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Tloceauwiaemcsn opyzy u yuumenio Cepzeto Cepzeesuuy Qypanogy,
0nuYemeopaAsUIeEMy INOXY, K020d 6C€ MOIbKO HAYUHATIOCS...

Urops Ceuransko, Bagum Kucun
penucaosue

Hukoro He cobupaemcs yOexx1aTh B TPaBUILHOCTH U3AaHUS KHUT IS N30PaHHBIX
— 00 ecTh MOHUMAaHUE, YTO OyIyIee CTPaHBI - B PyKaxX y HBIHCITHUX BYHICPKUH-
JIOB (€CiH He YeayT), JTUOO HET.

Hwu npu kakux SKOHOMHYECKUX 00CTOSATEILCTBAX HE IEPEBEACTCS THIT SHTy3HACTa-
YYUTENS, OTAAIOIIET0 OCTATOK CHII (TIOCJe MIKOJILHOW Ka)IOHEBHOW CYETHhI) TOU
MaJiofl 4acTH YYEHHUKOB, YbH UMEHA MOTYT BOMTHU B UCTOPHUIO OTEUECTBEHHOMN Hay-
KH.

s Toro, 9TOOBI TOMOYh TAKOMY YUYHTEIIO HE TaK 4acTO M300peTaTh BEIOCHUIIEH,
a ero y4eHHUKy JaTb BOBMOXKHOCTb UTO-TO JI€JIaTh CAMOCTOSITENbHO, HE Pa3bICKUBas
CTapble KOMHHU 3a/1a4 MUHYBIIUX OJIMMIIUA[, & UCIIONb3Ys IPUBEICHHBIC 10CTATOU-
HO OYEBUIHBIC AITOPUTMBI U IPUMEPHI 3a]1a4, U 3ayMaH 3TOT 3aJa4HUK.
[IpakTruecku BCe 3a/1auu B3SATHI M3 XUMHUYECKHUX OJIUMITUAJ PA3HBIX JIET, H OOJb-
masi 4acTh U3 HUX - aBTOpcKue. OcCTalbHbIe COYMHSITUCH TAKHUM OOJBIIAM KOJIH-
YECTBOM HAIIMX KOJUIET, YTO HET HUKAKON BO3MOXKHOCTU U3BSICHUTHCS B YBaKe-
HuU BceM. Heckonbko uMeH, npuHaanexamux 3mnoxe 60-70-x, 0TKyna B OCHOBHOM
B3THI 33/1a4d, TEM He MeHee, Ha3oBeM — 310 B.C.JIHenposckuii, B.B.3aropckuii,
B.1. Jaitnexo, B.I'Po3zanues, B.B.Creuuk, T.A.AxamoBuy, I.b.Bonbepos.
[IpakTrKa OKa3bIBACT, YTO 3a/1a49H OJUMITHAJ, HE TPEOYIOIINEe HETPATUIIHOHHOTO
MBIIUICHUS, OBICTPO OKa3bIBAIOTCS B TIEPEYHE 33134 PUEMHBIX SK3aMEHOB KaKOTO-
0o nzBectHoro BY3a. O3T0 necTHO, HO peanbHO MOJIE3EH ISl Pa3BUTUSL XUMHYE-
CKOH JIOTHKH JPYTOH KJIacc 3a1ay - 3a7a4d “‘C M3IOMUHKOI”, TpeOyome, TOMIUMO
3HaHUS IpeaMeTa, HECTaHIApTHOTO JIOTUYECcKoro noaxoaa. Muoraa 3to “3amacku-
POBaHHBIE” O] 33]1a4W peallbHbIC HayYHBIE IPOOJIEMBI, a HHOT/A 32 YCIOBHEM Ha
MOJICTPAHULBI KPOETCS PEIICHNUE Ha MOJCTPOKH.

VY toro uurarens (“penrarens’), KOTOPBIA CUUTACT, YTO HUKAKHE XUMUIECKHUE TPO-
OneMbl eMy He CTpaIlHbl, UIMEETCS BO3MOXKHOCTh YOCIUTHCS B TOM, MPOpPEIIaB
NpeaoKeHHbIE 3a1aun. s Hauana mpejjiaraeM MoAeNuTh KBaapaT Ha MITh paB-
HBIX IO MJIOIIAN YacTeH.

ABTOpBI



Beenenue

CymiecTByronye B IIKOJBHON WK (aKyJbTaTHBHOW MPAaKTHKE aJTOPUTMBI pelie-
HUS 33J1a4 110 XUMHUHU CTPOTO TOBOPSI, TAKOBBIMHU HE SBJISIOTCS — OHU MOKA3bIBAIOT,
KaK ¥ B KaKoH IMOCJIeZI0BAaTEIbHOCTH pellaTh KOHKPETHYIO 33/1a4y WM Y3KO o4yep-
YEHHBIH TUIN 3324 C BapbUPYIOUIMMUCS JaHHBIMHU, HO HE 0000IIal0T B OIWH WX
HECKOJIbKO YHUBEPCAIbHBIX aJITOPUTMOB BCE UMEIOIINECS 334a4l TUHAMUYECKOTO
Tuna. JInHaMU4ecKUMH MBI Ha3bIBaeM 3aJ1aui, UCTIOIB3YIOIIHE JJIsl pacueTOB YpaB-
HEHUS XUMHUYECKHX peaklui (B OTNINYKE OT CTATUYECKUX, B KOTOPBIX HET XUMHUYE-
CKUX peakiuit).

B nepBoif yacTi KHUTH MPOBEEHa alrTOpUTMU3alUs (TI0 METoZaM PeIIeHHs) cile-
JYIOIIUX TUIIOB 3aJ1ad 110 XUMUU:

— ycTaHOBIIeHHE (POPMYJIBI BEIIECTBA IO KOINYECTBEHHBIM JAHHBIM O €r0 COCTaBe
WM MPOAYKTAaX MpeBpalleHui;

— UCTIOJIb30BaHUE NpaBmiia i IUTUBHOCTH:

(cimi+compt....+ckmk) = Ciopmy(Mi+mot....+mg), TAE Cj...Ck — «CBONHCTBa» KOMIIO-
HEHTOB CMECH, HalpuMep, KOHLIEHTpalys, TeMIeparypa 1 Jip., mj...mMx — BKJIAJBI
3THX KOMIIOHEHTOB B CMECh; C(oomy) — «CBOHCTBO» CMECH; mj+my...mx Macca cMe-
cH;

— 337a4d C pacueTaMH 10 YPaBHEHHUSAM TIOCJTENOBATENbHBIX PEAKIIUH
(«CTEXMOMETPUUYECKHM CXEMaM»);

— 337a4d C pacyeTaMM IO YpaBHEHMSM NapajuIeibHBIX  PEaKIUi
(«Ha cMecn»).

[IepBrlie 1Ba THIIA OTHOCATCS K CTATHYECKUM, MTOCIIEAHNE — K TUHAMUYECKHUM 33/1a-
yaMm. Takoe ier1eHne HECKOJIBKO YCIOBHO, HO OHO TMIOMOTaeT «Pa3yIoKUTh MO MOJI04-
KaMm» UHOI/IA JI0CTaTO4YHO CyMOYpHBIE YCIIOBUS U elle Ooniee CyMOypHBIE PEeIIeHHUs
XUMHUYECKHX 33/1a4.

Marepuan nepBoi YacTH WITIOCTPHUPOBAH 3ajlauaMi (Kak CTaHIapTHBIMU LIKOJIb-
HBIMH, TaK ¥ OJIMMITMAHBIMU BBICOKOTO YPOBHS), KOTOPbIE MOKHO PELIUTh, HC-
MI0JIB3Yy4 MPUBECHHBIE alTOPUTMBL. OTIHCHIBAEMbIE aITOPUTMBI MOTYT OBITH JIETKO
peann30BaHbl B MPOCTEHIINX KOMITBIOTEPHBIX MTpOrpaMmax.

Bo Bropoiil yacTu KHUTH 3a7a4¥l CIPYNIHPOBAHBI MO KIIOUMKaM, HaMeKaM Ha pe-
meHne. BHyTpu kaxaoro paszena cHavana MIyT MPOCTBIE 3aJadu, 3aTeM Oosee
cioxHble. Penrenus 3aaa4, KazaBIIMXCs aBTOpaM MpoOIeMHBIME HITH Hanbosee 00-
IIMMH, JaHbl TIOAPOOHO, OCTANBHBIX — CXeMaTHYHO (pelieHue GaKkTHYECKH Mpea-
cTaBisieT co0OW paclIMPEHHBINH OTBET). ABTOPHI MOMBITAIUCH 0000MINTH TPUHIIN-
IbI, KOTOPBIE HCIIOIB3YIOTCS IIPY COCTABICHNN «Kaue€CTBEHHBIX» 3aa4 (B KOTOPBIX
COBCEM He 00513aTeNbHO OTCYTCTBYIOT pacyeThl — HO €CIIM pacueThl B HUX €CTh, TO
OHHU HE UTPaIOT KIIFOUEBOM pojH), a TAK)KE METO/IBI UX PEIIEHUS.



Pa3pen 1.

ANropuTMbl pelieHnUs pacyeTHbIX 3agay

1. PACYETbI BE3 XMMUYECKNX PEAKLIUA

1.1. AAQUTUBHbIE CMecU

AITITUBHBIME CMECSIMU HA30BEM CMECH, TTOTIMHSIONTHECS 001IeMy 3aKOHY aJ[TH-
THUBHOCTH:

CiM+CoMa+...+CoaMy = Cen(M 1+ M2 +...4+ My) Q8

rae Ci...C, — «CBOMCTBa» KOMIIOHEHTOB CMECH, HAITPUMEP, TeIUIOEMKOCTh, TEMIIe-
parypa, MaccoBBIE JIOJI BEIIECTBa B PACTBOPE U JIPyTHE;

Mj... M}, — «Maccel» KOMITOHEHTOB; Ccy — «CBOMCTBOY» CMECH.

AJTUTUBHOCTH PE3YNIBTHPYIOIIEr0 CBOHCTBA CMECH OIPEIENIeTC TEM, YTO KOM-
MTOHEHTHI He B3aMMOJIEHCTBYIOT JPYyT C APYTOM, AaBas JIMHEHHYIO CYIEPIIO3UITUIO
CBOJCTB.

[To TakoMy mpornopunOHATEHOMY COOTHOIIeHHHO (1) JIeTKo paccunTars Jr000i He-
W3BECTHBIN IMapaMeTp CMECH MO U3BECTHBIM OCTABHEIM.

«Pacmennm» 3amady Ha JIBe — HaXOXKJIEHHE MapaMEeTPOB CMECH IO Iapamerpam
KOMITOHEHTOB H OTIpe/ieJICHHEe TTapaMeTPOB KOMIIOHEHTA 110 U3BECTHBIM JTaHHBIM.
O003HaYuM 3a 1 KOTUYECTBO KOMIIOHEHTOB. Torma

— 2CiMi a Cx = My Com — M C;j
Mcv Mx

CCM

rae Cey— CBOMCTBO CMECH, X — KOMIIOHEHT C HEM3BECTHBIM ITapaMETPOM,
a My=Mj — XM;i.1.
sCocTaBUM aIrOpUTMEI 00JIee CIOKHBIX CIIyJIacB:

1) Cmecy u3 08yx KOMHROHEHMOEG ¢ 0BYMA HEU3GECHHBIMU NADAMEMPAMU.
2) Cmecb npou3eonbHO20 KOAUYECMEAd KOMHOHEHMO8 ¢ 0OHUM HeU38eCHHbIM

napamempom (He cyumas 0OHOU U3 MACC KOMHOHEHHIO08 WU MACCbl cmecu,
Komopas j1€2K0 6blHUCIACMCA NO pA3HOCMU UIU CyMMe).

ITepBblil cayuail — mponopuuy Ui aJAUTUBHBIX CMECEH UX JIByX KOMIIOHEHTOB C
JBYMSI HEU3BECTHBIMHU.
Jl1 IBYXKOMITOHEHTHOH cMecH cooTHoIIeHue (1) nMeeT B

Cimj+ Comy= Co(ml + m2) (2)

[IpeoOpa3oBbiBacM B OTHOILICHUE M1/my:
6



Cim; — Com; = Comz — Comy
mi(Cy — Co) = ma(Co — C);

m_ Co—Co 3)
m Ci—Co

HpeZ[CTaBI/IB 3Ty ONPONOPLUIO B BUAC KKPECTa»:

Cl\C/Co—Cz :E
C — 0\C1—Co mz

MOJYYHMM TaK Ha3bIBAEMOE «IIPABUIIO KPECTay.
Pazbepem HECKONBKO MPUMEPOB.

Ipumep 1. Yemy pasHo conepskanue (%) uzorornoB HeoHa 2'Ne u 22Ne B pupoI-
HOM HEOHE, UMEIOIIEM, B COOTBETCTBUU C [leproandyeckoil CUCTEMOI 3JIEMEHTOB,
OTHOCHTEIHHYIO aTOMHYIO Maccy 20,27

Pewenue. Tlpumem 3a x unciio aromoB 29Ne B kaxapix 100 aromax mpupoaHOTO
HeoHa, Toraa unciio aroMoB 22Ne Gyzxer (100—x). Macca x atromoB 20Ne pasHa 20x,
a macca (100—x).atomoB paBHa 22Ne — 22 * (100—x). [To 3akoHy aJ/JATHBHOCTH:

20x +22 - (100—x) =20,2 - 100

Pemrenrie mosyueHHoro ypaBuenns maet X = 90 (aromos 29Ne) u 100 — 90 = 10
(aromoB 22Ne). Takum o6pazom, coaepskanune 20Ne cocrasisier 90%, a conepkanue
22Ne — 10%.

