Yuusepcumemckas onumnuada wxonvhukos «benvuonoxy 2018-2019 2. 3axnoyumenvuolil sman

Penrenus 3aKJII0YATEILHOIO 3TANA
YHHBEPCUTETCKON 0JIMMIHUA/IBI IIKOJBLHUKOB «BeIbu0HOK»
Xumus. 9 kiace

Bapmuanr 1

3amauya 1.
Peienne:

a) Ymcio BaJIEHTHBIX DJIEKTPOHOB — 5;
b) Yuco HeCapeHHBIX JIEKTPOHOB B HEBO30Y)KJICHHOM COCTOSTHUU — 3;
C) Bricmras BaneHTHOCTS — V,
d) CrerneHb OKUCIICHUS B YCTOMYMBOM COCTUHEHUH C KHCIOPOJIOM - +5
e) DnexTponHas Kouduryparms P B ocHoBHOM coctosinn - 15°25°2p°3s%3p’;

B YCTOHYMBOM COSXMHEHHH C KHCIOpogoM - 1522572p°3s°3p?;
f) P,O5 + 3H,0O — 2H3PO,4 nimu P40 + 6H20 — 4H3POy,
H3sPO,4 — oprodocdopnas (pochopnas) kuciora,

H-0
H-0-P=0
H-0O e

3apaua 2.
Pemenmne:
1. m (CuSOs) = (W(CuS04)/100%) * My.pa,
Mp-pa = Vp-pa™P =150 T,
m (CuSO4) = 150 r*0,06 = 9r.
2. T.x. B kauecTBe UcXoqHOro peaktuBa ObuT B3IT CUSO4*5H,0, To mns mpuroroBneHus 6%
pacTBOpa Tpedyercs:
9 r CuSO4 - M(CuSQy) = 160 r/monb
x r CuSO4*5H,0 — M (CuSO4*5H,0) = 250 r/monb
=>x = 141 (CuSO4*5H,0)
3. CuSO4 + Zn (nnm 106011 npyroii akTuBHBINA MeTamt) = CU + ZnSOy;
4. n(CuS0O,) = m (CuS0O4)/ M(CuSO4) =9/160 = 0,06 moub,
n(CuS0O,) = n(Cu) = 0,06 moxp => m(Cu) = 3,84 r.
5. OOmee Ha3BaHue Cynb(aToB HEKOTOPHIX MEPEXOAHBIX METAIJIOB, COJEpPKaIINX
KPUCTAITM3AIMOHHYIO BOJIY — KYTIOPOCHI.

3agaya 3.

Pemenue:

1 Pearupyrot Toapko ¢ Bogou -

2 PearupytoT 1 ¢ BO#O# U ¢ paCTBOPOM XJIOPOBOJOPOJHON KHCIIOTHI Ca, Li, Na

3 PearupytoT TOIBKO C paCTBOPOM XJIOPOBOAOPOJHON KHCIOTHI Fe, Zn

4 | PearupyroT TOJIBKO C PACTBOPOM KOHIIEHTPHUPOBAHHOM a30THOM KUCIIOTHI Ag, Cu

5 He pearupytot ¢ Bo/1o¥ U pacTBOpaMu XJOPOBOJOPOTHON U AU
KOHILEHTPUPOBAHHOMN a30THOM KUCIIOT




©OoN Ok wDdE

Ca + 2H,0 = Ca(OH), + Hy;

Ca+ 2HCI = CaCl, + Hy;

2Na + 2H,0 = 2NaOH + Hy;

2Na + 2HCI = 2NaCl + Hy;

2Li + 2H,0 = 2LIOH + Hy;

2Li + 2HCI = 2LiCl + Hy;

Fe + 2HCI = FeCl, + Hy;

Zn + 2HCI = ZnCl, + Hy;

Ag + 2HNO3; = AgNO3 + NO; + H,0;

10 Cu + 4HNO; = CU(N03)2 + 2NO, + 2H,0.

3amaua 4
Pemnenune:

1.

