII OIecK
Oyraroiaps BEICOKOM CBETOTIPEIOMIISIONIEH B CBETOOTpaKaOIIEH
CIOCOOHOCTH. ANTMa3 XOPOIIO MPOBOJMT TEILIO0, O0IaIaeT
3NEKTPOH3O0IIAMOHHBIMA CBOHCTBAMM.”

2) I'padut — TeMHO-cepoe, JKUPHOE HA OIIYIIh KPUCTATUTUICCKOE
BEIIECTBO C METAILUTUYCCKUM OyieckoM. B oTimuue oT anMasa rpadur
MSATKUN U HEPO3pauHblid, XOPOILIO MPOBOJUT TEIUIO U DJIEKTPUUECKUN
TOK. MsrkocTh rpaduta 00yClIOBIICHa CIIOUCTOM CTPYKTYpoit (puc. 40 B
yueOHuKe). B kpucrammnueckoii pemerke rpaduta aTOMBbI yIIIEpoAa,
JIeKAIINe B OAHOH MIIOCKOCTH, TPOYHO CBS3aHEI B IPABUIIHHEIC
LIeCTHYrOIbHIKN.?

® OtBer B34T U3 yueOHHKa, cTp. 127.
8 Orser B3aT U3 yueGuuka, ctp. 128.
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Bompoc 2.
1) C+ 02 = C02
c’-47=€*| |1 - Boccranosurems
Og +4e=20%"] |1 — oxmciurens
2) C+2H,. CH,

CY+4e=C* |1| - oxkucnurens

H, -2 =2H'*| |1~ BoccraHOBHTENH

Bomnpoc 3.

KapOon — 53To oIuH U3 MHEpUONOB MHaleo3oickoit 3pbl. B kapbone
IPOJODKAIOT PACHPOCTPAHATHCS  CIIOPOBBIE PACTEHHS, T.€. IIATIOPOTHUKH.
Ocrarky TOTHOMMX MANOPOTHUKOB MEIJIEHHO OKHCISUTHCH IO CIOEM 3EMITH
B TEUCHHE MHOTHX MIUIIHOHOB JIeT. B pesymbTrare oOpa3oBalmch OrpOMHBIC
3aJIeKU KAMEHHOTO YIUIS, KOTOPBII HE 4TO MHOE, KaK OCTaTKH JpeBHEHIIMX
pacTteHuii.

Bomnpoc 4.
Kap6oyieH — 3T0 pa3HOBHIHOCTh AKTUBUPOBAHHOTO YTJIs.
CrnenoBatesbHO, OH 00J1a/1a€T XOPOITUMH aJICOPOUPYIOIIHMH
CBOWCTBAMH, ¥ UCHIOIB3YETCS TSI IOTJIOICHUS Pa3IMYHbBIX 3a11aXO0B B
XOJOAWIHHUKAX.

Bomnpoc 5. ¢
1) 3C + Fe,03=2Fe+3CO1;
' -2e=C* iE

Fe’t +3c = Feot 2
2) PbO, + 2C= Pb + 2CO1;
Pb* +45=Pb"| |1

’-2e=C*| |2

Bompoc 6.
Hano: m(C + np) = 8r; V(CO,) = 10,64 1; W = 0,95 %.
Haiitu: w(tip)
Pemrenue: 1. Haiinem o0beM yIIIEKHCIIOTO rasza, KOTOPBINA JOIDKEH ObIT
TOJTYYUTHCS:

V(CO) ey, = LED) - 10,641 _ 11 5

W 0,95
2. 3amnuinieM ypaBHEHHE PEaKITHH:
t
C + 0,=CO,.

4] YpaBHCHHUA PCAKOUU BHUIHO, YTO M3 OAHOI'O MOJIb YIVIA ITOJTY4JaC€TCA
POBHO OJWH MOJIb YIVICKHUCJIOI'O Ia3a. 3Ha‘lI/IT,
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V(C) = V(COy) = V(CO2) e — 11,21 =0,5 MOJIb.
\V 22,41/ Monb

v
Torma m(C) = v(C)MM(C) = 0,5 mons2 r/mosb = 6 T.
3. m(mp) =m(C+mp)-m(C)=8r—6Tr=2T.

m(rp) 2r
Torma w(mp)= -~ ~ = — =0,25=25%.
)= m(Crp) T
Otget: w(tp) =25 %.
Bompoc 7.
C+CO,=2CO
c®-2e=C*"|1| - BoccraHoBuTenD )
c* +2e =?*| |1- oxucnurens
Bomnpoc 8.

C DD1—> CaC, D:F—» CH, DD3—> CO, Dj—> CcO
t

1. 2C + Ca= CaC;;

2c% 2e=2c""

Ca® - 2& = Ca?" |1 | BoccTaHOBHTEN

2. CaC2 + 2H20 = Ca(OH)z + C2H2T )

3.2CH5 + 50, = 4CO,1 + 2H,0;

2¢7= 108= 2C4+‘2 BOCCTaHOBHTEIIh
0,+4e=20%" |5

4.CO, + C=2CO.

1| oxuCIUTEND

OKHUCIIUTEIIb

8 29. Kucnopoouvie coeounenus yenepooa
Bompoc 1.
t

Fe,O3 + 3CO = 2Fe + 3CO,1

Fe* +3e=Fe| |2
CZ+ -2 = C4+ 3
Bomnpoc 2.

Heconeobpasytomue , win mHAUGGEPEHTHBIE OKCHIIBI, HE pearupyromme
¢ Bojioit — 3t10, Hanpumep, CO, NO, SiO (kpaiiHe HeycTOIYUBBII).

Bomnpoc 3.
2CO + 0,0 2CO.,.

IoBbleHue JaBieHUs IPUBOAUT K CMELIEHUIO IOJI0XKEHUS PABHOBECUS
BIIPABO.

Bomnpoc 4.
CO,+ H,0 O HyCOs,
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CO,+ C O 2C0;
CO,+ 2Mg=2MgO + C;

C™ +4e=C° 1
Mg° - 2e=Mg*| 2
Bompoc 5.

[Ipu pacTBOpEeHNH YIIIEKHUCIIOTO ra3a B Boje oOpasyeTcs ciadast
YroJibHas! KUCJIOTa, T0ITOMY JIAKMYC UMEET KPAaCHYI0 OKPAcKYy.

CO, + H,O O H,CO4
[Ipu crosHMM pacTBOpa yrojibHas KUCIIOTAa pa3llaraeTcsi U pacTBOP CHOBA
CTaHOBUTCS HEHTPAJIbHBIM .

Bomnpoc 6.
CuCO; — cpennss monb — kapooHat meau (1I),
Cu(HCO3), — kucnas conb — ruapokapoonar meau (II1),
(CuOH),CO;— ocHoBHast costb — ruapokcokapooraT memu (1) (Mamaxur).
U3 nepeunciennsix coneit Toabk0 Cu(HCOs), ABISETCS 3ICKTPOIUTOM.

Cu(HCO,),0Cu* + 2CO4% + 2H".
Bomnpoc 7.

1 2 3 4
4) CaCO, +'Ca0 > Ca(OH), - CaCO; ., Ca(HCO,), - CACO;

t

1. CaCO; =/Ca0 + CO,1;
2.Ca0 +H,0 = Ca(OH)z,
3. Ca(OH)z + COZ(HeL[) = CaC03 + Hzo,
4. CaCOj3 + COyys5) + H2O = Ca(HCOy),;

t
5. Ca(HC03)2 = CaCO; + H,0 + CO,1.
6) C - co, If- CO I’ CO,If- C

t
1. C+0,=CO0Oy;
c’-ge=c* A1

09 +4e=20""| |l
2.CO, + C=2CC;
c*+oe=c*
’-2e=cC"| |1
3.2C0O + O, = 2COy;
c-27=a"| |2

4
0,+4 20" | |1

t
4.CO, + 2Mg= 2MgO + C.




cY 4=l

Mg0 -2e= Mg2+
Bomnpoc 8.

Jlano: m(p-pa Na,COz) = 1060 r; wy(NapCOs) = 2 %;
mM(N&CO;00H,0) = 14,3 1.
Haiitu: y(Nap,CO3)
Pemenue: 1. Haiinem maccy Na,COs3 B KpucTaILIOTHIpPATE:
M(Na,CO3)=m(Na,COs10H,0)dNa,CO3)=

1
2

=m(Na;CO510H,0)____ Mr(NayC03) =1430- 1% —53,
Mr(Na,CO;) +10Mr(H,0) 106 +180

2. Haiinem maccy Na,COjz B pacTBOpE:
M(N&CO3) = m(p-pa Na,COs3)ldy(Na,CO3) = 1060M0,02 = 21,2 1.

3. y(Na,COs)= m(Na;CO3)opm. — 5,3r+21,2r =0,025 .
m(p —pa) + m(Na,CO3 O0H,O) 1060r +14,3r

Otset: Wy(NapCO3) = 0,025 r wm 2,5 %.

8 30. Kpemnuii u e2o coeounenus

Bompoc 1.
JIVOKCUT KPEMHUS M YTICKUCIIBIN Ta3 ABJSIFOTCS KACIOTHBIMH OKCHIAMH.
Opnako, B otmmaue o1 CO, okcun kpemuus (IV) mveer He
MOJICKYJISIPHYIO, 2 aTOMHYI0 KPHCTAITMYCCKYI0 petneTky. [oatomy SiO,
SIBIICTCS TBEPIBIM M TYTOIDIaBKUM BeriecTBOM, a CO; SBIISETCS ra30M.
VYriekucinslii ra3 B3aMMOJICHCTBYET C BOJIOH ¢ 00pa30BaHHEM YTOJIbHOM
kuciaotel: H,O + CO, [0 H,COj3, B3aumoseiictyer ¢ menouamu: CO, +
+ 2NaOH = N&COs + H,0, pearupyer ¢ ocHoBHbIMEU okcuaamu: CO, +
+ Ca0 = CaCOg, BcTymaeT B peakiyio ¢ METAIUTMYECKAM MarHHeM:
CO, ++2Mg=2MgO + C.
Oxcun kpemuust (IV) He pacTBopsieTcs B BOJie, B3aUMOJICHCTBYET TIPH
BBICOKUX TEMIIEpPaTypax cO MIeJI0YaMU C 00Pa30BAHUECM CHIIMKATOB:

SO, + 2NaOH = Na,SiOs + H,0, B3aumoeiicTByeT mpu CIIaBJICHUH C
t
ocHoBHbIME Okcugamu: SO, + Ca0O = CaSiOs, pearupyeT ¢ MarHueM:
SO, +2Mg U 2MgO + Si.

Bompoc 2.

Yrnepon — 3T0  0coOblii  xumuyeckuii  snaemeHTt. OH  OCHOBa
MHOTOO0pa3usl OpPraHMYeCKHX COCIMHEHHH, M3 KOTOPBIX IIOCTPOEHHI BCE
JKMBBIC OPraHU3MbI Ha HAIlleH IIaHeTe.

B npupoge kpemHU — BTOPO# MO paclpoOCTPaHEHHOCTH MOCIIE
KHCJIOPOAa XUMUIECKUH 3JIeMEHT. 3eMHast Kopa OoJiee 4eM Ha YeTBEPTh
COCTOMT U3 €ro coeiuHeHul. [loaToMy yriepos Ha3blBalOT OCHOBHBIM
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3JIEMEHTOM KHBOM npupoasbl, a erMHI/Iﬁ — OCHOBHBIM 3JICMCHTOM
HEXKUBOU npupoabl.

Bomnpoc 3.
Jlano: m(Si + np) = 16 r; V(H,) = 22,4 1; (NaOH) = 60 %.
Haiitu: w(Si), m(SiO,), m(p-pa NaOH)

Pemenue: 1. 3anumniem ypaBHEHUE peakiuil.

S + 2NaOH + H,O = Na,SiO3 + 2H,1.
W3 ypaBHEHHUS BUIHO, 9TO U3 1 MOJIb KDEMHUS MOTy4acTCs 2 MOJIb
BOZIOpOJIa. 3HAYHT,

V(H
ED (H,) =£D 22,4n

v(Si) = lV(Hz) = = 0,5 MoJIb.
2 2V, 2 22,4n/momb
Torma m(Si) = v(Si)IM(Si) = 0,528 = 14r.
N _  m(S) _ 14 _
wS)= ————— = —0[0,875=875%.

m(Si +op)  16r
2. m(SIO,) = m(Si + mp)-M(Si) = 16r—14r=2r.
3. U3 ypaBHeHHs peakiiy BUIHO, YTO JJIsl PACTBOPEHHS | MOJIb KpeMHHs
HYKHO B3sTh 2 MoJb mienoun. Ciaemosarensro, V(NaOH) = 2v(Si) =
= 2[0,5M0a6 = 1MOJIb.

m(NaOH) =v(NaOH)M (NaOH) =1 mob[@40r/mons = 40 r;

m(p-pa NaOH) = ———= = — =66,7r
P )7 aNeOH) 06
Otser: W(S) = 87,5 %; m(SiO,) = 2 ; m(p-pa NaOH) = 66,7 r.
Bomnpoc 4.

a) Si0, M- Si (T - CaSi (If - SiH, (T~ SO, (- Si
t

1. S0, + 2Mg = 2MgO + Si;

Si** +4e=si" | 1

Mg” -2e =Mg**| |2

t

2.Si + 2Ca=CaSi;

Si’ +4z=si*" | |1

ca’-2e=Ca’*| |2

3. CaSi + 4H,0 = 2Ca(OH), + SiH,t;
4. SiH, + 20, = SO, + 2H,0;
si*”-ge=si**| |1

03 +4e=20""| |2

t
5. Si0, + Mg=2MgO + Si.
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6) Si [ - Si0, [IF — Na,Si0; I - H,Si0, M} - Si0, O - Si

t
1.S + 0, = S|Oz,
si’ —48 =si**| |1

3

03 +4e=20%"| |1

t
2. SI0, + 2NaOHy) = Na;SiO5 + H;01 ;
3. NBQSO:; + H,S0O, = H28i03i + Nap,SOy;

t
4, stiOg: Hzo + S|Og
t
5.S80, +2Mg=Si + 2MgO.

Bompoc 5.
Koneuno *e, 310 coequnenne — okcua kpemuus (1V).

Bompoc 6.

OTINYHATENHHON 0COOEHHOCTRIO CTEKIIA SIBJISIETCS €0 CBONMCTBO
pa3MAr4aThCs U B PACIIABICHHOM BHUjIEe MPUHUMATH JTIO0YI0 Gopmy,
KOTOpasi COXpaHseTCs MPHU 3aCThIBAaHUU CTekJa. Ha 3ToM 0cCHOBaHO
MPOU3BOJICTBO MOCY/IbI M IPYTUX U3ENUN U3 cTekia. JJononHuTensHpie
Ka4yecTBa CTEKITy MPUIAIOT Pa3InvHbie H00aBKu. Tak, BBEICHHEM OKCHIA
CBHHLIA NIOJIYYAIOT XPYCTAIbHOE CTEKIIO, OKCUJI XpOMa OKpAIIBaeT
CIEKJIO B 3€JICHBLA LBET, OKCHI K0OaJbTa — B CHHHUI U T. 1.

