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§ 1(1). Xapaxmepucmuxa xumuueckozo snemenma
Ha ocHoeaHnuu ez20 nonoicerun ¢ Ilepuoduyeckoii cucmeme

A.H. Menoeneesa

Bonpoc 1'(1)".

A) Xapaxrepuctuka docdopa.

1. ®ocdop — sneMEHT nATON rpynnsl W TpeThero nepuona, Z = 15,
A(P)=31.

CootserctBenHo, atom ¢ocdopa comepxur B aAape 15 NpoTOHOB,
16 HeHTpoHOB W 15 3nekTpoHoB. CTpoeHHE €ro 3MEKTPOHHOU 060J0YKH
MOKHO OTPa3HTh C MOMOLLBIO CIIEAYIOLIEH CXeMBI:

+|5P 26; 86; S&.

ATtombl dochopa NPOABNAIOT KaK OKHUCIHTENbHBIE CBOWCTBA (MpUHUMA-
10T HEAOCTAIOWINE [UIA 3aBEpIIEHHS BHELIHEro YPOBHS TPH DJIEKTPOHA, Mo-
Jlyyas MpH 3TOM CTENEHb OKHCIIEHUS —3, HANMpPUMEp, B COEMHEHHUAX C MEHee
JNMEKTPOOTPHLATENBHBEIMH 3NIEMEHTAMH — METa/IaMH, BOJOPOAOM M T.iL.)
TaK H BOCCTaHOBHTE/IbHBIE CBOMCTBA (OTRAIOT 3 MMM 5 35eKTpoHOB Goee
3NIEKTPOOTPHULIATENBHBIM 3JIEMEHTaM — KHCIIOpPOAY, rajloreHaM H T.II., NpH-
ofpeTas NpH 3TOM CTENEHH OKUCIEHHS +3 U +5.)

®dochop MeHee CHIIBHBIH OKHCITUTENb, 4EM a30T, HO §oJiee CUITLHBLH, UeM
MBIIIBAK, YTO CBA3aHO C POCTOM pafiHyCOB aTOMOB OT a30Ta K MbIIbAKY. [To
3TO# XK€e NMPUYHHE BOCCTAHOBUTEbHBIE CBOHCTBA, HA060POT, YCHITHBAIOTCA.

2. ®ocdop — npocToe BEWIECTBO, THIHYHBIN HeMeTawl, Pocdopy ceoii-
CTBEHHO ABJICHHE aloTponuy. Hanpumep, CyliecTBYIOT alUIOTPOMHBIE MO-
audpnkanuu gocopa Takue, kak Oensiii, KpacHbldl 1 YepHbIit $pocdop, KoTo-
pbie 001aNalOT Pa3HBIMH XMMHYECKHMH 1 (PH3HUECKUMH CBOHCTBAaMM.

3. Hemeranmnmueckue coiictea Qocdopa BelpaxkeHbl ciabee, ueM y azo-
Ta, HO CUIIbHEE, YeM Y MbILIbAKA (COCEHHE DJIEMEHTBI B FpyNIe).

4. Hemetamtuueckue ceoilictea ¢ocdopa BoipaxeHbl CHIbHEE, YEM Y
KpPEeMHHA, Ho cnabee, yeM y cephl (COCEHHE IIEMEHTHI B NIEPHO/IE).

5. Beicumnii okcua docdopa umeer dopmyiry P,Os. 10 KMCIOTHBIH OKCHIL,
On nposBIET BCE THIIMYHBIE CBOWCTBA KMCJIOTHBIX OKCUIOB. Tak, Harpumep,
TIpH B3aMMOJEHCTBYH €ro ¢ Boao# nojyyaerca gocdopHas KKcioTa.

P,Os + 3H,0 = 2H;PO,.

[Tpu B3aUMOAENCTBUH €r0 C OCHOBHBIMH OKCHAAMH H OCHOBAaHMSMH OH
JaeT COJIH.

P,Os + 3MgO = Mg;(PO,),; P,Os + 6KOH = 2K;P0O, + 3H,0.

6. Beicimit ruapokcna ¢ocdopa — docdopnas kucnora H;PO,, pac-
TBOP KOTOPOH MPOABNAET BCE THIHYHbIE CBOHCTBA KHUCIIOT: B3aUMOJEHCTBHE
C OCHOBaHHSMH H OCHOBHBIMH OKCHAAMH:

H;PO, + 3NaOH = Na;,PO, + 3H,0. 2H;PO, + 3Ca0 = Cay(PO,),{ + 3H,0.

! Homepa sazanmii no usnanmio 2010 r. (17-¢ uznanue).
2 Homepa 3ananuii no u3naumio 2004 r. (7-¢ u3kanue).



7. ®ocdop obpasyer neryuee coeauneHue H;P — dochun.

b) XapaxtepucTuka Kanus.

1. Kanuit umeer nopsakossiii HoMep 19, Z = 19 1 OTHOCHUTENBHYIO aTOM-
Hyto maccy A(K) = 39. CoorBeTcTBeHHO 3apsaa sapa ero aroma +19 (pasen
4YHCITy MPOTOHOB). CrieoBaTeNnbHO, YHCIIO HEATPOHOB B sape paBHo 20. Tak
KaK aTOM JJIEKTPOHEHTPANEH, TO YHCIIO IEKTPOHOB, COAEPIKALUMXCA B aTOME
Kajaus, Toxxe pasHO 19. DneMeHT kanuit HAXOAMTCA B YETBEPTOM MNEPHOIAE
NEPUONUECKOI CHCTEMDI, 3HAYHT, BCE MEKTPOHB! PACHOAraloTCA Ha YEThi-
pex 3HepreTHYeCKHX ypoBHAX. Takum oOpa3oM, CTPOEHHE aToMa Kanus 3a-
MHCHIBAETCA TaK: +10K: 2€; 8g; 8¢; 1¢&.

Hcxons M3 CTpOEHHA aToMa, MOMHO IpeACKa3’aTh CTENEHb OKHC/IEHUA
KaJIUA B €ro CoeAMHEHMAX. Tak Kak B XUMHYECKHX PEaKLMAX aTOM KaJus OT-
JaeT OJMH BHEIUHMH 3JIEKTPOH, NMPOABIAS BOCCTAHOBHMTE/bHbIE CBOHCTBA,
CIIEA0OBATENLHO, OH MPHOOpPETAET CTENEHb OKHUCIEHHA +1.

BOCCTaHOBHTENbHBIE CBOCTBA y Kajlus BhIpaXK€Hbl CHWIIbHEE, 4€M Y Ha-
Tpus, Ho cnabee, yeM y pyOus, YTo CBA3aHO C pOCTOM panuycos ot Na k Rb.

2. Kanuii — npocroe BEIIECTBO, UL HETO XapaKTepHa MeTauIMyecKas
KPHUCTANIMYECKasA pELIETKa U METAUITHYECKasd XHMHUYECKas CBA3b, a OTCIO-
Jla — M BCE THIHYHbIE /I METAUIOB CBOMCTBA.

3. MerajuiMyeckue CBOWHCTBA Y KaJHA BBIPOKCHbI CHIbHEE, YEM y Ha-
Tpus, HO crnabee, uem y pyOHAuA, T.K. aTOM Kalus Jlerde OTRAET 3JIEKTPOH,
4€M aTOM HATpHd, HO TPYAHEE, YEM aTOM pyOHAns.

4. Metainuyeckue CBOWCTBA Y KNS BLIPOKEHBI CHIIBHEE, YEM Y Kaslb-
UMA, T.K. OXHH 2JICKTPOH aTOMa Kajiui Jierde OTOpBaTh, YEM JBA IJIEKTPOHA
aToMa KasbLHs.

5. Okena kanus K,O sBasercs OCHOBHBLIM OKCHIAOM U MPOABIAET BCE TH-
MHYHBIC CBOMCTBA OCHOBHBIX OKCHAOB. B3auMomeicTBHE C KHCIIOTaMH H KH-
CIOTHBIMH OKCHAAMH.

K;0 + 2HCI = 2KCl +H,0; K,0 + SO, = K,S0,.

6. B kauecTBe ruIpoKcHIa KAIHIO COOTBETCTBYET OCHOBaHHE (LUENIOYD)
KOH, koTopoe nposBiseT Bce XapaKTepHble CBOACTBA OCHOBAHUI: B3aUMO-
ACHCTBUE C KACJIOTAMH H KHUCIOTHBIMHM OKCHAAMH.

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

7. JleTydero BOJOPOJHOTO COECAMHEHHS KayHii He o0pa3syer, a oGpasyer

ruapua kanns KH.

Bonpoc 2(2).
a) MgO — ocHoBHO# OkcHI, SO; — KUCJIOTHBIN OKCHAL.
1) MgO + SO; = MgSO,; 2) MgO + 2HNO; = Mg(NO,), + H,0;

3)MgO +2H = Mg2+ + H,0; 2RbOH + SO; = Rb,SO, + H,0;

SO, + 20H™ =S0,> + H,0.

6) Mg(OH), — ocHoBHo#t runpokcun, H,SO, — KUCIOTHbIH rHApOKCHA.
1) Mg(OH), + H,S0, = MgS0, + 2H,0; OH + H' = H,0;

2) Mg(OH), + SO; = MgS0O, + H,0; SO;+20H =H,0 + SO%’;

3) H,S0, + Na,0 = Na,SO, + H,0; Na,0 + 2H" = 2Na" + H,0.



Bonpoc 3(3).
Maruuii — npocroe BelIeCTBO, LIS HEro XapakTepHa METALIHYECKas

KpUCTa/JTMYECKas peIlUeTKa; OH 00NafaeT METAUIHYECKHM ONIECKOM, Jiek-
TPOMNPOBOLHOCTBIO.

a) 2Mg + 0, = 2MgO0 6) Mg + Cl, = MgCl,
Mg®-2¢ = Mg?*| |2 Mg’-2e = Mg™ | I1
0%+4e=20% | |! ci¥+2e=2cr | {1
B) Mg + S = MgS r) 3Mg + N, = Mg;N,
Mg’ - 2¢ = Mg?* Al Mg - 28 = Mg?| |3
SP42e=5* | |1 N, +6e=2N>"| |1
1) Mg + 2HCI = MgCl, + H,T; Mg’ -2€=Mg?”’ 1|} Bonpoc 4(4).

2H*+2e=H) | |

AJUTOTPONHA — ABJICHUE CYLIECTBOBAHUA XHMHUYECKOTNO JIEMEHTA B BH-
JIe HECKOJIBKMX MPOCTHIX BEILECTB, Pa3/iM4HBIX MO CTPOEHHIO W CBOHCTBaM
(Tak Ha3biBaEMbIX AIOTPOIHEIX GOPM).

a) B Monekynax cocrasa Sg peaiu3yeTcst KOBaIEHTHO-HEMOAPHBIHA THIT CBA-
3# (T.€. HE MPOHCXOANT CMEIIEHHSA 3IEKTPOHHOM Nnapbl, 0Opasyroilei CBA3b).

6) B monexynax cocrasa H,S peanusyercs KOBajIeHTHO-NOJAPHBIA THN
CBA3H, T.K. IPOUCXOAMT CMELCHUE SNICKTPOHHON Mapsl K Gonee 3NMeKTpooT-
puuarensHoMy atomy —cepe (S). H—o>S«H

®u3nyeckHe ceoiictBa pombuyeckoii cepbi (S;):

BemecTBo JIMMOHHO-XKENITOrO LBETa, YcToiuuBoe 10 t = 95,6°C, pacTro-
pserca B cepoyrnepone (CS,), anwiune, 6eHsone, peHone.

YpaBsuenus peakumii:

a) 2Na + S = Na,S Na’-2e=Na* ,| 2 - BoccTanoBuens

§94+2e=52" | |1 - okucHTeEND
0 = _ 2+
6) Ca + S =CaS Ca’-2¢ = Ca 5 1 - BOCCTAHOBHTEND
¥ +928 = §% | |1 - okucamTens
8) 2A1 + 38 = ALS, Al°-38=A1**| |2 - BoccTanoBHTEND
§%+2e=s2- | |3 - okucauTenn
r) S + 0, = SO,T s®-4e=s* 1 - BOCCTaHOBHTENL
024,45:202- 1 - okucnurens
1) S+H,=H,ST Hg-2€=2HJr 2 1 - BoccTaHoOBUTEND
§%+28=52" | |l - okucauTenn
$%-6e=S%" | |1 - BoccTaHOBHTEND

C)S+3F2=SF6

Fg+2€=2F' 3 - okucauTenb



Bonpoc 5(5).

HemeTtaMueckue CBOWCTBAa KpeMHUA BuIpaKeHkI cnabee, yem y docdo-
pa, HO CWJIbHEE, YEM Y ATHOMUHHUA.

Bomnpoc 6(6).

a) YV a3oTa KHCJIOTHBIE CBOMCTBA BLIPaXKEHbI CHIbHEE, YeM Yy docdopa,
T.K. B IPYMAaxX CBEPXY BHU3 MPOUCXOAUT YCHJIEHHE OCHOBHbBIX M ocnabneHue
KUCJIOTHBIX CBOHCTB.

6) Y cepbl KHCIOTHBIC CBOWCTBA BbipaXKeHbI CHibHEE, YeM y (ocdopa,
T.K. B IEPHOJAX CEBa HAMpPaBO MPOHCXOJUT YCUIIEHHE KHCIIOTHBIX M ocnab-
JIEHHE OCHOBHBIX CBOJCTB.

Boupoc 7(7).

Hauo: n(02) = 0,2; m(Mg) = 0,12r; opg(npumecn) = 2 %.

Haiitu: V (Bo3ayxa)

Peuienue: 1. Haitnem Maccy marnus 6e3 npumec:

Moyeni(Mg) = m(Mg) — m(Mg)-@y, (npumecn);

Myyern (Mg) = 0,12 ~—0,12r-0,02 =0,1176 1.

2. 3anMuieM ypaBHEHHE peaKkUHH CKUraHua marHus. 0,1176 r.

0,1176 r X

2Mg  + o, =2MgO,
H=2 MO, H= | Monb,
M =24 r/mons;  Vy =224 n/mons;
m=48r, V=224n

Mo ypaBHEHHIO peakLMK COCTaBUM MPOMOPLHIO;
48r—22,4n 0,1176 r—xn
x= 2176:228 _ 5488 .
48
CnenosatenbHo, 0,05488 n unctoro kucnopona Tpedyerca Ha CKUraHHe
0,1176 r Mmaruus.

3. Hailinem o6beM Bo3fyxa, KOTOPbIif NOTpebyeTca Ha CKMraHue MarHus:

V(Bozayxa) = M = 0,05488 - 02744 .
n(0;) 0,2

Otser: V(Bo3ayxa) = 0,2744 n.

Bonpoc 8(8).

Hano: m(S)=1,6 kr = 1600,

o = 80 %.

Haiitu: V(SO,)
Peinenue: 1. 3anuiueM ypasHeHHE PEaKU¥K CKUTAHHS CEPBI B KMCIIOPOJE.

16%” + 6; = S0, - Cocrasnum nponopuuio:
H= | MONiB,; =1 Monb:
M =32 r/monsb - WMons.
R Y
32r—22,4n 1600 r —x n
X= —-———l 600-22,4 _ 1120 1. V 30a(S03) = Vip(SO,)- ©0 = 1120 1-0,8 = 896 1.

32
Oteer: V(SO,) = 896 n.



Bonpoc 9(9).
Her, Henb3a. IMpexae Bcero, u3-3a pasnuuus B CTENeHsX OKUCIeHus, B
OKCHJIE cepa UMeET CTerneHsp okuciaeHus 6+. B cepHucroit kucnore — 4+.

Beiciemy okeumy SO; coorBercTByeT cepHas kucnora H,SO,. Cepuucroit
kuciore H,SO; cootBercrayer okeua SO,.

JlaHHEBIE COOTBETCTBHA MOKHO NMOKA3aTh M’MAPOIM30M OKCHIOB.
6+ 6+ 4+ 4+
SO3; +H,0=H, SO4; S0; +H,0 < H, SOs.
Bonpoc 10(10).

a) 2Mg + CO, = 2MgO + C Mg’ - 28 =Mg™"| |2
CH+de=C° | |1
0 = 4+
6) 3S + 2KCIO; = 2KCl + 380, S —4€=S 3
CP*+6e=CI"| |2

§ 2(2). Xapakmepucmuka xumuueckozo snemenma
no KUCAOMHO-OCHOGHBIM C8ORCMEaM 06pa3yemblx
um coeounenuii. Amgpomepusie oKcudbl u 2UOPOKCUObI

Bomnpoc 1(1).

AM}OTEPHBIM FMAPOKCHAAM MPUCYLIE CBOACTBO peardpoBaTh C KHMCIO-
TaMH KaK OCHOBAHHE W CO LIENOYaMH Kak Kucnota. [lostoMy, koraa Mel K
PacTBOpPY LWIENOYH MPWIMBACM IO KalUIAM PacTBOP COJIH, Y HacC MOy4aercs
amMQpoTepHBIH THAPOKCHI, KOTOPBI Cpasy e pearupyer C Ienoueto, obpa-
3ys pacTBOPHMYIO COJIb, U Mbl He HabJloJaeM BbIMANEHUE B OCANOK aMo-
TEPHOro r'MAPOKCHAA.

Bonpoc 2(2).

1
Be —— BeO

gl N

K,BeO, Be(NO,),
6 5

e(OH),
1. 2Be + O, = 2BeO; 2. BeO + H,SO, = BeSO,{ + H,0;
3. BeO + 2KOH = K;BeO, + H,0; 4. BeO + 2HNO; = Be(NO;), + H,0;
5. Be(NOs), + 2NaOH = 2NaNQO, + Be(OH),;
6. Be(OH), + 2KOH = K,Be0, + 2H,0;
7. Be(OH), + H,S0, = BeSO{ + 2H,0.
Bonpoc 3(3).
a) Be(OH), + 2H"=Be’* + 2H,0: Be(OH), + H,S0,=BeSO, + 2H,0;
Be(OH), + 2HNO;=Be(NO;), + 2H,0.
6) Be(OH), + 20H=Be0O” + 2H,0: Be(OH), + 2KOH=K,BeO, + 2H,0;
Be(OH), + 2NaOH=Na,Be0, + 2H,0.



Bonpoc 4(4).

Am(OTEPHOCTEI0 Ha3biBaeTCA CMOCOOHOCTL BEUIECTBA MPOABJATHL Kak
KHCJIOTHEIE, TaK ¥ OCHOBHbIE CBOMiCTBA. KHCNOTHBIE CBOWCTBA, KaK MpaBHIo,
NpOABJIIOT CoeqMHeHna HeMeTauios. Hanpumep, H,SO,; P,Os; CO.,.

Ho cyuiecTBytoT KHCIIOThI, 00pa3oBaHHLIC METALIAMM.

Hanpumep, KMnO, — nepmanranar kanus, K,Cr,0; — auxpomar xanus,
Na; VO, — Bananar Hatpus, Na[Al(OH),] — ruapokcoamoMHHAT HaTpHs.

To ecTb METaNBI MOTYT TaK)Ke MPOABIATE KHCIOTHbIE CBOWCTBA.

OCHOBHEIE CBOICTBA XapaKTepHbI MPAKTHYECKH TOJILKO J/15 META/UIOB.

Hanpumep, NaOH, K,O, LiNO;.

§ 3(3). Ilepuoouueckuii 3axon u Ilepuoduueckan cucmema
xumuueckux ynemenmoe [.H. Menoeneesa

Bonpoc 1(1).

IMepuoanueckuil 3akoH MeHaeneesa — OAHH HM3 OCHOBOIMOJAraloUIMX
3aKOHOB XMMHH. MOXHO YTBEpXKJaTh, YTO BCA COBPEMEHHAs XWUMHA [10-
cTpoeHa Ha HeM. OH OOBACHAET 3aBHCHMOCTb CBOMCTB aTOMOB OT HX CTpOe-
HuUsA, 0606LIaeT ITY 3aBUCHMOCTD [UIA BCEX DJIEMEHTOR, pa3lenis HX Ha pas-
JIMYHBIE TPYMMbl, @ TAKXKE MPEACKA3bIBAET UX CBOHCTBA B 3aBUCHMOCTH OT
CTPOEHHA ¥ CTPOCHHE B 3aBUCHMOCTH OT CBOMCTB.

CyluecTByiOT Apyruve 3akOHbI, HECyUIHe O0BACHAIOLIYIO, 06001alouyo
H npeAcKa3aTenbHyo QyHkund. Hanpumep, 3akoH cOXpaHEHHUS 3HEpPruu, 3a-
KOH MPENOMJIEHHA CBETA, F'eHETHYECKHi 3akoH MeHaens.

Bonpoc 2(2).

PykoBoACTBysChL NEpHOAHYECKOH CHCTEMOH, HAHAEM 3NEMEHT C HYXKHBIM
pacnionoxeHHeM 3MeKTPoHoB (2 u 5). ItoT anement — asot: No 1572s72p’.

JtoT 3neMeHT obpasyer mpoctoe BelecrBo — N,, a3oT. Bogopoanoe
coeauHeHne azota — NH;, amMuak. Broicuimii okcHa azora — N,Os. Ku-
cnoTHei# okcua N,Os npy pacTBOpeHHH B BOAE MEPEXOANT B CWIBHYIO a30T-
Hyto kucnoty HNO;.

N,Os + H,O = 2HNO;; N,05 + BaO = Ba(NOs),;
N,Os + Ba(OH), = Ba(NOs), + H,0;

N** 06/1a0a€T CHILHBIMW OKUCIIUTENBHBIMH CBOHCTBAMM:

2N,05 + 5C =2N,; + 5CO,.

Bonpoc 3(3).

Panbue snemeHT 6epuinuit omwnbo4uHo oTHocHau k I rpynme. [Mpuunna
3TOr0 3aKJIIOYaNach B HEMPABUJILHOM ONIpeIEIEHHH aTOMHO Macchl Hepun-
nus (BMecTto 9 ee cuuranu paBHoi 13,5). JI.M. MenneneeB npeanoyiioxHi,
4yro Gepunimii Haxomurces B Il rpynne, oCHOBBIBasACh HA XHMHYECKHX CBOW-
cTBax aneMeHTa. CBoiicTea 6epiiiusa ObUTH OYEHb TIOX0XKH Ha CBO¥cTBa Mg
u Ca, 1 COBepILIEHHO HE MOXOXH Ha cBolicTBa Al. 3Has, YTO aTOMHBIC MacChl
Li u B, cocemHux snementoB k Be, paBHbl coorBercrBeHHo 7 u 11,
J.N.Mennenees npennosoxun, 4To aToMHas Macca 6epuiiiusa pasHa 9.
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Bonpoc 4(4).

Ca — aroM, y KOTOpOrO 3/1€KTPOHBI pacnpefeNeHbl COMIACHO PANY YH-
cen 2, 8, 8, 2. Onement Ne 7 — N, snement Ne § — O.

YpaBrenus peakunii: 3Ca + N, = Ca;N,, 2Ca + O, = 2CaO0.

IMpoayxTs! peakiuii UMEIOT HOHHLIHN THUIT CBA3H.

A30T M KHCIIOPOA HMEIOT MOJEKYNSPHOE CTPOEHHE KPUCTALTHYECKHX
PEUIETOK, a Y KalibItH METa/NIHYeCcKas KpUCTAJUIHYeCcKas pelleTKa.

IMpoxyxter B3aumoneiicrsus — Ca;N; u CaO HMeloT HOHHOE CTpoeHHe
KPHCTAUTHYECKOH PEIIETKH.

Bonpoc 5(5).

N, P, As, Sb, Bi — ycuieHne MeTa/IH4eCKUX CBOHCTB.

Merautnueckie cBO#CTBa B rpynnax yCHIMBalOTCH.

Bonpoc 6(6).

Na, Mg, Al, Si, P, S, Cl — ycuneHHe HEMETALTHYECKHX CBOICTB.

HemeTaminyeckue CBOWCTBa B NepUoax yCHIIHBAIOTCA.

Bonpoc 7(7).

ClL,0,, P,0;, SiO,, ALO;, MgO, Na,0O — yMmeHbllleHHE KHCJIOTHBIX
CBOMCTB.

KucnoTHble CBOHCTBA B NEPHOIaX YBEIHYHBAIOTCS.

HCIO,, H;PO,, H,Si0,, AI(OH);, Mg(OH),, NaOH — yMeHbLIEHHE KH-
CJIOTHBIX CBOWCTB.

Bonpoc 8(8).

B,0;, BeO, Li,O— Bo3pactaHHe OCHOBHBIX CBOWCTB, T.K. B MEpHOAAX
OCHOBHBIE CBOjicTBa ocnabGesalor. B(OH);, Be(OH),, LiOH — Bo3pacranue
OCHOBHBIX cBoiicTs. B(OH); — cnabas kucnota; Be(OH), — cnaboe ocHo-
panue;, LIOH — cunbHOE OCHOBaHHKE.

Bonpec 9(9).

[leproanueckas CHCTEMA 3JIEMEHTOB OTPaXaeT B3aMMOCBA3b XHMHYE-
CKHX 3JIEMEHTOB. ATOMHBI/ HOMED 3JIEMEHTA PaBCH 3apaly AApa, HUCICHHO
OH paBEH YMCITY NpOTOHOB. YHC/IO HEHTPOHOB, COJEPXKAILMXCA B SAPaX OA-
HOTO JJIEMEHTA, B OTJIHYHE OT YHC/IA MPOTOHOB, MOXKET OBITh Pa3HYHBIM,
ATOMBI OTHOIO 3JIEMEHTA, R1APa KOTOPLIX COAEPXKAT Pa3HOE YHMCIIO HEHTPO-
HOB, Ha3bIBAIOTCA H30TONAMM.

Kakapiii XHMHUYECKHI 3JIEMEHT UMEET 0 HECKOJILKO H30TOMOB (NPHPOA-
HBIX HJIH TMOJIy4CHHBIX MCKYCCTBEHHO). ATOMHas Macca XMMHYECKOTO 3ile-
MEHTa PaBHA CPEAHEMY 3HAYEHHIO H3 MACC BCEX €ro NMPHPOJHbLIX H30TOMOB C
YHETOM HX PacrnpoCTPaHEHHOCTH.

C OTKpLITHEM M30TONOB Ui PAcpEAENCHHS 3JIEMEHTOB MO NEpHOAHYE-
CKOW CHCTEME CTANIH HCNOJL30BATh 3apsAbl ANEP, @ HE X AaTOMHBIE MACCh.

Bonpoc 10(10).
Tak NpoHCXOAMT M3-3a TOrO, YTO CBOMCTBA 3JIEMEHTOB H UX COEIHHEHHI
3aBHCAT HE OT OOLIEro YHCia 3JIEKTPOHOB, a TOJILKO OT BJIEHTHBIX, KOTOpBIE
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HAXOAATCA Ha nocienHem cioe. KonuyecTBO BAJIEHTHBIX 3JIEKTPOHOB MEHA-
€TCsA NEPUOAUYECCKH, CNEA0BATENBHO, CBOWCTBA 2/IEMEHTOB TAKXKE€ MEHAIOTCH
NEPUOAHUECKH.

Bonpoc 11(11).

1. CBoMcTBa XUMHYECKHX JJIEMEHTOR M 00pa3oBaHHBIX HMH BELECTB Ha-
XOAATCA B MEPUOOUYECKON 3aBMCHMOCTH OT OTHOCHTESBHBIX aTOMHBIX Macc
NIEMEHTOB.

2. CBOHCTBAa XMMHUYECKHX 3JIEMEHTOB W 00pPa3OBAHHBIX MMM BELLECTB Ha-
XOAATCS B MEPUOAUYECKOH 3aBUCHMOCTH OT 3apAa aTOMHBIX SAEpP EMEHTOB.

3. CBoiicTBa XUMHUYECKUX NIEMEHTOB H 00pa30BaHHBIX MMM BELLIECTB Ha-
XOOATCA B MEPHUOJHYECKON 3aBUCHMOCTH OT CTPOCHMA BHEIIHUX JIHEPreTH-
4YECKHX YPOBHEH B MEKTPOHHOH 0600UKe aTOMa.

§ 4(4). Bex meonwtii, 6pon30ebtii, dcene3Hvii

Bonpoc 1(1).

B 300Xy aHTHYHOCTH CEMBIO YyNECAMH CBETA CUHTANIH €FMNETCKHUE IH-
pamuasl, BUcsuue caael Basunona, cratyro Konocca Pogocckoro, Xpam Ap-
Temuasl B Ddece, craryio onumnuiickoro 6ora FOnurepa, mas3osneit B [anu-
Kapuace, AlekcaHIApHHACKHI MasiK.

B co3aaHnu €rMneTcKMX MUpaMUA Mrpajia HEeMaTylo PoiTb Meflb, T.K. LIS CO-
OpYXEHHSA NMUPaMHKJIbl HCTIONB30BANIHCH MHCTPYMEHTbI, U3TOTOB/ICHHBIE M3 MEIH.

[MNuranrckas crarys Konocca Poocckoro Obiia OJHOCTBIO H3rOTOB/ICHA
13 6pOH3BIL.

Cratys IOnutepa 6bl1a 4aCTHYHO CAeNaHa U3 30710Ta: U3 GIaropoaHoOro
meTana 6sin u3roToBieH maw KOnurepa.

Bomnpoc 2(2).
CsoiicTBa pTyTH NpH OOBIMHBIX YCIOBHAX MOXKHO OMHCAThb CEXYIOUIMMH
npuwiarare/ibHbIMU; XKHAKaA, AA0BUTadA, Onecrawas (6, r, ).

Bonpoc 3(3).

B ocHoBe ofpa3soBaHHs AMTEPATYPHOrO BBIPOKEHUA «CTaNbHON Xapak-
TEp», <KENe3Hble HEPBBI», («30JIOTOE CEPALE», «METAUTHYECKHA Tonocy,
«CBMHLOBBIH KyJlak» JI€KaT CICAYIOlIME CBOWCTBa METAIOB: TBEPAOCTb,
MPOYHOCTb.

Bonpoc 4(4).

Jlns XapakTepuCTHKH NMpearpo3oBoro Heba MOXKHO KUCMOBL30BATh NpHIIa-
raTefibHbIe: CBHHLIOBOE, THAXKENOE (B, 1).

Bonpoc 5(5).

Jns Toro, 4Tobbl XOpoWIO MOATOTOBUTHCH K COOOIIEHHIO, Bbl MOXETE
BOCIIOJIL30BATbCA AETCKON SHUMKIIONIEAUEH WK SHUMKIIONeAneH HCKYCCTBa.

Bonpoc 6(6).

IMpenocrapnsem BO3MOXKHOCTh BaM caMHM MO¢aHTa3upoBaTh Ha 3TY TEMY.

Jna Toro, uro6ei BaM jierde 661710 COPUEHTHPOBATHCA, 0003HAYUM HEKO-
TOPLIE BO3MOXKHOCTH AJI1 MPHUMEHEHUI METAUIOB: KOHCTPYKLIMOHHBLIE MaTe-
pHaJIbI; 2JIEKTPOTEXHUYECKHUE MATEPHaIbL; XKAPOTIPOYHBIE MATEPHUAITEL.
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§ 5(5). Honoscenue memannos ¢ Iepuoduuecxoii cucmeme
A.H. Menoeneesa u cmpoenue ux amomos

Bonpoc 1(1).

BoccTaHOBHTENBHBIE CBOACTBA METALIOB ONPEAEIAIOTCH COCOGHOCTHIO
OT/AaBaTh 3JIEKTPOHLI BHEIIHETO C0A. UeM /erye aToM OTAaeT SJIEKTPOHbI
BHELIHETO CJI0A, TeM Oosiee CUIIbHBIM BOCCTAHOBHTENEM OH ABJAETCH.

Bonpoc 2(2).

Cambliit akTUBHEIH MeTann — ¢pannmit (Fr).

®paHuuil nerye BCEro OTAAET MEKTPOH BHeWIHero cios. OH oGnamaet
caMbIM 6OJIBIIMM aTOMHBIM PaAHyCOM, TMO3TOMY HEprus B3aUMOIEHCTBHA
Afipa aTOMa C BHELIHEH NIEKTPOHHO# 060so4Ko#H Mana.

Bonpoc 3(3).

Metauibl NPOABJAIOT BOCCTAHOBHTE/IBHBIE CBOCTBA B HYJIEBOMH CTENEHH
OKHCJIEHHS, T.€. CaM METa1 MOXKeT ObITh TONbKO BOCCTaHOBHTEAEM. [IpuBe-
JeHHbli nponecc — npumep okucienna Cu’’ no Cu’. B nannoM npumepe
Meb BBICTYNACT B BUAE KaTHOHA.

§ 6(6). Pusuueckue ceoiicmea memannos

Bomnpoc 1(1).
Cawmblii nerkonnaBkHit MeTamul — PTYTh. Yke HPH KOMHATHOH Temrepa-
TYpe OH ABAAETCA KHAKOCTHIO.

Bonpoc 2(2). .
B TeXHHKE MUCMONb3YIOTCH TaKHe CBONCTBA METALIOB, KaK 3JIEKTPONpO-
BOJHOCTB, TBEPAOCTh, TEPMOYCTOHYHBOCTE.

Bompoc 3(3).

[llenoyHsie METANIBI HMEIOT CaMyi0 HH3KYI0 3HEPrHIO HOHH3ALMH, T.C.
OHU JIETKO OTHAIOT EKTPOH C nocneaHero cnos. Ui Toro, 4To6bl OTHATE
3TOT 3NMEKTPOH OT METAUIA, JOCTATOYHO JaXE IHEPTHH cBeta (foToHa).

Ha saenenuu ¢orodddexra ocHoBaHo aeiicTBUE (POTOITEKTPHUECKHX
npubopoB, MONYYHBLIHE PasHOOOpa3HOE NPUMEHEHHE B PA3IHYHBIX obnac-
TAX HAYKH U TEXHUKH — (PoTO3NeMeHTHI, padoTatoitde Ha ocHOBE GOTO3d-
¢ekTa, npeobpasyioT IHEPTHIO HIMYUEHHSA B JNEKTPHUECKYIO.

Bonpoc 4(4).

Ha TyronnaBxoctu BoJib)paMa OCHOBAHO €ro MPHMMEHEHHE B JIaMIIax Ha-
KaTUBaHHA.

Bonpoc 5(5).

B nuTepaTypHBIX BbIpOXEHHAX «cepeOpAHBI HHEI», «3010Tas 3apay,
«CBHUHLOBBIE TY4H» 3aKTIOYEHO CBOHCTBO METAIOB OTPAXKAaTh CBETOBLIC JTY-
4H, B PE3yJILTATE YEro OHU NPHOOPETAIOT XAPaKTEPHYIO OKPacKy, METaLIH-
yeckuii 6y1eck.

13



§ 7(7). Cnaaew:

Bonpoc 1(1).

Bpor3oBeIii Bek npopopkanca npubnusurensho 3000 ner (xoneu 4 —
Hauano | TeicaueneTus 10 H. 3.). Hassanue «6poH30BbIi Bek» 00ycnoBneHo
TEM, YTO B 3TOT MEPHOJ LIMPOKO HCIONb30OBANICK CIJIAB MEAM M OJIOBA, KOTO-
pelit nonmy4YHn Ha3BaHue 6poH3a.

Bonpoc 2(2).

