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§§ 1-3

. PacTBOp caxapa He ABAAETCA 3JIEKTPOJIMTOM, IIPY PACTBOPEHMH B BOJE MOJIEKY-
JIbI CAXAPA He JUCCOLMHUPYIOT Ha HOHBI. XJIOPH HATPHA B PACTBOPE HAXOAUTCH
B Buje noHoB Na* ¥ HooB Cl-, KoTOpBIe 1 IEPEHOCAT dJIEeKTPHUECK Ui TOK.

. BaauMogeiicTBME 4aCTHI] PACTBOPAEMOrO BELLIECTBA C MOJIEKYJIAMH BOJBI.

. 1) PacTBOp rHApPOKCHAA KAIHSH.

. B pactBope cyabdaTta megu (I11) ecTs rugpaTupoBasHble HOHBE Mean Cu?,
HMeoLHe roaydyio OKpacky.

. .20Ca 18228°2p®3s23p°4s?; L20Ca? 1s?2s%2p®3s?3p®
HoH kansnusa COREPIKUT Ha BA 371€KTPOHA MEHBIIE, Y€M ATOM KaJbIUs.

oF 18°28°2p% LoF 1s22s%2p®
Mo dropa coepuT Ha OLUH dNEKTPOH GObIle, YeM aTOM dTopa.
. H,0+H' > H,0*

HOH FrRAPOKCOEMA
B 3TOM HOHE KOBAJIEHTHO [IOJsPHbIE CBA3H, OJJHA U3 KOTOPHIX 00pa3oBaHa no
JOHOPHO-aKLEIITODHOMY MEXaHHU3MY, a JBe Apyrue — 1o oOOMeHHOMY.

N
H—O—H+H'-» |H—0—H

1

H

. a) H,PO, »H'+H,PO;; H,PO; =H +HPO?; HPO> = H' +PO};
6) KOH — K*+OH"; B) AL,(SO,), —2AI* +3S0%".
. 4) AgNO_n HNO,.

. CHyIbHAA KMCJIOTA — KHUCJIOTa, CTeNleHb AUCCOIMAMH KOoTOPOoii 6obLue 30 Y%
(230 %).
Cnabas KMca0Ta — KHUCJIOTA, CTEIEHb JUCCOLIMAIIMHA KOTOPOil MedbIle 3 %
(<3 % ).

10. CunbHble 31eKTpONUTEL: cepHaa kKucaora H,80,, asornas kucsora HNO,,
conauan kucaora HCl, sce menoun (NaOH, Ba(OH), u ap.), cyandar ua-
tpua Na,S0,, xnopun amomunus AlCl, u Apyrue pacTBOpHMBbIE CONH.
Cnabele onexTpoauTsl: ykcycHasa kucaora CH,COOH, yronbHas kuciora
H,CO,, soxa H,0 n np.

3amaau
1+ Hano: m(CuSO,) = 3 wors l Pewenue: Csu’gn(‘) +H S:Cmuns?l+H SO, ;
Haiimu: (CuS) wom ' s6r ae
M(CuS) =64 + 32 = 96 mons; § = Ln—(ggﬁ;

m(CuS)=5-96=480r.
Omeem: m(CuS) = 480 r.
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174r

2. Jano: m(coan) =174 r | v-1
Pewenue: 221,(0H+ H,S0,=K,S0,+H,0;
poxL 174r

Haiimu: v(KOH)

M(K,S80,)=89-2+32+16-4=174r/Monp;
v(KOH) = 2 moub.
Omeem: v(KOH) = 2 mouss.

§§4-6
1. 1) Na,CO, + HNO,.
4. 2) CO¥ +2H" =H,0+C0,T

5. a) 2H"+CO; =H,0+CO0,T; 2HCI + Na,CO, = 2NaCl + H,0 + CO,T;
6) 2H' +S* =H,ST; 2HCl + Na,S = H,ST + 2NaCl;
B) 2H' +S0¥ =H,0+80,T
10. K,CO, — conb obpasosana cuabHbM ocHoBanneM KOH u caa6o#t kucio-
ro#t; H,CO, = mesnounas cpega pactsopa.
2K +COZ +H-OH = 2K' +HCO; + OH™; CO? +H,0 =2 HCO; +OH .
CuCl, — conp oGpasosana cnabeim oceobannem Cu(OH), u cunbHOlM KHCTO
roit; HCl = kucnas cpena pacteopa.
Cu® +2Cl" +H-OH = CuOH* +2Cl" +H"; Cu® +H,0=CuOH" +H".
Pb(NO,), — conp obpasosana cnabeim ocHosanmem Pb(OH), n cuiabHO#M
KHCJIOTOM; HNOa = KMCJasa cpeja pacTsopa.
Pb* +2NO; + H-OH = PbOH" +2NO; +H"; Pb*+H,0=PbOH" +H".
Na,PO, — conb o6pasosana cunbubiM ocaoBanuem NaOH u cpexgseit kuc-
noroit; H PO, = menounas cpega pacrtsopa.
3Na'+PO} +H-OH = 3Na* + HPO?> +OH"; PO% +H,0 = HPO? +OH".

3agaun
1. Jano: m(CuSQ,)=40r 01 m-?  m-?

- Pewenue: CuSO,+Fe=FeSO,+Cu ;
Haamu: 160r 1520 aqr
”‘(05"“‘)’““' M(CuS0,) = 64 + 32 + 16 - 4 = 160 r/mMons;
petuecrs M(FeSO,) = 56 + 32 + 16 - 4 = 152 r/mous;

M(Cu) = 64 r/moun; ﬂ = m;
100 96
m(Feso,)= 40152 _gg . 40 _m(Cu)
100 100 64
m(Cu) = ﬂ= 16 r.
100

Omaeem: oGpasyioTcs cyabdar sxenesa (II) u Meap;
m(FeS0,) =39 r; m(Cu)=16r.
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2. Nano: m(p-pa)=20r;

w(CuS0,)=5% Pewenue: CuSO +2NaOH= Cu(OH)2l+Na S0,
160r

M(CuSO,) =64 +32 +16 - 4= 160 r/mMouz;

M(Cu(OH),) =64 + (16 + 1) - 2=98 r/Mouns;

m(CuS0,) = m(p-pa) - w(CuS0,)=20r-0,05=1r;

L=M_}Qﬁ; m(Cu(OH)2)=&=0,6125 r.

160 98 160

Omeem: m(ocaaka)=0,6125r.

Haiimu: m(ocagka)

3. Qano: w(npum.) =10 %; 4xoms
v(CO,) = 4 moas Pewenue: FeSO +2HCl1=2NaCl+H,0+CO, T

Haiimu: m(rexH. coxbl) 106r e
) ) M(Na,CO)=23-2+12 + 16 - 3= 106 r/Mons;

106-4
mNa,CO,) _4.  (Na,co,)=128"4 _ 441 —
106 1 1
3TO Macca 4ucToro kapGosara HaTpUs (COARI).
m(Na,CO;) 424

. = = =471r.
m(TexH. COAbI) w(Na,C0,) 0,9 r
Omeem: m(rexH. coanl) =471 r.
§§7-10
1. 1) Kucaopogn.
2. 3) OF,.
6.1—B;2—B;3—T.
3agaun
1. fano: w(P)= 27,928 % ; | Pewenue:
w(S)=172,071 % . wP)  w(S) 27,928 72,072
Hoamu:P 8, YTAM@ A 81 32
=0,9:2,26=1:2,5=2:5.
Omeem: P,S,.
2, fano:m(S)=1r;
Q° =332 8 kII:x | Pewenue: S +0,=80, +332 8xllx ;
Haumu: @ 1 Q 332 8
M(S)=32 ; —=——; Q= =10,4 .
S) I'/MOJIBb; 32 3328 ; Q= rJx

Omeem: @ = 10,4 x]Ix.

§§11-12

-2 ] 2 +4-2

1. a) Iloxnoe croparue ceposogopoga 2H,S +30, = 2H 0+2S0 T
S (H,8) — Boccranosurens; O (0,) — oxucnurens.

*  PeweHun 1 OTBETH NPMBOAATCA K yUeBHUKAM yKa3aHHbIX FOI0B.
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+1 2
6) HenosnHoe cropaHue cepoBoAopoja 2H S + O =2H,0+ ZS

S (H,S) — BoccranosuTens; O (0,) — oKucanTe b,
2. H,S + Pb(NO,), = PbS| + 2HNO,; Pb* + 8* = PbSl.
Bbma,uae'r YepPHBIN 0CAZOK cynmp}w,a ceuHua (II).
3. CuSs— > H,8—->80,—-80,

1) CuS + 2HCI = CuCl, + H.8T; 3) 280, + 0, = 280,
2) 2H,S + 30, = 250, + 2H,0;

+4-2 0 +1 -2 +1 +6-2 +1 -1

4.a) SO,+Br,+2H,0=H,S0, +2HBr

S (SO ) — BOCCT&HOBHTQJ‘IB Br (Br,) — oxkucauTens.
+2 -2 +4-2

6) 2PbS+ 30 =2Pb0+28S0,
S (PbS) — BoccraroBuTess; O (0,) — oKuCaUTEND.
5. S—»H,S—2»80, —»Na,S0, — > BaS0, —- 80,
1) S+H,=H,S; 2) 2H,S + 30, =2H,0 + 250,; 3) SO, + 2NaOH = Na,80, + H,0;
SO, +2Na*+20H =2Na* +S0% + H,0; SO, +20H =S0% +H,0;
4) Na,S0, + BaCl, = BaSO,l + 2NaCl;
2Na* +802 +Ba® +2Cl” = BaSO,! +2Na" +2C1"; Ba® +80% =BaS0,l;

5) BaSO, + 2HCI = BaCl, + H,0 + 80, T;
BaS0, + 2H' + 2Cl = Ba> + 2C1 + H 0+50,T; BaSO, + 2H' = Ba* + CO, T

T+H,0.
3amaun
1. Jano: m(p-pa)=200r; m-?
w(CuS0,)=18 % Pewenue: CuSO +H,8=CuS{+H,80,;
160r 96

Haimu: m(ocazka) | vrcus0,) =64+ 32 +16 - 4 = 160 r/moxs;

M(CuS) =64 + 32 =96 r/moub;
m(CuS0,) = m(p-pa) - w(CuS0O,)=200r-0,18=361;

36 m(CuS) m(CuS) = 36-96 =21,6r.
160 96 160
Omeem: m(CuS)=21,6r.
2. ano: m(FeS ¢ mpum.) = 2 kr; 18007 Vo2
w(npum.) = 10 % Pewenue: FeS+H,S=FeCl, +H,ST.