OO6nacTb/ HPUMEHEHHUsI CTEKJIa O4YCeHb OOWHpPHAa. ITO OKOHHOEC;
OYTBUIOYHOE, JAMIIOBOE, 3EPKAllbHOE CTEKJIO; CTEKJIO OINTHYeCKOe — OT
CTEKOJI OYKOB JIO CTEKOJ (pOTOKaMep ; JTUH3bI OCCUUCIICHHBIX MPHOOPOB — OT
MHKPOCKOIIOB JIO0 TEJIECKOTIOB.
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I'naBa 3. Opranuyeckue BemecTBa

8§ 3L Ipeomem opeanuueckoli xumuu
Bompoc 1.
S=C=S CepOyTIIepo.
Cl

Cl *‘C*H TPUXJIOPMETaH
Cl

H H
H_(ll_é_H CH;z; — CHj3 nponan

b

H H H H

H_é _é_é _é_H CH; — CH, — CH, — CHj 6yTan
hoh bk

Bomnpoc 2.
C,Hg: cTemenb okucieHus yrieposa (—3), crerneHb OKMCIEHHs BOJOpoia
(+1); BaneHTHOCTH yriepozaa 4; BaJIGHTHOCThL Bogopoa 1.

H H
H_¢_¢_H
bk

N,: crerrens oxkucnenus azora 0, BaseHTHOCTH 3. N = N.
H,0,: crenens okucienus kuciaopona (—1), creneHb OKUCICHUS
BozopoJa (+1), BaleHTHOCTh KUCIOpOAa 2, BaJICHTHOCTb Bojgopoa 1.

H—O0—0O—H

Bomnpoc 3.
Teopust A.M.BytnepoBa yTBep:kJaeT TO, UTO KaxkJ0€ BEIIECTBO UMEET
OTIpEJICIEHHOE XUMHUECKOE CTPOCHUE, OT KOTOPOTO 3aBHCAT CBOMCTBA
BemlecTB. CBONCTBA BELIECTB 3aBUCST OT MPUPOJBI XUMHUECKUX
9JIEMEHTOB, OT UX KOJIMYECTBA U OT TOrO, KAK OHU COEIUHSIOTCS MEXIY
coboii.

IlpuBeneM mpHUMEp JABYX H30MEPOB C PAIMYHBIME XHUMHYECKHMH
CBOMCTBAMU:
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H,N
"Nc-o NH,—N=C=0
/
H,N
MOYCBHHA ouaHaT aMMOHUA.

Bomnpoc 4.
CremneHb OKUCIICHUS XapaKTePU3yeT KOJIUYECTBO MPUHATHIX WU
OTJIAHHBIX 3JICMEHTOM 3JICKTPOHOB. CTEIIECHh OKUCIICHUSI MOXKET OBITH
MOJIOKUTENLHOM, OTPULIATENIbHOM, HYJIEBOM.
BaneHTHOCTh OKa3bIBAECT KOJMIECTBO CBA3EH, KOTOpBIE 00pa3yeT
AIIEMEHT B MOJIEKyJie. BaleHTHOCTD MOKET OBITH TOJNBKO MOJI0KUTEITHHOM.

Bompoc 5.
[IpenocrasisieM BaM BO3MOXHOCTh IOJyMaTh HaJl 3TUM BOTIPOCOM
CaMHUM.

Bompoc 6.
Hato: V(CH,) = 250 M°, N(02s0s = 21 %.
Haiitu: V(Bo3m)
Peuienve: 1. 3anuiem ypaBHEHUE PEAKIIMH COKUTAHUS METaHAa!

t
CH4 + 202 — C02 + 2H20

U3 ypaBHEHHS BHUIHO, YTO UL CKUTaHWSI | MOJB MeTaHa HEOOXOAUMO
2 MOJIb KHCIIOpPOJa. 3HAYHUT

v(0,) =2v(CHy) = 2 V($H4) .
5 V(CH,)
V(0,) _ Vv(O,)V, _ Vo

2. Torma V(Bo3n) =

n(O,)so3n  n(O,)sosn  N(O,)so3a
_ 20V(CH,) _ 2[250m°
- n(0,)Bo3x 021

Oteer: V(Bo3x) = 2381 M.

=2381 m°.

§ 32 Ipeoenvuvie yeneeodopoont

Bompoc 1.

IpraueEBl MHOTOOOpA3Ms YrIEBOAOPOJOB SICHBI U3 MONIOKCHHH TEOpHH
AM. bytneposa.
1. ATOMBI B MOJIEKYJIaX OPraHUYECKHUX BELIECTB CBA3AHBI APYT C APYrOM
COIIACHO MX BaJCHTHOCTH.
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2. CpoiicTBa BCIICCTB 3aBHUCAT HEC TOJIBKO OT COCTaBa MX MOJICKYJI, HO U
OT UX CTPOCHHUA.

Bompoc 2.
T'oMoormueckuii psit MOkHO 3amucath kak Cp Hopio.
YTI1eBoA0pOIBI ¢ N < 4 SIBIAIOTCS Ta3aMHU.
YrieBoaopoasl ¢ 4 < N< 15 SBIAIOTCS KUTKOCTSIMH.
YreBogopo sl ¢ N2 16 SABISIOTCS TBEPIBIMY BEIIECTBAMH.
ITo mMepe yBenmueHHs N YBEIUYUBACTCS TEMIIEPATypa KUTICHUS U
IIJIABJICHUS YTIEBOIOPOIOB.

Bomnpoc 3.
Ha ropoackom u cenbCKoX03HCTBEHHOM TPAHCIIOPTE IPUMEHSIOTCS
OCH3MH, KCPOCHH, COJISIPKa, IU3EIbHOE TOILTUBO, OHU SIBIISTFOTCS
JIETKOBOCIIJIAMEHAIOIIMMUCS, TOPIOUMMH BEIIECTBAM, IO3TOMY CJIEAYET
COOJIFOIATh TIPOTHBOIIOKAPHBIC MPABUIIA TEXHUKH OC30MaCHOCTH.

Bomnpoc 4.
CH; — CH — CH, — CH;
CH;
a) LFomomoru
CH3 — CH — CH3 CH3 — CH2 5 CH3
|
CH;
n300yTaH ponaH
6) N3zomepnt
G
CH3 - CH2 - CH2 - CH2 - CH3 CHg_q _CH3
CH;
IICHTaH TETPAMETUIIMETAH
Bompoc 5.

C3H8 = C3H6+ H2T ) C3H6 — IMPOIICH; C4HlO = C4H8 + H2T ; C4H8 —
OyTeH

Bompoc 6.
Hano: V(cmecn) = 22,4 1; N(CO,) = 10 %.
Haiitu: V(O,)
Pemienue: 1. Haiinem o0bem nponana 6e3 npuMecH.
V(CsHg)=V (cmecu) — V (cmecn)(CO2)=22,4 1 — 22,4 n[0,1=20,16:1.
2. 3amumieM ypaBHenue peakmun: CsHg + 50, = 3CO, + 4H,0.
W3 ypaBHEHUS BUIIHO, YTO IS C)KATAHUA 1 MOJIb MPOTIaHa HY>KHO 5 MOJIb
KHCIOPOAA.
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Cnenosarensno, V(0,) = 5v(C3Hg) = 5 ]_V(C3H8)

Torma V(0,) = V,1(0,) = V,B Y(CsHg) = 5[20 16 =100,8 1.
vb

Otser: V(O,) = 100,8 1.

8 33. Henpeodenvnule y2ne6000poout.
Omunen u ezo zomonozu
Bompoc 1.
JUis sTaHa XapakTepeH THI PEaknui 3aMeIleHns, a I STHIeHa —
HPUCOCIHEHNS .
Bompoc 2.
Peaknus npucoennHeHNH BOJOPO/Ia Ha3bIBAETCA THAPUPOBAHHEM.
CH{2:C3{2+’EQ - Cﬂig—Cﬁig CH{g*C}fZCJ42+ H2 - CJ*@4:H24C*E
Bomnpoc 3.
2CH;—CH;3 + 70, — 4CO, + 6H,0; CH,=CH, + 30, - 2CO, + 2H,0

Bonpmre kuciaopopa motpedyercst Ui CKUTaHUS d3TaHa, T.K. 9TaH HMeeT
Ha JIBa BOAOPOJa Ooblie, 4eM ITUIICH.

OTHIeH TOPUT CBETANMM IUIaMEHEM, T.K. B HM OOJbllle MaccoBas JO0JSA
YLJIepo/ia, YeM B dTaHe.

Bonpoc 4.
nCH,=CH-~CH; - (~ CH,—CH)a
CH,
TIOJIMIIPONIUIIEH
[IpoxykT monuMepr3annuy MPOIIeHa HA3bIBACTCS TOMUTIPOIIIICH
Bompoc 5.
C}b tzrc C}b C}h
CH
a) ['omonoru:
CH, — ?—CHg CH,=CH-CH;
CHj3
2-MeTHUponeH- 1 MIpOTIeH
0) Uzomepsr:
CPI==C}I——(H{Z——(Hiz——-CPh
— neHTeH-1
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CH; — C=CH— CH;

CH;
— 2-MeTHIOyTeH-2.
Bomnpoc 6.
CH,~CH, - H,+ CH=CH.

alleTUIICH
AleTUlIeH MPOSIBISIET CHJIBHO HENpEeebHBIA U JlaKe CIaOOKHCIOTHBIN
Xapakrep.

8§ 34. Henpeoenvnole yeneeo0opoosvt. Auemuien

Bompoc 1.
Oo6miast hopmyia yriaeBoaopoaos psina anermicHa: CyHopo.

Bompoc 2.
AneTueH MOXKHO HHa4Ye Ha3BaTh STUHOM.

Bomnpoc 3.
CH=C—CH—CH, —CH;

CH;
a) 'omomnoru:
CH=CH,—b5tua, CH=C —CH — CHj;
CH,

— 3-meTunOyren-1.
6) M3omepsl

CH;,

|
(:Hsc—(lj—cH3

CH;
— 3,3-qumeTnnoyTuH-1.
CH;—C=C—CH,—CH,CHj3

— reKCHH-2.

Bomnpoc 4.
2CH=CH + 50,=4CO, + 2H,0.
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AnetnieH TOPUT KONTAMMM INIaMCHEM, IIOTOMY B HEM OYCHb OopImias

MaccoBas O0JId yriiepoja.

Bompoc 5.
Hano: m(CaC,) = 720 xr; w(np) = 20 %.
Haiitu: V(C,Hy)
Pemienue: 1. Haiinem maccy xapOuaa kanbius 0e3 IpuMecei:
m(CaC,) = 720[(1-0,2) = 720[0,8 = 576 xr.
2. 3anuIieM ypaBHEHUE PEAKIMH:

576 xr X I

CaCz + 2H9 = C2H2 1 + Ca(OH)2
v =1 monp v =1 monp
M = 64 r/moib V, = 22,4 n/mons
m=64r V=224n
CocTaBUM NPOMOPIUIO:
64r—224n

576000 r — x

3

x = 224876007 _ 561 610° 1= 201,6 m°.

64
Otser: V(C,Hy) = 201,6 m°,

Bompoc 6.
Hano: V(CHy) = 134,4 ;; W = 75 %.
Haiitu: m(CﬁHg)
Pemenue: 1/ 3ammmiem ypaBHEHNE PEaKITIHL:

1344 n t XT
v =3 Monp v =1 monb
V, = 22,4 n/moms M = 78 r/moib
V=672n m=78r
1344n—xr
672n1—78r
X = M =156T.

67,2

m(CGHG)TeOp_ =156rT.

2. HaﬁﬂeM Maccy 66H30Ha, IMOJYYHMBIICTOCS B XOA€ PCAKIINU:
m(CeHe)npaKT_ = m(CeHe)Teop_mv =156 FEO,75 =117r.

Oteer: M(CgHe) = 117 1.

8 35. Apomamuueckue yeneeo00opoovt. benzon
Bompoc 1.
CeHs—CHj3 — meTminbenzoun
I'omouor:
CeHs5—C,Hs — 31Hnbenson;
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N3omep:
HC=C-C=C-CH,—CH,—CH; — renrraguun-1,3.

Bompoc 2.
Opraandeckue BEeIEecTBa ITMPOKO IPUMEHSIIOTCS B CETBCKOM XO03SHCTBE
JUTS 3aIIATHI PACTEHUH OT BpeauTeNei, 00JIe3Hel U COPHIKOB. DTO
SITOXUMHMKATHI, WK TeCTUIIIBL. [10 CBOeMy Ha3HAUCHUIO MTECTHIIUIBI
JICISATCS] HA HECKOJIBKO BUIIOB. MBI YK€ HAa3BaJIM HHCCKTHLIU]
rekcaxyopas. /i1 u3jeYeHus paCTCHUN 1 MOYBBI OT TPUOKOBBIX
3a00JICBaHUN PUMCHSIOT ()YHTHIUIBI, [UI YHUYTOXKECHUS COPHIKOB —
repOMIUABL, U YHUYTOXKCHUSI BPEIHBIX MUKPOOPTaHU3MOB —
OaKTepHUIHIBI, a TPHI3YHOB — 300IIHIBL.

Bcee TIECTULIHUABI — AJOBUTBHIC BEUICCTBA, IIO3TOMY HeO6XOZ[I/IMO CICIUTD,
yT0OLI OHM HE ITONAJIN B OpraHusM.

Bomnpoc 3.
Benzomn, xak u anetmiieH, Ha 92 % COCTOUT U3 yIiIepoAaa, I03TOMY OH
KONTHT TIPH CTOPAHUH.

st Toro, 4to0Obl GeH301 TOpes 6e3 KOMOTH, MOKHO BMECTO KHCIOpOJa
HCIIONB30BaTh 030H, KaK 00Jiee CHIIBHBINA OKHUCIUTENb .

Bomnpoc 4.
B ocHOBe mprMeHeHHs OCH30J1a B COCTABE MOTOPHOTO TOIJIMBA JICHKHT
peakuus ruAPUPOBaHYs, T.€. HACBHIIIEHMS YIJIepoa BOLOPOIOM.

+3H,
Bompoc 5.
1. CaC, + 2H,0 O C,H, + Ca(OH)s.
t, p, cat
2.3CH, OO

NO,
(] swono:c ([ wwo.

8 36. Cnupmut
Bompoc 1.

t
1) 2CH30H + 30, 2CO,t + 4H,0O — ropuT 6eClIBETHBIM IJIAMEHEM.
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t
2) C,HsOH + 30,0 2CO,1 + 3H,O — roput cBeTsImumcs
roJy0OBaThIM IJIAMEHEM.

t
3) Z?HZ—CII!Z + 50,0 4CO, + 6H0.

OH OH
92 Ch-CH—CH, +70; 5 6CO, + 8H0.
OH OH OH
Bompoc 2.
CH:OH + CuO [ HC\//O+ Cu+H,01.
H
Bomnpoc 3.

MeTui0BbIf U 3THIIOBBIN CIUPTHI MPUMEHSIIOTCS B KAYECTBE
pacTBOpUTEINEH.
Bomnpoc 4.
CH2 = CH2 + Hzo O CH3CH20H + Q
XHAMUYECKOE paBHOBECHE ATOW PEaKIIUU MOKHO CMECTUTD BIPABO,
ITOBBICHB JIABJICHUC U 0OCCIICYNB OTBOJI TCILIA.

Bonpoc 5.

Jano: V(CgH1,06) = 3 MOTH
Haiitu: m(C,HsOH), V(COy)
Pemrenue: 1. 3amuiiem ypaBHEHHE PEAKITUH:

CeH106 — 2C,H0H + 2CO,t .