ITpumep 2. Kaxoo cozpepxanue u3oronos 3Cl u 37Cl B npupoaHOM XJ10pe, UMEo-
IIEM OTHOCHUTENIbHYI0 MOJNEKyIsipHyo maccy 70,907 Ilpemnoxure criocoObI BHI-
nesnenust yucThix BemecTs 33Cly 1 37Cly U3 mpupoHOTO XJIopa U €ro COeANHECHHI.

Pewenue. Tlpumem 3a x coneprkanue 3>Cl B IpHPOIHON CMECH H30TOIIOB:
35-x+37-(100 —x) = 35,45+ 100
x=177,5.

Otset: 77,5% 35Cl u 22,5% 37Cl.

CrniocoObI pasfeneHus H30TOIOB:

— OCHOBAHHBIE Ha pa3Nu4uu B Macce (IeHTpU(YTrHpoBaHHE U T.I1.);

— OCHOBaHHBIE Ha Pa3INiHOM OTHOLICHUH MacChl K 3apsay (U1 HOHOB);

— OCHOBAaHHBIE Ha H30TOMTHOM 3(p(hekTe B XMMHUUECKUX NpoLeccax (KHHETUIECKUE).

Ilpumep 3. a) KakoBel maccel 10- u 25%-HBIX pacTBOPOB TMAPOKCHIA HATPHS,
KOTOpbIe HeoOxoauMo cMernarh A nonydenus 200t 20%-noro pacteopa?

0) KakoBel maccel 30%-HOTO pacTBOpa CEpHOM KHCIOTHI U BOABI, HEOOXOIUMBIE
1t ormyuenust 300t 10%-nHoro pactsopa?

Pewenue. BocnonmyeMcx TOJIBKO YTO BBIBECACHHBIM «IIPABHUJIOM KpPECTa»:



Taxum o6pazom, s npuroroinerus 200t 20%-Horo pactBopa NaOH Hazno B3sTh
1-:200/3 = 66,661 10%-H0rO pactBopa u 2:200/3 =133,33 r 25%-Horo pactBopa
NaOH.

0) AHAJIOTHYHO, ﬁ ~— 10 — E = l , 1 Maccel 10%-noit HoSO4n
0 _— —~~20 2
Boabl — 1:300/3=100T 30% H2SO4

2-300/3=200T BOXBI.
Ilpumep 4. a) CkoITbKO MAJUTHITUTPOB BOJIBI CIICYET B3ATh IS pacTBOpeHus 27,8 T
FeSO4-7H0, uTo6s1 mpuroToBuTh 8%-HEIH (110 Macce) pactBop FeSO4?
0) Crompko rpamMmMoB FeSO4:7H20 HyXHO H00aBHUTH K 3TOMY PacTBOPY, UTOOBI
MaccoBas Aoy Bozpocia 110 15%?
Pewenusa:
Bapuanm al) B 1 mons FeSO4:7H20 comepxutcs 1 moms FeSO4. [nsa mpu-
TOTOBJIEHUs pacTBopa B3summ 27,8 wmm 27,8/278 = 0,1 Monb kpucTauioruapara.
CrenoBarenpHO, B TIOIYYEeHHOM pactBope coaepxkutcs 0,1 monb, wim 152-0,1 =
15,2 v FeSOa.
[TpuGaBunm X T BOABI, MOIYYHIH MaccoBYI0 nomo FeSO4 B pacTBope:

15,2
®1(FeS04)(%) = ———— -100% = 8%; x=162.2r.
(27,8+x)

Bapuaum a2) PaccmarpuBaem FeSO4:7H>0 xak «kBazupactBop» FeSOs4 B cob-
CTBEHHOH KpucTamuzanuonHoi Boae. Torma maccoBas nonsa FeSO4 B aTOM «pac-
TBOpe» — 152/278 = 0,547.
Teneps MBI MOJKEM PUMEHHUTH TPABUIIO KPECTa I «PAaCTBOPOBY» C COACPKAHUEM
FeSO4 152/278 u 0:

0.547 0,08
bl N 2
0 — %080 467

Orcronax=1623r

Bapuanm 61) Eciiv B TOTy4YeHHBIA pacTBOP BHECTH Y T, T.€. y/278 Monb FeSO4-7H,0,
TO Macca pacTBopa CTaHeT paBHOU (27,8 + 162 + y) T, a Macca pacTBOPEHHOTO
FeSO4 B aTOM pacTBope OymeT paBHa:

15,240,574y
27,8+162,2+y

©2(FeS04)(%0) = 00% = 15%

Orcronpay =33.,5r.
Bapuanm 62) TlpuMeHNM NpaBHUiIO KpecTa Ui peasbHoro 8%-HOro pacteopa H
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54,7%-HOTO «KBa3upacTBOPa»:

8 \15/ 39,7:162,2+27,8
54,7 — ~~ 7 X

Orcromax =335
Taxum obpazom, s yBennderns MaccoBoit monu FeSO4 mo 15% x mpurotosien-
HOMY II0 TI. ) pacTBOPY HYKHO 100aBuTh 33,5 T FeSO4-7H20.

1.2. OnpepeneHne popmMysibl XMMUYECKOro COeAUHEHUS NO
AIBHO 3alaHHbIM KOSIMYECTBEHHbLIM NapamMmeTpam.

Xumudeckas popMylia BEIIECTBA ONPEACIIACTCS MOJIBHBIM COOTHOIIIEHUEM BXOJIS-
IIUX B HETO BJIEMEHTOB (BBIPAYKCHHBIM B IIEJIBIX YUCIIAX).

Pacuer xumudeckoit (hopMyIbl BeliecTBa 10 3aaHHBIM MaCCOBBIM COOTHOIICHUSM
CBOJIUTCA K JICTICHUIO «Maccy (IOl «MAaCCOBBIMID) COOTHOIICHUSIMU MOJIpa3yMeBa-
IOTCSI KaK IPSIMO€ COOTHOIIICHHE B TPaMMaXx, TaK U MaCCOBBIE JIOJIU B IIPOLICHTAX, B
JOJISX JIF000T0 BUIa (HE 00513aTENBHO B IOJISX €AMHUIIGI) U TIP.) HA aTOMHBIE MACChI
3JIEMEHTOB.

[Tyctb 3amaua copmyIupoBaHa TaK:

«Bewecmeo cooepocum x% onemenma X, y% snemenma Y, z% snemenma Z.
Monexynsapnas macca sewgecmsea W. Onpedenums e2o opmyny».

Pewenue. Tpocretitast popmyna BemecTBa: X, Y mZk, 8 COOTHOIIICHUE

__X y .2

mk= . . , IIPECTaBICHHOE B LEJIBIX YHCIAX.
M(x) M(y) M(z)

®opmyna BemectBa (XnYmZk)p, T€ p = W/Wyp , @ Wyp — MonekymsipHas Macca,
paccuuTaHHas Uil IPOCTEHIEH (OPMYITBI.

B pasnene 2 npencrasieH 0ojiee CI0KHBIN aITOPUTM C IPEIBAPUTEILHBIM OTIpe/ie-
JICHUEM «Macc» SJIEMEHTOB B COCAMHEHUH 110 IPOAYKTaM €ro peakiuii, Hapumep,
TOpPEHUSL.

3agauu:

1. Conb, coneprkalias HEKOTOPBIA 37€EMEHT X, HMEET CIEAYIONEE MacCOBOE
cootHouIeHue 3MeMeHToB X : H: N : O =12 :5: 14 : 48. KakoBa ¢opmyna 31oit
comu?

2. BemectBo A, comepikaiiee 24.24% C, 4.04% H u 71,72% Cl, npu Ha-
IPEBaHUM C BOJIOW B MPUCYTCTBHU CJIA00r0 OCHOBaHMSI IIPEBPAIACTCS B BEIIIECTBO
B, nmaromiee peakiuio cepeOpsiHoro 3epkayia. Hanuimure crpykrypHbie GOpMyIibl
BemiecTB A u B.



3. BemecTBo, MIOTHOCTH IO BOXOPOLY KOTOPOro paBHa 21, COCTOMT H3
85.71% yrnepona u 14.29% Bomopona. Onpenenute ero MOIEKYISIPHYIO GOpPMYITY.

4, BemectBo coctout u3 34,59% Na, 23,31% P, 42,10% O. Onpenenute ero
MOJICKYJISIPHYIO (hOpMYITy.

5. BemectBo comepxut 15,18% C, 6,33% H, 17,72% N u 60,76% O.
OnpenenuTs ero GopMyITy, KJIACC BEIIECTB, K KOTOPOMY €r0 MOXKHO OTHECTH.

6. Heoprannueckoe coequnenue coaepxxur 12,28% azora, 3,50% Bomopona,
28,07% cepsl u kuciaopoa. HazoBuTe 310 CoeIMHEHNE U KPaTKO OXapakTepu3ynre
€ro CBOMCTBA.

7. KonuvecTBeHHBINM aHAIN3 HEU3BECTHOTO HEOPTAHUYECKOTO COEMHEHUS A
[IOKAa3bIBAET, YTO OHO COAEPKUT HaTpuil — 18,55%, cepy — 25,80% u kucnopoz.
[Ipu HarpeBaHWM A JIETKO TPEBpAIaeTCs B KUAKOCTh, KOTOpask MpH HarpeBaHUU
¢ KapOuaoM KajbIwsl (METOJ] KOJMHMYECTBEHHOTO OIIPENETICHUs BONBI) BBIACISIET
aneruned: 1,680 r uccnemyemoro BemecTtBa maetr 0,378 n amermieHa (ycIOBHUS
HOpMaJIbHEIE). YCTaHOBUTH (OPMYITy BEUIECTBA A M yKasaTh, pearupyer JH OHO:
1) ¢ consHOM KHCHOTOM; 2) ¢ momoM; 3) ¢ xyopuaom cepebpa. Ecnu ykazaHHBIE
pPeaKIuu TPOUCXOMAT, HAIMIIUTE YPaBHEHUS COOTBETCTBYIOIINX IPEBPAIIECHHA.
W3 xakux noCTymHBIX B 1a00paTOpuy COSAMHEHNH MOYKHO TIOTYYIHUTh BEMECTBO A?
OTBET MOTHBHPYHTE HEOOXOMUMBIMU YPABHEHUSIMHA PEAKITHIA.

8. HeycroitunBas HeopraHuueckas KUCIIOTa COAEPIKUT Cepy ¢ MAacCCOBOH JI0-
neit 56,14%, kuciaopoa u BogopoA. Onpenenute 3Ty KUcaoTy. OTBET MOATBEPIUTE
pacyerom.

9. Munepan Oepumn comepxut 31,28% xkpemuus, 53,63% xwucmopona, a
TaKke aTfOMUHUN 1 Oepwummii. Onpenenmuts Gopmyrny Oepmmia. (Mcnoias3oBaTh
TIPUOTMHKCHHABIC 3HAYEHHUS aTOMHBIX Macc).

10. Hexotopsie kBacubl [kpuctamnoruapar AlYB37(SO4)2-12H20] coaepkar
51,76% xucnopozna u 4,53% Bonopoaa. OnpenenuTe UX COCTaB.

11. Jlist ycTaHOBIIEHUSI CTPOCHUS Tpex coenuHeHuit A, b, B mposeneH psna
HCCIIEI0BaHUM.

1. benoe kpucTammyeckoe BEMIECTBO A, KOTOPOE COMEPIKUT TOJIBKO YIe-
PO, BOIOPO M KHCIOPOA, IPUHAIIEKHT K KIIaccy KapOOHOBBIX KHCIIOT. JJ1st mpu-
OMM3HUTENFHOM OIeHKH ee MOJsIpHOU Macchl 10,0 T KUCIOTHI pacTBOPUIIN B BOJE,
MprOaBUIIM KyCOYKH JIbJIa ¥ TPU MHTEHCUBHOM BCTPAXUBAHUH OXJIAAVIIN CMECH 10
— 2,5 °C. 3arem KycKku JpJa OBICTpO ymamwim. Macca pactBopa cocraBmia 76,1 T,
pH=1,4. MonspHOE TOHIKEHHE TOYKU 3aMEp3aHMI BOABI (KPUOCKOITMYIECKAs T10-
%OHHHa;I), paBHo 1,86.



st 6onee TOYHOTO onpenesneHus MoIsIpHON Macchl Kuciotel 0,120 r ee oTTUTpO-
Banmu 0,1 M pacTBOpOM TMApPOKCHAA HATpUs B MPHUCYTCTBUH (eHON(TaIeHHa B
KadecTBe MHAKMKaTopa. Ha TurpoBanue nomwuo 23,4 M1 pacTBOpa MIETOYH.

II. BemectBo b mpencrasnsier co0ol KHUIKOCTh, PACTBOPHMYIO B BOJE,
10%-nb1it BogHBIN pacTBOp nMeeT pH ~ 4. BemectBo b nocrarouno ycroitunso
K JICHCTBHIO OKUCIIUTENIEH, HO OKHUCIAETCS HOAOM B MOZO(GOPMHON peakiuH, Mpu
stoM Ha okucinenue 0,10 r BemecTtBa pacxogyercs 1,5 r noga. M3 mpoaykros sToi
peakLuy Npyu NOAKUCIECHUH BBIAETSAETCS KHCIoTa A.

[Ipu B3anmozelicTeuu BemecTBa b ¢ HaTpueM Belaensercs: Bogopod u obpasyercs
HaTpUEBOE MPOU3BOJHOE coennHeHs b. YcTaHOBNIEHO TakXke, YTO MOJIEKYIsIpHas
Macca BemectBa b cocrasuser ~100.