Menbxuop — ciuas, coaepxauuii okono 80 % menu u 20 % Hukens.
[ToaToMy A1t MPOU3BOACTBa 25 KI MEJIbXHOPA HEOOXOAMMO B3ATh:

m(Cu) = m(Menbxuopa) - ®(Cu), cunase = 25-0,8 = 20 kr.

m(Ni) = m(menbxuopa) - ©(Ni), cunase = 25:0,2 = 5 k.

Oteert: 20 kr Cu u 5 kr Ni.

Bonpoc 3(3).

HeTpyaHo 3aMETHTh, YTO CHOBA (UIETHPYIOLMID W (IPHBUAETHPOBaH-
HBIH» HMEIOT OJHHAKOBYIO 4YacThb (UIEFHP» B KOPHAX. OYeBHAHO, YTO OHH
MNPOMCXOAAT OT OJHOIO M TOrO XK€ coBa. Jlerupytouine dJieMeHTbl A00aBns-
10T B CIU1aB, YTOOBI ylydlIuTh MX (pusuueckue cBoiicrBa. «[IpuBuierupo-
BAHHBIA» O3HAYAET WIYHIHHiA», «Oonee BLICOKHH, YEM Y OCTANBHBLIXY.

Bonpoc 4(u).

Hano: m (narynn) =100 r, ® (Zn) = 13%

Haiitu: V (Hy) —?

Pewenue: 1. 3amMeHseM ypaBHeHHE peakUHH LUMHKA C CONAHON KHCIOTOM

13¢ xn

Zn +2HCl->ZnCl,+ H, 1

v = | momb v = | Momb
M =65 r/moitb Vo = 22,4 i/moms

CocTaBuM NpONOPUHIO U ONIPESAETUM 00BEM BBLACIHBILIEN0OCA BOAOPOaa

M (Zn) = m (naryuu) - o (Zn) = lOO-%:Br
65r—224n I3r—xn
E T R,

65

Oreer: V (H,;) =4.48 n

§ 8(8). Xumuueckue ceolicmea memannoe
Bonpoc 1(1).
3anuieM ypaBHeHHe peakiuii 06pazoBaHus KeEJIE3HOH OKANHHBI.
3Fe + 4H,0 = Fe;0, + 4H,T (1)

Fe;0, — npencrasnset coboii cmech aByx okcuaoB FeO-Fe,0;.

[oaroMy ypaBHeHHe peakuuu (1) MOXKHO YCNOBHO MPEACTaBHTL B BHUAE
ABYX YPaBHEHHH W JUIA KaXAOrO COCTaBHTb ypaBHEHHE 3NEKTPOHHOro Oa-
naMca.

Fe + H,0 = FeO + H,T 2Fe + 3H,0 = Fe,0; + 3H,T
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Fe’-2e=Fe**| |1 Fe’ -3e=Fe*| |2
2H"+28=H,| |1 2H* +26=H,| |3
0 ompa2t 3+
3Fe + 4H,0 = FeO-Fe,0; + 4H,T 3Fe”-8e=Fe”" +2Fe 3 1
: 2H"+2e=H, 4

To ecTb NOJTy4HnH, 4TO B peakudy 06pa3oBaHHs KENe3HOH OKaNHHbI TPH
aToMa XKeje3a OTAAIT § 21eKTPOHOB.

Bonpoc 2(2).

Hano: m(Mg) =36 r, n(0,) = 0,21.

Haitru: V(Bo3a)

Pewenne: 1. 3anuinem ypaBHEHHE peakuMH CXXMIaHUA MarHuA.
xn

36r
2Mg + O, =2MgO,

v =2 MoNb v = | Monb
M =24r/moms Vo= 22,4 a/mons
m=48r V=224n
CocraBuM MPONOPLMIO K onpeAesinM 06beM KHCIOpOaa, HE06X0AUMOro
JU1A nipoBefieHMs peakuuu: 48 r— 224 n 36r—xn
_36-22,4 _ _
Xx= —— =16,8 n; V(0,) = 16,8 n.

2. Haiinem o0beM BO3XyXa, HEOOXOAMMOTO JUI MPOBEACHHA PEaKLIMK:
V(BO3}1)= y_(_o_z). = m =80 5.

n©,) 021
Ortser: V(8o3n) = 80 i
Bonpoc 3(3).
Hano: m(Ca) =120 mMr=0,12r,® =80 %
Haitru: V(H,)
Pewenue: 1. 3amiuieM ypaBHeHHe PeaKLHH PaCTBOPCHHA KaTbLHA B BOJE.
0,12¢
) lCa +2H,0 = Ca(OH),+ H,
M =40 ruons Vo= 224 s

V=224
CocTaBUM NPONOpLMIO H HailieM 06beM BOAOPOJA, KOTOPLIA TEOpETHYE-
CKH JOJDKEH ObUI MOTYyYHTHCS B XOJIE PEaKLHH:
40r—224n 0,12r—xn

X = 9.1_?.62_2_1 =0,0672 11 Vieop(H;) = 0,0672 1.

Orser: V(H,) = 0,672 n.

2. Ilo ycnoBuio 3a1a4H BBIXOR raza cocrasnser 80 % OT TeopeTHUYECKH
BO3MOXHOTO. [To3TOMY NpakTH4ecKH OBIIO NONY4YEHO:

Vpar (H2) = Voo (H2)- © = 0,0672 1- 0,8 = 0,05376 n.

Or8er: Vo (Hy) = 0,054 2.

Bonpoc 4(4).

Hlenounsle H MENOYHO3EMENBHBIE METAIUTH OYCHL AKTHBHBI U pearupy-
10T NPAKTHYECKH CO BCEM, C YEM COTIPHKACAIOTCA.
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Hanpumep, Ha BO3ayXe 3TH MeTaLIbl JIerko okucasiores. Ecnv ath me-
TaJIIbl XPaHUTB MOJ CJ0EM KEPOCHHA, K KOTOPOMY OHH WHEPTHBI, TO MOKHO
yOepeus OT HEHYXHBIX B3auMojeicTBuil. JINTHIl — camblil NIErkHi U3 me-
TannoB. OH nerye KepoCHHa M B OTIHYHE OT JIPYTHX METANIOB BCIUIBIBAET B
HEM, MIO3TOMY €0 XPaHAT B Ba3e/IMHE.

Bomnpoc 5(5).

5Ca + 12HNO, = 5Ca(NO;), + N,T + 6H,0.
Ca’-2e=Ca*

AN +10e=N%| |1

Bonpoc 6(6).

[No npaBuITy, KOTOPOE [JIACHT, YTO METAIbI, CTOSILHE B PALY HANpPsHKEHNS
JieBee BOAOPO/R, BBITECHAIOT €r0 U3 pacTBOPOB KHCIIOT, BOAOPOA NPH peakuHu
CBMHLIA C PaCTBOPOM CEPHOM KUCIOTHI JOJDKEH nosiyuntbes. Ho manHoe npa-
BHJIO COOJIOAAETCS, €C/TH B PEAKLIHH METALIA C KHCIIOTOMH oOpa3syeTcs pacTBo-
pumas coJik, a PbSO, — HepactBopuMas cone. [T03TOMY B Cifyyae cBMHLA H
CEepHOM KMCIOTH NPaBUIO HE ACHCTBYET W, CNIEAOBATENLHO, BOAOPOJ HENb3A
HOJYYHTDb NIPH B3aHMOAEHCTBHUM CBUHLIA C PACTBOPOM CEPHOM KHUCIIOTHI.

Bonpoc 7(7).

4Zn + 5H,SO4ouy = 4ZnS04 + H,ST + 4H,0;

Zn°-2e=2Zn"| |4

S +8e=8%

B 3To# peakuuH LMHK NPOABISET BOCCTAHOBUTEIbHbIE CBOHCTBA.

§ 9(9). Tonyuenue memannoe

Bonpoc 1(1).

I". Arpukon B cBOeH KHHre MMEN B BUAY MUPOMETAILTY PrHiO.

[MupoMeTannypruveckue MpoLEcChl BKIIOYAIOT 00XKUT, PH 3TOM COlep-
MalKeCs B pylaxX COEAHHEHHA METAUIOB, B YaCTHOCTH CyNb(HALI, MepeBo-
JUITCA B OKCHJIBI, a cepa yaansetcs B Buae SO,, HanpuMep:

2CuS + 30, = 2Cu0 + 280,T; Cr,0; + 2Al = AlLO; + 2Cr.

3aTeM OKCHIbI EPEBOJATCS B YHCTBIE METAUIBI ITyTEM aMOHOTEPMHH.

Bonpoc 2(2).

Okonoruyecku 6onee 6e3onacen GakrepHANBHBINH METO TOJTy4EHHA MEIH.

Bonpoc 3(3).

lilenouHsie M MENOYHO3EMENBHBIE METALTB! HENB3S NOTYYHTh THIPOME-
TaJUTYpry4eCKMM METOJOM, MOTOMY YTO JAaHHbIH METOA OCHOBAaH Ha Bblie-
JICHUH METAUIOB U3 PAacTBOpPA MOJ JACHCTBHEM INIEKTPHUECKOrO TOKa. A €CiH
MBI U3 pacTBOpa BBLAEJIHM ILENOUHOM MeTalll B YHCTOM BHIE, TO OH cpasy
xKe OyAeT B3aMMOAEHCTBOBATSL C BOAOIA, 00pa3ys rHAPOKCHA.

Bonpoc 4(4).

t
1) 2PbS + 30,=280,T + 2PbO,
PbS—2 > PbO—2-Pb ) i 2

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



Bonpoc 5(5).
Fe,0; > Fe

7
FeSZ
X t
80, 505 = H,804 . 4Fes, + 110, = 2Fe,0, + 850,T;

t
280, + O, = 280;; SO, + H,0 = H,S0; Fe,0; + 3C =2Fe + 3COT.
Bonpoc 6(6).
Hano: m(rop. nop.) = 120 T = 120000 kr, ®(Cu,S) =20 %, W =90 %
Haiitu: m(Cu)
Pewenue: 1. Haitaem ckombko Cu,S conep:xutcs B ropHoii nopone.
m(Cu,S) = m(rop. nop.)-o(Cu,S) = 1,2:10%r-0,2 = 2,4-10"r.
2. Ha#ineM CKOJIbKO 4HCTOM MeOH MOXHO MONYYHTh TEOPETHYECKH H3

2A,(Cu)
Cu,S: m,,,(Cu) = m(Cu,S) - ®(Cu B Cu,S) = m(Cuy,S) - ——= =
u; reop(CU) (Cu,S) - ©(Cu B Cu,S) = m(Cu,S) ~Cu.S)
2-64 )
=24.10". <27 = . )
,4-10 RTIET) 192-10'r

3. HaiineM ckonbko YHCTO# Meau MOMyYHSIH NPAaKTHYECKH:
Mypae(CU) = Myeo(Cu)- W = 1,92:1070,9 = 1,728-10 r = 17,28 7.
Otser: m(Cu) = 17,28 1.

§ 10(10). Koppo3us memannoe
Bomnpoc 1(1).
VpaBHeHHE peakliiH KOPPO3HH MEAH:
2Cu + 0,+ H,0 + CO,= (CuOH),CO,
Manaxur

Bonpoc 2(2).

[IienouHble H 1ENOYHO3EMENIbHBIE METAUIBI MOTYT pearupoBars ¢ O,
N,, H;O u CO,, BXxoasmuMH B COCTaB BO3AYyXa.

4Li+02 = 2L102; 6Li + Nz = 2Li3N; K+ 02 = K202;

Li;0+CO,=Li,CO;; 2Na+0,=Na,0;; 2Na,0,+2C0,=2Na,C0;+0,T;

Ca(Mg, Ba) + O, = Ca0O (MgO, BaO); CaO + CO, = CaCOs;.

Bonpoc 3(n).

HHrn6uTOpLI KOPPO3UH — BELLIECTBA, KOTOpbIE BBOAAT B pabouyio Cpeay,
ri€ HAXOAATCA METAUIHYECKUE JETATH 1 YMEHBILICHHS arpeCCHBHOCTHU CPEIbl.

IMpoxexTopel — MeNaUIbl, 60Jiee aKTHBHBIC 110 CBOEH XHUMHUYECKOH MpH-
pouie, HEXEIH TOT, 3 KOTOPOro BHIMOIHEHO 3ALUMIIACMOE H3ACIHE.

Pasnuuns Mexxay 3THMH Cnoco0amMu 3aLIMTHI 3aKTHOYAETCA B TOM, YTO B
1-M cnyuae MPOCTO YMEHBILAETCA CKOPOCTh KOPPO3HH, a BO 2-M — KOppo-
3UPOBAHHIO NIOABEPraeTcs APyroi Marepuan.

Bonpoc 3(c).

Hepixageromas crans — cmias, coaepxauuit 1o 12 % xpoma, 10 % uu-
kens. TToatomy s Bhinnasku 480 Kr HEPXKABEIOLIEH CTANK HYXHO B3ATH:

m(Cr) = m(cnuiaBa)-(Cr) = 480 kr-0,12 = 57,6 kr
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m(Ni) = m(cnnasa)-w(Ni) = 480 kr-0,1 = 48 kr

m(Fe) = m(cnnasa)-o(Cr) = 480 kr—57,6 kr—48 xr = 374,4 kr.

Oteer: m(Cr) = 57,6 kr, m(Ni) = 48 kr, m(Fe) = 374,4 xr.

Bonpoc 4(n).

HUznenue U3 nyKEHOro kene3a B Clyyae HapylIEHHA 3aWMTHOW IJIEHKH
6ynet Honee NOABEPKEHO KOPPO3UH, T. €. TOT MPOLECC YCKOPHTCH.

Bonpoc 5(5).

B.B. MaskoBckmii roBOpUT 00 OLMHKOBAHHOM XKenese.

Bonpoc 6(6).

Jymato, BceM XOpOIIO M3BECTHO, YTO TAKOE FajibBAHHYECKHH JSJICMEHT.
JIBa coelMHEHHBIX MEXITy co00if 21eKTpoJa OMyCKAIOT B PacTBOP JIEKTPOIH-
Ta, Ha OJIHOM 3niekTpoae B pesynsrare OBP nponcxoauT ocaxaeHue MeTaia,
Ha ApyroM, Hao6opoT, pacTBopenue. Taroke NoMy4usoch u ¢ kopabnem: Mop-
cKas BOJ@ Chilpaja poJib pacTBOpa JNEKTPOJiMTa, ANIOMHHHEBLIH KOpNYC H
MEAHbIE 3AKNENKH — POJlb ANEKTPOKIOB B Pe3y.bTaTe meraumdeckuit Al ne-
pexonuT B A", Ha MEIHOM KOpITyCE BBIIENAETCA BOAOPOA.

2H" + 28 = HY, Al-3e = Al
Takum 06pazoM, METAUTHUECKHI KOPITYC HA LWIBAX HAa4yall pacTBOPATHCA,
1 Kopabnb YyTOHYy.

§ 11(11). Lenounsie memannst
Bonpoc 1(1).

a) l!,l > Ll 2y LidH >y Ligl

3

1. 4Li + O, = 2Li,0, 2. Li,O + H,0 = 2LiOH,
3. LiOH + HCI = LiCl + H,0, 4.2Li + 2H,0 = 2LiOH + H,T,
5. Li,O + 2HCI = H,0 + 2LiCL

NaNO,

[ 2 M55 4
6) Na — Na,0, —» Na:llO — NaOH — Na,SO,
6
Na;PO,

1.2Na + 02 Nazoz,

2. Na,0, + 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;P0O, = 2Na;PO, + 3H,0.

Bonpoc 2(2).

Hano: m(Na) = 11,5 r, o(npumecn) =2 %, W =95 %

Haiitu: V(H,)

Pewenue: 1. HatiaeM Maccy YHCTOrO HaTpus:

M(Na) = m(Na + npumecs) — m(Na + npumecs) - w(NpHMecH) =
=11,2r-11,5r-0,02=11,5r- 0,23 r=11,27r.
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2. 3anuuieM ypaBHEHHE PeaKLHK:

127r xn
22Na +2H,0 = 2NaOH + H,
H= Z MOOb
M =23 r/mons u=1mom
= Vyu =224 a/mone
m=46r VE224a

Cocrasim NpoNOPUHIO H HallAEM 06BbEM BOAOPOAA, KOTOPbIi TEOpETHYE-
CKH JIOJDKEH ObUT MOSYUUTBCA B XOAE PEaKLHK:
46r—224n 1127r—xn

= ‘_1’_277'6%4_ = 5,488 1. Vop(Hy) = 5,488 1.

OtBet: Vo(H,;) = 5,488 n.
3. o ycnoBuio 3ana4M BBIXOA asa cocTaBifer 95 % OT TeopeTHYeCKH
BO3MOXKHOrO. [ToaToMy mpakTHuecku 6bU10 NOTYyUEHO:

Vnpn.(HZ) = V'rep(Hz)w = 5,4880,95 = 5,2[36 JI.
OtBeT: Vypu (Hy) = 5,21 51

Bonpoc 3(3).
CemuoTaXHblii IOM — nepuoAnYeckas TabnuuUa; MOAbE3A LIENOYHBIX
METaUI0B — | rpynna 3/ieMeHTOB; BasenuHoBad «wyba» cnocob XpaHeHHs

JMTHA NOA cnioeM BasenuHa. Taioke Harama Hcnonb3oBana Xy/dOXKECTBEH-
HbIl A3bIK JUIA ONMUCAHMA ¥ OOBACHEHHS XMMHYECKHX CBO#CTB Li (BoccTraHo-
BUTENIbHbLIE CBOWCTBA, PEAaKUHA C KHCIIOPOAOM).

Bonpoc 4(4).

IMpenocrasnsem BaM BO3MOXHOCTL 10JYMaThb Hajx 3THM camuM. Kak Te-
My JUIs COUHHEHHA MOXKHO B3STh OKPACKy MaMEHH WEIOYHBIX METALIOB.

Bonpoc 5(5).

B3pocneiii YenoBek B CyTKH JOJDKEH NOTPEONATh ¢ nmumei 3,5 r HoHOB
Kaus. CocTaBHM NPOMNOPLMIO:

100 r kyparn — 2,034 r kamua X r Kypard — 3,5 r Kasus.

x=33100 _ o5

2,034
Orser: m(xyparu) = 172 r.

§ 12(12). bepunnuii, mazruii u wie1041H03eMeIbHbIE MEMATIb

Bonpoc 1(1).

Iycrs Macca uenoBeka x kr. Toraa Macca ero kocreit Oyaer pasua 0,2:X,
a macca ¢ocara xanbuus — 0,2-0,2-x = 0,04-x kr.

m(Ca;(PO,),) = 0,04-x, rae x — macca 4eyoBeKa.

Bonpoc 2(2).

I'emodunus — 3aboneBaHHe, CBA3AHHOE C [UIOXOH CBEPTHIBAEMOCTHIO
kpoBd. [Ipu KposoTteueHwsix BBoaaT pactBop CaCl, ans NOBBILIEHHS KOH-
UCHTpauUMH KaTHoHOB Ca’* B KpOBH, KOTOPBIE CRIOCOGCTBYIOT CBEPTHIBAEMO-
CTH KPOBH.

Bonpoc 3(3).

Hano: m(CaCQ;) = 2T, o(npumecu) = 25 %.

Haitru: m(Ca(OH),)
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Pewenue: 1. Haitnem maccy CaCO; 6e3 npumecH.
m(CaCO;)=m(o6u1.)-( 1-o(npumecu))=2- 10® (1-0,25)=2-10°.0,75=1,5-10°r.
2. M(CaCO;) = 100 r/mons, M(Ca(OH),) = 74 r/mMonb.

CocTaBuM MPOMOPUMIO, O KOTOPOH HAMAEM KOJMYECTBO FailleHOH H3-
BECTH, KOTOPOE MOXKET ObITh MOTYYEHO!

100 r/moms — 1,5 - 10° 74 r/Motb — X 1
6
x=J4L3107 LI1-10® r=1,11 ™.
100
Oteer; m(Ca(OH), = 1,11 1.
Bonpoc 4(4).

MCO; —» MO —2-> M(OH), —>— MSO; —*— MSO,

1. Mco,i MO + CO,T; 2. MO + H,0 = M(OH),;
3. M(OH), + Na,SO; = MSO; + 2NaOH;
4. MSO; + H,;80, = MSO, + SO,T + H,0.
MoryT 6bITh HCiONB30BaHbI: Be, Mg.
He moryT 6bITh Hconb3oBansl Ca, Ba.
Bonpoc 5(5).
7

[

Ca—> CaH, ——> Ca(OH),—— CaC0;—> Ca0——> CaCl,—%> (Ca;P0,),

§ T cao—5 [ 0 A
t
1. Ca+H,= CaH,; 2. CaH, + 2H,0 = Ca(OH), + 2H,T;
3. Ca(OH), + Na,CO; = CaCO;4 + 2NaOH;
t

4. CaCO; = Ca0 + CO,T; 5. CaO + 2HCI = CaCl, + H,0;
6. 3CaCl, + 2Na;PO, = Ca;(PO,),{ + 6NaCl;

t

7. Ca + 2H,0 = Ca(OH), + H,T; 8.2Ca+0,=2Ca0;

9. Ca0 + H,0 = Ca(OH),.

10. CaCO; + 2HCL — CaCl, + H,0 + CO,

Bonpoc 6(6).

[Mpenocrasnaem BaM BO3MOXKHOCTB MOAYMATh Hal 3STHM CaMUM.

Kak TeMy Ans cOYMHEHMs MOXeM Tpeanoxuth «[IpeBpauende meta-
nuueckoro Ca B Mpamopy.

Bonpoc 7(7).

JUns THICOBBIX MOBA30K UCNONL3YIOT anebactp. OH npH J00aBIeHUM BOABI
NPEBPAILACTCA B MIIACTHYECKYIO MacCy, KOTOPYIO U MCTIONIB3YIOT JUIA HasioxKe-
HUA NOBA3KH. Macca BbIChIXaeT Y NPEBpALIAETCS B TBEPAbINA MPOYHBIA MHIIC.

IMonyBoausiit runc, wim anebactp, (2CaS0,)-H,O npu B3aumoaelicTBuu
¢ BojI0#t 06pasyer ABYBOIHLIN CHUIIC.

(2CaSO4)‘H20 + 3Hzo:>2C8.SO42H20.
3Ota peakuus HAET C BhIAEICHHEM TEIIa.
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Bonpoc 8(c).
CaC0,5Ca0 + CO,T-Q.
Hns cMellleHHs PaBHOBECHS BMPABO K CHCTEME HEOOXOAMMO MOABECTH

TEIIO, T.C. YCIIOBHEM MPOBEACHHUSA ABJIACTCS BBICOKAsA TEMIEpaTypa U NOHU-
3UTHh AaBJICHHE.

§ 13(13). Antomunuii

Bonpoc 1(1).

B aniomMuHueBoH mocyle HeNb3s XpaHUTb IIENOYHBIE PacTBOpPHI, T.K.
TIPOHCXOUT CICAYIOIAs XHMHUYECKas peaKLus:

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

[Tpoucxoaut pacTBopeHue ANIOMUHHA B ILEJIOUH.

Bonpoc 2(2).

Ckopee Bcero MatepuanoM Juid runepbononaa Mor nociyxuts Al,O; u3-
3a €ro HHEpPTHHIX CBOHCTB.

Bonpec 3(3).

BeHranbckue CBEYH COAEPHKAT CMECh, COCTOALIYIO H3 ATFOMHHHUEBBIX
onuiok, okucautenst — KNO; uau KCIO, u knes.

[pH NOLKUraHUM NOABIAETCA CHOM UCKP. MAET OKHMCNIEHNE aNlOMHHUS.

t
8Al + 3KCIO, = 4A1,0; + 3KCL.

Bonpoc 4(4).

anMeHeHHe ANMIOMHHHA B TEXHHKC OCHOBAHO Ha CJICAYIOLLUMX CBOWCT-
BaX: JIEFTKOCTb, TUIaCTHYHOCTD, Sonbuas INEKTPONPOBOAHOCTE U TEIIONPO-
BOAHOCTL. C APYrHMH METAIaMH ATIOMHHKIA 00pa3syer NpoYHbI€ CHIIABbL.

Bonpoc 5(5).

a) Aly(SO,);+6KOH =2 A1(OH); 4 +3K,S04;

AP*+30H (,y=Al(OH);{

6)AL(SO4);+8KOH ,06=2K[AI(OH),]+3K,SO,;

AP +40H " ,,6=[AI(OH),] .

Bonpoc 6(u).
Al—L AlCL, —2—5 AI(OH); ——> ALL,O; —2—> Na[Al(OH),]
—2 3 Al(SO,); —2— A(OH); ——> AICl, —2—> Na[Al(OH),].

1. 2Al + 6HCI — 2AICL; + 3H,T;
. AICl; + 3NaOH — AI(OH);{ + 3NaCl;
t

. 2A1(OH); = ALO; + 3H,0;

. ALO; + 2NaOH,5 — 2Na[Al(OH),] + 3H,0;

. 2Na[AI(OH),] + 4H,S0, —> Na,SO, + Al(SO,); + 8H;0;
. Al,(SO,); + 6NaOH — 2A1(OH)3 + 3Na,SO,;

. A{OH), + 3HCI — AIC, + 3H,0;

. AICl; + 4NaOH,s — Na[AI(OH),] + 3NaCl.

0NN WD W N
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Bonpoc 6(c).
Al—L AICl, —2— AI(OH); —>—> ALO; ——> NaAlO, ——>

—3 5 AL(SO,); —2—> AI(OH); ——> AICl; ——> NaAlO,.
1. 2Al + 6HCI = 2AICl, + 3H,T;
2. AICL; + 3NaOH = AI(OH),l + 3NaCl;

Al'-3e > Al"

2H' +2e—>HY| 3
t

3. 2Al(OH), = ALO; + 3H,0T;

CIUIaBACHHE, t

4. Al,O, + 2NaOH = 2NaAlO, + H,0T;

t
5.2NaAlO, + 4H,S0, = Na,SO, + AL(SO,); + 4H,0;
6. Al(SO4); + 6NaOH,,e,=3Na,SO, + 2Al(OH)3$,
AP" + 30H" = Al(OH),; AI(OH), + 3H" = AI** + 3H,0;
7. A(OH); + 3HCI=AICL + 3H,0;

CIIaBJICHHE, t

8. AlClyy + 4NaOHry =  NaAlO, + 3NaCl + 2H,0T.

Bonpoc 7(n).

Hano: m(crinaea) = 0,27 r, w(Cu) = 5 %, 1 =85 %.

Hﬂ'ﬂ‘l_: Vnpax.(HZ)

Pewenue: 1. Halinem Maccy aitoMHHHUA B CIUIaBe:

m(Al) = m(cnnasa)}-m(cmnasa)-o(Cu) = 0,27-0,27-0,05 = 25,65 r.

2. 3anHiueM ypaBHEHHE PEaKLiMH U HaiiieM 00beM BOLOPOAd, KOTOPBIi
TEOPETHUECKH AOJDKER ObUT NOJTYUHTHCH:

AP’ + 30H — AIl(OH);;

25,651
2Al  +2NaOH +6H,0=2Na[Al(OH),]+  3H,

v =2 MO/lb v =3 Mo

M =27 r/moms v0= 22.4 n/momb

2-27r—3-22,4n 25,65r—xn

= 25,65:3-224 =31,92n =0,2688 n;

2-27

3. Haiinem 06beM BoAOpOAa, KOTOPBIii FOJIYYHIICA NMPAKTHYECKH
Viopaa(H2) = Vieoo(Hz) m =31,92- 0,85 =27,132 n.
OrBer: Vypua(H2) = 27,132 1.
Bonpoc 7(c). [ano: m(crnaea) = 0,27 r, ®(Cu) =20 %, W = 85 %.
Hajitu: Vo, (H,)
Pewenue: 1. Haitnem maccy anroMuHHa B cruiase:
m(Al) = m(cnnasa)}-m(cnnaea)-w(Cu) = 0,27-0,27-0,2 = 0,216 r.

2. 3anuuieM ypaBHEHHE peakuuH U Haiinem oObem Bonopona, KOTOpbIH
TEOPETHYECKH AOJKEH ObLT MOMYy4YHTHCA:

m=0216r

_2Al  +2NaOH + 6H,0 = 2Na[Al(OH),] +  3H,
;:A—= Zl;(’r’;:onb ;./==3 z“zotltl:/uonb
m=54r vieiza
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54r—672n 0,216 r—x

X = 0,216-67,2 _ 0,2688 1; Veop(H2) = 0,2688 .

3. Haitnem o6beM BOIOPOZA, KOTOPBIHA MOMY4HIICH NPAKTHYECKH

Vapa(Hz2) = Vieop(H;)- W = 0,2688 51-0,85 = 0,22848 1.

Oteet: V ypaa(H;) = 0,228 .

Bonpoc 8(8).

fipenocraensem Bam cBoGoAy AN TBopuectsa. Ilpemnaraem B KauecTBe
TEMBI U COUYMHEHHA: (AJIIOMOTEPMHA, KK Gopbba amMOMHHMA C JAPYTrHMH
METALIaMH».

§ 14(14). XKenezo
Bonpoc 1(1).
3anMiuem cCHayajia CXeMy FeHETHYECKHX PAIOB.
1) Fe—»FeCl,—»>Fe(OH),—FeO;
2) Fe>FeCl;—»>Fe(OH);—>Fe,0s;
1) Fe*2H'Cl=FeCl,+H,T;
Lz 4

FeCl, + 2NaOH = Fe(OH),4 + 2NaCl; Fe** + 20H™ => Fe(OH),!;

t
Fe(OH), = FeO + H,0T.
Peakiyio pa3niokeHHs HY)KHO NPOBOAUTL B OTCYTCTBHH OKHCITHTENEH.
2) 2Fe’+3C,'=2FeCl;;

FeCl, + 3NaOH = Fe(OH), + 3NaCl; Fe** + 30H™ = Fe(OH),!;
t

ZFC(OH);; = F6203 + 3H20.
Bonpoc 2(2).
1) 3Fe® + 2[Fe(CN)s]>” = Fe;[Fe(CN)gl,:
3FeSO,+ 2K; [Fe(CN)] = 3K,SO, + Fe,[Fe(CN)L, ¥

Kpacizn mmmm (m
2) 4Fe” + 3[Fe(CN)" = Fe,[Fe(CN)ls:

4FeCl + 3K ([Fe(CN)4] = Fe,[Fe(CN)gl; ¥;

Kerras rexcaunanodeppar (II)
KPOBAHaA COJib xenesa (1IT)

3) Fe’* + 3NCS™ = Fe(NCS);:
FeCl;+ 3NaNCS S  Fe(NCS), +3NaCl

POJARHA HATPHA poaanna xeaesa(lll)

Bonpoc 3(3).
1) KauecTsennas peaxius Ha Fe’':
3FeCl, + 2K;[Fe(CN)s] = Fe;[Fe(CN)gld + 6KCl;
3Fe* + 2[Fe(CN)s]” = Fe;[Fe(CN)glod
K;[Fe(CN)s] — kpacha kpossanas cosib; Fe;[Fe(CN)g}, — Typubyanesa cuub.
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2) Kauecrenas peakuus na Fe'":
4FeCl; + 3K,[Fe(CN)] = Fe[Fe(CN)slid + 12KCl;
4Fe*" + 3[Fe(CN)]" = Fey[Fe(CN)glsd

K4[Fe(CN)s] — xentas kpossuas coiib; Fey[Fe(CN)g]; — Gepnunckas nasyps.

3) Ha3BaHue KpOBSHBIX CO/Ell MPOHUCXOAMT OT METOAA HX MONy4YEHHA.

Panbluie ux NoJyHaJii U3 OTXOLOB Ha MscoboiiHe, T.e. U3rOTaBIMBANU U3 Kpo-

BH.

s,

Fe

«Xenras» u «kpacHas» — U3-32 Pa3IHYHBIX OTTEHKOB PaCTBOPOB COJEH.
Typu6ynsaesa cosb NONyuHIa CBOE Ha3BaHUE B HeCTh ydeHoro TypHOy-
KOTOpBIH ee BNepBble CHHTE3HPOBAJL.

Bepnukckas nasypb HasBaHa B 4ecTb ropoaa bepaun,

Bonpoc 4(5).

! FeCl, —*—> Fe(OH), ——> Fe(OH); — > Fe,0;, ——> Fe
'\8 6l /
FeCl; )
1. Fe + 2HCl = FeCl, + H,T; Fe~ 2€ — Fe?'; 2H" + 2% — HY;

Fe** + 20H — Fe(OH),d;
2. FeCl, + 2KOH = Fe(OH),{ + 2KCl;

3. 4Fe(OH), + 2H,0 + O, = 4Fe(OH),{; 4. 2Fe(OH), : Fe,0, + 3H,0;
5. Fe;0, + 3CO = 2Fe + 3c0,1; Fe'+38 - Fe| 2

C?+2e - C™| 3
6. Fe,0; + 6HCI=2FeCl, + 3H,0; Fe,0; + 6H" — 2Fe’* + 3H,0;
7. 2FeCl; + 3Zn=3ZnCl, + 2Fel; 2Fe’* + 3Zn — 3Zn*" + 2Fe
8. FeCl; + 3NaOH=3NaCl + Fe(OH);{; Fe’* + 30H™ = Fe(OH);4.
Bonpoc 4(c). 3Fe + 4H,0 &5 Fe;0, + 4H,T.

an NMOBBLIIECHHH AaBJICHHA PABHOBCCHE HE H3MECHHUTCA, T.K. pCaKUHA

npotekaeT 6e3 u3meHeHus ukcna monekyn razos (H,O — ras).
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Bonpoc 5(6).

1. 10Fe + 36HNO; = 10Fe(NO;); + 3N,T + 18H,0.
Fe’ -3¢ =Fe*" o1
2N +10e=NJ| |3

2. Fe + 4HNO; = Fe(NO;); + NOT + 2H,0
Fe’ -3e=Fe*'| |1
N5++ Je= N2+ 1

3. 8Fe + 30HNO; = 8Fe(NO;); + 3NH,NO; + 9H,0

(] —_ 3+

Fe5+— 3E—Fe3_ 24l 8
N°"+8e=N 3




Bonpoc 6(7).
Hano: m(Fe;0,) = 2,32 1; w(npumecu) = 5 %, W = 80 %.
Haiitu: v(Fe), V(CO)
Pewenue: 1. Hafinem Maccy nopoas 6e3 npumecu:
m(Fe;0,)=m(Fe;0, + np) — m(Fe;0, + np)-o(np)=2,32-2,32-0,05=2,204 T;
2. 3anuiiem ypaBHEHHE peaKkUHH:

m=2204rt xn t yr
Fe,0, + 4CO = 3Fe +4CO,;
HlMom e ibahoms M- Seuh
= = 22,4 n/monp =56
M=D32omome 556 m=i68r
Haiinem V(CO) u m(Fe):
232r—89,6 a

2,204-10°r —x 5

6
x = 2204-107:89.6 _ 451200 1. V(CO) = 851200 1.

232
232r— 168 r 2,204.10°—yr
6
y= 168:2,204-10° _ | so¢ 1061
232

.3. Haiinem Maccy kenesa, MojlyuHBIIETOCS Ha MPAKTHKE:
m(Fe) = y-W = 1,596-10%0,8 = 1,2768-10°r;
6
V(Fe) = m(Fe) _ 1,2768-10°r
M(Fe) 56 r/Monmb
Ortser: v(Fe) = 2,28 - 10* mone; V(CO) = 8,5 - 10° 1.