W3 ypaBHEeHMs BUIIHO, YTO U3 | MOJIb IIIIOKO3bI 2 MOJIb YTJIEKHCIIOTO
raza. [losTomy u3 3 MOJIb [IIOKO3BI TOJIy4nsioch 6 Moib CO,.
Torma: V(CO,) = v(CO,)V, = 6 monb[22,4 n/mons = 134,4 1.
Oteer: M(Boaku) = 690 r; V(CO,) = 134,4 n.

8 37. Anvoezuowt
Bompoc 1.

0
1) C,H;0H + [0] - CH3—cfH+ H,0.

0
2) CH=CH + H,0 - (|:H:CH2 - CH3—cfH
OH
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Bompoc 2.

0
CH,OH +[0] » HCZ

H
Bompoc 3.

/O 40
1) HCZ +Ag0 - HCZ +2Agl.
H OH
(i)OpMaHB)IeFI/II[ MypaBbHHas KUCJIOTa
=0
HCZ 4 2Cu(OH), » HCZ +Cw0l +2H,0.
H OH
(i)OpMaHB)IeFI/II[ MYypaBbHHas1 KUCJIOTa
40 40
2) CH3_C\H+ Ag20 — CH3—C\OH+ 2Agl .
aleTaJIbACTH YKCYCHasl Kucjiora
40 40
CHy —C\H +2Cu(OH), - CH3—C\OH+ Cu,O! +2H,0.
aleTaiabaerung YKCyCHasi KHMCJIOTa

Bomnpoc 4.
Peakmus «cepeOpstHOTO 3epKaliay MOKET HPUMCHSTHCS JUIS MOTyICHHS
TOHKOT'O HajleTa cepeOpa Ha KaKOM-HUOY/Ib MPEAMETE WU JUISE IOy YCHHS
3epKail.

Bomnpoc 5.
[Ipennaraem BaM moaymaTh HaJl ’TUM CAMUM.

Bomnpoc 6.
sran [ 11, stunen [ £1, STUIOBBIHA coupT [P _, YKCYCHBIH abaeru

ot YKCyCHAasi KHCJIOTa.
1. CH3—CH3 - H; + CH; = CH,. Peakuus geruapupoBaHus.
2. CH; = CH; + H,0O — C,HsOH. Peakuus ruapaTau.

O
3. CH;~CH,0H +[0] - CH3—CfH + H,0. Peakius oKucaeHHS.

_O _0
4.CHs _C\H+ Ag,0 - CH;—C Ol +2Ag!. Peakuus OKUCICHHS

(cepeOpstHHOTO 3epKana).

8§ 38. Ilpedenvhbie 00HOOCHO6HBIE KAPOOHOBbIE KUCIONBL.
Cnosicrwie 3ghupot

Bompoc 1.
I. 1) 2HCOOH + Mg = (CHOO),Mg + Hy1 .
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2) 2HCOOH + MgO = (CHOO),Mg + H,0.

3) 2HCOOH + Mg(OH), = (CHOO),Mg + 2H,0.

4) 2HCOOH + MgCO; = (CHOO),Mg + H,O + CO,1.
[1.1) Mg + 2CH3COOH = (CH3;COO),Mg + H,1.

2) MgO + 2CH;COOH = (CH3COO0),Mg + H,0.

3) Mg(OH), + 2CH3;COOH = (CH3;COO0),Mg + H,0.

4) MgCO; + 2CH3;COOH = (CH;COO0),Mg + CO, + H,0.

Bompoc 2.

CrnoxHblii 5QUp moimydaeTcs B XOJ€ pPEaKIHUW JAETHApATalliU MEXAY
KHCIOTOW ©  cnuproM  (peakuus stepudmkanuu ). Haspanue sdupa
oOpasyercs myTeM OOBEIMHEHWS JBYX IPHJIATaTeNbHBIX: IEepBOE€ — OT
Ha3BaHUS KUCIIOTHI, BTOPOE — OT HAa3BaHUs CIIUPTA.

Bomnpoc 3.

HcZ

4
oy HO —CH; & HC—O—CH; + H,0

MYPaBbUHOMETUIIOBBIIT 3(up

Bomnpoc 4.
Jis TOro, YTOOBI CMECTHThH PAaBHOBECHUE B PEaKIIMH dTepu(UKanum
BIPABO, HY?>KHO BBECTU B CUCTEMY BOJOOTHUMAIOUIEE BELIECTBO,
HalpuMep, KOHLIEHTPUPOBAHHYIO CEPHYIO KHUCIIOTY.

Bomnpoc 5.
1. CH;COOH + Cl, — CH,CICOOH + HCI (xnopykcycuas xucnora).
2. CH,CICOOH + Cl, - CHCI,COOH + HCI (auxnopyxcycnas xucmora).
3. CHCI,COOH + Cl, - CCI3COOH + HCI (tpuxnopykcycnas xucinora).

Bomnpoc 6.
3TaH D]]la stinen [I7 — sTHi0BH CIUPT - YKCYCHBIH albIeruj
Dj‘ — YKCYCHas KHCJIOTa D]s — YKCYCHO3TUJIOBBIHM CIIUPT
XJIOPYKCYCHasl KHCJIOTa

1. CHy-CH, O F. CH, = CH, + Hat.
2. CHZ = CH2 + H20 — CHg—CHon

O
3. CH5CH,OH + [O] - CHg—cfH +H,0.

o
4. CHs—CfH + Ag,0 — CH;COOH + 2Ag! .

/7
5. CH3COOH + C,Hs0H — CHsC—0C3Hs + H,0O
6. CH3;COOH + Cl, - CH,CICOOH + HCI.
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8§ 39. Kuput

Bompoc 1.
CH,—O _(I:I_C 17Hss
O

CH,—CH—CH,+ 3Cy;H3;5COOH =CH —0 —C —C 17 H -+ 3H,0.
1 ‘
OH OH OH

CH,—O _(I:I_C 17H3s
(6]

Bompoc 2.
JUnst cMeneHus paBHOBECHS PEaKIMK 3TePU(PHUKALINN BIPABO HYKHO
00ecneunTh yAaJIeHHe BOJbI U3 CHCTEMBI.

Bomnpoc 3.
Hz—O—ﬁ—CuHm CH,—O —(l3|—017H35
(@]

H—O—ﬁ—C17H31 +6H;—»cH—o0 —(Ill—C 17Hss
(@]
CHz—O—ﬁ—Cﬂ Ha CH,—O _(I:I —Ca7H3s
(e}

Bonpoc 4.
2C417H3sCOONa+ CaSO, [ (C17H3sCO0),Cal + NapSO,.

Bompoc 5.

Kupbl sBISIOTCS Ba)KHOM 4YacThIO MHINEBOrO paiyoHa. B opranusme
MIPOMCXOJUT THAPOJIN3 KHUPOB, KOTOPBIE PACHICIUIIOTCA Ha TJIHMLEPUH U
JKUPHBIE KHUCIJIOTHI, HEKOTOpPHIE W3 HUX SBJIAIOTCS HE3aMEHHUMBIMHU, T.K. HE
MOTYT CHHTE3UpPOBaThCs B OPTaHU3ME YeJIOBEKa.

Kak u gpyrue nurarenpHbIE BELIECTBA, SKUPHI NPHHUMAIOT y4dacTHE B
IUTACTUYECKOM M OJHEpreTmdeckoM oOMeHe. VX OKHCIeHHe TpUBOIHUT K
BBICBOOOXKICHHIO TOPa3Z0 OOJIBILIETO KOJMYECTBA SHEPTUH, YeM OKHCICHHE
0enKoB U YriieBoZoB. Kpome Toro, sKMpbl MOTYT HAKAIUIUBAaTHCS B OpTaHM3MeE,
o0pa3zyss yHUBEpCAJIbHOE JIETI0 SHEPreTHYecKd LEHHOr0  MaTepuaa.
[ocrymarompye B OpraHW3M B H30BITOYHOM KOJNMYECTBE YIJIEBOABI M YacTh
OCJIKOB MOTYT TpPaHC(OPMHUPOBATHCS B JKHP, YTO MPUBOIUT K POCTY €ro
otnoxkeHnii. [Ipn HEOOXOIMMOCTH 3amaceHHBI TaKUM OOpa3oM KHP MOXKET
NPEBpAIaThCsl B IVIMKOI€H M HCHOJIB30BAThCSI B PEAKIUAX YIJIEBOJHOTO
oOmeHa.
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8 40. Amunoxucnomer u 6eaxu

Bompoc 1.
MoneKkyasl aMAHOKHUCIIOT COAEPIKaT 1Be (PYHKINOHATIHHBIEC TPYIIITH:
H,N — amunorpynmny 1 COOH— kapOOKCHIIbHYIO TPYIIITY, IIO3TOMY
AMHHOKHCIIOTHI MIPOSBIISIIOT CBOWCTBA KAK AMHUHOB, TaK M KapOOHOBBIX
KHCJIOT.

Bomnpoc 2.
Pasnnune Mexay peakuusaMu NOJIMKOHIEHCALMHU U TTOJIMMEPU3aLin
3aKJII0YaeTCsl B TOM, YTO B IIEPBOM PEaKLMU HAPSIAY C MOIMMEPOM
o0pasyeTcss HI3KOMOJIEKYISIPHOE BEIIECTBO, Yallle BCETO BOJA; B
peaKyy NOJMMEPHU3aIHU 00pa3yeTCs TONBKO TOIHMED.

Bomnpoc 3.
DepMeHTH — 3TO OHoNIoTHUeCKHe KaTanu3aTopbl. OHHU MPEICTaBISIOT
coboii Oenku. DepMEHTHI OTIMYAOTCS OT HEOPTAHMYCCKUX
KaTaJn3aTOPOB BBICOKOW 3P PEKTUBHOCTHIO U CIICHU(DUIHOCTHIO
JeNCTBUSL.

Bomnpoc 4.

H] +
—NH—$H—COﬁ +nH,0 0 nNH;—CH—COO"
R n i
I'maponu3s 6eKOB MO ACHCTBHEM KHCIOT UM MIEIOYCH JISKUT B OCHOBE
Mpoliecca MUIIEBAPCHHS:

Bompoc 5.
C,Hg mt . C,HsOH Tf_, CH3COH [TF _, CH;COOH [Tf _
1f -, CH,CICOOH TP _, CH-NH,~COOH [Tf _, nonunemnrux.
P
1. CHe 1 CHp= CH, + Hy: CHyp = CH, + H,0 - C,HLOH:
2. C,HsOH +[O] — CH3COH + H,0;
3. CH3COH + Ag,0O — CH3COOH + 2Ag! ;

4. CH;COOH + Cl, » CH,CICOOH + HCl;
5. CH,CICOOH + 2NH3 — CH,NH,COOH + NH,CI;

6. nCH,NH,COOH = NH —(lJH—ﬁ + nH,0
R O

8 41 Yznesoout

Bompoc 1.
Hano: V(CgH1206) = 5 Mo1b; (C,HsOH) = 40 %.
Haiitu: m(cniupra)
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Pemienue: 1. 3anumiemM ypaBHeHHE peakLUu:

CgH1,06 - 2C,HsOH + 2CO,1 .
W3 ypaBHEHHS peaKIUy BUIAHO, YTO U3 | MOJIb TITFOKO3bI TIOTyYaeTCs 2 MOJIb
9TIII0BOTO crupTa, o3Tomy V(CoHsOH)=2M(CgH150g)=2[3M0516=10 MOJ1B.
2. m(C,HsOH)=v(C,HsOH)M (C,HsOH)=10 monb[46 r/momp=460 T.
3. Torma m(cupra) = m(C,HsOH): ) C,HsOH) = 460 r: 0,4 = 1150r.
Otset: m(cniupra) = 1150 1.

Bompoc 2.
Hano: m(H,0) = 360 kr.
Haiitu: V(O,)
Pemenue: 1. 3anumniem ypaBHEHUE peakIum:

6CO, + 6H,0 - CgHyx0g + 60,.

W3 ypaBHeHUs BUAHO, 4TO U3 | MOMIb BOJBI Mody4aeTcs 1 Moib
KHCJIOPOAA, TOATOMY
m(H,0) _ 360000°
M(H,0) 18 /Mo
2. Torma V(0,)=v(0,)[V,=2010" Mmonb 22,4 1n/mons=44,8010% =448 m°.
Otset: V(0,) = 448 M°.

v(0,) = v(H,0) = = 210" mMoib.

Bompoc 3.
CHyOH CHOH

H H H H
H H t
OH H OH H +nH,O O n

O O Ht

H OH H OH n

Bomnpoc 4.

I'mroko3a:

H (0] Kax BuaHO M3 HOpMYJIBI TJIFOKO3BI, OHA UMEET aJbACTUAHYIO
A4 rpynnmy u crnupTtoByto Tpynny —OH. B stom m 3aximouaercs
JIBOMCTBEHHOCTD TJIFOKO3HI.

H-C-OH P P
OH,I _H HCZ OH : rpymmna _C<OH — KapOOKCHIIbHAS
H-C-OH

<
H-C-OH  Tpynma; rpymma —C\H — aJIpJIETUIHAs TPyIIa.

CH,OH MypaBEHHYIO KUCIIOTY MOKHO Ha3BaTh alIbJICTHIOKUCIOTOMH.

Bompoc 5.
Mornekyma Kpaxmaia UMEET pa3BeTBIEHHOE CTPOCHHUE, IIOX0XKEE HA
CETKY, @ MOJICKYJIA LIEJUTFOI03bI UMEET CTPOCHUE LIETIOYKH, HO UX
MOHOMEPOM SIBJISIETCS TIIFOKO3a.
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Bomnpoc 6.

I'moko3a npuMeHseTcs B MEIULUHE Y NUIIEBON IPOMBIIUIEHHOCTH , IIPU
npousBoAcTBe  3epkail. Caxapoza B IMINEBOH  IIPOMBIIIEHHOCTH .
Kpaxman — B NHIIEBOH, TEKCTHIBHOH, OyMaxKHOH, moiurpadudeckoi
IPOMBINIIEHHOCTAX. Llemmono3a mpuMeHseTcs I MONydeHHs Oymard,
XMMHYECKHX BOJIOKOH, INIACTMACC, IOPOXA, JIAKOB.

8§ 42. ITonumepot
Bompoc 1.
nCH,=CHCI 0 |—CH,—CH—
cin
Bompoc 2.
n CH,=—=CH—CH; U —CHZ—?H
CH
TIOJIUIIPOITUIICH
Bomnpoc 3.

I/ICKyCCTBeHHI)IG BOJIOKHA U3TO0TAaBJIMBAIOT U3 IMMPUPOAHBIX ITOJIUMEPOB,
HPEexaAC BCCro, U3 LCJIIH0JIO3bI. CuHTEeTHYECKNE BOJOKHA BLIpa6aTLIBaIOT
N3 CUHTCTUYCCKUX TTOJIUMCPOB.

Bomnpoc 4.
OcrapiisgeM 3TOT BOIPOC JUISL CaMOCTOSTEILHOTO U3YUCHUS .
B pesynbTare peakiuu HOJINKOHJICHCAIIUU HOJIy4aloT

(beonpopManb eTHIHYIO CMOIY .