III. OnexTponpoBOAHOCTE BOJHOTO pacTBOpa BemiecTBa B mano otnuda-
eTCsl OT BJIEKTPONPOBOAHOCTH 4KcTOo BoAwl. lllemounoit rupponus B mpuBomut
K obpasoBanuto ammuaka. s nposenenus rugponusza 0,120 r BemectBa B 00-
paboTtanu ropsiuuM paz0aBICHHBIM PACTBOPOM THAPOKCHIIA HATPHSL, MOMYYSHHBINH
ra3 npomyctwii B 50,0 mi 0,1 M X10poBOZOpOAHON KHCIOTBHI, H30BITOK KUCIOTHI
ortutpoBanu 10,0 M 0,1 M pacTBopa rupokcuaa HaTpusl.

[Ipu xucnorHOM ruAponu3e BemecTBa B o0pasyercss IMOKCHA yIepoaa.
MonexkynspHast Macca BellecTBa B, onpeaeneHHas 0 MOHMKEHUIO TOUKH 3aMep-
3aHHA PacTBOpa, cocTapiseT BenuuuHy ot 40 o 70.

[Ipu B3ammoneiicTBuM BeuiecTBa B ¢ 3THIIOBBIM 3QHUPOM KUCIOTHI A B MPHUCYT-
CTBHMHU KaTaJln3aTopa OCHOBHOTO XapakTepa o0pa3yloTcs 3TaHOI U coequHeHue I
B cOCTaB KoToporo BxomuT 37,5% (macc.) yrepona, 3,1% Bomopona, 21,9% a3ora
u xkucnopon. Coenunenue [” 061a1aeT KUCIOTHBIMUA CBOMCTBAMHU.

1. PaccuuTaiiTe OTHOCUTENBHYIO MOJIEKYISPHYIO MAacCy KUCIOTHI A U H30-
Opasute ee CTPYKTypHYIO GOpPMYITy.

2. Onpenenure BeuiectBo b. Hanmmmure ypaBHeHne nogo¢opMHOi peak-
LMY U PEaKUH C HAaTPUEM JUIsI 3TOTO BEILECTBA.

3. M3obpasute cTpykTypHyto popmyny BemecTBa B. Hanummre ypaBHe-
HUE IEITOYHOIO U KUCIOTHOTO THAPOIIN3a 3TOTO BEIIECTBA.

4. Omnpenenute BemecTBo [ U n300pasuTe €ro CTPyKTypHYIO (OpMYIy.
Kaxoii aroM BoZI0OpoAa B 3TOM COE€AMHEHUH SIBISETCS «KUCIOTHBIM»? OTMETBTE €T0
3BE3JI0YKOM.

Pewenusn:
1. [Tycte hopmymna comu HaNpOcXgy.
Torga MOKHO 3aIIMCaTh COOTHOIIICHHE
5.14 .48, 12
bicid =——F1 01—

EPCET T4 6 AX)
rae A(X) — aroMHas Macca HEM3BECTHOTO JJIEMEHTA.
[TycTts aromuast Macca Hem3BecTHOTO 3neMenTa A(X), Torma 17,72/A = 15,19/12
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(Tak KakK 1o yCIOBHIO YUCIIO aTOMOB HEM3BECTHOTO 3JIEMEHTA PAaBHO YUCITy aTOMOB
yriepona), orciona A(X) = 14 — azot.
[Ipocteiimas ¢popmyna Bemecta NH5COs3.
Bcnomunaem, 4to 3a coib MOXKET HE COIEpKaTh METAJUIOB — THAPOKapOOHAT aM-
Monust NH4HCOs3, oTHOCAIMIfCS K KJTacCy KMCIBIX COJEH M pasiararoluiics npu
HarpeBaHUH M0 yPaBHEHUIO

NH4HCO3 = NH3 + CO; + H>0.

2. [pocreiimias Gopmysia A:
VCIVH:VCl = 24’24:4’04 : L72 2,02:4,04:2,02=1:2:1
12 1 355

MonexymspHast popmyna: (CHoCl)y,.
IIpr n =1 u n > 2 MonexynsipHas popMysa HE COOTBETCTBYET peaJbHOMY COCIH-
HeHu1o, T.e. n=2; C2H4Cl, KOTOpo#t COOTBETCTBYIOT /IBE BO3MOYKHBIE CTPYKTYPHI:
CICH,—CHCI (1); H3C-CHCI; (2).
I'uaponus:
1+ 2H,0 = HOCH>CH-OH + 2HCI;
2 + H,O = CH3CHO + 2HCI;
T.e. A— 1,1-muxmopatan (2), B — sTanains.

3. [pocreiimias popmyna:
VCiVH = %: 14’129 =1:2 (CHy)

Monexynsipaast popmyna (CHz),, toe n=3, mocKonbKy MoneKymispHas macca 21:2
(r/™MO7B) = 42 T/MOMNB.
BemectBo C3Hg (TmpomeH, DUKIOMPOIIaH).

4. [pocreiimas popmyna:
VNalVPiVO = 34,59 : 23,31 : 42,10 =1,5:0,75:2,63=4:2:7
23 31 16

MornekynspHast popmyna NasgP,07.

5. [Ipocreiitmas hopmyra:

15,18 6,33 17,72 60,76
12 1 14 16

®opmyna — (CHsNO3),. CM. 3agady 1 — oueBHIIHO, 9TO N=1, 1 3TO THAPOKapOOHAT
ammonnst NH4HCO:s.

VC:VH.VN.VO =

=1,265:6,33:1,265:3,8=1:5:1:3

6. N:H:S:0 =12,28/14 : 3,50/1 : 28,07/32 : 56,15/16 =1:4:1: 4.
[pocreiimas popmyna NHaSO4. Tak He ObiBaeT, yaBanBaeM, MOJIydyaeM MePCyilb-
12



¢dar ammonus (NHy)2S,0s5. BzaumogpeiictByer ¢ menodamu ¢ BbiaencHuem NHz,
KaK U BCE COJIM aMMOHHUA. SIBIISIETCSI CUIILHBIM OKUCIIUTEIEM.

7. MornekynsipHast Gopmyna — NazS»03:5H2O — BbIuuciisercss mo Koju4de-
CTBEHHBIM COOTHOIICHHSM 3JEMEHTOB (KUCIOPOA — MO pa3HHIIE) U KOJIHYECTBY
BOJIBL, onipesensieMomy 1o peakuuu CaCru A. Cxema ciHTE3a — B TI00OM yUeOHHKE.

8. a:b:c = (x/1) : (56,14)/32 : (43,86 —x)/16,
e X — cofepkanne Bojopozaa B Morekyne (%).
[lyctb z — cTenenp okucneHus cepsl. Torna a + zb — 2¢ = 0 — ycioBHe 3IEKTPOHEH-
TPAIILHOCTH MOJIEKYIBL. B 3TO ypaBHeHHE MOXHO MOICTABUTH COOTHOIIEHHUS a,b,C:
x+1,75z - 2(2,74 — x/16) = 0,
orcroga X =4,87 — 1,55z, 1.e. 0 <x<4,87, Tak kak z>0m x > 0,
%0 = (43,86 — x)/16;
39 <%0 < 43,86.
B pesynbrare noxydaem:
1,75:(39/16) < (b:c) <[1,75+(43,86/16)], mmm (1:1,4) < (b:c) < (1:1,57).
Tak kak b:c — 4ncna aToMOB B MOJIEKyle, O4eBUAHO, uTo bic = 2:3. H,S>03 —
¢dhopmymna kucnotel (mm HaS406). U3 cootHOmenns a:b = (x/1):(56,14/32) = 3:2
noiy4aem 32x/56,14 = 3:2, orcrona x = 1,75(%), a popmyna kucnorsl — H2S>03.

9. O06o03HaunM conepkanue oepwninst B 100 r MuHepaia yepes3 X, Torjaa co-
nepxanue amomunus: 100 — (31,28 + 53,63) — x = 15,09 — x. ®opmyny Oepuiuia
o6o3naunM Tak: Al.BepSicO4. B MuHepane 3meMeHTHl NPOSBISIOT XapaKTepHbIE
CTCIICHU OKHCJICHHUS:

+3 +2 +4 -2

Al,, Beb, Sic Oq.

27 9 28 16
Konuuecrsa moneit anementoB B 100 r BerecTBa COOTBETCTBEHHO:

15,09 — x X 31,28 53,63

27 ’ 9’ 28 16

I/ICXOIDI H3 TOIro, 4TO anre6pa1/1qec1<a;1 CyMMa NPpOU3BCACHHNA Y1 CJIa aTOMOB 3JICMCH-
TOB Ha UX CTCIICHU OKHCJICHUSA PAaBHAIOTCA HYJII0, MOXKHO COCTaBUTh YPABHCHUC!

1509 =X », x.,, 31,28 , | 53,63
ST T X3 Xy 2058 g 35
27 9 28 16

3Hast IPOLICHTHOE COJICPIKAHHUE DIIEMEHTOB, HAXOAUM (hOPMYTY BEIIECTBA:

_ 10,06 5,03 31,28 53,63
27 9 28 ° 16

Takum oOpa3om, npocteiimas popmyna — Al,BesSisO1s, umu Al,03-3Be0-6Si0;.

2=0; x =5,03

a:b:c:d =2:3:6:18.

10. [Tyctp a — aromHas macca A, a b — aromnas macca b.
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Pemenne «B 100» AODKHO UCXOAMTH U3 MPEATIONOKEHHUS, YTO BOAOPOJ COACPKUT-
cs TOJBKO B BOJIE.
Torma MaccoBast 101151 BOAOPO/a paBHA

24/(a+b+192+216) = 0,0453, orkyna a+b = 121,80.
MaccoBast 4051 KUCIOPOJa paBHA

320/(a+b+408) = 0,5176, oTkyna a+b = 210,23.
UT0-TO HE TaK — CyMMBI JIOJIKHBI OBITH OJJMHAKOBBIMU. 3HAYUT, OIIMOOYHO HAUaITh-
HOE IPENOI0KEHUE.
Pasnuunbie cymmbl (a+b) MOMyYMIMCH W3-3a2 TOTO, YTO BOJOPOI COAEPIKHUTCS,
MO-BHIUMOMY, HE TOJIEKO B BOJIC, HO U B KaTHOHE. TaKMM KaTHOHOM MOXET OBITh
Toibko ammouuit NHZ . CltejoBaTenbHO, KBAaCI[bl aMMOHHUITHEIE.
Ecmu a= 18, T0 b =210-18 = 192; u Bropoii karuoH — upuauii Ir.
®opmyna kBacuoB: NHalr(SO4)2- 12H20.

I1. PesynbraTsl OnMCaHHBIX 3KCIIEPUMEHTOB MO3BOJISIOT ONPEAEIIUTE MOJISIpP-
HYIO MacCy MCXOJHBIX BCIICCTB U YCTAHOBUTH UX XUMHNYCCKYIO IIPUPOOY.

. [IpubnmxeHHoe 3HaYEHHE MOJCKYJSPHOW MacChl KHCIOTHI A MOXHO
paccuuTarh 10 MOHWKEHUIO TEMIIEPATyPhl 3aMEP3aHus €€ pacTBoOpa CICAYIONIHM
obpaszoM. B 76,1 r pacTBOpa COmepIKUTCS KUCIOTHI A M BOJIbI COOTBETCTBEHHO:

m(A)=10r, m(H20)=76,1-10 = 66 1.

OTcronma HaXOAUM, 9TO JUTS TTOJTy9EHHUS pacTBOpA C TAKOH K& KOHIICHTpAIHeH KHc-
sotel B 1000 T H2O crenyer pacTBOPUTH KACIOTHI A

m(A) =10-1000/66 = 151,5T
KpHockonmueckass OCTOSTHHAS BOABI MTOKA3bIBAET, YTO TIOHMKEHNE TEMITEPATyPHI
3aMep3aHus pacTBopa, B KoTopoM Ha 1 mMomib BemectBa mpuxoautcs 1000 r H»O,
paBHo 1,86 °C. OTcrona HaxoauM, 94TO TTOHIKEHUE TEMIIepaTyphl 3aMep3aHus IIPH-
TOTOBJIEHHOTO PacTBOpa KUCIOTHI, paBHOE 2,5 °C, COOTBETCTBYET HAJTHIHIO B HEM
CIIEIYIOIIETO KOJTMYECTBa BEIIESCTBA!

n(A) =2,5/1,86 = 1,34 monp
CrnenoBarenpHO, MOJIIPHASI Macca KUCIOTH A paBHa:

m(A)  151,5
n(A) 1,34
Takum 00pa3oM, OTHOCHTENbHAS MOJEKYJspHas Macca BellecTBa A COCTaBiIseT
Ma = 113. D10 3HaYeHHE UMEET OLICHOUHBIN XapaKTep, TaK Kak KUCJI0Ta B PaCTBOpPE
YacTUYHO JIucconuupoBaHa. CTeneHp JUCCOLMAMU a KHCIOTHI MOXHO OIpere-
JIUTb, PACCYMTAB KOHIIEHTPALMIO HOHOB BOJIOPO/a B pacTBOpE:
pH=—-1gc(H")=1,4; c(H")=10"*=0,04 monn/n
_ Y _0.04 003w 3%

n(A) 1,34
Bonee TouHoE 3HaUEHNE MOJIEKYIIIPHON MAacChl KUCIOTHI A MOXKHO OIPEENIUTH 110
?23ynLTaTaM tutpoBanus. Ha neirpanuzanuio 0,120 r kucnots! nouwio 23,4 mi

