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IHosicHuTEe/IbHAA 3aIIUCKA

Ilenp NPaKTUYECKUX 3aHATAW MO0 JUCHUIUIMHE «XUMHUS» —
yriyOJIEHHOE U3yUYEeHUE Pa3/IeioB TUCIUILIAHBI.

B Xxone mpakTuyecKkux 3aHSATUUA CTYJIECHTBI CMOTYT YCBOUTH U
rIy0ke TOHSATh TEOPETUUYECKHUE TIOJIOKEHUS Kypca, MNPHOOPETYT
HAaBBIKM CAMOCTOSITEILHONU paOOThI B PEUICHUH TPAKTUYECKUX 3a]1a4.

CamocTosiTennbHast paboTa CTUMYJIMPYET MO3HABATEIbHBIA UHTE-
pec CTYJIEHTOB, pa3BUBasi HHTEJUIEKTYaJIbHbIE YMEHUS U HABBIKU.

B pe3ynbTarte u3ydeHus: JUCIHUIIIUHBL «XUMUS» GOPMUPYETCS
COBPEMEHHOE MUPOBO33PEHUE O POJIU U MECTE XMUMHUHU B COBPEMEHHOM
HAay4YHOU KapTHHE MHPA, PA3BUBAETCA y CTYJEHTOB TBOPUYECKOE MBIIII-
JICHUE JIJIs PELICHUS TPAKTUYECKUX 3a]1a4.

Texkymmii KOHTpoOJIb mpoBoauTcs Ha 5, 9, 13 u 17 Hepensax ce-
MeCTpa B BUJIE OINPOCA MO KOHTPOJbHBIM BOIIPOCAaM, MPOBEPKE UHJIH-
BUIyJIbHBIX MUChbMEHHBIX 3aJJaHUM M pacUETHBIX 3a]1a4.

TpeOoBaHusi K MPOBEIEHUIO
NPAKTHYECKUX 3aHATHH

[Ipuctynass K HM3yYECHUIO JIUCHUILUIMHBI «XUMHS», CTYACHTY
HEO0OXOUMO BHUMATEIHLHO O3HAKOMHUTHCS C TEMATHYECKHUM IUIAHOM
3aHATUH, CIIMCKOM PEKOMEHI0BAHHOM JTUTEPATYPHI.

[Ipyu moATOTOBKE K MPAKTUUYECKUM 3aHSTHUSIM CTYJCHT B 00s3a-
TEJIbBHOM TMOPSAJIKE U3y4aeT TEOPETUUYECKUN MaTepUall B COOTBETCTBUU
C METOJIMYECKUMHU YKA3aHUSAMU K MTPAKTUYECCKUM 3aHSITUSM.

Bpems npoBenenust mpakTuueckoro 3aHatust 90 MuH.

ITo pe3ynmpraTaM MPAKTUYECKOTO 3AHATHS HPEITI0KEHBI UHIUBH-
IyaJbHbIE MUCHMEHHBIC 3aJaHUSI, KOTOPHIE CTYAEHTBI JOJKHBI pe-
IIUTb.



1 CEMECTP
IIpakTyeckoe 3ansaTue Ne 1
PEIIEHUE 3AJAY HA YCTAHOBJIEHUE MACCOBOM
JOJIM XUMMNYECKHUX 3JIEMEHTOB

Lenv 3anamusA; HAYYUTCS BBIYUCIISTH MAaCCOBYIO JIOJII0 XHUMUYE-
CKHX DJIEMEHTOB, U3yUUTh T'a30BbIC 3aKOHBI.

OBLUE [1OJIO’KEHUA

ANTOpUTM pelieHusl 3ajiad, pacCMaTpPUBAIOIINX BBIBOJ (HopMy-
Jbl XMMHAYECKOTO BEIIECTBA MO UX KOJIUYECTBEHHOMY COCTaBY, SIBJISI-
€TCs, MO-BUAMMOMY, TPOCTEHIIINM.

K 3agauam 3TOro TMma OTHOCATCS 3aJayd, B KOTOPBIX HAJIUYHE
MOJTHOM MHQOpMAIUA O KaueCTBEHHOM COCTaBE BEIIECTBA SIBJISICTCS
00s13aTeNIbHBIM yCa0BUEM. [Ipu 3TOM KOJIMYECTBEHHBIE COOTHOIICHUS
KOMIIOHEHTOB 3aJal0TCsl, KAaK MPaBWIO, HWX MAaCCOBBIMU JOJISIMU
(B Macc. %), MO KOTOPBIM PACCUUTHIBAIOT MOJSPHBIC COOTHOIICHUS
KOMIIOHEHTOB, YTO W MPUBOJUT K YCTAaHOBJICHHIO MpocTeiiie (op-
MYJIbl XUMUYECKOTO BEIIECTBA.

Heo0xoauMo OTMETHTh, UTO YCTAaHOBJIEHHUE TpocTeniei hop-
MYJIbl XUMHYECKOT'O BEIIECTBA, KOT/1a aHAIU3UPYEMbI 00OBEKT — He-
OPraHUYEeCKOE COEIMHEHUE, OOBIYHO SIBJISIETCSA OKOHYATEIbHBIM pe-
ImeHueM 3ajadd (M3-3a CYIIECTBOBAHMS OJIHO3HAYHOCTH U €JIUH-
CTBEHHOCTH PEIICHUS ).

B T0 ke Bpewmsi, pyu aHAIN3€ OPraHUYECKHX OOBEKTOB PEIICHHE
3a1a4i 00 YCTaHOBJECHUM (POPMYJIBI XMMHUUYECKOTO BEIIECTBA TOIBKO
M0 JJAHHBIM O €T0 KOJIMYECTBEHHOM COCTaBE CTAHOBHUTCS HEOJIHO3HAY-
HbIM (M30MEpPUSs, TOMOJIOTUS U T. J.) U TpeOyeT UCMOJIb30BAHUS JO-
MOJTHUTENBHBIX JaHHBIX. [I03TOMY B HacTOsIIEM pa3jeie MPUBEICHBI
JUIIb T€ 3aJ]a4d, B KOTOPBIX B KAUECTBE OOBEKTOB BHICTYNAIOT HEOP-
raHUYECKUE COCTUHECHUSI.
3amaya 1. YcTtaHOBUTH POpMYITy XUMHUYECKOTO COCTMHEHHUS HA OCHO-
BaHWM JAHHBIX O €r0 KOJIMYECTBEHHOM COCTaBe: xene30 — 46,67 % u
cepa — 53,33 %.

Pemenne. Bo3smem 100 r Hem3BecTHOro BeliecTBa. lorma B
BBIOpaHHON HaBeCKe MOCJEAHEro OyaeT conepxkarbes 46,67 r kene3a
u 53,33 r ceprl. OnpeeuM KOJIMYECTBO BelllecTBa (JKejie3a U Cephl) B
COOTBETCTBYIOIIUX UM Maccax.



m(Fe) 46,67

Fe) = = = 0,833 ,
v(Fe) M(Fo) ce MOJIb
(5T 5333
v(S) = M)~ 32 © MOJIb.

HpOBGI[eHHBIe pacCUdCThI ITOKA3bIBAKOT, YTO MOJIAPHOC COOTHOIIC-

HUC KOMIIOHCHTOB!
v(Fe) 0833 1

v(S) 1,666 2
MI03BOJISCT MIPUIIKCATh HEU3BECTHOMY BellleCTBY popmyiy FeS,.

JIeHCTBUTENBHO, TAKOE BEIIECTBO CYIIECTBYET. DTO U3BECTHBIM
MHHEPAJ — ITUPHT.

NuauBuayaibHble 3a1aHUS .

1. Hammucate dhopMyny XHMHUYECKUX COSIUHCHHUH, 3HAS WX TIPO-
IEeHTHBIN cocTaB: a) cepbl — 40 %, kucinopoaa — 60 %; 6) Bogopoma —
2,12 %, azora — 29,79 %, xucnopoma — 68,09 %.

2. BriBeaute mpocreiiniyto GopMyiy MHUHEpaJIOB, 3Has Macco-
BBIC JOJIM KOMIIOHEHTOB, BXOJISIIIIUX B UX COCTaB: a) HaTpus — 37,9 %,
amomunusa — 12,9 % u ¢ropa — 54,2 %; 6) meau — 34,63 %, xenesa —
30,46 % wu ceper — 34,91 %; B) xamsa — 14,0 %, amomunans — 9,7 %,
kpemuus — 30,5 % u kucnopoaa — 45,8 %.

3. BeiBequTe mpocTeHIyr0 MOJCKYSApHYIO (BopMyny XUMHUe-
CKOT'O COCIMHCHMS, 3Has MAaCCOBBIC JOJU KOMIIOHCHTOB, BXOSIINX B
ero cocta: HaTpus — 14,28 %, cepsl — 9,94 %, xkucnopoaa — 19,88 %
1 BOJIbI — 55,90 %.

4. Okcup xene3a (II) oTHOcUTCS K COETMHEHUSAM MIEPEMEHHOTO
coctaBa. Ero cocraB MoxeT ObITh BbIpaxkeH dhopmyoit Fe; 0. Onpe-
JEUTE TMPOCTECHIY0 (GOpMYJTy OKCHJA, €CIITHM M3BECTHO, YTO 00pas3ell
ero maccout 13,8 r comepxut xkene30 maccout 10,6 r.