Bompoc 5.
[IpenocrasiseM BaM BO3MOXKHOCTh IMOAYMAaTh HaJl 3TUM BOIIPOCOM CaMUM.
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IIpuioxenue

1 Oéwan knaccugurkayus yooopenuii

Bompoc 1.
a) Wyno.(N) = M _ E =16,5 %.
’ Mr(NaNO,) 85
6) Ve, 0, (N) = N 28 50,

Mr((NH,),S0,) 132

2Mr(N) 28
on Ny = —< RN - 29 350
B) ek, No; (N) Mr(NH,NO,) ~ 80 °

Hawubonee xonnentpupoBanHoe ynoopenne NH4NOs.

Bompoc 2.

Mr(K,0) _ 94
a Ky0) = —W022) o 9% g5
) oo, (K20) = 2 kND,) — 202 °

oo, () = _MIN) = 34 g0,
Mr(KNO,) 101
_ lomr(Ny o _ 28 _
0) (N) = = — =212%:
CHAHEOy Mr(NH,),HPO, ~ 132
O, Hro, (P205) = M1(P,Qs) = il =53,8 %.

2Mr(NH,),HPO, 264

B) 00K3PO4(K20) = M = @ =66.5%.
2Mr(K,PO,) 424

_Mr(RO;) - 142 _ 5554,

w P,O.) =
K3F’O4( 2 5) 2Mr(K3PO4) 424

Bomnpoc 3.
He Bce ynoOpeHuss MOXKHO CMEIIMBATH IPYT C IPYTOM.

2NH,NO; + Ca(OH), O Ca(NOy), + 2NH,1 + 2H,0
AMMI/IaK BbILICIaYUBACT HO‘IBy.

Bomnpoc 4.
B cocrage BemecTB, 00pa3yroIUX KICTKH BCEX KUBBIX OPraHU3MOB
oOHapykeHo Oonee 70 JIEMEHTOB. DTU 3JIEMEHTHI IPUHATO JCIUTH HA
JIBE TPYMIIbI: MAaKPO- 1 MUKPOAJIEMEHTHI.

MakpoaieMeHTBl CoJepKaTcs B KIETKaX B OOJIBIIMX KoJM4yecTBax. B
MIEPBYIO OYepenb, TO YIIEepol, KHUCIOPOX, a30T M BOIOpoA. B cymme oHM
COCTaBJIAIOT 1ouTH 98% BCEro COAEPXKUMOTO KIEeTKH. M3 HuX cocrosT, B
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OCHOBHOM, 66JIKI/I, JKUPBI, YIJICBOABI, HYKJICUHOBBIC KHWCJIOTbI, BUTAMHHBI,
TOPMOHBI U JIp.

MUuKpO3JIEeMEHTHI COEPKATCS B 3TUX BEIIECTBAX B HE3HAYUTEIHHBIX
konnuectBax (Bcero ux 0,1%), TeM He MeHee, UX POJIb B HOPMaIbHOI
KI3HEICSATEITFHOCTH OpTraHu3Ma OTPOMHA.

Hanpumep, coenqunenns 6opa, Mapraiua, IUHKa, KOOaibTa pe3Ko
YBEJIMYHUBAIOT YPOXKAWHOCTD OTAEIBHBIX CEITLCKOXO03SHCTBEHHBIX
pacTeHuit U MOBBIILAIOT UX CONPOTHBISIEMOCTD K Pa3IMYHOTO Pojia
3abosieBaHusIM. Yell0BEK M KUBOTHBIE MTOIYYAIOT HYXKHBIE UM
MHUKPO3JIEMEHTHI Yepe3 pacTeHHUs, KOTOPBIMH ITUTAIOTCS.

Baxnyto pounb B »xu3HU pacTenuil urpatot K, N u P:xanuii Bxoaur B
MEXKIIETOUHYIO KUIKOCTh;a30T — B aMUHOKHUCIIOTHI; (hocdhop
HEOOXOIUM ISl TIOCTPOCHHS KIIETOK, BXOJUT B COCTAaB HYKJICHHOBBIX
KHCJIOT.

Bompoc 5.
TTouBpl CHIIMIINN KCITOIB30BAIN IS CEILCKOXO03SIHCTBEHHBIX IIEJICH B
TeYeHHe MHOTHX JieT. B pe3yibTare mousa yTpaTuia CBOIO
IJI0JOPOIHOCTD, MIPOU30LLIO UCTOIIEHHE 3eMIH. [t mpeioTBpaleHus
ATOT0 HEOOXOIUMO €KETOTHO BHOCUThH B IIOYBY yIOOpEHUSI.

Bomnpoc 6.

Kpyzosopom azoma ¢ npupooe
A30T CyIeCTBYET B IPUPOJE B BUAE COCTUHEHNUN, COMEpKALIUXCS B
1o4Be (MJIM paCTBOPEHHBIX B MHHEPAJIBHBIX BOAax). Takke a30T BXOAUT
B OEJIKOBBIE MOJIEKYJIBI, KOTOPBIC SIBJISIOTCS OCHOBHBIMH YacCTSIMHU KJIETOK
TKaHell opraHnusma.

UYenoBek monydaeT OENKH, a BMECTE ¢ HUMU U a30T, U3 PACTUTENBHON U
KMBOTHOW MHINW, JKHBOTHBIE, B CBOIO OdYepelb, IMOINYyYalOT HMX TaKKe U3
pacTeHuit.

bonpmioe 3HaueHWe WMEIOT OCOObIe OaKTepHH, KOTOpHIE JKHBYT B
KIyOeHbKaxX Ha KOpHSIX O0OOBBIX pacTeHuil. OTH OakTepuu CBS3bIBAIOT
cBOOOIHBIM aTMOC(EpHBIH a30T, T.c. MPEBPANIalOT €ro B COCAWHEHHS,
KOTOpbIE MOTYT yCBaMBaThCA PacTCHUAMU. 3 pacTeHUi U )KUBOTHBIX, IIOCIE
UX CMEpTH, a30T CHOBA IIEPEXOJUT B MOUBY.
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A3o0T BO3 a e
4—' T BO3AYX [

Tuuenue | Fopenue

Pasnoxenue Pasnomenne
Bakrepun
aKTep GakTepusMH 6akTepuAMHU
MOYBBI
I'possl A30T pacTeHHU U

JKHUBOTHBIX

| A3zoT Mops
I'nuenue| IMuranue

pacTeHuit

BeimMbIBaHUE
A

| — BOJOI
| A30T HOYBBI |

Kpyzoeopom kanusn u gpocghopa 6 npupooe
dochop W Kanmmil CymIECTBYIOT B MPHUPOAC B BHIC COCAWHCHUIA,
CoACpKalluXCd B IIOYBC (I/IJ'II/I PaCcTBOPCHHBIX B IMPUPOIHBIX BO)IaX). U3
TIOYBBI OTH DJIEMCHTBI U3BJICKAIOTCA PACTCHUAMH, a )KUBOTHBIC IIOJIYYarOT HUX
C paCTPITCJ'H:HOﬁ HHHlCﬁ. TTocne OTMHpAHUSI PACTUTCIIBHBIX W JKUBOTHBIX
opranu3mMoB Qochop U Kamuii CHOBa TMepexoAiaT B MOYBy. Tak
OCYILECTBISIETCS KPYroBOpoT (ocopa U Kaius B IPUPOLIE.

| Pacrenuns ‘—>L JKuBoTHBIE

A 4

A 4

Kanwuiinsie u
tdhocdopocoaepxarnine
MHUHEpPAJIbl ¥ TOPOJIbI

Y noOpeHus Ayt TOro, YTO0BI He 3arps3HATH BOJOEMBI, MOPS M OKEaHHI,
JIOJDKHBI XOPOIIO BIUTHIBATHCS PACTEHUSIMHU U HE OCTAaBaThCs B MIOYBE,
JIETKO pa3jiaratbCs U PacTBOPSATHCS B BOJIE.

Bompoc 7.

[nogopoaue mMOYBBI 3aBUCHT HE TOJBKO OT KOJIMYECTBA IHTATENBHBIX
BEILECTB, HO TAaKKe OT BOAO- M BO3AYXOIPOHUIIAEMOCTH , TIO3TOMY XOpOIIast
raxora Takke HeoOX0oMMa, Kak M BHECEHHE YI0OpEHHI .

74



2. Xumuueckasn menuopauus noue

Bompoc 1.
CaCO; + 2HCI = CaCl, + H,O + CO,t.
HepactBopumeblit kapOOHAT KaJIBLKS PACTBOPSICTCS B KHCIOTAX.
Bomnpoc 2.
PexomengyeTcs mocie eapl HOYUCTUTH 3yObI HITH MOKEBAaTh

JKEBATEJNBHYIO PE3UHKY JIJISI TOTO, YTOOBI HEUTPAIM30BATh CPEIy
JKEJTyJIKa CIIFOHOM.

Bomnpoc 3.
CaCO; + 2H" O Ca* + H,0O + CO,t .

m(CaCOy) = 4T/1"a[-)i =0,24 1.
100
Otser: HyxHO BHecTH 240 kr CaCOs.

Bomnpoc 4.
CaCO;MgCO; + 4H" 0 Ca®* + Mg® + 2CO,1 + 2H,0.

3. A3ommuvie, kKanuiinvie u gocopnvie yooopenus

Bomnpoc 1.
Cag(POj)s— MaropacTBOPHMOE B BOJIE BEIIECTBO, MOITOMY/€I0 BHOCST
JI0 TI0CEBA, T.K. B 3TO BPEMsI/BIIa)KHOCTh MMOYBBHI OOJIbIIIE.

Bompoc 2.
Cay(PO,), — dochopuTHas Myka — MaJopacTBOPUMOE BEIIECTBO,
MIO9TOMY OHO «YCBaMBaeTCs IOYBOH JIMTEILHOE BPEMSI.

Bompoc 3.
dochopHbie ynoOpeHHst B OOJBITUHCTBE CBOEM MAJIOPACTBOPUMBIE
BEIIIECTBA, CICI0BATENBHO, UX PACTBOPEHHE 3aHUMAET TOJNTHH TEPHO.
Kanwmiiasre ke y1oOpeHus — XOpOIIO paCTBOPHUMBIE BEIIECTBA, IOATOMY
OHU OBICTPO YCBAUBAIOTCS TOYBOM.

Bomnpoc 4.
OtgeT Ha 3TOT Bompoc ecTh B Ne 1 (Bompock! 1 u 2).

Bompoc 5.
Hano: V(p-pa)=1 1=1000r; m(HNOs)=2,5r; m(Cax(NOs3),)=10r.

M: (*)Bp—pe(KZO)a (O8 p—pe(N)! (O p—pe(PZOS)
Pemenne: 1. Hatimem MaccoBbIe OJIH 3JIEMEHTOB:
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M, (K,0) _ 94

Weng, (K,0) = = 2 - 465%.
o, (K20) = 20 100~ 202 ’
Wno (N) = M = ﬁ =14 %.
3 M, (KNO;) _ 101
Weanog), (N) = _2MN) B g,
M, (Ca(NOs),) 164
M, (K,O) 94
i K,0) = —20) - 39 5/ 60p
karos (K20) = S0 i b0y — 272 ’
Wy po, (P205) = Mo (05) 42 - 52,2 %.

2M,(KH,PO,) 272
2. Haiigem Macchl KOMIIOHEHTOB:
mM(N) = m(KNO3)[d(N) + m(Ca(NOs),)[dN) = 2,5[0,14 + 100,17 =
=0,35+1,7=2,05r.
mM(P) = m(K,;HPO,) [A(P,0s) = 2,5[0,522 = 1,305 1.
mM(K)=m(KNO3)[d(K,0)+m(KH,PO,)dYK,0)=2,5[0,465+2,5[0,346=2,02
75T.
3. Haiigem MaccoBbIe 1011 KOMIIOHEHTOB:

. m(N) )
WN)= 5p =pa) + m(KNO3) + m(Ca(NO,), # m(KH,PO,)
=205 =0,2%.

1015
) = K) 20275 oo

m(o6m) 1015
o) = P _ 1305 _ 050,

m(o6m) 1015
Orteer: W(N) = 0,2 %; w(P) = 0,13 %; W(K) = 0,2 %.

Bomnpoc 6.
ﬂ@i ()Q:Mecu(PZOS) = 012
Haiitu: Q(C&(H2P04)2)
Pemrenue: Cynepdocdar npocroii cocrout uz Ca(H,PO,), u CaSO,.

m(P,05) X _

3uaunt, W(P,05) = =0,2

m(cmecn) Y
x = 0,2, rme y — macca cmecH.

2. ((Ca(H,PO,),) = % _
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_ M(P,05) : Weagpo,), (P20s) _ x:odcam,po,), (P205) .
- m(cmecn) - y '
Oengiroy, (PO,) = —rPa0s) 142 _ g5 7,
FO.): M, (Ca(H,PO;),) 234
x:0,607 - 0,203:0,607
y
OTBET: W, cyneppocgare(Ca(H2PO4)2) = 32,9 %.

Torma w(Ca(H,P0,),)= =0,329=32,9 %.

Bompoc 7.
Hano: m(H3PO,) = 39,2 r; m(Ca(OH),) = 37 .
Haiitu: m(CaHPO,2H,0)
Pemenue: 1. 3anumiem ypaBHEHUE peakIm:
Ca(OH)2+H3PO4:C3H PO,2H,0; V(Ca(OH)z):O,SMOHL,
V(H3PO4)=0,4Mmo0115.
U3 ypaBHenust peakuuu BuaHO, uTo V(H3POy): V(Ca(OH),) = 1:1. U3
naHHbeIX BHIHO, uT0 Ca(OH), B n30bITKE, Mo3TOMY cunTaeM 1o HiPOy.
U3 1 mons H3PO, nmomyuaercs 1 Moas mpenunurara.
m(CaHPO,2H,0) = v(sem-Ba)[M(B-a) = 0,4172 = 68,8 1.
Otset: m(CaHPO,2H,0)= 68,8 1.



XUMHUYeCKHI MPAKTHKYM | .
CBoiicTBa METAJLJIOB M UX COeIUHCHUA

Ilpakmuueckasa paboma Ne 1.
Onpedenenue 6vix00a npooyKkma peaxyuu

Bapmnanr 1.