~ 113 r/monsb

M(A) =




0,1 M pactBopa NaOH, uto coorBercTBYeT KonmmuecTBy NaOH, paBHOMY:

n (NaOH) =0,1-23,4/1000 = 2,34-10-3 monb
OTO KOIMYECTBO PABHO YMCITy MOJIEH 3KBUBAJIEHTOB TUTPYEMOM KUCIIOTHI, OTCIOAA
SKBHMBAJICHTHAs Macca KUCJIOThI A paBHa:

m(A) _ 0120
na(A)  2,34-107°
[TomyueHHoe 3Ha4YeHHE MPUMEPHO BIBOE MEHBIIE MOJSPHOM MAacchl KMCIOTHI A,
paccuMTaHHOHN IO NMOHIKEHHUIO TEMIIepaTypsl 3aMep3aHus ee pactBopa. OTcrona
CJIETYeT, YTO KUCIIOTa A sBJSETCS JBYXOCHOBHOM M €€ MOJISIpHas Macca paBHa:

M(A) =2: Muke(A) = 2-51,28=102,6 r/mons umun M(A) = 102,6
3amumemM QOpMylTy OpraHMYECKOW JBYXOCHOBHOH KHCIOTBI B OOIIEM BHIE:
CxHy(COOH),. BpIpazum ee MONEKyISIpHYIO Maccy Kak CyMMYy aTOMHBIX Macc,
00pa3yoIIHX BEUIECTBO XUMUUECKUX 3JIEMEHTOB C YYE€TOM YKCJIa aTOMOB KaXKJJ0TO
JJIEMEHTa:

M(A) = (x+2)-A(C) + (y+2)-A(H) + 4A(0) =

=12x+2:12+y+2+4.16=12x+y+90=102,6

Orcrona 12x +y= 12,6
Ucxons u3 uncna 12,6 (c yueToM BO3MOKHOW MOTPEIIHOCTH OMbBITA, MPUXOIUM
K BBIBOZY, UTO B cocTaB pajaukana CxHy He MoxeT BxoauTh Oojee O1HOro aroma
yrnepoaa. TorJa eIMHCTBEHHO BO3MOXKHOW (POpMYIOi IBYXOCHOBHOUM KHCIIOTHI
C OIHUM aTOMOM YIJIEpO/a, CBSI3BIBAIOIINM JIBa KapOOKCHUIa, siBisieTcs (opmyna
MaJIOHOBOM KHCJIOTHI

HOOC-CH,—COOH (M = 104)
OTa KUCIIOTa MPeCTaBIsieT co00H Oenoe KpUCTaUIMYecKoe BEMIECTBO ¢ TeMIlepa-
Typo# mnasnenus 135,6 °C (c pazi.).

II. MomodopmHas peakiusi XxapakTepHa AJisl OPraHMYECKUX COEAWHEHUH,
nmeromux rpynmy CH3CO unmun CH3CH(OH)

RCOCH;3 + 31; + 4KOH = RCOOK + CHI3 + 3KI + 3H,0

RCH(OH)CH3 + 41> + 6KOH = RCOOK + CHI; + 5KI + 4H;0
HUcxons u3 ycnoBus peBpateHus 00pas3yromeicst colii Ipy NOAKUCICHUH B MaJlo-
HOBYIO KHCJIOTY, MOXHO MPEAINONIOKUTH, YTO BEIIECTBO b — 01HO M3 cremyronmx
COCIUHEHUN:

Meq(A) =

= 51,28 1/MO0IBL-7KB

CH3COCH,COCH3, M =100
CH3;CH(OH)CH.CH(OH)CH3, M =104
CH;COCH,CH(OH)CH3, M=102

[To ycnosuro omnbiTa, Ha okucienue 0,10 r BemectBa b uzpacxonosano 1,5 r I, uto
COOTBETCTBYCT CJICAYIOUIEMY KOJIMYCCTBY MOAA:

m(L) 1,5
ML) 254

[Ipumewm, urto BemecTBo b — nepBoe 13 MpeanogaraeMbIX COeIMHEHHH, Ha OKUCIIe-
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Hue 1 Mok 3Toro Bemectsa (coaepxut aee rpynbl CH3CO) tpedyercs 6 Mo L.
OTcrofa KONU4YeCcTBO BelleCTBa b, OKUCIEHHOTO B3SITHIM HOJIOM, COCTABUT:

n(k) _572-10"°

n(b) = 7 5 =9,53.104 moub
MossipHast Macca Beriectsa b Oyner paBHa:
_ _ 0,10 _
M(B) = m(b)/n(b) 953107 104,3 r/mMonb

Ha okwucnenne 1 mMonp BTOPOTO W3 MPEANOIAraeMbIX COCTUHEHHN [/IBE TPYIIIBI
CH3CH(OH)] tpebyetcsa 8 monb [b. Pacuer, aHamorn4Hblil MpOBEAEHHOMY BBIIIIE,
naet 3Hadenne M(b) = 139,9 r/mors.

Ha okucnenne 1 MONb TpeThEro COEMUHEHHS, B CTPYKTYpPE KOTOPOTO MMEETCS 110
onno#t rpynie CH3CO u CH3CH(OH), pacxomxyercst 7 monb I, u 1t HeTo 3Have-
HUe M — cpenHee MeXIy ABYMs BRIYHCICHHBIMH, T. €. M(B) = 122 r/Mous.

Takum 00pa3oM, U3 TpexX 3HAYCHUH PacCUNTAHHBIX MOISIPHBIX MAacC IEepPBOE 3HA-
YyeHrne Hanbolee OM3KO K 3aJJaHHOMY B ycloBHHU 3a1a4di. OTCIOa MOXHO ClieaTh
BBIBOJI, YTO BemlecTBO b — meHtaHanoH-1,3 mim aneTunaneToH (Mpu OOBIYHBIX
YCIIOBUSIX JKUIKOCTB). Ero peakius ¢ Mo0M B MIEOYHON cpefie ¢ TTOCIeAYOIIHM
MTOJIKMCIICHUEM TIPOTEKAeT CIIEAYIONINM 00pa3oM:

CH;COCH2COCH3 + 612 + 8OH-= CH»(COO~); + 2CHI3 + 61-+ 6H20
CH>(COO), + 2H* = CH2(COOH)>

AlleTHIALIETOH pearupyeT ¢ HaTpueM ¢ 00pa3oBaHHEM alleTUIIAIIETOHATA HATPUS:
CH3COCH2COCHj3 + Na = (CH;COCHCOCH3) Nat + 1/2H;

AnuoH HaTPHUEBOT'0O IIPOMU3BOJHOTO all€TUJIAIIETOHA UMECT ME30OMEPHOE CTPOCHUE!

H3C—$=CH—ﬁ—CH3<—>H3C—ﬁ—CH—ﬁ—CH3<——>H3C—|(|?—CH=$—CH3
©

O o o o O O

C] O

B03MOXHOCTh IIPOTEKaHUS dTOW peakIuy OOBSICHICTCS BIMSHHEM 00enx KapOo-
HWIBHBIX TPYII, KOTOpble 00ycIOBIMBAarOT KuciaoTHOCTh C—H-cBszeit B rpymme
CH,. Takoe Bi#siHEE TIPOSIBIIIETCS TAKXKE B TOM, YTO B BOJHOM PacTBOPE alleTHiIa-
IIeToH 00IamaeT cIabOKUCIIOTHRIME CBOMCTBaMHU (B pacTtBope ¢ pH 4, conepxariem
=10 r auerunanerona B 100 r pactBopa, uiu =1 Monb B 1 1 pacTBOpa, KOHLEH-
Tpaius nonoB H+ paBua 10~* momns/).

III. Tunponus BemecTBa B B mienouHoi cpeie ¢ 06pa3oBaHreM aMMHaKa
YKa3bIBaeT Ha TO, YTO ATO BEIIECTBO — aMUJ] WJIM HUTPUJI, a 00pa30BaHHE JTHOKCH-
Jla yIIIepo/ia Mpy KUCIOTHOM THAPOJIH3E ITO3BOIISET MPENIOI0KHUTh, 9TO BEIIECTBO
B sBnsieTcs muaMunoM yronbHOW KUCIOTH (KapOaMu, MOUYEBHHA):

HoN-C(O)-NHo, M =60
Benuunna M xopolio cornacyercs ¢ IpuBEASHHOM B ycnosun 3aa4u. [Ipu menod-
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HOM Tuiponu3e kapoaMuaa | MoJb 3TOro BEeIecTBa BHIALISAET 2 MOJIb aMMHAKa!
CO(NHz)> + 2NaOH = 2NHj3 + 2Na,CO3
o ycnoBuro 3aaun KOJMYECTBO FHIPOIM30BaHHOTO Kapbamua (Bemectsa B) u
COOTBETCTBYIOILEE KOJIMYECTBO MOTYIEHHOTO aMMHUaKa COCTaBIISIIOT:
n(B) = m(B)/M(B) = 0,12/60 = 2-10-3 monb
n(NH3) = 4.10-3 mosb
AMMUaK CBA3BIBAETCS XJIOPOBOJOPOAHOMN KUCIOTOM:
NH; + HCI = NH4Cl
Komnuaecto HC1, copeprxameecs B 50 M 0,1 M pacTBopa KMCIOTBI, paBHO:
ni(HC1) = 0,1+ 0,05 = 5:10-3 mosnb
U3 storo xomuuectBa HCI wacTp (n2) 3aTpayeHa Ha peakUUIO ¢ aMMUAKOM, a H3-
OBITOK (13) HEHTPaIM30BaH:
n2(HCl1) = 4+10-3 mous, n3(HCl1) = 1-10-3 monp
[lo pesynsraraM THUTpPOBaHHA Ha HEHTPAIM3ALUIO KUCIOTHl MOTpeOOBaNOCH I'H-
npokcuna Harpus: n(NaOH) =0,1-0,01 = 1-10-3 monb
Oto konnuectBo NaOH sxBuBanenTHo konnuectBy HCI, B3sTON Ma TUTpOBaHue,
YTO MOATBEPKIAET BBIBOJ O XUMUYECKOM MpHpoJE BelecTra B.
Kucnotneiii ruaponus kapbamuaa npoTeKaeT COrIacCHO YpaBHEHUIO:
CO(NH2); + 2HCI + H,0 = 2NH4CI + CO>
KapGamug xopomo pacTBOpsieTcsl B BOJIE, BOAHBII PacTBOP UMEET HEUTPATbHYIO
PeaKIuIo U He 00JIalaeT AEKTPOIIPOBOAHOCTHIO.
[Ipu B3auMozeicTBIM KapOaMuia ¢ U TUIMATOHATOM MPH YYaCTHH KaTaln3aTopa
(BemiecTBa OCHOBHOTO XapakTepa) oOpa3yeTcs LMKIMYECKUH amMu] MalOHOBOH

KHCIIOTHI (MaJOHWJIMOYEBHHA, 0apOUTypoBast KUCIOTA):
0)

_COOC,Hs H,N

NH

H,C + — SE—

25\ /=9 T ohon >=O
COOC2H5 H2N NH

(0)
OO6pasyroleecs 1Mo ATOI PeaKIiy BemEeCTBO | COMEpKUT yIiiepos, BOAOPO, a30T
Y KUCJIOPOJ; COAepKaHNe KUCIOPOAa PaBHO:
®»(0)=100-37,5-3,1-21,9=37,5%
MoabHO€E OTHOIIIEHHE DJIEMEHTOB B 3TOM BEILIECTBE COCTABIISAET:

37,5 3,1 21,9 37,5
n(C):n(H):n(N):n(O) = > . 1 . o . i

=3,125:3,1:1,56: 2,34=
=4:4:2:3.

Ortcrona npocreiimas popmyna Bemecrsa [: C4H4N203, koTopast cornacyercs ¢

(dbopMynoi MalOHWIMOYEBHHBL. B 3TOM COENMMHEHWH aTOMBbl BOJOPONA TPYIIIBI

CH; o06nagaroT KUCIIOTHBIMH CBOMCTBaMH (BIHSIHAE KApOOHHUIIBHBIX TPYIIIT).
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2. PacyeTtbl ¢ ncnonb3oBaHMeM ypaBHeHm7|
XNMUNYECKUX peaKLl,Vlﬁ.

2.1. OnpeneneHue hopmMynbl HEM3BECTHOIO BelecTBa No
KOSIM4eCTBEHHbIM AAaHHLIM O €ro npeBpaLleHUsIX.

Bosnpias 4acTh XUMUKOB B CBOMX HCCIICAOBAaHUSAX IMOJB3YeTCsS Pa3HOOOpa3HBIMU
METOIaMH KOJMYECTBEHHOTO aHajM3a: SKCTpakUuel, Xpomarorpaduei, Bce-
BO3MOXXHBIMU BHJAMHU CHEKTPOCKOIUHU, MAacCC-CIIEKTPOMETpUEH, 3JIEMEHTHBIM
aHaJIM30M AJIs ONpeAeNIeHIs] XUMUYECKOT0 cocTaBa coeAnHeHus. [locrapaemcs no-
3HAKOMUThH UHTEPECYIOIINXCS C TEM, KaK U3 MUHUMYMa KOJIMYECTBEHHBIX TaHHBIX
MOKHO TOJTyYUTh MAaKCUMYM WH(OPMAIIMU O BEIICCTBE.

JlomOMHUTENBbHO K METO/IaM PeUICHUN U3 pa3fenoB 1,2 HayyuMcs pelarh 3a/1aduu
Ha ompeseseHre GOpMYIbl HEM3BECTHOTO BELIECTBA M0 MPOAYKTaM €ro npeBparie-
HHUI.