17 . 88r 2241
Haimu: V(H,S) M(FeS) = 56 + 32 =88 r/Mob;
w(FeS)=100-10=90 % (0,9);
m(FeS)=m(FeS c npum.) - w(FeS)=2kr-0,9=
=1,8kr=1800r;

1800 _V(H, S) . ; V(H, S)—1800.22’4=458JI
88 22,4 88

Omeem: V(H,S) =458 x.
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§13

+6 0 +2 +
1. a) 2H,80,+Hg=HgS0,+S0,+2H,0
S (H:Sag;) ~— OKHCJHTeNb; Hg — BOCCTAHOBHTENS.
6) 2H,S0, +2Ag = Ag,SO, + SO, + 2H,0
S (H,S0,) — okucnuTenp; Ag — BOCCTAHOBUTEJb.
2. a) CuSO, + HCl »4; 6) Hg+2H,80, =HgSO,+80,+2H,0;
B) Cu+HCl 4; ) NaNO,+HCI ,5;
%) MgCl,,,+H,S0, 0, =MgSO, + 2HCIT;
e) Na,S0, + H,80, = Na,SO, + H,0 + SO,T;
2Na’+802 +2H' +S0% = 2Na’ + S0 +H,0+S0,T;
2H' +80* =H,0+850,T;
) 2NaOH + H,SO, = Na,SO, + 2H,0;
2Na’ +20H™ +2H" +SO% =2Na’ +80% + 2H,0; H' + OH = H,0;
3) 2AI(OH), + 3H,S0, = AL,(S0,), + 6H,0;
2Al(OH), + 6H" +350% = 2A1* + 3S0%" +6H,0;
Al(OH), +3H" = AI** + 3H,0.

4(xoun.)

3. a) ATOMBI BOAOPOA& CEPHOM KMCIOTHI. 6) ATOMEI Cepbl CEPHON KMCIIOTEI.

—_ 1) S+H,=H,S;
=8 —CuS 2) 2H,8+ 0, = 28 + 2H,0;
= S0, SO, 3) S+Cu=_CuS;
s stle u, 15 o 18 4) 2CuS + 30, = 2CuO + 250,T;
s stisvoa E}ﬁlﬁ? 5) H,S0, =80, +H,0;
(NSO, CuSO,— 6) SO,+H,0=H,S0,;

7) H,S0, + 2NaOH = Na,SO0, + 2H,0;

8) SO, + 2NaOH = Na,S0, + H,0;

9) Na,SO, + 2HC! = 2NaCl +S0,T + H,0;

10) H,S+CuS0,=CuS! +H,S0,;

11) CuS+ 2HCl = CuCl, + H,ST;

12) H,SO, + FeS=FeSO, + HZST;

13) H,S - S0, - SO, - H,S0, 2H,S + 30, = 2H,0 + 280,; 280, + 0, = 280,;
80,+H,0=H,80,;

14) 2H,S0, + 0, = 2H,SO,;

15) SO, + H,0=H,S0,; 16) H,SO, + Cu(OH), = CuSO, + 2H,0;

17) CuSO0,; 18) CuSO, + H,0=CuS! + H,S0,.
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3agaun

1. a) Jlano: m(H,S) = 3,4 kr f
Haimu: V(0,)

34 xr v-?

Pewenue: 2H,S+ 30, =280,+2H,0;

234xr  3224w°

M(H,S)=1"-2+32=34 r/Moab =34 KI'/KMOJIb;
V_=22,4r/mMons = 22,4 M®/kMONIB;

3,4 _V(0,)

234 3.22,4°

3,4-3-22,4

=3,36m°.
2.34

V(0,)=

Omeem: V(0,) = 3,36 m°.

1.6) Hano: V(H,S) = 6500 m* |
Haiamu: V(0,)

6500 V(O,)

2

65008 V-2

Pewenue: 2H,S+30, =250, +2H,0;

206. 306.

; V(0,)= =9750 M°.

6500-3
3 2

Omsem: V(0,) = 9750 m®.

§14

1. CkopoCTE XMMHUYECKOH peaKOHMH ONpeReJAIOT [0 U3MEHEHMIO KOHIEHTpa-
LMY OJJHOTO M3 PearupyolMXx BeLeCTB B €IMHHILY BDeMeHH.

2. TIpokucaHme MOJNOKA.

Hpn NOBBEILIEHUH TEMIIEPATYPLRI IIPOIECC YCKOPAETC A, II03TOMY MOJIOKO Xpa-

HAT B XOJIOANJIBHHUKE.

Venosusa

TIpumepn

1. CKOpOCTh XMMHYECKOH peaklHmn
3aBHMCHT OT IPHPOABI PEATHPYIOLINX
BELIEeCTB

Cu+HCL4

Zn + 2HCI = ZnCl, + H,T

Mg + 2HC] = MgCl, + H,T

MeTansibl ¢ OJHHUM H TEM )K€ BEIeCT-
BOM — KHCJIOTO# — Dearupyior ¢ pas-
JIMYHBIMH CKOPOCTAMHA

2. InAa BelieCTB B PaCTBOPEHHOM CO-
CTOAHHHM ¥ Ia30B CKOPOCTb XHMHUYe-
CKHX PeaKI i 3aBHCHT OT KOHLIEHT-
PallMH PearHpyoIHX BeLeCTB

Fe + 2HC] = FeCl, + H,T

Peakumusa xenesa ¢ pazbaBieHHbIM
PACTBOPOM COJIAHON KHUCJIOTHI IPO-
TEeKaeT MeJJieHHee, 4YeM C KOHIEHT-
PHUPOBAHHBIM

3. [Ina BelecTB B TBEPAOM COCTOA-
HHWH CKOPOCTb PEaKIHHU NIPAMO IIPO-
TOPLHOHAbHA IIOBEPXHOCTH PEaru-
PYIOILHX BEIECTB

CaCoO, + 2HCI = CaCl, + H,0 + CO,T
CUILHO HM3MeJILbUEHHBIM Men pac-
TBOPAETCSA B COJSAHONU KMCJIOTE 3Ha-
YHATENBLHO ORICTpee, 4eM IeJIbHBIHA
KYyCOYEeK MeJia
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4.

Ycaosus

IIpumepnl

4. IIp¥ NOBBILIEHHH TEMIEPATYPh
Ha xaxzaesle 10 °C ckopocTs 60Jb-
LIMHCTBA PeaKU il YBeJHYHUBAETCS
B 2—4 pasa

CuO + 2HCl = CuCl, + H,0

Peakuus okcuzaa meau (11) c pasbas-
JIEHHOM COJIAHOMN KUCJIOTOH NMPAaKTH-
4YEeCKH He IpoTeKaeT

5. CKOpOCTh peakI¥M 38BHCHT OT
NPUCYTCTBHA HEKOTOPBIX BEILECTB
(KaTaJN3aTOPOB UJIM HHIMOUTOPORB)

Mn0,
2H,0, = 2H,0+0,T
ITepekuck BOOOpoAa OYEHb MEAJIEHHO

¥ He3aMeTHO pasjaraetcs B pas3bas-
JIeHHOM BOAHOM pacTBope. MnO, —
KaTaJIN3aTOP PEaKIHH PasJOKeHUs
H,0,, & ero mpuUcyTCTBMM HaYMHAET-

cA 6ypHOe BbiAeJIeHUEe KUCI0POoAa

280,+0,=2S0,+Q

a) Ilpu yBenMyeHHH KOHLEHTPAUKWHM MCXOLHLIX BELIECTB PaBHOBecHe cMe-
1aeTcA BIPABO;

6) IpM MOBHILIEHUH TEMIIEPATY Dbl PABHOBECHE CMELIAETCH BJIEBO;

B) NpU IOBbILIEHUHU AaBJeHUA PABHOBECHE CMELIlaeTCA BIPABO.
N,+3H,=2NH;+Q

a), 6), B) — kak g4 nepBoii peaknuu. N, +0, 22N0O-Q

a) Kak B nepBoit peakuuy;

6) IpU NOBBINIEHHH TEMIIEPATYPLI PABHOBECHE CMEL[AETCA BIIPABO;

B) JaBJleHHe Ha paBHOBeCHe He BINAET.

.CH,+H,—»CH, +Q.

§§ 15-18

a) AToMEI a3oTa B Gochopa HMEIOT [0 NATH BAJIEHTHBIX 3JIEKTPOHOB. ITH 2JIEK-
TPOHHI HAXOAATCA U B aTOME a30Ta, U B aTome (ocdopa Ha BHEIIHEM YPOBHeE.

6) Paauyc atoma ¢ocdopa GoJbilie, yem paguyc aTomMa asora: B aTome goc-
¢opa TpU IHepPreTUYECKMX YPOBHA, a B aTOME a30Ta — JBa.

2. :NiN:
3. N, +0,— 2NO; N, + 3H, - 2NH_; N, + 6Li - 2Li N.

4. Kucnopon moisiep»XHMBaeT ropeHHe, TJEIIIas JYYMHKA B €ro aTMocdepe

7.
8.

pasropaeTcs.
IIpu mponyCKaHMM yIJIEKKCJIOTOo raza (Okcuaa yriaeposa (IV)) uepes ussect-
KOBYIO BoAy pacrBop myTreet, Ca(OH), + CO, — CaCOal +H,0.

Oxcug asora (II) u3 azora n kucaopoga o0pasyeTcs NPU TeMIIEPATYPe AJIeK-
TPpHUUYeCKOii fyry. [103TOMy npH CropaHMH ra3os B ra3oBeix naurax NO o6pa-
30BHIBATHCA He GymeT.

3) 4NH, + 30, — 2N, + 6H,0.

3Cu0+2NH, = 3Cu+N, +3H,0.

| S

6e
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9.

10.
12.

13.

AMMUaK C KHCJIOTAMH PEarHpyeT JHeprudYHee, YeM ¢ BOXOM, T. K. KHCJIOTHI
Jierye otmenisior nod H*, B aTo# peaxinu ofpasyerca uon aMmmonnsa NH;.

BsaumMozeiicTBHe ¢ BOZOM, KMCIOTAMHM, PEAK A OKMCICHHASA .
a) NH, + H,PO, - NH H PO,; 6) 2NH, + H,PO, - (NH),HPO,;
B) 3NH, + H PO, = (NH,),PO,.

T'uapoxapGoHAT AMMOHHMA PA3JIAraeTcA ¢ 00pa3oBAHMEM JIETYINX IIPOAYKTOB:
NH,HCO, - NH,T + H,0+CO,T.