OmnpenesneHue BHIX0OAa BOJOPOIA P B3aMMOICHCTBHY IIMHKA C COJISTHOM
KHCJIOTOM.

ra300TBOAHAS TPYOKa

1ITaTUB Hp06Ka

r MEPHBIH
< uumHIp

KPHCTAJTH3aTOP
C BOJOH

IpooupKa ¢ HOPOIIKOM
Znu HCl

CobepeM puOOp IS TOTYYEHUS Ta30B, KaK MMOKa3aHO Ha PUCYHKE.
[IpoBepuM ero Ha repMETHYHOCTb. J{JIs1 3TOTO OIMYCTHM CBOOOTHBIH
KOHEII T'a300TBOIHOM TPYOKH B BOJIy U HarpeeM npoOHpKy (MOMKHO C
MTOMOIIBI0 CIUPTOBKH). Ecin 13 TpyOKHM BRIXOAST MY3BIPEKH BO3AYXa,
PACIIMPUBIIETOCS TPU HATPEBAHUHU, TO IPUOOP COOpaH repMETHIHO.
TenepL HaJIbEM B MepHLIﬁ HUINHAP BOAY, aKKYpaTHO NEPEBEPHEM €I0 B
BOJIC TakK, YTOOBI BO3IyX HE MOMal BHYTPb, KOHEI[ ra300TBOJHOW TPYOKH
MIOMECTUM B IIWJIMHApP, KaK MOKa3aHO Ha PUCYHKe. B MpoOHpKY MOMECTHM
Pacy€THOC KOJIMYECTBO IIOPOIINKa IHWHKa W pacTBOpP COJITHOM KMCJIOTBI M
IUIOTHO 3aTKHEM €€ PE3UHOBOH MPOOKOW € Ta300TBOJIHON TPYOKOH.
B mpo0Oupke HauMHAETCS BBIICICHUE BOJOPOIa, KOTOPBIU IO TPyOKe
MOCTYMAET B MEPHBIIA [WIKHAP U BBITCCHICT U3 HEro Boxy. O0beM
BBITECHEHHOM BOJIbI paBeH 00beMy N0J1y4eHHOr0 BOAOPOAA (Vi (aery )-

151 TOTO, 4TOOBI Y3HATH Vi, (1pacr) » SATHIIEM PEAKIIHIO B3AUMOIEHCTBHS
Zn u HCI.
Zn  +2HCIO ZnCh +  H,1

v =1 monb —
v =1 monp
M = 65 r/monb _
V, =224/
m=MQ=65r d Ty

V=vlV, =22,4n
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Hpe}.‘lBapI/ITeHLHO B3BCCHB IMHK, pacCYUTACM TCOPCTUUCCKU 00BeM
BoJopoaa.

v A 22,4

Ho (teop.) = mZnDrF - mZn = 01345 mZn;

TOTJa BBIXOJI BOJOPOa MOKHO MOJIYIHTH IO Q)opMyne'

v
W = Helmsm) 00 o = Viwar) 500 g = zgaMmO%.

Ho(reop.) ’ Mzp mzy,

Bapmuanr 2.
Omnpenenenne BEIX0Aa BOJAOPOIa TIPU B3aMMOICHCTBUY KAJIBIIHS C BOJIOH.
OnBIT MPOBOAMTCS aHAJIOTHYHO TpEeAbIAyIeMy (BapuaHT 1).
OTnHUyaroTCs JUIIb PacyYEThI.
CHauaJja HaiiieM Maccy YHCTOro Kalblius. B3BecUB BBIIaHHBIN 00pasell,

MBI y3HAEM CYMMAapHYI0 MacCy MeTajlia ¢ IPUMECSIMHU.
_ (100% —12%) _
Ca — W mo6pa3ua - 0188 mo6pa3ua-
100%—12%=88% mons uncToro Meramia B oOpasme. 3anuimeM peaxiiiio

B3aumozericteusa Ca ¢ HZO
Ca  +2H,0=Ca(OHp+ Hyi

v=1 moib v =1'moip
M = 40.r/moi1b V, = 22,4 i/mons
m=40r Vi=2240
LA /2VAL _
Torna VH2(Tcop.) = mCaEIn—1 = 0,56mc, = 0,4928 Mysyas11a-

Paccuntaem BBIXO[ BOZOpOAA IO (bOpMyJ'ICZ
W = Mﬂog%:zogg\mloo%
Ho(Teop.) moGpa‘sua

B peaknun obpasyercst manopactsopumoe BemiectBo Ca(OH),. Ono
OCTaHeTCs B MPOOUpKE B BUIE OEI0H MYTH.

Ilpakmuueckan paboma No 2.
Ocyuwiecmenenue yenouKu XUmMu4ecKux npeepauieHui
Bapmuanr 1.

IIpoBeneM cienyroniye npeBpaLieHus:

MgCOs; [ — MgCl, [If — Mg(OH), [IF — MgSO,.

1) Bozbmem tBepabiii MgCO; n nobasum k Hemy pactop HCI.

MgCO; + 2HCI O MgCl, + H,0 + CO,1 .
MgCO; + 2H' O Mg® + H,0 + CO,t.
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TBepaplii KapOOHAT MAarHUs PACTBOPUTCS B KUCJIOTE U OYIET BBIACIATHCS
ras.
2) K mony4uerHOMY pacTBOpy M00aBUM MIEI0Yb, HATIPUMED, PACTBOP
NaOH.
MgCl, + 2NaOH [0 2NaCl + Mg(OH),! ; Mg® + 20H™ 0 Mg(OH),! .
[IpoucxomuT BeINaacHUE OEIOr0 0CAAKA.
3) K ocanky nobasiusiem pactop H,SO,.

Mg(OH), + H,S0,00 MgSO, + 2H,0; Mg(OH), + 2H'0 Mg® + 2H,0.
Ocanok pacTBopsercs..

Bapuanr 2.
IIpoBenem crenyromiee npeBpalieHue :
CuSO, I - Cu(OH), [If - Ccuo IF - Cu.
1) K pactBopy MemgHoro kymnopoca (CuSQO,4) 106aBHM OCTOPOIKHO
pactBop NaOH.
CuSO, + 2NaOH = Cu(OH),! + Na,S04,

Cu?" + 20H™ = Cu(OH),! .
BrimmagaeT cuHuii ocauox.
2) TIpoGHpKy € MOITYYESHHBIM OCAIKOM aKKypaTHO HarpeeM Ha CIIMPTOBKE.

t
Cu(OH), 0 CuO + H,0.

Cunnii ocafok mocTeneHHo yepHeer. [Iponcxoaur pasioxeHue
Cu(OH),, ¢ obpazoBanuem uepHoro CuO.

3) s monmyuenust Cu cHavyana nepesegeM CuO B pacTBOp: 100aBUM
pactBop HCI.

CuO + 2HCI O CuCl, + H,0, CuO +2H" O Cu*" + H,0.
UepHblii ocaiok pacTBopsieTcs. Teneps 100aBUM Ty1a MOPOIIIOK JKee3a.
[Nonmy4eHHyI0 CMECh MOYKHO OCTOPO’KHO TPOKUIISITUTH Ha CIIMPTOBKE.

CuCl, + Fed Cut + FeCly; cu® +Fe’ 0 Ccu’y + Fe™.
Ha gre mpoOupku ocTaeTcst KpaCHBIM 0CaI0K MEIH.

Bapmuanr 3.
IIpoBenem creayromue NpeBpaleHUs:

znCl, 0L znoH), 0 1o zncl,.

;

Na,ZnO,

1) K pactBopy ZnCl, no6aBum HemHoro pacrsopa NaOH.

ZnCl, + 2NaOH O Zn(OH),! + 2NaCl, Zn** +20H™ O Zn(OH),! .

Brinazaer Gesblii CTyIEHUCTHINH 0Ca/IOK.
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2) BrimaBmuii ocafiok pa3aenuM Ha JBe paBHbIe dacTh. K mepBoi
npobupke nodasum pacteop HCI.

Zn(OH), + 2HCI O ZnCl, + 2H,0, Zn(OH), + 2H" O Zn*" + 2H,0.
Ocaznok pacTBopsieTcs..
3) Ko Bropoii npodupke nodasum n3doeitok NaOH.

Zn(OH)+2NaOHO Nay[Zn(OH),], Zn(OH),+20H T [Zn(OH),]*".
OO6pa3zyercs ruapokcokomIuieke nuHKa. (IlpuBeneHHas B yaeOHUKE
¢dopmyna Na,ZnO, He BepHa I peakii B pacTBOPaXx).

Zn(OH), B peakuusx 2) u 3) BemeT cedst, Kak aTMOCHEPHBINA THAPOKCHII,
pearupys u ¢ KUCJIOTOU, U C OCHOBAHUSIMHU.

Ilpaxmuueckasn paboma Ne 3.
IKcnepumenmanvHvle 3a0a4u O pAcnO3ZHACAHUIO
U ROJIYHUEHUI0 euiecme

Bapmuanr 1.
B BbIIaHHBIX POOHUPKAX COJIEPIKATCS TBEPbIE Oelbie BenecTna. Js
HadYaja pacCTBOPUM HX B Boje. JJ00aBMM K MMOJYyYCHHBIM PacTBOPaM
H2804.
a)2NaOH + H,SO, 0 NaSO, + 2H,0,
2Na"+ 20H + 2H" + SO, 0 2Na' + SO# + 2H,0,
OH + H' 0/H,0.
Het BuiuMbIX ©3MCHEHMM.
6) K2C03 + HZSC)4 O KzSO4 + HZO + COzT .
2K+ CO7 + 2H" + SO,2 0 2K* + SO, + H,0 + CO,1.
COy% +2H" 0 H,0+ CO,t.
Brigensercs ras.
B) BaClz + HZSC)4 O BaSC);;l + 2HC|,
Ba’" + 2CI"+ 2H" + SO~ 0 BaSO,i +2H" + 2CI".
Ba2+ + 8042_ 0 BaSO,!.
Brmmagaer Oenblii ocamgox.

Bapmuanr 2.
B mpobupkax comepkarcs TBepable Oemnble BemecTBa. CHavaia ux
PacTBOpHM B BOJIC.
a) B oxHoii mpobupke BemecTBO He OyaeT pacTBopsAThCsA. ITo CaCOs.
Jyis oKOHUATENFHOU TPOBEepKH 100aBuM K Hemy pactBop HCL

CaCO; + 2HCI O CaCl, + H,0 + CO,t .
CaCO; + 2H" +2CI~ 0 Ca®" + 2CI™ + H,O + CO,1 .
CaCO; + 2H" O Ca®* + H,0 + CO,1.

Brimensiercs ras.
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6) K ocraBmumest pacrBopam nob6asum pactsop BaCl,. B ognoii u3
MPOOUPOK BEITIAET OeIbIi 0camok. ITo pacTBOp Na,SO,.
N&a;SO, + BaCl, 0 2NaCl + BaSO,! .
2Na’ + SO, +B&" +2CI" 0 2Na" + 2Cl~ + BaSO,! .
SO,” + B&" 0 BaSO,!.

B) B ocrasueiics nmpobupke Haxoantes KCl.

Bapmuanr 3.
B npobupkax — TBepsie Gelble BemecTsa. [lonbiTaeMest X pacTBOPUTD
B Bojie. HepacTBopuBIIIeecs BEECTBO B OHOHM M3 IPOOUPOK — ITO
CaCOs. Anst moaTBEPIKACHHUS MOXKHO J00AaBUTh K HEMY PAaCTBOP KHCJIOTHI
(cmotpu BapuanT 2(a)). Jns onpenenenus Na,SO,4 mpoBeaem
AHAJIOTMYHBIN OMBIT, KaK U B BapuaHte 2(0).
B ocrasuueiicst mpodupke Haxoautcs Ba(NOs),.

Bapuanr 4.
B npobupkax — Tpu pa3audHbBIX pacTBopa. Jlo0aBUM K KaXI0H U3 Tpex
poOupok HeMHOTO pacTBopa NaOH.
a) B mpoGupke, rae HeT BUAMMBIX 3MeHeHHH, coaepxkurcst NaCl.
6) B npodupxke ¢ pactBopom AlCl; BbImnan O6esblii CTyIeHUCTBII 0CaI0K,
pPacTBOPUMBIN KaK B KUCIIOTaX, TAK U B HIEJOYaX.

AICl; + 3NaOH [ 3NaCl + Al(OH)s! .
Al¥ +38CI7+38Na' + 30H™ [ 3Na' 4 3CI~ + Al(OH)s.! .
Al '+ 30H O Al(OH)s!.
B) B mpobupke ¢ pactBopom FeClz ocamok umeeT OyphIit IBET. ITOT
0CaIOK TaK»X€ paCTBOPHUM B KHUCJIOTaX U B n30BITKE ICJIOYH.
FeCl; + 3NaOH 0 3NaCl + Fe(OH)s¢ .
Fe®* + 3ClI™+ 3Na" + 30H™ 0 3Na’ + 3CI™ + Fe(OH)s! .
Fe*" + 30H 0 Fe(OH)t .

3amaua 1.
st onpenenenus npumecu cynbdara sxenesa (I11) B sxenesnom
KyIopoce BOCIIONB3YeMCs KaueCTBEHHOI peakiueil Ha non Fe*', T.e.
IIPOBEIEM PEAKIUIO C KEITON KPOBSHOMN CONBIO.
ZFEZ(SC)4)3 + 3K4[Fe(CN)6] O Fe4[Fe(CN)6]3l + 6K25C)4.

Ecnu npumecs Fe* COJICPKUTCS B KyIIOpPOCE, TO BBINAJIET TEMHO-CUHUHN
0CaJIOK TYpHOYJIeBOW CHHH.

3agauva 2.
st nauana nepesenem FeCls B runpokcun, no6asnss pacrsop NaOH.

FeCly + 3NaOH [ Fe(OH);! + 3NaCl.
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Brimanmaet OypoIit ocamok runpokcua. Tenepb coabeM ¢ HEro pacTBOP IO
BO3MOKHOCTH, a caM 0CaJIOK TiepeHeceM B (happopoBbIid THUTIb U
MPOKaJM Ha orre. OCTaBIIMIACS TOPOIIIOK [[BETA PIKABYMHBI U OyIET
Fe,Oa.

t
2Fe(OH); 0 Fe,0; + 3H,01.

3anayva 3.

Jns momydyeHus agiOMHHAaTa HaTpus HeoOxogumo K Al noGaButh
n30b1TOK pacTBopa NaOH u momoxmath HEKOTOPOE BpEeMSs.
ATIOMUHUHN Ha BO3/1yX€ MOKPHIBAETCS OKCHIIHOM MJIEHKOH, KOTOpas
MEJUIEHHO pacTBopsieTcs B 1enaoun. Cam ke alloOMUHUH ¢ 1IeJI0UbI0
pearupyer AOBOJIbHO aKTHBHO.
3anuieM Bce NPOUCXOAAIINE PEAKIIMHU:

3H,0 + Al,O; + 6NaOH [0 2Nag[Al(OH)¢];
2Al + 6H,0 O 2AI(OH)3 + 3H,1;
AI(OH); + 3NaOH [0 Nag[Al(OH)g].

B pesynbrate 00pa3yercs allOMHHAT HATPHSI.

3anaua 4.
Huist moyuenus: FeCl, npoBenem peakiuro Mmexny Fe u pactBopom HCI.

Fe+2HCI O H,t + FeCl,.

Ilpakmuueckas pavoma Ne 4,
Kauecmeennsie peaxuyuu Ha uoHbl MEMAN106

3apanmue 1.
B xumuu rcxon peakiuy 4acTo 3aBUCHUT OT YCJIIOBUH €ro MPOBEACHUS,
HalnpuMep, OT COOTHOILIEHUSI pEareHTOB.
[pu no6aBnennu k pactBopy AlCl; menouu BeIagaeT ocagok
TUAPOKCHUAA, T.K. LIEJOUYb B 3TOM CIIy4ae B HEJOCTATKE.

AlCI3 + 3NaOH yiex0cry) O AI(OH)34 + 3NaCl.

[Ipu no6aBnenuu k menoun pactsopa AlClz ocamox He BBIIAAAET, T.K.
Al(OH)3 cpasy e pearupyet ¢ uzdbsitkom NaOH 10 oOpa3zoBanus
THIIPOKCOKOMILICKCA.

AICl3 + 6NaOH,;5, 0 3NaCl + Nag[AI(OH)g] ¢ .
3ananue 2.

Jlns moaTBepkaeHus kauecTBeHHOTro coctaBa CaCl, 1o6aBuM K ero
pacTBopy KapOoHaT Hatpus. [Ipu 3TOM BbITIaAeT OEIbIi 0CAIOK.