5. Ilpu ananu3e okcuaa Mapraiia, OTHOCSIIETOCS K OepTOIIIH-
naM (HECTEXHOMETPUUCCKUM COCIMHEHHUSM), YCTAaHOBJICHO, YTO Mac-
coBas J1oJist Maprasiia coctasisiet 68,9 %. Onpenenute hopmyiy 3To-
IO OKCHJIA.

PaccMoTpuM anropuTm pemieHns «00paTHBIXY 3a1ad.

3agaya 2. MoHpl aMMOHHS 00pa3yioT ¢ HEKOTOPHIMHU dJIEMEHTA-
Mu X u Y coegunenust NH XY; (MaccoBasi 10Jii MOHOB aMMOHMS
paBHa 22,5 %) u NH4XY, (maccoBas 1015 MOHOB aMMOHHS paBHa
28,125 %). Onpenenure 3meMeHTH X 1 Y.

6



Pemenue. O003HaYMM MOJISIPHYIO Maccy 3JIeMEeHTa X CUMBOJIOM
M(X), a ¥ — M(Y). Torna Ha OCHOBaHUH OIPEICICHUS MaCCOBOM J0-
JYM KOMIIOHEHTAa B COEIWHEHUM MOKEM 3allicaTh JABa ypaBHEHUS IS
coequaeHnit NH4XY3 u NH, XY, cooTBETCTBEHHO:

M(NH}) 18
B = LA = 0,225
V7 M(NH,XY,) ~ 18+ M(X) +3M(Y) 77
MINH;) 18 = 0,28125

2 T M(NH,XY,) ~ 18 + M(X) + 2M(Y)

Pemenne mony4eHHON CUCTEMBI YPABHEHUHN MO3BOJISIET YCTAHO-

BuTh, 4yto M(X) = 14 r/monb (X —azor), a M(Y) =16 r/momp (Y —
KHCJIOPOI).

NuauBuayaibHble 3aJaHUA .

1. Kanuit oOpazyeT ¢ HEKOTOPHIMU dJIeMeHTaMHU X U Y COeuHE-
aust Ky X,Y3 (MaccoBast moist kanust pasHa 41,05 %) u K,XY, (Macco-
Bast 10J14 kanus paBHa 44,83 %). Onpenenute 3neMeHTsl X 1 Y.

2. DnemenThl X 1 Y oOpasyroT coenunenuss XY, (maccoBas
noJist kucaopojia paBHa 48,48 %) u X,Y 4,07 (MaccoBasi 10J19 KHCIOPO-
na paBHa 55,44 %). Onpenenure 351eMeHThl X U Y,

3. Onementsl X, Y U Z MOTYT 00pa3oBBIBaTh CIEIYIOIIUE CO-
equHeHus: XoY 2Lz, XoYZy u XY Z3. [lpuuem B coenuHeHusx XoY,Z3
n X,YZ, MaccoBas 1o dyeMenTa Z cocTtaBiseT 25,26 u 36,78 % co-
OTBETCTBEHHO. MoJsipHast macca coenuHeHust X,YZ; — 158, Onpene-
JIATE DJIEMEHTHI X, Y u Z.

4, Onementsl X, Y u Z MOTyT 00pa3oBBIBATH CIIEIYIOIIUE CO-
equHeHusi: XoY4Zy, XY Z3 o X,Y,Z, llpudeM B COEIUHEHUSAX
XoYaZy m XoYoZ, MaccoBasg noiist djieMeHTa X coctaBisieT 40 u
26,67 % cooTBeTcTBeHHO. MoisipHasi Macca coequHeHust XY,Z3 _ 62.
Omnpenenute seMeHTH X, Y u Z.

IIpakTuueckoe 3ansitue Ne 2
PEIIEHUE 3ATAY HA PA3JIMYHBIE BU/IbI
KOHIEHTPAIIUN PACTBOPOB
Llenv 3anamusA: U3y4UTh CIOCOOBI BBIPAKEHUS KOHIICHTPALIMU
pPacTBOPOB, pacCYUTATh MOJISIPHYIO KOHIEHTpaluio — Cy, MOJSIPHYIO
KOHIIeHTpanuio dkBuBajgeHTa — C,,, (HOpManbHOCTh pacTtBopa — Cp),
MOJISUIBHYIO KOHILIEHTpauuu pactBopoB — Cp,, TUTp pacTtBopa — T.



3agaua 1. PactBop Aly(SO,) ¢ maccoBoit moneit o =10% u
IJIOTHOCTRIO pacTBopa p = 1,105 F/CMB(MJI). Paccuuraiite MOJISIpHYIO
KOHIICHTPAIIMIO, MOJISIPHYIO KOHIICHTPAIIMIO SKBUBAJICHTA, TUTP, MO-
JSTBHOCTD, MOJISIPHYIO JIOJIIO BEIIECTBA.

Pemenue.

Haiinem maccy 1 1 pactBopa, Beipa3uB 00beM B mut: 1 1 = 1000 mi.
Mp—pa = PV =1,105-1000 = 1105,
T.K. pactBop 10 %, To cnenyer,
eciu B 100 1 pactBopa conepxkutcs 10 T Aly(SO,),

To B 1105 r pactBopa comepxutcsa M Aly(SOy,)

(1105-10)
MaL,(50,)5 = 100 = 110,5.

MA|2(304)3 = 342 r/mob.

1) MoasipHas KOHIIEHTpALKs pacTBOpa.
n m 110,5 MOJIb

= — = = = 0’32
Cu V M-V 342-1 I
2) MonsipHasi KOHIICHTPAIIHUS SKBHUBAJICHTA PacTBOPA.
Cy
C:—)KB. —
f

1

f — dakrop skBUBaneHTHOCTH, I coNH f = * By, TO3TOMY

1
fAlZ(SO4)3 =5 3=1/6

1
Coxs. = 0,32 i 1,92 mosb — 3kB/21 = 1,92H

3) Tutp pacTBOpa — Macca BemecTBa B 1 M1 pacTBopa.

Mu1,(504)3 110,5 = 0,1105 r/mn

V. 1000
4) MonsnpHOCTh pacTBopa — KomdecTBo BemectBa B 1000 r (1 xr)

BOJIBI.

[To ycmosuto 3amaun B 100 r pactBopa comepxutcs 10 T Al (SOy4) n

90 r H,0, mmoTHOCTH BOABI paBHA 1 T/M1, 00BeM BOABI paBeH 90 M.
ecau B 90 mu Boabl conepxkurcs 10 T comnm,

T0 B 1000 MJI BOABI COAEPKUTCS M T CONU:

(1000 - 10)
mAlZ(504)3 == 90 == 111,1 .
m 111,1

Nal,(504)3 = M = 342

NMe

T =

= 0,325 MmoJib



n
Cm = % = 0,345 MoJIb /KT

5) MousipHasi 107151 COJIM — OTHOIIICHHUS KOJUYECTBA BEIIECTBA COJIN
K CYMM€ KOJIMYECTBA BEIIECTBA COJIM M KOJHWYECTBA BEIIECCTBA
BOJIBI.
Haipgem maccy Bogpl:
994,5

Moo = 18 F/MOJ'H), nHZO =g = 55,25 MO/Jb

X — MOJApHas A0S BEIIECTBA,

Xa1,(504)5s = My (504)5/ (Mat, (505 + MH,0)
0,325
Xatx(s0s =325 4 55,25 00°8
OtBet: Cy; = 0,32 monw/n; C,,; = 0,92 Mosp-skB/1 = 1,92 H;
T =0,1105 r/mi; Cy, = 0,345 monb/kr; Xapsos) = 0,0058.
3apaua 2. Paccuuraiite 00meMbl 10 % u 60 % pactBopoB HNO3,
KOTOpBIE HeOOXOXMMO cMemars 1t moxydenus 100 m® 30 % pacTso-
pa a30THOM KHUCJIOTBHI.
Peiuenue.
[Tosb3yeMcst METOIOM CMENICHHSI HITH METOJIOM KpecTa.

OtHoLeHne 00LEMOB PACTBOPOB:
Veoy, 2

Vio, 3
Heo0xoaumo B3s1Th 00beM 10 % pacTBoOpa:

3
Viow, = T 100 = 60m3,
u 00beM 60 % pacTBOpa KUCIOTHI:

2 3
Veoss = ¢ + 100 = 40n°.

Otrer: st npurorosnenust 100 M° 30 % pacTBOpa a30THOI
KHCIOTHI HeoOxomumo cmerrats 60 m° 10 % pactopa ¢ 40 m° 60 %
pacTBoOpa KUCIIOTHI.

3agauva 3. Kaxkoii o6vem 96 % (mo macce) H,SO,4 (TUIOTHOCTBIO
pactBopa p = 1,84 r/cM’) M KaKyI0 Maccy BOJbI HyKHO B3SITh ISl IIPH-
rorosieHus 100 miu 15 % pacTtBopa cepuoit kuciotsl (p = 1,10 F/CMB).

Pemenue.