Bonpoc 7(8).
IMpeaocrasasem Bam cBo0OAY 11 TBOPHECTBA.

= 22800 Mo0J1b.

§ 15(15). Hememannsi: amomel u npocmoie sewjecmeaq.

Kucnopoo, o3on, 6030yx
Bompoc 1(1).

- M0y _ 32
a) Do (0y) = —L—=2 = — »],1;
) n( 2) Mr(BO311) 29
_ M (CO,) _ 44
6 Dno:m CO = b= = —z],SZ;
) (CO,) M.(s0sn) _ 29
B) Dmn([-{z) = _ML(M = iz0,069.
M, (Bo3n) 29
Bonpoc 2(2).

Jano: V(803a) = 100 115 1,50.:(N3) = 78,2 %, Naoan(02) = 20,95 %.

Haiitu: v(N,), v(O,)

Pemienne: 1. Haiinem ob6bem O, u Ny V(0,;) = V(BO3A)Nuoan(02) =
=100 51:0,2095 = 20,95 n. V(N,) = V(B031) Ngoa(Nz) = 100 1-0,782 = 78,2 1.
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2. Haitnem uncao Mob razos.
V(O,) _  2095n

v(0,) = ~ 0,935 Mo,
V, 22,4 n/mons
V(N,) 78,2 n
v = = > =~ 3,49 MoJib.
(=) v, 22,4 n/mone
Otser: v(0,) = 0,935 moas; v(N,) = 3,49 monb.
Bonpoc 3(3).

Hauno: V(Bo3n) = 22,4 n

Haiitu: N(O,), N(N;)

Pemenue: 1. Boipazum o6beM kaxkaoro rasa:

V(03) = V(BO31) Neosa(02); V(N2) = V(B032)Ne054(N2)
2. Haiinem 1ucno MoJb rasos.

v(0,)= Y(02) - V(8031) - 1(0,) =22.41-0,2095 _ 5095 mons.
v, v, 22,4 n/mons
V(N) = V(so3n)-n(N,) _ 22,41-0,782 _ 0,782 mon.
\'A 22.4 n/monb

3. Haitnem unciao MOEKYN KaxIoro rasa:

N(O,) = v(0,)-N,, = 0,2095-6,022-10" ~ 1,26-10%.

N(N,) = v(N,)-N, = 0,782-6,022-10 ~ 4,7-10%.

Otser: N(O,) = 1,26-10% monekyi, N(N,) = 4,7-10% monekyn.
Bonpoc 4(4).

HOano: V(H,S) =20 M* = 20-10° ;

Haiitu: V(Bo31), m(8o3n)

Pewenue: 1. 3anuiem ypaBHEHHE peakiiHH:

2H,S + 30, =2H,0+280,1
H=2 MONb H=3 monb
Vy=224r/Moms V=224 n/mMonsb
V=448n V=672n
Hatinem 06neM kucnopoia, HeOOXOAHMBIH 15 TPOBEACHUS PEAKLIHK:
2-10*.67,2
448 n1-—672n 210 n—xa X=T8 =3.10*n.

2. HalinemM o6bem Bo3ayxa, HEOOXOAMMBII A/S NONY4YEHUS TaKoro 00T

Ma KHC1opoaa:

26

4
veosn) = _Y(02)  _310%n _ 43105 5= 143 w4,
M. (0,) 0,209

m(Bo31)=M{Bo3x)-v(Bo3n)=MB0O31)-

V(Bo3a) _
A\

5

=29 n/monb- _1:43:10°1 = 1 85.10° =185 r;
22.4 n/monnb

Otser: V(Bo3a) = 143 M, m(Bo3a) = 185 kr.



Bonpoc 5(5).

Tpynso npeacTaBuTh Hawy x)H3HL Ge3 kucaopoaa. OH CYXKHUT, Mpexae
BCEro, A AIbIXaHUA. PacTBOpeHHbIH B BOAE KHCAOPOA CAYKHUT T AbIXAHHUA
obutaresnieii Boanoit cpeasl. [loa aefictBuemM xuCHOpoAa BO3AYyXa H GaKTepHii
NPOUCXOAHT OKHCACHHE OPraHH4YeCKHX OCTATKOB.

B 0pOMBILINEHHOCTH KHCAOPOA MPHMEHAETCS B METATYpriuu (NPH Bbi-
MUIaBKE METALIOB), KaK OKHCJIHTENb BO MHOFMX XHMHYCECKHX NPOH3BOACT-
Bax, I CBapKH W PE3KH METALIOB, B MEAHLIHHCKHX LEAX.

JKuakui KHCIOPOA — OKHCAUTENDb AJIA PAKETHBIX TOIIHB, OXJIAAUTESb,

Bonpoc 6(6).

O30HOBBIE JBIPbI NOSABAIOTCH H3-32 BHIOPOCOB B aTMoc(epy XiajgareH-
TOB (PpEOHOB), OKCHAOB a30Ta, KOTOPbie 0OPa3yIOTCA BO MHOTHX MPOMbILI-
JICHHBIX NPOLECCaX.

Jins npenynpexaeHHs O30HOBBIX AbIP HEOOXOAMMO OYHINATE BHIGPOCH!
MPOMBIILIICHHBIX NPEANPHATHI ¥ IPEKPaTHTH HCIONb30BaHKe GPEOHOB.

O30HOBbIE ABIPHl — YTOHbLICHHE W/H Pa3pylleHHE 030HOBOIO CTJIOA aT-
Mocdepsl.

§ 16(16). Xumuueckue snemenmsl 8 K1emKax Hcuevix

OpZanu3ImMos

Bonpoc 1(1).

Passinuue Mexy KHBON U HEXHBON NPUPOAOH OOGHApYKHBAIOTCS TONb-
KO Ha YPOBHE CNOXHBIX BEUIECTB, Ha MONIEKYISPHOM YPOBHE.

Bonpoc 2(2).

Takne BelECTBa XapaKTEpPHbI TOJBLKO IS XKHBBIX OPraHu3MOB, HaNpH-
Mep, opraHuyeckHe BeuiecTBa (6enku, KUPHL, YTICBOAB!, HYKICHHOBLIE KH-
CIIOTBI, BHTAMHHBI, FOPMOHBI H JP.).

Bompoc 3(3).

BHOreHHbIE MaKpO3JIEMEHTBI — JJIEMEHTHI, KOTOPBIE BXOMAT B COCTaB
OpraHH4ecKHUX BEHMIECTB. ITO Yrjepod, BOAOPOA, KUCIOPOA H a3oT.

Bonpoc 4(4).

DHaeMHYECKHil 300, Kak W3BECTHO, BHI3BIBAETCA HEAOCTAaTKOM HOJAa B
nuue ¥ BoJe. 1o 3a60a€BaHMe NOABAAETCA B ONPE/CNCHHBIX reorpapuye-
CKHX paioHax, AN KOTOPBIX XapaKTepPEeH HEAOCTATOK HOAR.

DHAEMHKH — 3TO PACTEHHS HWJIH XXHBOTHbIE, KOTOPLIC BCTPEYAlOTCA
TOJILKO B OJIHOM OTIPEACAEHHOM apea’e.

OHIEMHKH-PACTEHUA, HANMPUMEP, JIHAHBI; JHIEMHKH-)KHBOTHBIC, HAmpH-
Mep, koana, ycCypHHCKHii THTP.

Bonpoc 5(5).

®epMeHTbl — 3TO 6EIKH, KOTOPbIE KaTAUTU3HPYIOT OHOMOrHYECKHE peak-
uuH. BHTamMuHbt — 3TO GHONOrHYECKHE aKTHBHBIE BEUIECTBA, NPHHHMAIOLHE
yuacTHe B peakiusx obmeHa sewectB. [lo cBoemy OuonoruueckoMy aeicr-
BHIO BUTaMHHBI 613k K depmerTam, HO (epMenTsl 00pa3yloTCs KIIETKaMH
OpraHu3Ma, a BUTAMHHbLI OOBIYHO NOCTYNAIOT C NHILEH.

27



Bonpoc 6(6).

Bonpoc 1(n).

Kenesbl [opMOHbI DYHKUHH TOPMOHOB

IMomxenynounas | MHcynun CHMKEHME ITIIOKO3bl B KPOBH

Kenesa

Tunodus AKTI HeiicTByeT Ha HAANMOYEYHHUKH, crnocobeT-
BYeT WX QyHKUHH

Hannoueunuku | AApeHaIHH Yyactue B CTPECCOPHBIX peakuMax (yBeu-

HopaapeHaiiH | YeHHE YacTOThl CEPACHHBIX COKPALLCHHH)

L {uroBuaHas Tupokcun B nmerckoMm Bo3pacTe — pa3BUTHE HEDPB-

Kezesa HOH CHCTEMBI, BO B3POC/IOM BO3pacTe —
nosbllIcHHEe 0OMEHA BELLECTB

§ 17(n). Booopoo

1. H,0 — cootsercrayer nsotony |H

2. D,0 — cooTBeTcTBYET H30TONY 2,H

3. T,O — cooTBercTBYET H30TOMY 3,H

COIICP)KaHHC BOAOpOAa HAMMEHBLUECE B TOH MOJIEKYJIE, KOTOpasA coaecp-

XHT Haubonee nerkuii usoton — (H.

Onz0 (H) =

2:-1+1-16

Bonpoc 2(n).

21

=0,111 vau 11,1 %

1. 2Na + 2H,0 — 2Na + H,; v(Na) = 2 mosis

v(Hy) = 1 mone, v( H,) = 22,4 n/Monb; vy, =

22,4

—2— = 11,2 n/ mons Met.

2. Ca + 2H,0 — Ca(OH), + H,; v (Ca) = 1 moas

V(H;) = 1 mone, v(H,) = 22,4 1/ Monb; vy, =

2—21—’1 =22,4 n/ moap Met

3.2A1+ 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,
v(Al) = 2 Mons; v(H,) = 3 Mo, V( Hy) = 67,2 1/ Mmonb

67,2
v = —_——

- 5 = 33,6 1/ Monb Met.

Haubonsmuii BbIX01 BOAOPOAA NPH HCNOJB30BaAHWHH aJIIOMHHHA.

Bonpoc 3(u).

Jano: m(o6pasua) = 928 kr, o(npumeceit) = 25 %

Haittu: V(H,), v(W)

Pewenue: 1. Hafinem maccy oxcuna Bonsdppama: M(WO;) =
=m(o6pasua) — m(obpasua) - w(npumeceit) = 928 — 928 - 0,25 = 696 kr

2. 3anuiuem ypaBHEHHE PEaKLMU H COCTABHB NMPOMOPLHH, Haliaem 06bem
Heo0X0AKMOro BOAOPO/A M KOJIMUECTBO BELLECTBA BOJb(pama:
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W03 + 3H2 — W +3H20

v=I| mons v=3 Monb | Monb
M=232r/mone  V,=22,4 n/mons M=184 r/monb

232r—3-224n 696 kr — x M*
« = 696-3-22,4 — 2016 M’

232
232 r— 1 Monb 696 kr — y Moutb

232
Otser: V(H,) = 201,6 M* v(W) = 3 kmosb
Bonpoc 4(u).

=3 Mo

1 2 3
H;, - NaH—-H, —HCI
|y NaH—2— H,—>> HCl

sV 7

NaOH >

H,

1.H; +2Na—2NaH 2.2NaH —» Na+H,
3.H, +Cl - 2HCI 4. 2NaH + O, - 2NaOH

5.2NaOH + 2Al + 6H,0 — 2Na[Al(OH),] + 3H,

Bonpoc 5(n).

Hano: V(H,) = 4 obbema, V(0,) = 3 o6ema

Haiiti: m(H,0), V,(0,)

Peuienye: 3anuinem ypaBHEHHE peakLMH W HaiieM MacCy BOAbI H 00beM
NpopearupoBaBLIEro KUcaopoaa

4 06rema y o6seMoB X 06BEMOB
2H, + 0, - 2H,0
v=2MONb v=IMonb v=2MONb

Vo=22,4n/mone  Vy=22,4n/Mons M=18r/Monb

Jlia ynobcrsa pac4eToB NpUMeEM

1 o6bem =1 1.

2:-224n0—224n 4n—yn
_4.22,4

YT s
2-224n—2-18r 4n1—xr
- 4218 Lo

2-22.4

2. Paccuntaem 06bEM OCTaBLIErOCA KHCIOPOJA, HE BCTYMMBLIETO B pe-
akuMI0. Vo (02) = V(02) = Vo (02) =3 -2=1n
OrBer: m(H,0)=3,21r V(O,)=1n
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§ 18(17). I'anozenwt
Bonpoc 1(1).
Hano: V(F;) = V(ClL) =1
Haiitu: m(Fy); m(CL); Dyoss(F2); Dacaa(Cla); Dy, (F2); Dy, (Cly)

V(F.
Pemenme: 1. m(Fy=v(FayMF)— 02 MEF)~— 1 3grmom=17r.
V 22.4n/moub
cl
m(Cl,)=v(Cl ) M(Cl ) = VL) Mcly= — 1 Firmoms =317
\'S 22 .4n/moib
2. Dyoy(Fp) = Me(B2)_ = 38331, py, (F) = M) =38 g,
M (sosn) 29 : M (Hy) 2
Dao(Cl) = MelCh) = Tl g5, by (Cly= MilCh) = 7L 355,
M;(Boza) 29 M, (H,) 2

Bonpoc 2(2).
®TOpHasA BOAA HE CYLIECTBYET, T.K. TOp pearHpyer ¢ BOJO#:
2F, + H,O = 2HF + F,0.

Bonpoc 3(3).

Illenounsie MeTa/UIbl, Npexae Beero, OyayT pearHpoBaTh C BOJOH C Bbi-
JeNCHHEM BOAOPO/A, a HE C paCTBOPEHHOM COJIBIO.

Jins cpaBHeHus Bo3bMeM peakuuu Al ¢ pacrsopom FeCl; u xnopHoii Bo-
Zbl ¢ pacTBopom NaBr.

3+
Al’+ FeCl, = Fel+AICl,, C1,+2NaBr = 2NaCl+Br,.
L33 4 . 23 |

H B Tom u B apyrom cryuyae uaer OBP. Bonee akTHBHbBIH 3/IEMEHT Bhbi-
TECHAET MEHEE aKTUBHBIH U3 pacTBOpaA COJIH.
Bonpoc 4(4).

K" Cr* 0¥ ;2)H" C1' 0*; 3) " CI™* O
VAR i' 7

C1,0s CL,0 Cl,0,

Bonpoc 5(7).

Hano: m(p-pa KI) = 300 r; o, ;. ,(KI) = 0,15;

Haiitu: V(Cl,), m(KCl);

Pewenue: 1. Hafinem Maccy cyxoit conu Kl;

m(KI) = m(p-pa KI)-o(KI) =300r-0,15=45r.

2. 3anMiieM ypaBHEHHE peaKkUMH H HailleM Maccy coln H o6beM Heob-
XOUMOTO XJ10pa

m=4Sr Xxn yr
2KI + Cl, = 2KC +,
H=2 Monb H=1 MONb H=2 MOnb
M =166r/Mone vy - 234 yymons M =74,5 rimons
- H B
m=332r V=224n m=149r
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45r—xn 332r—224n

= 22445 _ 3.V(Cl) =3 n.

332
45r—yr 332r—149r
y=202r. m(KCH)=20,2r
WKCl)= m(KCl) _  20,2r =0,27mons
M(KCl) 74,5r/mons

Orser: V(Cl,) =3 n, m(KC1)=20,2r.
Bonpoc 5(c).

H, + Iy & 2HI + Q.
XHMMHYECKOE PABHOBECHE MOXKHO CMECTHThb BIPaBO, €CNIW cHcTeMa Gyaer
oxslaxaaTees (no npuHuuny Jie-llarense).
Bonpoc 6(8).
Hano: V(H,) =200 x; V(CL) =150 n.
Haiitu: V(HCI)
Pemenue: 1. 3anuinem ypaBHeHHe peaKUHU:

H, + Cl, = 2HCI
=1 =1 =2 MOnb
:IH = g;,'?n/uonb ;ll,,= 23?:;/"0!!5 V = 22,4 n/mom
V=224n V=224n V 448 n
Haiinem, kakoii ras B3at B H30bITKe.
l

A\ 22 A4 Vv 22,4

3.T1o ypaBHeHmo peakumu V(H,):V(CL,) = 1:1, cnenoBarensHo, BOAOPOX
B H306bITKE (—— 200 , 150 —).
22, 4 22,4

Mo ypaeuennto peakuun V(HCI) = 2-V(ClL,) = 300 n. Toraa ocranoch
Hepopearuposasuero pogopona: V,,=200 n-150 n=50 n.

Orser: V(HCI) = 300 n; V (H,) =50 n.

Bonpoc 6(c).

PaccMoTpuM B3aUMOAEHCTBHE ranoreHoB ¢ BoaopoaoM. d@Top pearupyer
¢ H, B no6biX ycnoBHAX CO B3PHIBOM; XJIOPp — CO B3DBLIBOM TOJIBKO MpH
NOJUKHTAHHH WJIH OOGJTyYEHHH NPAMBIM COJIHEUHBIM CBETOM; OpOM B3aHMO-
aeiictayer ¢ H, npu HarpeBanuu u 6e3 B3pbiBa. DTH peakUMH IK30TEPMHUUe-
ckue. Peakums ke coeaMHeHusa noxa W H; cnabGo sHnorepmuueckas, oHa
NPOTEKAET MEVICHHO Jaxe NMPH HarpeBaHHH.

BeiBo: 4eM akTHBHEH pearMpylouiHE BELIECTBAa, TEM BhIlllE CKOPOCTh
NPOTEKAHHA PEAKLHH.

Bonpoc 7(9).

310 Hassawue ¢QTOp nomyyun Gnaroxaps CnocoGHOCTH MIABHKOBOIO
Inara MOHMWKaTh TEMNEPATYPY IUIaBNeHHS PTOPHIOB.
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§ 19(18). Coedunenua 2anozenoe

Bonpoc 1(1).

OnekTponuTHYecKas AMccolranna ysenuuusaercs ot HF k HI.

Camas cuibHas M3 raloreHOBOJOPOAHBIX KHCIOT — HOAOBOXOpOAHAd, a
camas cnabas — ¢TopoBoaopoaHas. bonbias NPOYHOCTh XUMHYECKOH CBS3H
H-F (¢propoBonopoaxas kucinora cnabo auccouuupyer B Boje) oOycioBieHa
MaibIM pasmepom atoMa F 1 COOTBETCTBYIOILHMM MasibIM PacCTOAHHEM MEXIY
aipaMu aToMOB BogopoAa 1 ¢ropa. C poctoM paauyca aroma ot F k | pacrer
¥ MEXbJICPHOE PaCCTOAHHE, NPOYHOCTH MOJIEKYJl YMEHBILAETCA U COOTBETCT-
BYIOLWAs CIOCOOHOCTD K ANEKTPOIMTHYECKOH AUCCOLMALIMH YBETHYHBAETCA.

Bonpoc 2(2).

Bo3bmem B KauecTBe peakTHBa pacTBOp HHTpaTa cepebpa.

1. AgNO; + NaFAgF + NaNO; — HUKaKHX H3MEHEHHIA;

2. AgNO; + NaCl=AgCl¢ + NaNO; — Beinagaet 6enblii 0caoK;

3. AgNO;+NaBr=AgBrl+NaNO, — Bbinanaer 6neaHo-KeNTbli 0CafoK.

4. AgNO, + Nal=Agl¢ + NaNQ; — BbinagaeT earslii 0CaioK.

Bonpoc 3(3).

1. C nomomplo JaHHOI peakUMy MOXHO MOny4uTh 6e3soanblit MgCl,
Mg + Cl, = MgCl,.

2. Mg(OH), + 2HCI = MgCl, + 2H,0;

3. MgO + 2HCI = H,0 + MgCl,;

4. MgSO, + BaCl, = BaSO,{ + MaCl,.

Bonpoc 4(4).

Cl,—> HCl—2 CuCl,—3— ZnCl, —*— AgCl.

1. Cl, + H, = 2HCI; 2CI3 +2€ - 2CI" ; H) -2€ > 2H";

2. 2HCI + Cu(OH), = CuCl, + 2H,0; 2H" + Cu(OH), — Cu*’ + 2H,0;

3. CuCl, + Zn = Cud + ZnCly; Cu** + Zn —» Cu + Zn*";

4. ZnCl, + 2AgNO; = 2AgCI + Zn(NO;),; Ag” + Cl" — AgCH.

§ 20(19). Honyuenue zanozenos. Buonozuueckoe 3navenue
U npUMeHeHUe 2a102eH08 U UX COCOUHEHUN

Bonpoc 1(1).

Hano: m(NaCl + np.) = 585 r; o(np.) =2 %;

Haittu: V(Cl,); m(Na)

Pewrenye: 1. Haitnem mMaccy uucroii conu:
M(NaCl)=m(NaClnp)-m(NaCl+np)-o(np)=585 r—585 r-0,02 = 573,3r.

2. 3anuureM ypaBHEHHE peaKLnii:

m=5733r N X y
2NaCl = 2Na + Cl,
H =2 MONib H=2 MOb H=1 Monb
M 58,5 r/mons M =23 r/mMoab V, =224 wmons
=1 |7 r m=46r V 22 4n
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Halinem Maccy Hatpus u o6bem xjiopa:

S733r—xr 117r—46 1 x=i@15];i=225,4r.
m(Na) =2254r. 5733r—yn 117r—22,4n
_ 22,4-5733

= = 109,76 1. V(Cly) = 109,76 .

Otser: m(Na) =225,4 r, V(Cl,) = 109,76 1.

Bonpoc 2(2).

Hano: m(Na) = 225,4 r; @, ,.,(NaOH) = 40 %;

Haiitn: m(NaOH)

Petnenue: 1. 3anumem ypasHeHue peakuuu nomyqyenna NaOH:

m=2254r Xr
2Na +2H,0= 2NaOH +H, T
H= 2 MOMb H=2 MONb
M = 23 r/monb M= 40 r/monb
m=46r m=80r

Haiinem maccy NaOH, nonyuuBiuerocs B XoA€ peakLuu:
46r—80r 2254r—xr

x= %‘;'8" =392 r; m(NaOH) = 392 r.

2. Haiinem maccy 40 %-ro pactBopa ruApOKCHIA HaTPHs:

(p-paNaOH) = —P N3O __ 392 _ o0,
mip-pa Na ©4ppe(NaOH) ~ 0,4 &

Otget: m(p-pa NaOH) =980 r.

Bonpoc 3(3).

Hano: V(Cly) =100 m; W =95 %;

Haittu: m(MnQ,); v(HCI)

Pewienue: 1. Haiirem ckonibko xsopa JOMMKHO MONYYaThCA TEOPETHHE-
CKH, 4TOObI NpaKTHYECKH nosty4innocsk 100 THTpoB.

Vieo(Cly) = Y(Cl2) = 100 _ 195 26 5,
W 0,95
2. 3anuilieM ypaBHEHHE peaKkLUH

Xr 105,26 n
MnO, + 4HCI =MnCL+ Cl, .+H,07
1= 1 mom v=4 monb 1= 1 mons
M = 87 r/mons V= 22,4 n/mons
m=87r V=245
V(HCI) = 4-v(Cly) = 4. Y (Cl2)reop — 4.105,26 — 13, yom,.
v, 22,4
Haiinem Maccy MnO,;:
87r—224n xr— 105,26 n
x=408,82r.
Orteer: V(HCI) = 18,8 Mons, m(MnO,) = 408,82 r.
Bonpoc 4(4).

ﬂpenocraanaem BaM BO3MOXXHOCTbE CaMHM NMOJXyMaTh Hall 3THM BOIIPOCOM.
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Bonpoc 5(5).

F — nomoraer npeaoTspauark takoe 3aboneBaHue, kak KapHec 3y0oOB.
Cl — ctumynupyer o6MeH BeliecTB, pocT BOJOC, fipyuaaet 6oapocts u cuiy.
Br — perynupyer npoueccbl BO30YXAEHHA M TOPMOMXEHHS LEHTPAlbHO#
HEPBHOM CHCTEMBI, TIDUMEHSAETCA UIS JEYEHUs HEpBHBIX Oonesneit. | —
BJIMAET Ha BIPaOOTKY rOpMOHA IMTOBHIHOMN XKeNe3bl, €r0 HEAOCTATOK NPH-
BOAMT K TakoMy 3aboJieBaHHIO, Kak dHAEMHYECKH 300. B TO ke Bpems Bce
FaJIOTCHbl BXOJAT B COCTAB SA0BUTHIX, OTPaBAAIOWIMX BewecTs. [Tpu u3bsIT-
Ke ra/loreHOB B OPraHM3Me PasBUBAIOTCH paTH4HbIE GonesHu.

Bonpoc 6(6).

B ponu yOuiiupl BhICTynaeT ranoreH — XJIOp — Fa3 C €4KWUM 3araxoM,

6neano 3eneHoro nsera, #A0BUT. ONMUCHIBAETCA NPHMEHEHHE B BOHHE XHMH-
Y€CKOI0 OPYXKHA.

Bonpoc 7(7).
[Tpenocrasnsem BaM BO3MOXHOCTb MOGaHTaA3MPOBATh CAMHM.

§ 21(20). Kucnopoo
Bonpoc 1(1).
1) 4Al + 30, = 2AL,0;; Al - 38 = AI”", O} +48=20"

2) 3Fe + 20,=Fe;0,; Fe’~2 é—>Fe”", 2Fe’—6& — 2Fe’*, O) + 46=20"

Bonpoc 2(2).

S+ 02 = SOz, 4P + 502 = 2P205, C+ 02 = COz.

Bonpoc 3(3).

Katanu3atopaMid Ha3biBalOTCS TaKHE BCIUECTBA, KOTOPHIE NOBLILIAIOT
CKOPOCTh PeakLHH, HO CaMH MpPH 3TOM B PEakUHIO He BCTymatoT. B npucyt-
cTBMe Karanusaropa — MnQ,, B naboparopun nostyqaior O, nytem pasino-

MnO,
xeuns H,0,. 2H,0, = 2H,0 + O,T.
Bonpoc 4(4).
Peakuus paznoxenus HgO:
t
2HgO = 2Hg + 0,T;

3anaya: ITyctb y Hac ectb 10 r 3arpasuenHoro HgO. HUseectho, uto co-
nepxaHue npumeceit cocrasnser 5 %. Beixon peakunn 80 %. Paccuuraiite
00beM KHCNOPO/a, MOJIYHEHHOro NpY Pa3oRKEHHH OKCHIA PTYTH.

Pewenue: 1) Haliaem maccy uucroro HgO.

m(HgO) = mcuecu'ocuecn(HgO) = lO( 1_0105) = 935 r

2)  2HgO = 2Hg+ O, V(O2)reop. = 9302241 — 049 n;
H= 2 MORb H= 1 Monb 434 r
M =217 ¢/Monse V= 22,4 n/mons
m=434r V=224a

3) ____—V(OZ)npahT. = 0,8; v(oz)npan. = V(.oz)reop 098 = 0’49 n~0,8 = 0’392 L
V(OZ )Tcop.

Oteer: 0,392 n kMCIOPOAA peaTbHO BBLICIWIOCH.

! OtBet B3AT U3 y4e6Hika Ha c1p.87-90.
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Bonpoc 5(5). .

Peakuuu ropenuns — peakLHH BELECTBA C KHCIOPOJIOM, MPOTeKatoilye ¢
601b1LI0H CKOPOCTBIO, C BhIACACHHEM GOJIBIIONO KOJMYECTBA TEIUIA H CONpPO-
BOX/IAIOLHECH BOCIUIAMEHEHHEM.

JlbIxaHHe — 3TO npouecc MeieHHOro okucieHus. OH 3akloyaercs B
CEAYIOWEM: KUCIOPOR NOCTAB/IAETCA reMOrJIOOMHOM KpPOBH BO BCE TKaHH U
KJIETKH OPraHu3mMa, KHCIOPO/ OKHCIIAET YriAeBOAbl, 06pa3ys Npu 3TOM yriie-
KHCIIBIi ra3 ¥ BOAy ¥ 0CBO60MKIAA IHEPrHIO, HEOOXOAUMYIO AJIS OpraHH3Ma.

CxoAcTBO 3aKIIOYAETCH B TOM, 4TO: 06a mpowecca eCTb NPOUECCHl OKHC-
JieHus, B 060X CilydasX BICBOOOXKIAETCA JHEPTHA, B Pe3ynbTare peakLuit
00pasyroTcs OKCHABI.

Pa3nuuus 3aKmMoOYaloTCs B CKOPOCTAX OKUCIIEHHS, B KOJIMYECTBE BbLHE-
JIAEMOM JHEPTHH.

Boupoc 6(6).

DOTOCHHTE3 — 3TO NPOLIECC KUSHEACATEILHOCTH PACTEHHA, B pe3yibTa-
Te KOTOpOro oHu norowaT CO, U BeLAEAIOT O,.

JbixaHue — 3TO APOLECC JKM3HEACATENBHOCTH PAaCTEHMs, KHBOTHOTO W
4enoBeka, B pe3yfsTaTe koToporo norowmaercsa O, u seienserca CO,.

Ipu doTocuHTE3E H IbIXaHHH B PACTCHUAX MPOUCXOIAT NMPOTHBOTIONOXK-
HbIE NPOLIECCHL.

Bonpoc 7(7).

I'[po;mme CBOH TBOpPYECKHUE CNOCOOHOCTH B HAlMMCaHWH COYMHEHHS.

Bonpoc 8(8).

2F, + H,0 =2HF + F,0; Et2e=2F
0% - 4e=0%"

2 OKHUCIUTEb

1 BOCCTaHOBUTEAD

§22(21). Cepa
Bonipoc 1(1).
JaHo: m(ZnS + np.) = 485 xr, o(npumecu) = 20 %,
Haiitu: V(SO,)
Pewenue: 1. Haiinem Maccy BewiecTsa 63 npuMecH:
m(ZnS)=m(ZnS + np}-m(ZnS + np)-@(np)=485 kr — 485 kr-0,2=388«r.
2. 3annuieM ypaBHEHHE PeakIMu:

m=1388 . 10*3 X5
2ZnS  +30, =2ZnO+ 2SO0,
H= 2 MONb H= 2 MONb
M = 87 r/monsp V= 22,4 n/mons
m=1{74r V=448n
174r —44,8 n 388-10°r —x
3
x= 38810448 _160.10° n= 100 v,
174

Ortser: V(SO,) = 100 v’
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Bonpoc 2(2).
SO —4E= S4* 3 e
38 + 2KCIO; = 2KCl + 3S0,T; ¢ BOCCTaHOBHUTENb

CI* +6c=Cl'| |2 okucaurens

Bonpoc 3(3).
5 HgS —2-5 SO, —>—> Na,SO, —*— SO, ——> SO; —— H,SO0,.
1. S + Hg = HgS; 2. HgS + 0, = SO,T + Hg;
3. SO, + 2NaOH = Na,S0; + H,0;
4. Na,SO; + 2HCI = 2NaCl + H,0 + SO, T;
5. 2502 + 02 = 2503, 6. SO; + Hzo = HzSO4.
Bonpoc 4(4).
CoenuHeHus, BXOAAIIME B COCTAB BYJIKAHHYECKHUX ra3oB, oOnagalT Tok-
CHYECKMMH CBONMCTBaMH.
Bonpoc 5(5).
PaHbilie pTyTh Ha3bIBANM MEPKYpPHEM, B YETh MIaHEThl MepKypHid.
[Tpucraska ne o3Hauvaer oTpuuanHue. Toraa «aeMepKypH3auUs» — 3TO
YHHUTOXEHHE PTYTH, T.€. 00€33apakHBaHHeE.

3

§ 23(22). Coedunenun cepui
Bonpoc 1(1).
a) CepoBonopoa NMpOABAAET TONBKO BOCCTAHOBHUTENLHBIE CBOWCTBA, T.K.
cepa B JaHHOM COCAMHEHWH HMEET CTeNeHb OKUCIEHHA —2 (HaMMEHbIUas U3
BO3MOJKHBIX).

t
2H,S + 30, = 2H,0 + 2S0,T.
6) okcun cepsl (IV) MoxeT mposABATb CBOWCTBA KaK OKHUCIHMTENS, TaK H
BOCCTAHOBHTEJIA, T.K. CTENEHb OKUC/IEHHA CEpbl B JAHHOM COEAMHEHHU +4
ABNAETCA MPOMEXYTOUHOH.

t t
280, + 3C5 = CS; + 2CO,, SO, + Cl, = SO,Cl,;

B) CEpa TaKXKe MOXET MPOSB/IATL OKHCIIHTE/IbHBIE H BOCCTAHOBHTEJIbHBIC

CHOCOOHOCTH, T.€. CTENEHb OKUCIEHHs cepbl 0 AB/IETCA MPOMEKYTOUHOM.
S + H, = H,ST, S +0,=S0,T;

I) CepHas KMCIOTa MpOSABIIAET OKHCIMUTENbHbIE CBOWCTBA, T.K. CTEMNEHb

OKUCHIEHUS CEpbi +6 ABAAECTCA MAKCHMAJIbHO BO3MOXKHOM.
2H,80,omy™Cu = CuSO,+S0,T+2H,0.

Bonpoc 2(2).

a) CepHMCTHII ras nojiy4aioT NpH MOJHOM CXKHMaHHK CepoBOAOpOAa H
obxwure cynshuIoB.

t t
2H,S+30, = 2S0,T+2H,0, 2ZnS+30, = 2Zn0+2S0,T.

CepHuctrlit ra3 (SO,) — 6ecLBETHBIN ra3 ¢ XapakTEPHLIM 3anaxom, npo-
ABJISET TUMKUYHBIE CBOMCTBA KHCIIOTHBIX OKCHAOB M XOPOILO pacTBOPAETCS B
BOJe, 00pa3ys cnabyro CEpHUCTYIO KMCTIOTY.

S0,+H,0 < H,S0;.
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Coennnenus cepet (IV): NaHSO; Na,SO; u SO, ucnons3ylores ais ot-
GenuBaHuA WepcTH, tieKa, GyMarn U CONOMbI, @ TaKXKe B KA4€CTBE KOHCEp-
BHPYIOLUHX CPEACTB N COXPAHEHHA CBEXHX MIOJAOB U GPYKTOB.

6) Oxcun cepsi (VI) monyvaror no cnenyoueii peakunn

t, cat
280,+0, &2 2S0;.

Oxcun cepst (VI) — GecupeTHas, CHIBHO ABIMALIAACA HA BO3AYXE XKHI-
KOCTb, MPOSBJIAET THIMYHBIE KMCIIOTHBIE CBOHCTBA, pacTBOPAACH B BOAE, 06-
pasyer cepHyto kucnoty. H,O + SO; = H,S0,.

CepHas KHCNOTa — OOWH M3 BaXHEHUHX NMPOAYKTOB, HCIIOb3yeMBIX B
Pas3IM4HbIX OTPAC/IAX MPOMBILIIEHHOCTH.

Bonpoc 3(3).

1) Paz6aBneHHas cepHas KMCOTA BLICTYIIAET B KAYECTBE ICKTPOJIUTA B
HOHHBIX peakuusx. Hanpumep,

BaCl, + H,SO, = BaSO,} + 2HC]; Ba’ + SO,” = BaSO,{.