CaCl, + Na,CO, = CaCOs! + 2NaCl:
Ca®* +2CI"+2Na" + CO3™ O CaCO,l +2Na'" + 2CI;
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Ca" + CO}™ = CaCO;!.

s onpenenenus nonos Cl™ B 06pasiie MOKHO HCITOJIB30BAaTh PACTBOP
AgNO;, KoTOpHII JaeT HEPACTBOPUMBIN OCITBII OCaTOK.
CaCl, + 2AgNO; 0 Ca(NOs), + 2AgCl 1L ;
Ca® +2CI" + 2Ag" + 2NO;” 0 C&" + 2NO; + 2AgCl 1.

3amanmue 3.
IIpoBenem cneayronre NpeBpamieHus:

Fe (I FeCl, (Tf - FeCl,.
1) PactBopum >xene3o B pactBope HCI.

0 +1 +2 0
Fe+2HCI O FeCl, + H, 1 Fe+2H" = Fe* + HJ 1.
28 4
Brizensiercs Bogopos. Termeps mpoBepum B pactope Hamuune Fe?' ¢
MOMOIIBIO0 KPACHOW KPOBSHOM COMH.

3FeCl, + 2K3[Fe(CN)] 0 Fes[Fe(CN)gl,¢ + 6KCI.
3Fe” + 2[Fe(CN)g]* O Fes[Fe(CN)g],t .

BhInajaeT TeMHO-CHHMI 0Cal0K TYpHOYIJIEBOI CHHM, CIIE0BATENbHO,
nonbr Fe?" — MOJTyYEeHBI.
2) Tlepeseaem Fe* B Fe*!, ncnonbays xnopryio Boxy. XiiopHas Boxa —

sto-pactBop Cl, B BozE.
2+ 0 4
2FeCl, +Cl, 02 FeCl] . 2Fe” + CIY O 2F€™ + 2CI.
28 | i
IlBeT pacTBOpa U3 3€J€HOTO MEPEXOAUT B KEITO-KOPUIHEBBIN. Tenepb
MPOBEPHUM PACTBOP HA HAJUYHE Fe*" ¢ momormpro xeroit KpOBSIHOM
COJIH.
4AFeCl; + 3K [Fe(CN)g] O Fey[Fe(CN)gls! + 12KCl.
4Fe® + 3[Fe(CN)g]" 0 Fe Fe(CN)gls! .

Ecnu BrimazaeT TeMHO-CHHUH 0caloK (TypHOYJIeBa CHHB), TO B PACTBOPE
coneprxkarcs nonst Fe®'.

3amanmue 4.
Momyuarm FeSO,.
1) ITpoBenem peaxmuio Fe ¢ H,SO,.

0 +1 +2 0
Fe + H,50, 0 FeSO, + H, 1.
28

XKerne3o pacTBopsieTcs B KHCIOTE U BhIICIsACTCS ra3. B pactBope
octaetcst FeSO,.
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2) IIposenem peaxmuio Fe ¢ pactBopom CuSO,.

2+ 0 2+ 0
CUSO4+FGD FeSO4+Cu L.
28

Brimagaet kpacHbIN ocaiok MeaH, B pactBope octaercs FeSOy,.
3) U3 pactBopa comu Fe?" monyunm cragana ruapokcus sxeiesa (I1).

FeCl, + 2NaOH O Fe(OH),! + 2NaCl.
Fe?" + 20H™ 0 Fe(OH),! .

Conbem octaBuiics pacteop u go6aBuM H,SO,. O6pasyercs FeSOy.

Fe(OH), + H,S0, O 2H,0 + FeSO;;
Fe(OH), + 2H" 0 F&*" + 2H,0.

4) Eme FeSO4 moxuO monyuuts u3 FeSO3 100aBneHrEM KUCIOTHL.

FeSO; + H,S0, 0 FeSO, + H,0 + SO, ;
FeSO, + 2H" 0 Fe** + H,0 + SO,t.

3amanmue 5.
[IpoBepuM kauecTBeHHBIN cocTaB cynbhara xenesa (I1).
1) JokaxkeM cojepikaHre B PaCTBOPE HOHOB Fe?*. Hcnone3yem nis
3TOr'0 Kaue€CTBEHHYIO PEAKIIMIO C KPACHOW KPOBSIHOM COJIBIO.

3FeSO4+ 2K4[Fe(CN)e] U Fes[Fe(CN)el 24+ 3K,SO,;
3Fe’ + 2[Fe(CN)g]* O Fes[Fe(CN)gl L«

BhinaieHne TEMHO-CHHETO 0CaKa FOBOPHT O Hammdun HoHoB Fe?'.
2) JlokaxkeM conepkaHue B pacTBope HOHOB SO,°~ peaKiiieil ¢ CoIbio
Gapwusi.

FeSO, + BaCl, 0 BaSO,! + FeCl;
SO~ + Ba®* 0 BaSO,!.
Brimagaet Gelblil ocasiok, He pacTBOPSIOIIUNACS B KHCIOTaX H IIEJI0Yax.
CliefloBaTelIbHO, pacTBOp comepkan SO,
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XumMnuyeckuii npakTukym | 1.
CBolicTBa coelMHEHUI HEMeTAJIOB

Ilpakmuueckan paboma Ne 5.
Ilonyuenue conanoil KUciomel u usyyenue ee ceolicme

Tonyuenue constro# kuciaotel (HCI):
a) bynyun neneryueit cunbHoi kucnoTo#, HoSOukomm) cIOCOOHAS
BBITECHSATH JPYTUe KUCIOTHI U3 uX cojiel. B nannom cnyyae HCl taxoke
CWJIbHAS KWCIIOTa, HO OHA 00JIafjaeT JeTyIUMH cBolicTBaMu. [1oaTomMy
AJIs €€ MOJTy4eHHUs UCTIONB3YIOT peakiuio ¢ HoSO4our) IPY HATPEBAaHUK

t
H2SO4comy + NaCl, 0 NaHSO, + HCl 1.

B cunmbHO kucnoit cpene cpenHsis coiib Nap,SO, epexoIuT B KUCITYIO
NaHSO,.

N&,SO, + H,S0, 0 2NaHSO0,.

be3 HarpeBaHus B pacTBOpE YCTaHABIMBACTCS HOHHOE PaBHOBECHE.
XJI0pOBOIOPOJI HE BIACISICTCSL.

NaCl + H2$4 0 NaHSO4 + NaCl.

2)-PacTBOp XJIOPOBOAOPOAa HEMHOTO TSKEJCE BOJIBI, IOITOMY MBI
MOJKEM HaOJII0/IaTh TOHKHUE OITyCKAIOIINeCs CTPYHKH erlle He
MEPEMEIIABIICHCS, TOJNBKO YTO 00Pa30BaBIICHCS MPH PACTBOPCHUH
COJISTHOM KHCJIOTBI.

3) XJ10poBOIOPO.T OUEHB XOPOIIIO pacTBOpUM B Boje. Eciu koHely
ra300TBOAHOM TPYOKH OIYCTHTh HU3KO K MTOBEPXHOCTH BOJBI, TO MOXKET
TIPOU3OWUTH BCACBIBAHME PACTBOPA B TPYOKY.

IMocmotpute puc. 18 u3 yaeduuka (ctp. 83), WILTIOCTPUPYIOIIHHA
XOPOIIIYI0 paCTBOPUMOCTE XJIOPOBOIOPO/Ia B BOJIE.

N3yuyenune cBONCTB CONSTHOM KHCIOTHI:

Jlyis M3y4YeHUs: CBOWCTB COJISTHOW KHCJIOTHI MMPOBEJEM HECKOIBKO
XapaKTePHBIX JUI HEC PCaKIIHi.

1) He Bce MeTaiuibl pearupyror ¢ COISTHOW KUCIO0TOl. W net peakuus, uin
HET 3aBHCHUT OT aKTUBHOCTHU MeTaiia. YeM aKTHBHEH MeTall, TeM
ObIcTpee uaetT B3aumoeicTeue. s yno0cTBa MOXKHO pacCMOTPETh
ANEKTPOXUMHUYECKHAN P HANPSHKCHUH METaUIoB (OH HAXOTUTCA Ha
(dop3are B KoHIIe yueOHHMKA). Toraa MeTamibl, Haxosmuecs nepen Ho,
pearupyror ¢ Kucioramu, nocie H, — He pearupyror.

ITostomy Zn u Mg BeitecusitoT H, U3 KUCHOTHI:

Zn+ 2HCI O ZnCl, + H,1,
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Mg+ 2HCI O MgCl + H,t.
C Menplo cossiHas KUCIIOTA HE pearupyer.
2) B ueTBepToii MpOOHpPKE NPOTEKAET PEaKLIUs:

t
CuO + 2HCI O CuCl; + H,0.

CuO pacrtBopsieTcs B KUCIIOTe, 00pa3yeTcs Toiy0oil pacTBop 3a cyer
okpaueHHbIX HoHOB Cu?’.
B maroii npobupke nponcxomut pacrsoperne Cu(OH), B HCL

Cu(OH), + 2HCI O 2H,0 + CuCl,.

Taxke obpasyercs romy6oit pacteop (Cu?").
B mecroii mpoGupke:

CaCO; + 2HCI O CaCl, + H,0 + CO,1 .

Bonee cunpHas KUCIOTa BEITECHSET Ootee cnabyio YroIbHYIO KHCIIOTY,
KOTOpas pas3jiaraeTcst Ha YIIIeKUCIBIA Ta3 U BOIY.

H,CO; 0 CO,t + Hs,0.

3) Crauana 3anumem Bce peakuuu ¢ AgNO;.

HCl + AgNO; O AgCll + HNO;;
NaCl + AgNO; -AgCli. + NaNOg;
CaCl, + 2AgNO; T 2AgCl | + Ca(NOy)s.

Bo Bcex mpobupKkax BEIagacT OeJblii 0ca10K, He paCTBOPHMEI B
HNOs xomm)-
Amnamorudno mpoucxoaat peaxiuu ¢ Pb(NOs),:

2HCI + Pb(NOs), O PbCl,i + 2HNO;;

2NaCl + Pb(NOs;), O PbCl,1 + 2NaNOs;
CaCl, + Pb(NO3), O PhCl,i + Ca(NO3),.

Tax kak pactBopumocts PbCl; Bce-Taku 10CTaTOUHO BENMKA, TO 0CATOK
BBINAJIACT JIUIIb U3 JOCTATOYHO KOHIICHTPUPOBAHHBIX pacTBOpoB. [Ipu
no6aBineHNH U30bITKa KOHIIeHTprpoBaHHOH HNO3 KOHIIEHTpalisi HOHOB
Pb* u CI” YMEHBIIIAeTCs, KpOME TOT0, paBHOBecHe u3-3a m30biTka HNO;
CMelIaeTcs BIEBO, no3ToMy ocanok PbCl, pactBopsiercs.

a) 1 ToT0, YTOOBI OTIAMYHUTE COSHYIO KHCIIOTY OT APYTHUX KUCIIOT,
MoxkHO npoBectu peakiuio ¢ AgNO; mwin Pb(NOz),. B pesynbrare
BBINAIaeT OeNbIi TBOPOKUCTHIH ocanok AgCl nim MaIopacTBOPUMEIiA
PbCls.

0) XJIOpHUIbI ONIPENEISAIOTCS HHBIM 00pa3oM.

B) CONSHYIO KHUCIOTY OT XJIOPUAOB MOXHO OTIMYHUTE PEaKInei ¢
MeTaJUIaMU.

HCI pearupyer ¢ MeTayiaMu ¢ BbIJEJICHUEM BOJOPO/A.

87



Ilpaxmuueckasn padboma Ne 6.
Ikcnepumenmanvhole 3a0auu no meme «Iloozpynna kucnopooay

3amaua 1.
s mokazarenscTBa MPOBEAEM CHavasla peakiuio CEpHOM KUCIOTHI € Zn.
Zn+ H,SO, 0 ZnSO, + Hy1 .
[uHK BBITECHAET BOAOPOM U3 KUCIOTHI, T.e. H,SO, comepxut noHst
BOJIOpO/IA.
Iposenem peakuuro H,SO, ¢ pactBopom comu Ba":
BaC12 + H2$O4 O BaSO4i + 2HCI.
Brimanaer 6emnblii 0caiok, HE PACTBOPUMEIN B KUCJIOTaX U OCHOBAHHUSX,
2+
1.¢. HSO,4 conepxut nonsr SO4°".

3amaua 2.
B peaxkiin niuHKa ¢ pa3daBiIeHHON CepHOI KUCIIOTOH BBIACISIETCS BOJOPOI:
IIpu peakuuu Zn ¢ KOHUEHTPUPOBAHHOM CEPHON KHCIOTOM BBIIEIACTCS
H,S, obnanaronuii HEPUATHBIM XapaKTEPHBIM 3aITaxOM.

47n + 5H,SO4xomy 1-4ZNSO, + HoSt + 4H,0.

Pas0aBiieHHast cepHast KUCIIOTA pEearupyeT ¢ MeTalIaMu, KaKk OObIYHAS
MHUHepaJlbHasl Kucnora. KoHIeHTpUpOBaHHAS CCPHAS KUCIIOTA BEAET
celst yKe KaK KUCI0Ta-OKUCIUTEIb, B PE3yIbTaTe pEaKIusl IPOUCXOIUT
IO-APYTOMY.

3anaua 3.
XnopHas 1 OpOMHast BOJIa — OKHUCIIUTENH, TIO3TOMY B 00€HX MpoOHUpKax
CyIb(HI OKUCIHUTCS 10 CEPHI.

N&S + Cl, = S+ 2NaCl;

NaS + Br, = S+ 2NaBr.
PactBOpHI 0OECIIBEUMBAIOTCSL.
3amaua 4.
V¥ nHac ectb Tpu paznuunbix BemectBa: HCI; H,SO,4; NaOH.
1) Jnst onpenenennss NaOH M0KHO HCITOJIB30BaTh JTAKMYC
(mHIMKaTOpHAsS OyMaXKKa JOJDKHA MIOCHHETDH B MISJIOYHOMN Cpele) NiTh
pacteop Mg?".
MgCl, + 2NaOH O 2NaCl + Mg(OH),! .
B mpobupke ¢ NaOH Beimazer 6elnblit 0cagok, B OCTAIbHBIX BUAUMBIX
U3MEHEHUN He TPOU30MACT.
2) st onpenernernst H,SO, Hazo ncnonbsosatk pacteop Ba?™
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H,SO, + BaCl, 0 2HCI + BaSO,! .

Beimagaer 6exsiit ocanok, ¢ HCI pacteop Ba®* He B3anmozeiicTByer.
3) B ocraBmreiics mpooupke pactBop HCI. Jlns mpoBepku 106aBuM
pactBop AgNOj3 niu Pb(NO3),.

HCl + AgNO; 0 AgCll + HNOg;
2HCI + Pb(NOs), 00 PbCl,1 + 2HNOs.
Brinagaer Oeliblii 0caiokx.
3anayva 5.

[Moapennas conp umeet Gopmyiy NaCl. /s onpesesieHus npuMecu
Cynb(aTa MOXKHO HCIIOIb30BATH KAYECTBEHHYIO PEaKiio ¢ Ba?'.

Na,SO, + BaCl, 0 2NaCl + BaSO,! .

Ecnu BeImamaet Oernblil 0caiok, He paCTBOPUMBIN B KUCJIOTaX U
IeJI0Yax, TO TIOBAPEHHAsI COJIb COACPKUT MPUMECH CYJIb(aToB.