§§ 19-20
[ +5 +2 +1 )] +2
. 4Mg+10HNO, =4Mg(NO,), +N,0+5H,0 Mg-2e—Mg s 4
+5 +1
2N +88 - 2N 1
0 +5 +2 0 0 +2
5Zn+12HNO, =5Zn(NO,), + N2+6H,0 Zn-2¢ >Zn 10 5
+5 0
2N+10e 5 N2 1

. 8) NH, + H,0+CO, = (NH,)CO,; 6) N, +0, = 2NO;

2NO + 0, = 2NO,; 4NO, + 0, + 2H,0 = 4HNO,; NH, + HNO, = NH,NO,.

. NH, > NO — NO, - HNO,

4NH, + 50, = 4NO + 6H,0; 2NO + 0, = 2NO,; 4NO, + O, + 2H,0 = 4HNO,.

4.1—I;2—A;3—0;4—B.
5. a) HCl+AgNO,=AgCl +HNO,;
Oesntit

0 5
. 3Ag+4HNO,

TROpORHCTIE
ocaaoxk

H'+Cl"+Ag" +NO; = AgCL +H" +NO;; Ag’ +Cl = AgCl;
6) H,SO, +BaCl, =BaS0,!+2HCI;

Gosmidt
2H" +S0% +Ba® +2Cl- = BaS0,l + 2H* +2C1"; Ba® +S0? =BaS0,;
B) 4HNO, + Cu =Cu(OH), +2N0,T+2H,0.

Oypuf ras

. CM. Tabsuny 15 yuebuuka.

+1 +2
o= 3AgNO, +NO+2H,0
0 +1
Ag-le— A 3 | BocCTaHOBHTEDb
’sg ¢ —“).z & 3
N-38—>N 1 | oKHCAHTEND
0 43 +1 +1
Ag +2HN 03( ,= AgNO,+NO, +H,0

0 +1
Ag ~le—> Ag BOCCTAHOBHUTE]b

3 4
N+le N OKHCJIHUTENTh
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8. B oanoji 1pobupxe HAXOAUTCH HUTPAT LEJOYHOrO MJIH IEJ0YHO3EMeIbHO-
ro merana. Hanpumep, 2NaNO, — 2NaNOQ, + O,.
HuTpaThl ApYrux METAJJIOB [IPH Pa3JOoXKeHUH AAIOT rad Gyporo upeta — OK-
cuj asora (IV). ITosTomy Bo BTOpoit npobupke HaXOANUTCH HUTpAT jaboro
MeTajlna, He OTHOCALEroc K IeJOUHBIM HJIH II[eJ0UHO3eMeIbHBIM.

[S B N ]

. N,+0,=2N0;2NO+0,=

=2NO,; 4NO, +0, + 2H,0=4HNO,; CaCO, + 2HNO, =

-Ca(NO) +CO, T+HO

1. Jano: m(p-pa) = 50 T;
w(HNO,) = 0,5
Haiimu: V(NH,)

3. Hano: m(p-pa HNO,) =
=200r; V(CO,)=11,2 2

3apaun

V-7 2510°r
Pewenue: NH, - HNO, ;

2241 63r

M(HNO,)=1+14+16 - 3 =63 r/moub;

m(HNO,)=m(p-pa) - w(HNO,)=50T-0,4=2571=25x

V(NH,) _ 25-106; V(NH,)= 22,4-25-10° _
22,4 63 63

=8,8889 - 10° 1 = 8888,9 m3.

Omeem: V(NH,) = 8888,9 mM°.

x10%r;

Pewenue:
112

Haiimu: w(HNO,)

o) ooooqnpuu wamaRk

KHCROTA

MgCO, +2HNO =Mg(NO,), + H,0+C0,T ;

263 2241
M(HNO,)=1+14+16- 3 =63 r/mous;
m(HNO,) - 11,2; m(HNO,) = 2:63:11,2 —631:
2-63 22,4 22,4
m(HNO;) 63r
m(p-pa) 200r
Omeem: w(HNO,) = 31,5 %.

w(HNO,) =

=0,315(31,5%).

§§ 21-23
. ®ocdop obiranaer Gonabledl XMMHUECKOH aKTHUBHOCTBIO O CPaBHEHHIO
C a30TOM.
+1 -3
. 3) H,P.
. Cm. Tabanuy 16 yue6Huka.
. 3) C Bogoii.
0 +5 +5 +2 0 +5
. 3P+5HNO, +2H,0=3H, PO, +5NO P-5e—=P 15 3
+5 +2
N-3e—>N 5

.a) H,PO, + 3Ca —Caa(PO )2¢+3H T

BOROPOR
xunuun

6H" + 2P0} +3Ca = Ca,(PO,),| +3H,
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6) H,PO, +3Ca0=Ca,(PO,),{+3H,0
moowmopuna OKCRA oprogocar boaa

oo A ST A
6H' + 2PO% +3Ca0 = Ca,(PO,),! +3H,0
8) H,PO, +3Ca(OH),=Ca,(PO,),l+6H,0 — nsburox Ca(OH),
sorm
s s v
6H" + 2P0 +3Ca® +60H ™ = Ca,(PO,), +6H,0
r) 2H,PO, +Ca(OH), = Ca(H,PO,),+2H,0

aaruapogocder
KanpaRA

6H" + 2P0} +3Ca® +20H™ = Ca® +2H,PO, + 2H,0
6H" +2P0} + 20H™ = 2H,PO; + 2H,0
nmmn H,PO, + Ca(OH), = CaHPO, + 2H,0 — ns6mrox H PO,
3H' +PO} +Ca® +20H™ =Ca®* + HPO; + 2H,0
3H' +PO¥ +20H™ = HPO; + 2H,0
8-9. Cm. Tabnuny 19 yue6uuka.
9 . NaNO<-|

i 5 3 1
10. NH,NO;- NH,- H,0 %NH% N0 N0, & HNO,

V' 13 WT ‘13\\”‘

e Mg(rT«og»— “HNO,

1) NH,\NO, + NaOH = NaNO, + NH, - H,0;
2) NH, HO—*NH +H,0;

3) NH,; +50, -4NO+6HO

4) 4NO +0,=2NO,;

5) NO, + H,0 = HNO,;

6) 2NO, + 2NaOH = NaNO, + NaNO, + H,0;
7) HNO +NaOH = NaNO + H,0;

8) NH,NO,,,, +NOH, —NaNO +NH,T+H,0;
9) NH, + HNO, = NHéNOS, 10) Ca,N, + 6H,0 = 3Ca(OH), + 2NH,;
11) N, +3Ca=Ca,N,;
12) Ca,N, + 6H,0 = 3Ca(OH), + 2NH_; 4NH, + 30, = 2N, + 6H,0;
13) N, +0,=2NO; 14) 2NO+ 0, = 2NO% 4NO, + 2H,0 + 0, =4HNO,;
15) 8HNO, ., +3Cu = 3Cu(NO,), + 2NO + 4H,0;
t
16) 2Mg(NO,),=2MgO+4NO, +0,;
17) 4NO, + 0, + 2H,0 = 4HNO,;
18) 4HNO,, .., +Cu=Cu(NO,), + 2NO, + 2H,0;
19) N,0, + MgO = Mg(NO,),;
20) 2HNO, + Mg(OH), = Mg(NO,), + 2H,0;
21) HNO, + NH, =NH,NO,.
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10 12
6) | PHy+* Ca R == HPO, & NaPO,
1

2 3 i,
P —6>P205-’ ngl(} — Caa(PO4)2

I . , HBO,

1) 2P +3Ca=Ca,P,;

2) 4P + 50, :21?205;

3) P,0,+3H,0=2H,PO,;

4) 2H,PO, + 3Ca(OH), = Ca,(PO,), + 6H,P;

5) Ca,(PO,), + 3H 80, = 3CaSO, + 2H,PO,;

6) 3P +5HNO, + 2H,0 = 3H,PO, + 5NOT;

7) PO, + 3Ca(OH) = CaJ(PO ), + 3H,0;

8) Ca (PO ), + 5C + 38i0, = 3CaSiO, + 2P + 5COT;

9) Ca P, + 6HCI = 3CaCl, + 2PH, T

10) Ca P +40,= 3CaO+P20,’, P ,0, + H,0=2HPO,;

11) HPO - Ca P, MO>XHO OCYILECTBUTEL TAKUM ITYTEM:
HPO, *H.O H,HO, +Ca(OH), Ca,(PO,), 800 p_-=C2 5 sCa Pys

12) HPO +NaOH NaPO +H,0;

13) 2NaPO +H,S0, = Na, SO +2HPO

14) 2H, PO HH PO +H 0.

3amaumn
2. Tano: m(p-pa w-7
HNO,) = 200 1; Pewenue: HNO,+ NaOH NaNO, +H,0;

63r-
M(HNO,)=1+14+ 16 - 3 =63 r/moun;
M(NaOH) = 23 + 16 + 1 = 40 r/mous;

mENOG,) _4 . N0, =232 6,31
63 40’ 40

m(NaOH)=4r
Haiamu: w(HNO,)

m(HNO;)  6,3r
m(p-pa HNO;) 200r
Omeem: w(HNO,)=3,15 %.

w(HNO,)=

=0,0315(3,15%).

3. Hano: 2 Mo
w(HNO)=14%; | Pewenue: Na,CO,+ 2HNO =2NaNO, +H,0+CO,T ;
V(Na,CO,) = 2 mos s *aaae
—— 1 M(HNO,)=1+14+16 - 3=63 r/mosp;
Haiamu:
m(p-pa HNO,) f ”'_(2}12% m(HNO)=2 -2 63 =252 15

m(HNO,) 252r
w(HNO;) 0,14

Omeem: m(p-pa HNO,) = 1800 .

m(p-pa HNO,)= =1800r.
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4. Jano: 245%r

.502)“&)))

m-?
m(p-pa H,PO,) = 49 xr; Pewenue: 2H,PO,+3Ca(OH), = Ca,(PO,),+6H,0;

T 288 kr 310 kr
wH,PO,)=50 % M(H,PO,)=1-3+31+16-4=98r/mons—

Haamu: m(Ca(PO,),) | - 98 kr/xmons; M(Ca,(PO,),)=40-3+31 -2+
+16 - 8 =310 r/Moub = 310 Kr/KMOJIb;
m(H,PO,) = m(p-pa H,PO,) - w(H,PO)=49 xr- 0,5 =

=245 ke 245 _m(Ca(PO),).

m(Ca,(PO,),)= 24;2—59381—0 =38,75Kr.
Omeem: m(Ca(PO,),) = 38,75 kr.

§§ 2429

2g
ATOMBI ymepg)na M KPEMHH#A HMEIOT N0 4 BAJIGHTHBIX 3JIEKTPOHA HA BHEII-
HEM 3HEPreTHYECKOM yPOBHE,
Onnako, B aTOMe KPEMHHS 9HEPreTHYeCKUX ypoBHeH Gosble, 9eM B aToMe
yrjepoja, T. e. pajuyC aroMa KpeMHus GoJsbme,

2. 2) Ocaabesalor.