CepHas kHcnoTa nposiser cBoiictBa okucaurens. B OBP H,SO, Bety-
NaeT TONbKO KOHLEHTPUPOBaHHas.

2) PaccmoTpum peakuuu H,SO, ¢ Metanamu Zn u Cu ¢ NO3HUHH OKHC-
JIMTENBHO-BOCCTAHOBHTENBHBIX peakuuii. Zn + H,;8O4qpe6) = ZnSO, + H,T,

Cu + 2H,8040my) = CuSO, + SO, T + 2H,0.

H B Tom n B Apyrom ciydyae uaer OBP, Ho B nepBoii peaxuuu posb
OKHCNHTEA MrpaloT kaTtHoHbl H', a Bo BTOpOii — cepa.

3anuiiemM HOHHOE YpaBHEHHE 1A NEpBOH peakiyy.

Zn’+2H' = Zn* + H, T.

STy peakuHiO MOXKHO OTHECTH K PEaKUHMAM HOHHOro o6MeHa.

3) Tenepb pacCMOTPUM peakUMH HOHHOTO OOMEHa C MO3HLHHM TEOPHH
3NIEKTPOJHTHYECKOH Auccounanuy. Kak Bb! 3HaeTe, peakuus HOHHOro oOMe-
Ha HIET TONbKO B TOM Cilyuae, €C/i¥ B pe3yibrare obpasyerca cnabo aucco-
uuupyrowee ewecreo. Hanpumep, ZnSO, + MgCl, 5 MgSO, + ZnCl,.

Peakums He uger, T.K. He 06pa3yloTCs MAIOANCCOLMUPYIOILHE BELIECTBA.
B pacTBOpe HaxOANTCA CMECh HOHOB.

ZnSO, + BaCl, => BaSO,{ + ZnCl,. SO7™ + Ba”™ = BaSO,!.
Peakuus nporekaer, T.k. BaSO, — mManopactBopum.
Bonpoc 4(4).
TMosmy4enune cepHoit KMCIOTBI:
S

FeS, }——>S0, —»>80, —-H,S0,-
H,S
t t
1. s+02=§02T; 4FeS,+110, = 2Fe,0,+8S0,; 2H,S+30, = 2H,0+2S0,.
, cat
2.80,40,<= S0,; 3. S0;+H;0 = H,S0,.
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Bonpoc S5(H).
Hauo: V(H,0) = 400 mn; V(SO;) = 11,2 n;
Haittu: o(H,SO,)
Pentenue: 1. 3anuilieM ypaBHEHHE MONYUEHHS CEPHOH KHUCIIOTHI.
H,0+S0; — H,S0O,.
W3 ypaBHEeHHs BUIHO, 4TO s obpasosanus 1 mone H,SO, HyKHO B3STH
1 moae H,O 1 1 mons SO;. Haitnem uncno mone H,O 1 SO;.

m(H,0) _ p(H,0): V(H,0) 1-400

v(H,0) = = 22,22 MOJib.
M(H,0) M(H,0) 18
(S0y = YB03) _ 1L2 _ 5 on
Vo 22.4

CaepoBarensHo, SO, HaxoauTcs B HexocraTke U noayyunocs 0,5 mone
H,SO,. Torna y Hac octanochk V(H,0).; = 22,22-0,5 = 21,72 Moub.

2. o, p-pe(HZSO4) = m(HZSO4) = m(HZSO4) —
m(p —pa) m(H,S804) + m(H,0)ocr.
v(H,S04)- M(H,S04) _ 0.5-98 _ 4

v(H;S04)- M(H3S04) + v (H0)-M(H,0)  0,5-98+21,72-18 439,96
=0,111=11,1 %.
Oteer: o (H,S0,) =11,1 %.
Bonpoc 5(¢). Jano: V(H,0) =400 mn =400 r; V(SO,) = 11,2 1;
Haiitn: o, ;..(H,SO;)
Petuenue: 1. 3anuuieM ypaBHeHHE MOJNYYEHHS CEPHUCTOI KUCIIOTHI.
HzO+SOz = HzSO;.

W3 ypaBHeHHs BUOHO, uTO s oOpazoBanus 1 Moas H,SO; HykHO B3ATH
1 mons H,O u | mons SO,. Haligem uucio mons H,O v SO,

v(H,0) = m(H,0) _ 400r = 22,22 MOfb.
M(H,0)  18r/monw _
V(SO
vsoy=Y802) | 121 5 om,
\" 22.41/moib

CaenoBarensHo, SO, HaX0oaAUTCA B HEOOCTaTKe W noayuyunocs 0,5 Mons
H,S0;. Torua y Hac ocraiocs V(H,0)ee, = 22,22-0,5 = 21,72 Monb.
m(H,S0,) m(H,SO,)

m(p — pa) m(H,S0,)+ m(H,0),
v(H,S803) - M(H,805) _
v(H,S03) - M(H,S03) + v(H20)0cr - M(H,0)
- 0,5moib - 82r /monsb =0,095=9.5 %.
0.5mons - 82r /monb + 21,72mons - 18r/ Moas
OTEBeT: W, ppe(H280;) = 9,5 %.
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Bonpoc 6(6).
3anuieM peakuuio cuHtesa SO;:
280,+ 0O, 280;.
IMpexae Bcero, 3Ta peaklMa OKHCIUTENBHO-BOCCTAHOBUTEbHAS,
4+ - OKHCNIEHHE 6+, 0 - BOCCTAHOBICHME 2-

BOS(:C‘P‘&H;P%‘S‘Ib S ’ 8(&6::11‘?}[? 2 O '

Taroxe peakuus cuHtesa SO; sBnsiercs 00patHoii peakuueii, T.e. OHa UIeT
ONHOBPEMEHHO B 00€ CTOpOHBI, Peakuus HauWHAETCA TOJILKO MPU OTHOCH-
TENBHO BBICOKMX Temreparypax 420-650°C u npoTekaer B NPHCYTCTBUE KaTa-
yu3artopa (TUiaTUHbL, OKCHAOB BaHAIHsA, XKejle3a U T. 11.).

Jns cmeleHus paBHOBECHS BOPABO, HAAO BCMOMHUTL npuHUMN Jle Hla-
TENLE A/ Ta30B: MPH BLICOKOM JABJIEHWH PEAKLIUA WAET B Ty CTOPOHY, rie
o6uiuit 06beM ra3oB MeHbUIE.

B Hautem ciyyae ciieBa KOJIMYECTBO rasoB 3 MOJjib, CpaBa — 2 MOJlb,
T.e. P YBENUYEHHH OaBJIEHUA peakiusa OyneT cMewarscs B CTOpoHy obpa-
3osanud SO;.

Bomnpoc 7(7).

Hano: V(H,0) = 5000 mi; M(CuSO,-5H,0) =500 r.

Haiitu: o, ,.,(CuSO,)

Pewenne: 1. m(H,0) = V(H,0)-p(H,0) = 5000 mn-1 r/mons = 5000r.

2. Haiinem Maccy pacTBOpa COJIH:

m(o6uw.) = m(H,0) + m(CuSO,-5H,0) = 5000 + 500 = 5500 r.

3. Haiinem Maccy cynbdara meau 6e3BOHOTO.
m(CuS0,) = m(CuSO,4 5H;0)- @ 4 cusos.su20(CuSOy) =
= m(CuS0,) —Mr(CuS0,) =500 —80_ =500 r0,64=320r.

Mr(CuSO,) + SMr(H,0) 160+90

4. Torna maccosas nosst CuSO, B pacTBope:
m(CuSO,) 320

m(o6ur) 5500r

Oteer: ®(CuS0O,) =5,8 %.

Bonpoc 8(8).

BHMUMaTENbHO PAcCMOTPHTE CXEMY [IPUMEHEHHA CEPHOW KMC/IOTHI
(puc. 25) na ctp. 103 u noneiTaliTeck CaMK OTBETUTL HAa 3TOT BOMPOC.

®(CuSO,) = ~0,058 = 5,8 %.

§ 24(23). Asom
Bonpoc 1(1).
Mg® -2e =Mg*| |3
a) 3Mg + N, = Mg;N; — HUTpHA MarHus. & © E 6
N, +6€=2N*"| |!
6) 3Ca + N; = Ca;N; — HUTpHA KaibuuA.
Ca®-2e=Ca® o3
N, +6€=2N*"| |1
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Al -3g= AP |2
¢ 6

N, +68=2N*| |1
B npoaykTax peakLuil HOHHBII THIT XUMHYECKOH CBA3M Y MOHHAs KpH-
CTATUYECKAS peleTKa.
Hutpuasl MeTa/LIOB NErko FMAPONU3YIOTCA C BbIIENIEHHEM aMMHaKa:

Mg;N, + 6H,0 C 3Mg(OH),{ + 2NH,T;
Bonpoc 2(2).
N; —— Li;N —2>NH; —» NO
1. N, + 6Li = 2Li;N; NJ +6€ — 2N73;
2. Li;N + 3H,0 = 3LiOH + NH,T; Li— 1€ > Li";

B) 2Al + N, = 2AIN — HUTPHUA ATIOMHHUS

3 4

> NO, —— HNO,

3.4NH; + 50, z 4NOT + 6H,0; 4. 2NO + 0, = 2NOy;
5.4NO, + 2H,0 + O, = 4HNO;.

Bonpoc 3(3).

PaccMmoTpuM cnenyroiyto peakuuio: 2NO + O, = 2NO; + Q.
Ipexne Bcero, 3Ta peakuUns OKUCIHTEbHO-BOCCTAHOBHTEIIbHAS.

N2t _9% okHereHne o N4+ ; Og + 4§ —PoscTanosmnne ()2~
BOCCTaHOBHTENS oKHCAHTENL

Takke peakuus cuntesa NO, apnsercds obpaTHON peakuueii, T.e. OHa
HIET ORHOBPEMEHHO B 00€ cTOpOHL!. T.K. B peakiiM1 y4acCTBYIOT ra3bl, TO Mbl
MOXXEM NpUMEHUTh npuHuun Jle-Ilarense.

B Hamiell peakuHH KOJMYECTBO MOJIb ra30oB cieBa Gosblie, YeM cripaBa.
Toraa npy yBenu4eHHH AaBJieHUS PaBHOBECHE CMECTUTCS BIPABO.

B npsMoit peakunH BbIOEISETCA TEIUIO, CAEAOBATENBLHO, MPH YMEHbILE-
HHH TEMIEPATYphl paBHOBECHE CMECTUTCS BIPABO.

Bonpoc 4(4).

3- -— _ N2+
a) 4NH, + 50, = 4NOT + 6H,0; N ~°¢=N 2o|4
0} +4e=20"] |5
- _g=
6) 4NH; +30, = 2N,T + 6H,0; 2N ~6e=Ns 12'2-
0y +48=20%*| |3

Bonpoc 5(5).

Jano: m(NH,NO,) = 20r; o(npumecn) = 1,2 %.

Haiitu: V(N,), v(H,0)

Pewenue: 1. Hafinem Maccy conm 6e3 npumeceit:
m(NH,NO,)=m(NH,NO,+np)}-m(NH,NO,)-®,,=20 r—20 r-0,012=19,76 r.

2. 3anuieM ypaBHEHHE peakLMH

19,76 r t X0 yr
NH,NO, = N, + 2H,0
H= 1 MOnB H= | Monb =2 MOJIb
M = 64 r/mons V=224 r/Mom, M =18 r/monb
m=64r V 224 =36r

Hatiziem V(N,) 1 m(i,0): 64 1 — 2241 1976 1 — x 1
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x=1976-224 _ ¢ 916 1. V(N,) = 6,916 1.

64
64r—36r 19,76 r—yr
y= ﬂgfﬁ = 11,115 r; m(H,0) = 11,115 1.,

Toraa v(H,0) = M(H0) = 1LUST  _ 6175 mons.
M(H,0) 18 r/momb

Otser: V(N,) = 6,916 n, v(H,0) = 0,6175 mob.

§ 25(24). Ammuax

Bonpoc 1(n).

ONEXTPOHHOE CTPOCHHE MOJIEKY/bl aMMHaKa: 3 HUCMapEeHHBIX 3JIEKTPOHA
aToMa a30Ta y4acTBYIOT B (POpMHPOBaHHM 3-X KOBAJIEHTHBIX CBsA3eH C 3-Mi
aToMaMu Bopopoza. O6uue 3eKTpoHHbIE Mapbl CMEIEHb! B CTOPOHY Gosiee
3NEKTPOOTPULIATENLHOTO aToMa a3oTa. [IpoCTpaHCTBEHHOE CTPOEHHE: MOJIe-
KyJla aMMHaKa UMeeT GOopMy TPeyroibHOM MUpaMiIbL.

Bonpoc 2(1).

AMMHaK JIerko CXKHXKaeTca NMpH OObIMHOM JaBJICHHMHM W TEMIEpaType —
33,4°C, a npH HCapEHHH XHIKOro ra3a M3 OKpYKaroLleH Cpeabl nornoia-
€TCA MHOTO TEIU1a, TO3TOMY OH NPHMEHSAETCA B XOJOAUIbHBIX YCTaHOBKAX.

AMMHAK O4E€Hb XOpPOWIO pacTBOpHM B Boae. 10 % pacteop aMMHuaka Ha-
3LIBAETCA HAIATHIPHBIM CIIHPTOM M MCTIONB3YETCA B MEANLIMHE. '

Bonpoc 3(2).

BonopoaHas cBA3b — 3TO0 XMMHYECKAsd CBA3b MEXKIY aTOMaMH BOAOpOJa
H aToMamH CHJILHO 3AEKTPOOTPHUATENBHBIX IEMEHTOB ((TOp, KMCIOpOA,
asot). Bonopoanas cBa3e ob6pasyercs OOBIYHO MeXIy ABYMA COCEAHHMH
monekyiamu. Hanpumep, oHa o6pasyerca mexay MONCKyJaMH BOMbI, CIIHP-
TOB, propoBOIOPOIa, aMMHAKA.

310 oueHr cnabas cBA3b — npumepHO B 15-20 pa3 cnabee KOBATCHTHOM.
Braronaps efi HEKOTOpbIE HH3KOMOJIEKY/IAPHbIE BELECTBA O0OpasyloT accoLHa-
Thl, YTO MPHUBOJHT K NOBLILICHHTIO TEMINEPATYP IUTABNICHUA H KHIEHUA BELLECTB.

AHOMANBLHO BHICOKHE TEMIIEPATYPhl [J1ABJICHHA H KHIIEHHA XapaKTEpPHBI
ans Bofibl (€C/IM paccMaTpHBaTh BOAOPOAHEIE coeavHeHus VI rpynnei). Bee
BOJOPOJHBIE COCAHHEHNS V] rpynmbl, KpOME BOJBI, ABJIAIOTCA ra3saMH.

OueHb BaXKHYIO POJTb MrpaeT BOAOPOAHAs CBA3b B MOJIEKY/IaX BaKHEHIIHX
JUIA KMBBIX CYIIECTB COEAHHEHHH — GENKOB M HYKIIEHHOBBIX KHCIIOT.”

Bonpoc 3(c).

JloHOpHO-aKIENTOpHAs CBA3b — ITO 0cOObIN BHA XHMHYECKONH CBA3H, KO-
TOpas BO3HHKAET HE 3a CYET CNapHBaHHA HEMapHBIX IEKTPOHOB, a 33 CYET
CBOGO/AHO S/TEKTPOHHOM NaphI OTHOTO aTOMa K CBOGOHOM sueiiku apyroro.’

! ina oteeta Mcnonb3oBanca yueGuux (ctp. 113).
? [ina otBeTa Mcnons3oBancd yueGHuk (crp. 112-114).
¥ Jina oTseTa uenonb3obancs yueGuuk (cp. 112-114),
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Bonpoc 4(u).

Bonopoausie cBs3u oOpasyloTcs Mexay MONeKynaMd BOAbl CIMPTOB,
KHCJIOW, rafioreHBOAOPOAOB, TPH 3TOM AHOMAIbHO YBEIM4HBAIOTCA TEMIE-
paTyps! IUIABJIEHNA H KHMCHHS.

Bonpoc 4(c).
3-
CreneHb OKHCEHHS a30Ta B xjopuae ammonus NH,Cl: NH,Cl.
3-S5+
CreneHb OKHCIIEHHA a30Ta B HUTpate aMMoHns NH;NO;: NHy NO;3 .

Bonpoc S(H).

KatnoH amomusus obpasyerca B pesyibrare B3aHMOJACHCTBUA CBOGOA-
HO# (HenoaeneHHOH / AIEKTPOHHO# Napbl aTOMa a30Ta MOJIEKYJIbl aMMHAKa C
KaTHOHOM BOJIOPOJa, NMEPEXOIAIET0 K aMMHaKy OT MOJIEKY/bl KHCIOT WiIH
BOJbI. MexaHn3M o6pa3oBaH1s KOBaNEHTHOH CBA3H, KOTOpas BO3HUKAET HE B
pe3yabTate 0606ILECTBAEHUS HECTIAPEHHBIX JIEKTPOHOB, a Onaroaaps CBO-
GoaHOM 3NEKTPOHHON Mape, MMEKMWENRCS y OJHOrO W3 arOMOB, Ha3blBAIOT
JOHOPHO-aKAenTOpHbIM. T.€. JIOHOpHO-aKIeNnTOPHBIA — 3TO HE 0coObIH BHA
CBA3H, a JIMILB 0COObIH MeXaHH3M 06pa30BaHHA KOBAJIEHTHOH CBA3H.

Bonpoc 6(n).

[Mpu modasnenun desiondranernHa K pacTBOpy aMMHaKa, pacTBOp OKpa-
CUTCS B M@IHHOBBII LIBET, T.K. PaCTBOp aMMHaKa UMEET WIEIOYHYIO Cpeay,
Tak OH, Hanpumep, pearupyet ¢ kucnoramu: NH,OH + HCl - NH,Cl + H,0

Bonpoc 7(u).

-3+1 -341 -l -341 +5-2 341 +6-2
a) NHs 6) NH4Cl B) NH4NO; r) (NHs4), SO4
Bonpoc 8(5).

3CuO + 2NH; =N, + 3Cu + 3H,0.
Cu** +2e=Cu’° 6 3

AN —6e=N,| |1

Bonpoc 9(6).

AMMHaK NposABIseT TONBKO BOCCTAHOBUTENbHBIE CBOHCTBA, T.K. a30T Ha-
XOIUTCSA B CaMOM HHM3KOM CTelmeHH OKHUC/ICHUA U He MOXET OoJibille NPHHH-
Marb 3JIEKTPOHBI.

Bonpoc 10(n).

a) B MpoMbILINIEHHOCTH aMMHaK T1OJ1y4aloT CUHTE30M H3 a30Ta W BOJO-
poaa

p.t°
Nz + 3H2 —> 2NH3
kat

6) B naGopaTopuu amMMHak NoJTy4aioT AEHCTBHEM FramMeHO# M3BECTH Ha
CONY aNOMUHUA

Ca(OH), + 2NH,Cl — CaCl + 2NH,T + H,0
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§ 26(25). Conu ammonun

Bonpoc 1(1).

a) (NH,),SO, + BaCl, = BaSO,{ + 2NH,Cl; SO,> + Ba>* = BaSO,{.

6) NH,Cl + AgNO; = AgCIl + NH,NO;; Ag” + CI" = AgCH.

Bonpoc 2(2).

a) (NH,),CO;+H,$0,=(NH,),S0,+H,0+CO, T; CO;2+2H"=H,0+CO,T.

6) (NH,),CO;+2NaOH=Na,CO,+2NH; T+2H,0; NH,"+OH =NH, T+H,0.

B) (NH,),CO; + CaCl, = CaCO,{ + 2NH,Cl; CO,* + Ca’>* = CaCO;4.

r) (NH,),CO; = CO,T + 2NH, 1 + H,01.

Bonpoc 3(3).

(NH,);PO, — ¢ocdar ammonus; (NH,),HPO, — rugpodocdar ammo-
uua; NH,H,PO, — aurnapodochar ammonus.

(NH,);PO, 5 3NH," + PO,”. (NH,),HPO, 5 2NH," + H" + PO,

(NH)H,PO, < NH," + 2H" + PO,>".

Bonpoc 4(4).

N, ' yNH; _2 , (NH,),HPO, 3, NH,Cl __4 _, NH,NO;.

t, p, cat
1. Nz + 3H2 p—) 2NH3T; 2. H3PO4 + 2NH3 = (NH4)2HPO4,

=

3. (NH,),HPO, + 2HCI = 2NH,C! + H;PO,;

4. NH,Cl + AgNO; = AgCIl + NH,NO;.

Bonpoc 5(5).

JaHo: m((NH,),SO,) = 250 «r.

Haiiru: V(NH;), m(NH;)

Pemenne: 1. Hafiiem MaccoByio noimo aMMHaka B CyJbdare aMMOHHS.
2M(NH;) _2- 17r/ mMonb ~0,2576=25,76 %.

M((NH,),80,) 132r/monb

2. Haiizem maccy amMmuaka, HeoOXoaMMoOro s mnoayueHus 250 «xr
(NH,4),S04: m(NH;) = m((NH,),SO,)-@(NH;) = 250 xr-0,2576 = 64,4 kr.
3. Haiinem o6beM ammuaka:

®NH, ), 50, (NH3)=

03
V(NH,)=v(NH,)-V,= MONH3) y; 644 107T ) 4 o ions=84856,5 1=85 wr.
M(NH;) 17 r/mons

Orser: m(NH;) = 64,4 kr; V(NH;) = 85 m".

§ 27(26). Kucnopoousie coeounenusn asoma

Bonpoc 1(1).

A3oTHas Kuciiota He obpasyer kucnbix coned, T.K. OHa OJHOOCHOBHAs W
MMEET BCErO O/IMH aTOM BOJOPOAA, KOTOPBIi M OTAAET NMph 0Opa3soBaHUH COMH.

Bonipoc 2(2).

a) Cu(OH), + 2HNO,=2H,0 + Cu(NO;),; Cu(OH), + 2H'=Cu’*" + 2H,0;

6) Fe,0, + 6HNO; = 2Fe(NO;); + 3H,0; Fe,0; + 6H" = 2Fe’* + 3H,0.

8) Na,CO;+2HNO;=2NaNO; + H,0 + CO,T; CO;* + 2H'=H,0 + CO,T.
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Bonpoc 3(3).

Na,Si0; + 2HNO, = 2NaNO; + H,SiO;V;

Bonpoc 4(4).

1) 3Cu + 8HNOj pass) = 3Cu(NO;), + 2NOT + 2H,0,

SiO,” + 2H" = H,SiOs.

cu’-2e=Cu?| |3

N>*+38=N*| |2
2) Cu + 4HNOj oy = Cu(NO3), + 2NO,T + 2H,0
cu®-2e=cu®| 1

N +e=N*" | |2
Bonpoc 5(5).
I.N, ' 3 NO —>NO, 3, HNO,.
1. Nz + 02 = ZNO, 2.2NO + 02 = 2N02,
N2°—4E=2N2+41 N?* -2e=N* le
0, +4e =20 |1 0% +4e=20"| |1
3. 4NO, + O, + 2H,0 = 4HNO;,

N*_e=N*| |4
0% +4e=20%] |1
I.NH, ', NO—25NO,__3 , HNO,.
1. 4NH; + 50, = 4NO + 6H,0,

N> -5e=N**|_|4

¢ 20/ -

0,0 +48=20*| |5
YpaBHEeHHs 2 U 3 CMOTpH BblIlLE,
Bonpoc 6(6).

Hano: VINO,) = 134,4 v*; o(HNO;) = 68 %.
Haitti: m(HNO;)
Pemenue: 1. 3anuiiem ypaBHeHHE peakLUH NOMYYEHHS a30THON KHUCIOTBI;

134,410°n xT
4NO, +0; +2H,0= 4HNO,
H= 4 Monb H=4 MONb
V, =224 n/mons M =63 r/Mons
V=896n m=252r
3
89,6 1—252  134410°n—xr x= 22BN _ 300 0
89,61
2. Haiinem Maccy pactBopa a30THON KHCJIOTHI.
m(HNO,) = —— = 372K _ 555 9,
o(HNO,) 0,68
Orser: m(HNO;) = 555,9 kr.
Bonpoc 7(7).

Hano: m(NaNO;) = 340 r; V(0,) = 33,6 1.
Ha#itu: m(npumecn)




Pemenue: 1. 3anuuem ypaBHeHHE peakLMH:

Xr t 336n
2NaNO; =2NaNO, + 0,1
H=2 MONb H=1 monb
M = 85 r/monb Vy= 22,4 n/mons
m=170r V=224n
170r—22,4n xr—33,6n
x= 33,6170 =255 1 my,..,(NaNO;) = 255 .

22,4
2. Halinem maccy npumecu:
m(np) = m(NaNO;)}-m,,,..,(NaNQ;) = 340 r-255r=85 r.

Opp= e _ 85 =0,25 wan 25%
mg, 340

OTBET: W, = 25%.

Bomnpoc 8(c).

Cwm. Bompoc 5 (IT).

§ 28(27). @ocpop u ezo coeounenun

Bonpoc 1(1).
1. Na;PO, — docdar uatpus, Na;PO, = 3Na’ + PO.”;
2. Na,HPO, — runpodocdar narpus, Na,HPO, = 2Na* + H" + PO,
3. NaH,PO, — auruapogocopar Harpus, NaH,PO, = Na" + 2H" + PO,
Bonpoc 2(2). )
P —> Mg,P, —2 PH; ——» P,0; —*— H;PO, —— Ca,(PO,),.

PO+3e=pP> | |2
Mg? -2 =Mg?| I3
2. Mg,P, + 6H,0 = 3Mg(OH),4 + 2PH,T.

P>~ -ge=p%

3. 2PH3 + 402 = PzOs + 3H20, 8

t
1.2P + 3Mg = Mg;P,,

1

0,° +48=20% {2
4. P205 + 3H20 = 2H3PO4;
5. 2H;PO, + 3Ca(OH), = Cas(PO,),d + 6H,0.
Bonpoc 3(3).
3P + SHNO, + 2H,0 = 3H;PO, + SNOT, P®-5¢= p>* 3,
N>* +3e=N*| |3
Bomnpoc 4(4).

Hano: m(Ca;(PO), + np) = 250 r, w(np) = 15 %, W = 80 %.

Haiitu: m(P)

Pemenue. 1. Haitnem maccy cosn 6e3 npumecH:

m(Ca;(PO4),) = m(Cay(PO,), + np)-m(Cas(PO,), + np)-a(np) =
=250r-250r-0,15=2125r.
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2. 3anuuieM ypaBHEHHE pEakUnH:

2125 Xr
Ca;(PO,), +38i0,+5C=3CaSiO; + 2P7
H= | monb H=_2 MONb
M = 310 r/mons M= 31 r/mons
m=310r m=62r

310r—62r 2125r—xr

X = 2‘23’150' 82 = 42,5 . M(P)reop = 42,5 1.

3. Haitaem maccy gocdopa, kKoTopas nony4unach B XOA€ peaKumu:
M(P)npair = M(P)reoy' W = 42,5 10,8 =34 1.

Otger: m(P)ppae = 34 1.

Bonpoc 5(5).

Haso: m(P) =31 r, o(np) = 5 %,

w(H;P0O,) = 80 %.

Ha#tu: m, ,(H;PO,)

Pewenue: 1. Haitnem maccy docdopa 6e3 npumec:

m(P) =m(P + np) —m(P + np)-o(np) =31 r-31.0,05=2945r.

2. M3 opnoro Mok docdopa MOKHO MOMYYHTH POBHO OJAMH Moib Qoc-

dopHoIi KHCNOTHI.

_m(P) m(P) _ 29,45r
V(H;PO,)=v(P)= M(P) =v(H,;PO, = M(P) T =0,95 mon.

3. Toraa m(H;PO;)=M(H;PO,)-v(H;P0,)=98 r'™Monb-0,95 mons=93,1 r.
4. Macca pacreopa ¢pocopHO#i KUCIIOTHI paBHa:

m(H,PO,) _ 93.Ir
o(H,PO,) 08
Otser: m(p-pa H;PO) = 116,4 1.
Bonpoc 6(6).

Hauo: m(p-pa H;PO,) =980 r; o,(H;PO,) =5 %; m(P,0s) = 152 r.
Haiiru: o.(H;PO,)

Pemenue: 1. 3anuinem ypaBHeHue peakiiiu nonyueHus ocdopHoit ku-

m(p-pa H;PO,) = =116,4r.

cnotsl: 3H,0 + P,O;s = 2H;PO,.
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W3 ypaBHeHHUs BHAHO, uTo H3 | Monb P,Os monyuaercs 2 monb H;PO,.
Haitnem Maccy docdopHoii KHCIOTSI, NONYYHBHUIEHCH B XOJIE PEaKLIMH.
V(H;PO,) = 2v(P,05) = 2. ™P20s) _, 152

i M(P,05) 142r/mons
m(H;PO,) = v(H;P0,)-M(H;PO,) = 2,14 M0onb-98 r/mons = 209,72 1.
2. Haiinem, ckonbko 66110 hocopHOi KHCIOTHI B pacTBOpE.
m(H;PO,) = m(p-pa)-,(H;P0,) = 980-0,05 =49 r.
3. Halinem HOBYIO MaccOBYIO IOTIO KHCJIOTbI B PacTBOpE:
@,(H;PO,) = m(H3PO4)oom. — 209,72+ 49 =0,2286.

m(p- pa)+m(P05) 980 +152

OtBet: w,(H;P0,) = 22,86 %.

= 2,14 MoJIb.




Bompoc 7(7).

A Konan-Jlofin B CBOEM MpOH3BEACHHH HE y4YeNl XUMMUYECKHMX CBOWCTB
¢pocdopa. Jasaiite nogymaeM Bmecte. Pocdop CBETHTCA B TEMHOTE, CJIEN0-
BaTeENbHO, 3T0 Genbiit docdop, T.k. kpacHslii hocdop He cseTHTCca BoOGIE.
Nanee, 6ensiit hochop O4EHb ANOBHT, U HCMONB3OBATL €r0 CTOJIL HEOOBIY-
HBEIM COCOOOM HECKONLKO pa3, BEpOATHO, 6bL10 Obl croxkHo. Kpome Toro,
6enblit pocop Ha BO3ayxe JIErKO OKMCIAETCH, MEPEXOMA MPH 3TOM B CTe-
fleHb OKHCJIEHNs 5+

4P + 502 = 2P105.

Kak TONbKO MPOLIECC OKHCIEHHS 3aKaHYMBAETCA, cobaka MEpecTaeT CBe-
THTLCA.

Okcun docdopa (V) odeHb rHrPOCKONHYHOE BEIECTBO, T.€. OHO MPHTH-
rusaer k cebe Bogy. BcmoMHUM, 4TO B OTpBIBKE FOBOPHIIOCH O TyMaHe, U3
KOTOPOrO BBICKOYWIO «WyIoBHHie». TyMaH — 3TO CKOHAEHCUPOBAHHBIC Ma-
pst Boawl. Torna, ckopee Beero, obpasosasiuniica P,Os noa acicrBueM Bia-
ru npesparwica B gocdopuyio kucnoty. P,Os + 3H,0=>2H;PO,.

TpyaHo npencrasuth cebe, ¥to cobaka, 06Ma3aHHasA ANOBHTHIM BELIECT-
BOM H KHCJIOTOI, MOXET elle YTo-TH6o CAenars.

§29(28). Yanepoo

Bonpoc 1(1).

1) Anma3 — npo3pavHOe KPHCTALTHUECKOE BEILECTBO, CAMOE TBEPAOC H3
BCEX MPUPOAHLIX BewecTs. Takaa TBepAoCcTs 0bycrnopieHa 0coboli crpykTy-
poii ero aTOMHO# KpUCTALIHYECKOl peleTkH. B Hell kaxawiil aToM yriepo-
J1a OKPY)KEH TaKMMH e aTOMaMH, pacrioNoXEHHLIMH B BEPUIHHAX MPaBHIb-
HOTO TETPasApa.

Kpucraus atMasa o6biuno GecusetHsie, HO GbIBAIOT chHero, roay6oro,
KpacHOro M YepHOro UBeToB. OHH MMEIOT OYEHb CHITbHBIH Gneck Gnaroaaps
BBICOKO# CBETOMPENOMIISIOWEA M CBETOOTpaXAIOWEH cnocobHOCTH. A.rmaz
XOPOILIO MPOBOJHT TEMIO, 00/1ANAET INEKTPOHIONAUHOHHBIMH ceoicraamu.'

2) 'papur — TEeMHO-CEpPOE, XKUPHOE HA OUIYNb KPHCTALIHYECKOE BEIIE-
CTBO C MeTauinyeckuM OrieckoM. B oTamune oT anmasa rpadHT MATKMI H
HENpO3paUHLIii, XOPOLIO NPOBOAMT TENAO M IEKTPHUECKHI TOK. Markocts
rpadura obycnoenena cinoHcToi cTpykTypoii (puc. 40 B yuebuuxe). B xpu-
CTALANYECKOM peuieTke rpaduTa aToMbl YTIEPOAa, JIeKaIHe B OXHOM Mu1oc-
KOCTH, TIPOYHO CBA3AHEI B NPABIILHBIE IECTHYTOJILHUKH.”

Bonpoc 2(2).

1)C+0,=CO0,

C®-4e=C*| |1 - Boccranosurens

Og+ 4e =20 |1 — oxucauTenm

' Orser B3aT U3 yuebnuxa, ctp. 127.
? Oteer 83T M3 yueOuuka, c1p. 128.
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2) C +2H, = CH,

c’+4ae=c*| |1- oxucaurens
H, —2€ =2H'"*| |1- BoccTaHoBHTENE
Bonpoc 3(3).

Kap6oH — 3T0 oAMH U3 neproaoB naneo3oickoi 3pel. B kapboxe mpo-

JO/DKAIOT PAacTIPOCTPAHATECA CIOPOBBIC PACTEHHUA, T.€. NANOPOTHHKH. OcTaTkH
NOrMb1UMX NManOpPOTHUKOB MEAJICHHO OKHUCIIAMCH MO CJI0EM 3EMJTH B TCUEHHE
MHOIHX MUJUTHOHOB JieT. B pesynbTate oOpa3oBalivcCh OrPOMHBIE 3aJICKH Ka-
MEHHOTO YTJIsi, KOTOPEIA HE YTO HHOE, KaK OCTATKH APEBHEHLINX PacTeHUIA.

Bonpoc 4(4).
KapboneH — 3710 pa3sHOBHAHOCTb aKTUBHpOBaHHOTO yrusa. CnemoBa-

TENbHO, OH o6N1agaeT XOPOLIHMH aacopOHpPYIOIIMMH CBOWCTBAMHU, H HCIONb-
3yeTcs AJIA NMOTJIOWIEHHS Pa3IH4HBIX 3aMaX0B B XOJOAHIbHUKAX.

Bonpoc 5(5).
t 0 _n=_ 2
1) 3C + Fe,05 = 2Fe + 3c0T; € —28=C""| |3
Fe** +3e=Fe?| |2
t 44+ - 0
2) PbO, + 2C=Pb + 2cOT; Pb~ +4€=Pb7) 11
C-2e=C* | |2
Bonpoc 6(6).
Hano: m(C + np) = 8r; V(CO,) = 10,64 n; W = 0,95 %.
Haiitu: w(np)
Pemenue: 1. Halinem o6beM yriekucnioro rasa, KOTOpbIH HO/KEH Obln
TMOJTyYHTbCA:
V(COR)ry = Y02 — 10640 _ 11 9,
w 0,95
2. 3anuieM ypasHEHHE PeaKLHH:
C +0,= CO,.