Haxomxum maccy 15 % pactBopa:
Mpacrsopa = 100 - 1,10 = 110 .
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= Mgpemecrna 100%
Mypacrsopa

mH2504 =110 - 0,15 = 16,5 r

Haxonum maccy 96 % pactBopa:

16,5
Mypacreopa = 0)? =17,19r.

O6bem 96 % pacTBopa CepHOI KUCTOTHI PABEH:
1719 93
184 7

Macca BojibI paBHa: My, 0 = 110—-17,19 = 82,1 r.

4TO COOTBETCTBYET 00BbeMY BOJBI paBHOMY 82,1 MIT (pH2o = 1 r/Mi).

OtBer. 82,1.

NuauBuayanbHble 32 1aHUA:

1. Paccumutaiite o0nembl 20 %-ro u 40 %-ro pactBopoB HNOs3,
KOTOpbIE HEOOXOJMMO CMemIaTh, YTOObI moxy4duTh 600 em® 30 %-ro
pacTtBopa.

2. OnpenenuTb MaccCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MOJIY-
yeHHOM cMemeHueM 300 r 25 %-noro u 400 r 40 %-noro (1o Macce)
pPacTBOPOB ATOrO BELIECTBA?

3. Kakoit o06beM 96 %-HOil (MO Macce) CEpHOM KHCIOTHI
(p = 1,84 r/mMmn) u Kakyro Maccy BOJABI HY>KHO B3ATh JJI MPUTOTOBJIE-
Hus 100 mo 15 %-noro pactBopa HySO4 (p = 1,10 r/mur)?

4. Kakyrwo Maccy BoAsl HYxHO n00aBuTh K 200 ma 30 %-Horo
(mo macce) pactBopa ruapokcuaa Hatpus (p = 1,33 r/mi) mis momy-
yenus 10 %-Horo pactBopa menodu?

5. OnpenenuTts Maccy KpUCTAIIMYECKOTO HUTpaTa aMMOHHS U
BOJIbI He0OXouMbIe 1Jis nipuroToBieHust 3 1 40 %-Horo (1o macce)
pactBopa (p = 1,173 r/mn)?

6. Jlo kakoro oobpema HeoOxomumo pazdaButh 700 M 40 %-
Horo (o macce) pactBopa NaOH (p = 1,437 r/mit), 4TOOBI MOTYYUTD
10 %-nsr1it pactBop mwenouu (p = 1,115 r/mi)?

7. 3 400 r 50 %-Horo (mo Macce) pacTBopa CEpHOM KHCIOTHI
BbllTapuBannemM yaamwid 100 r Bogel. Uemy paBHa MaccoBas J0Js
CEepHOM KHUCJIOTHI B OCTaBIIEMCS pacTBope?

8. Belunciaure MaccoByr 00 Cyibdara HaTpUs B PacTBOpeE,
noJiydeHHOU npu pactBopeHur 100 I KpUCTAIITUYECKOT0 MUPpAOMINTa
Na,SO, - 10H,0 B 400 r BOJEHI.

4 M.
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9. Beruucnaure MoisipHOCTh M MOJIsLIBHOCTE 10 % pacTtBOpa cep-
HO1 KucnoThl (p = 1,069 r/mn).

10. MaccoBas nomas conu B paccotie 6 %. IIpu ynapuBanuu 500 r
TAaKOro paccoiia ero macca ymenbimiachk Ha 100 r. Paccuuraiite mac-
COBYIO JIOJIIO COJIA B TIOJIYYEHHOM PACCOJIE.

11. Yemy paBua maccoBas gonst 0,2 M pactBopa (NH;),SO4
(p = 1,015 r/mn)?

12. PactBop (NH,4),SO, ¢ MaccoBoii moacit 20 % IJIOTHOCTBIO
(p = 1,111 r/mn). Paccuutaiite MOISIPHYIO KOHIICHTPALIHUIO.

IIpakTn4yeckoe 3ansaTue Ne 3
PEILIEHUE 3AIAY HA I'A3OBBIE 3AKOHBI

[env 3ansamus: M3y4nuTh NpUMEHEHUE ypaBHeHHs KnanepoHa—
MemneneeBa K peLICHUIO 3a/1a4.

YpaBauenue Kianerpona—MeHnjaeneeBa HENOCPEACTBEHHO
CBSI3bIBACT (PM3MYECKHE M XMMHYCECKHE IapaMeTphl CUCTEMBI, a €ro
WCIOJIb30BAaHUE CTOJIb OYEBHUHO, YTO HE TPEOyEeT CNEHUAIBHOIO pa3-
oopa. Tem He MeHee yOeauMcs B MPABUIILHOCTU €0 MPUMEHEHUs Ha
paHee pa3o0paHHOM IIpPUMEDE.

3apauya 4. Cmech O, u CO, ipu 0°C u P = 84,04 kIla Haxoautcs
B 3aMKHYTOM peakTope oobemoMm 13,5 1. Ilocne BBeaeHUS B CUCTEMY
cBeXenpUurotroBieHHOro CaO U JIUTEIbHON BBIAEPKKU CUCTEMBI IIPU
0°C paBnenue B cucteme noHu3uiaoch 1o 50,42 klla. Onpenennuts co-
CTaB UCXOJHOM CMECH.

Pemenue. Ilonb3ysce ciencteueM u3 ypaBHeHus Knamneipona—
MengeneeBa 151 MOCTOSIHHBIX V U T

P RT
- (7) v,
M0JIy4aeM COOTHOIIEHUE, CBI3BIBAIOIIECE AABJIECHUS M KOJMYECTBA Ta-
30B B ucX01HOM (P v1) 1 koHeunoM (P,, v,) cocTosHHSX:
h_n
P, B U3
N3 ypaBuenus Knanelipona—MenaeneeBa HaxoauM 00IIIee YucC-

JIO MOJIEN B UCXOJTHOM CMECH

A
T RT
otkyzaa vy = 0,5 Mob.

11



Ucnonb3yst BepakeHue (1), paccumThiBaeéM KOJUYECTBO KHUCIIO-
pona v, = 0,3 MOJIb, cOZIepKAIIEroCcss B PEaKTOPE MOCIIEC MOTIIOIICHHUS
CO,. CunenoBarenpHo, konndectBa CO, 1 O, B HCXOJTHON CMECH COOT-
BETCTBEHHO paBHbI 0,2 MoJb 1 0,3 MOJIb.

OtBet: v{(CO;) = 0,2 Mmo1b;v,(0,) = 0,3 MOJIb.

NuauBuayajbHble 3a1aHMUS:

1. Macca 0,327 1 raza npu 13° C u pgaBiaenun 1,040 - 10°I1a
paBHa 0,828 1. Berunciure MOJISIPHYIO MaccCy rasa.

2. Ilpu 17°C u naBaenun 1,040 - 10°I1a macca 0,624 - 10°w° ra-
3a paBHa 1,56 - 107 kr. Onpenenure MOJISIPHYIO Maccy rasa.

3. PaccuuTaiite MmossipHyt0 Maccy rasa, eciau 7,0 T ero mipu 20° C
1 0,253 - 10° I1a 3aHUMAIOT 00BEM 22,18 n.

4, Kakoil 00BbeM, U3MEPEHHBIM MPU HOPMAIBHBIX YCIOBUSIX
(n.y.), 3arimet 0,01 momnp raza, Haxozsmierocs npu 50° C u naBjaeHUn
0,839 10°Ia?

5. Cmecb NO;, u N,O4, OMeIIeHHAS B 3aMKHYTBIA cOCy]] 00Obe-
MoMm 3 1 nipu t = 50° C, xapakrepuszoBanack gasienuem 179 klla. Io-
cle OXJIaXIAEHUsST CUCTEeMbI 10 2° C ¥ yCTaHOBJICHUS B HEW paBHOBECUS
naBjaeHue ctaio paBHbIM 683,8 klla. Onpenennre cocTaB MCXOAHOM
CMECH, €CIIA mporecc numepu3anuu rnpu 2 °C MOJTHOCTBIO 3aBEPIICH.

IIpakTuueckoe 3anstue Ne 4
PEINIEHUE 3AJIAY HA YCTAHOBJIEHUE ®OPMYJIbI BE-
IHIECTBA

Llenv 3anamus: HAy4YUTHCS pEIIaTh 3ajadyd Ha YCTAHOBJICHHUE
(dhopMyJIbl BEIECTRBA.

AJNTOPUTM pEIIeHUs 3a/1a4 ATOTO THUIIA OCHOBAH Ha MCIOJIH30Ba-
HUU 3aKOHA 3Keusanenmos, cpopmynnpoBanHoro B. Puxtepom B
1792-1794 11.: xumuueckue snemeHmsl COCOUHSIOMCSL Opye C OPY2OM 8
CMPO20 ONPeOesieHHbIX KOJIUUEeCmB8ax, COOMEemcmeayoujux MOJPHbIM
maccam ux skeusanenmos. IIoHSATHE MOJISIPHOM MacChl SKBHUBAaJICHTA
AJIEMEHTOB OBLIO BBEAECHO JIJIs COMOCTABICHUS UX «COECAUHUTEIBHOI
CITIOCOOHOCTH M JI0 CHX TIOp SBJISETCS B XUMUM (OCOOEHHO B aHAJUTHU-
YECKOW XUMUU) OJTHUM U3 BOKHEHIIUX.