3anaua 6.
Jlns onpenenenns cynb(ara HCTOIb3YeM XapaKTEPHYIO PEAKIIHIO C
pactBopom Ba®'.

Ba?" + SO, 0 BaSO,.

Brinanaet 6ebiii ocagok. C XIOpUIOM M HOIUAOM PEAKIUs HE HIET.
2) [l olipeienenus Xaopuaa 1 noanaa BosbMem pacteop AgNO;
(TIpenBapuTEIILHO POBEPUB Ha CyIb(AT).

Ag'+ClI" 0O AgClL,
Ag'+170 AglL.

AgCl — 6ensrit, Agl — xentsrit. I10 1[BETY MOKHO OIPEACIUTH COCTAB
BBIJIAHHOM COJIH.

3anava 7.
PacTBOpUM MOITy4eHHBIH OKCHI] MEIM B CEPHOI KUCIIOTE NP HArPEeBaHUU:

t
CuO + H,S0O, 0 CuSO, + H,0.

Oo6pa3yercs roy0oii pacTBop cyiabdara Meau.

[Moxyuennsrii pactBop CuSOy4 nepenbeM B (paphopoByIO HalIeuKy U
MIPOJOJKUM TPETh HA OTHE JI0 MOSIBJICHHS cI1a00i MICHOYKH Ha
MIOBEPXHOCTH PACTBOPA. 3aT€M CHIMAEM YaIICUKy C OTHS M OCTaBIsIEM
oxXJaxkaaThes. B pactBope 00pa3yroTcs KpUCTAIBI MEHOTO KyTIOpoca.
Teneps MX MOKHO OCTOPOXKHO OT(HIBTPOBBIBATH U BBICYILIUTb.
®dopmyna meqHOoro Kymopoca — CuSO4[[SH,0.
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3anaua 8.

Bo3bMeM pacTBOp COJISIHOM KHCIIOTHI U IOOABUM €€ B KaKIYIO U3 POOUPOK.
B mpobupke ¢ cynbpdarom HHUUErO HE TIpou3oiaeT. B AByX npyrux
mpobupKax BeIAENAETCS ra3. VX MOKHO pa3INdnTh 110 3aIaxy.

Na,S0s+2HCI0 2NaCl+H,0+S0, 1,
Na,S+2HCI O 2NaCl+H,St .

SO, umeer pe3kuii HenpUATHBIH 3anax, HoS nMeeT xapakTepHblid 3anax
MOPYEHBIX SIHII.

Ilpakmuueckas paooma Ne 7.

Honyuenue ammuaxa u uzyuenue e2o ceoucme
[Monyuenne ammuaka. [IpoBesem Bce IEHCTBUS, ONTUCAHHBIC B yUeOHUKE.
W3 razootrBogHON TpyOKH OyaeT BeIENAThCS aMmMuak. OH pacTBOpsETCS
B BOJIe, IPOIUTABIIEH (eHOIPTAIEHHOBYIO OyMaXKKY.

NH; + H,0 0 NH,OH.

B pesynpraTte 0Opa3yercsi THAPOKCHI aMMOHUS, KOTOPBII HMeEeT
HIETIOYHYIO PEaKIUI0 M OKPAIINBACT HHAMKATOP B MAIIMHOBEIN IBET.
Ecmm mogHecTH K OTBEPCTINIO POOKH CTEKIISTHHYIO MAJIOUKY, CMOYCHHYIO
KOHIICHTPUPOBAHHOW COJISTHOM KUCJIOTOM, TO HaJl OTBEPCTHEM
obpasyercs 6emast gpiMKa. IIpOrCXOANT peakIus:

NHs+ HCl O NH.CI.

NH4C1 obnagaer neTy4ecTbio, €ro YaCTHYKH MOJTHUMAIOTCS BMECTE C
aMMmuakoM. VIX MBI 1 BUZTUM B BHZE OEJION ABIMKH.

[IpoBeneM pacTBOpeHHE aMMHaKa Tak, Kak dTO OIMCAaHO B yueOHHKe. W3-
3a OYeHb XOPOIIeH paCTBOPIMOCTH aMMHaKa BoJia B IPOOHpKe
nogauMaetcsi. O6pazyercst NH4OH.

1. 3anumem ypasaenue peakiun Mmexxay Ca(OH), u NH,CI.

Ca(OH), + 2NH,Cl O CaCl, + 2NHz1 + 2H,01.

Kak MOXHO BHIETb U3 YPaBHEHUS, B PEAKIIMU 00Pa3yrOTCs aphbl BOJBL.
OHU KOHJIEHCUPYIOTCS Ha O0JIee XOJIOIHBIX CTeHKaX Mpooupku. Ecim
KaIeJIbK{ BOJBI IONAyT Ha pacKaJICHHOE HO, TO IPOOUpPKa MOXKET
TpecHyTb. [109TOMY €€ HAKJIOHAIOT TaKUM 00pa3oM, YTOOBI KalleJIbKU
CKATBIBAJIMCH K OTBEPCTHIO MIPOOHPKH.

2. AMMuaxk sterde Bo3ayxa (T.k. M(NH3) = 17 r/mons; M(Bo3nyxa) =

= 29 r/monb). OH moHUMAETCs BBEPX, IOATOMY €ro HaJlo cOOMpaTh B
TIEPEBEPHYTYIO POOUPKY. AHAJIOTHIHO MOXHO codbupath Ho(M =

2 r/monb), CHy — Metan (M = 16 r/monb); He (M = 4 r/Moinb) 1 apyrue.
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3. Ecim BMecto HCI mogHEeCTH K OTBEPCTHIO MPOOHUPKU C aAMMHAKOM
MaJI04Ky, CMOYEHHYIO0 KOHIICHTPUPOBAHHON a30THOM KHUCIOTOM, TO MBI
HUYETO HE YBUIIUM.

NHs + HNO; 0 NH,NO;.

NH;NO; — He 06namaet eTydecThio.
4. OOBIYHO TSI OTIPEIEIICHUS] OCHOBAHHUN UCTIONB3YIOT PEAKITHH C
o0pa3oBaHHEM HEPACTBOPUMBIX THAPOKCHUIOB, Harpumep, Mg(OH),.

2NH,OH + MgCl, O 2NH,Cl + Mg(OH),! .

Brimanmaer 6enbiii 0caiok.
M3ydeHnne cBOMCTB BOAHOTO pacTBOpa aMMHAKA.

1. Bomspli pacTBOp amMMuaka HMeEET IIEJIOYHYI0 Cpeny, T.€. Jaer
MAJIMHOBYIO OKPACKy ¢ (DeHOI(PTAICHHOM .
[Ipu kunsUeHUH pacTBOpa rUAPOKCU] AMMOHUS paslaraercs, B
pE3yJIbTAaTE YEro aMMUAK yJIETAET, U PACTBOP CTAHOBUTCS HEUTPAIbHBIM.

t
NH,OH 0 NH;+ H,01.

denondranenH B HEHTpaIbHOU cpelie — OeCBETHBIMH.

2. @eHondranenH 1aeT MAIMHOBYIO OKPACKy B PacTBOPE THAPOKCHIA
aMMOHHS, TaK KaK TOT siBisieTcst ocHoBaHueM. [Ipn 100aBneHn KUCIOTHI
TIPOMCXOJNT HEWTpaIN3aIys 1 [BET FCIC3ACT.

NH;OH + HCI O NH,CI +H.0,

OH +H" O H,0.
3. [Ipoucxoaut B3anmoeiicTue Mexay pacteopom AlCl; m NH,OH.
AICI; + 3NH,OH O AI(OH)st + 3NH,CI,

Al* +30H™ O AI(OH);!.

Beinaaet Oeblii CTYICHUCTBIH 0CAIOK.

Ilpaxmuueckasn padboma Ne 8.
Ikcnepumenmanvhuie 3a0auu no meme «lloozpynna azoma

3amaua 1.
a) PactBoprM amMMHak B BOjie ¥ IPOBEPHM OCHOBHBIC CBOMCTBa pacTBOpa.

NH; + H,O O NH,OH, 2NH,4OH + MgCl, = 2NH,Cl + Mg(OH),! .
Brimanaer 6emnblit ocanok. DeHondraienH OKpalmBaeTCs B MATHHOBBIH
LBET.

0) KoHueHTprupoBaHHas a30THAs KHCIOTa PACTBOPSET METAILTHYECKYIO
MeJb.
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Cu + 4HNO; o) O Cu(NO3), + 2NO,L + 2H,0.

OO6pa3zyeTcs Tory00# pacTBOp M BhIACISAETCS OyphIit ras.
B) Hutpar aMMoOHMsI pu HarpeBaHUK pasjaraeTcs Ha JBa ra3000pa3HbIX
(npu t°>100°C) BewecTBa:

t
NH,NO;O NO1 + 2H,01.

HpI/I Harp€BaHWM C MICJIOYBI0 BBIACIACTCA aMMHUaK:

t
NH,NO; + NaOH 0 NaNO; + NHt + H,0.
AmMMmuak MOJKHO OIPCACIIUTS I10 3allaXy WM KaK YKa3aHO B ITYHKTC a).

3amaya 2.
IMposenem peaximio (NH,),SO, 1 NH4,NO; ¢ Ca(OH)s.
B pe3ynbraTte B3aUMOAEHCTBUS MTUTATEIBHBIN 3JIEMEHT a30T
yJIETYYUBACTCS B BUC AMMHUAKa:
(NH,),S0O, + Ca(OH), =CaSO,! + 2NHst + 2H,0;
2NH,NO; + Ca(OH), = Ca(NO5), + 2NH31 + 2H,0.

3anayva 3.
a) Jlns onpeneneHust NH," MOXHO HCTIONB30BATH PEaKLuIo € MIEN0YbI0
[IpU HarpeBaHUU

t
NH,Cl # NaOH 0 NH,t + Hs0 + NaCl.

Heycroituusiit NH,OH pa3znaraercs npu HarpeBaHuu ¢ 00pa3oBaHHEM
razoo0pasHoro ammuaka. Onpenenenne NH; nogpoOHo onucaHo B
3agade 1(a).

Xnopua-uonst Cl” MOXKHO OTIPENEUTh C TIOMOIIBIO HOHOB Ag' MK Pb*".

AgNO; + NH,CI O NH;NO; + AgCl.L.

Pb(NOs), + 2NH,CI O PbCl,1 + 2NH4NOs.
Brmagaror Oenble OcankH.
0) AHAIIOTHYHO OIpPEEIAIOTCS HOHB aMMOHHs NHJ B cylbdarte.
Cynbbar-nonst SO,°~ onmpenensoTes peakiueii ¢ pacteopoM Ba?".
BaCl, + (NH4),SO, 0 2NH,CI+BaS0O,!
Brimanaer 6emnblii 0caiok, HEPaCTBOPUMBIHN B KHCIOTaX U MIEI0Yax.
3anaua 4.
3amumiem GopMyJibl BeIIAHHBIX yao0peruii: ximopun kanus — KCl;
ammuagnas cenutpa — NH4NOs; cynepdochar — Ca(H,PO,).,.
Cuauana onpegenum Ca(HoPOy),. Jlyist 3T0r0 Bo3bMeM H30BITOK
pacTBopa IIeI0YH.
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3Ca(H,P0O,)+12NaOH 0 Cay(PO,),! +4NaPO,+12H,0.

Brimagaer Genbrit ocagok. B mpoOupke, rae Haxoauach aMMUuaTHast
CEJIUTPA, MO/ JCHCTBUEM LIEIOYH BBIACISAETCS Ta3:

NH;NO; + NaOH=NaNO; + NH31 + H,0.
Omnpenenmum teneps KCI. JTist aToro no6asum pactBop AgNO; min
Pb(NOs),.
AgNO;+KCl O AgClL +KNOs,
Pb(NO;),+2KCl O PbCl,1 +2KNOs.
Brimagaer Oelblit ocamok.

3amaua 5.
1) [Tpoxanusas TBepabIii NH4Cl MOXHO MOTyYUTh YHCTHI aMMHAK.

t
NH,Cl O NHst + HCl1.

[Tpu pasnoxxennu o0pasyroTcs JBa ra3000pa3HbIX npoaykra. [Ipomyckas
3Ty CMECh Yepe3 IEeJI0Ub, MBI H30aBISIEMCS OT XJIOPOBOAOPOIA.

HCI + NaOH O NaCl + H,0.

OcTaeTcst YUCThI aMMHAK.
2) 3 (NHy4),SO4 1 NH4NO; aMMuak MOYKHO IOIYYHUTh B
CUIIBHOIICIIOYHO Cpejie HPU HarpeBaHUM.

(NH,),SO;+ 2NaOH O 2NHst +H,0+N&a;SO,,
NHsNO; + NaOH.O NH31 + H,O + NaNQs.

3amaya 6.
1) ITepBast nOHHAs PEeaKIUs COOTBETCTBYET peaKIMK HEHTpaTU3alny.
HCI+NaOH O NaCl+H,0, H*+OH™ O H,0.

2) Bropas nonHas peakmnus — ocaxaeHue BaSOy;

BaCl,+Na,SO, [ BaSO,! +2NaCl; Ba™*+S0,* = BaSO,! .
3) [ocnennsist peakmus — ocaxaeHue AgCl:

AgNOz+KCl O AgCI+KNOs;, Ag'+Cl~ 0O AgClL.

3apaua 7.
1) PacTBOpHM MeTayUIMYECKYIO ME/lb B KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTE:

CU+4HNOs oy O CUNO3)+2NO,1 +2H,0.

Ob6pasyrouruiics roayooit pacteop coaep:kut Cu(NOz),.
2) Pactopum Cu(OH), B HNOs!

Cu(OH),+2HNO; O Cu(NO3),+2H,0.
O6pasyeTtcs rosryooi pactsop Hutpara meau (IT).
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3) Honyunm Cu(NO3z), uepe3 peakiuio 0CaKICHUSL.
CuSO,+Ba(NO3), 0 BaSO,! +Cu(NOg),.

OO6pa3zyetcs Oenpli 0caI0K, €ro He0OX0IUMO OTHHUIBTPOBATH.
Ocrasuuiics pactBop — CU(NOg),.

Ilpaxmuueckasn padoma Ne 9.
IHonyuenue oxcuoa yenepooa (IV) u uzyuenue
e2o ceoiicme. Pacnoznaeanue kapoonamos
[Monyuenne oxcuaa yraepoaa (IV) n u3ydeHnue ero CBOWCTB.
1. Ilpu nedTCBUU COMSTHONM KUCIOTHI HA MEJ UM MPaMop OHU
pacTBopsitoTcs, pu 3ToM BeiAensercs CO,. @opmyna mena u
mpamopa — CaCQOs;.
CaCOz+2HCI 0 CaCl+CO,1+H,0,  CaCOz+2H' 0 Ca® + CO,1 + H,0.
2. B mpobupke ¢ U3BECTKOBOM BO/IOM POUCXOIST JIBE
mocienoBaTebHbie peakiuu. CHavyana npoucXoauT oopa3oBaHue 0ei1oro
ocajika
Ca(OH),+CO, 0 CaCOs! +H,0.
3aTeM 0caJloK pacTBOPSIETCS.
CaCO3+CO,+H,0 [ Ca(HCO,),.
Ca(HCO3), — pacTBOpHMOE BELIECTEO.
CaCOs+CO,+H,0 T Ca*'+2HCO;..