N2(A) + O2(b) — 2NO(B), 30,(b) — 205(I),
INO(B) + Oy(B) = 2NO(JT); 4NO,(JT) + Ox(B) + 2H,0 = 4HNOs(E); Os(T) + H,0 =
HzOz()K) + OZ(B)_

2. Veveen (O3 1 Np) =31, 2 11,
Nemeen = 31,2 11/ (22,4 n/mons) = 1,39 mModb,
n(N) = 9,63*10%/ (6,02-10*mounp ™) = 1,6 Mmonb => n(N,) = 0,8 Moub,
N(O3) = Neyeen — N(N2) = 1,39 Mo — 0,8 mosb = 0,59 moib
m(O3) = n(O3) * M(0O3) = 0,59 mounsb 48 r/monas = 28,32

3agaua 5.

Pemenmue:

1. 3nHag pacTBOPUMOCTH a30Ta BO3yXa B BOJE PACCUMTAEM €ro 00beM, PACTBOPUBIIMICS MPU
IIPOIYCKaHUM BO3JyXa 4€pe3 BOLY HpI/I temneparype 20 °C: V = mRT/pM = (0,019*
8,314*293)/(101325*28) = 1,63* 10° m® = > B 1 11 BogBI pacTBOpHIOCH 16,3 MII a30Ta.

2. 3Has pacTBOPHUMOCTh KHCJIOpPOJa BO3JyXa B BOJC paccuuTaeM €ro oOBeM,
pacTBOpPUBLIMIICS MpHU NPONyCKaHUM BO3Jyxa depe3 Boay Inpu temneparype 20 °C: V =
mRT/pM = (0,042* 8,314*293)/(101325*32) = 3,16 * 10°> m® = > B | 1 BOBI
pactBopmiocs 31,6 M kuciopoaa.

3. Tak kak o6beMHas 1015 a3ota 78%, a Bozbl Mo ycaoBuio 1000 MiT Vyauansmi(N2) = 780 mut.

4. Tak kak ob6beMHast qois kuciopoaa 21%, a Boas! o ycmoButo 1000 MIT Vyauanssin(O2) =
210 mu.

5. OO0bwem azora mocie nponyckanus 1 1 Bo3ayxa uepes 1 Boabl coctaBun 780mi — 16,3 Mo
=763,7 M.

6. OOBeMm KHCIIOpoaa Tocie Mmporyckanus 1 7 Bo3ayxa vepe3 1 Boasl coctaBmi 210mr —
31,6 M1 = 178,4 M.

7. OOwem Bo3myxa mocie mporyckanus yepe3 Boay coctaBuwi: 1000 ma — 16,3 vt — 31,6 M =
952,1 mn

8. Tocne mpomyckanus: ¢(N2) = (763,7/952,1)* 100% = 80,2%, ¢(O,) = (178,4/952,1)*

100% = 18,7%.
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Penrenus 3aKJII0YATEILHOIO 3TANA
YHHBEPCUTETCKON 0JIMMIHUA/IBI IIKOJBLHUKOB «BeIbu0HOK»
Xumus. 9 kiace

Bapmuanr 2
3amaua 1.
Pemenue:
1. Ywucno BaJIeHTHBIX 3JIEKTPOHOB — 6;
2. Yucno HecapeHHBIX 3JIEKTPOHOB B HEBO30YKJIEHHOM COCTOSIHUH — 2,
3. Beicmas BanenrHocts — VI;
4. CreneHb OKHCICHUS B YCTOMYUBOM COSAMHEHHUHU C KUCIOPOJIOM - +6;
5. DieKTpoHHAs KOHPHUTYpamus S B OCHOBHOM cocTosiHmH - 15°25°2p°3s23p”;

B BBICIIEM okcnze - 15°2522p®3s°3p”;
6. SOz + H,O — HySOq,
H,SO,4 — cepHas xucioTa,
H-0 0
Ng &~

H-0 / \O

3apaua 2.

Pemenmne:

1. m (CoSO4) = (W(C0S04)/100%) * My.-pa,
Mp-pa = Vp-pa™P =100 T,
m (CoSO4) =100 r*0,1 = 10 .

2. T.x. B kauecTBe ucxoqHoro peaktusa Obu1 B3aT C0SO4*6H,0, To ms mpurorosnenus 10%

pactBopa Tpedyercs:

10 r CoSO4 - M(CoSOy4) = 155 r/moib

x r CoSO4*5H,0 — M (CoSO4*6H,0) = 263 r/monb

=>x =17 r (CoSO4*6H,0),

3. CoSOy4 + 2NaOH = Co(OH),| + Na,SOy;

4. n(CoS0O,) = m (CoSO4)/ M(CoSO4) = 10/155 = 0,065 mous,
n(CoS0O,) = n(Co(OH),) = 0,065 moss => m(Co(OH),) =61

3apaua 3.