MossipHOM MacCOM 3KBUBAJIEHTA XMMHUUYECKOIO 3JIEMEHTa Ha3bl-
BAIOT TaKyl €ro Maccy, koropas coeaunsiercs ¢ 1,008 4. m. (dactu
Macchl) Bogopoa uin 8,0 4. M. KUCIIOpOa WJIM 3aMellaeT 3TH MacChl
B COCJIMHEHUSX.
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3agauya 3. HeusBectHoe coennHenue coaepxurt 24,68 % kanus,
34,81 % wnemsBectHoro Merawia u 40,51 % kucimopoma 1mo macce.
Onpenenure Gopmynny 3TOro COCTMHEHMUS.

Pemienue. Bo3pmem 100 r HeumsBecTHOro BemiecTBa. Tormga B
ATOM HaBecke OymeT coaepkartbes: 24,68 T xamus, 34,81 T onpenens-
emoro Metayia u 40,51 r kuciopoaa. PaccuuraeMm KOJIUYECTBO BEIllE-
CTBa (KaJus U KUCIOPO/ia) B COOTBETCTBYIOIIUX UM Maccax:

o = M) _ 2468 _ o

\% "M - 39 Y MOJIb,
0y MO _4051_, .,

\" _M(O)_ TR MOJIb.

HpOBCI[CHHI)IC OLOCHKHU ITOKA3bIBAIOT: YTO MOJIIPHOC COOTHOIIC-

HHE YTHX KOMIIOHCHTOB COCTABIISICT
v(K) 0633 1

v(0) 2,532 4

DTO MO3BOJISIET YTBEPKAATh, YTO HEU3BECTHOE BELIECTBO — COJIb
KaJIMsl, a KUCJIOPOJ BXOJUT B COCTaB aHMOHA, opMuUpyemMoro mnepe-
XOJIHBIM MeTajiiom Me.

[Tocne 3anucu GopMysbl COSTUHEHHS B 00IIEM BHUJE C UCIOJIb-
30BaHKEM 3akoHa dkBHUBajeHTOB: K(MeQ,), monydaem, uro I(K) = 39
coequHeH B HeM ¢ D(MeQy), a mo ycinoButo 3amaun 24,68 r kamus
npuxoautcst Ha 75,32 r nona (MeQy).

Pemenue  monmydenHod — mpomopmuu  jgaer  D(MeOy) —
119,0 r/monb, M(Me) = 55,0 r/MOJIb U HEU3BECTHBIM METAT — Map-
raHell.

OTtBeT: Ppopmyiia Hem3BecTHOro BemiecTBa — KMNOy,.

NuauBuayaabHble 3a1aHUA .

1. Onpenenute Gpopmyily COETUHEHUS, €CIIM U3BECTHO, YTO OHO
coaepxkut 69,59 % meramna, 6,08 % yrnepona u 24,33 % kucnopoa
o Macce.

2. HewmsBectHOoe coenuHeHue couaepxutr 36,82 % xenesa,
21,06 % HeuwsBecTHOrOo HeMetayia u 42,12 % kuciaopojaa mo macce.
Omnpenenute Gpopmyiy.

3. Onpenenure GopmMyny COSIUHEHUS, €CIIU U3BECTHO, YTO OHO
coaepxut 77,33 % wmeranna, 7,40 % docdopa u 15,27 % xucnopoa
o Macce.
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4. HewusBecTtHoe coeauHeHue coaepxut 36,82 % wmeranna,
1,71 % Bomopona, 26,50 % docdopa u 54,70 % kucnopona mo macce.
Onpenenute Gopmyily 3TOIO COCTUHEHUS.

5. Onpeaenute GopMysy COCAUHEHUS, €CIIM U3BECTHO, YTO OHO
coaepxut 39,59 % kamms. 27,92 % HeuszBecTHOro Metamuia u 32,49 %
KHUCJIOpOJia Mo Macce.

6. HeusBectHoe coenunenne coaepxutr 17,56 % warpus,
39,69 % wnemsBecTtHoro Metaymia U 42,75 % kuciaopojga 1mo macce.
Onpenenute Gopmyily 3TOIO COCTUHEHUS.

IpakTnyeckoe 3anatTue Ne 5
PEHIEHUE 3A/IAY HA OKUCJIMTEJIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINUU
Llenv 3ansamus: HAy4UTbCS pEIIATh 3aJa4d HA OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIHH.
1. MeToa 3J1eKTPOHHOI 0 0aJlaHca
B sTOM MeTOnEe CyIIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB BBIPAXAIOT JICKTPOHHBIMU cxeMaMmu. Hampumep, mis pe-
aKI1U:
NaNO, + KMnO, + H,SO, —» NaN03 + K,SO, + MnSO,4 + H,O
AJIEKTPOHHBIE CXEMBI UMEIOT BU:
+3 +5
N-2e=N 3)
+7 +2
Mn + 5e = Mn 2
Hudpst 5 1 2 — MHOKUTENIU, KOTOPBIE SIBISIOTCA KOA(DPULIHECH-
TaMu 1pu HopMyJIax BOCCTAHOBUTENS (HUTPUTA HATPHUS) U OKUCIIUTE-
a5 (mepmanraHara kanusi). [logctaBuB UX B JIEBYIO U MPaBYIO 4acTH
CXEMBI U YUHTHIBasi, 4TO Ha cBsi3b ¢ noHamu K* 1 Mn”" pacxomyercst 3
moib H,SOy, montyuaroT ypaBHEHHE:
NaNO, + 2KMnQO, + 3H,S0O, = 5NaN03 + K,SO, + 2MnSQO, + 3H,0
2. MeToa nmoJsiypeaxkuuii
OTOT METOJ HUCHOJB3YETCA JJIs PEAKIUM B PaCTBOPaAX SJICKTPO-
auToB. OH OCHOBAaH Ha COCTABJIICHWHM YPABHEHUM JNBYX MOJYpPEAKIIUU
(OTIeNbHO NJi MPOLIECCOB OKHMCJICHUS U BOCCTAHOBJICHUS) C UX IO-
CIEAYIOIIMM CYMMHUPOBAaHUEM. B ypaBHEHMAX MOJIypEaKUUM JOJKHBI
BBITIOJTHATHCSL 3aKOHBI COXPAHEHUS BEIIECTBA (CyMMa aTOMOB B JIEBOU
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U TIPaBOU YaCTSIX JIOJKHA OBITh OJIMHAKOBOM) M COXPAHEHUSI SHEPIUU
(cymMMapHBbIi 3apsiJi BCEX YACTHUIl B JICBOM U MPABOM YaCTAX JOJDKEH
OBITh OJJMHAKOBBIM).

Hampumep, s peakuuu:

NaNO, + KMnO, + H,SO, —» NaN03 + K,SO, + MnSO, + H,0O
BHayvaJie HEOOXOJMMO COCTABUTh CXEMY PEAKIIMU B HIOHHOM BUJIE:
NO; + MnO, + H" — NO; + Mn*" + H,0,

a 3aTeM 3anucaTh NOJIYPEAKIMUA OTACIBHO JJIs1 MTPOILIECCOB OKUC-

JICHUS U BOCCTAHOBJICHUS:

NO; + H,0-2e — NO; + H” 5
MnO, +8H" +5¢ - Mn*" +4H,0 | 2

[ToMHOXUB MOTYPEAKIUIO OKUCIEHUS Ha YHUCIO 5, a MoIypeak-
[[MI0 BOCCTAHOBJIEHUSI HA YUCIO 2 (MpU 3TOM ypaBHUBAETCS U COKpa-
IIAETCS YUCIIO 3IEKTPOHOB), MPOU3BOAUM UX CIIOKEHUE:

5NO; +5H,0 + 2Mn0O; +16H" =5NO; +10H" + 2Mn*" +3H,0
CokpatuB no100HbIE, MOTy4aeM HOHHOE YpaBHEHUE:
5NO; + 2MnO; +6H* =5NO; +2Mn*" +3H,0,

B COOTBETCTBUH C KOTOPHIM MOJIEKYJISIPHOE YPaBHEHUE PEAKIIUU
UMEET BUJ:

S5NaNO,; + 2KMnO, + 3H,S0O4 — 5NaNO; + K,SO,4 + 2MnSO, +
3H,0

[Tonypeakuuu UMEIOTCS B CIPABOYHHMKAX, HO UX OOBIYHO CO-
CTaBJISIIOT CAaMOCTOSITEIbHO, PYKOBOJCTBYSCh CJIEIYIOIIUMH MpaBuUia-
MU

1. B xucnou cpede BOCCTaHOBUTENb MPUCOEIUHIET aTOMbI KHC-
JI0pojia OT BOJKI, TIPH 9TOM 00pasyroTcst H — KaTHOHBI; OKHCITHTEND,
Ha00OpOT, OTJIAa€T aTOMBI KUCJIOpPOJa KaTUOHAM BOJIOPOJA, IPU 3TOM
oOpa3zyercs Bojia.