Ilpu coxncorcenuu m 2 opzanuuecko2o eeuiecmea nOAYYEeHo mi 2 OUOKCUoa yaie-
pooa u m; 2 600vl. Onpedenums hopmyny eewiecmea.

3T0 mpocTeimuii npumep Takoi 3agaun. Uto Takoe mpocTeruas (3MIUpruieckas)
¢dopmyna? ITo aTOMHBIE U, COOTBETCTBEHHO, MOJIBHBIE COOTHOLICHUS COCTaBIISIO-
LIUX SJIEMEHTOB, T.€. COOTHOIIEHUE ApO0eii, B YUUCITUTENE KOTOPHIX Macca dJIeMeH-
Ta, a B 3HAMEHATEJIe OTHOCHUTENbHAs aTOMHAs Macca.

B ncxonnoe opranndeckoe BEIECTBO MOTYT BXOIUTh BCE COCTABIISAIONINE POAYK-
TOB CTOpPaHHA: BOIOPOJ, YIIIEPOA, KUCIOPO.

B 44 r CO; conmepxutcs 12 r ymiepoaa, B m; r CO; conepKuTes X T yriieposa,

_ 12mi _ 3m
=4 T T
B 18 r H>O conepxutesa 2 r Bonopoaa, B me r H>O y r Bogopona,
_ 2m _ m
Y78 T

Macca kucnoposaa paBHa (m—X—y) T, TaK KakK JPYTrHe 3JEMEHTHI B POAYKTaX CTO-
paHus OTCYTCTBYIOT.

PaccunteiBaeM npocteinryro Gpopmymy:

3 me m-3my/11-me/9 mi o m2 (m-3mi/11-m2/9)

11-12°9-1° 16 449 16

VCIVH: VO =

®opmyna BemecTBa [Cm/44Hmy9Om-3m/11-my/9)/16]n

OTHOCHUTECIIbHAA MOJICKYJIApHasd Macca BEIICCTBA

3nece n = OTHOCHUTEJIbHAS MOJIEKYJISIPHASI Macca: PACCUMTAHHAS 110
npocTenIei hopmyiie
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Cdopmynupyem 3anauy B 6osee oOIieM BUE:

«IIpu corcucanuu m 2 nHekomopozo eeujecmea nonyuenvt coeounenun X0y,
YiOy..., Z;0,, (1100011 u3 unoEKCO8 MOIHCEM PABGHAMBCA HYII0), MACCHL KOMOPBIX
mj, my, ..., m, coomeemcmeenno. Onpedenums popmyny sewiecmea.

Pewenue. HeoOxomumo onpeaeTuTh MacChl 21eMeHTOB X, Y, Z, BXOIAIINX B yIIO-
MSHYTOE «HEKOTOPOE BEIIECTBO»:
pPM(X) — pM(X) + 16q

mX) — my
mx) = mipM(X)
pPM(X)+16q
AHAJIOTUYHO!
m(y)=2 M) 7y o ZMEZ)
KM(Y)+16r ZM(Z)+16w

Macca KHUCJIOpoJia B BEILECTBE:
m(0) = m—Zm(X)..m(Z)
[pocreiimias ¢popmyna B APOOHBIX YUCITAX:

mX) my)  m)
VXIVYLiVg = i L =
M(X)  M(Y) M(Y)
pmi kmz ZMn

= : e ,
pM(X)+16q kM(Y)+16r zM(Z)+16w T

dopmyna: Xpm;/pmX)+16q) Y (kmo/kM(Y)=161) --- Z(zmy/zM(Z)+16w)
Heconanenune m u Xm(X) ... m(Z) o3Ha4yaeT, 4To B COENMHEHUH €CTh KHUCIOPOT,
a MoJieKyJsipHasi (JOpMysia COCAMHEHUS BBIYUCIISICTCS aHAJIOTHYHO TPEABIAYIIIEMY
CITyd4aro.
B sToMm paznene Bbl BCTpeTUTE B KaY€CTBE COCTABHBIX YaCcTEW paccMaTpUBaEMOro
THUIIA 33]1a4 U T€, OCHOBHBIC 3JICMEHTBI KOTOPBIX MBI YK€ Pa300paii B MPEIbLILY X
pasaenax.

Ilpumep 1. Tlpu B3aUMOJCHCTBUU OKCHJA HEKOTOPOTO METaa C a30THOM KHC-
noroii obpazoBasiock 34.0 T comu u 3,6 T Boabl. KakoBa mMacca okcunia meTaiia,
KCIIOJIb30BAHHOTO AJIs peakuuu?

Pewenue: [lycts Gopmyna comnt A(NO3)y,, a okcupa ArOpn. Oxcun pacTBopsieTcs
B a30THOM KHUCJIOTE:

As0, + 2nHNO3; = A(NO3), + nH2O

[Ipu o6pazoBanuu 1 mons ([M(A)+62n] r) HUTpaTa OAHOBPEMEHHO 00pa3yeTcs n/2
MOJIb BOabI (9n 1):
(M(A)+62) r comu — 9n r H,0;
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34 r comu — 3,6 r H>O.

Orcioma MAIT62n_ 9 0 M(A) = 85-62n.
34 3,6

OuesuaHo, ut0 M(A)>0 Tonbko ipu n=1. 3HaunTt, M(A) = 23; 3T0 Harpuii. OKCHa
HaTpUs PaCTBOPSETCS B a30THOW KHUCJIOTE:

NayO + 2HNO3; = 2NaNOs + H,O
IIpu pactBopernu 62 r NaO BeiAensercs 18 r Bomsl,
npu pactBopernn X T NaxO Beimensercs 3,6 T BOIHI,

x=12,4 r NaO.

Ilpumep 2. Tlpu snexTponm3e paciuiaBa 8 T HEKOTOPOTO BEIIeCTBa HA aHOJIE BhIJIe-
munochk 11,2 1 Bogopona (H.y.). Uto 310 6B1T0 32 BemecTBO? MOXKHO T ITPOBECTH
ANIEKTPOIIN3 €T0 BOIHOTO pacTBopa?

Pewenue. BeinenuBuiniicss Ha aHO/IE BOAOPOJ COEepKacs B BemlecTse B Buae H-.
3naunTt, aHanu3y nonsepriu ruapua: 2H — 2e” = Ho. Bogopon ob6semom 11,2 1
(m.y.) umeet Maccy 1 1, T.e. Ha 1 T BoJopoJa B THAPUAC IPUXOAUTCS 7 T MeTajuia.
Orcrofa aroMHas Macca MeTajia 7n, IJié N — KOJIWYECTBO aTOMOB BOJOpOIA B
ruapuae. CyniecTByeT TpH dlIeMeHTa ¢ Maccoi, kparnoit 7: Li, Si, Fe. Kpemunii
(n=4) ormagaet, mockonbky SiH4 HE MPOBOMUT NEKTPUYCCKUI TOK, a CTEIEHb
okucnenus § (n=8, M=56 r/mop) y ’kene3a B JaHHOM CIIy4ae BEChbMa MaJIOBEPOSIT-
Ha. CnenoBarelbHO, ObLT B3AT Tuapu Jintus LiH. DnexTponn3 BomHOro pacTBopa
LiH npoBecTu He ynaeTcs u3-3a pa3ioKeHUs MOCIEIHET0 BOIOM:
LiH + H,O = LiOH + H»

Ilpumep 3. llpu cxuranum 23 T ra3000pa3HOTO BEIIECTBA C IUIOTHOCTHIO
p = 2,05 r/n ipu H.y. moy4eHo 44 T quokcuaa yriiepoaa u 27 T soabl. 3o6pazuTe
CTPYKTYPHYIO (JOPMYITy 3TOTO BEIIECTBA.

Pewienue. Henssectnslit raz — X. CoriacHO 3aK0OHY /7S MJ1€aIbHBIX I'a30B

M(X) = pxRT/p = 46 r/momns;
v(X) =23/46 = 0,5 mMoub; v(CO,) = 44/44 = 1,0 moub;
v(C) =1 wmomp; m(C)=12T;
v(H20) =27/18 = 1,5mo15; v(H) = 3momnp; m(H) = 3r.
CoenuHeHHE COOECPIKUT TAKKE KUCIOPO, HOCKOIBbKY
m(C)+m(H)=12+3=15r<23r
m(0)=23-15=8r
v(0O) = 5 momw; v(C):v(H):v(0) = 1:3:0,5 = 2:6:1.
Mornekynsapuas ¢popmyna coequnenus: CoHgO. DToit popmye oTBeyaroT asa n3o-
mepa: CH3CH,OH (aranon) u H3C—O-CHj3 (qumeTninoBelii 3¢up), HO 3TAHOI pU
OOBIYHBIX YCIOBHSX XHIKOCTh, 3HAUUT, HEM3BECTHBIN ra3 — AMMETHIIOBBIN 3up.
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3agaun:

1. [Ipu crxuraHUy HEW3BECTHOTO BEIIECTBA B KHCIOpoae 00pa3oBaioch 3,6
MJI BOzibI M 2,24 11 a3ota (mipu H.Y.). OTHOCHTENbHAS TNIOTHOCTH MApOB 3TOTO Bellle-
CTBa I10 BOIOPOY paBHa 16. OnpenennTe MOJEKyISIpHYIO (opMyny Bemiectsa. Uro
Br1 MmoxeTe cka3ath 0 ero cBoicTBax?

2. [Tpu npoxanuBanuu 80 r 6e3BOTHOTO Cyib(ara TPEXBaJICHTHOTO 3JIEMEH-
Ta MOJY4YaeTcs ero OKCHJl Maccod Ha 24 T MEeHbIIIe MOJIIPHONH MacChl dJIEMEHTA.
Onpenenute, KAKOH 3TO AIIEMEHT.

3. [Ipu mpokanuBanuu 1 Monb cynbgara JBYXBaJICHTHOTO 3JIEMEHTa MOJy-
YUK a T OKCHa 3Toro sneMeHTa coctaBa MO. [Ipu npokanuBaHuM a T 3TOTO ke
cynbdara obpazyercs O T TOTo )Ke OKCHJIa, a IPH MPOKaTUBaHuU O T cynbdara — 20
r okcya. Cynbdar Kakoro 3J1eMeHTa B3sUTH JIsl UCCIICIOBAHU?

4, Peaknust nByX razoB, CMEIIAHHBIX B MOJISIPDHOM COOTHOUIEHMH 1:2, B
3aMKHYTOM OOb€Me MPUBOAUT K 0Opa30BAHHUIO PACTBOPA IIABHKOBOW KHCIIOTHI C
MaccoBoil oneit 69%. Yrto 5T0 3a ra3el? OTBET MOTUBUPYITE.

5. I[J'ISI IMMOJIHOTO CropaHusl HCKOTOPOI0O OPraHNn4Y€CKOro BEICCTBAa HOTpC6OBa-
JIOCh B 2 pasa MEHBIIC KUCJIOPOAa, YEM IJI MMOJIHOTO CropaHusd CICAYIOMICTO YJICHa
TOMOJIOTUYECKOIO psaaa. Kakwue 310 MOTYT OBITH COC)II/IHCHI/ISI?

6. Conb OIHOBAJIEHTHOTO METalllla Maccor 74,4 T Harpelu B 3aKPBHITOM CO-
cyzle, IpH 3TOM TOIYYHIOCh 26,8 MII O€CIBETHOM KHIAKOCTH C KOHIICHTPAITHEH
BemectBa 11,2 Moiw/n. Onpenenute GOPMYITy CONH, €CIIH U3BECTHO, UTO OHA CO-
JIEPXKUT MeTaiul, Bogopox, 25,80% cepst u 51,61% kucnopoma.

7. B pesynbrare cxxuranus B arMocdepe XJIopa CMECH JABYX IPOCTHIX Be-
IIECTB 00pa30Baliach CMECh XJIOPUAOB C MAacCOM, B 8,5 paza mpeBhIIIaroNIeii Maccy
HCXOJHOM CMeCH. YCTAHOBHTE BO3MOMKHBIM KaueCTBEHHBIH M KOJWYECTBEHHBIH
COCTaB MCXOOHOM CMECH.

8. Ha momnnaoe cropanue 1 o6nema raza X m3pacxoqoBaHO 5 00ObEMOB KHC-
nopona. I[Ipu 3ToM COOTHOLIEHHE Macc 0Opa30BaBIINXCS MPOAYKTOB — JIMOKCHA
yriepozaa u Bofsl — coctaBmiio 4,89:1.

1. Uzobpasute cTpykTypHBIE (POPMYIIBI BCEX BO3MOXKHBIX H30MEPOB
X, YKaXUTE, KAaKUE U3 HUX SBISIFOTCS HECTAOMIBHBIMH U ITOYEMY.
2. Kaxoe u3 coeauHeHMI JOHKHO IMETh HANOOJIBIITY0 KUCIIOTHOCTb,

a Kakoe — HauOOJIBIITYI0 OCHOBHOCTb U ITOYeMy?

9. [Ipu cxurannm B Toke kuciaopoaa 10 T Oemoro KpUCTaNIMIeCcKOTO Bellle-
ctBa Obu10 monyyeno 3,20 1 CO2 (1.y.) u 6,591 1 xentoro nopomuka. Onpeaenure
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BCE MEPEUUCIICHHBIC COCIUHEHUS, €CIIU U3BECTHO, YTO KENTHIA MOPOILIOK Mpe.-
CTaBJIIeT cOO0 OMHAPHOE COCAMHEHHWE IMEPEXOIHOTO METalIa, COIepIKaIlee 1m0
JIaHHBIM XUMHUYecKoro a"anns3a 79,30% meranna 1mo macce.