11

12.

14.

15.
16.
17.

3. B mosiexysie cunana SiH, ceaau Si—H nnumnee, gem ceasu C—H B mMoJte-

kyie merana CH,. B orimune oT MeTaHa, CHNaH — HECTOHKOe coelUHEHMe,
CcaMOBOCILIAMEHAETCA Ha BO3LyXe.

I'padHT B a7Ma3 MOTYT HPEBPAIIATLCA APYT B APYTA. [IpH CIKUraHUM ITHX
BEIUECTB B KMCJIOPOJE €NHHCTBEHHRIM IIPOAYKTOM PEaKLMH ABJIAECTCS yrie-
KHACJHH ras.

CpoiicTBa 2TUX BEIECTB DAJIMYHEL, T. K. PAJIMIHO X CTPOEHHE.

. B naboparopun: U3 MypaBLHHON KHCJIOTDL: H—C(o —"L’O"—‘——)H20+ cot.
H
B npomuimiiensocTu: B rasorereparopax C + 0, = CO,; C + CO, = 2CO.

Oxcug yraepoaa (1I) — Heconeofpasyromui OKCHl, 061a1aeT BOCCTAHOBH-
TesibHBIMH cBOMCTBaMu. 2CO, + 0, = 2CO,; CO + FeO = Fe + CO,.

a) B npupone: B nponecce JuIXaHHA, THUEHHA, GDOXKEHNA.
6) B 6mry: 2NaHCO, + 2CH,COOH = 2CH,COONa + H,0+CO,T — raure-

VKCycHas

HME COJIbI YKCYCOM. Ycnors
B) B aaboparopuu: CaCO, + 2HCI = CaCl, + H,0 + CO,T.

t
r) B npombimaernocru: CaCO,=Ca0+CO, — o6xur usBecTHAKA.
3) C noMopio ropsiiei JydYuHEL.
3) VYraekwuciwiii ras u Boja.

Ca(OH), + CO, = CaCO,! + H,0; CaCO, + CO, + H,0 = Ca(HCO,),.
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§§ 30-33

1. B 1a60paTOpPHHU: P B3AMMOZLEHCTBHH CMECH YHMCTOrO MeCKa ¢ MOPOHIKOM
MarHus: 0 4t 2 o

2Mg +8i0,=2MgO0+8i .

Mg — BoccraroBHTEb; Si (810,) — OKHCIHTEND.

B DpOMBILIJIEHHOCTH: DM HAPEBAHK M NIECKA M YIJIs:

Q +4 t 0 +2
2C+8i0,=8i+2CO.
C — BoccranoBuTes; Si (Si0,) — okucauTEND.

3. Briciine oKCHABI YIJIepoAa ¥ KPEMHHSA CXOAHEI 1o cocrasy: CO, u Si0,.
Paanunuarorcs no crpoennto: CO, — monexynsapHoe cTrpoerne, Si0, — atom-
Hoe. U, KaK cieACTBHE, HMEIOT pa3Hbie PH3NYECKHe CBOHCTBA.
XUMHYeCKHIT XapaKTep 3THX OKCHAOB — KHUCJIOTHHIH. OgHaKO, SiO2 He pea-
THPYeT ¢ BOJO# U cnocoben BRITECHATL yraekucbii ras CO, us coneit.

4. 3) Co wenousio.

8. a) IIpu npou3BOACTBE UEMEHTA MEXKAY [VIMHOM U M3BECTHAKOM OPOUCXOAAT
CJIOKHEBEIE XUMHYECKHEe PEeaKIHH. Hpoc‘reﬂmue M3 HUX: 00€3BOXKHUBAHHE
KAOJMHMTA, PA3JIOKEHNEe U3BECTHAKA, 00pa3oBaHUe CHJIUKATOB M ajlio-
MHHATOB KaJblINA.

OGpasoBaBIIHECA B pPe3yJbTaTe€ PeaKUHil BellecTBA COEKAIOTCHA B BHAE

OTHEJBHBIX KYCKOB. ITocjie OXJaXXJeHHA HX PA3MaJILIBAIOT JO TOHKOro

TOPOLLKA.

IIpn npou3BoAcTBe GeTOHA CMEHIMBAIOT iefeHb, NecoK, eMEeHT, JobaB-

JAI0T BoRy. na nonyuenns kese3obeTona B GETOH 3aKJAALIBAKOT Kap-

KAac U3 KeJIe3HRIX CTePXKHEeNH.

B) ITpu mpou3BOACTBE CTEKJIA CMECH YHCTOrO KBAPLEBOro ITECKA, COAI M H3-
BECTHAKA TUIATEJILHO MepeMEeIINBaloT N IOABEPralOT CHJIbHOMY HarpeBa-
HHI0. 3aTeM 00pa30BaBIINeCA CHIMKATH HATPUA M KAJTbIMA CIJIABJISAIOT
¢ n30BITKOM necka. Tak nmony4anT 06b14HOE OKOHHOE CTeKJI0. s mony-
YEHHA PasJHUYHLIX BHAOB CTEKOJ NOOGABAAIOT APYrHe KOMIIOHEHTH (I0-
tam K,CO,, okcuz ceurna (IT), OkcHabl APyrux MeTasIoB).

6

~

3anagun

1. Jawno: w(opum.) =0,2; m-? 6.Lxr
m(Na,Si0,) = 6,1 kr Pewenue: 2NaOH+8i0, = Na,Si0,+H,0 ;

60 xr 122 %r
Haamu: m(8i0,) M(8i0,) = 28 + 32 = 60 r/monb = 60 Kr/KMONB;
M(Na,Si0,)=23-2 +28 + 16 - 3 =122 kr/KM01b;
m(Sio,) _ 6,1 60-6,1

3 m(unct.Si0,) = =3 Kr;

60 122 122
w(uumcr. Si0,)=1-0,2=0,8; 3 kr SiOz —0,8;

xeriOz— 1; x=i=3,75xr.

s

Omeem: m(8i0,) = 3,75 kr.
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2. fano: Peusenue: Crexno: Na,0 - CaO - 68i0,.
m(crexkna)=1T Cuipre: Na,CO,, CaCO,, SiO,.

. m-? m-? m-7 1000 xr
Hatimu: m(cbippa) | CaCO,+ Na,CO,+68i0, — Na,0-Ca0-68i0,+2C0,T;
100 xr 106 xr 660 Kr — e
M(Na,CO,)=23-2+12+16 -3 =106 xr/mMoab;
M(CaCO,)=40+12 + 16 - 3= 100 kr/mo1b;
M(8i0,) = 28 + 16 - 2= 60 kr/Moxb;
M(Na,0-Ca0-68Si0,)=23-2+16+40+16+6-28 +

+16-12 =478 Kr/KMoJB; Mz 1929

’

106 478
106-1000
0,)=——-—=221,76 kr;
m(Na,CO,) 178 Kr
m(CaCO;) 1000
100 478’
10-1000
m(CaCOS) = —m—‘ = 209, 205 KI;
m(S10,) 1000 (si0,)= 8601000 g3 14 kr.
6-60 478 478

Omeem: m(Na,CO,) = 221,76 kr;
m(CaCQ,) = 209,205 kr; m(Si0,) = 753,14 kr.

§§ 3438

1. Meransl pacoosaralTCsa B IEPHOJUUECKOH CHCTEME B JIeBOH HHMXKHEH dac-
TH, a TaK)Xe B HOAOGHBIX IOArPYINax.
ATOMBI MeTannoB O6KIYHO MMEIOT GOJIBIIONR pafMyC aTOMa U OT OZHOTO AO
TpeX 3JIeKTPOHOB HA BHELIIHEM 3HEPreTHYeCKOM yPOBHe.

2,1)2,1.
3. 4) 2,8,18,8, 2.

6. a) Fe,0,+8CO — 3CO,T + 2Fe; 6) Fe,0, + 2A1 — Al O, + 2Fe;
B) Fe,0, +3H, — 3H,0 + 2Fe.

7. 1) Oxcuznom xkenesa (III) u yriaepogom.

8. Obwne pu3HYeCKHE CBOMCTBA METAJLIOB:
a) merayndeckui 61eck; 6) dIeKTPO- M TENJIONPOBOAHOCTD;
B) KOBKOCTB (IIJIACTUYHOCTD); I') TBEPAOCTH (KpOME PTYTH).
Bce atu cBOiCTBA O0BACHAIOTCH 0COOEHHOCTIMM METANJIMYECKON CBA3H —
HaJW4YNeM CBOOOAHKIX 3JIEKTPOHORB.

9. ATOMBI XPYIIKMX METAJJIOB (XPOM, MapraHell, CyPbMa) COAEPXKAT OT HATH
0 ceMU CBOGOAHBIX 3MEKTPoHOB. Takoe GONbLIOE KOJHYECTBO CBOGOAHRIX
3JIEKTPOHOB 00eCIeYHBAET MPOYHOCTH OTJAEJBHHIX CJIOEB MOHOB, OJHAKO
NPENnsATCTBYeT HX CBOGOAHOMY CKOJBIKEHHAIO, T. €. [ULIACTUYHOCTh METAJJIOB
yMeHbLIaeTCH. 1
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10.

11.

13.

14.

Bosarmoii pag@yc aToMa, He3HAYUTENbHOE KOJHYECTBO 3JIEKTDOHOB Ha
BHEIIHEM YPOBHe O0YCJABJIHBAIOT MCKJIOYMUTEJbHO BOCCTAHOBHTEJILHLIE
cBoicTBA MeTasnoB. HeMeTasbl B XHMHUYECKHAX PeaKOHAAX MOTYT NPOSB-
JIATH H BOCCTAHOBHTEJIbBHBIE, U OKHCIIHUTEJIbHBIE CBOﬁCTB&.

XnaMuuecku Gojlee aAKTHBeH HATPHI, eCIM YIUTHIBATH CIIOCOOHOCTE OTAA-
BaTh BaJIEHTHHIE dJIEKTPOHH (9HEPIHI0 MOHH3ALMH).

B pagy Hanpsa)keHH i MeTANJIOB JIMTHIi CTOUT IEePBLIM, T. K. 3TOT PAA YUH-
THIBAET HE TOJIbKO 9HEPIH0 HOHMU3AN AN, HO H 9HEPI'HIO, KOTOPAA TPATHTCH
HA paspylIeHHe KPHCTAJUIMYECKOH PemeTKH, ¥ d9Hepruo, KoTopas Bbije-
JAeTCA IPH MMAPAaTaluy HOHOB. CIoCOGHOCTE OGPAa30OBLIBATE MMAPATHPO-
BaHHBIE HOHKI Y IUTUA MAKCHMAILHASA.