2. B neumpanvroti u wenounol cpedax BOCCTAHOBUTEb MIPUCO-
eauHseT aToMmbl Kuciaopoga or OH — moHOB (oAWMH aToM OT ABYX
MOHOB), TIPU 3TOM 00pa3yeTcsl BOJa; OKHUCIUTENb, HA0O0OPOT, OTAAET
aTOMBI KHUCJIOpOJa MOJEKYJiaM BOJBI, MpU 3ToM oOpaszytorcs OH —
WOHBI (JIBA MOHA U3 OJHON MOJIEKYJIbI).

NuauBuayaiabHble 3aJaHUSA .

1. VYpaBusiite ¢ nmomouipr0 noiaypeakiuid. Kakoidl MOH BBINOJHSET
POJIb OKUCIIMTEIISI, BOCCTAHOBUTENS?
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1. Mn(OH)2 + C|2 + KOH — MnO, + KCI + H,O
2. FeS + HNO; — FC(N03)2 + S+ NO + H,0
3. st + Clz + Hzo — HCI+ H2804
4. KCIO; + MnSO,4 + KOH — K,;MnO,4 + KCI + H,0O
5. FeSO, + KClOg + H,SO, — FGZ(SO4)3 + KCI + H,O
6. Ko:Cr,0;+ Kl + H,0O —» I, + Cr(OH)g + KOH
1. PbS + HN03 — S+ Pb(N03)2 + NOT + Hzo
8. H,0O, + CrC|3+ NaOH — Na,CrO, + NaCl + H,O
9. KoCr,0O; +KI+ H,0 - I, + Cr(OH)g + KOH
10. Cd + KMnO, + H,SO, — CdSO, + MnSO, + K,SO, + H,0O

CamocrosiTesibHAsA padoTa

CamocrosrenbHas paboTa CTyAEHTOB MpeAmnoiaraeT padory ¢
HAy4YHOU M y4eOHOW JIUTEpaTypou, YMEHHUE IMOJIb30BaThCS CIEIUATb-
HBIMU CIIPAaBOYHUKaMU, nepuoandyeckon cucremoun .M. Menneneena.
JlanHas paboTa BKJIIOYAET OCBOCHHE TEOPETUUYECKOIO MaTepuaia, Bbl-
MOJTHEHWE MHUChbMEHHBIX 3aJlaHuil (110 COrJIaCOBaHUIO C MpenojaBare-
JeM), TIOATOTOBKY K JIaDOpaTOpHbIM paboTam. YpOBEHb U TIyOMHA
YCBOCHMS TUCITUTIIIMHBI 3aBUCAT OT aKTUBHOM U CUCTEMAaTHUYECKOU pa-
OOTBHI HA 3aHATHUAX, U3YUYCHUSI PEKOMEHIOBAHHOM JIUTEPATYPHI.

Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY OOyda-
IOIIETOCsl B CITUCKE TPYIIIHI.

CamocrosiTesbHas padora Nel
IMepuoauyeckui 3akoH u Ilepuoauueckas cucreMa XUMHYECKHX
ajiemeHTOB /1. . MenpesneeBa. CTpoeHue atoma
Hanummure 351eKTpOHHYI0 KOH(GUTYpAIlUI0 aTOMOB 3JIEMEHTOB C
MOPSIAKOBBIMU HOMEPAMU.:

1. 20, 25 14. 50, 17
2.12,40 15. 8, 48

3. 18, 48 16. 29, 30
4. 23, 52 17. 33, 13
5. 35, 63 18. 26, 35
6.5, 76 19. 14, 83
7.9, 80 20. 30, 11
8. 16, 49 21. 43,16
9.34,78 22. 28, 53
10 22, 55 23. 29, 51
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11. 4,25 24. 79, 31
12. 44, 82 25. 75, 86
13. 27, 56
CamocrosiTesbHasi padora Ne2
PacTBOpHI

3anganue Nel u 3amanue No2 ctpanunbl 64 — 66. Amapaes, A. .
O6mas xumusi. COOpHUK 3alaHUM C MpUMEpPAMU PEIICHUN: yuyeOHOe
nocobue st CIIO (Ne7 B crivicke muTepaTyphbl).

CamocrosiTesqibHast pabora Ne3
OKHuCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIINH
3aganne No2 crpanuisl 20 — 21. AnapueB, A. 1. Ob6mas Xxumusi.
COoOpHUK 3aaHUM ¢ MpUMEpPaMU peIICHUI: ydeOHoe mocooue i
CIIO (Ne7 B crivicke JIUTEPATYPHI).

CamocrosiTesbHas padora Ned
IIpocThie BemecTBa

Bapuant 1. JKenesHoe uznenue mokpbuin HUHKOM. Kakoe 3To
MOKpPBITHE — aHOAHOE Wi KaTtoaHoe? [louemy? CoctaBbTe ypaBHECHUS
AHOJHOTO M KATOJHOTO IMPOILECCOB KOPPO3UHM 3TOTO M3AEHUSA IPH
HApYILICHUU [EJIOCTHOCTH MOKPBITHUS BO BIIAXKHOM BO3/IyX€ U B pac-
TBOpE COJISTHOM KuCIOThI. Kakue mpoayKThl KOPpO3uU 00pa3yroTcs B
IIEPBOM U BO BTOPOM CITy4asixX?

Bapuant 2. /IBe »Xene3HblE€ IUIACTUHKH, YACTUYHO IOKPHITHIE
OJIHA OJIOBOM: JIpyrasi MeJlibl0, HaXOJSATCS BO BIIAXKHOM Bo3ayxe. Ha
KAaKOW M3 3TUX IUIACTUHOK ObIcTpee oOpazyercs pxapunHa? [Touemy?
CocTaBbTe AJIEKTPOHHBIE YPABHEHUSI aHOJHOTO W KaTOJIHOTO MPOIIEC-
COB KOPPO3HH 3TUX INIACTUHOK. KakoB COCTaB MPOIYKTOB KOPPO3UU?

BapuanT 3. Eciiv IIacTUHKY W3 YMCTOrO IMHKA OITYCTUTH B Pa3-
OaBJIEHHYIO KHCJIOTY, TO HauMHAIOIIEECs BBIJICICHHE BOJOPO/Ia BCKO-
pe moutu npekpamaercs. OIHAKO, NMPU NPUKOCHOBEHWH K ILHUHKY
MEJIHOW TITACTHUHBI Ha MOCIJIeIHEN HAUMHAETCsl OypHOE BBIICIICHUE BO-
noposia. OOBSICHUTE ATO SIBJICHUE, COCTABUB YpaBHEHHE KaTOIHOTO U
aHOJHOIO mpoueccoB. Hanuimre ypaBHEHHE NPOTEKAIOMIEH XUMUYE-
CKOU PEaKIvH.

Bapuant 4. XKenesnoe uzgenue MokpeiTo CBUHIIOM. Kakoe 310
MOKPBITHE - KaTOAHOE nin aHojiHOoe? [louemy? CocTaBbTe ypaBHECHUS
KaTOAHOTO M AHOAHOI'O MPOIECCOB KOPPO3UU ITOTO H3ICIUS TPHU
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HApYIICHUU LEJIOCTHOCTH MOKPBITHUS BO BIAXKHOM BO3JIyXE U B pac-
TBOpE COJISTHOM KHUCIOThI. Kakue mpoayKThl KOppo3uu o0pa3yroTcs B
IIEPBOM M BO BTOPOM ciiy4ae?

BapuanT 5. Kak npoucxoaut armocdepHast Koppo3usl JTy>KEHOTO
Y OLMHKOBAHHOTO KEJI€3a, IIOKPBITOTO CIOEM HUKEJIS, €CIIM ITOKPBITHE
HapyieHo? CocTaBbTe YpaBHEHUSI AHOJHOTO M KaTOAHOTO MPOIECCOB.

Bapuant 6. [IpuBeaure npumepsl KaTOIHBIX U AHOJHBIX MOKPbI-
Tl a1a kobanbTa. COCTaBbTE ypaBHEHUSI KATOIHBIX U aHOJHBIX MPO-
IIECCOB BO BJIAXXKHOM BO3JlyX€ M B PAcCTBOPE COJSAHOM KHUCIOTHI MPHU
HapYLICHUU LIEJIOCTHOCTH NOKPBITHS.

Bapuant 7. CoBlajaeT a1 CIIOCOOHOCTh K KOPPO3HH Kejie3a |
AJTIOMUHMS 10 3HAYCHUIO MX CTAHAAPTHBIX JIEKTPOJHBIX MOTEHIINA-
JIOB U TI0 UX TIOBEJICHUIO B KOHTAKTE C BOJA0U? OOBsCHUTE.

Bapuant 8. Kakne BUIBI KOPPO3UHM METAIUIA BBI3BIBAET TOPECHUE
KUJIKOTO TOIJIMBA, COAEPHAIIETO MPUMECH COESTUHEHUMN CEPhI?

Bapuant 9. Kak npotekaeT KOppo3us B cCliydae MOBPEXKICHUS
OLIMHKOBAHHOT'O W HUKEJIMPOBAHHOIO XKE€JI€3a IIPU UX KOHTAKTE C BO-
nor? OTBET MOTUBUPYUTE COOTBETCTBYIOIINMMHU PEAKIUSIMU.