10. I'a3000pa3HbIii HACKIIIEHHBIH HEIUKINIECKHUH yIIIeBO0PO ] 00beMoM 224
MJI (H.y.) COXIJIH, a TIPOTYKTHI PACTBOPIIIN B 1 J1 M3BECTKOBOM BOJIBI C MacCOBOM
noiaeit 0,148% (twtornocts 1,0 r/mi). Ipu 3ToM ObLI0 monydeno 1,0 T ocaaka.
OmpenenuTe MOJIEKYIIPHYIO (GOopMyITy yriieBomopoza.

11. Ontuvecku akTUBHBIN CI0XKHBIH 3¢up umeeT popmyay CsHi202. Obpazen
a¢upa maccoit 11,6 T Harpenu ¢ BOJHBIM PACTBOPOM THAPOKCHJIA HATPHS, B3SITOM
B n30bITKe. [10 OKOHYaHMU peakIMu MIETOYHYIO PEAKIIMOHHYIO CMECh HECKOJIBKO
pa3 IPO3KCTParupoBalid TUATUIOBBIM 3¢prpoM. BoaHslil pacTBOp, OTAENECHHBIH OT
3(GUPHOHN BBITSKKH, ONTHYECKOH aKTUBHOCTH HE TPOSBIAET. DPHUPHBIC SKCTPAKTHI
00BEAVHIIN U BBICYIIMIN CYAb()AaTOM MarHus, 3aTeM OCYLIUTENb OTQHUIBTPOBAIIH,
OTOTHAJIM OU3THIIOBBIN 3(up u meperHanu ocrarok. Ilomyueno 7,4 r xuakocTy,
kursteit mpu 100°C (BbIxox BenecTBa KOJTUIECTBEHHBIN).

N3o0pasure cTpyKTypHYI0 HhOpMyITy UCXOIHOTO 3pupa.

Kakoe crpoenmne umen Obl 3¢up, eciu Obl BOAHBIM PacTBOP MOCIE LIETOYHOTO
THAPONN3a ObLT ONTHYECKHU aKTHBHBIM?

Hanummre ypaBHeHHE peakiy MIEIOYHOTO THIPOIIN3a H30MePOB 3dupa.

12. Oprannueckoe BemecTBo A conepxxut 54,55% yrnepona, 9,09% Bomopona
u 36,36% Kuciopoza U UMEET OTHOCUTEIBHYIO IUIOTHOCTH MapoB IO BOIOPONY,
paBHYIO 22. DTO BELIECTBO JIETKO BOCCTAHABINBAET aMMHUAYHBIA pacTBOP OKCHA
cepebpa. [Ipu BoccranoBneHuu 11 T 3TOrO BemiecTBa BOIOPOIOM B MPUCYTCTBUHU
IIaTHHOBOTO Katanu3atopa npu 30°C u mocienyroneM IpornyCKaHuu MPOAyKTa
peaxumu b Hag oxcngom anromuaust ipu 350°C obpasyercs yrieBogopos B, koto-
PphIii 00ECIIBEUMBACT PacTBOp OpoMa B TeTpaxjiopMeraHe, o0pa3ys npu 3tom 37,5 T
nubpomiipoussognoro I. YeranoBure cTpykTypHble Gopmynsl BemiectB A — ' n
BBIYUCIUTE BBIXOJ [ B pacuere Ha B3STOE KOJMUECTBO HCXOAHOTO BEIIECTBa A.

13. BemectBa A u b 6ypHo pearupyrot Mexay coboii ¢ oOpazoBaHHEM Mpo-
nykra B. [Ipu o6pabdotke B oxcumom yrnepona(IV) obpasyrores BemectBa b u I'
(I' comepxur 8,14% yrnepona u 32,5% xucnopona). Onpenenute BemiectBa A — I,
HalWIINTE YPAaBHEHUS PEAKLIUH.

14. benoe xpucraminyeckoe BEMIECTBO A He pasjlaraercs NpH HarpeBaHUU;
3,783 T 3TOrO BellecTBa PacTBOPWIN B CHIILHOPa30aBICHHOM pacTBOPE COJSTHON
KHCJIOTHI, BhIACTHICS Ta3 b. 3aTeM Bomy BBIApWIIM, IPU 5TOM 00pa30BalluCh JBE
COJIU: XJIOPHUJ HaTpus U coib B, comepxkamas 12,06% uarpus u 71,32% xucno-
pona, maiopacrsopumasi B Boge. Harpesas cons B, nmomyuwmnu cons I, koropas
ggcmm u3 34,94% wnarpus, 48,63% kucnopoga u emie omHOTO AnmeMmenta. [lpu



B3aUMOJICHCTBUU TOTO K€ KOJIIMYECTBA BEUIECTBA A C KOHIICHTPUPOBAHHOU CEpHOMU
KucnoToi oopazosanock 1,120 nraza J[ murasz b (u.y.). ['a3 [ cropaer Ha Bo3ayxe ¢
obpasoBanuem 2,702 r Boasl u 3,481 T TBepmoro okcuna E, conepxkarero 68,95%
KHCIIOpoJa.

Onpenenute coenunenust A — E. Hanummre ypaBHeHus peakuuii. OTBET MOATBEP-
JUTE PACYETOM.

15. l'az A (uotHocTh 1,25 /11 (H.y.)) MOXET OBITh NOJNY4YEH peakuueil Ou-
HapHOTO COJIE00Pa3HOTO BEIIECTBA, COIEPIKAIIETO BOAOPOI, C XJIOPHIOM DJIEMEHTA
X. I'a3 3TOT MCTONB3yeTCsl Kak pakeTHOE TOIUIMBO, TaK KaK BBIAEISIET OOJbIIOe
KOJIMYECTBO TeIUIa pu cropanuu. ['a3 A obeciiBeurBaeT OpOMHYIO BOJY; €CIIH I10-
CJIe 3TOTO PAcTBOP yMAPHUTH JOCYXa, B OCTAaTKE OKAKETCS €AMHCTBEHHOE BEIIECTBO
b — BaxxHbIi1 papmakonornyeckuii mpenapar. 0yaroCKOMUYecKoe n3Mepenue (1o
MOBBIIIICHUIO TEMIIEPATYPhl KHUIIEHUS PAcTBOPA) OTHOCHUTEIHHON MOJEKYIAPHON
Mmacchel b gano Benmuuny 62. Konnencar, coOpaHHBIH IPH yIIApUBAHUH, COAECPIKUT,
KpOMe€ BOJIbI, TAKXKE OIHO BEIIECTBO, JAIOIIEe 0CAA0K C PACTBOPOM HUTpaATa cepe-
Opa. Maccogas gomis cepedpa B ocaake 57,45%. Onpenenure, 0 KAKUX BEIIECTBAX
WJET peyb, CBOM OTBET JIoTH4ecKH obocHyiTe. Kak Bbl cunraere, MOTyT 11 Cy1Iie-
CTBOBAaTh JIpyTHe COeTUHEHHS, BKIIOYAIOIINE T€ KE AIeMEHTHI, uTo U A? bynet mun
3aBUCETH COCTaB IIPOAYKTOB PEeakiiu A ¢ OpOMHOM BOMIOH OT €¢ KOHI[CHTPAIIHH ?

16. HekoTtopast KMAKOCTH TIEpEroHseTcss B HHTEpBaje TEMIEparyp
34-40°C. Ona Majo pacTBOpHMa B BOJe, HE CIOCOOHAa K pEakIuu C TH-
apokcugoM meau (II), oueHb MeUIEHHO pearupyer co ILENOYbI0 Ha XOJIOZY.
Hasecky ortoit kuakoctu Maccoil 1,0000 r coxmiu, MHOJIYyYUB IPU 3TOM
0,9722 r Bomel, 0,1718 r xmopoBomopoma u 2,0030 r guoxkcuaa ymiepoaa.
Hccnenyemyro >KUAKOCTb MOMECTHIIM B KOJOY C OOpaTHBIM XOJIOAWJIBHHKOM U
00paboTany ropsuuM pacTBOPOM THUAPOKcHAa Hatpus. IIpomsonuio wacTuyHOE
pacTBOpEHHE >KUAKOCTH, YTO CONMPOBOXKAAIOCH BBIACICHUEM ra3a C PE3KHM 3a-
naxoM. OcTaBlUIyIOCS HEPACTBOPEHHOM 4acTh KUAKOCTH OTAECNWIN U oOpaboTranu
KOHLEHTPUPOBAHHBIM PACTBOPOM MO BOAOPOA, B PE3YJLTATE YETO OHA MPOpe-
arupoBaia ¢ oopa3zoBaHueM noxdTana. OnpeneanTe cocTaB KUIKOCTH. crnonb3ys
BCE JaHHbBIE 3a/la4M, MOKAXHUTE, ONMHO3HAYHO JU ee pemeHne. OTBeT obocHyiiTe.
Hamummre ypaBHenust peakuumii. Kakoe BemecTBo o0yciaBiuBaeT NOsBICHHE
peskoro 3anaxa? [Ipeamonoxure MexaHn3M 00pa3oBaHUs HOAITaHA.

17. [pu ruaponuze 7,42 T HekoToporo 3¢upa nmomyueHo 3,22 r oTHOOCHOBHOMN
KapOOHOBOI KUCIOTHI U 6,72 T omHOAaTOMHOTO criupTa. Kakoli adup ObuT B3AT 1ist
ruaponamnsa?

18. Coenunenune X COCTOUT U3 a30Ta U Bopopoja. [Ipu cuibHOM HarpeBaHUU
3,2 T BemecTBa X OHO ITOJTHOCTRIO pasaraercs 6e3 o0pa3oBaHMs TBEPIOTO OCTATKA.
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[lomy4eHHast Ta3oBasg cMech YaCTHYHO aOCOPOMpYETCsl CEpHOM KHCIOTOH (Ipu
3TOM 00BEM Ta30BOl cMecH yMeHbIaeTcs B 2,8 pasa). HeabcopOupoBaHHBIi ras,
IpeAcTaBIAoMMKA co00i cMech BOAOPOIa M a30Ta, NPH HOPMAIBHBIX YCIOBHUIX
3aHUMaeT 00wveM 1,4 11 u uMeet mwiotHoCcTh 0,786 r/1. OnpenenuTe XUMHYECKYIO
¢dopmyny coenuHeHHs X.

19. st BoccTanosnenus 3,2 T okcuza Meraia Tpedyercst 1,344 1 Bogopona.
[Ipu pacTBOpeHNH MOTy4EHHOTO METajlIa B U30BITKE COSTHOM KHCIIOTHI BBIIEISET-
cs1 0,896 1 Bogopona. Omnpenenure, Kakoit 3To MeTaul. Hanummure ypaBHEHUS BCexX
yHnoMsIHyThIX peaknuid. (OObeMbl ra30B H3MEpPEHBI IPH H. V.).

20. PactBop HEkOTOpOH CONK, UMEIOUIUI LIETOYHYIO PEaKLMIo, MPU Harpe-
BaHUU MEIJICHHO HEUTpalIU30BalId XJIOpUAOM aMMoHus. Ha »to ymwio 2,675 r
NH4Cl; B pesynsrate Boinenminoch 1,70 r ra3000pa3HBIX BEIIECTB, & CyXOH OCTATOK
Mocyie BBIIAPUBAHUS ITOJyUYCHHOTO PAcTBOPA MPEACTABIISI cOOO0M XJIOPHUI HATPHS.
OmnpenennTe HCXOAHYIO COJIb, €CJIM U3BECTHO, YTO OHA HE MPOSBISIET OKUCIUTEIb-
HBIX CBOMCTB.

21. Kanueast combs 0AHOOCHOBHOM HEOPTaHUYECKOU KHUCIOTHI, COCTOSIIAs U3
TpeX XUMHUYECKHUX 3JIEMEHTOB (MosiekyasipHas Macca < 220), cogepxur 31,68%
kuciaopoaa. Uto 31o 3a coib? MokeT ju oHa OBITh MOJy4eHa B BHICOKOYHCTOM
coctossunn? C Kakod IIENBI0 €€ MOTYT HCIIONIb30BaTh B MeAUIIMHE? MOXHO Jin
PELUTh 3Ty 3a/1ady, eciy Obl ObI0 HEM3BECTHO YUCIO XMMHUYECKHX 3JIEMEHTOB,
BXOJIAIIMX B COCTaB COMU?

22. becuBeTHas Jierkokumsias HECMEIIUBAIOIIAACS C BOJONW HHEpPTHas
Kuakoctb A cogepxut 38,65% ymepona u 9,66% Bonopoaa. Ilpu okuciaenuun A
MEPOKCUIOM BOIOPOJa WIIM OPTaHMYECKUMH TepOKCHIaMu 00pa3yeTcsi HHepTHas
BBICOKOKHIISAIIAS KUAKOCTh b 0e3 mBera u 3amaxa, pacTBOprMasi B BOJIe U opra-
HUYECKUX PACTBOPUTENAX, U conepxkawas 30,77% ymepona. 7,6% Bomopona u
20,51% xucnopona. Ilpu sHepruynoM okuciaeHud A win b nepmaHranarom Kanus
oOpasyeTcsi OecIBETHOE KpHCTaUIMYeCKOe BeliecTBo B, pacTBopuMoe B Bome U
OpraHUYECKUX PACTBOPUTENSX, YCTOMUMBOE K JaibHeilieMy okuciaeHuto. OHO
comepxut 25,50% yrnepoaa, 6,33% Bogopona u 34,01% kucnopoaa. Uto 3a Be-
mectBa A, b, B? Kakue nporieccol mporekanu npu okuciaeHun A u b? Kak MmoxxHo
CHHTE3UPOBaTh A W3 NPUPOAHOTO CHIPHS?