U3 YPaBHECHHA p€akLUHUH BHAHO, YTO M3 OAHOIO MOJb YIJIA MNOAY4Ya€TCA

POBHO OAHH MOJIb YTJICKHCJIOTO rasa. 3Hayur,
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Q) =v(Coy = YO0y — 1021 _ g5 yom,
v, 22,4n/Mo00b

Toraa m(C) = v(C)-M(C) = 0,5 monb-12 r/MOnL =6 T.

3. m(np) =m(C + np}-m(C)=8r-6r=2r.

mmp) 2 .
Torna w(np) = m(C + p) E 0,25 =25 %.
Orser: o(np) = 25 %.
Bonpoc 7(7).
C+C0,=2CO
C°-2e=C*|_|1- Boccranosutens

1 - OKHCIHTENDb

c* 42 =c?



Bonpoc 8(8).
c— caC,—2> C,H,—2 > CO,—4* 5O
t

1.2C + Ca= CaCy,;

2C%+2e=2C"|1
Ca% - 2¢ = ca?*|1| BoccTanosuTENB
2. CaC, + 2H,0 = Ca(OH), + C,H,T;
3.2C,H, + 50, = 4CO,T + 2H,0;

2" - 10€ = 2¢**|2| BoccTanoBuTens

0,+4e=20"" |5

4.CO, +C=2CO.

OKHCIIUTCITb

OKHCITUTE]Tb

. §30(29). Kucnopoousie coeounenun y2nepooa
Bonpoc 1(1).
t

Fe,O; + 3CO = 2Fe + 3CO,T

Fe** +3e=Fe’| |2
C2+ _ 2-6- = C4+ 3
Bonpoc 2(2).

HeconeoGpasyroune, win nHaHGPEpEeHTHbIE OKCH/BI, HE pearupyrouue
¢ Bozio#t — 370, Hanpumep, CO, NO, SiO (kpaitHe HeyCTOHUUBLINA).
Bonpoc 3(4).

C02 + H20 = H2C03, COZ +C= ZCO;

4+ =_09
CO,+2Mg=2Mgo+C; C +48=C" | [l
Mg® -2e =Mg*| |2

Bonpoc 3(c).
2CO + O, = 2CO0,.

[NoBellIEHHE AaBJIEHHA TIPHBOJMT K CMELIEHHIO MOJIOKEHHA PaBHOBECHA
BIIPABO.

Bonpoc 4(5).

Ilpu pacTBOpeHHH yIJIEKHCIOro rasa B Boje oOpasyerca cnabas yronb-
Has KHCII0Ta, MO3TOMY JIAKMYC HMEET KPacHyH0 OKpPacky.

CO, + H,0 = H,CO;

ITpy cTosHUKM pacTBOpa yrojibHas KHCNOTa pa3jiaraeTcs U pacTBOp CHOBA
CTaHOBHUTCH HEHTPANbHBIM.

Bonpoc 5(6).

CuCO; — cpenanas mosib — kap6oxar mead (11),

Cu(HCO;), — xucnas cons — ruapokapbonar meau (1),

{CuOH),CO; — ocHoBHas comm» — ruapokcokapboHar meau (11) (Manaxur).

U3 nepeuncnenHbix conedt Tonsko Cu(HCO;), aBnseTcs MEKTPOSIUTOM.

Cu(HCO,),=Cu*" +2C0O,*> +2H".
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Bonpoc 6(7).
1 2 3 4 5
a) CaCO; —» Ca0 — Ca(OH), —, CaCO; —» Ca(HCO;), — CaCO4

t
1. CaCO; = CaO + CO,T;
2. CaO + H,0 = Ca(OH),;
3. Ca(OH), + COxyeny = CaCO; + H,0;
4, CaCO; + COZ(M;G) + Hzo = Ca(HCO;)Z;

t

5. Ca(HCO,), = CaCO; + H,0 + CO,T.
6) C —— C0,—2»C0—>C0o,—4>C

t 0 = _ 4+
. C+0,=Co,; € ~4e=C"1 |1

0% +4e=20"" |1
2.€0,+C=2c0; C"+2€=C*| |1
cl-2e=c*| |l
2+ — _ 4+
3.2C0 +0,=2C0, € ~2€=C") 12
0,+4e=20%| |!

1
2

t 4+ 4= 0
4.CO, +2Mg=2Mgo +Cc. C© t4e=C
Mg’ - 28 = Mg?"

Bonpoc 7(u).
Hano: mp-pa (Na,CO3) = 1060 r; ©,(Na,COs3) =2 %;
m(Na,CO,;-10H,0) = 14,3 r.
Haiitu: 0,(Na,CO;), V(CO,)
Peiuenue: 1. Haiinem maccy Na,CO; B kpucTa/UtOruapare:
m{Na,CO;) = m(Na,CO;-10H,0)-o(Na,CO;)=
=m(Na,CO; 10H,0). Mr(Na,CO;) —143. 1% _s53p
Mr(Na,CO;) +10Mr(H,0) 106 +180
2. Haitgem maccy Na,CO; B pacTsope:
m(Na,CO;) = m(p-pa Na,CO;)-0,(Na,CO;) = 1060-0,02 = 21,2 r.
3. 0,(Nay,CO, )= m(NazCO3)opu = 53r+2L21 _ 19743 =
mp — pa + m(Na,CO; - 10H,0) 1060r +14,3r

=0,025=2,5%

26,51 b

4. Na,CO; +2HClI—2NaCl+H,0+ CO,

v=1 MOlb v=1MO/b

M==106 ¢/ mons Vg=22.4 51/mons
106 r—22,4n
26,5r—xn

26.5 -
_ 26,5-22,4 ~5.61
106

Or1BeT: 0,(Na,CO;) =2,5 %. V(CO,)=5,6n
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Bonpoc 8(c).

Hdauo: m(p-pa Na,COs) = 1060 r; 0,(Na,CO;) =2 %;
m(Na,CO;-10H,0) = 14,3 r.

Haiiru: 0,(Na,CO;)

Pewienne: 1. Halinem Maccy Na,COs; B xpucTasutoruapare:

m(Na,CO;)=m(Na,CO;-10H,0)-@(Na,CO;)=
=m(Na,CO;-10H,0). Mr(Na,CO5) —143.106 .

Mr(Na,CO;) + 10Mr(H,0) 106 +180

2. Haitzem maccy Na,CO; B pactBope:

m(Na,CO;) = m(p-pa Na,COs)-w,;(Na,CO,;) = 1060-0,02 =21,2 r.

3. @(Na;COy)= m(Na,CO3 o = 53r+2L2r —0 0251,

m(p - pa) + m(Na,CO; - 10H,0) 1060r+14,3r
OtBeT: 0,(Na,CO;) = 0,025 r unm 2,5 %.

5,3r.

§ 31(30). Kpemnuit u ezo coedunenun

Bonpoc 1(1).

JIMOKCHI KPEMHHUA W YIJIEKMCHbII ra3 ABAKIOTCA KUCTOTHBIMH OKCHAAMU.
OunHako, B omiinuue ot CO, okcua kpemuus (1V) umeer He MOJIEKYIApHYIO, a
aTOMHYI0 KpUCTATMYecKyro pevietrky. [Tostomy SiO, aBisercs TBEpAbIM H
TYFOTUIaBKHM BelecTsoM, a CO, aBAseTCA rasom.

Yraekucnblit ra3 B3auMOAEACTBYET ¢ BOJOi ¢ 06pa3oBaHHEM YrosibHOM

kucnorsl: H.O + CO, = H,CO,, B3aumoaeiictsyer ¢ wenouamu: CO, +

+2NaOH = Na,CO; + H,0, pearupyer c ocHosHbIMH okcuaamu: CO, +
+ Ca0 = CaCOs, BcTynaer B peakuuto ¢ Metauinueckum maruuem: CO, +
+2Mg = 2MgO + C.
Oxcuna kpemuust (IV) ne pacrBopsercs B BOAC, B3aMMOJEHCTBYET NpH
BBICOKHX TEMAEPATYPaX CO IIEIOYaMH ¢ 00pa3oBaHHEM CHIHKATOB:
t

SiO,; + 2NaOH = Na,SiO; + H,0, B3auMoaciCTBYET MpH CNAABICHHH € OC-
t

HOBHBIMH okcuaamu: SiO, + CaO = CaSiO;, pearupyer ¢ Maruiem:
SiO, + 2Mg = 2MgO + Si.

Bonpoc 2(2).

Yrnepoa — 310 ocoOrlit xuMuteckuil anemenT. OH ocHOBa MHOroo6pa-
3UA OPraHWYECKHX COCIMHEHHH, U3 KOTOPBIX HOCTPOEHBI BCE XKMBBIE Opra-
HH3MbI Ha HallleH raHere.

B npupoae kpemHHil — BTOpOit O pacnpoCTPaHEHHOCTH MOCJE KHCIO-
pola XMMHYECKHIi 3eMeNT. 3eMHas Kopa Gonee YeM Ha YEeTBEPTb COCTOMT
U3 ero coenuHendi. Ilostomy yrnepoa Ha3bIBalOT OCHOBHBIM 3JJIEMEHTOM
KHBO# NPHPOJIBL, 2 KPEMHHI — OCHOBHBIM JJIEMEHTOM HEXHBOH NPHPOBLL.

Bonpoc 3(3).

Hano: m(Si + np) = 16 r; V(H,) = 22,4 n; ®(NaOH) = 60 %.

Haiitu: ®(Si), m(SiO,), m(p-pa NaOH)

Pewsenye: 1. 3anumem ypaBHeHHe peakuuit.
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Si + 2NaOH + H,0 = Na,Si0; + 2H,T.
W3 ypaBHEeHHs BUAHO, 4TO U3 | MOJIb KpEMHHUS noJsiydaeTcs 2 MOJIb BOJIO-
poaa. 3Hauur,

v(Si) = l v(H;) = -l— V(H,) = l 22,40 = 0,5 MOJIb.
2 2 Vv, 2 22.4n/monn
Torma m(Si) = v(Si)-M(Si) = 0,5-28 = 14r.
m(Si) _ lr

w(Si) = — 0,875 = 87,5 %.

m(Si+np) lér

2. m(SiO;) = m(Si + np)-m(Si) = 16r-14r=2r.

3. Vi3 ypaBHeHHA peakuHH BUIHO, YTO UIA PacTBOPEHUS | MOJIb KpEMHHS
HY)XKHO B3ATb 2 Moab mienoud. CnexoBarensHo, V(NaOH) = 2v(Si) =
=2.0,5M051b = I1MOJIB.

m(NaOH) = v(NaOH)-M(NaOH) = 1 monb-40r/mMos =40 r;

Oteet: 0(Si) = 87,5 %; m(Si0,) = 2 r; m(p-pa NaOH) = 66,7 r.
Bonpoc 4(4).
a) Si0;, —— Si —2— Ca,Si — SiH, —*— Si0,—— Si

t .4 — .0
1.Si0, +2Mg = 2MgO +§i; i +4€=Si" | |1

’

Mg® - 28 = Mg?*| |2
t 0 - 4
2. Si + 2Ca= Ca,Si; Si” +4€=Si 1
Ca®-2e=cCa?*| |2
3. Ca,Si + 4H,0 = 2Ca(OH), + SiH,T;
- _ gz _ qid+
4. SiH4 + 202 = Sioz + ZHZO; Si —8¢ =Si g 1 i
09 +48=20%"| |2

t
5. Si0, + Mg =2MgO + Si.
6) Si —— Si0, —2— Na,Si0; —— H,Si0; —2— Si0, ——» Si
1
1

t .0 — _ Qb+
1.Si+0, = Si0,; Si~4e=Si
09 +48=20%"

’

t
2. SiO, + 2NaOH,,, = Na,SiO; + H,0T;
3. Na,SiO; + H,S0, = H,Si0;1 + Na,SO0,;

t t

4. H,SiO; = H,0 + Si0,. 5. Si0, + 2Mg = Si + 2MgO.

Bonpoc 5(5).

KoneuHo e, 310 coeanHenne — okCHA kpeMHus (1V).

Bonpoc 6(6).

OTnMyuTeNbHOH 0COOEHHOCTBIO CTEK/Ia ABJIAETCA €ro CBOMCTBO pasMAr-
4aTbCs M B PaciUIaBIICHHOM BHAE NPHHHMaTh mo6yo ¢popMy, koTopast co-
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XpaHseTcs NpH 3acThiBaHHM cTekia. Ha 3ToM 0CHOBaHO NMPOM3BOACTBO MO-
CyAbl M ApPYruX u3jienuii u3 crewia. JIONMOMHMTENbHBIC KAYECTBA CTEKITY
NPHAAIOT pasnuyHble n00aBku. Tak, BBEAEHHEM OKCHIA CBHHLA MOJIy4aloT
XpYCTaJIbHOE CTEKJIO0, OKCHJ XpOMa OKPALIHBAET CTEKIIO B 3€JCHBII LIBET, OK-
cua kobaibTa — B CHHUIA M T. 1.

OO6nactb NpUMeHEHWs CTEKIa O4eHb OOLIMpHA. DTO OKOHHOE, OyThUIOY-
HOE, JIAMIOBOE, 3ePKaNIbHOE CTEKJIO; CTEKJIO ONTHYECKOE — OT CTEKOJ OUKOB
10 cTeKon GoTokaMep; THH3bI GECYHCIIEHHBIX MPHOOPOB — OT MUKPOCKOTIOB
JI0 TEJIECKOMNOB,

§ 32(31). IIpeomem opzanuyeckoii xumuu
Bonpoc 1(1).

S=C=8§ cepoyriiepoa
(ill
Cl—ﬁ:—H TPHXJIOPMETaH
Cl
H H
L(ll_é._H CH; — CH; nponan
H H H H

H__(l: _é_é _é_.H CH; — CH, — CH, — CH; 6yTan

Bonpoc 2(2).
C,Hq: creneHb okucneHus yriepoaa (—3), creneHb OKHCICHHA BOAOpOAR
(+1), BaneHTHOCTD yriieposa 4, BaNeHTHOCTb BOIOpoAa 1.
H

H
H_é ¢ n

bk

N,: creneHsb okuciIeHHA a30Ta 0, BaleHTHOCTh 3. N =N,

H,0,: cTeneHb okucnenns kucnopoaa (—1), creneHs OKUCIEHHA BOAOPO-
Ja (+1), BaIEHTHOCTb KUCIIOpPOAA 2, BAJIEHTHOCTE Boaopoa 1.

H—0—0—H

Bonpoc 3(3).

Teopus A.M.BytnepoBa yrBepkuaaer To, YTO KaXI0€ BEHIECTBO UMEET
onpeaesaeHHoe XHMHYECKOE CTPOCHHE, OT KOTOPOro 3aBHCAT CBOWCTBA Be-
wects. CBOHCTBA BEUIECTB 3aBHCAT OT NPUPOJAbI XHMUUYECKHX 3JIEMEHTOB, OT
MX KOJIMYECTBA U OT TOTO, KaK OHM COEIHHSAIOTCA MeXy COOOIi.

[pvBenem npuMep ABYX H30OMEPOB C pa3iIMuHBIMM XUMHYECKHMH CBOW-
CTBaMH:
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H,N
~Nc-0 NH,—N=C=0
/
H,N
MOYE€BHUHA HHAHAT aMMOHHA.
Bonpoc 4(4).
CreneHb OKHCEHHA XapaKTE€pU3YET KOJUYCCTBO MPHUHATBLIX WU OTAAH-

HBIX JIEMEHTOM 3JIEKTPOHOB. CTENEHb OKUCAEHHS MOXET ObITh MOJOMKM-
TeJIbHON, OTPHULATENLHOM, HYJIEBO.

BaneHTHOCTb NOKa3bIBaET KONHYECTBO cBs3eid, KOTOpLIC o6pa3ye’r INEMEHT

B MOJIEKYNIE. BaneHTHOCTb MOXET ObITb TOJILKO TOJIOKUTENLHOM.

Bonpoc 5(5).
[MpenocrapaseM BaM BO3MOXHOCTDb MOAYMATh HAJ 3THM BOMIPOCOM CaMUM.
Bonpoc 6(6).
Hatio: V(CH,) = 250 W', 1)(02)y00 = 21 %.
Haiitu: V(8031)
Peulenue: 1. 3anuuiem ypaBHeHHE PeaKLUHH CKUIAHUSA METaHa:
t

CI‘{4 + 202= C02 + 2H20
Uz YPaBHCHUA BHUAHO, YTO OJIA CKHIraHHUA 1 Monb MeTaHa HeOGXO}IHMO

2 MOJIb KMCTIOpoaa. 3HAYUT

v(0,) = 2v(CH,) = 2- -V—(—S—Pl“—)- .

v

,.V(CH,)

\Y%
2. Torna V(Bo3n) = V(O,) = v(02)V, = \% -
n(0,)o3n  n(0,)803a  n(O,)B031

2-V(CH,) _ 2250’

=2381m".
n(0,)Bo31 0,21

Ortser: V(803a) = 2381 m’.

§ 33(32). IIpedenvrbie y2neeodopoost
Bonpoc 1(1).
an‘JHHbl MHO]"006pa3Hﬁ yriesoaopoaoB ACHbLI U3 NONIOKEHUH TCOPUH

A M. Byrneposa.

1. ATOMBI B MOJIEKYJIaX OPFaHUYECKUX BEILECTB CBA3AHBI APYT C APYToM

COrJ1aCHO HX BAJICHTHOCTH.

oT
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2. CBOiCTBa BEWECTB 3aBUCAT HC TOJILKO OT COCTaBa UX MOJNEKYJ, HO H
UX CTPOEHHS.

Bonpoc 2(2).

Fomonoruueckuit paa MoxHo 3anucars kak C, Hyyo.

Yrnesoaopoasl ¢ n < 4 ABAAIOTCA ra3aMH.

Yrnepogopoasi ¢ 4 <n < 15 ABAKOTCH KAAKOCTAMH.

Yrnesoaopoasl ¢ n = 16 ABAAIOTCS TBEPALIMHM BELLECTBAMH.



ITo Mepe yBenHYEeHHA n yBENWYMBACTCA TEMIEPaTypa KHIICHHS W NJIaB-
JIEHHA YIJIEBOAOPOIOB.

Bonpoc 3(3).

Ha ropoiackoM M cenbCKOXO3IHCTBEHHOM TpPaHCNOPTE MNPHMEHAIOTCH
66H3HH, KEPOCHH, CoJiApKa, AH3CJIbHOC TOIUIMBO, OHHU ABJIAIOTCHA JICTKOBOC-
IUTaMEHAIOWIHMHUCS, FOPIOYMMH BELIECTBaM, MO3TOMY clieayer cobntoaars
MPOTHBOMOXAPHBIE NMPAaBHUIIa TEXHHKH 6€30MacHOCTH.

Bonpoc 4(5).

C;H; = C;Hq + H,T; C3Hg — niponen; C4H, = C,Hg + H,T. C,Hz — 6yTen

Bonpoc 4(c).

CH; — CH — CH, — CH;

CH,
a) F'omonoru
CH; — CH — CH;,4 CH; — CH, — CH;,
CH;
u3o0yTaH nponax
6) H3omepsl
G
CH3 —_— CHZ - CHZ - CHz - CH3 CH:;_“—C\ CH3
CH;
NIEHTaH TETPaMETHIIMETaH
Bonpoc 5(6).

Hano: V(cmecn) = 22,4 1; n(CO,) = 10 %.

Haitru: V(O,)

Pewenne: 1. Haiinem o6bem nponana 6e3 npumec.

V(C;Hg)=V(cmecu) — V(cmecn) n(CO,)=22,4 n - 22,4 71-0,1=20,16n.

2. 3anuwem ypaBHeHue peakuyuu: C;Hg + 50, = 3CO, + 4H,0.

M3 ypaBHEHHs BHOHO, YTO 1A CKHUTAHHA 1 MOJIb MPONAHa HYXKHO 5 MOJTh
KHcIopoza.

Cnenosarenbho, v(0,) = 5V(C;Hg) = 5- V(C3Hg) |
\

\4
Torma V(0,) = V,-w(0,) = V.5 Y(C3Hs) = 520,16 = 100.8 .
vV

Otser: V(0,) = 100,8 .

§ 34(33). Henpeodensnoie yzneeo0opoos..

Imunen u ezo zomonozu
Bonpoc 1(1).
st 5TaHa XapaKTepeH THI peaKLHil 3aMELLEHNS, a JUIA ITHIIEHA — TIpH-
COeINHEHHS,
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Bonpoc 2(2).
X Peakuus NMPUCOCAHHEHHUA BOAOPOAa HA3bIBACTCS THAPHPOBAHUEM,
CHy=CH, + H, - CH;-CH;;  CH3;-CH=CH, + H, - CH;—CH,—CH,
Bonpoc 3(3).
2CH;-CH; + 70, —» 4C02 +6H,0; CH,=CH,+30,—> 2CO, + 2H,0
Bonbie KHCI0poaa n0'rpe6ye"rcsl AJIst CKUFaHUs 3TaHa, T.K. 9TaH HMEET
Ha ABa BOAOpOJA GOHBLUC, YEM ITHJICH.
OTHACH FOPUT CBETALUHUM IJIAMCHEM, T.K. B HM 6osblile MaccoBas 013
yrnepoja, 4eM B 3TaHe.

Bonpoc 4(c).
nCH,=CH —CH, - (~ CHZ-—(l,‘ H)n
CH,
TNOTUIIPONIHACH

[TpoayKT nosMMepH3aLHH NPONUIEHa Ha3bIBACTCA MOJIUIPOTIHIEH
Bonpoc 5(c).

CH, :(IZ —_CH, CH,
CH
a) lomosoru:
CHz ———'IC——CH3 CH2=CH"'CH3
CH;,
2-meTHimnporieH-1 nponex

6) Uzomeps!:

CH=CH — CH2 —_ CH2 —_ CH3
— MEHTEH-1

CH; —C=CH—CH;
ch,
— 2-MeTuabyTeH-2.
Bonpoc 6(c).
CH,=CH, — H, + CH=CH.
alETHIEH
AUETH/IEH NPOSABJAET CHABHO HENpeAebHbIH U Jaxe Cl1aboKHCIOTHBIH
XapakTep.

§ 34(c). Henpeoensusie y2nee000poost. Auemunen
Bonpoc 1(c).
O6was gopmyna yrnesogoponos psaa auerniena: C,H,, ;.
Bonpoc 2(c).
AUeTHIeH MOXHO HHaue Ha3BaTh 3THHOM.
Bonpoc 3(c).
CH=C —CH—CH, —CH;

CH;
56



a) N'omonoru:
CH=CH, —»5tun, CH=C — CIH — CH;

CH;
— 3-metunbyrex-1.

6) U3zomepbi
CH;

I
CHEC——(ll—CH3

CH;,

— 3,3-aumetTunOyTHH-1.
CH;~C=C—CH,—CH,—CH,
— reKcHH-2.
Bomnpoc 4(c).
2CH=CH + 50,=4CO, + 2H,0.
ALETHICH TOPHT KONTALIMM NJiaMeHeM, NOTOMY B HEM O4YeHb Oosbiuas
ACCOBast 0 yriepoaa.

Bonpoc 5(c).
Hano: m(CaC,) = 720 «r; o(np) = 20 %.
Haiitu: V(C,H,)
Pewienue: 1. Halinem maccy kap6uaa kanbuus 6e3 npumecei:
m(CaC,) = 720-(1-0,2) = 720-0,8 = 576 kr.
2. 3anuiuemM ypaBHEHHE PEaKLHH:

576 xr Xn

CaC, +2H,0= C,H,T +Ca(OH),
H= | Monb H=1 nOTIB
M = 64 r/monb Vy= 22,4 n/mom
m=64r V=224n
CocTaBHM NMPONOPLHIO:
64r—224n
576000 r — x

. . 3
- 32—’4—%9& =201,6-10° 1 = 201,6 M’.

Otser: V(C;H,) =201,6 M’

Bonpoc 6(c).

HOano: V(C;H,) = 134,4 1; W = 75 %.
Hatitu: m(CgHg)

Pewenue: 1. 3anuiieM ypaBHEHHE peaKkLH:

134410 t Xr
3C2H2 = C6H6
H= 3 Monb =1 mMons
V,=22,4 a/monb M =78 r/mons
V=672n m=78r
1344n—xr
67,2n1—78r
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x= 181344 _ 561
67,2
M(CeHg)reop. = 156 T.
2. Haiizem Maccy OeH3oMa, noNy4uBLIErOCs B XOA€ PEaKUUH:
m(CsHé)npan_ = m(CGH(,)mp -W =156 r~0,75 =117r.
Oteer: m(C¢He) =117 1.

§ 35(c). Apomamuueckue yzneeo0opoodsi. benzon

Bonpoc 1(¢).

C¢Hs—CH; — meTunGenzon
omosor:
C¢Hs—C,Hs — stunbenson;

H3somep:

HC=C-C=C-CH,-CH,—CH; — rentaauuns-1,3.

Bonpoc 2(c).

Opranndeckue BEUECTBA LIMPOKO NMPHMEHSAIOTCA B CETLCKOM XO3AHCTBE
[ 3aIHTHl pacTeHWi OT BpenuTesncH, Gose3Held W COPHAKOB. DTO SAOXH-
MHKaThl, WK necTHUMIbL. 110 cBOGMY Ha3HAUEHUIO MECTHLMIB!I ACNATCA Ha
HECKOJIbKO BHIOB. Mbl Y€ Ha3zBajlM MHCEKTHUWA rexcaxnopad. [iasa usne-
YEHUs pacTeHHH U MO4BbI OT rpubKOBbIX 3a60JicBaHUHA NPUMEHSIOT (hYHIH-
UHZbI, A YHHUTOXKEHHUA COPHAKOB — FCp6MU.PUIbI. AN YHUYTOXCHHSA
BpPCAHbIX MUKDOOPTraHHU3MOB — 6aKTCpMUHIIbI, 4 FPBI3YHOB — 300Ukl

Bce nectuinzibl — S10BUTHIC BEIWECTBA, NOITOMY HEOOXOAUMO CNERUTD.
4yTOOb! OHH HE NONAIH B OpraHHiMm.

Bonpoc 3(c).

Bensos, kak u auernned, Ha 92 % COCTOMT M3 yriepoja, Mo3TOMY OH
KOTITHT TPH CrOpPaHHH,

Jns toro, uto6bl 6eH30n ropest 6€3 KONOTH, MOXHO BMECTO KHCIIOpOAa
MCMOJIb30BaTh 030H, Kak 60nee CHIbHbIH OKHCITHTEND.

Bonpoc 4(c).

B ocHoBe NPUMCHEHUA OeH3ona B cocrase MOTOPHOr0 TONJIHBA JICXKHUT
peakLus rHAPHPOBAHHA, T.€. HAaChILIEHHA yriiepoaa BOJOPOIOM.

+3H, =
Bonpoc 5(c).
1. CaC, + 2H,0 = C,H, + Ca(OH),.
t, p, cat
2, 3C2H2 =
NO,
3. + HONO,; > + H,0 -
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§ 35(36). Cnupmum
Bonpoc 1(1).

t
1) 2CH;0H + 30, — 2C02T + 4H,0 — roput 6ecuBETHBIM NJ1AMEHEM.

t
2) C,HsOH + 302:>2C02T + 3H,0 — roput cerawmumcs roaybosa-
ThIM TIJIAMEHEM.

t
3)26H;=CHa +50,= 4C0, + 6H,0.
OH OH

t
4) 2 CH,~CH—CH; + 70,= 6CO, + 8H,0.

H H H
Bonpoc 2(2).
t
CH,OH + Cu0= 12" +Cu+ B0t
A Y
H
Bonpoc 3(3).

MeTHnoBbIit M 3TUIOBBLIH CHMPTHI NPHMEHSIOTCA B KAYeCTBE PAacTBOPH-
Tedei.
Bonpoc 4(5).
Hano: v(CsH,06) = 3 Monb
Haiitu: m(C,Hs;OH), V(CO,)
Pentenue: 1. 3anuiuem ypaBHeHue peakiliy:
C¢H ;06— 2C,HsOH + 2CO,T.
U3 ypaBHEHHS BHAHO, 4TO H3 1 MOJIb IFOKO3b! 2 MOJIb YFIIEKHCIIOTO ra3a.
[ToaTomy U3 3 MOJE PAIOKO3BI OJTy4YHIOCk 6 MOJE CO,.
Toraa: V(CO,)= v(CO,)-V, = 6 mons-22,4 1/Mons = 134,4 n.
Otser: m(Boaku) = 690 r; V(CO,) = 134,4 a.
Bonpoc 4(c).
CH, = CH; + H;0 = CH;CH,0H + Q.
XuMu4ecKoe PaBHOBECHE ITOH pEaKLMM MOXKHO CMECTHTbL BIIPABO, 110-
BBICHB JaBjicHue # 00eCneunB OTBOA TEMJia.
Boupoc 5(n).
o]
1 2 3 I
a) C;Hg—-»>C,H, »C,H;OH—->CH; -C-H

t°
1) CoHg—->C,H, +H,
2) C2H4 + Hzo —> CszOH

0
3) C,HsOH + [O] > crg—cfH+ H,O.

1 2
6) C,H;O0H—>C,H,—>CO,
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°
1) C;H;0H~>C,H, + H,0
2) C2H4 + 302 d 2C02 + H20

§ 37(c). Anvoezuowt
Bonpoc 1(c).

0
1) C;H;OH + [O]—> CH3—CZH+ H,0.

0
2) CH = CH + H,0—» (|:H=CH2—> CH3—C’:H

OH
Bonpoc 2(c).
O
CH;3;0H + [O]—> HC{
H
Bonpoc 3(c).

0 o)
1) HCZ + Ag,0 - HCZ _ +2Agl.
H OH
dopmanbrerug MYpaBbHHaA KHCJI0TA

HC<I+ 2Cu(OH),—~ HC <?) H + Cu,04 + 2H,0.

dopmansaeria MYypaBbHHAA KMCNOTA
20 0]
2) CH—CZ +Ag0- CH;-CZ +2Agl.
H OH
aucransaerua YKCYCHas KHCIoTa

0
CH, -CZH +2Cu(OH); - CH3—C/<OH+ Cu,0} +2H;0.

aueransacrua YKCYCHas KHCJI0Ta

Bonpoc 4(c).

Peakuus «cepeGpsHOro 3epkajia» MOXET NPUMEHATHCA AJS NONYyHEHHA
TOHKOro Hajera cepeGpa Ha KakOM-HHOYAb NMpEAMETEe WIH AN TIONy4YEHUS
3epkai.

Bonpoc 5(c).

[pennaraem BaM noAyMaTh HaJl 3THM CaMHM.

Bonpoc 6(c).

stan —' 5 sTHnen —2 5 3TunoBslit  cupT 3y YKCYCHBIH  anbaerua

LN YKCyCHas KHCIIOTA.
1. CH;—CH;—H,; + CH, = CH,. Peakuus neruapupoBaHHs.
2. CH; = CH; + H,O0—>C,HsOH. Peakuus ruaparaiuum.

(0]
3. CH;—CH,0H + [0]-> CH;—CfH + H,0. Peakuus oxkMcieHus.
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0 0
4. CH3—cfH+ Ag,0— CH3—C/<0H +2AgY.

Peakiuus okucnenus (cepeOpsaHHOTO 3epKana).

§ 36(38). IIpedensHovie 00HOOCHOBHbBIE KAPOOHOGbIE KUC/IOM Db,
Cnoacnsie gpupst

Bonpoc 1(n).

2HC! + Mg — MgCl, + H,T

2HCI + MgO — MgCl, + H,0

2HCI + MgCO; — MgCl, + H,0 + CO,T

2HCI + Mg(OH); — MgCl, + H,0

2CH;COOH + Mg — (CH;CO0),Mg + H,T
2CH;COOH + MgO — (CH;CO0),Mg + H,0
2CH;COOH + MgCO; — (CH;CO0),Mg + H,0 + CO,
2CH;COOH + Mg(OH), — (CH;C00),Mg + 2H,0
Bonpoc 1(¢). '

1. 1) 2HCOOH + Mg = (CHOO),Mg + H,T.

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

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

4) 2HCOOH + MgCO; = (CHOO),Mg + H,0 + CO,T.
1. 1) Mg + 2CH;COOH = (CH;COO0),Mg + H,T.

2) MgO + 2CH;COOH = (CH,C00),Mg + H,0.

3) Mg(OH), + 2CH;COOH = (CH;C00),Mg + H,0.

4) MgCO; + 2CH;COOH = (CH;C00),Mg + CO, + H,0.

Bonpoc 2(u).
Jano: myp-pa = 240 r, ®(CH,COOH) = 20 %, o,(CH;COOH) = 80 %
Haiitu: m,(p-pa), m(H,0)
Pewrenne: nycrs HeoOxoaumas Macca pactsopa 80 %-i kHCIOTHI X T, BO-
asl — y r. Toraa,
X +y =240
{0,8)( =0,2-240

x=60r

y=180r

Otser: m(p-pa) =60 r

m(H,0)=180r

Bonpoc 2(c).

Cnoxuptt 3¢up nony4aercs B XOA€ peaklUnH AECTUAPATALAY MEXIY K-
CNIOTOM U cnupToM (peakuua stepuduxaunn). Hassanue a¢dupa obpasyercsa
nyreM OObEAHHEHUS ABYX MpPUIAaraTellbHbIX: NEPBOE — OT Ha3BaHWA KHCIIO-
Thl, BTOPOE — OT Ha3BaHHs CNIHpTA.
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Bonpoc 3(n).

Jano: m(u3sectuaka) = 250 r, o(npumeceit) = 20 %

Haiitu: V(CO,)

Pewenue: Hafiaem Maccy CaCOs, coaepxaluerocs B H3BECTHAKE:
M(CaCO;) = m(u3BecTHsika) — m(U3BECTHsAKA) - (npumeceit) = 250 —

-250-0,2=200r
2. 3anuilieM ypaBHEHHE peakiiMH U HallxeM 00bEM YIIIEKHCIOro ra3a
200 ¢ Xxn
CaCO; +2CH;COOH — (CH;C00),Ca+H,0+ CO )
v=Il mons v=lmone
M=100r/mone Vo=22,4 n/Mone
100r—224n
200r —x 1
200224, 0
100
Ortser: 20—0?—2—1 =448 n
Bomnpoc 3(c).
0]
s
HCZ 4y HO — CHy = HC—O—CHj + H,0
MYpaBsHHOMETUAOBLIF dPup
Bonpoc 4(c).

80,

Jlnga Toro, 4roObl CMECTHTH PABHOBECHE B PEAKLHH dTepHGHKALMH Brpa-
HY>KHO BBECTH B CHCTEMY BOAOOTHHMAIOLIEE BELIECTBO, HATIPUMED, KOH-

LIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY.

Bonpoc 5(c). :
1. CH;COOH + Cl, — CH,CICOOH + HCI (xnopykcycuas kucnora).