Bapuant 10. [ToueMy XMMHUYECKH YUCTOE KEJIE30 SIBIAETCS 0O-
Jiee CTOUKHAM IPOTUB KOPPO3HUH, UEM TEXHUUECKOE kenne30? COoCTaBb-
T€ 3JICKTPOHHBIC YPABHEHUS aHOJHOTO M KAaTOJHOTO MPOIIECCOB, MPO-
UCXOJIAIIMX MTPU KOPPO3UU TEXHUUECKOTO JKEJI€3a BO BIaXKHOM BO3TY-
X€ M B CWJILHO KUCJION CPETIE.

Bapuant 11. C oarHaKoOBO# JIM CKOPOCTHIO OYyJET MOKPHIBATHCS
YKEJIE3HBIN MPEIMET P>KAaBUMHOW B MPECHOM U MoOpckou Boae? OTBeT
nosicauTe. COCTaBbTE YPAaBHEHHSI AaHOTHOTO M KaTOJIHOTO MPOIIECCOB.

Bapuant 12. Eciv nminacTUHKY M3 YKMCTOTO IIMHKA OIYCTUTh B
pa30aBICHHYIO KHCJIOTY, TO HAYMHAIOUIEECS BBIACIEHUE BOJIOPOAA
BCKOpE MOYTH Npekpamaerca. OQHaKo, NP NPUKOCHOBEHUH K IIUHKY
MEJIHOU TIJIAaCTHUHBI Ha MOCJIeIHEN HauMHAeTCsl OypHOE BbIJICJICHUE BO-
noposia. OObSICHUTE 3TO SIBIICHUE, COCTABUB YPABHEHHE KATOIHOTO U
aHOJHOIO mpoueccoB. Hanummre ypaBHEHHE MPOTEKAIOMIEH XUMUYE-
CKOM PEaKIIUU.

Bapuant 13. XKene3nsie 00YKM TMPUMEHSIOT IJi TPAHCIOPTH-
POBKM KOHIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, HO MOCJE OCBOOOX Ie-
HUS OT KUCJIOTHI OOYKHU OBICTPO pa3pylIatOTCs BCIEACTBUE KOPPO3UHU.
UeM 3T0 MOKHO 00BICHUTH? UTO sABisieTcss aHOA0M U KatojioM? Co-
CTaBbTE JJICKTPOHHBIE YPABHEHUSI COOTBETCTBYIOIIUX MPOLECCOB.
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Bapuant 14. Menp He BBITECHSIET BOAOPOJ U3 pa30aBICHHBIX
kucaoT. [louemy? OnHako, €ciau K MEIHOW IJIAaCTUHE, OMYIICHHOMN B
KHUCJIOTY, IPUKOCHYTHCSI IIMHKOBOM, TO HA MEIW HayMHAeTCsi OypHOE
BblJIeTIeHHE BojiopoAa. OOBSICHUTE ATO SIBIICHUE, COCTABUB YPaBHEHUS
KaTOAHOIO M aHOAHOIO MporeccoB. Hanmumure ypaBHEHHE NMPOTEKa-
O XUMUYECKOW PEAKLINU.

BapuanT 15. B yeM cylHOCTh TPOTEKTOPHOM 3aIlIUTHl METAJLJIOB
oT Koppo3uu? IIpuBenure npumep MNPOTEKTOPHOM 3alIUTHI JKele3a B
AIEKTPOJIUTE, COAEPHKAIIEM PacTBOPEHHbIM Kuciopoa. CocrtaBbTe
YPaBHEHHS KaTOJHOTO U aHOIHOTO MPOIIECCOB.

Bapuant 16. B pacTBOp COJISTHOM KHCJIOTHI OMYCTHJIM JBE LIUH-
KOBBIE IUIACTUHBI, OJHA U3 KOTOPBIX YACTUYHO MOKPbITA HUKEJIEM. B
KaKOM CJIy4ae MpoIEecC KOPPO3UM IMHKA UAET MHTeHCHBHee? OTBeT
MOTHBUPYUTE, COCTABUB YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUU.

Bapuant 17. Kakoe xene30 Koppo3upyer ObIcTpee: HaxoasIee-
Csl B KOHTAaKTe C 0JI0BOM Wi Meipto? O0bsicuute. CocTaBbTe ypaBHe-
HUSI COOTBETCTBYIOIINX PEAKIIUN.

Bapuant 18. Kakoe nmokpsiTHe MeTajlJla Ha3bIBA€TCSI aHOIHBIM, a
Kakoe - KaTogHbIM? Ha30BUTE HECKOJIBKO METAIOB, KOTOPHIE MOTYT
CIIy>KUTh KaTOAHBIM M aHOJHBIM MOKPBITHEM IS keie3a. CocTaBbTe
AJIEKTPOHHBIC YPABHEHUS AHOJHOTO M KaTOJHOI'O IMPOLIECCOB, MPOUC-
XOASAIIUX TPU KOPPO3HMU KEJI€3a, MOKPBITOTO MEIbI0 BO BIAXKHOM
BO3/IyX€ U B CUJIbHOKUCIIOU Cpele.

Bapuant 19. Xene3noe uzaenue mokpoiTo HuKeneM. Kakoe 3To
MOKPBITUE — AHOJIHOE WM KaTojaHoe? CoCTaBbTE€ YpaBHECHMSI KaTO/I-
HBIX Y aHOJHBIX MPOILIECCOB BO BIAXKHOM BO3IyXE W B PACTBOPE COJISA-
HOW KHUCJIOTHI IPU HAPYIICHUU [IEJIOCTHOCTHA HOKPBITHS.

Bapuant 20. Kak nporekaer armocdepHas KOppo3us xKejesa,
MTOKPBITOTO CJIOEM HHUKEIS, €CIU MOKpbhITHE HapymeHo? CocTtaBbTe
AJIEKTPOHHBIC YPAaBHEHMSI aHOJIHOTO M KaTOJHOro mpoleccoB. Kakos
COCTaB MPOAYKTOB KOPpO3UHU?

Bapuant 21. K xakoMy Buy KOppO3UH OTHOCHUTCSI 0Opa30BaHUE
Ha MOBEPXHOCTH MEIM €€ OKCHAA NMPU HArpeBaHUU U P>KABUYMHBI Ha
YKEJIE3HOM H3JEIIUU B BO3MyIIHOW cpene? Hammmmre ypaBHEHUs pe-
aKIUH.

Bapuant 22. Kakue cyniecTByoT cioco0bl 3alIUThl METANIOB OT
Koppo3uun? KpaTko U3JI0KUTE CYITHOCTh KaXKJA0TO U3 HUX.
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Bapuant 23. Xenesnoe uzaenue mokpeiTo XxpoMoMm. Kakoe 3To
NOKpbITHE - KaTogHoe K aHogHoe? [louemy? CoctaBbTe ypaBHEHUS
KaTOJHOTO M AHOAHOI'O MPOIECCOB KOPPO3UM ITOTO H3JCIUS TPHU
HApYILICHUU LEJIOCTHOCTH MOKPBITHUS BO BIIAXKHOM BO3/IyX€ U B pac-
TBOpE COJSTHOM KHUCHOTh. Kakue mpoykThl Koppo3uu oOpa3yroTcs B
IIEPBOM M BO BTOPOM ciiyyae?

Bapuant 24. B pacTBOp CEpHOM KUCIOTHI OMYCTHIIH JIBE KEIIE3-
HBIE IJIACTUHBI, OJJHA U3 KOTOPBIX YACTUYHO MOKpPHITA HUKENEeM. B ka-
KOM CJlydae MOpoIlEeCcC KOPPO3WH Xkejie3a AT WHTeHCuBHee? OTBET
MOTHBUPYWUTE, COCTABUB YPABHEHUSI COOTBETCTBYIOIINX PEAKIUM.

Bapuant 25. Kakoe xene3o0 Koppo3upyer ObicTpee: HaxosIee-
Csl B KOHTAKTE C 30J10TOM, MeJIbio Uik XxpoMoM? O0bsicaute. CocTaBb-
T€ YPABHECHUSI COOTBETCTBYIOIIUX PEAKIIUH.

2 CEMECTP
IIpakTuueckoe 3ansaTue Ne 1
ONPEJEJEHUE XUMUWYECKOM ®OPMY.Ibl BEIIIECTBA
O NPOAYKTAM EI'O CTOPAHUA

Llenv 3anamus: oNpenenuTh XUMUYECKYI0 (OpMYIy BellecTBa
0 MPOJYKTaM €ro CrOpaHus.

OTO TPaaULMOHHBINA THUI 3aJa4y MO OPraHUYECKOM XHUMHH, PO-
JTUBILINKCS €II€ B MPOLIJIOM BEKE U3 MOBCEIHEBHOM 3KCIIEPUMEHTAIIb-
HOM TpPaKTUKU XUMHUKa-aHaIWTHKA. [[aBailTe paccMOTpUM METOAMKY
pelIeHusl TaKMX 3a7a4.

3agaua 1.