3. Ilpu nponyckanuu CO, uepe3 AUCTUIUIUPOBAHHYIO BOAY YIJIEKUCIIBII
ra3 4aCTHYHO PacTBOpPsIETCs ¢ 0Opa3oBaHueM yroibHOU KUcioTel HoyCOs.
C02+H20 D HZCO&

Kak kucnora HyCO3 uMeeT KUCITy O peakIuio, MO3TOMY JIaKMYC
OKpAaCHUTCS B CHHUH IIBET.
PacnosnaBanue kapOOHATOB.
Hawm Beigano 4 Bemiectsa: Na,SO,4, ZNCly, KoCO3, NaSiOa.
1) Cuavana npubasum pactsop HCI. [Ipu sTom peakius noineT Tonbko
B JIBYX IIPOOHpPKaX.
K,COz+2HCI 0 2KCl+H,0+CO,1.
2K* +CO7+2H"+2CI" 0 2K*+2CI™+H,0+CO,1 .
CO7+2H" 0 CO,t +H,0.

Brinensiercs ras.
Na,SiO;+2HCI O H,SiO;! +2NaCl.
2Na'+Si 032_+2H++ZCI_ 0 H,SiO;1 +2Na'+2Cl™.
SO +2H" 0 H,SiO;!.
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2) Teneps modaBum pactBop BaCl,. C Na,SO, 3TOT pacTBop maet
0CaJIOK.

Na,SO,+BaCl, [0 BaSO,! +2NaCl,
2Na'+S0,>+BaZ*+2CI- 0 BaSO,! +2Na'+2CI~,
BaZ'+S0,> 0 BaSO,!.

Brmapnaer 6enbiii ocanok. C pacrBopom ZnCly, HU4Ero He IPOMCXOIHT.
3) B ocrasmeticst mpobupke ZnCl,. JJodaBum pactBop AgNOjz, 4T0OBI
IIPOBEPUTH 3T0. BhImanaer Oenblit ocamox.
ZnCl,+2AgNO; O Zn(NOs),+2AgCl L,
Zn*+2CI+2Ag +2NO; 0 Zn**+2NO; +2AgCl L .
Cl™+Ag' O AgClL.

BeiBon: []nst kapOOHAT-HOHOB KaY€CTBEHHOM pEaKIMeH SBISICTCS
peakuus ¢ KUCIOTOM ¢ BbIACICHUEM YIIIEKHCIIOTO ra3a:

COZ+2H" O H,0+CO,t.
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Xumnueckuit npakTukym |11.
CBolicTBa OPraHM4YeCKHUX BEIeCTB

Ilpakmuueckaa padoma Ne 10.
Ilonyuenue smunena u usyuenue e2o ceolicme
1. B npoOupke HaYMHAET BBLACIATHLCS T'a3.

t, H2SO4 (xorm)
CHsOH T2 C,H,1 +H,0.

KonueHTpupoBaHHas cepHas KUCIOTa 3a0MpaeT BOLy U3 CIIUPTA U B
pe3ynbTrare 00pa3yeTcst STHIICH.

2. Ilpu nponyckanuu C,H, yepe3 6poMHyI0 Boay mocienHsis
o0ec1BeYnBaCTCS.

[TponcxoauT OKUCIIEHUE dTHIICHa OPOMHOM BOJIOH 1O JBOWHOMW CBSI3H.
3. IlogKUCTICHHBIH TepMaHTaHAT TaKXKe OKUCIISAET ITHICH.

5C,H+12KMnO,+18H,S0,=10CO,+6K ,SO,+12MnSO,+28H,0.
PactBop KMNO,4 obecuiBeunBaeTcs.

4, HOZ[O)IOKCM BbI,I[eJ'[?IIOIIII/II‘/’ICﬂ ras. Ou TOPUT SIPKUM CBCTALIUMCSA
IJIaMEHEM

t
C,H4#30, 0 2CO,+2H,0.

Ilpakmuueckas paooma Ne 11.
IKcnepumenmanvHvle 3a0a4u O pAcnO3ZHACAHUIO
U NOJIYYEHUIO el eCme
1. Ham Heo0X0 MO ONpEeIUTh TPH BELIECTBA: [NIUIEPHH
(MHOTOATOMHBIH CITUPT), aJbAETHUI, INIIOKO3Y (YIJIEBOL).
OnHOM U3 XapaKTePHBIX PEAKIUI ISl TUX BEIIECTB SBISACTCS
B3aumozeiicteue ¢ Cu(OH),.
CHaayvaia onyunM ragapokcun Mean (I1). Jlms aToro kK MegHOMy
KyIopocy no6aBuM HeMHOro pactBopa NaOH.

CuSO,+2NaOH 0 Cu(OH),! +Na,SO,.

Brinazaer rosry0oit ocajok THAPOKCHIA.
1) K o6pa3oBaBuemMycs oca/iky NpuJIbeM HEMHOT'O ajlbJIeTH/Ia U HarpeeM
CMECH.

O t O
R_C</H +2Cu(OH), O R—CZOH +2CuOH ! +H,0.
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anpaerus romyooi SKENTBIN

2CUOH [] Cu,01 +H,0

JKENTBII KpacHBIN
B pesynbrate o6pasyercs kpacHslii ocanok Cu,O.
2) Teneps k Cu(OH), 106aBUM 1O KaruisiM TIIMLEPUH U CMECh
B30oTaeM. Ocaiok pacTBOpSAETCS, MOMY9IaeTCs PACTBOP SIPKO-CHHETO
ugera. O6pa3yercst yCTOMIMBEIA KOMIUIEKC INIHIEPHHA C MEABIO.

H-OH CH2—OH\C /O—Cle
u
2CHOH +Cu(OH):0] CH—0~  “OH—CH+2H,0
CH,~OH CH,~OH OH—CH,

3) I'moko3a 1Mo CBOMM XMMHYECKUM CBOHCTBAM SIBIISICTCS
QITBIETUIOCTINPTOM, T.€. OHA MPOSABISECT CBOMCTBA U ANbICTHIOB, H
MHOTOATOMHBIX cITUpTOB. Kak anpnernya, oHa BCTyHaeT B peakiui,
XapaKTepHBIE /IS 3TOT0 Kilacca BEIIECTB, B YACTHOCTH IPH HarpeBaHUH
B3aumoeiicTByer ¢ Cu(OH), ¢ o6pazoBaHneM KpacHO-KOPUIHEBOTO
ocagka Cu,O. Kak MHOroaTOMHBIH cIUPT, MII0KO3a JaeT PacTBOP SIPKO-
CHHETO I[BeTa NpH 1o0aBieHUH K Hell cBexero ocanka Cu(OH),.

H ! OH
(IEHrE(IIH—%gO +2Cu(OH), [ (I:Hrhﬂ—%go +2H,0+2CuOH! .
OH ~OH ~ 4 OH ~OH ~ 4

t
2CuOH [1-Cu,04 +H50.

Brimagaer kpacHsrii ocanok CuyO:
4) lns onpeienieHus TPeX JAHHBIX BEIIECTB U3 KaXKI0H MPOOUPKU
nobasum HemHoro Cu(OH),. B nByx nmpobupkax o0pa3yercst spKo-CHHHHA
pacTBop (TTIOK03a U IHLeprH). Termepb HarpeeM Bce TPU CMECH: B IBYX
MPOOHpPKaX BBIMAJET KPACHBIM 0CaT0K (aJIbAETHI U TIII0K03a). Takum
00pa3oM, MbI y3HaeM B KaKO¥ MPOOHUPKE KaKOe BEIIECTBO HAXOTUTCS.
2. MamwvHHOE MacJio COCTOUT, B OCHOBHOM, M3 MPEIEITbHBIX
YIJIEBOAOPOIOB, 3 PACTUTEIBHOE MACIIO — U3 )KHUPOB, 00pa30BaHHBIX
HENpeAeTbHBIME KHCIOTaMH. PacTuTebHOE Macio 00eCIIBEUNBACT
OpOMHYIO BOJY, & MAIIUHHOEC — HET.
3. a) s moy4deHus mpoCcToro 3upa mpoBeeM peakiuio
JETUAPATALUU STUIOBOTO CIIHPTA.
t, H2SO4 (o)

2C,H0H 2 CpHs— O — C,Hg+H,0.
O0pa3yromuii 3pup Ha3bIBACTCS JUITIIOBBIM. [laHHAS peakius
MIPOXOJIUT JIUIIb TPU ONMPECICHHBIX YCIOBUSIX: HATPCBAHUY, B
npucytcTBur HoSO,, ¥ Tpu M30BITKE CIIUPTA.
0) Jlyis mosTydeHus anbIeTuIa U3 CupTa Hy>)KHO MCIIOJIh30BaTh CIIa0bIi
okucuTels, Hanpumep, Cu’".
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t O
C,HsOH+CuO[J Cu+ CHS-cfH +H,0;

o}
CH3—CfH — YKCYCHBIU aJbJIET L.

B) [lpn nanmpHeleM OKHMCICHUN ambAeTHa 0Opa3yeTcsl KUCIOoTa.
.0 t
CHa—C\H +2Cu(OH), ] CH3COOH+Cu,0! +2H,0;

O0pa3yercs yKCyCHasi KUCIIOTA.

4. Caxap — 3TO CIIO)KHO€ OPTaHHUECKOE BEIECTBO, COAepKallee
JIOCTaTOYHO OOJBIIOE KOJUYECTBO yriiepoaa. YToObl okas3arh 370,
BO3bMEM HEeMHOTo caxapa 1 100aBuM kK HeMy HoSOykomm -

Caxap moJ1 [eficTBHeM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI OTIACT
BOJIY M IIPEBPATUTCS B YTIIEPO.

H2S04 (xon

Konuentpuposannas H,SO, 3abupaeT Boxy y caxapa, B pe3yibTaTe
MTOJTy9YaeTCsi CBOOOHBIHN yriaepo (YepHOe BEIECTBO).

5. a) s onpeneneHns Kpaxmalia/ CyImecTBYeT XopoIias KadeCTBeHHAs
peaxst ¢ mogom: OOpa3yeTcsi yCTOWIHBEIN KOMIUTEKC SAPKO-CHHET0
[BETA.

Kamnem HecKOJIbKO Karlellb pacTBOpa noza Ha KapTodels 1 Oenbiii Xiel.
Ecnu Ha nponykrax oOpa3yeTcst cHHee IISITHO, TO OHU COJIepiKaT
KpaxMail.

6) [lys mpoBepky s10J10Ka Ha COJIEp KaHKE IIIIOKO3bI IIPUTOTOBUM
HECKOJIBKO KaIesb 10J109H0ro coka. J[00aBMM HEMHOTO CHHEro ocajKa
Cu(OH),. Ecnut uiccnenyeMplii pacTBOp COOCPIKUT [IIFOKO3Y, TO CHavyasa
MBI TTOJIYYUM CHHUN PACTBOPUMBIM KOMIUIEKC TJIFOKO3bI, KOTOPBIN TIPH
HarpeBaHUU Pa3IoxuTcs 10 kpacHoro CuyO.

6. a) CHavana ompeneanM Kpaxmal, 100aBUB K KOKIOMY U3 TPEX
BEIIECTB pacTBOP Hoja. B mpobupke ¢ kpaxmaiom oOpa3yeTcsi CHHHHA
KOMILTEKC. [ ITI0K03y OT caXxapo3bl MOKHO OTIHMYHUTH 33 CUET
aIBIECTUAHBIX cBOMCTB. Oba BemecTBa 001a1al0T CBOIICTBAaMHU
MHOT'0aTOMHOT'O CITUPTA, HO TOJIBKO IIII0K03a 00aiaeT ee u
cBoiicTBamH anbjaernaa. Jlo6asum B 0oe npodupku Cu(OH),, o6pasyercs
cuHU pacTBop. Ho ToJbKO Mpy HarpeBaHUM C INIIOKO30H BBINAACT
kpacHbIif ocagok CuyO (T.€. IPOUCXOAUT OKUCIIEHUE albJIeTUIHON
TPYIIIBI).

6) CHauvaa onpezaenuM Kpaxmall ¢ ToMolnbio nojna. O0pasyercst CHHHI
KOMIIIIEKC.
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Tenepb NpOBEepHM KHCIOTHOCTH PacTBOPOB MbLIA M TJIHIEPHHA.
I'munepun uMeeT c1aboKHUCITYIO CPEny, a MbUIO — IETOYHYIO.
I'muuepun Taxoke oopaszyer ¢ Cu(OH), cunuit pacTBop (cBOHCTBO
MHOT'0aTOMHBIX CIIUPTOB).

7. Harpeem moisrydeHHbIE pacTBOpbI. B 0/HOHM M3 MpOOMpPOK BHINAAAET
OeNblil 0CaZoK — MPOUCXOMHUT JeHaTypauus Oenka. C TIHIEPUHOM NpH

Harp€BaHUU HUYCTO HE IPOUCXOIUT.

Ilpakxmuueckasa padboma Ne 12.
Pacnosnasanue nracmmacc

HpI/IBe)IeM JJId JaHHBIX BUAOB IJIaCTMACC CTPYKTYPHBIC (bOpMyJILI.

Momumytunen (— CH,—CH, — ) 4,
Momusuamwmxaopug (— CH,—CH —) ,,

Cl
IMomuctupon (—CH,—CH -),,

» OH OH .
deHnonpopmanbIeruaHas CMoa |—cH CH, CH,—
OH
H2 H2
CH,
L | Jn

Ilpaxmuueckasn paboma Ne 13.
Pacno3naeanue eonoxon
3amumeM CTpyKTypHbIE (pOpMYIIbl HCKYCCTBEHHBIX BOJIOKOH:
AneraTtHoe BONOKHO [ — CgH;O,(OCCH3)5 -1, -

I
)
Kanpon [- (CHz)s — C —NH —1,,.

o

JlaBcan [— HC 7@ - ‘(f -0-CH,-CH,-0-], .
(0] (0]
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Ilpakmuueckan paboma Ne 14,
Pacnosnasanue munepanbHyix yOoopenuil
B y‘le6HI/IK€ JOCTAaTOYHO HOZ[pO6H0 MPUBCICHO OMNMMCAHUEC BCEX OMBITOB.
ITosTomMy mpuBeEM JIUIITb BO3MOKHBIE PEAKIIHH.

3) OmnpeneneHne aMMOHHEBBIX MHHEPAIBHBIX yI0OpEHUH:
t

NH,;+OH™ 5 NH,t +H,0.
t

Hanpumep, NH;NOz+NaOH = NaNOs+NH1 +H,0.
4) Onpenenenue cynb(aTHBIX y100peHHH:

SO, +Ba" [ BaSO,!.
Hanpuwmep,
(NH,),S0,+ BaCl, 0 BaSO,! + 2NH,CI.
5) OnpeneneHue XJIOPUA-UOHOB:
Cl"+Ag' 0 AgClL.
Hanpuwmep,
KCl + NaCl + 2AgNO; 0 KNO;+ NaNO;+ 2AgCl . .
Omnpenesnenue GochopHbIX yIoOpeHUIL:
PO,> + 3Ag" [0 AgsPOuL
Hanpuwmep,
K3PO,+ 3AgNO; O AgsPO,l + 3KNOs.
Peakumst AgNOj; ¢ moHamu SO,
2Ag"+ SO~ 0 Ag,SO,t .
7) Onpenenenue kapOOHATOB:
COs +2H" 0 H,0+CO,1.
Hanpuwmep,
CaCO;+2HCI O CaCl+H,0+CO;,1.
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