Pemenue:

1 Pearupyrot Toapko ¢ Bogou -

2 | Pearupyrot u ¢ BO/IOii, U C pacTBOPOM pa30aBICHHOI CEPHOI KHCIOTHI K, Ba, Na
3 Pearupytot TobKO ¢ pacTBOpOM pa3daBICHHOMN CEpHOI KHCIOTHI Co, Zn

4 | PearupyroT TOJBKO C PACTBOPOM KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI Ag, Cu

5 He pearupytot ¢ Bogo#i 1 pacTBOpOM pa3z0aBIEHHON CEPHON KHCIIOTHI Ag, Au, Cu

1. 2K+ 2H,0 = 2KOH + Hy;
2. 2K + H3S04(pa36.) = K;SO4 + Hy;
3. 2Na+ 2H,0 = 2NaOH + Hy;



2Na + HzSO4(p336.) = Na,SO, + Hy;

Ba + 2H,0 = Ba(OH)z + Hy;

Ba + HzSO4(p336.) = BaS0O, + Hy;

Co + H,SO4(pa36.) = CoSO4 + Hy;

Zn + H,S04(pa36.) = ZnSO4 + Hy;

. 2Ag + 2H,504(kom.) = AgSO, + SO, + 2H,0;
lO Cu + 2H,SOy(komir.) = CuSO,4 + SO, + 2H,0.

© oo N 0k

3amaua 4.

1.

N2(A) + O2(b) — 2NO(B), 302(b) — 203(I'),
2NO(B) + O(B) = 2NO,(); NO,(JT) + SO, = SO3(E) + NO(B); O3(I') + 2NOy(1I) =
N20s5(K) + Oa(b).

2. Tycts V(Bozmyxa) = 1 m°,

n (Bo3myxa) = 1000 i/ (22,4 n/monsw) = 44,6 Mob,

n (O3) = (0,03* 107 1)/48 r/moub = 6,25%10” Moub ,

N (Os) : N (Bo3myxa) = n (O3) : n (Bo3myxa) = 1,4 * 107

= > 14 Moneky 030Ha MPUXOAUTCSA HA MIJLITHAP]] MOJIEKYJ BO3AyXa.
3agauya 5.
Pemenue:

1. Usmenenue oObema BO3JyXa MPOM3OLLIO 3a CUET YACTUYHOIO PACTBOPEHHUS a30Ta M
KHCIIOpOJIa B BOJIE = > 00bEM BO3/1yXa MOCIe MporyckaHus yepe3 Boay coctaBui: 1000 mu
—42,2 =957,8 mi.

2. O0bBeM aszota mocie npomnyckanus Bozayxa depes Boay: V(N2) = (¢(N2)/100%) * Vou, =
0,8* 957,8 =766, 24 m,

3. Ob6wbeM Kkuciopoaa mocie Mmporyckanus Bozayxa depes3 Boxy: V(02) = (¢(0,)/100%) *
Voo, = 0,19* 957,8 = 182 M,

4. Taxk xak o0bemHas j0uis a3ota 78%, a BoibI 110 yeaoBHIO 1000 MIT Viauammi(N2) = 780 mut.

5. Tak xak obbemHas goss kuciaopoaa 21%, a Boasl 1o yciaoButo 1000 M Vyaammei(02) =
210 mo.

6. OOBem pacTBOpuBIIErocs a3oTa paBeH 780 mi — 766,24 ma = 13,76 m,

7. OO6beM pacTBOpHBLIErocs kuciaopoa paseH 210 mun — 182 mu = 28 mu,

8. 3Hasg 00beM pacTBOPMBILIETOCs a30Ta Bo3jayxa B Boje npu temneparype 30 °C paccuuraem
ero pactsopuMocts B Mr: m = pVM/RT = (101325* 13,76* 28)/(8,314*303) = 15, 5 mr
pacTBOpWIIOCH B | IUTpE BOMBI,

9. 3mas 0o0beM pacTBOPHWBIIETOCS KHCIOpOJaa BoO3ayxa B Bojae mpu Ttemreparype 30 °C

paccuuTaeMm ero pactsopumocts B Mr: m = pVM/RT = (101325* 28 * 32)/(8,314*303) =
36 Mr pacTBOPUIIOCH B 1 TUTpE BOJIBI.