23. B u36niTke Kucmopona coxnm 1,00 © 10,0% pacTBopa HEM3BECTHOTO Be-
LIECTBA B JICJSHON YKCYCHOW KUCIIOTE, MPUYEM H3PacXol0BaHO 672 Ml KHCIOpona
(n.y.), mpu 3ToM obOpa3zoBanuchk Tonbko Boaa (0,569 mur) u yriekucnbiii ra3 (708
MI Tpu H.y.). PacTBop kakoro BemecTBa coxmn? C KaKUMH U3 TPEIIOKEHBIX
BEIIECTB OHO CIIOCOOHO BCTYNaTh B XMMHYECKHE PEaKUuU (THAPOKCHI Kajus,
EIE)JIOBOL[OPOHHBSI KHCNOTa, OyTeH-2, TMMETUIIUCYAb(HT).



24. HewusBectHsblil ra3000pa3Hbiii yreBopopon o0bemoM 10 mit cMemmanu c
70 M1 KUCIIOPOZa, M CMECHh COXIIHU. [10 OKOHYaHNN peakuy Nocae KOHAECHCAUU
BOJSHBIX IapOB 00BEM ra3oBoi cMecH cocTaBui 65 mil. [Ipu mpomyckanuu rasa
B PacTBOp THAPOKCHAA Kanus 00beM ero ymeHsimmics 1o 45 mi. Paccuwnraiite
MOJIEKYJISIPHYIO (GOPMYITY HEM3BECTHOTO YIIIEBOAOPOA, CUUTAs, YTO OOBEMBI T'a30B
W3MEPEHBHI NIPH H.Y.

25. Oprannueckoe BemecTBO A, comepxkamee 41,38% (macc.) yriepona,
3,45% Bomopoma, 0CTaTbHOE — KHUCIIOPO, SIBJSICTCS CBIPHEM JIJIS TIOJYUCHUS psia
MPOAYKTOB II0 CXEME:

Hs;OH H,O

Cocras BemectBa b: 55,81% (Macc.) ymepona, 6,97% Bomopoaa, OCTaIbHOE —
KuciIopom; coctaB BemectBa [': 35,82% yriepona, 4,48% Bomopoaa, oCTainbHOE
— xucnopon. Ha medtpanuzanuio 2,68 r BemectBa I pacxomyerca 20 mn 2 M
pacTBOpa THAPOKCHIA Kausl.

YcranoBuTe cTpyKTypHBIe QopMynsl BemecTB A, b, B, I' 1 Hanmmmte ypaBHeHUs
peaKiuii, yKa3aHHbBIX B CXEME.

26. K 200 r 15,55%-H0r0 pactBopa comu prytu coctasa Hgx(NO3)2, (uaau-
BHJlyaJbHOE BEIIECTBO, T/ie X = | wuiu 2), nobaBuiu 8,2 T MarHUEBOU CTPYXKKH.
[Tocne okoH49aHMA peakuu 0cafok Maccor 34,7 T MOXKET popearuposarts ¢ 14 r
xsopoBogopona. Onpeaenure, Kakasi coiib pTyTH (X = 1 uu 2?) Obl1a B pacTBOpE.

Pemenus:

1. Cyns 1mo mpoayKTaM CropaHusi, BEIIECTBO MOXKET COAEpP>KaTh BOAOPOI,
a30T, kucnopoa. OnHaKko OTHOCHUTENbHAS MOJIEKYJIsipHas Macca BemecTsa 16-2 = 32
OTPaHUYMBACT YUCJIO aTOMOB KHCIOPOJa JO OJHOIO WM MOJHOCTBIO HUCKIIOYAET
ero.
[To ycnoButo azora o6pazoBanock 2,24 1, yro cocrasiser 0,1 Mob.
Bonopona B Boze:
B 18 r H,O — 2 moip,
B 3,6 r H,O — 0,4 moib,
0,1 monp N3 cocrapnser 0,2 MOJIb aTOMOB a30Ta.
CootHomieHue a3ota U BojopoAa B coeauHeHuu coctaBiasger 0,2:0,4=1:2.
ITpocteiimas popmyna Bemectsa — NHa. MnH,)=16; M(N,H,)=32 coBnazaer ¢ 3a-
JaHHOH B ycioBuu 3aaaun. OTcrona GpopMyiia HCXOIHOTO BEIIeCTBa:
H H
d
/N - N\
H H
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N2Hy4 — runpasus, mpu KOMHATHOM TeMIiepaType OeCIIBETHAS KHUIKOCTb.
Onpenensem OpyTTOo-HOpMYITy OpraHMYECKOTO BellecTBa. PaccumThiBaeM COOT-
HOIIICHHE DJIEMEHTOB B BEIIICCTBE:
C:N:H =(16,8/22.4) : (2,80:2/22.4) : (4,50+2/18) = 6:2:4

[To pa3HOCTH Macc TMPOIYKTOB CTOPAaHUS M MCXOJHOTO BEIIECTBAa HAXOIUM COOT-
HOIIIEHUE ]ISl aTOMOB YTJISPO/Ia U KUCIIOPOJIA:

C:0=(16,8/22.4) : [(21,0 — (16,8-12/22,4+2,8028/22,4+4,50-2/18)/16] = 6:4
B pesynsrare nomyuaem opyTTo popmymy: CeHaN20O4.
HUcxons uz peakmu ¢ Clp/AlCI3 opranndeckoe BeecTBO, BEPOSTHO, TUHUTPOOCH-
3011. Micxonst u3 00pa3oBaHus TOJNBKO IByX MOHOXJIOPIIPOU3BOAHBIX — 1,2- TUHUTPO-
OeH30I1 (Ipyrre U30Mephl Jar0T OOJbIlee KOMHYECTBO MOHOXJIOPIIPOU3BOIHBIX):

NO, NO, NO,
NO, NO, NO,
cl,
—_— +
AICI
Cl
Cl
2. M3(S0O4)3 = M203+3S02+1,50x.

ITycTs m — MONeKyNIsIpHas Macca MeTaia, TOra:

(2m+288) r cynppara mator  (2m+48) r okcuna,
80 r cymppata — (m-24)T,

(2m+288)/80 = (2m+48)/(m-24);
m2+ 144m — 24m — 14424 = 80m + 80-24;
m?2+40m — 5376 = 0;
m=-20%++v400 + 5376 =—20++v 5776 ;
m=-20176,
m =76 —20 = 56 (r/mouB).

OTOT 3IEMEHT — KEINEe30.

3. Peaxmus: 2MSO4=2MO + 2SO0, + Os.

IIycTe aromHas macca Metajia = X.

Torma w3 (x +96) r cynsdara moayuutcs (x + 16) T okcuia (= a).

u3 (x + 16) r cynbdara momayunres (x + 16)2/(x + 96) r okcuma (= b)

u3 (x + 16)%/(x + 96) r cynbdara nomyuurcs (x + 16)3/(x + 96)2 r okcuaa (= 20 r).
Pemaem mocnennee ypaBHeHHE (€ClH 3HaeM, Kak), MOIydaeM X = 64, UCKOMBIH
cynbdar: CuSOa.

4. Tak kak B cocTaB KOHEYHOM cMmecH BXomsT Tonbko H, F u O, To Bapuant
TONIBKO ONTMH — IepBOHadanbHO B cucteme Obimu F2Ox m Hp. Tak xax oObeMHOE
COOTHOIIIEHHE DKBUBAJIEHTHBIX KOIU4YecTB 1:2, To X = 1:
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F,O + 2H,=2HF + H,O
Cwmecs HF n H>O B MonibHOM OTHOIIEHUH 2: 1, KaK HETPYIHO YOeAUThCS, COOEPIKUT
69 maccoBbix % HF:

(2:20/2:20+18)-100=69 (%).

5. st oxkucnenust rpymbl —CHo— (TOMOIOTHYeCKON pa3sHOCTH) HYXKHO TPH
aroMa Kucioposa. [loaToMy HCXOHOE BEIECTBO TAKKE JIOJDKHO OKHCIISTHCS Tpe-
Msl aTOMaMH KUCIIOpOJa, TOTAa CICAYIONIMH YJIeH TOMOJIOTHYECKOro psijia Oyaer
OKHCJISITHCS IIECTBIO aTOMaMK KHCIIOpOJIa:

CxHy + (x+y/2)02 = xCO; + y/2H>0,

Cx+1Hy+2 + (x+y/2+1,5)02 = (x+1)CO2 + (y/2+1)H20.
[IpuMepsl BEIIeCTB, OKHCIAEMBIX TPEMs aTOMaMH KHUCIOpoaa (TMEepBbIC UICHBI
TOMOJIOTHYECKHUX PSIOB):

CH3;OH — mertanos1,

HOOCCH(OH)COOH — ruapokcuMaaoHOBast KHCIIOTA,

CH;N» — nna3zomeras,

HO-CH,—COOH - ruapoKcuyKCcyCcHast KHCIIOTa,

CH(COOH);3 — TpukapOOKCHMETaHOI.

6. B pactBope comepxanock 0,0268 ¢ 11,2 = 0,3 MOab COIM C MOJISIPHOI
Maccoit 74.4/0,3 = 248 r/mob.
OnuH MOJIb CONTM COIEPIKUT:

72;15 _' 12308 = 2 MOJb aTOMOB S U 72%86 '.51})’061
Ha mertamn u Bomoponm or BenmuuuHBl 248 mpuxomutcs 56. M3 oqHOBAJICHTHBIX

METaJIJIOB, COJIM KOTOPBIX YCTOMYMBEI B BOAHBIX pacTBopax, momxomart Li, Na, K
(mpyrme oTmamaroT, Tak Kak TOTJA MOTydarolrecs 6pyTTo-(popMyssl HE COOTBET-
CTBYIOT peajbHBIM coeauHeHnsM). Ecim metann Na, Torga comb — NapS>03-5H20
— THOCYIb(aT HATpHS.

= 8 MoJib aroMOB O».

7. B peakiuu X + n/2C1, = XCl,
OTHOIIIEHNE MACC XJIOPHJIA ¥ HEU3BECTHOTO AIIEMEHTA PAaBHO
m(XCl) A + 35,5n
= 2 =1+ 35,5n/A
m(X) A ’

rae A — aroMmHas Macca aneMenTa. [lepebupas pasnuunbie 3HaueHust n ot 1 g0 8
MOXKHO YO€IUTHCS, YTO COOTHOIICHUE

m(XClp)/m(X) > 8,5
BBITIOJHSETCS TOIBKO Jiyis Oepmwuus (A = 9, n = 2). CnenoBarenbHO, OHO U3 MPO-
CTBIX BEIIECTB B CMECH — OCpUILITUH.
[Ipeanonoxum, uto B cMecu Ha 1 Monb Be npuxoauTtcst X MoJib MPOCTOrO BEIleCcTBa

27



Y. Toraa o ycinoBHIO 3a1a4l MOXHO COCTaBHUTh YpaBHEHHE:
(9+xM)*8,5=80+x(M + 35,5m),

riae M — aToMHas Macca 3JeMEHTa, M — €ro BAJICHTHOCTD B XJIOPHIE. DTO ypaBHe-

HUE MOXHO YIPOCTUTH U TPEICTABUTh B BHJIC:

‘= 3,5
7,5M — 35,5m

OTOMY COOTHOIIICHHIO YIOBIETBOPSET JIO00H IEMEHT, pearupyroufii ¢ XJI0poM,
MTOCKOJIBKY /ISl BCEX DJIEMEHTOB, KPOME OSpHILIIHS,

7,5M > 35,5m.
Ecau B kauecTBE BTOPOro MpOCTOro BEUIECTBA B3STh IUTUH, TO X = 0,21 1 MaccoBble
JIOJIA BEUIECTB B UCXOIHOM CMECH PAaBHBI:

— 1-9 — — 0

w(Be) = 1940217 =0,86 =86%

o (Li)=1-0,86 =0,14 = 14%
T.e., OHO W3 BEIIECTB B CMECH — OCPUIUIHIMA, IPyroe — J000e TIPOCTOE BEIIECTBO,

pearupytoiiee ¢ xsopoM. [ cMecn OepuIIis ¢ TUTHEM:
o (Be) =86%, o (Li) = 14%.

1 . OnpeneneHrie MONEKYISIPHOU (HOPMYITBIL.
I'a3 X comeprxuT yrnepon, BOOOPOI U, BO3MOXHO, KUCJIOPO. YpaBHEHUE CTOPAHUS
X UMeEEeT BUI:

CiHyO + (x — y/4 — 2)O, = xCO; + y/2H20

x+ty/d—-z=5 @)
ﬁ =4,89, nnn 44x =44y, nmu x =y 2)
noncrasisieM B (1), momydaem

1,25x —z=5

X, Y, Z IPUHUMAIOT TOJILKO IIEJIbIC 3HAUYCHUS:

ecmnz=0,x—-y=4;

ecmuz=1,2,3,4 —To X, y — HELIETIbIC YUCIIA

ecmmz=5T0x=y=38§

IIpu z =5, x =y = 8 umeem: CgHgOs — kak MUHUMYM, HE Ta3 — HE TOAXOUT; 3Ha-

YeHUs Z > 5 He UMEeEeT CMBICIA paccMmarpuBarh. [lpu x =y =4, a z = 0 coequHeHue

X umeet monekyisapayto Gopmyiny CsHa, oTBeUarolyro ra3000pasHOMY IPOITYKTY.
2. CTpyKTypHBIE H30MEPEI.