2. CH,CICOOH + Cl, - CHCLCOOH + HCI (auxnopykcychas xucnora).
3. CHCI,COOH + Cl, —» CCl3;COOH + HCI (tpuxnopykcycHas kucora).

Bonpoc 6(c).

1 2 " 3 "
3TaH —> 3TWICH —> 3THJIOBbIH CNHPT —> YKCYCHBIH allbACruA

4 5 o
——> YKCYCHad KUCJIOTa — > YKCYCHO3THIIOBBIH CUPT
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XJIOPYKCYCHast KHCIoTa
1. CH;~CH; —2— CH, = CH, + H,T.
2. CHZ = CHz + HzO")CH;‘CHon.

@)
3. CH;CH,0OH + [0]—> CH3-cfH +H,0.

o) <
4. CHs— (H + Ag;0—>CH,COOH + 2Ag.



0

/
5. CH;COOH + C,H;O0H—»CH;C—O0C,Hs + H,0
6. CH;COOH + Cl,—»CH,CICOOH + HCI.

§ 37(39). Kups:

Bonpoc 1(1).
po () CHZ—O-—C‘—C.-,H”

CH,—CH—CHy+ 3C,yH;5COOH = CH —0 —C —C ;7 H3+ 3H,0.
on b '
CH,—0O —C —C ;7H3;s
(I)l
Bonpoc 2(3).
Hz—O—ﬁ—CnH:l CHz—O'-(ﬁ"’Cans
O (o]

H‘—O—ﬁ_CUH.‘aI +6H,—>CH —O—Cﬁ—c 17H3s
(0}

o
CHz-—O—ﬁ‘—Can CHz*—O'—(IJ!—Cans
o} 0
Bonpoc 2(c).

Jns cMelIeHHS PaBHOBECHA peakKUHW 3TepuHUKAUMH BIPAaBO HYMKHO
00ecneunTh YAANCHNE BOAbI H3 CHCTEMBI.

Bonpoc 3(n).

2C,;H;;COONa + CaSO, — (C,,H;sC00)2Cal + Na,SO,

[1pu 3TOM KanbUMEBas COJIb CTEAPHHOBOM KMCIOTHI BBIIAAAET B OCAJOK,
TEM CaMbiM CKHras MOIoIyio 3¢ eKTHBHOCTS MbL1a.

Bonpoc 4(5).

Xupbt ABAArOTCA BaXHOH 4acThlO MUUIEBOr0 palMOHAa. B opraHusme
MPOUCXOAMT TUAPONN3 XKHUPOB, KOTOPhI€ PACIUCIVIAIOTCA HA TIHLEPHH Y
HKUPHBIE KHCIIOTBI, HEKOTOPbIE W3 HHX ABJIAIOTCH HE3aMECHUMbIMH, T.K. HE
MOFYT CHHTE3HPOBATLCH B OPraHH3ME YEOBEKa.

Kak u apyrue nurartesbHbIC BEUIECTRA, XKUPbl MPHHHUMAIOT YYacTHe B [a-
CTHYECKOM H JHepreTHyeckom obmene. Hx okucneHue npuUBOIAMT K BHICBO-
60xneHnI0 ropazno 6oabIIETO KOJTHMYECTBA IHEPTHH, YEM OKHCIEHHE OEIKOB
U ymeBoJoB. KpoMe TOro, Kupbl MOT'YT HaKaruiMBaTsCi B opraHu3me, oOpa-
3ys YHUBEPCANLHOE AENO JHEPreTHYecKH ueHHoro marepuana. [locrynaro-
{He B OPraHH3M B H3OBLITOYHOM KOJIMYECTBE YIIIEBOJb H YacTh OENIKOB MOTYT
TpaHCchOPMUPOBATLCA B XKHP, UTO MPHBOAMT K POCTY ero otioxenu#. [lpu
HEOoOXOAMMOCTH 3anmaceHHbli TakuM 00pa3oM XKHP MOXKET MpEBPaILATLCH B
IAHKOTEH H MCIIONL30BATHCA B PEAKLHAX YIJIEBORHOTO OOMEHA.
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Bonpoc 4(c).
2C|7H35COONa + CaSO4 = (C|7H35COO)2C3‘L + Nast4.

§ 38(40). Amunoxkucnomest u 6enku

Bomnpoc 1(1).

Monexkynbl aMHHOKHMCIIOT COJEp)KaT JBe (YHKLHOHANbLHbIE FPYMNNBL:
H,;N — amunorpynny 1 COOH— kapOokcuibHYIO rpynimy, no3ToMy amu-
HOKHMC/IOTHI MPOSABIIAIOT CBOHCTBA Kak AMHHOB, TaK M KApOOHOBBIX KHCJIOT.

Bonpoc 2(2).

Pasnnune Mexay peakuusMH HOJIMKOHAEHCALHK M MOJIMMEpH3alHu 3a-
KJIIOYaeTCs B TOM, YTO B MEPBOH peakuHy Hapsay C nojuMepoM obpasyercs
HU3KOMOJICKYJIIPHOE BELIECTBO, Halle BCEro BOJA; B pPEakuMu MOAUMEpH3a-
MK 00pasyeTcs TONIbKO MoauMep.

Bonpoc 3(3).

®depMmeHTbl — 3TO OHONOrpueckue karanu3atopbl. OHW MPEACTABIAIOT
coboii 6enku. DepMeHThl OTIMYAIOTCS OT HEOPraHWYECKMX KaTalu3aTropoB
BBICOKOH 3 EKTHBHOCTBIO U CTIELMHUUHOCTBIO AEHCTBHA.

Bonpoc 4(4).

[H']

—NH—<I3H—CO‘i +1H,0 = nNH;—CH—COO"
R n R

['uaponu3 GeNnkoB nox AefiCTBMEM KHCIOT WK LIEO4EH JICKHT B OCHOBE
npouecca NMLIEBapeHHus.

Bonpoc 5(c).

C,Hg 3 C,H;OH —2_ CH;COH 3y CH;COOH %,
—4 y CH,CICOOH —35_y CH-NH,-COOH —*_, nonunentun.

1. C;Hy & CH, = CH, + Hy; CH, = CH, + H,0 —> C,H:OH;
2. C,H;0H + [0] = CH;COH + H,0;

3. CH;COH + Ag,0 — CH;COOH + 2Agl;

4. CH;COOH + Cl, — CH,CICOOH + HCl;

5. CH,CICOOH + 2NH; — CH,NH,COOH + NH,Cl;

6. nCH,NH,COOH = NH —-(|3H—C + nH,0

Il
R O

§ 39(41). Yaneeoow:

Bomnpoc 1(1).
Hano: v(C¢H,,06) = 5 moins; o(C,H;OH) = 40 %.
Haiiru: m(cnupra)
Pemenne: 1. 3anuiuem ypaBHEeHHE peaKLH:
CeH ;04— 2C,H;0H +2CO,T.
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W3 ypaBHEHHA peakuWu BHAHO, YTO H3 | MOMb IIIOKO3bI MOJIyyaeTcs
2 Monb 3THROBOro cnupra, noatomy v(C,HsOH)=2-W(C¢H,,04)=2-5mMonp=
=10 Mob.

2. m(C,H;OH)=v(C,H;OH)-M(C,H;OH)=10 M0nb-46 r/Monb=460 r.

3. Toraa m(cnupta) = m(C,HsOH):0(C,Hs;OH) = 460 r: 0,4 = 1150r.

Orser: m(cnupta) = 1150 .

Bonpoc 2(2).

Hano: m(H;O) = 360 xr.

Haittu: V(O,)

Pewenue: 1. 3anuiueM ypaBHEHHE peakuuu:

6CO, + 6H,0 — C¢H,,04 + 60;.

W3 ypaBHEHHS BUAHO, 4TO U3 | MOJIb BOJBI NOJIyHaeTca 1 MObL KHC0pO-
aa, no3Tomy
m(H,0) _ 360-10°
M(H;0) 18 r/mMonb
2. Toraa V(0,)=v(0,)-V,=2-10* Monb-22,4 n/Mons=44,8-10° =448 w’.
Oteer: V(0O;) = 448 M’

v(0,) = v(H,0) = =2-10* monw.

Bontpoc 3(3).

H
OH
Bonpoc 4(u). H o)
I'moxo3a: \N 7/
Kak BuAHO U3 GopMyIibI MTIOKO3bI, OHa MMEET allbierHa- g
HYIO rpynmny W cniupToByto rpynny —OH. B 3ToM u 3akmoua- ~-C-OH
€TcA ABOHCTBEHHOCTD IMIIOKO3bI. OH-C-H
H-C-OH
H—F—OH
H /O CH,OH
N Bonpoc 4(c).
(f, INmoko3a:
H-C-OH

| Kak BHOHO M3 GOpMYyAbl MNIIOKO3bl, OHA HMEET ANbACTHAHYIO
OH-C-H rpynny W cnuproByto rpynny —OH. B stom u 3akmovaercs
Hi_OH ABOHCTBEHHOCTD I'TIOKO3bI.

H-C-OH
CH,OH
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/O

—C”

O
o
HC<OH ©  rpynna SoH

— kapbokcuinHas rpynna;, rpynna

_0O
—C<H — anbjernaHas rpynna.

MypaBbHHYI0 KHCIOTY MOXHO Ha3BaTh albAErHIOKHCIOTOM.

Bonpoc 5(5).

Monekyna kpaxmajia HMEET Pa3BETBIIEHHOE CTPOECHHE, MOX0XKEE Ha CeT-
Ky, a MOJIEKyJla LEJUTIONIO3bl UMEET CTPOEHHE LIEMOYKH, HO HX MOHOMEPOM
ABJIAETCS IIOKO3a.

Bonpoc 6(6).

I"moko3a NpUMEHAETCA B MEOULMHE H MUILEBOI NPOMBILIIEHHOCTH, NPH
npousBojcTBe 3epkay. Caxapo3a B [MHIUEBOH npombluieHHOCTH. Kpax-
Mall — B MULIEBOH, TEKCTHIILHOM, GYMaXKHOH, NONHUrpagHIECKO’ NMPOMBILL-
neHHoctax. Lenmonosa npuMensercs uis nosyueHus 6yMaru, XHMHYECKHMX
BOJIOKOH, I1aCTMAcc, opoxa, J1aKoB.

§ 40(42). IHonumepot
Bonpoc 1(1).

n CH,=CHC! = —CHz—-(|3 —

cun
Bonpoc 2(2).
n CH,=CH—CH; = | —CH;—CH
&n
MO/TMIPOTHICH
Bonpoc 3(3).

HckyccTBeHHble BOJIOKHA W3rOTaBAMBAIOT M3 NPHPOIAHBIX [10JMMEPOB,
npexae BCEro, U3 HEM0A036l. CHHTETHUECKHE BOJOKHA BbIpabaThiBAIOT H3
CHHTETHYECKHX MOJIUMEPOB.

Bonpoc 4(4).

OcTaBnsieM 3TOT BONPOC A1 CAMOCTORTEIBHOrO H3yU€EHHS.

Boapoc 5(S).

IpexocraBnseM BaM BO3MOXHOCTL NOAYMaTh HAA ITHM BCIIPOCOM Ca-
MHM.
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IIpuioxenne

1(1). O6wan kraccugpuxayus yoobpenui
Bonpoc 1(1).

a) Wpgno, (N) = M)-——- - li = 16,5 %.
| Mr(NaNO,) ~ 85
2Mr(N) 28
6 N) = —————— = — =212%
) m(NHo)zSO,,( ) Mr((NH4)2504) 132 (1]
2. Mr(N 28 .
B) ONH,NO,(N) = _2Mi(N) 28 35%

Haubosiee koHueHTpupoBanHoe ynoopenne NH4NO;.
Bonpoc 2(2).

Mr(K,O

a) wgNo, (K20) = —u -4 46,5 %.
»’ 2Mr(KNO,) 202
okno, (N) = Mr(N) _ _& = 14 %,
Mr(KNO,) 101

O aMr(N) 28 _

6) @ (N) = =22 010 %
(NH)2 P04 Mr(NH,),HPO, 132
Mr(P,O 142

W, yupo, (P205) = r(P,0) = — =53,8%.

2Mr(NH, ),HPO, 264
3-Mr(K,0) _ 282

B) ® (K,0) = ——2-7 = 66,5 %.
KPR MK, PO,) 424
mK3P04(P205) = _Mr_(PZ_Q_i.)._ = 111_2_ =33,5 %.
2Mr(K,PO,) 424
Bonpoc 3(3).

He Bce ynoOpeHus MOXHO CMELIKBATL APYT C APYrOM.
2NH,NO; + Ca(OH), = Ca(NO;), + 2NH;T + 2H,0
AMMHUAK BbILIE/JIAYUBACT MoYBYy.

Bonpoc 4(4).

B cocrase Beulects, 00pa3yloUuX KAETKH BCEX XKHBbIX OpraHu3Mos o6-
HapyxxeHo 6onee 70 3A€MEHTOB. DTH 3JEMEHTBbI TPHHATO AEIUTh HA JBE
rpymnbl: MaKpo- H MUKPO3JIEMEHTHI.

Makpo3anemenTsi cojiepxarcs B kieTkax B 00/IbIIMX KojHuecTBax. B nep-
BYIO OY€pe/b, 3TO YrNIepol, KHCIOPOJ, a30T H BOJAOpoA. B cymMMe OHHM cocTaB-
NS0T 104TH 98% BCero coepUMoro kiaetkH. M3 Hux cocTosT, B OCHOBHOM,
0enKH, ®HUpPbI, YRIEBOADLI, HYKJIEHHOBbIE KHCJIOTbl, BATAMHUHbI, FTOPMOHbI H AP.
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MHKpO37IEMEHTBI COAEPKATCA B ITHX BELIECTBAX B HE3HAYHTENbHBIX KO-
anuectsax (scero ux 0,1%), Tem He MeHee, UX POJb B HOPMAILHOMN XKH3HE-
JeSATENLHOCTH OpraHU3Ma OrpoOMHa.

Hanpumep, coennnenns 6opa, Mapraiua, uHka, ko6ansTa pe3ko yBeju-
YWUBAIOT YPOXKANHOCTL OTAENBHBIX CENbCKOXO3SHCTBEHHBIX PACTEHHIA H M0~
BBILLAIOT UX COTIPOTHBAEMOCTE K Pa3TH4YHOro poaa 3abosieBanuam. Yenosek
M XKHBOTHBIC MOJIYYAIOT HYXKHbIE HM MHKPOJIEMEHThI YEpE3 PacTeHHUs, KOTO-
PBIMH MUTAKOTCS.

Baxxnyto posb B xku3HM pacreHuit urpator K, N u P:kanuit Bxoaut B
MEXKJIETOUHYIO XKHAKOCTh;a30T — B aMUHOKHCJIOTHI; ¢ocdhop HeoOXxoaum
A1t IOCTPOEHHS KIETOK, BXOAWT B COCTaB HYKJIEHHOBBIX KHUCIIOT.

Bonpoc 5(5).

IMousbl CHUHAMHM UCTIONB3OBANH JMNA CENBLCKOXO3ANCTBEHHBIX LeneH B
TEUEHHE MHOTHUX NIeT. B pesyabrare nousa yTpaTuia CBOHO MJIOAOPOJHOCTS,
[APOU30ILJIO HCTOLEHHE 3eMIM. [ npeaoTBpalleHUs TOro HeoOXOoaUMO
€)XETOJHO BHOCHTH B MOYBY YA00peHHS.

Bonpoc 6(6).

Kpyzosopom azoma é npupoode

A30T CyILECTBYET B NPUPOAE B BHAE COEAMHEHHH, COAepXkallMXcH B
noyse (MKW PacTBOPEHHBIX B MUHEpaibHBIX BOAax). Takke a30T BXOAMT B
6enKoBbIE MOJIEKYIBI, KOTOPBIE ABAAIOTCA OCHOBHBIMH YacTAMH K/IETOK TKa-
HeH opranusma.

Yenosek nojyuyaet 6enkH, a BMECTE C HUHMH H a30T, U3 PAaCTHTENbHON H
MHBOTHOH MHUILH, KHBOTHBIE, B CBOIO OYEPEAb, MOJYYAIOT HX TaKXKe H3 pac-
TEHHH.

bonbuoe 3nauenne uMeOT ocoObie OakTepHH, KOTOPBIC KHBYT B KIy-
6eHbkax Ha KOpHAX 6060BbIX pacTeHui. DTH GakTEpHUH CBA3BIBAIOT CBOGOA-
HbI aTMOC(EpHBIii a30T, T.€. MPEBPALLAIOT €r0 B COSAMHEHHS, KOTOPbIE MO-
ryT YCBauBaThCs pacTeHHAMH. M3 pacTeHHi U KHBOTHBIX, OCIE UX CMEPTH,
a30T CHOBA NEPEXOAMT B MOUBY.

————————::# le
A30T BO3ayXa je

4
Fuuenne | Fopenue

PasznoxeHne Pasnoxenue
Bakrepun GakTepHAMMU GakTepHAMHU
NMOYBH
I'po3sbl A30T pacTeHuit u

XKHUBOTHBIX

I A3zoT Mmops

lHuenune| [Mutanue
pacTeHuit BeiMbIBaHHE

! BOROH
A30T NOUYBHI !

[ YnoGpenus ]
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Kpy2060pom xanun u gocgpopa 6 npupooe
@ocdop ¥ Kkanuil CylmiecTBYIOT B MPUPOAE B BHAE COEAMHEHHH, colep-
HKalHUXCs B NOYBE (MM PaCTBOPEHHBIX B MPHPOAHBIX BoJAax). 3 mouBb! 3TH
NIEMEHTBl U3BJICKAIOTCA PACTEHHAMH, @ KHBOTHBIC MONY4alOT HX C PacTu-
TeabHOH nued. [ocie oTMHpaHHA PACTHUTENBHBIX H KHBOTHBIX OPraHH3-
MoB docdop K xaaMil CHOBA NepexoAaT B HOUBY. Tak OCYIECTBIAETCA Kpy-
roBopot gocdopa 1 Kanus B IPUPOLE.

Pacrenus XKunsoTHeble
Iloysa Y no6penns
Kanuiiusie u
docthopocoaepxaiue

MHHEpaNbl U MOPOAbLI

YaoGpeHus s T0ro, 4tobbl HE 3arpA3HATL BOJOEMBI, MOPSH M OKEAHBI,
JOJIKHBI XOPOLIO BIIMTHIBATHCA PACTEHHAMH W HE OCTaBAaTbCA B MOUBE, JIETKO
pasnararbCs M pacTBOPATLCA B BOJE.

Bonpoc 7(7).

[Tnonopoaue NOYBbI 3aBUCHT HE TOJILKO OT KOJIHYECTBA MHUTATEIbHBIX BE-
LIECTB, HO TAKXKe OT BOJO- M BO3AYXOMNPOHHLAEMOCTH, NO3TOMY XOpoLlIas na-
X0Ta Takxke HeoOxoa1Ma, kak 1 BHeCEHHE ya00peHuii.

2(2). Xumuuecxkan menuopayus no4s
Bonpoc 1(1).
CaCO; + 2HCI = CaCl, + H,0 + CO,T.

HepactBopuMslii kapOOHAT KalbLUA PaCTBOPAETCA B KHCIIOTaX.

Bonpoc 2(2).

Pekomenayercs nocsie el MOYHCTHTL 3yObl HIIM MOXEBATh )KEBATEb-

HYIO PE3HHKY AJif TOTO, 4TOObI HEHTPaNH30BaTh CPEAY KENYAKA CIIOHOM.
Bonpoc 3(3).
CaCoO; + 2H" = Ca®* + H,0 + CO,T.

m{CaCOQ;) = 471/ra- i =0,24T.
100

OTBer: HyxHO BHecTH 240 kr CaCO;.
Bonpoc 4(4).
CaCO0;-MgCO; + 4H" = Ca®* + Mg®* + 2C0,T + 2H,0.
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3(3). Asomnvie, kanuiinsie u ghocghopnvie yoobpenun

Bonpoc 1(1).

Ca3(PO,); — MallopacTBOPUMOE B BOAE BEUIECTBO, MO3TOMY €r0 BHOCST
JI0 MOCEBA, T.K. B 3TO BPEMA BIAXKHOCTB [I04BKI GOJIbLIE,

Bonpoc 2(2).

Ca;(PO,);, — docdopuTHas Myka — MaJloOpacTBOPUMOE BELUECTBO, IMO-
9TOMY OHO «YCBAHBAETCH» MOYMBON JIHTEILHOE BPEMSI.

Bonpoc 3(3).

®docdopHble yaobpenus B GOsbLIMHCTBE CBOEM MaJlOPacTBOPUMbBIE Be-
ILECTBA, CJE/0BATEALHO, WX pAcTBOPDEHHE 3aHMMaeT J0arui nepuos. Ka-
JuiiHbIE e yA0OpEHHst — XOpOLIO PacTBOPUMBIE BELLECTBA, MO3TOMY OHH
OLICTPO yCBAHBAIOTCS MOYBOH.

Bonpoc 4(4).

OTset Ha 3TOT Bompoc ecTh B Ne 1 (Bonpocs! 1 u 2).

Bonpoc 5(5).

Hauo: V(p-pa)=1 n=1000r; m(HNO;)=2,5r; m(Cax(NO;),)=10r.

__Haﬁm: W, p-pe(Kzo)e Wy p-pe(N)y ©, p-pe(PZOS)

Peutenue: 1. Haiinem MaccoBbi€ AOIH SJEMEHTOB:

M, (K,0) 94

w K,O) = = = 46,5 %.
xno, (K,0) 2M,(KNO;) 202 ’
ey () = ML)
A(KNO;) 101
28
Ocanoy), (N) = ______ZM,(N) =—=17%
372 M,(Ca(NO;),) 164
M, (K,0) 94
o (K,0) = r = =34,6%
KHzpPO4 02 2M,(KH,PO,) 272
M, (P,05) 142
® (P,0,) = r = =522 %.
KH2PO4 27257 OM,(KH,PO,) 272
2. Halimem wMaccel xoMnoHeHToB: m(N)= m(KNO;)o(N)+

+m(Ca(NO;),)-o(N) = 2,5-0,14 + 10-0,17= 0,35+ 1,7 = 205 r. m(P) =

=m(K,HPO,)-0(P,0s) = 2,5-0,522 = 1,305 r.

m(K)=m(KNO;)- o(K,0)+rm(KH,P0,)-0(K,0)=2,5-0,465+2,5-0,346=2.0275 r.
3. Haiinem MaccoBbie 1014 KOMIIOHEHTOB:

m(N) B
©(MN) = 1(p —pa) + m(KNO, ) + m(Ca(NO,), + m(KH,PO,) _
=205 _590,
1015
oK)= —K) 202D 5,

m(o6u) 1015
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o(P) = m(P) _ 1,305
m(obur) 1015

Otser: ®(N) = 0,2 %; o(P) = 0.13 %: 0(K) = 0,2 %.

Bonpoc 6(6).

g@H_OI wcmecu(})ZOS) = 0,2

Haiitu: o(Ca(H,PO,),)

Pewenne: Cynepdocdar npocroit cocrout us Ca(H,PO,), u CaSO,.

=0,113 %.

x = 0,2-y, rae y — macca CMeCH.

2. w(Ca(H,P0,),) = m(Ca(H,PO,),) -
m(cMecH)
= m(P205):wCa(HzP04)z (ons) _ X:mCa(HzPOJ)Z(ons)_
m(cmecH) y ;
Mr(PZOS) _ 142

= — 0,

Ocaen,po,), (P205) M.(Ca(H,PO,),) 234 60.7 %.

x:0,607 _0,2-y:0,607 =0,329=32.9 %.

y y

OTBET: W, eyneppocgarel CaA(HPO,)2) = 32,9 %.

Boupoc 7(7).

Hano: m(H;PO,4) = 39,2 r; m(Ca(OH),;) =37 r.

Hafitu: m(CaHPO, 2H,0)

Peluenue: 1. 3anuiuem ypaBHEHHE PEAKLMH:
Ca(OH),+H;P0O,=CaHPO,-2H,0; v(Ca(OH);)=0,5moas, v(H;P04)=0,4M01b.

U3 ypasuenus peakuuun BuaHo, uto v(H;PO4): v(Ca(OH),) = 1:1. U3
JaHHBIX BUAHO, 4TO Ca(OH), B u3bbITKE, NO3TOMY Cuntaem 1o H;PO,.

U3 1 mons H;PO,4 nonywaercs 1 Mosb npeumnurara.

m(CaHPOQ,-2H,0) = v(seui-Ba)-M(8-a) = 0,4-172 = 68,8 r.

Ortser: m(CaHPO,-2H,0) = 68,8 r.

Toraa o(Ca(H,P0,),)=

4(14). Ilpakmuueckan paboma.
Pacnosnaeanue munepanvhvix yooopenuii
B yqe6HuKe AOCTATOYHO ﬂOﬂpOﬁHO NPUBEACHO OMHCAHHUE BCECX OIBITOB.
HOSTOM)’ TIPHBENIEM JIHLIb BO3MOXHbBIE PEAKIIHH.
3) Onpenenenne aMMOHUEBBIX MUHEpTbHBIX yaoOpeHuii:

NH,+OH™ = NH,T+H,0.
t
Hanpumep, NH,NO;+NaOH ™ NaNO;+NH, T+H,0.
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4) Onpenenexue cynbharHbIx ynoGpenui:
SO,” + Ba® = BaSO,\.
Hanpumep,
(NH,),S0,+ BaCl, = BaSO,4 + 2NH,CI.
5) OnpeneneHne XJA0PHA-HOHOB:
Cl'+Ag" = AgCl.
Hanpumep,
KCI + NaCl + 2AgNO; => KNO; + NaNO; + 2AgCIN.
Onpenenenne pochopHbIx Y10OpeHHiL:
PO, +3Ag" = Ag;PO
Hanpumep,
K;PO,+ 3AgNO; = Ag;PO + 3KNO,.
Peakuus AgNO; ¢ wonamu SO,>:
2Ag" + SO, = Ag,SO..
7) Onpeaenenue kapObOHATOB:
CO;* +2H" = H,0 + CO,T.
Hamnpumep,
CaCO;+2HCI = CaCl,+H,0+CO,T.

ITpakmuueckan paboma Ne 1(2).
Ocyuiecmenenue yenouKu XumudecKux npeepauieHul

Bapuanr 1.

[TpoBenem crneayolue npeBpalleHus:

MgCO; —— MgCl, —2—> Mg(OH), —— MgSO,.

1) Bo3bmem TBepasiit MgCO; # no6asuM k HeMy pactsop HCL.

MgCO; + 2HCI = MgCl, + H,0 + CO,T.

MgCO; + 2H = Mngr + H,0 + CO,T. Teepaniit kapboHaT Maruus pac-
TBOPUTCS B KHCJIOTE U OyJ1€T BBLAENATHCA ras.

2) K nosryuenHoMy pacTBopy A06aBuM Liesotb, Hanpumep, pactsop NaOH.
MgCl, + 2NaOH = 2NaCl + Mg(OH),{; Mg®* + 20H™ = Mg(OH),!.

[Tpoucxoant BeinaneHue Genoro ocaznka.

3) K ocaaxy no6asnsem pacrsop H,SO,.

Mg(OH), + H,80,=5MgS0, + 2H,0;Mg(OH), + 2H ' =>Mg"*" + 2H,0.

Ocanox pacTBopseTcs.

Bapuanr 2.

ﬂpoaeneM ciaeayrouee npenpalucuue:

CuSO, —— Cu(OH), —2— CuO0 —>— Cu.

1) K pactBopy Meanoro kymnopoca (CuSQO,) 106aBUM OCTOPOXKHO pac-
tBOop NaOH.

CuSO, + 2NaOH = Cu(OH),{ + Na,S04, Cu®* + 20H™ = Cu(OH),¢.

Boinagaer cuHuit 0cajok.
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2) [pobupky ¢ NONy4€HHBIM OCAKOM aKKypaTHO HarpeeM Ha CITHPTOBKE.
t

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

Cunuii ocagok nocrenenHo uepheet. [Tpoucxonur pasnoxxenue Cu(OH),,
¢ obpasoBanueM yepHoro CuO.

3) Jna nonyuyenus Cu cHauana nepeseaeM CuO B pactsop: A00aBHM
pactBop HCI.

CuO + 2HCI = CuCl, + H,0, CuO +2H" = Cu*" + H,0.

Yepnsiit ocanox pactBopsiercs. Tenepb 106aBuM TyAa MOPOLIOK Kejie3a.

[TonyuyeHHY0 cMeECh MOXKHO OCTOPOXHO MPOKHMATHTE HAa CITUPTOBKE.

CuCl, + Fe = Cul + FeCl,; Cu®* + Fe’ = Cu®\ + Fe*".
Ha aue npo6Gupku ocraercs kKpacHbIi 0CalOK MEAH.
Bapuanr 3.

[TpoBenem crenylouine npespaleHus:
ZnCl, —» Zn(OH), —%5 ZnCl,.

¥
N aj nO 2
1) K pactBopy ZnCl, no6asum Hemuoro pactsopa NaOH.
ZnCl, + 2NaOH = Zn(OH),{ + 2NaCl, Zn™ + 20H™ = Zn(OH),.

Beinagaer 6esnbiit CTyA€HHCTBIH OCaROK.

2) BrimaBwiuit ocafnok pasaendm Ha JBe paBHble HacTH. K nepBoit npo-
6upke no6asum pacrsop HCL.

Zn(OH), + 2HCI = ZnCl, + 2H,0, Zn(OH), + 2H" = Zn*" + 2H,0.

Ocanok pacrTBopsercs.

3) Ko BTopoii npoSupke no6aBum nzbsiroxk NaOH.

Zn(OH),+2NaOH=>Na,[Zn(OH),], Zn(OH),+20H =>[Zn(OH),]*".

OGpasyercs ruapokcokommiaekc uuuka. ([IpuBeneHHas B ydebHuke
¢dopmyna Na,ZnO, He BepHa 171 peakuHii B pacTBOpax).

Zn(OH), 8 peakuusx 2) u 3) Bexet ce6s, kak arMochepHbIit THAPOKCHA,
peariupys U ¢ KHCIOTOMH, H C OCHOBaHHUAMH.

IIpakmuueckan paboma Ne 1(c).

Onpedenenue b1xo0a npodyxma peaxyuu

Bapnaur 1.

Onpenenenne BEIXOAA BOJOPOAA MPH B3aUMOAEHCTBHH LMHKA C CONIAHOM
KHCNOTOM.

Cobepem npubop A MOJy4eHUA rasoB, Kak MOKa3saHO Ha PUCYHKE.
[posepum ero Ha repMeTHYHOCTb. J{1% 3TOro onycTHM CBOGOAHBIA KOHew
ra3ooTBOAHOH TpyOkH B BOAy M HarpeeM MpoOGHPKY (MOXKHO C MOMOLIbIO
cnupToBkH). Ecau u3 TpyOku BeIXOAAT My3bIPbKH BO34YyXa, PacliHpHBLIEro-
Cst IPH HarpeBaHuu, To Npubop codpaH repMETHYHO.

Tenepe HanbeM B MEPHbIH LUIHHAP BOLY, aKKypaTHO MEPEBEPHEM €ro B
BOJIE TaK, 4TOObI BO3AYX He NOmMajd BHYTPb, KOHEH ra3s00TBOAHON TPyOKu
TIOMECTHM B LHMIHHIP, KaK NOKa3aHO Ha puUcyHke. B npo6Gupky nomectum
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pacHeTHOE KOJNIMYECTBO MOPOIIKA UWHKA W PACTBOP CONAHOH KHMCNOTHI W
ILIOTHO 3aTKHEM €€ PE3MHOBOH 11POOKO#H ¢ raz00TBOAHOH TPYOKOH.

ra3ooTBo/iHas TpyOka

HITaTUB "p06|(a

N

L

MCPHBIH
<€ wimHIp

il

A
A

. / KPHCTaJLIH3aTOp

npo6upka ¢ nopouKom
Znu HC1

g;w

B npoGupke Hauunacrcs BblaeAEHUE BOAOPOAA, KOTOPLIH no TpyOke no-
CTYRAET B MEPHBIA HHIUHIAD W BLITECHAET U3 HEro BOAY. OObeM BhITECHEH-

HO¥ BOABI paBCH 0GbeMy nostyseHtoro 8oaopona ( Vi . ) )-

Jinst Toro. 4ToObt y3HaTH V » 3AMHKILEM PEAKUHIO B3aHMOIEHCTBHA

Ha{npaxr.)
Znu HCL
Zn  +2HCl= ZnCl+ H, 71
H=1Mons =1
M = 65 r/mons 3"= ZMZ(,:T;/MOIII:
m=MHu=65r V=vV, =224 5

[pensapuTensbHO B3BECHB UHHK, PaCCUHTAEM TCOPETHUYECKH OOBEM BO-
aopoja.

.V _ 224 _
VHz(Tcop) = Mzye ; = mznT =0,345 mz,;

TOria BbIX04 BO/IOpOAa MOXHO NMOJYYHTH MO ¢0pMyﬂC:

W= _\ﬁl‘ﬂ“l‘l}_.loo%z Xf‘zﬂ’aﬂl.loo%=2’9.vil(mloo%_
Ho (reop) 0,345 my, mg,
Bapnanr 2,
Onpeaenenne BoIX0OAa BOAOPOAA MPH B3aHMOACHCTBHH KaJIbLMA € BOJOIA.
OnbIT NPOBOAKTCS aHANOPHYHO Mpeabiayulemy (Bapuant 1). OTauvalor-
€Sl IMLIb PacyeThl.
Cuauana HaineMm MacCy YUCTOro KansuUMsA.
B3BecuB BbiAaHHbI# o6pasell, Mbl Y3HaEM CyMMapHYIO Maccy MeTaja ¢
NpHMECIMHU.
_ (100% —12%)
100%
100%—-12%=88% nons ukcroro Merania B obpasile. 3anuiueM peakluio
s3anmoaeiicteus Ca ¢ H,0.

Mcy Mo6pasua = 0,88 Mo6pasua:
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Xxn
Ca + 2H20 = Ca(OH)2+ Hz T

H= 1 Moms H=1 Mosb
M =40 r/mone V,,= 22,4 Wnons
m=40r V=2241
A%
Toraa Vi, (reop) = Mea . =0,56mc, = 0,4928 Mgpaia-

PaccunTaem BbIXOA BOJOpOAA 110 hopmyJe:

W= ~tgtom) o0 o= 2,03 ~VHatom) 0y,
H (Teop.) moﬁlmua
B peaxuun o6pasyerca manopacrsopumoe Beiectso Ca(OH),. Ono oc-
TaHercs B npoOupke B Buae 6enoii MyTH.

Ilpakmuueckan paboma Ne 2.
Honyuenue u ceoiicmea coeouneHuii Memanioe
(IIpaxmuueckan paboma Ne 4.
Kauecmeennsle peakyuu Ha uoHst Memanios)

3anaune 1.

B XHMHH HCXOJ PEaKLMM 4acTO 3aBHCHT OT YCIOBHH €ro MpOBEAEHMA,
HafpHMeEp, OT COOTHOLIEHHS PEAreHTOB.

[pu nobasnenun x pacrsopy AlICl; wenoyn Beinazaer ocaaok ruapo-
KCHJIa, T.K. LIENOYb B 9TOM CJlyyae B HEAOCTATKE.

AICl; + 3NaOH ez00r) = AI(OH)3{ + 3NaCl.