CymsocTs nponecca 06pasoBaHUsA CILIABOB 38KJI0YAETCA B CMEIIMBAHMHA
MeTanj0B U 06pPa30BAaHMH JAPYT C APYTrOM Da3jIMYHBIX COEJHHEHHH. 3TO
¥ ABJAETCA OAHOM U3 OPHYMH TOTO, YTO CIIABbI OOBLIYHO TBEPIKE UCXOAHBIX
METaJJIOB.

Cruiasm 2xesie3a MMEKOT MHble, OTJIMYHBIE OT 3KeJjle3a, GUIUKO-MeXaHuye-
cKHe cBoiicTBa. MCIIONB3YIOT YYTYH, CTANb, PASJNYHBIE BUABI JerHpPOBaH-
HBIX CT&JIEH, HATIPUMEP, HEPIKABEIOIIYIO CTANb.

3azauM
1. Jano: m(crnasa) = 12,9 r; P
I | Pewenue: Cu+HCLA ;
V(H)=2,24n n 2240
Haiimu: w(Zn); w(Cu) Zn+2HCl=ZnCl, *’2}32 H
85r AN
m(Zn) _ 2,24

——; m(Zn)=6,% r;
65 22,4

m(Zn) ﬂ
m(caiasa) - 12,9r
w(Cu)=100-50,4=149,6 %.

Omeaem: w(Zn) = 50,4 % ; w(Cu) = 49,6 %.

w(Zn) = =0,504 (50,4 %);

2. lano: n(p-pa HC) =605 | poyyoppe: Cu+ HCLS ;

w(HC) = 10 % o .
Haamu: V(H,); m(H,) 2A1+6HCl - 2AICL, +3H,T ;
636,51 32241
M(HCl)=1+ 35,5= 36,5 r/moan;
m(HCI) = n(p-pa HC]) - w(HC1)=60r-0,1=6r;
6 _V(H) o 3224

3 V(Hy)= =1,84 1
6-36,5 3-22,4 36,5
m(H2)=1-}\/!:1’84-2=0,16r.
V. 22,4

m

Omeem: V(H,)= 1,84 n; m(H,)=0,16 r.
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3. Hano: m{npunosn)=500r; | Pewenue: m(Sn)=m(upunos)- w(Sn) =500 r x
w(Sn)=34 % wPb)=66% | x0,34=170r; m(Pb)=500-170=330r;

. m-1? 170r m-? 330r

Hadmu: m(PbO); mSn0;) | §no, - Sn PbO— Pb ; M(SnO,)=119+2-16=

151r ner T

=151 r/moab; M(Pb0O)=207+16=223 r/Monx;

mE0) L 1% misn0p =t =215,

151 119
mPb0) 330, ppoy=223:330 _app 5
223 207 207
Omeem: m(8i0,) = 215,7 r; m(PbO) = 355,5 r.
4. Jano: m(cmecn) =6 r; Pewenue: Cu+HCLS ;

V(H,)=3,7a .
m-? T a
Haitmu: w(Al); m(Cu) 2A1+6HCI] — 2AICl, +3H2T H
227r 3224 n
m(Al) i 3,7 . m(Al)= 2-27-3,7
2-27 3-22,4 3-22,4
W(Al)= m(Al) _ 2,97r
m(cMecH) 6r
w(Cu) =100 - 49,5=50,5 %.
Omeem: w(Cu) = 50,5 % ; w(Al) =49,5 %.

=2,97r;

=0,495(49,5%);

§39
1)) ) ) e)))] |

AToM pyOMAMS, TAK XKe, KAK U ATOMbI HATPUSA ¥ Le3Nd, MMeeT Ha BHEITHEM
9HEPreTM4eCKOM YPOBHE OJUH BaJCHTHLIH 3J1eKTPOH. OfHAKO, pafjUyc aToMa
GoJablile, YeM paguyc ATOMA HATPUA, K MeHblIle, 4eM PAAHYC ATOMA 1e3UA.

2. 4) B 3-m nepuope, IA rpynne.
3. Cm. Tabauny 29 yue6Huka.

4. Kanuil — oAHH U3 HEOOXOAHMMBIX 3JI€MEHTOB JJf PAa3BUTHA pacTeHMil. OH
COJEP’KUTCA B IPOTOMJIA3ME KJETOK U 00ecreYnBaeT HOpMaibHOe YCBOEHHE
YIJIEKHCJIOrO rasa ¥ a30Ta, peryJupyeT NpOLecchl AbIXaHHUA, IepeMelle-
HHEe PACTBOPOB COJIEH OT KOPHEH K JIHCTLAM, HOBBILIAET CTOMKOCTb pacTe-
HUH K 60JIe3HAM ¥ HeGJIAarONPUATHBIM YCJIOBHAM, YJydliaeT OUTaTeJIbHbIe
CBOMCTBA ILIOLOB.

5. Illen04HBIE METAJLIBI ABAAIOTCA CHIBHBIMHA BOCCTAHOBHUTENAMH, T. K. JIETKO
OTAAIOT CBOM BAJIEHTHBIH 3JIEKTPOH (MMEIOT HU3KYI0 9HEPIHI0 MOHU3ALUH).

6. Bosnee CHIIbHBIMH BOCCTAHOBUTENAMH SBJISIOTCA ATOMBI LIIEJIOYHBIX METAJLIIOB.
0 +1 +1 0
2Na+2H,0 - 2NaOH+H,.
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7. Llesuii, o CpaBHEHUIO C APYTHMH IIEJOYHLIMH METJJIAMH, Jierde BCero oT-
INenjaseT BaJeHTHLIH 3JIeKTPOH.
2e 2e

8. 2K + 2H,0 = 2KOH + H,T; 2Na + 2HCl = 2NaCl + H,T.
B peaKnHax c BOJIOHM M KHCJIOTAMH aKTHBHee BCEro NpOABJAeT ceba neamii.

9. Ilpu feHACTBHH HA MEPOKCHABLI XOJIOAHOMN CEPHOM KUCIOTOM 0obpasyercs ne-
poxcuz Bogopoaa. Na,0, + H,80, = Na, SO, + H,0,.

11. Na,CO; = NaHCO,  NaH
3 5
NaCl—*-NaCl —— Na,0,—— Na,0

8
C,H;;,CO0Na 2 NaOH —> Cu(OH),

1) Na,CO, + C|02 +H,0=2NaHCO,; 5) 2Na+H,=2NaH;
2) 2NaHCO,=Na,CO, +C0,T+H,0; 6) 2Na+0,=Na,0,;
3) Na,CO, + 2HCI = 2NaCl + COZT +H,0; 7) Na,0, + 2Na = 2Na,0;

4) 2Na + C1 = 2NaCl;

8) 2Na+ 2H ,0=2NaOH + H,T;

9) xwup + NaOH — MbIJIO + mnuepnn
CH,—0—C0—C,
CH —0—CO0—C H + 3NaOH — CH,—OH

177735

CH,—0—CO—CH

35

— 3C H,_.COONa + CH—OH

177735

10) CuSO, + 2NaOH = Cu(OH),{ + Na,S0,.  CH;—OH

3agaun
2. JJano: m(NaCl rexn.) = 58x
=15rT; Pewenue: 2NaCl+ H ,S0, =NaS0, +2HCIT ;
V(raaa) = 5,6 x1. 258,5¢ 22241
Haiimu: w(npumecei). M(NaCl) =23 + 35,5 = 58,5 r/moub;
m(HCI): 5,6 : m(HCl)=58’5.5’6:14,625r;
2:58,5 2-22,4 22,4

m(npumeceit) = 15r-14,625r=0,375r;
m(npum.) 0,375

m(HCltexn.) 15

Omeem: w(npumeceit) = 2,5 %.

w(npuM.)= =0,025(2,5%).

§§ 40—-41

1. Kanpuuit u Marumii pacnosioxxeHs Bo I1A rpynne. ATOMBI 3THX 3JIeMEHTOB
MMEIOT Ha BHEIIHEM yPOBHE IO JBA BAJEHTHBLIX 3JI€KTPOHA, YTO 00ycJaB-
JINBAeT CXOACTBO CBOMCTB 3THX METAJJIOB: 00a pearupyioT C HeMeTaJllaMH,
KHCJIOTAMH, BOAOM.
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Ca +Cl,=CaCl,; Mg +Cl, = MgCl,

2Ca +0, = 2Ca0 2Mg + 0, = 2Mg0
Ca+2HCl=CaCl, + H,T Mg + 2HCl = MgCl, + H,T

Ca + 2H,0 = Ca(OH), + H,1 Mg+ 2H,0 = Mg(OH), + H,T

3. Cu. Tabanny 31 yueGHuKa.
5. 4) 3aMemenns.

6. ATOM KanbUMA BMEeT ABA CBOGOMHBIX 2JEKTPOHA, B OTJHYHE OT JuTHA. Pa-
AHYC aTOMa KaJbiuns Gosblue paguyca aToma Gepuiins.

7. Ca — Ca0O — CaCO,; 2Ca + O = 2Ca0; CaO + CO, = CaCO,.

8. Ca(OH), + CO, = CaCOal + H,0. Cmech rameHoi H3BeCTH C IEMEHTOM, Oec-
KOM H BOJOli IOCTENeHHO 3aTBEP/eBaeT.

10. a) CaO — meramenas usBecthb, CHauaJa ee racAT BOJOM:
Ca0 + H,0 = Ca(OH),.
6) 3aTem pacTBOp OTdHIALTPOBLIBAIOT. DUIBTPAT (MPO3paYHbIi PACTBOP) —
3TO H €CTh M3BECTKOBAS BOJIA.

H3BeCTKOBYIO BOAY MCHONB3YIOT TOJBKO CBEXKENMPHUIOTOBJIEHHYIO, T. K.
C TeYeHHEeM BPeMEHM OHA morJouiaer aTMocdepHhIil yriIeKucabi ras,

OpeBpallasich B APyroe BemecTBo.
Ca(OH), + CO, = CaCO,l + H,0.

11. 3ra cmech co,uepxcni' TaK Ha3bIBa€MBIil MepTBhIif rumnc (6easoansiit CaSO 4),
KOTOPHIi He CIOCO0eH MPUCOSANHATD BOAY.

12. Iloa aeficTBuem yraekucoro raza u Boasl Hepacrsopumslit CaCO, nepexo-
ANT B PACTBOPHEMBI r’MAPOKAPOOHAT KANbIMsA, ¥ M3BECTHAKH BLIMBIBAIOT-
cs BOAOH.