[Ipu cropanum opraHuueckoro BeliecTBa maccoil 4,8 r oopazo-
Basioch 3,36 1 CO, (H.y.) 1 5,4 T Bogsl. [InoTHOCTH MapoB opranuye-
CKOT'O BEILIECTBA MO BOJOPOAY paBHa 16. Onpenenure MOJEKYISIPHYIO
dbopmyiy UCCIeIyeMOro BEIIeCTBa.

Pemenue.

[IpomyKThI CropaHus BELIECTBA COCTOSIT U3 TPEX JIEMEHTOB: yT-
Jaepoja, Bojopoja, kuciaopoda. IIpu 3ToMm o4eBHUIIHO, YTO B COCTaB
3TOr0 COEIMHEHUSI BXOAWJI BECh yriiepoh, comepxkammiics B CO,, u
BECh BOJOPOJ, EpEHIEANINI B BOAY. A BOT KUCIOPOI MOT IIPUCOEU-
HUTBHCS BO BpEeMSsl TOPEHUS U3 BO3/yXa, a MOT U YACTUYHO COJEPKaTh-
Csl B CAMOM BEILIECTBE.
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i ompexaeneHus mnpocrteimein (GopMynbl COSAUHEHUS HaMm
HEO0OXOMMO 3HATh €T0 IJIEMEHTHBIN COCTaB.
Haiinem Koan4uecTBO MPOAYKTOB PeaKIuu (B MOJIb):

(€0,) Vo, 3,36 015
n = = = 0,15 MoJIb,
2 IEM 0) 225'1
V(H, ,
n(H,0) = = = 0,3 MOJIb.
? My, 18

CrnenoBareybHO, B COCTaB MCXOJHOI'O COEIUHEHUS BXOJUJIO
0,15 monnr atomoB yriaepoga u 0,6 MOIb aTOMOB  BOJIOPO-
na: n(H) = 2n(H,0), Tak kak B OJHON MOJIEKYyJIe BOJIBI COAEPIKATCS
JBa aToMa BOJ0poJia. Beraucomm ux Maccel mo gpopmyie:

mH)=n-x-M
m(H) = 0,6moub - 1r/Moub = 0,6r
m(C) = 0,15moub - 12r/mosb = 1,8r

OnpenenuM, BXOAWI JIM KUCJIOPOJ B COCTAB MCXOJHOTO BEIlle-
CTBa:

m(0) =48—-(06+1,8)=24r

Haiinem uncio Mosib aTOMOB KUCIIOPOA:

m(0) 24
"0 =40y = 16

CooTHOIIIEHHE YuCila aTOMOB B MOJIEKYJI€ UCXOJHOT'O OpraHuye-

CKOT'0 COCAMHEHHUS TTPOTOPIIMOHATBLHO UX MOJIBHBIM JIOJISIM:
n(C0,)n(H)mn(0) = 0,15.0,6.0,15 =141

caMyl0 MajeHbKyto u3 3Tux BenuuuH (0,15) nmpunumaem 3a 1, a

OCTaJIbHBIC JICIIUM Ha HeEe.

Urak, npocrteiimas dhopmyna ucxoanoro Bemectsa CH40. On-
HAaKO IO YCJIOBUIO 3aJjauyd TpeOyeTCs OIpelesIuTh MOJICKYJISIPHYIO
dbopmyiry, koTopas B obmieM Buae Takosa: (CH40),.

Haiinem 3Hauenue X. /s 3TOoro cpaBHUM MOJSIPHBIE MAaCChI HC-
XOJIHOTO BEIIECTBA U €0 MPOCTEUIIEeH (hOPMYIIbI:

M(CH,0)
~ M(CH,0)

3Hass OTHOCUTEJIBHYIO IIJIOTHOCTh HMCXOJHOTO BEIIECTBA IO BO-
JOPOJly, HAWJIEM MOJISIPHYIO MacCy BEIlleCTBa:

M(CH,0), = M(H,)-D(H,) =2-16 = 32 r/Mo0Jb
32

=— =1
=32
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EcTh 1 BTOpOM BapraHT HaXoXAeHUS X (aaredpandyeckuil):
12x + 4x + 16x = 32,
32x =32, x=1

OtBet. ®opmyita ucxogHoro opranmdeckoro Bemniectsa CH40.

3apava 2. Onpenenuts ¢GOpMyIy BEIIECTBA, €CIU OHO COACP-
xuT 84,21 % yrinepona u 15,79 % Boaoposa u UMEET OTHOCUTEIBHYIO
IJIOTHOCTH 1O BO3/1yXY, paBHYyIO 3,93.

Pemenue.

Ilycts macca BemectBa paBHa 100 r. Torga macca yriaepojaa 0y-
net paBHa 84,21 r, a macca H— 15,79 1.

Hainém xommuecTBO BeliecTBa KaKI0ro aroMa:

(C) = m_ 8%l _ 7,0175
\% w12 7 MOJIb,

15,79
v(H) = — = 15,79 MoJ1b.

Onpenensem MonbHOE cooTHoIeHrne atomoB C u H:
C.H=7,017515,79

COKpaThM 00a YKCIia Ha MEHbIIIEE U JOMHOXUM Ha 4: 4.9

Takum o6pazom, mpocteitiias popmyna — C4Ho.

[To OTHOCUTENBHOM MIIOTHOCTH PACCYUTAEM MOJISIPHYIO Maccy:

M =D -29 =114 r/mob.

Monsipnasi mMacca, COOTBETCTBYIOIIAsi TpocTeiiiei dopmye
C4Hg — 57 r/mo1ib, 370 B 2 pa3a MEHbIIE UICTUHHO MOJISIPHON MacChl.

3HauuT, ucturHas gopmyina — CgHgg.

NuauBuayanbHble 3aJAHUA:

1. 448 mn (H.y.) T@3000pa3HOTO MPEAEIBHOTO HEIMKINYECKOTO
YTJIEBOJAOPOJAa COXKIJIM, U MPOAYKTHl PEAKIIUA MPOMYCTHUIIN Yepe3 U3-
OBITOK U3BECTKOBOM BOJIBI, IIPH 3TOM 00pa3oBaioch 8 I ocajka. Kakoi
YTJIEBOJAOPO OBLI B3AT?

2. OTHOcUTENIbHAS IUIOTHOCTh MAapOB OPTaHUYECKOIO0 COEJAMHE-
HU 110 a30Ty paBHa 2. [Ipu cxurannu 9,8 T 3TOro coeMHeHus1 oopa-
3yercs 15,68 11 yriekucinoro raza (H.y) u 12,6 r Boabsl. BeiBenute mo-
JEKYJIAPHYIO (OPMYITy OPraHUYECKOT0 COCTMHEHHS.

3. Onpenenure MOJEKYJIsSIpHYIO (OpMYITy BEIIECTBa, IIPU Cropa-
HUU 9 T KOTOpOoro obpazosanock 17,6 r CO,, 12,6 r Boas! u azot. OT-
HOCHUTEJIbHAS TJIOTHOCTh ATOTO BEIIECTBA MO Bogopoay — 22,5. Omnpe-
JEIUTh MOJIEKYJISIPHYIO (POpMYyJTy BellleCTBa.
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4. BemectBa comepxkut C, H, O u S. IIpu cropanuu 11 r ero
BeIIemioch 8,8 T CO,, 5,4 H,0, a cepa OblL1a MOJTHOCTBIO IIEpEBE-
JIeHa B cyibdar Oapus, mMacca KOTOpPOro okaszajach paBHa 23,3 T.
Onpenenuts Gopmyily BEIIECTBA.

5. Ilpu cxkuranuu 28 MJI ra3za MoJiyueHo 84 mMi OKCHAA YTJIEpO-
na (IV) u 67,5 mr Boabl (H.y.). IIMOTHOCTH ra3a mo BOJOPOAY paBHA
21. Onpenenute MOJIEKYISIpHYIO (DOopMyITy rasa.

6. Ilpu cxxuranum yriaeBojopoaa maccod 8,4 r oOpa3oBaoch
26,4 yriuekuciaoro rasza. IlIoTHOCTH BemiecTBa INpH H.y. paBHa
1,875 r/n. Haitnure ero MoJICKYJIIpHYIO popmyiy.

7. Onpenenute mpocTeimtyo Gopmyiy ra3a, Ha Ckuranue 1 i
KOTOPOTO M3PACXOJ0BAHO 2 JI KUCJIOPOJa, MpUuueM 00pa3oBayioch 1 1
YTJIEKUCIIOTO Ta3a v 2 J1 BOASHBIX apoB (H.Y.).

8. Ilpu cxxuranus 6,45 r raz000pa3HOToO rajjoreHajikaHa oopaso-
Basioch 4,48 1 yriaekuciaoro raza u 2,24 1 xjpopoBojopoda (H.y.)
MJIOTHOCTh HEM3BECTHOI'O BEIIECTBA MpHU H.y. paBHa 2,879 r/n. BriBe-
JIATE MOJIEKYJISIpHYIO (hOPMYJTy BEIIECTRBA.