[pu noGasnenns k wenouyu pacrsopa AICl; ocamok He Bbimamaer, T.K.
Al(OH); cpasy xe pearupyer ¢ u3bsitkoMm NaOH no obpasoBauus ruapo-
kcokomruiekca. AlCl; + 6NaOH 5, => 3NaCl + Na;[ANOH) .

3aganue 2.

JUia noaTsepxaenns kauecTBennoro cocrasa CaCl, no6aBum Kk ero pac-
TBOpY kap6ounar Harpus. [1pH 3ToM Bbinager Geblii 0CanoK.

CaCl, + Na,CO; = CaCO;¥ + 2NaCl;
Ca® +2CI" + 2Na' + CO§™ = CaCO;d + 2Na’ +2CI';
Ca’ + CO3™ = CaCOs!.

Jna onpeacnenus nvoHos Cl™ B obpasie MOXKHO HCHONL30BATH PAacTBOP

AgNO;, kOTOpbIH AaeT HepacTBOpuMBbIii Geblii ocatok.
CaCl, + 2AgNO; = Ca(NO;), + 2AgCI;
Ca’ +2CI" + 2Ag’ + 2NO, = Ca®" + 2NO; + 2AgCH..

3ananue 3.

[TpoBeaem crenyoLme NpeBpaLICHHA:

Fe ——> FeCl, —>» FeCl,.
1) PacrBopum xeneso B pacrsope HCI.
0 +1 +2 0 0 . 2+ 0
Fe+2HCl = FeCl, +H, 1 Fe’+2H =Fe*" + H} 1.
L_23 ¢
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Brigensercs ogopoa. Teneph MpoBepHM B pactsope Hanuume Fe’' ¢
MOMOILBI0 KPaCHOH# KPOBAHON COMH.
3FeCl, + 2K;[Fe(CN)s] = Fes[Fe(CN)gld + 6KCl.
3Fe’" + 2[Fe(CN)s]" = Fes[Fe(CN)gl,3.
Bbma;laeT TEMHO-CHHHi -0cafok TypHOyJI€BOH CHHH, CJIEAOBATENLHO,
uonsl Fe** — NOJIy4€eHbl.
2) Iepesenem Fe** B Fe”, MCMOoNb3ya XJIOPHYIO BOAY. X/10pHas Bola —

3to pactsop Cl, B BOJIE.
3+

2+
2FeCl, +Cl =2 FeCl; . 2Fe”" + ClJ = 2Fe’" +2CI.
| |23 I f
LiBeT pacTBOpa M3 3€JEHOTO MEPEXOAHT B KENTO-KOpHUHEBBIK. Temepsb
NPOBEPHM PAcTBOP Ha Hamnuue Fe' ¢ MOMOLLBIO JKeNTON KPOBAHOMN COH.
4FeCl; + 3K [Fe(CN)s] = Fey[Fe(CN)gls¥ + 12KCl.
4Fe’" + 3[Fe(CN)s]* = Fes[Fe(CN)gls.
Ecnu BhInagaetr TeMHO-CHHHI 0canok (TypHOyJieBa CHHB), TO B pacTBOpe
conepxarcs wousi Fe*”,
3ananne 4.
Monyunum FeSO,.
1) [TpoBenem peakumo Fe ¢ H,80,.

Fe+Hso =>Feso +H 1.
23

XKeneszo pacrsopsercs B KHCAOTE W Bblaensercs ras. B pactsope ocraer-
cs FeSO,.
2) [Mposenem peaxuuio Fe ¢ pactBopom CuSO,.

2+ 0 2+ 0
CuSO, +Fe = FeSO, +Cu {.
23
Brinagaer kpacHslii ocafok Meau, B pactsope ocraerca FeSO,.
3) U3 pactBopa conu Fe** noJy4uM CHavana ruapokcun xenesa (II).

FeCl, + 2NaOH = Fe(OH),4 + 2NaCl.
Fe*' + 20H" = Fe(OH),Y.

CosbeM octaBiumiics pactsop u go6asum H,SO,. O6pasyerca FeSO,.
Fe(OH), + H,SO, = 2H,0 + FeSO,;
Fe(OH), + 2H" = Fe’* + 2H,0.
4) Ewe FeSO4 MoxHO nony4yuts u3 FeSO; nobaBnenneM KHCAOTHI.
FeSO; + H,S0, = FeSO, + H,0 + SO, T;
FeSO; +2H' = Fe’" + H,0 + SO, T
3ananue S.
IpoBepuM kayecTBEHHBIH cOCTaB Cybdara mene3a (1.
1) Hoxaxem conepxaHHE B pacTBOPE HOHOB Fe**. cnons3yem mis 3T10-
ro KauECTBEHHYIO PEAKIHIO C KPACHOH KPOBSHOMH CONbIO.
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3FeS0, + 2K;[Fe(CN)s] = Fe;[Fe(CN)gl¥ + 3K,SO4;
3Fe®* + 2[Fe(CN)s]* = Fe;[Fe(CN)sLY.

Beinagenue TeMHO-CHHETO OCaika FTOBOPHT O HATHYHH HOHOB Fe™'.
2) Jlokaxem colepikaHHe B pacTBOPE HOHOB SO,” peakuueit ¢ conbio
Gapus.
FeSO, + BaCl, = BaSO,} + FeCly;
SO, + Ba® = BaSO,!.
Brimanaer Genblif 0cafok, HE pacTBOPAIOLIMICA B KHCJIOTaX W LIETOUax.
CnenosaresHo, pacTop coxepxkan SO .

Ilpakmuueckan paboma Ne 3(3).
Ixcnepumenmanshsie 3a0a4u no pacno3IHAGAHUIO
U nolyuenuro eewiecms
Bapuaur 1.
B BbiIaHHBIX MpOOHpKax cojepxarca TBepAble Genble BemiecTsa. A
Havyajla pacTBOPHUM HX B Boje. Jlo6aBuM k nonyueHHbIM pacrBopam H,SO,.
a) 2NaOH + H,S04 = Na,S0, + 2H,0,
2Na’ +20H™ + 2H" + SO,*” = 2Na" + SO, + 2H,0,
OH +H" = H,0.
HeT BUAUMBIX H3MEHEHHIA,
6) K,CO; + H;80, = K,S0,4 + H,0 + CO,T.
2K* + CO;¥ + 2H" + SO, = 2K* + SO~ + H,0 + CO,T.
CO;* +2H" = H,0 + CO,T.
Beiaensercs ras.
8) BaCl, + H,S0, = Baso4¢ +2HCl,
Ba®' + 2CI + 2H" + SO = BaSO,d + 2H" + 2CT.
Ba® + SO,> = BaSO,{.
Boinagaer 6enblit ocanok.
BapuanT 2.
B npobupkax coaepxarcs TBepasie Genble BemectBa. CHauana ux pac-
TBOPUM B BOJE.
a) B oxnoit npoGupxe Bewecrso He Gyaer pactBopatbes. ITo CaCO;.
Jlns oxoHuaTeabHOM NpoBepkn no6aBuM k HeMy pacteop HCI. '
CaCO; + 2HCI = CaCl, + H,0 + CO,T.
CaCO; + 2H" + 2CI” = Ca’" + 2CI” + H,0 + CO,T.
CaCO; + 2H" = Ca™ + H,0 + CO,T.
Boinensercs ras.
6) K ocraBuinmcs pactBopam xo6asuM pactsop BaCl,. B oaHoii u3 npo-
6upok Beinanet 6ennlit ocanok. Ito pactBop Na,SO,.
Na,S0, + BaCl, = 2NaCl + BaSO4\.
2Na" + SO, + Ba®> + 2CI” = 2Na" + 2CI" + BaSO,.
SO,” + Ba® = BaSO44.
B) B ocraBueiics npo6upke nHaxoantes KCl.
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Bapuanr 3.

B npoGupxax — TBepasle Genble BewecTsa. [TonbiTaeMcs UX PacTBOPHTD
B BOJIE. HepacTeopusiueecs BewecTBo B 0HO#H U3 npobupok — 3710 CaCO;.
Jlnsa NOATBEPXKACHHA MOXKHO N00ABHTb K HEMY pacTBOP KHCJOTHI (CMOTpH
sapuanT 2(a)). [lna onpeaenedns Na,SO, npoBeseM aHANOrWYHBIH OMbLIT,
KaK u B Bapuanre 2(6).

B ocrasiuceiica npobupke nHaxoautcs Ba(NO;),.

Bapuanr 4.

B npobupkax — TpH paznuuHbIX pacTBopa. J106aBUM K Kaxa0W W3 Tpex
npo6upok HeMHoro pacrsopa NaOH.

a) B npobupke, rie Her BUANMBIX U3MEREH U, coaepxurcs NaCl.

6) B npobupke ¢ pactsopom AICl; Bbiman 6enblii CTYAEHHCTBIN OCANOK,
PacTBOPHMBIi KaK B KHCIIOTaX, Tak Y B LLEI0YaX.

AICl; + 3NaOH = 3NaCl + AI(OH),4.
AP’ +3CI" + 3Na" + 30H = 3Na’ + 3CI” + AI(OH),..
AP’" + 30H” = AI(OH);4.
B) B npobupke ¢ pacrsopom FeCl; ocanok umeet Oypslii user. ITOT oca-
JIOK TaK)K€ PacCTBOPHM B KUCJIOTAaX U B H3OBITKE LIEJIOYH.
FeCly + 3NaOH = 3NaCl + Fe(OH);4.
Fe’* + 3CI" + 3Na” + 30H = 3Na’ + 3CI™ + Fe(OH),4.
Fe’* + 30H” = Fe(OH),4.

3anaua 1.

Jns onpeaeaenns npuMeck cynsdgara xenesa (111) B xenesnom kynopo-
€€ BOCIO/B3YyEeMCS KaUECTBEHHOH peakuHer Ha HOH Fe'', e nposeaem pe-
aKHHIO C KENTOH KPOBAHOMH COMbIO.

2Fey(SO4); + 3K [Fe(CN)s] = Fe,[Fe(CN)glsd + 6K;SO,.

Ecaun npumecs Fe' cogepxurtcs B Kynopoce, TO BbiNaAeT TEMHO-CHHHH
ocafok TypHOyJieBoi CHHH.

3anaua 2.

Hns wayaia nepesenem FeCl; B ruapokeua, no6asass pacrsop NaOH.

FeCl; + 3NaOH = Fe(OH);4 + 3NaCl.

Beinanaer 6ypsbiit ocanok ruapokcuaa. Teneps coabeM ¢ HEro pactTBop Mo
BO3MOXHOCTH, a CaM 0CaI0K nepeHeceM B ¢apdopoBbli THIIIL H MPOKAIHM Ha
orxe. OcTraBlIKi{CS OPOLIOK LBETa picaBunHbl 1 Oyaer Fe,0;.

2Fe(OH),; — Fe,0; + 3H,07.

3ana4a 3.

Jlns nonyuyenus anoMuHata HaTpHs Heobxoammo k Al no6aeuts W3GhI-
Tok pactsBopa NaOH u nopoxnath HEKOTOpOE BpeEMS.

ANIOMHUHHI Ha BO31yXe NOKPLIBAETCA OKCHAHOH IIIEHKOMH, KOTOpas Mel-
NIEHHO pacTBOpseTca B wenoud. CaMm ke aloMHHHHA C [IEI0YbI0 pearnpyer
JMOBOJILHO aKTHBHO.

3anuiueM BCE MPOUCXOIAIINE PEAKLHH:

3H20 + Alzog + 6NaOH = 2Na3[Al(OH)6];
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2Al + 6H,0 => 2AI(OH); + 3H,T; -
AI(OH); + 3NaOH = Na;[Al(OH)g).
B-pesynsrare o6pa3yeTcs alIOMHHAT HaTpHS.
3anava 4.
Iina nonyuenus FeCl, nposeaem peakuuio mexay Fe w pacrsopom HCIL.
Fe + 2HC! = H,T + FeCl,.

IIpakmuueckan paboma Ne 4(6).
Dkcnepumenmanshsie 3a0auu no meme «Iloozpynna kucnopooa»
3azaya 1.
Jlns nokasarenbCTBa NPOBEAEM CHavyalla peakiMio CEpHOM KHCIOTEI ¢ Zn,
Zn + HzSO4 = ZnSO4 + HzT.

LlnHK BLITECHAET BOAOPOA M3 KUCIOTHI, T.€. H,SO4 conepXuT HoOHb BO-
Jopoza.

Iposenem peakuuio H,SO, ¢ pactBopom conu Ba™":

BaCl, + H,SO, = BaSO,{ + 2HCI.

Beinagaer Oenbiif 0caloK, HE PaCTBOPUMBIH B KMCIOTax H OCHOBAHHSAX,
T.e. H,SO, conepxut Housl SO,*.

3anaua 2.

B peakuuu tiuHKa ¢ pa3OaBICHHO#H CepHOil KHCIOTOH BbLIENAETCA BOAOPOA:

Zn + HZSO«S(pnﬁ) = ZnSO4 + HzT.

Mpu peakunn Zn ¢ KOHUEHTPHPOBAHHOH CEPHON KUCIOTOH BHLACAAETCA

H,S, obnanaouinit HENPHATHLIM XapaKTEPHBIM 3aTAXOM.
4Zn + 5H,SO0yyouy) = 4ZnSO, + H,ST + 4H,0.

Pa3baBieHHas cepHas KHCIOTa pearHpyer ¢ MeTauiamH, Kak oObluHas
MuHepanbHas KuciaoTa. KoHueHTpupoBaHas cepHas KHMCI0Ta BeAeT cebs
yXKe KaK KHMCIIOTa-OKHUCIUTENb, B PE3Y/ILTATE PEaKUMs MPOHCXOAHT NO-
ApYTOMY.

3axaua 3.

Xnophas n GpoMHast BOAa — OKHCAHTENH, OITOMY B 00EHX npobGupxax
cynbhHA OKUCIUTCA JO Cepbi.

Na,S + Cl, = § + 2NaCl;
Na,S + Br, =S + 2NaBr.

PactBopbi 00eciBeYHBaIOTCA.

3anaua 4.

VY Hac ecTb TpH pasauunbix Beulecrsa: HCl; H,SO,; NaOH.

1) Ans onpeaenenus NaOH MOxHO MCTIONB30BaTh NaKMYC (MHAHKATOP-
Hast OyMaxcka JOMKHA ROCHHETD B LICAOMHOH CPEAE) HIH pacTBOp Mg2+.

MgCl, + 2NaOH = 2NaCl + Mg(OH),}.

B npoGupke ¢ NaOH sbinager Gesblit 0CaJUOK, B OCTAIbHBIX BHAHMBIX
M3MEHEHHIT He npousoaer.

2) Hdnn onpenenenns H,SO, Hano ucnons308ath pacTBOp Ba®*

H,SO, + BaCl, => 2HC! + BaSO,{.
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Beimanaer Gensiii ocanok, ¢ HCl pactsop Ba®" ne B3aumozeiicTayer.

3) B ocrasueiics npobupke pacrsop HCIL. ins nposepku nobasum pac-
TBOp AgNO; unu Pb(NO;),.

HC! + AgNO; = AgCIl + HNO;;
2HCI + Pb(NO;), = PbCl,{ + 2HNO;.

Brinagaer 6enblif 0canok.

3agaua 5.

[Mosapennas cone umeer Qopmyiny NaCl. Jlns onpeneneHus npuMecH
cynbdaTa MOXHO HCMOJB30BATh KaueCTBEHHYIO PEaKLHIO C Ba®".

Na,SO, + BaCl, = 2NaCl + BaSO,J.

Ecnn Bbinanaet 6enbiit 0canok, HE pacTBOPHMBIH B KHC/IOTaX M Lienoyax,
TO NOBapeHHas COJIb COAEPKHUT MPUMECH CybdaToB.

3anaua 6.

Hns ong)eneneuuu cyibdaTa HCMOIb3yEM XapaKTEPHYHO peakuHio ¢ pac-
TBOpOM Ba®’,

Ba’ + S0,” = BaSO,.

Beinagaer 6esnbiit ocanok. C XNOpHAOM M HOAHAOM peakLUs He HAET.

2) Ina ompeaeneHus XIopHaa ¥ HoauAa Bo3bMeM pacTBop AgNO;
(npeasapHTeNbHO NPOBEPHB Ha cynbdar).

Ag"+ClI' = AgCH,
Ag'+1 = Agll.

AgCl — 6enbtit, Agl — xentsiii. [To UBETY MOXHO OMpPENENUTbh COCTaB
BbIAAHHONH COJIH.

3agaua 7.

PacTBOpUM MOJTYMEHHBIH OKCHA MEIH B CEPHOH KHCIIOTE NPH HarpeBaHUM:

t

CuO + H;S80,= CuSO, + H,0.

O6pasyercs rony6o#i pactsop cynbtara MeaH.

IMonyuennsiit pacrsop CuSO, nepenvem B dapdopoByo uauieuky u
1IPOJIOJIXKHUM IPETh HA OTHE N0 MOABACHHA CabOi MIEHOUKHU HA MOBEPXHO-
CTH pacTBOpa. 3aTeM CHHMAaeM HauleyKy C OTHA W OCTAaBIIAEM OXJaMAaTbCA.
B pacrBope 00pasyioTcs KpHCTauIbl MEAHOTO Kynopoca. Tenepb HX MOXHO
OCTOPOXHO OTQHILTPOBLIBATH M BHICYIHUTL. POPMYyna MERHOro Kynopo-
ca— CuS0,-5H,0.

3axaua 8.

Bo3bMeM pacTBOp COMAHOI KUCIIOTBI H 106aBMM €e B KX IyIo U3 NpoOHpOK.

B nmpobupke ¢ cyibdatoM Huuero He npousodner. B AByx Apyrux npo-
6up|<ax Bbigesserca ra3. Ux MoxHO pa3iHyHTh 10 3anaxy.

Na,S0;+2HCl=>2NaCl+H,0+S0,T,
Na,S+2HCl=2NaCl+H,ST.

SO, uMeer pe3kuii HenpuATHbIH 3anax, H,S MMeeT xapakTepHbli 3anax

NOPYEHBIX AHL.
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ITpaxmuueckasn paboma Ne S5(n).
IKcnepumenmanshsie 3a0auu no meme
«ITodzpynnut asoma u yznepooa»
3apaua 1.
a) NH,Cl + NaOH — NH;T + H,0 + NaCl
NH; + Cl" + Na* +OH™ — NH, T +H,0+ Na* +CI’
NH,Cl + AgNO; - AgCHN + NH,NO,
NH; +CI" + Ag* + NO; — AgCl{ +NH; + NO;
6) Na,CO; + 2HCI — 2NaCl + H,0 + CO,T
2Na’ +CO¥ +2H" +2Cl" - 2Na* +2CI" +H,0+CO, T
8) NH,NO; + NaOH — NH;T + H,0 +NaCl
NH; +Cl"+Na* +OH™ — NH, T +H,0 + NaCl
r) NH,OH + HCl - NH,C! + H,0
NH; +OH +H* +ClI" > NH; +CI" +H,0
n) CaCO; + H,0 + CO, — Ca(HCO;),
CaCO, + H,0 +CO, - Ca® +2HCO;
€) Na,SiO; + 2HCI — 2NaCl + H,SiO;¢
2Na* +SO¥ +2H* +2CI" — 2Na* + 2CI" + H,SiO, ¥
3agaua 2.
IMposenem peakuuro (NH,),SO, u NH,NO; ¢ Ca(OH),.
B pesynbrare B3aHMOAEHCTBHA NMUTATENbHBIH 3MIEMEHT axoT yJAETy4YHBa-
€TCA B BUIC aMMHaAKa.
(NH,),S0, + Ca(OH), - CaSO,{ + 2NH;1 + 2H,0

2NH/NO; + Ca(OH), —» Ca(NOs), + 2NH,T + 2H,0
3agaua 3.

a) Ilna onpenenenns NH; MOXHO MCMONBb30BaTh PeakuHIO C UIENOYBIO
NpH HarpeBaHHK
NH,Cl + NaOH—NH, + H,0 + NaCl

Heycroiuussiit NH;OH pasnaraercs npu HarpeBaHMH ¢ 06pasoBaHHEM
razoo6pa3Horo aMmmuaxa.
2Xnopu,u — noHbl CL™ MOXHO ONpEAeNuTh C MOMOMUIBIO HOHOB Ag’ WK
Pb™".
AgNO; + NH,Cl - NH,NO, + AgCl
Pb(NO;); + 2NH,Cl — PbCl, + 2NH,NO,
Beinanatot Genble ocank.

6) AHAJIOTHYHO OTpeneNnAoTCH HOHBI aMMOHMA NH; B cynbdare.

Cynsdar nonsr SO~ onpenensiioTcs peakuueit ¢ pactsopom Ba®* .
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BaCl, + (NH,),SO, — 2NH,Cl + BaSO,{

Brinapaer Gensiii ocanok.

3anaua 4.

1) Ipokaneisas TBepablii NH,Cl MOXHO nOMyYuTs YHUCTBIH aMMHaK

NH,Cl—“—NH, + HCI

[pu pasnoxenuu obpasyiotca 2 razoobpasubix npoaykra. Ilponyckas
3Ty CMECH Yepe3 1esI0ub Mbl H30aBIAeMCa OT XJIOPOBOJOPOA.

HCI + NaOH — NaCl + H,0. Ocraerca 4uCThlit aMMHaK.

2) U3 (NH,),S0,4 + NH,NO; aMMHaK MOXKHO NOSYYUTh B CHIBLHOLIENOY-
HOIf cpejie IpH HarpeBaHHH.

(NH,),SO, + 2NaOH — 2NH; + H,0 + Na,SO,

NH4NO3 + NaOH —» NH3 + Hzo + NaNO:;

3agauva S.

1) lMepBast HOHHas peakUWs COOTBETCTBYET PEAKLMH HeATpanu3au1u
HCl+NaOH — NaCl+H,0H* +OH™ - H,0

2) Bropas noHHas peakuusa — Bbigenetue CO,

2HCI + Na,CO; — H,0 + 2NaCl + CO,T

2H* +CO}” - H,0+CO, T

3) Mocneanas peakuus — ocaxacuue H,SiO;.

2HCI + Na,SiO; —H,SiO; + 2NaCl 2H* +Si0}” - H,Si0,
3agauva 6.

1) PacTBOpHM BCe BelliecTBa B BOJE.

2) K kaxaomy obpasily nosiyd4eHHbIX PacCTBOPOB IPHIILEM PacTBOP COJNA-
HOM KHUCNOTHI.

3) B 2-x npobupkax noiiger peakuns:

K,CO; + 2HCl - 2KCl + H,0 + CO,T.

TTo BeIAENEHHIO ra3a MOXKHO ONpele/NTh KapboHaT Kanus

2K*+CO¥ +2H" +2CI" —» 2K* +2CI' +H,0+CO, T

Na,Si0; + 2HCI — 2NaCl + H,Si0;4

Io BbtNANEHHIO OCaAKa MOXHO OFPEAEIUTD CHINKAT HATPHA

2Na* +Si0?" +2H" +2Cl" — 2Na" + 2Cl" + H,SiO,

4) IpuabeM K OCTaBIIHMCA HEONpEAC/CHHBIM ABYM o6pa3uam pacteo-
POB pacTBOp HHUTpara cepedpa.

5) B oaHoit u3 npobupok erinaneT Genkiil 0Calok — ONpPENEIeHNE XJI0-
puaa uiHHKa:

ZnCl, + 2AgNO; — 2AgCH + Zn(NO;),
Zn™ +2CI" + 2Ag" +2NO; —» 2AgCI{ +Zn* +2NO;

6) B ocraBueiica npobupke pactsop cynab¢ara Harpus. B aroM MOoXkHO
yOeauTbCs NPHAMB K HEMY PacTBOP HWUTpaTa Gapua — TpPH 3TOM BhIMAAET
Gesblit ocamok:
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Nast4 + Ba(NO;)z g BaSO4i« + 2NaN03
2Na’ +SO}” + Ba™ + 2NO; — BaSO, | +2Na" +2NO;

Ipakmuueckan paboma Ne 5(c).
ITonyuenue conaunoi kuciomst u usy4enue ee ceoiicme

Monyuenne consaHoi kuciaorel (HCI):

a) Byayuu neneryueii cunbHol kMCnoTol, HySO 40, CIOCOGHA BbITEC-
HATb ApYFHE KUCIOTHI U3 WX cosieit. B nanHom cnyuae HCl Takke cwibHas
KHCIOTa, HO OHa obnagaer JieryunmMu cBoiicTBaMu. [losToMy s ee nosyye-
HHS UCTIONL3YIOT peakuuio ¢ Hy SOy oy NPH HArpeBaHuu

t

H,SO04(0my + NaCl,, = NaHSO, + HCIT.

B cwipHO kucinio# cpenme cpeaHas conb Na,SO,; nepexoauT B KUCHYIO
NaHSO,.

Na2804 + H,S0, = 2NaH804.

bes narpeBaHus B pacTBOpe YCTaHaBJIMBaeTCd HOHHOE paBHOBecue. XJo-
POBOMOPOJ HE BIZEIAETCA.

NaCl + H,S0, = NaHSO, + NaCl.

2) PactBop XJIOPOBOAOPOAA HEMHOIO TAXKENEE BOILI, MOITOMY Mbl MO-
*em HabaroaTh TOHKHE OMYyCKaloLMecs CTPYHKH elile He nepeMeluaBiueiics,
TONBKO 4TO 00pasoBaBLIEHCA NPU PaCTBOPEHHH CONSHOM KUCIIOTSI.

3) XnopoBoJopos oYeHs XOpOILO pacTBOPHM B BoAe. Ecnu koHeu razo-
OTBOAHON TPYOKH OMYCTHTb HM3KO K MOBEPXHOCTH BOJbI, TO MOXET MNpO-
M30ITH BCaCbIBAHHE PacTBopa B TPYOKy.

[TocmoTpute puc. 18 u3 yueGHuka (cTp. 83), WINIOCTPHPYIOUIHIA XOpO-
L1YI0 paCTBOPHMOCTb XJIOPOBOLOPOJA B BOJE.

H3yyeHne CBOHCTB CONIAHOM KHCIOTHI:

Jlns u3ydenus cBOMCTB CONAHON KUCAOTHI MPOBENEM HECKOIBKO Xapak-
TEPHBIX AMs Hee peakuuii.

1) He Bce MeTamibl pearupyroT ¢ consHoil kucioroil. Uner peakuwms, unu
HET 3aBHCHT OT aKTHBHOCTH Metaina. UeM akTHBHeH Metann, teM OnicTpee
nier B3anmoaencTeHe. g yno6cTea MOXKHO pacCMOTPETH INEKTPOXHMHYE-
CKHi pAll HaNIpsHKEHHI METa/uIoB (OH HaXOAUTCA Ha dop3aue B KOHLUE y4el-
Huka). Torna merannn, HaxoaswmHecs nepen H,, pearupyior ¢ kucnoramu,
nocne H, — He pearnpytot. [ToatoMy Zn 1 Mg BeiTecHa10T H, M3 KMCNOTSI:

Zn + 2HCl = ZnCl, + H,T,
Mg + 2HC! = MgCl + H,T.
C Mefplo consHas KHCJIOTa He pearupyer.
2) B uerseproii npo6upke npotekaeT peakuus:

t
CuO + 2HCl = CuCl, + H,0.
CuO pactBopsercs B kucnore, obpasyercs rony6oit pacTeop 3a C4eT Ok-
pawiennsix HoHoB Cu®’,

83



B nartoi#i ipobupke npoucxoaut pacreopeHue Cu(OH), 8 HCL.
Cu(OH), + 2HCI = 2H,0 + CuCl,.
Taxoke o6pasyerca rosy6oit pacteop (Cu’").
B mecro#i npobupke:
CaCO; + 2HCI = CaCl, + H,0 + CO,T.
Bonee cunbHas KUCAOTa BBITECHAET Oojiee cnabyio yrofibHyIO KUCHOTY,
KOTOpas pasfaraeTcs Ha yrJIeKUCIbIH ra3 u Boay.
H,CO; = CO,T + H,0.
3) Cxavana 3anuiem Bce peakunu ¢ AgNO;.
HCI + AgNO; = AgCN + HNO;;
NaCl + AgNO; = AgCIl + NaNO;;
CaCl, + 2AgNO; = 2AgCH + Ca(NO;),.

Bo Bcex npobupkax Beimagaer Oenslif OCaioK, HE PAcTBOPHMBIH B
HNO}(KOHH)'

AHaNoOru4HoO NpoUcxXoaat peakuuu ¢ Pb(NO;),:

2HCI + Pb(NO;), = PbCl,{ + 2HNO;;
2NaCl + Pb(NQ;), = PbCl,4 + 2NaNO;;
CaCl, + Pb(NO;), = PbCl,{ + Ca(NO,),.

Tak kak pacrBopumocTs PbCl, Bce-Takn AOCTATOYHO BeMKa, TO OCANOK
BbINAJAET JUIUbL U3 JOCTATOYHO KOHLEHTPHPOBaHHBIX pacTBOpos. [lpu jmo-
6aB/ieHMM H3BLITKA KOHLEHTPUpOoBaHHOH HNO; koHUEHTpauus HoHoB Pb* 1
Cl” ymeHblaeTcs, KpoMe TOro, paBHoBecHe M3-3a n36biTka HNO; cmewaer-
¢4 BReBo, noatomy ocaznok PbCl, pacreopsercs.

a) Jlna Toro, yToObl OTIMYMTE COJIAHYIO KHCIIOTY OT APYTHX KHCIIOT, MOX-
HO npoBecty peakuuto ¢ AgNO; wiu Pb(NO;),. B pesynbrare Beinagaer Oe-
Jbtit TBOpOXHCTHI 0canok AgCl wnu manopacreopumsiii PbCl,.

6) Xnopuzs! onpeaensioTcs HHBIM 06pa3oM.

B) COMHYI0O KMCJIOTY OT XJIOPHAOB MOXXHO OT/IMYHTB PEAKUHeit ¢ MeTaN-
namu.

HCI pearupyer ¢ MeTalLlamH € BbIAC/ICHHEM BOAOPOA.

Ipakmuueckaa paboma Ne 6(n).

Ionyuenue, cobupanue u pacnosnaeanue 2a3oe

Bapnuaur 1.

Onoim 1.

Cob6panu npubop s NOSY4YEHHs ra30B H MPOBEPHIIH €r0 Ha FEPMETHY-
HOCTb. B npo6upky nosoxunu 1-2 rpayssl UIMHKA ¥ NPHIWIK B Hee 1-2 M
COJIAHOM KHCNOTBI. 3aKphUTH NpoOHpKy MpobKoii ¢ ra300TBOAHON TpyOKOi K
Hafieid HA KOHYMK TPYOKM eiie OoAHY NMpoOHpKY, MOAOKAAIH HEKOTOPOE
BpeMs, 4ToOb! NpOOHpKa 3aMOIHIIIACh BBIACAIOLNAMCS ra3oM.

Cusnu npoGHpKy ¢ BOJOPOJOM M HE MEpeBOpaunBas €€ NOAHECHH K ro-
pAluei cnupToBKke. YHCTBIH BOJOPOA B3PLIBACTCA C MITYXHM XJIOTIKOM.
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1. Ipu B3aMOIEHCTBUH LIMHKA C CONIHON KMCIIOTOH BbIOENAETCA ra3 —
sonopon. Zn + 2HCl — ZnCl, + H,T

ITO 3K30TEpMHUECKAs PeakuUHs 3aMeLIEHHS HeoOpaTHMas, HeKaTaaMTH-
yecKast, OKHCIIHTEbHO-BOCCTAHOBHTEIbHAA.

.

2. Zn’ -2e” — Zn** — okucnenwue,
2H"' +2e” — Hj — BoccTaHoBIEHHE.

3. Bonopon — ra3 6e3 Lgera u 3anaxa, jierie Bo3ayXxa, paCTBOpPHM B BOJE.

4. Bonopoa npu NMOMHECEHMH K OTKPHITOMY IUIAaMEHH B3pbiBaeTcs Iity-
XHM XJIOTIKOM.

Onetm 2.

Cob6panu npubop s NOMyuEeHHUA aMMHaKa M MPOBEPWIM €ro Ha repme-
TH4HOCTL. B dapdopoByro yauiky HachinanH XJa0pHA aMMOHHS M THAPOKCHA
Kaneuua o6beMoM no 1 noxeuke IS OKHCIEHHA BewecTB. CMech nepeme-
AT CTEKIAHHON MaJIOUKOi M BRICHINANM B CYXYH NpOOHPKY. 3akpbinu e
npo6Koii U ykpenuiu Ha nanke wratisa, Ha rasoorsoayio Tpyoxy Hamenu
cyxylo npobupKy ans cobupaHua ammuaka. [Ipobupky co cMechio xiopyuaa
aMMOHMSA U THIPOKCHIA KaTbLKsA Harpesu.

1. Ipwn B3auUMOAEHCTBHH XJIOPHAAa aMMOHHSA M T'MAPOKCHIA KTbUHA 00-
pasyerca NH,OH, xotopsiii HeycrofiunB W pa3snaraercs ¢ obpasoBaHHeM
aMMHaka

2NH,CI + Ca(OH), — CaCl, + 2NH,T + 2H,0.

OKk30TepMHuecKas peakuus obmeHa, HeoOparHmas, HEKaTalHTHYECKad,
HE OKHCJIHTENbHO-BOCCTAHOBHTEITbHAA.

2. AMMHaK — OGecuBeTHbIR ra3 ¢ pe3KHM 3anaxoM, Jierye Bo3Ayxa, Xo-
poLIO PpacTBOPHM B BOJE.

3. ina o6HapyxeHHs aMMHaKa MOXHO HCMOJIb30BaTh BIAKHYIO (eHon-
¢draneHHoBY 6YMaXKy, KOTOpas TNpH 3TOM OKPacHTCA B MalIHHOBBIH L(BET.

Bapuanr 2.

Onvim 1.

Cobpanu npuGop Ang nonyveHus KUCIOpPOJa H NPOBEPHIM €ro Ha rep-
MeTHYHOCTh. B npobupky Hachinanu npumepHo Ha 1/4 ee o6bema nepmau-
raHaTa Kanus y OTBEPCTHA NPOGHPKH MOMOKHIAM PhIXIIbIA KOMOUYEK BATh.

3akpbuti npo6upKy npoOKoii ¢ ra300TBOAHOM TPYOKOH. YKpEenuiiH npo-
6upKy B nanke IWITaTHBA Tak, YTOObl KOHEU ra300TBOAHON TPYOKHM JOXOAMI
NOYTH A0 JIHA COCyAa, B koTopoM Gyaer coGuparbcst KUCIOpOA.

1. Ilpy HarpeBaHMH nepMaHraHaT Kanus pasnaraerca ¢ obpasoBaHueM
KHCIOpOAa.

2KMnO, —*—-K,MnO, + MnO, + O,
310 peaKLusA pa3yioKCHHUSA, FHAOTEPMHUUYCCKAA, HCKATATUTHICCKANA, HeoO-

paTumas, OKHCIIMTEILHO-BOCCTAHOBHUTENbHAA.
Mn*’ +le” - Mn*™®
. ;o .. [ BOCCTaHOBIEHHE
Mn*" +3e” > Mn
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2072 —4e” — O) — okucrieHHe.