CaCoO, + CO, + H,0 = Ca(HCO,),.
13. IIpu oxsakeHHn ABATaTENEel MAIIMH JKeCTKAS BOAa, HArpeBasacs, 6yxer

RaBaTh OCAAOK, KC'l'OpHﬁ HapyuaeTt paﬁo'ry CHCTEMBI OXJIaXKAEHHUA BILJIOTH
A0 BHIBEICHHS €€ H3 CTPOA.

Ca(HCO,), ~CaC0,l +H,0+C0,T ; Mg(HCO,),~MgCO,J +H,0+C0,T

14. JIna xapGOHATHOMN ’ECTKOCTH OCHOBHBLIM CIIOCOOOM ee yCTpPaHeHHs ABJIfA-
eTcs KANAYeHAe BOAbI:

t t
Ca(HCO,),=CaC0,! +H,0+C0,T; ; Mg(HCO,),=MgCO,l +H,0+CO,T
JKectrocTs 1106010 BUAA MOKeT ObITH yeTpaHeHa J0o0aBJI€HHEM B BOAY COALI

Ma,CO,.
CaCl, + Na,CO, = CaCO,! + 2NaC;

MgCl, + Na,CO, = MgCO,l + 2NaCl;
Ca(HCO,), + Na,CO, = CaCO,l + 2NaHCO,;
Mg(HCO,), + Na,CO, = MgCO,l + 2NaHCO,.



2. Nano:m(Me)=8r;

V(H,)=4,48 n
Haiimu: Me

3. Jano: m(K,CO,) =
=2,76r;

m(p-pa Ca(OH),) =

=2000r

Haumu:

m(Ca(OH),);

w(Ca(OH),)

4. Nano:

m(Ca(HCO,),)=
=100mMrealn H0;
m(CaS0,) =30 mMr
Ha 1 1 H,0;
VH,0)=1m

Haumu:
m(Na,CO,)

L L) ) 2008-2014 rr. b
3apaun
1. Hano: e
m(CaCo,) = 50xr; Pewenue: CaCO =Ca0+ CO2 H
_ 100 xr

Am=4,4 xr M(CaC0,) =40 +12 + 16 - 32 100 kr/xmoms:;
Haimu: M(CO,)=12+16 - 2 = 44 kr/xkmMons. Hamenenne Maccul
u(CaCO, paanosk.) | IPOHCXOAAT H3-38 0OPA30BAHHA JIETYIEIO YTAEKHCJIOTO0

rasa. Am = m(CO,) = 4,4 kr;

m(CaCO,) 4,4 100-4,4
=512 m(CaCO, npopear.)= =10kr;
100 aq "(©aCO; mpopear)=——p K
w(CaCo, pazn.)= m(CaCO, npopear.) _
m(CaCO, ucxopn.)
_10xr
—0 2(20%
T 50x (20%).
Orneem. w(CaCO, pasnox.) =20 %.
448 x
Pewenue: Me+2H L0+ Me(OH), +HT; 8_448
T 22,4
x= 82;’18 =40= Ar(Me)=40. 310 KILIMiA.

Omeem: A (Ca) = 40.

2,76r
Pewenue: K,CO, Ca(OH)2+CaOO l+2X0H;

faar Tdr

MXK,CO,)=39-2+12+16-3 =138 r/mons;
| M(Ca(OH),)=40+16-2+1-2= T4 r/monb;

2,76 m(Ca(OH)2 2,76-74
138 74 38
m(Ca(OH),)

m(p-pa)
=0,00074(0,074%).

Omgem: m(Ca(OH),) = 1,48 r; u{Ca(OH),) = 0,074 %.

; m(Ca(OH),)= =1,48r;

_ 1,48r _
2000r

w(Ca(OH),) =

Pewenue:
100r

Ca(HCO,), + Na co =CaC0,l +2NaHCO, ;

100r
CasO0, +Na, CO =CaCO,l +Na,SO0, ;
162r lﬁﬂr
V(H,0) =1 *=100 a.
CaepoBaTensHo, B 1000 1 Bogn cogepsxares 100 000 mn
(100 r) Ca(HCO,),; 30 000 mr (30 r) CaSO,.
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M(Ca(HCO,),)=40+1-2+12-2+16- 6 =162 r/mous;
M(Na,CO,)=23-2+12+16 -3 =106 r/moxn;
M(CaS0,)=40+32+16 -4 =136 r/Moxs.

w:vm—'; ml(NazCO;,):—lOO'IOG:65,4r;
162 106 162
30 _m . (Na,co)=321% o3 41,
136 106 136

m(N32C03) =m +m,= 65,4 + 23,4=88,8r.
Omsem: m(Na,CO,) = 88,8 r.

§42

2. ANMOMEHEEA B OPHPOJE BCTPEYAaeTCA TOJLKO B COEAMHEHHSX, IOTOMY 4YTO
Al — aKTHBHHHA MeTaNI.

3. Cm. Tabanny 17 yuebuuka.

4. 6e 3Ca + 2AICL, — 3CaCl, + 2Al.
ITO OKHMCIATENLHO-BOCCTAHOBHTENbHAA peakuua. Wonnl Al* ssiasworcsa
OKHCJHATEJIeM, aTOMbl Ca —— BOCCTAHOBHTEJIEM.
3Ty peaknHio HeJsb3s MPOBOAKTL B BOJHOM PACTBODE, T. K. KaJdbnuil yaer
PearupoBaTh C BOGOH.

6. 4) 3amemenna.
8. 3) AICl, + NaOH(senocr.) -

§§ 43-44

2. B opraan3Me 1ej10BEKA KeJIe30 BXOAHUT B COCTAB reMoro0HHa KPOBH K 06y -
cJIaBJIMBaET ee KpacHbIH nBeT. CyTouHass HOpMA JKejle3a B OprasusmMe B3poc-
aoro deaoseKa coctaBiaser 11-30 Mr 1 3HAUNTENLHO BO3pacTaeT TPH HHTEH-
CHBHBIX MBIINIEYHHIX Harpy3kax. B oprann3me gesoBexka maccoit 70 kr co-
aepxxares 4-7 r xesnesa. Bosbine Bcero ero B TKAaHAX NEYEHH M CEJIE3CHKE.
HepocraTok >kesie3a B KDOBH BeJeT K MaJIOKPOBHIO, 6ECCHIIHIO.

4. a) Fe, 0, + 3Hz = 2Fe + 3H,0: Fezoa — okHucauTrens; H, — BoccTaHOBHMTENE.
Fe,O, + 4H2 =3Fe + 4H,0: Feao‘ — okucaunrtens; H, — BoccranoBuTen.

6) Fe,0, + 2Al = A1,O, + 2Fe: Fe,0, — oxucanurens; Al — BOCCTAHOBHTEND.
3Fe,0, +8Al= 4A1203 +9Fe: Fe,0, — oxmcauTens; Al — BOCCTaHOBUTEb.

B) Fe,0, + 3C0O = 3CO, + 2Fe: Fe, 0, — oxuciurens; CO — BOCCTAHOBHUTEND.
Fe, 0, + 4CO = 4CO, + 3Fe: Fe O, — okucautens; CO — BOCCTAHOBHTEND.

7. 2) +3.

3anaun

2. fano: u{Fe)=40% | Pewenue: Ilycry m(cunepura) = 100 r, Torga macca
Haimu: w(FeCO,) J)ese3a, KOTOPHI it B HeM cofiepakutca, 40r. M(FeCO,)=
=56+12+16-3=116 r/moasn.
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Pewenue:
Cocrasum nponopuno: 116 r FeCO, conepxar 56 r

Fe; xr FeCO, conepxar40rFe; x= 1 1: 40

=82,86r.

To ecTs B o6pasne cugepuTta maccoii 100 r conepxur-
ca 82,86 r FeCO, = w(FeCO,) = 82,86 %.
Omeem: w(FeCO,) = 82,86 %.

3. Hano: m(cranm) =0,2 kr; -1 004r
m(C0,)=0,04r Pewenue: l(zl +0, CO2 ;
Haimu: m(C); w(C) M(CO,) =12 + 16 - 2 = 44 r/mon.
mO)_0.04, o 12004 00
12 44 44
wy=—mO 001 o 5%).

m(erann) 0,2
Omeem: m(C)=0,01r; w(C)=5%.

4. Dano: m(p-pa HCl)= 130Tt

26r V-7
w(HC)=20% - Pewenue: FeS+2HCl FeCl +H,ST
Haimu: v(H,S) M(HCl)= 1 + 35,5 = 36,5 r/Monb;

m(HCl) = m(p-pa) - w(HCl) = 130 r-0,2=26r.
26 _VHS),

H,S)= ~0,36 .

2365 1 "HS 53 MoTE

Omsem: v(H,_S) = 0,36 Mons.

§8 4547

. Metamwtyprius — 310 HAYKA O OPOMBUILIEHHBIX CHOCOGAX NOTYUeHHS METALIOB.
. 2) UyryH u crajp — CIUIABH JKeJle3a H yriaepoja, pasiddalomuecs mo

CBOHMCTBAM M COJEPKAHHIO B HEX YIJepoaa.
3) Bogopona.
Tak Kak aJIOMHHHH — 3TO XHMHUYECKH AKTHBHH MeTasLa.

. Fe;0, + CO=3FeO + CO,; FeO + CO = Fe + CO,.
. Koxc B 10MeHHOM Npouecce BLIIOIHACT POJIb TOILTABA H BOCCTAHOBHUTEJISA.

YncToe xene3o NONYINTH B JOMEHHBIX HeYaxX HeJb3f, T. K. PACILTABJIEeHHOEe
sKeJIe30 PACTBOPAET yraepok, a TAKKe MapraHer, cepy, KpeMan#, ¢pocgop.

. B JIOMEHHOM Iponecce codJII0xanTCA CHAeAy U HE o0mBe NPUHOHIKN XHMH-

YeCKHX IIPOH3BOJACTBO:

— BHIOOD ChIPbSA;

— cO3/laHHe ONTHMAJBHEIX YCIOBHH POBEJIeHH XUMHYECKHX PeaKIHii;

— KOMIIJIEKCHOE MCII0/1b30BaHHe ChIPb;

~— DPHHIMI KOHCTPYUPOBAHUA ANIIAPATOB — TEILIOOOMEH, HCIOJb30BAHKE
TEMIOTEl XHMHYECKHX peaKnui, IpOTHBOTOK;
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8.

9.

10

11

— NPHHIUI HENPEPLIBHOCTH;
~— MEeXaHHU3alusd 1 aBTOMATU3anusA 1PON3BOLCTBA.
JloMeHHbIN NTPOIECC MOXXHO CUMTATH HENPEPBIBHBIM, T. K. [IJIaBKa 4yryHa
[IPOMCXOAUT BCE BPeMsi, JOMHY He OCTAHABJIMBAIOT.