9. Ompenenuth GopMmysy ajlkuHa C IUIOTHOCTHIO 2,41 r/a mpu
HOPMAJIBHBIX YCIOBHSIX.

10. Ompenenuth (Gopmyly TpEeASIbHOTO albACTHAA, €CIH H3-
BECTHO, 4TO 3 - 10% MOJIEKYJI 3TOTO ajbjeruaa Becsat 4,3 T.

11. Omnpenenuts QopMysy IUXJOpAIKaHA, COJEPKAIIETO
31,86 % yrnepoa.

12. Onpenenuts GopMyITy BEIIECTBA, €CJIU OHO COACPKUT yTJIe-
pona — 32 %; Bogoposa — 6,66 %; kucnopona — 42,67 %; azora — 1 %.

IIpakTuyeckoe 3ansitue Ne 2
U3YYEHUE XUMHUYECKUX CBOMCTB, ©3OMEPUHU
N HOMEHKJIATYPbBI DTUJIEHOBBIX YI'JIEBOJAOPOAOB

[lenv 3anamusA; M3y4YUTh XUMHUYECKHE CBOMCTBA, W30MEPHUIO U
HOMEHKJIATYPY 3TUJICHOBBIX YTIIEBOAOPOIOB.

3amaua 1

C IIOMOIIBKO KAaKHUX KAaYCCTBCHHBIX peaKHI/Iﬁ MOKHO OTJIMYUTDH
stuneHd (CH, = CH,) ot stana (CH;— CH3)?

Pemenue:

DTaH OTHOCHUTCA K KJIACCY aJKaHOB, a 3THJIEH — aJKeHOB. B Mo-
JIeKyJlax aJKEeHOB, B TOM YHCJI€ 3TUJICHA UMEETCS PEeaKIMOHHOCTO0O0-
Has 7T CBsA3b. [l0ATOMY ISt HUX XapaKTEPHBI PEAKIIMY TPUCOCTIUHEHUS
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BOJIOpOJIa, Opoma, XJjiopa M T.J. [0 MECTY pa3pbiBa 1 cBsi3U. Eciu ye-
pe3 OpOMHYIO BOJY MPOIMYCTUTh ATUJIEH, TO MPOU3OUIET ee 00ecIBe-
YUBAHUE, YTO MOXKET OBITh MUCIOJIB30BAHHOIO JIJII KAUECTBEHHOTO 00-
Hapy>KEHUS 3TOr0 BEUIECTBA.

IIpoTexkaromyr npu 3TOM PEAKLIUAK) MOXHO OIUCATh CIIEIYIO-
IIIUM YPaBHEHUEM:

CH,=CH,+ Br,—» CH,Br — CH,Br
1,2 nubpomaTaH

JInst ankaHOB, B TOM YMCJIE 3TaHA, PEAKIUN MPUCOCTUHEHUS He-
BO3MOKHBI. IloaTOMYy mnpu JeMCcTBHM dTaHa Ha OpPOMHYIO BOJY €€
oOeclBEYMBaHUSI HE TPOU30MIET.

NuauBuayanbHble 3aJaHUA:

1. Hanummure ypaBHEHUs peakiuii MOJydYeHHs MPOIUIICHA: a) U3
npomana; 6) nponuieHosoro cnupra CH; — CH, - CH,OH

2. CpaBHuTE 00BEM BO3/yXa, KOTOPKIN MOTpeOyeTcs A CoKUTa-
Hus 10 1 atana u 10 1 5TUIIeHa TPU HOPMAJIBHBIX YCJIOBUsAX. O0BeM-
HYIO JIOJIO0 KUCIIOPO/Ia B BO3AyXe npumute paBHoit 21 %.

3. HazoBute cienyroime COeUHEHUS TI0 COBPEMEHHOM MEX Y-
HapOJIHOW HOMEHKJIATYpPE:

a) CH, =CH - CH, - CH; - CH; — CH;3

0) CH; -C =CH - CH - CH; — CH;
I I
CH; HC,

B) CH, =CH — CH — CH;
I
CH;j

4. Hanumwure CTpYKTypHbIE (GOpPMYJIbl COECIUHEHUN MO HX
Ha3BaHUSM:

a) 3 — meTwimeHTeH — 1;

0) 2,3 — nuMeTUI0yTeH — 1;

B) 2 — METUJ — 4 — STUITEKCEH — 3.

5. CocraBbTe ypaBHEHUs PEAKIMIA, TPU MOMOIIH KOTOPBIX MOX-
HO OCYUIECTBUTH CJIEYIOLINE IPEBPAILLCHNUS:
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CH,; — C,H; — C;Hg — CO»

!

CH,- CH,
| |

Br Br

6. Onpenenure OPOAYKT PEaKlMU B CICAYIOIIEM yYpaBHEHUU U
Hazosute ero: CH; — CH = CH, + HCI —

/. Kakue BemiecTtBa, GopMyJIbl KOTOPBIX MPUBEIECHBI OTHOCSITCS
K OTWJICHOBBLIM YTIJICBOJOPOAAM: CgHg, C3H6, C6H12, C6H14, C14H28,
C14Hz. [Touemy?

8. Onpenenure MONCKYISIPHYIO (HOPMYIY STHICHOBOTO YIJIEBO-
JI0pOJia, MaccoBas J0JIs yriaepoja, B KoTopom 85,7 %, MIOTHOCTh MO
BOJIOPOAY €ro coCcTaBisieT 21.

9. Kak ocylecTBUTh MpeBpalCHHUS:

CsHg — C3Hg — C3H;CI — C3Hg (1mukinoankan) ?

YKaXUTE YCIOBUA TCUCHUS PEAKIIUNA U HA30BUTE UCXOIHBIEC BE-
1IECTBA U MPOAYKThI PEAKIIHAM.

CamocTosiTesbHAs padoTa

Homep BapmaHTa COOTBETCTBYET MOPSJIKOBOMY HOMeEpy oOyda-

IOILIETOCS B CITUCKE TPYIIITHI
CamocrosiTesbHass padora Nel
YrieBoaopoabl. AJIKEHbI U THEThI

3ananusa Ha crpanunax 70 — 75. Kamunckuii, B.A. Opranuue-
CKasi XMMHUsI: TECTOBBIC 3aJIaHUs, 3aJla4l, BOIIPOCHI: yuyeOHOE mocooue
st CITO (Ne 6 B crivcke TUTEpaTyphl).

1.1, 26 14. 14, 53
2.2,27 15. 15, 54
3.3,28 16. 16, 55
4.4, 29 17.17, 56
5.5,30 18. 18, 57
6.6, 31 19. 19, 58
7.7,32 20. 20, 59
8. 8, 33 21. 21, 60
9.9,34 22. 22,61
10. 10, 35 23. 23, 62

11.11, 36 24. 24, 63
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12.12, 37 25. 25, 64
13. 13, 52

CamocrosiTesbHasi padora Ne2
I'uapokcuIbHbIE COeTMHEHUS
3ananuga Ha ctpanunax 158 — 171. Kamunckuii, B.A. Opranuye-
CKasi XMMHUsI: TECTOBBIC 3aJIaHUs, 3aJla4M, BOIIPOCHI: yuyeOHOE mocooue
17151 CITO (Ne 6 B ciucke utepaTyphl).

1.12 14. 80

2.13 15. 81

3.16 16. 86

4.17 17.89

5.18 18.91

6. 26 19. 101
7.31 20. 110
8. 32 21. 112
9.35 22.113
10. 76 23. 114
11. 77 24. 116
12. 78 25. 117
13.78

CamocrosiTeqbHast padora Ne3
AJbaeruabl 1 KeTOHBI

3ananusa Ha ctpanunax 188 — 197. Kamunckuii, B.A. Opranuye-
CKasi XMMUS: TECTOBbIC 3a/laHus, 3aJa4H, BOIIPOCHI: yueOHOE mocodue
st CITO (Ne 6 B crivcke TUTEpaTyphl).
1.2 14. 8
15. 11
16. 12
17. 28
18. 29
19. 62
20. 63
21.64
22.66
10. 24 23. 67
11. 25 24. 69
12. 26 25.70
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13. 27

CamocrosiTesibHasi padota Ned
KapGoHoBble KHCJI0TBHI M UX TPOU3BOIHbIE
3amanusa Ha ctpanunax 227 — 235. Kamunackuii, B.A. Opranuye-
CKasi XMMHMsI: TECTOBBIC 3aJIaHus, 3aJla4uM, BOIIPOCKI: yueOHOe mocooue
st CI1O (Ne 6 B cricke TUutepaTyphl).

1.1 14. 36
2.2 15. 67
3.3 16. 68
4.4 17.69
5.5 18. 71
6.6 19. 72
7.7 20. 73
8.9 21. 74
9.10 22. 76
10. 17 23.75
11.18 24. 79
12.19 25.8
13.21

CamocrosiTesbHas padora NeS
YrieBoabl
3amanus Ha ctpanunax 207 — 212, Kamuunckuii, B.A. Opranuye-
CKasl XMMHUsI: TECTOBBIC 3aJ[aHus, 33/1a4ud, BOIPOCH: y4eOHOE mmocooue
st CITO (Ne 6 B crivcke JIUTEpaTyphl).

1.1 14. 31
2.3 15. 34
3.5 16. 39
4.8 17. 41
5.9 18. 42
6. 15 19. 43
7.16 20. 40
8. 17 21. 35
9.18 22.25
10. 19 23. 28
11. 20 24. 29
12.21 25. 26

13. 22
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