3. Kncnopon — 6ecuseTHsifi ras, 6e3 3anaxa, TKesaee BO3AyXa, pacTBO~
pHM B BOJE.

4. Hanuuue xucnopoaa B COCyA€ NMPOBEPAIOT TICIOLIEH Ty4HHKOM. T1pu
HAJIMYHM — OHA BCTILIXHBAET.

Onbim 2.

B npobupky moMecTHAH HECKONBKO KyCOYKOB MeJia M NpHIWIH 1 mn
pasOaBieHHOM CONAHON KHCIOThI. 3aKkpbUlH npoOHpKYy npoOkoi ¢ rasoor-
BOAHO#H TpyOko#. KoHen TpyOkH OIyCTHIIN B APYTYIO RPOOHPKY, B KOTOpPOH
HaxouTcs 2-3 Mu u3BecTKOBOH BoAbl. Habmonaem kak 4epes U3BECTKOBYIO
BOJY MPOXOJAT ITy3bIpbKH rasa.

1. IMpu B3aumoaeiCTBHH MeJa € CONSHOM KHCNOTOlH mpoucxoauT obpa-
30BaHHE YIJICKHCIIOrO rasa.

CaCO; + 2HCI —» CaCl, + H,0 + CO,T

910 peakuus 06MEHa, IK30TEPMHUUECKad, HEKAaTATHTHIECKas, HeoOpaTu-
Mas, HE OKHCIIHTENIbHO-BOCCTAHOBHTEJIbHAA.

2. CaCO; + 2H" +2CI" — Ca®* + 2CI" + H,0 + CO, T

CaCoO; + 2H" — Ca®" + H,0 + CO,T

3. Oxcuy yraepona (IV) — GecuserHelit ra3, 6e3 3anaxa, Taxenee B03-
JyXa, pacTBOPHM B BOJE.

4. [Nocne MPOXOXKACHHA MY3bIPHKOB a3a, Yepe3 W3BECTKOBYIO BOXY OHa
MYTHEET, T.K. HMEET MECTO peaKLHs

Ca(OH), + CO, — CaCO; + H,0O

Ota peakiHua ABIACTCA Ka4ECTBEHHON Ha YITICKHCIILIH ras.

IIpakmuveckan paboma N 7(c).
Ilonyuenue ammuaxa u uzyuenue €20 c60icmse

Momyuenune ammuaka. [lpoBeaeM sce AeHCTBHSA, ONUCAHHbIE B YYEOHHKE.
U3 razooTBoaHO# TPyOku Gyaer BuiaeisTbes ammuak. OH pacTBOpseTcs B
BOJ€, NponuTaBiei GpeHonpTaneHHoBY10 GyMaxKy.

NH; + H,O = NH,OH.

B pesynbrare 06pa3yercs FrMIpOKCHA aMMOHHA, KOTOPHIH HMEET HIeNoU-
HYIO pEaKkuHio # OKPAIlIHBAET HHAMKATOP B MATHHOBLIA LIBET.

Ecnu noaHecTH K OTBEPCTHIO MPOOKH CTEKISHHYIO NANOYKY, CMOYEHHYIO
KOHLEHTPHPOBAHHON CONAHON KHCNOTOM, TO Hai OTBepcTHeM obpasyerca
6enas aeiMka. [TpoucxoamT peakuus:

NH; + HCl = NH,CL

NH,Cl| obnapaer aeryuecTbio, €ro HacTHYKH NOAHMMAIOTCA BMECTE C
ammuakoM. MIx mMbl 1 BUANM B Buje Genolt NbIMKH.

[poBeaeM pacTBOpeHHEe aMMHaKa TaK, KaK 3TO ORHCaHO B yuebnHke. U3-
3a OYeHb XOpolueil pacTBOPHMOCTH AMMHaKa BOJA B NpoOHpKe NOAHUMAET-
cx. O6pasyercs NH,OH.
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1. 3anmnuem ypasHenue peakuuu mexxay Ca(OH), 1 NH,CL

Ca(OH), + 2NH,Cl = CaCl, + 2NH,T + 2H,0T.
Kak MO)KHO BHACTH M3 ypaBHEHMA, B peakLMH 0Opa3yroTca napsi BOIbI.
- OHH KOHIEHCHPYIOTCS Ha OoJiee XONOMHBIX CTeHkax npobupku. Ecau xa-
NeAbKH BOJABI NONAAYT HAa PackaleHHOE AHO, TO NPOOHPKA MOXET TPECHYTh.
[To3ToMy €e HaKNIOHSAOT TakWM 06pa3oM, 4ToObl KaneslbKH CKAaThIBAIUCH K
OTBEPCTHIO POOHPKH.

2. Ammuak nerde Bosayxa (t.x. M(NH;) = 17 r/moas; M(Bo3ayxa)=
~ 29 r/mons). OH noaHWMaercs BBepX, MO3TOMY €ro HajJo coOupaTh B nepe-
BEPHYTYIO NpOOHPKY. AHaIOrHYHO MOXHO cobupath Hy(M = 2 r/moms),
CH, — meran (M = 16 r/mons); He (M = 4 r/mMons) u apyrue.

3. Ecau BMecto HCI noaHecTu K 0TBEPCTHIO NPOOMPKH ¢ aMMHAKOM Na-
JIO4KY, CMOYCHHYIO KOHLIEHTPHPOBAHHON a30THOH KHCIOTOH, TO Mbl HHYErO
HE YBUUM.

NH3 + HNO3 = NH4N03
NH,NO; — He obnagaer neTy4ecTsio.

4. O6biyHO Mt OMpEAENEHNHs OCHOBAHHH HCMONB3YIOT peakuuH ¢ obpa-
30BaHHEM HEPACTBOPHMBIX THAPOKCHAOB, HarpuMep, Mg(OH),.

2NH,OH + MgCl, = 2NH,CI + Mg(OH),{.

Brinagaer 6enblii ocanok.

H3yuenue cBOHCTB BOXHOrO pacTBOpa aMMHaKa.

1. Boanwiii pacTBOp aMMHaKa MMEET LIENOUHYIO Cpedy, T.€. JacT Majiu-
HOBYIO OKPAacky ¢ (eHonpTaneuHoM.

Mpu kung4eAuy pacTBopa rJPOKCHA aMMOHUS pas3faraercs, B pe3yiib-
TaTe 4€ro aMMHaK YJIETAET, U PACTBOP CTAHOBHTCA HEHTPAIbHbIM.

t
NH,OH = NH; + H,0T.

denondraneuH B HelTpaNbHON cpeae — GecuBeTHBIN.

2. denondTanedH AaeT MaTMHOBYIO OKPacky B pacTBOpe TMAPOKCHAa
aMMOHHA, TaK KaK TOT ABIAeTcs ocHoBaHueM. [Ipu noGaBneHnyu KHCNOTH
MPOHCXOAMT HEATPANM3aLMA H LIBET HCYE3AET.

NH,OH + HCl = NH,Cl + H,0,
OH +H' = H,0.
3. Ipoucxoaur B3aumonekcrere Mexxay pacreopoM AlCl; u NH,OH.
AICL + 3NH,OH = AI(OH), + 3NH,C},
AP* + 30H = AI(OH);{.
Brinanaer G6enblii CTyI€HUCTBIH 0CAIOK.

ITpakmuueckan paboma Ne 8(c).
Ixcnepumenmanshsie 3a0auu no meme «Iloozpynna azoma»
3axaua 1.
a) PacTBopyM aMMuaKk B BOAE U NPOBEPHM OCHOBHbIE CBOICTBA PacTBOpA.
NH; + H,O = NH,OH, 2NH,OH + MgCl, = 2NH,CI + Mg(OH),{.
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Brinajaer 6ensiii ocanok. ®eHONPTAIEHH OKPALIUBAETCA B MATHHOBBIN
LIBET.

6) KoHueHTpUpoBaHHAA a30THaA KMC/OTAa PacTBOPAET METAINHYECKYIO
Mellb. :
Cu + 4HNOj (o) = Cu(NO3), + 2NO,¥ + 2H,0.

O6pazyertca rony6oii pacTeop M Beiaenserca Sypblii ras.
B) HUTpaT aMMOHMs NpH HarpeBaHHHU pa3/araeTcs Ha ABa ra3oo0pasHbIX
(npu t°>100°C) BewecTra:

t
NH,NO, = N,07T + 2H,01.
an HArpCBaHWH C EOYBI0 BbIACIACTCA aMMHaK:

t
NH,NO; + NaOH => NaNO, + NH;T + H,0.
AMMHAK MOXXHO OﬂpeIlCIIHTb no 3anaxy WA KaK YKa3aHO B MyHKTE a).
3agava 2.
[TposeneM peaxuuto (NH,),SO, u NHNO; ¢ Ca(OH),.
B pe3ynbTaTe B3aMMOJCHCTBUA MUTATENbHBIA 3JIEMEHT A30T yJETyuHBa-
€TCA B BUAC aMMHUAKa:
(NH,),SO, + Ca(OH), =CaSO,} + 2NH;T + 2H,0;
2NH,NO; + Ca(OH), = Ca(NO;), + 2NH;T + 2H,0.

3aaaua 3.
a) Jlns onpeaeneHus NH," MOXHO HCMONb30BaTh PEAKLMIO C WIENOYBIO
NpH HarpeBaHUH

t
NH,CI + NaOH = NH; T + H,0 + NaCl.
Heycroiiuussiit NH,OH pasniaraetca npu HarpeBaHuH ¢ 00pasoBaHHeM ra-
3006pasHoro ammuaka. Onpepenenvie NH; noxpo6HO onkcaHo B 3aja4e l(a)
Xnopua-uorbl ClI” MOXHO OnpeeuTh ¢ NOMOILLIO HCHOB Ag Pb**

AgNO; + NH,Cl = NH,NO; + AgCl\.

Pb(NO;), + 2NH,C! = PbCl,d + 2NH,NO;.
BrinagaroT 6enbie OCaaKH.

6) AHQNOrHYHO ONIPENENAIOTC HOHBI aMMOHU NHj B cynbdare.
Cynbdar-uoHs! SO, OTIpENENAIOTCS PpeaklMeit ¢ pacTBOPOM Ba>".
BaCl, + (NH,),SO, = 2NH,Cl+BaSO,{

Beinagaer Gesblit 0CafoK, HEPACTBOPHMBIH B KMCJIOTaX U Liesovax.

3anayva 4.

3anuuieM GopMybl BRAAHHBIX yaoGpenuit: xnopun kanua — KCl; am-
muaunas cenurpa — NH,NO;; cynepdocdar — Ca(H,PO,),.

Chauana onpeaeaum Ca(H,PO,);. [l 3T0oro Bo3bMeM H30LITOK pacTeo-
pa LIEI0YH.

3Ca(H,PO,)+12NaOH = Cay(PO,),4+4Na;PO,+12H,0.

Brinanaer 6enstit ocanok. B npo6Gupke, rae HaXoaAuIach aMMHavHas ce-

JIUTpa, NOJ AeHCTBHEM ILEJIOUH BhIIEAETCA ras:
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NH,NO; + NaOH=NaNO; + NH;T + H,0.
Onpeaenum tenepe KCl. Jlns storo no6asum pacteop AgNO; wmm
Pb(NO;),.
AgNO;+KCl = AgCIL+KNO;,
Pb(NO,),+2KCI = PbCL4+2KNO;.
Brinanaet Genblit ocanok.
3anaua S.
1) Mpokanusas TBepabiit NH,Cl MOXHO NOMyuHTh YUCTBIH aMMHaK.

t
NH,Cl = NH,T + HCIT.

IMpu paznokeHun obpasyroTcsa asa razoobpasusix npoaykra. [pomyckas

9Ty CMECh Yepes LIEeNoYb, Mbl H30aB/IAEMCS OT XJIOPOBOAOPOAA.
HCI + NaOH = NaCl + H,0.

Ocraercs YUCTbI aMMHUaK.

2) U3 (NH,),SO4 1 NH,NO; ammuak MOXHO NMOy4HTh B CHIIbHOLIENOY-
HOM CpeJie NPH HarpeBaHuH.

(NH,),SO, + 2NaOH => 2NH;T + H,0+Na,S0,,
NH,NO, + NaOH = NH,;T + H,0 + NaNO;.

3apaua 6.
1) [NepBas HOHHAA peakLHs COOTBETCTBYET PpeakUMH HEHTPaNHU3aUHH.
HCIl+NaOH = NaCl+H,0, H'+OH = H,0.

2) Bropas HoHHad peakuus — ocaxaeHue BaSQ,;

BaCl,+Na,SO, = BaSO,4+2NaCl; Ba**+S0, = BaSO,!.
3) MNocneauss peakums — ocaxaenue AgCl:

AgNO;+KCl = AgCHKNO;, Ag'+CI" = AgCN.
3agaua 7.
1) PacTBOpUM MeTaTHYecKyi0 Melb B KOHUEHTPHPOBAHHON a30THOIM

KHCJIOTE:
Cu+4HNO;( oy = Cu(NO,),+2NO,T+2H,0.
O6pazytowuiics rony6oii pacteop comepxkut Cu(NO;),.
2) Pacreopum Cu(OH), 8 HNO;:
CU(OH)2+2HNO3 = CU(NO3)2+2H20.
OG6pasyercs rony6oit pacreop Hurpara meau (II).
3) Moayuum Cu(NO;), yepes peakiuuto OCaKAEHHS.
CuSO4+Ba(NO;), = BaSO,+Cu(NO;),.

O6pasyerca 6enelit ocanok, ero Heobxomumo otduneTposars. Ocras-
wmiicst pacrBop — Cu(NO;),.
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IIpakmuueckan paboma Ne 9(c).
Hlonyyenue oxkcuoa yenepooa (1V) u usyuenue
e20 ceoticme. Pacno3naeanue kapbonamoe

[Monyuexue okcuaa yrinepoaa (IV) u u3yueHHe ero cBoicTs.

1. [1py aelTCBUM CONAHOM KMUCAOTHI HA MEN WK MPaMoOp OHH pPacTBODA-
toTcs, npy 3ToM Beraenserca CO,. ®@opmyna mena u mpamopa — CaCO;.
CaCO;+2HCI = CaCl,+CO,T+H;0, CaCO,+2H" = Ca*" + CO,T + H,0.

2. B npoGupke ¢ M3BECTKOBOM BOAOH NMPOUCXOAAT ABE MOCIEAOBATENb-
Hble peakuun. CHauana npoucxoanT o6pasoBaHue O€I0ro ocaaka

Ca(OH),+CO, = CaCO;4+H,0.
3areM ocaiok pacTBOPAETCH.
CaCO;+CO,+H,0 = Ca(HCO;),.
Ca(HCO;), — pacTBOpHMOE BEILECTBO.
CaCO;+CO,+H,0 = Ca’"+2HCO;".

3. Ilpu nponyckanuu CO, yepes AUCTHIIMPOBAHHYIO BOLY YIJIEKUCIIBIH

ra3 4aCTH4HO pacTBopseTcs ¢ obpa3oBaHHeM yronbsHo# kucnotsl H,CO;.
CO,+H,0 = H,CO;,

Kak kucnora H,CO; uMeeT KHCAayld peakuuio, MO3TOMY NakMyC OKpa-
CHTCA B CHHHH LBET.

Pacnosnaranue kap6oHaToB.

Ham Bsinano 4 seuwecrsa: Na,SQ,, ZnCl,, K,CO;, Na,SiO;.

1) Cnauana npudasum pactsop HCI. [pu stom peakuus noiaer TosbKko
B ARYX npodupkax.

K:COy+2HCI = 2KCI+H,0+CO,T.
2K" +CO;"+2H"+2CI = 2K*+2CI'+H,0+CO,T.
CO.>+2H" = CO,T+H,0.

Buinensercs ras.
Na,Si0;+2HCI = H,SiO0;{+2NaCl.
2Na"+Si0;>+2H'+2CI" = H,Si0;4+2Na"+2CI".
SiO;7+2H" = H,Si05.

2) Tenepb nobasum pacteop BaCl,. C Na,SO, 3ToT pacteop Aaer oca

JOK.
Na,SO,+BaCl, = BaSO,+2NaCl,
2Na'+S0,”+Ba’"+2CI” = BaSO,{+2Na"+2CI",
Ba’'+S0,” = BaSO,{.

Beinapaer 6enelit ocagok. C pacrsopom ZnCl, HHUETO HE MPOHUCXOAUT.

3) B ocrasuweiica npo6upke ZnCl;. JlobaBum pactsop AgNO;, uTo6:
MpoBepUTH 3T0. Brinanaer 6ensiit ocanok.

ZnCl,+2AgNO; = Zn(NO;),+2AgCIY,
Zn**+2CI+2Ag" +2N0O;™ = Zn*"+2NO; +2AgCH..
Cl'+Ag" = AgCH.
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Beieoa: [ina kapOOHAaT-HOHOB KaueCTBECHHOI peakuHeil sBnfAeTca peax-
L{HA C KMCJIOTO# C BBIZENEHHEM YIJIEKHCIIOFO ra3a:
CO;™+2H" = H,0+CO,T.

Hpakmuueckaa paboma Ne 10(c).

Honyuyenue smunena u usyueHue ezo ceoiicms
1. B mpoGupke Ha4WHAET BBIACAATLCA [a3.
t, H,SO, (xoMu)
CH;0H ———2 CH,+H,0.

KoHueHrpupoBanHas cepras kucnora 3abyupacT BOAy M3 CIUPTa U B pe-
3ynbTare o0pasyeTcs 3THIEH.

2. [pu nponyckauuu C,H, 4epe3 GpoMHyI0 Boay nocneaHas obecuBedH-
BaeTcH.

C2H4+Br2(,q) = C2H4Br2.
TpoucXoIHT OKHCIIEHHE 3THNEHa OPOMHOI BOIO#H M0 JBOWHOM CBA3M.
3. MonkucneH sl NEpMaHranaT TaKkKe OKHCIIAET ITHIIEH.
5C,H,+12KMnO,+18H,S0,=10C0O,+6K,SO,+12MnSO,+28H,0.

PactBop KMnO, obecupeunBaercs.

4. TopoxoxeM BoLacAAIOUMiicA ra3. OH rOpPUT APKHM CBETALLUMCA TNia-
MEHEM

: t
C,H;+30;, = 2C02+2H20

Ilpakmuueckaa paboma M 11(c).
IKcnepumenmanvHble 3a0a4u no pacno3HAGaAHUIO

U nonyuenuio eeuiecme

1. Ham HeoGxomMMO OnpenenuTs TPH BELIECTBA: MIHLEPHH (MHOTOaTOM-
HBI# CITUPT), aNbJICTHA, TIIIOKO3Y (YrAeBOa).

OnHo#t M3 XapaKTEepHBIX peakiMil Ui 3THX BEILECTB ABJACTCA B3aUMO-
aeiicteue ¢ Cu(OH),.

Cuavana nonyuum rugpoxcun meau (I1). s sToro k MeAHOMY Kynopo-
cy no6asum HemHoro pacrsopa NaOH.

CuSO,+2NaOH = Cu(OH),4+Na,SO,.

Betmanaer rony6oit ocanox ruapokcuaa.

1) K ofpasoBasiiemycs ocanaky NpHjibeM HEMHOTO ajibicTHAA U HAarpeem
CMeECh.

(8] 0
R—CZ, +2Cu(OH), = R—CE | +2CuOH{+H:0.

anbaerna ronyGoii METHIl
t
2CuOH = Cu,04+H,0
KenToilh KpacHbiil
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B pesynerare obpasyercs kpacHblit ocanok Cu,O.

2) Tenepb x Cu(OH), no6aBuM 1Mo KanisMm rIMLEPHH M cMech B3GonTa-
eM. Ocaok pacTBOpseTc, NMoMy4yaercs pacTBOp APKO-CHHero upera. O6pa-
3y€TCH YCTOMUMBBIFA KOMIUIEKC ITMLIEPUHA C MEABIO,

H-OH ?HZ-OH 0—CH,
2?]-!‘0H+CU(OH)29 CH—O"" ‘OH—éH +2H,0
CH~CH CH,~-OH OH—CH,

3) I'moko3a NO CBOMM XHMMYECKHM CBOVWCTBAM SBISETCH ajibAErHA0C-
NUPTOM, T.€. OHA MpPOABIAET CBOWCTBA W aNbAErHIOB, U MHOTOATOMHBIX
CTUPTOB.

Kak anemernn, oHa BCTynaer B peakLWH, XapaKTepHbIE Ui 3TOrO Kiacca
BELLECTB, B YaCTHOCTH MpH HarpeBaHuu Blaumoxeicteyer ¢ Cu(OH), ¢ 06-
pa3oBaHHEM KpacHO-kOpuuHeBoro ocaska Cu,0. Kak MHoroatoMHslii cnimpT,
IIIOKO3a JaeT pacTBOp npxo-cuuero LBeTa npu Ko0GaBJIeHUH K HEH CBEXEro
ocangka Cu(OH),.

CHZ‘{C ,(% +2Cu(OH)z:>(;H {cn—c]: +2H,0+2CuOHY.

OH "OH

2CuOH = Cu20¢+H20.

Brinapaer kpacHsiit ocanok Cu,0O.

4) Jina onpejeneHus Tpex AaHHBIX BELECTB M3 Kaxao#i npobupku noba-
BuM HemHoro Cu(OH),. B aByx npo6upkax obpa3syercsa Ipko-CHHHIi pacTBOp
(rmoko3a U raMuepuH). Tenepb HarpeeM Bce TpH CMECH: B IBYX MPOOMpKax
BBINAJAET KpPacHbIA 0CanoK (AIbAErUA H FII0K03a).

Takum o6pazom, Mbl y3HaeM B Kako¥ MpoOupke Kakoe BENIECTBO HAxo-
amTes.

2. MamuHHO€e Macno COCTOMT, B OCHOBHOM, M3 MPERENbHLIX YriIeBOJO-
pOJOB, @ PaCTUTENILHOE MAciio — M3 KHPOB, 00Pa30BaHHbIX HENpeaeabHbIMHU
KHCA0TaMH. PacTutensHoe Maciio oGectiBeuuBaeT GpOMHYIO BOLY, a MalIMH-
HOE — HeT.

3. a) lna monmyueHus NpocToro 3Gupa NpoBeeM PEaKLMIO Jeruipara-
MK 3THAOBOIO CIUPTA.

t, HZSOJ (KOHU)

2C,H;OH — C;Hs — O — C,H; +H,0.
Obpazytouii 3¢0Up HasbiBaeTcs AUITWIOBLIM. [laHHas peakuus npoxo-
IUT JIMIIB TIPH ONpPENENEHHBIX YCHOBHAX: HarpeBaHWH, B MPUCYTCTBUH
H,S0,, n npu 1u3beitke cnupra.
6) [ns nosnyuenuns anbueruna U3 CIIUPTa HYXKHO HCIOJib30BaTh Cabbii
oKMCaUTEND, Hanpumep, Cu*

t O
C,H;0H+CuO = Cu+ CH3-cfH +H,0;
O
CH;—CZH — YKCYCHbI# anbaerua.
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B) Ipu nanbHelieM OKHCIIEHHH anberHaa o0pa3yeTcs KHCioTa.
/O t
CHy-CZ | +2Cu(OH), = CH;COOH+Cu,04-+2H,0;

O6pa3syerca ykCyCHas KHCIOTa.

4. Caxap — 3TO CJI0XHOE OpraHH4eCKOE BEILECTBO, COJAEpKaLUEe AOCTA-
TOYHO 60JBLIOE KOJMMYECTBO yriepona. Utobbl jokaszaTtbh 3TO, BO3bMEM He-
MHoro caxapa U 106aBuM K HeMy H,SO4onu)-

Caxap noa AciCTBMEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTBI OTAACT
BOJly W TIPEBPATHTCA B YTJIEPOL.

H2504 (xOHLR)
Ci2Hz,0n

Konuenrpupopannas H,SO, 3abupaer Bofy y caxapa, B pe3yJbrare Mo-
smyuaercst cBo60aHbIl yriepon (YepHOe BEILECTBO).

5. a) Jlna onpeneneHHs KpaxMajia CYLIECTBYET XOpollas KauyeCTBEHHas
peakima ¢ HotoM. O6pa3syeTcs yCTOHUHBBI KOMILIEKC APKO-CHHETO LBETA.

Kanxem Heckonbko Kamness pacTBopa Hoaa Ha xaprodennb u Geneti xneb.
Ecnv Ha npoaykTax o6pa3yeTcs cHHee NATHO, TO OHH COAEPIKAT Kpaxmalt.

6) [ns mpoBepkH A6GNOKa Ha COAEPIKAHHE IIOKO3bI MPHIOTOBHM HE-
CKOMbKO Kamenib s6noyHoro coka. Jlo6aBHM HEMHOro CHHEro oOcajka
Cu(OH),. Ecau uccneayemelit pacTBOp COAEPHKHT INIOKO3Y, TO CHAaYana Mbl
NOJTy4nM CHHUIA pPacTBOPHUMBI KOMIUIEKC IVIIOKO3bI, KOTOPLIH fipH Harpesa-
HHM pa3noxuTces 1o kpacHoro Cu,O.

6. a) Cravana onpenesMM kpaxmasl, J106aBUB K KakKAOMY M3 TpeX Be-
wecTs pacTBop uojga. B nmpobupke ¢ kpaxmajnom obpasyercs CHHHH KOM-
miekc. ['NoKo3y OT caxapo3bl MOXHO OTIMYHTH 33 CHET aTbACTHAHBIX
cBoitcTe. O6a BemecTsa 001azal0T CBONCTBAMH MHOTOATOMHOIO CITHPTa, HO
TONBKO TIIOKO3a obNajaeT eme v cBoiicrBamu ansaeruaa. Jlo6asum B obe
npo6upku Cu(OH),, o6pasyerca cuauil pacrsop. Ho Toneko npu Harpea-
HHH C TTII0KO30# BeIMagaet kpacHelii ocanok Cu,O (T.e. MPOHCXOAHT OKHC-
JICHHE ANBACTHAHON rpyIbl).

6) Cravana onpeaenum Kpaxman ¢ nomotsio unoxa. Obpasyercs cHHui
KOMIUIEKC.

Tencpb NpoBepUM KUCIOTHOCTH PacTBOPOB Mbifla M rIHUEpHHA. [nniie-
PHH HMeeT CTaBOKHCIYIO CPERY, a MBLIO — HIETOUHYIO.

Cnuuepun Taioke obpasyer ¢ Cu(OH), cunuit pacTBop (cBOHCTBO MHOTO-
aTOMHBIX CITUPTOB).

7. Harpeem nosnyuenHble pactBopbl. B oaHo#t u3 npoOHpok BeimagaeT
6enblit ocanok — MPOUCXOAMT AcHarypauus 6enka. C IIMUEPHUHOM MPH Ha-
rPEBaHNM HUYETO HE MPOUCXOIMT.

12C+11H,0.
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ITpakmuueckaa paboma Ne 12(c).

Pacnosnaeanue nracmmacc
MpuBeneM U1 AAHHBIX BUAOB I1ACTMACC CTPYKTYPHbIE GOPMYITBL.
Monnstunen (— CH,—CH, —) o,
Monusununxnopun (— CH, —CH — ) ,,

Ci
Honucrupon (- CH, — CH -),,
— OH OH =
OeHondopmanbaerniHas cMoJia +—CH, CH, CHy—
OH
CH, CH,
L i

Hpaxkmuueckaa paboma Ne 13(c).
Pacnosnaeanue 6010KoH

3anuieM CTpyKTypHbIE GOPMYJSIbl HCKYCCTBEHHBIX BOJIOKOH:

ALIETaTHOE BOJTOKHO | — C6H702(O|?CH3)3 —In-
(0]

Kanpon [~ (CH,)s — ﬁl: —NH—1,.
0

Jlascan [—“C —@ - I(‘: ~O-CH,-CH,;-0-], .
O

O



Cnpaeounoe uzdanue

Iagpuna Mapus CepreeBna
CopyeBa ExaTepuna AnexcanaposHa

JomamHsas padoTa 1o XHMHH
3a 9 Kjacc

UznarensctBo «IK3AMEH»

'vrueHnyeckuii ceprudukar
Ne POCC RU. AES1. H 16054 ot 28.02.2012 .

Buimyckatonit penaxrop J1.4. Jlanno
Texuuueckuit pesaxrop 7. B. Pamioxuna
Koppexrop H.C. Cadoenuxosea
Lu3aiia o6noxku H.P. 3axapkuna
KommnbloTepHas Bepcrka 4.4. Mopososa, M.B. [lemuna

105066, Mocksa, yn. Hiwokusaa KpacHocenbckad, a. 35, ¢p. 1.
www.examen.biz
E-mail: no o6mwum sonpocam: info@examen.biz;
10 BOMpocaM peaiusauuy: sale@examen.biz
Ten./(akc 641-00-30 (MHOroKaHaNBHBIH)

Ofbiepoccuiickuii KraccHpuKaTop MpOAYKLHH
OK 005-93, oM 2; 953005 — KHUTH, OpOILIOPHY, JIUTEPATYDa YueOH

Texcr orneyatad ¢ AHAMO3NTHBOB
B OAQO «BnaguMHpcKas KHIDKHASA THIIOrpadus»
600000, r. Brnagumup, Okta6pbcKuit npocnekT, A. 7

KauecTBO ne4yary cooTBETCTBYET
KayecTBY NPEJAOCTaBNEHHLIX AUANO3HTHBOB

Io Bonpocam peanu3auuu 06paMATLCHA NO Te.:
641-00-30 (MHOTOKAHANbHDLII). '



YBAXAEMDbIE [TOKYIIATE/IH!

Kuwru usnarenscrea «3K3AMEH» moxHo npuobpectn
ONTOM H B PO3KHLY B CIEIYIOLUIHX KHHTOTOPTrOBbIX OPraHH3aUHAX:

Mockea

HI1 Crenasos — Ten. 8-926-132-22-35
000 «Jlynan — Ten. 8-916-145-70-06; (495) 688-59-16
TA Bubauo-Taobyc - Tea. (495) 781-19-00
JK Mensenkoso —~ Ten. (495) 476-16-90
Jom xuury Ha Jlanoxcxoit — Ten. (499) 267-03-02
Mononas reapaus — Ten. (499) 238-00-32
Hlar x navepke - Tea. (495) 728-33-09, 346-00-10
Cems macazunos Mup wxonviuxa

Canxr-Mevepbypr
Konnubpu - Ten, (812) 703-59-94
Canxr-INerepGyprexuii nom rmru — Ten, (812) 448-23-57
Byxsoen — Ten. (812) 346-53-27
Bex Pasputus — Ten. (812) 924-04-58

ApxaHreancx
AB®-xuura - Ten. (8182) 65-41-34
Bapnaya
Jleronucs ~ Ten. (3852) 33-29-91
Baaroseuenck
Y Kanyruu - Ten. (4162) 35-25-43
Bpanck
Byksa - Ten. (4832) 67-68-92
Boarorpaa
Kaccannpa ~ Ten (8442) 97-55-55
Baaausocrox
Tlpumopckuii Toprosbiit oM kv — Ten. (4232) 63-73-18
Boponex

Amutans - Tea. (4732) 26-77-77
Pnoxca - Ten. (4732) 21-08-66
Exatepunypr
TL| Jliomna — Ten. (343) 228-10-70
Jom knuru - Ten. (343) 253-50-10
Anuc — Ten. (343) 255-10-06
Ecceuryxu
YTl 3undenko — Ten. (87961) 5-11-28
Hpxyrex
TMponanutd - Tea. (3952) 24-17-77
Marasun Csernaua - Ten. (3952) 24-20-95
Kazaun
Aucr-Tlpecc — Ten. (8435) 25-55-40
Tauc - Ten. (8432) 72-34-55
Kananuuurpan
Kuurn & Knuxeuku - Ten. (4012) 65-65-68
Knpos
Kuuru neram - Ten. (8332) 51-30-90
Kpacnonap
Koropra - Ten. (8612) 62-54-97
BywITpecc - Ten. (8612) 62-55-48
OMITL IMepcnekTnsn o6pasosanus — Ten. (8612) 54-25-67

Kpacnonpex
Ipans - Ten. (3912) 26-91-45
Kocrpoma
Jleonapno - Tes. (4942) 31-53-76

Kypex
Ontumuct — Ten. (4712) 35-16-51
Jlennuck-Kynenxnii
Kpyrosop - Ten. (38456) 3-40-10
Maraxan
Suona ~ Ten. (4132) 65-27-85
Mypmauck

Teae#t — Ten. (8152) 43-63-75

Humnwuit Hosropoa
Yuebuan knura - Ten. (8312) 40-32-13
Mapons — Ten. (8312) 43-02-12

Jom xuuru - Ten. (8312) 77-52-07
Lxonap - Ten. (8312) 41-92-27
Hosocubupex
Ton-kuura — Ten. (3832) 36-10-28
Cubsepk - Ten. (3832) 12-50-90
Ton-Mozyc — Tena. (3832) 44-34-44

Opeubypr
®onuaut — Ten. (3532) 77-46-92
MMewsa
Anoreii - Ten. (8412) 68-14-21
epmb

Turp - Ten. (3422) 45-24-37
Ierponasnosck-Kamuarcknii
Hosasn kunra - Tea. (4152) 11-12-60

Mpoxonbescx
Kuuxabtit oM ~ Ten. (38466) 2-02-95
Mckos
Tenuoc - Tex. (8112) 44-09-89
TaTuropex

Y1 JloGanosa — Ten. (8793) 37-50-88
Trosn kuura ~ Ten. (8793) 39-02-53
Poctos-na-/lony
®asron-npecc - Tea. (8632) 40-74-88
Maructp — Ten. (8632) 99-98-96
Psyaus
TH Npoceeutenne — Ten. (4912) 44-67-75
T Bapc - Ten. (4912) 93-29-54
Camapa
Yakona — Ten. (846) 231-22-33,
Metuna - Ten. (846) 269-17-17
Caparos
Iemepa ~ Ten. (8452) 64-37-37
Nonurpaduct - Ten. (8452) 29-67-20
Crpeneu u K - Ten. (8452) 52-25-24
Cmonenck
Kpyro3op - Tes. (4812) 65-86-65
Ponuux - Ten. (4812) 55-71-05
VYyebHas kHura — Ten. (4812) 38-93-52

Teeps
Kumxnan naska — Ten. (4822) 33-93-03
Tyaa
Cucrema Imoc - Ten. (4872) 70-00-66
Twomenn
3nanue - Ten. (3452) 25-23-72
Yaau-Ya3
NonuHom - Ten. (3012) 44-44-74
Yoa
Dnsuc - Ten. (3472) 82-89-65,
Xa6aposcxk
Mupc - Ten. (4212) 26-87-30
HYeanbunck
Hurepcepsuc JITJ - Ten. (3512) 47-74-13
Yepenosen
IMurep INan - Ten. (8202) 28-20-08
Yura

4Il I'yaun — Ten. (3022) 35-31-20
H0xno-Caxannnck
Bects - Ten. (4242) 43-62-67
Axyrek
Kuuxsniit mapxer — Ten. (4112) 49-12-69
Axyrcknit kunxueiit gom ~ Ten. (4112) 34-10-12
Apocnasab
Hom xunru — Ten. (4852) 72-52-87

TMo Bonpocam MPAMBIX ONTOBLIX 3aKyTIOK 0OpauaiTecs
no Ten. (495) 641-00-30 (MuorokanansHetir), sale@examen.biz
www.examen.biz