@ock! (IJ1aBHU) — BeIEeCTBa, KOTOPBIE PEAarupyioT ¢ TYrOMJIaBKMMH ITPU-
MecsMHU, IIepeBOJA UX B JIerKOIJaBKHe coeJUHeHUA. 3BeCTHAK MM J0JI0-
MHT MCITOJIB3YIOT B KauecTBe (hJIKOCOB.

CKOpPOCTb XUMHMYECKHX PeaKIMil yBeJIMUHBAETCA IIPH:

a) NMOBBIIIEHWH KOHIIEHTPAI[MM PearnpyioluX BellecTB — pyAy oborama-
10T; BO3JYX, IPOJYBAae€MEIi B JOMHY, HACHIIIIAIOT KHCJIOPOJOM;

6) OT NMOBEPXHOCTH CONMPHKOCHOBEHHUS DPEATMPYIOIINX BEIleCTB — KYCKH
IIMXTHI KMEIOT CTPOro OIlpeieIeHHbIe PA3MephI;

B) OT TeMIIepaTypbl — BO3AYX, BAYBAaeMbIH B lleub, IPeABAPUTEIBHO Harpe-
BAIOT B pereHepaTopax.

. OnTHManbHbIE YCJI0BMA NTPOU3BOACTBA — 3TO OAMH U3 HAYUHBIX IDMHIIUIIOB
XHUMHUYECKHUX IIPOU3BOACTB. On BKJIOUAET B cebs yBeJIM4YeHHe ILIoIany co-
IIPMKOCHOBEHHNA pPeareHTOB, HAJIH4YHE€ KaTaJnu3aTOPOB, NOBBILIEHNE NaBJie-
HHA, HarpeBaHNEe HJIM OXJIaXXKJeHNe, H3MEHEHNEe KOHLEHTPAallu! peareHToB.

IIpon3BOACTBO CTATH — 3TO MPOLLECC OKMCIEHN A IPUMeECeH, COAePKaLLNX-
Cs1 B UyryHe.

2€+0,=2C0; Si+0,=Si0,; 2Mn + 0, =2MnO; 4P + 50,=2P,0,; S+ 0,=80,;
2Fe + O, = 2FeQ; C + FeO = Fe + COZT; Si + 2FeO = 2Fe + 8i0,; Mn + FeO =
=Fe + MnO; 2P + 5Fe0O = 5Fe + P205.

Jlns ynaneHns OKCUAOB KPeMHHMA, Gocdopa ¥ APYyrux:
Ca0+8i0, =CaSiO,
3Ca0+P,0, =Ca,(PO,),  mnak.
MnO+8i0, = MnSiO,

12. Cnoco6bl mOoNyYeHUs CTANU: KMCAOPOJHO-KOHBEPTOPHLINA; MADTEHOBCKHI;

1.

2.

3.

asnekTporepMuuecknil. CaMblit 9deKTUBHBIN ~—— KHCJIODOJHO-KOHBEPTOD-
HbI crtoco6. IIpouece BHIMIABKY CTAJIH — 3TO IIPEPBIBHEIHA MTpoIece.

§§ 48-54

OpraHuuecKas XMMHA U3Y4aeT OpraHndecKye BellecTBa.
Oxcup yraepoga (IV), okeua yrnepoza (II), kap6onaTsl, kap6uas! — 3TO He-
opraHuyecKHe BellecTBa.

ITHUJIOBBIH CIUPT U AMMETHJIIOBEIN 2()HD — HM30MepBhl. ITO BEleCTBA OANHA-
KOBOT'0 COCTaBa, HO PA3HOT'O CTPOEHHSI.
H3somepnsa — sABJeHHE CYLIECTBOBAHN S H30MEDOB.

1) ATOMEI B MOJIEKYJIaX COeANHEHBI MeXAY co00it B OlIpeeIeHHOM ITocae10-
BaTEJLHOCTH,
2) ATOMBI COEIUHAIOTCA B COOTBETCTBHH C MX BaJIEHTHOCTAMH.



a5 2008-2014 rr, MM

3) CpoiicTBa BelleCTB 3aBUCST OT HOCJIE10BATEIBHOCTH COeAMHEHU S ATOMOB
B MOJIEKYJIaX.
4) AToMbI MJIM IPYIIIBI ATOMOB B BellleCTBe BJMAIOT APYT Ha JpyTa.

4. IlesTan

TR
|
H—C~(|J—C-(|J~(|?—H unu CH, —CH, — CH, — CH, — CH,
! | ' : . '
H H H H H
Tekcan
}II }({ Ili H H H
[
HAC—(‘?—(IZ—(IZ—(IZ—C——HnmeH‘—CHZ—CHz——CH\Z—CHz—CH.‘
| \ ' '
H H H H H H

5. a) Luxknuueckoe NI aLHKJINYECKOe PACIIO/IO’KEeHHE aTOMOB yIJIepoaa B IIpG -
CTpaHCTBe.
6) HanuuMe oqMHAPHBIX HJI KPATHBIX CBA3EH — HACHILIEHHOCTE COeAMHEHU.
B} Hanmnune pasnnuHbIX QYHKUMOHATHHBIX FPYILIL.

6. 2) C,H,.
8. MsoMepoB B nepeuHe HeT.

9. O6uwas popmyna anxenos C H, . ponen (mporunen) C.H,.
Byren (6ytunen) C H,.

10. Jrunen ropur C,H + 20, — CO, + 2H,0;
BCTYIAET B peaKLMIO IPUCOeJNHEHNA 110 MEeCTY pa3pbiBa JBOMHOM CBA3H
CH,=CH, +Br, —» (‘JH2 —CH,
Br, _ b,
CH,=CH,+H, - CH,—CH,
CH,=CH, + HBr —» CH,—CH,Br

CH2=CH2 +H,0->CH, — (‘}Hz;
OH

BCTYNAET B PEaKIMIO [I0JUMepU3aI Uy
nCH, + CH, —2* ,(__CH,—CH,—),.

OTHJIEH UCHOJb3YIOT AJSA INOJy4YEHHS IJIAaCTMACC, B3PbIBYATHIX BELECTB,
aHTHQPH30B, PACTBOPUTEJIEH, alleTalbAernaa, CHHTETHYECKOrO Kay4yKa,
IJIA yCKOPEHUsA CO3peBaHUs QPYKTOB.

IToaM3aTHIIEH U NOJHIIPONMUIIEH UCIONL3YIOT B QJIEKTPOTEXHUKE B KA4eCTBe
JIEKTPOHUIONSIMOHHOTO MaTepUasia, U3 HHX U3rOTOBJIAIOT YITAKOBOUHYIO
MJIEHKY ¥ [JIEHKY AJISL TeIlJIML, BOAOIPOBOAHLIE M KAHAIM3allMOHHbIE TPY-
6bl, IpeAMeTHI ObITa, OAHOPA30BYIO [TOCYAY, OAHOPA3OBbIE UIIPHLbI.
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11. OfSmasn ¢popmysa amunos C H,
Iponus CH,. Byrun C H,.

2

13. Tuens! (JUEHOBbIE YIJEBOJOPOAbl) UCIO/b3YIOT B OCHOBHOM IJIS HOJIyde-
HUSA CHHTETUYECKUX KAYUYYKOB, U3 KOTOPBIX NOJYYAIOT PE3UHY.

14. IIpuponHEkIil ra3 HCMONBL3YIOT KAK TOIJINBO U KAK ChIPbe A1 XMMHYeCKOoi
[IPOMBILIJEHHOCTH, NOJYy4Yas NPAKTHYECKH J1060e OpraHNYecKoe Bellle-
CTBO.

CH, +Cl,—** CH,Cl+ HCl; CH,Cl+Cl,—*"CH,Cl, + HC};

CH,Cl, +Cl, —=%-CHCl, + HCl; CHCI, +Cl,—*>CCl, + HCl;
iy obuee ypapaenune peaknuu: CH, + 4Cl, — CCl, + 4HCI.

15. T'TaBHBIMH NIPOAYKTAMH NMEPErOHKH He(DTH ABIAIOTCA:
a) OGeH3uH; ) JUTPOMH; B) KEPOCUH; I') Tazo0iljib; 1) MasyT.
IIpu neperonke HedTu noayuarot 1o 20 % GeH3nHa, IPUA KPEKHHFE — [0
70 %.

17. TIponasogHtIe yriesoxoponos: xjaopmeran CH,Cl, nu6pomaran C,H Br,.
CrupThi: METAHOJ CH,OH, sranon C,H,OH, riuuepun
CH,— CH —CH,
! ! \
OH OH OH
Kap6onossie kucorsr: ykeycuas CH,COOH, mapenesas HOOC—COOH.
IDHUDEI, JKUPHI: METUJIOBBIH 3D YKCYCHOR KHCJIOTh
(0] CH,—0—CO—R’
CH,—C 7 VT
O0—CH, CH—O0-CO—R”
|
CH,—-0—CO—R"

Yraesoast: riokosa C H 0, caxaposa C ,H,,0,,.
AMHHOKHCIIOTHL: aMUHOYKcycHaa kuciora CH,—COOH
CH, — COOH
|
NH,
B-aMHHONPONMOHOBAS KMCJIOTA

CH, — CH, — COOH
T,

NH,
Benku — cJI02KHbIE BHICOKOMOJIEKYJAPHbIE OPraHHYeCKHEe COeAMHEeHMs,
COCTOSIIIHE U3 OCTATKOB O-AMHMHOKHKCJIOT.
Tlomumepsi: nonuatunen (—CH,—CH,—) ; noJux10pBHHUT
—CH, —CH—
Cl [n
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3axauu
1. Jano: g Vo7
V(up. rasa) = 150 gm3; Pewenue: CH,+20, —C0,+2H,0;
@(CH,)=94 %; Lob. 206
©®0,)=20% V(CH,) = V(mp. rasa) - ¢(CH,) =
— ) - 3. - 9= 3.
Haumu: V(O,); =150-0,94 =141 am°; V(0,) =141 - 2 = 282 gm’;
V(Bo3nyxa) V(Bo3ayxa)= K@ 282 =1410 am°
®(0,) 0,2
Omeem: V(0,) = 282 nm®; V(Bo3myxa) = 1410 am°.
2. fano: w(Br,)=3 %; 80r
m(C,H Br,)=80r Pewenue: C,H, +Br -C, H Br2 H

Hatimu: m(6p. BoAbI) M(Br,)=80-2= 160 F/Mo.nb,

M(CHBr,)=12-2+1-4+80-2=188r/monb;

m(Br,) =ﬂ; m(Br,) = 160»80=68 -
160 188 188

m(Br,) 68T _po67r.

w(Br,) 0,03

Omeem: m(6poMHOi1 Bogbl) = 2267 .

m(6p.BogbI) =

3. Hano: 1281
mfrexn. CaC,)= 160r; | Pewenue: CaCZ+ 2H,0=Ca(OH), +C, H T,
w(CaC,)=80 % B

- M(CaC,)=40+12 -2 =64 r/monn;

Haimu: V(CH,) m(CaC,) = m(rexu. CaC,) - w(CaC,) = 160r-0,8= 128 r;

v 28
128 _VCH,) oy ) 128224 0
64 22,4 64

Omeem:V(C,H,) = 44,8 1.

§§ 55-59

1. MeTtaHoJ1, 3TaHOA — OJHOATOMHbIE CIIUPThL. ITUIEHIIHNKOIb, [JTHLEPUH —
MHoroaToMHsle cnupThl. Meranon CH,OH npumena0T Kak pacTBOPHTeNDb
B KayecTse 06aBKM K aBTOMOGHJIBHOMY TOILIMBY, AJ1A IPOM3BOACTBA YKCYC-
HOMH KHCJIOTHI, ILJIACTMAcC.
Jranos C,H OH ncnonrayior mpu NIpoH3BOACTBE KAYYYKOB, TAKOB, MeMKa-
MEHTOB, AYIUIHNCTBIX BEILUECTB, &JKOIOJIbHBIX HAIINTKOB, KAK PACTBOPUTEJb.
Irunenrnukons CH, — CH, HCNoJB3yIoT IpH IPOM3BOJCTBA AHTH(HPH3OB.

|
OH OH
Tinunepun CH2 — CH — CH2
| I \

OH OH OH
HCIOJIb3YIOT IIPH IIPOM3BOJACTBE AHTU(PHU30B, CPEACTB CMAIYEHHA KOXH,

paAsa MEJHKAMEHTOB, B3PEIBYATHIX BEIIECTB.
2. 2) CH,0H.
3.3) CO,nH,.




Pewenve yapaxieuvi K yueGuury I. E Pyasntnea, ¢.1. densamana Ssna

4.

9.

Mypaebunas kuciaora HCOOH coaepkUTcA B AZ0BUTHIX XKeJje3aX MypPaBb-
€B, B KpaluBe, B €J0BOM XBoe., MCMOIb3yIOT B Ka4eCTBE NPOTPABHI IIEPCTH
M KOXXU nepej KpPalleHHWEM, B MPOMBILLJIEHHOCTH KAK CHJIbHBIA BOCCTaHO-
BHTEJIb, KAK JIEKAPCTBO OT PEBMATH3MA, 1A NOJYyYeHUA CI0KHBIX 3(DupoB.
VYKcycHas KucJIoTa CHacOOH COZEPXKUTCA B MOUE, HEKOTOPbIX PACTEHUAX,
KHCJIOM MoJioke. OHa MCIOo/Ib3yeTCs IpH MPOM3BOACTBE JIEKAPCTB, alleTaT-
HOr0 IIeJIKa, KaK KOHCEPBAHT ¥ IPpUIIPaBa K NHe, JJIA NOJyJYeHU s PPYKTO-
BBIX 3CCEHIIHi, pacTBOpUTENEeH JaKOB, CPeACTB DOpLOLI ¢ HaCeKOMBIMU U 60-
JIE3HSAMHM PACTEHMH, KaK CTUMYJIATODP POCTAa PACTEHHMH, KpacUTe b TKaHe.

JINMOHHAas KMCI0TA: OH
!
HOOC—CH, — (‘) — CH, —COOH

COOH
COJIEPKUTCA B JUMOHAX, MaJHHe, CMOPOAMHE, KDBIXKOBHMKe, pAGKUHe, BH-
Horpage. Mcnonb3yioT B NMHUILIEBOH IPOMBIIIJIEHHOCTH AJs IIPOU3BOACTBA
NMPOXJaAUTEeIbHBIX HATUTKOB, KOHANTEPCKHUX U3Aeaunii, B MEAUIIMHE.

KapGoHOBEIE KUCJIOTHI ABJIAIOTCA CJa0bIMU 3J1€KTPOJIUTAMHM, B pacTBope 06-
pasyoT uon sogopoga: C,H,COOH = C,H,COO +H".
Pearupyror:
a) ¢ akTuBHbIMM MeTainamu: 2C,H.COOH + Mg — (C,H,COO0),Mg + HZT;
6) c ocuoBHbiMK okcugamu: 2C,H.COOH + CaO — (C,H,C00),Ca + H,0;
B) cocHoBanuamu: 2C,H COOH + NaOH — C,H COONa + H,O;
r) ¢ coasMH GoJiee cIabbIX KHCIOT:
2C,H_COOH + Na,CO, — 2C,H,COONa + H,0 + COZT;
) CO CIIMpPTaMH:

k3

0
z
CH,—~C7 +CHOHZ CH,—C +H,0

~ 2
OH O —cCH,

CrnosxkHble 3UpbI 00pa3yIOTCA NPH B3aUMOAEHCTBUHM KapGOHOBBIX KHCJIOT
co cnuptaMu. [IpHATHRIM 3anaxom 06J1aaI0T 3GUPEI, cOAepKaLTHe HeGOoIb-
1110€ KOJIUYECTBO ATOMOB YIJIEpOJa.

Mei1a — 3TO HATPHMEBBIE M KAJHUEBBIE COJIM BHICHINX KAPGOHOBBIX KHUCJIOT.
Y upsl — 9T0 CI0KHEBIe 3QHPHI TIUIEPHHA ¥ BEICILMX KaPGOHOBBIX KUCJIOT.

Tiroxo3a B npupoae obpasyeTcs B mpouecce GOTOCHMHTESA.

T'n110K03y MCNOJAB3YIOT B KOHAMTEPCKON H TEKCTUIBLHON MTPOMBILIJIEHHOCTH,
B IPOU3BOJCTBE 3epKaJ ¥ BuTaMmuHa C (aCKOPGMHOBOH KHUCJIOTHI), B MEUIIM-
He, B IPOU3BOACTBE BUHA U 3THUJIOBOTO CIINPTA.

Caxapo3a COAEp>XKHTCH B CaXapHO# CBEKJe, CAXapHOM TPOCTHHKE, B COKe
KJeHa, 6epe3bl, aJabMBbl, ILIOA0B HEKOTOPEIX PACTEHMH.

10. KpaxmaJu ¥ 1es110/1038 — IPUPOJHbBIE MOJUMEDHI.

Kpaxman Ucnonb3y10T B MHILEBOMH, TEKCTHIBHOMN, OyMaXHO# 1 (papMmales-
THYECKOH IMPOMBILLIEHHOCTH. M3 Hero noJyiy4aiT CHPOIbI, TEXHUYECKYIO
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TJAXKO3Y, 9TaHOJI, AEKCTPHUH, rlpumenxemmﬁ AJdA CHTUeNnevYaTaHudA, A4
TIPOM3BOACTBA KJeA.

I.IEJUI!OJIOBH — CBIPb€ AJId TPOU3BOJACTBA ﬁymar‘n, MeTaHOJIa, 3TaHoJIa, Ka-
Y4yKa, yKCyCHOﬁ KHCJIOTHI, HCKYCCTBEHHOTI0 HIeNKa, KHHO- U QOTOIJIEHKH
A MHOT'MX JPYTHUX BelleCTB.

11-12. AMHHOKHCJIOTHI COAEPIKAT ABe (DYHKLUHOHAJBHEIE TPYIINbI: AMMHO-
rpynny — NH, u kap6okcuasuyio — COOH. M3 ocTaTkoB Q-aMHHO-
KHCJIOT COCTOAT BeJIKH.

13. ®epMeHTHI — NPHUPOLHDIE KATATN3ATODbI, BelecTBa 6€1KOBON IPHPOLDL.
T'opMoHBI — GelKOBbIE BelecTBa, (PU3HOJOrNUeCKH aKTUBHBIE BeIlleCTBa,
KOTOPble aKTUBHO BIHSAIOT Ha pa3Hble OHMOJIOrHYeCKHe IPOLECCH] B dKUBBIX
OpraHu3Max, PeryJupyoT Ipolecch 06MeHa BEHIeCTB.

14. Tloauaranen (—CH,—CH,—),.
IMonunpommnen  [—CH, — CH —
\
CH, [n
Honusmuuaxjaopua |[— CH,—CH —
|
Cl n
Hcnoss3yoTcs B IPOM3BOACTBE TEPMOILIACTHYHBIX [1JIACTMACC,
DeHOIIACTHI — MaTepHaJl Ha OCHOBe (eHoIPopMaTbIernaHbIX cMoal. Tepmo-
peaKTUBHBINA MaTepua. V13 ¢peHOILIacTOB H3rOTaBJIUBAIOT AeTaNH 3NEKTPO000-
pPyAOBaHHUA, CPEACTB CBSA3H, peaMeThI 6biTa. CMecH (eHOILIACTOB ¢ OTX0JaMHU
JepeBo0oOpAGaTHIBAIOLLIEH TPOMBIILIEHHOCTH UCIIOIB3YIOT AJ18 U3rOTOBJIEHUSA
Mebes, B cTpouTesbeTBe. HarnoHuTe IIMH ) HOILIACTOB CITYXKAT TAKIKE XJI0-
TIOK, KaOJIHH ¥ Ip. I3 )eHOILIAaCTOB H3roTaBIMBAIOT CTEKJIOTLIACTHKH.

3amaun

1. Jano:
m(p-pa) =80 r;
w(cnupra) =96 %

Haumu:V(C,H,)

768r V-2
Pewenue: C,HOH - C,H,+H,0;

46r 22,40
M(CH,OH)=12-2+1-5+16 +1=46 r/moun;
m(C,H,OH) = m(p-pa) - w(cnupra)=80r- 0,96 = 76,8 r;

76,8 _V(C,H,). V(CZH4)=76,8‘22,4:374H
’ 46 T

46 22,4
Omeem:V(C,H,)=37,4 x.
2. Hawno: 2 Mok m-?
v(Mg) = 2 mons; | Pewenue: Mg+2CH,COOH — (CHacoE)H)ZMg+ HT;
m(p-pa)=300r Lxoas uzr

M((CH,CO0),Mg)=(12+1-3+12+16-2)-2+24=

Haamu: 2  m(conn)
w((CH,CO0),Mg) | =142 r/mous; I = W; m(conu)=2 142=284r;
w(commy=THCOM) _ 284, oc(95%).
m(p-pa) 300

Omeem: w((CH,00H),Mg) =95 %.