B ¢opmyiie monyueHHOTO YIIEBOJAOPOAa Ha 6 aTOMOB BOIOPOJia MEHbIIE, YEM B

dhopmyne npenenproro C4Hio, crieoBarenbHO, CTEIICHh HEHACBIIIICHHOCTH COCTaBa

paBHa 3, T.e. CyMMa YHCJIa T-CBS3€H U IUKIJIOB B MOJICKYJIE JTIOOOTO M30MEpa paBHA

3. PaccMoTpUM BO3MOXHBIE BapUaHTHI:

a) 3 nBoitusle cBs3u: HoC=C=C=CH Q8
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0) 1 tpotinas u 1 nBoitras cBsazu: HC=C-C=CH; 2)
B) 2 IBOMHBIC CBSI3U U | IIHKII:

| | , HO III/IKJ'IO6YT3J:[I/ICH SABIACTCA aHTUAPOMATUYCCKUM COCAMHCHUECM,
CcTaOUILHOE €ro CylI€CTBOBAaHUC BO3MOXXHO JIUIIIb B BUJAC JIMTaH/ida B METAJIJIOKOM-
TIJIICKCE,

CH,

)
CyILIECTBOBAaHME PEATIbHO, XOTSA COSTMHEHHE BEChbMa PEaKIIMOHHOCIOCOOHO.
r) 1 TpoiiHas cBs3b U 1 IUKI:
CH;

z

—_— =— —He MOTYT CYIIECTBOBATh [10 CTEPUIECKUM IIPHUNHAM,
TaK Kak MpHU Sp-TUOpUIN3AINH yIIepoa ¢ TpoiHoi cBsa3pio yron C—C=C noi-
’KeH ObITh OJH30K K 180°;

n) 1 aBo¥HAs CBSI3b M 2 IHKIIA:

H ‘ — CyHIECTBOBAaHUEC HEBO3MOKHO II0 CTCPUYCCKUM

MpUYMHAM (IBOIHAS CBSI3b B FOJIOBE MOCTHKA — ITPaBUiIo bpenra);
) 3 muKJa:

AN

TeTpadapaH, BIIOJTHE peatbHas MOJIEKYJIa.
Taxum 006pazom, peasTbHBIMU SBISIFOTCS JIUIIb 4 COSTUHEHMS.
3. KwucnorHsle 1 OCHOBHBIE CBOMCTRBA.

Kwucnora — 310 TOHOP IPOTOHOB, OCHOBAHHUS — aKIIEITOP IIPOTOHOB (10 BpeHcreny).
Hawnbomee cunbHo# kucnoroit cpenn (1) — (4) 6ymet (2), MOCKOIBKY U3BECTHO, UTO
aIKWHEI ¢ KoHIeBo CH-rpymmoil cmocoOHBI pearnpoBarh ¢ HaTpUEM C BhIIETe-
HHeM Bomopoaa u oomernBath H Ha Agt u Cut (anermmeHuas1 cepedpa u Men).
Hawubomnee cunpHBIM OcHOBaHHEM OyaeT (3):

CH, CH;

e

HpI/ICOCJII/IHCHI/IC IpoOTOHA MPUBOAUT K 2-MCTI/IHL[I/IKHOHPOH€HI/IJIBHOMY KaTHOHYy,

YCTOP'I‘{HBOCTB KOTOpOTro O6y0J'IOBJ'I€Ha €ro apoOMaTUYHOCTBIO. ﬂeﬁCTBI/ITGHBHO,
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OH UMEET IJIOCKUU UK, & YUCIIO T-3JIEKTPOHOB PaBHO 2, UTO OTBEUYACT MPABUITY
XIOKKEIS.

9. OueBuIHO, 9TO OMHAPHOE COENMHEHNE, 00pasyrolieecs Ipy CKUTaHUN B
TOKE KHCJIOpo/a, 3T0 okcua. O003HAYMM Uuepe3 X MOJNEKYSIPHYIO Maccy MeTaa,
TOTJ]a MOXKHO COCTaBUTh ypaBHeHHe: X/(X + ne16) = 0,793, roe n — KoIM4eCcTBO
aTromMoB kuciopoza. [lepebopom n Haxomum, uto mpu n = 3 X = 183,9, 4o cooTBeT-
CTBYET BOJb(pamy, T.e. UCXOIHOE 0eloe KPUCTAIUTMUECKOE BEIIECTBO COICPKUT
BOJIb(paM, yIIIEpOJ] U KUCIOPOI.

Paccuntaem cooTHOIIIEHHE 3JIEMEHTOB:

W:C:0 = [6,591-Mw)/Mwo03)°10,00] : [3.820-Mc)/22.4-10,00] :

[(10,00 — 6,591-Mw)/Mwo3) — 3,820-M(c)/22.4)/10,00] = 1:6:6.

[pocteiimas dpopmyna BemectBa: WCsOg — kapOorui Bonsppama W(CO)s.

10. CymiecTByeT OOMNBITION TUIACT OJMMITHMAIHBIX 3a7lad C JIByMS OTBETaMH,
MpUYEM KOJIMYESCTBO 0aIJIOB 32 OUEBUAHBIN OTBET, Hanpumep, 2 u3 10, a 3a Heoue-
BUIHBIHA — OCTAJILHBIE 8.

Onpezenenre GopMysibl OPraHUUESCKOTO COSAMHEHHUS 110 KOJIMYESCTBY BBINABIIECTO
KapOOHaTa KaJIbI[Us — CaMbli MOMY/ISIPHBIN BUI TAKKMX 3a/1a4. 3a/1aeTCsI HEMOHATHOE
konuectBo Ca(OH),, 1 BapuaHTOB peIIeHUs Cpa3y JIBa — C €r0 HEJOCTATKOM U C
ero n30eITKOM. B HemocTtaTke miemoun mummami CO, pacTBOpSET ocamok KapOo-
Hata (TO4Hee, OH cpasy BHINAAAET JIUIIh YACTHYHO), B U30BITKE — BCE HOPMAJIBLHO,
mo CaCO3 MOXXKHO CUMTaTh (€cii, KOHEYHO, HE MPUHUMATh B PAacUyeT 3aMETHYIO
PacTBOPUMOCTh KapOOHAaTa KaJbIUs B BOJIE).

3anuiieM ypaBHEHUE PEaKIIUu:

Ca(OH),; + COz = CaCOs3 + H»0.

I'mapoxcuna kanpuusa B pacteope 610 1000-0,148/100 = 1,48 1, mm 1,48/74 =
0,02 monb. Kapbonara kansiust oopazosanocs 1,0/100 = 0,01 mounb.

[Tycts ruapokcun O0bu1 B n30biTKe. Torma CO» obGpasoBanock npu roperaunn 0,01
MOJTb, @ UCXOJHOTO yIiieBogopona 6su1o B3sto Takxke 0,01 mons (0,224/22.4).
YpaBHEHHE peaKIuu:

CxHy + (x+y/4)0; = xCO2 + y/2H,0

OueBuaHO, 4TO X = 1, OTCIOAA HEM3BECTHBIN yrneBogopon — MetaH, CHa.
Teneps mycTh B u30bITKE Oynet CO2.
YpaBHEHUS peaKLUid:

Ca(OH); + CO; = CaCOs + H20 @)
CaCO;3+ CO, + H20 = Ca(HCO3), )

[To peaxmun (1) obpazosanoce 0,02 mone CaCOs, Ha uto m3pacxomoano 0,02
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Monb CO;. 3atem 0,01 monp CaCO3; pacTBOPHIICS COITIACHO peakuu (2), Ha YTO
3arpadeHo 0.01 mons CO,. CymMMapHOE KOIMUYECTBO yriekucioro raza — 0,03 mons.
W3 storo cnenyer, 4to B3AThIN yrneBogopox — npomnad C3Hs.

11. enounoit ruaponus CsHi202 (M = 116 r/mMonp) npoTeKaeT COIIaCHO
00IIIeMy YPaBHEHHUIO:

RCOOR' + NaOH = RCOONa + R'OH
Mo ycnoBuIo 33/1a41 KOJIIMYECTBO CIOKHOTO A(PHpa, B3STOTO ISl TUAPONIN3a, H MO0-
JYYEHHOTO CIIUPTa COCTABISIET COOTBETCTBEHHO:

n(RCOOR") =11,6/116 = 0,1 mois; n(R'OH) = 0,1 mMoib
Monsipaast Macca ciupTa paBHa:

M(R'OH) = m(R'OH)/n( R'OH) = 7,4/0,1 = 74 r/moib
Takyto MoJSIpHYIO Maccy UMeroT n3oMepHbie OyTunossie criupThl C4HoOH. Ucxons
U3 3aIaHHON (HOPMYIIBI CIOKHOTO 3(HUpa, MOKHO C/IEaTh 3aKIIOYCHHE, YTO OH
siBisieTcst omauM u3 m3oMepoB Oytmmanerara CH3COOC4Hg. EnnHcTBeHHEIN 13
HM30MEPHBIX OYTHIJIOBBIX CIIMPTOB, UMEIOIIMN XHUPAJIbHBIA IICHTP (aCHUMMETpHYC-
CKUH aroM yriepoaa), — 3to OyraHoi-2. ClieoBaTeibHO, UCCIEAyeMbId 3dup
— BTOp-OyTHIIAIIETaT:

/YO\LI/

Ecinu 661 ociie THapon3a ONTUYECKY0 aKTUBHOCTD IPOSIBIISUT HE d(PUPHBIN
OKCTPAKT, a BOTHBIA PACTBOP, TO ATO O3HAYaio ObI, YTO XHUpadb- HBIA
[EHTP MMEETCS B paauKaie KUCIOTHL. IlepBoil M3 OpraHuYecKux KHCIOT
HACBHIIICHHOTO Psijia, UMEIOIIEH XUPATbHBIA LEHTP, SBISCTCS METHII(ITHII)
ykcycHast (2-meTwnOyTaHOBasl) KHUCIOTa, W TOTAA HCXOIHOE BEIIECTBO
MPEACTABIUIO ObI COOOM METUIIOBBIN (PP ATOM KUCITOTHI:

. ~COOH COOCHj

CH; CH;

YpaBHEHHSI LIEITOYHOTO TUAPOIIN3a 000UX CIOKHBIX 3()UPOB:
CH3COOCH(CH3)CoHs + NaOH = CH3COONa + C,HsCH(OH)CHj3
C>HsCH(CH3)COOCH3 + NaOH = C,HsCH(CH3)COONa + CH30H

12. Monexynspnas popmyna A B o6mmem suze — CxHyO,. ITo naHHbIM ycinoBus

_ 54,55 9,09 36,36
12 1 16

X1y:zZ =4,54:9,09:2,27=2:4:1.
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[pocreiimias popmyna Bemecrsa A: C;H40 (Mo = 44), a ero monekynsipHas ¢op-
myna (C2H4O)p. lockonbky M = 2Dy, =222 =44, 1o n = M/Mp= 1, u mpocreiimas
¢dopmyna coBmagaet ¢ MonekyasipHoi. Utak, A umeer popmyry CoH40.
BoccranoBnenne aMMHagyHOTO pacTBOpa OKCHAa cepedpa, MpUCOeTUHEHHE BOIO-
pona npu 20°C yka3piBaeT Ha Hanuuue anbaerugHon rpynnsl CHO; B 3ToM cinyyae
A — aneranpaerun (3ranans) CH3—CHO. Ero npeBpamiennst OmuchIBaOT CIEAYI0-
II¥ie ypaBHEHUS:

CH;CHO + 2Ag(NH3),0H = CH;COONH; + 2Ag| + 3NH31 + H,0 (1)

CH;CHO +H, —1%3%C | CH;CH.OH )
A

CH;CH,0H ~ 2120330°C y c—ch, 3)
B

H>,C=CH; + Bn, BrCH,—CH3>Br 4)
B T (M = 188)

st mpeBpartennii 6610 B3sTO N = 11/44 = 0,25 (Mos) CH3CHO. Ilo ypasHe-
HusM (2), (4) moro OsITh oyderno n2 = ny = 0,25 mons BrCH,—CH>Br, maccoit
m; = 188:0,25 = 47 (7). B pesynsrare onbitoB noiydeno 37,5 r C;H4Br2, cienosa-
TENLHO, €T0 BBIX0A B pacdete Ha B3aThIi CH3CHO cocraBnser n = 37,5/47 = 0,8,
nmu 80 %.

13. OmnpeznenseM MOJIIPHYIO Maccy BEIIECTBa, COIEprKallero 1 Monp aromap-
Horo yrinepona: 12/0,0814 = 147,4 r/mons. Ha kucnopon B momydyeHHOM Bewle-

ctBe npuxonutrca 147,4-0,325 = 48 r. OueBUIHO, B COCTaBE BEIIECTBA MUMEETCA
KapOOHAT-MOH.
B ciydae omHOBaJIeHTHOTO MeTaia ero MolisipHast Macca paBHa (147,4 — 60)/2 =
43,7 r/monb. Takoro meranna HeT. Ecnu mMetann AByXBaJleHTHBIH, €T0 MOJISIpHAs
Macca pasHa 147,4 — 60 = 87,4 r/monb. MeTtam — cTpoHIUi.
[Momyuennstit mpopykr I': SrCOs, Torma A: SrO, b: H»O, B: Sr(OH)».
VYpaBHEHHUS PEAKIIMNA:

SrO + H>O = Sr(OH):

Sr(OH)2 + CO2 = SrCO3 + H20

14. ®opmyna okcuna E — XnOm.
nMy = m-16/0,6895 — m-16.
[Mpun=2, m=3, My=10,81.
[Ipu npyrux Habopax peuieHni HeT, ciIeoBaTeNIbHO X — 6op.
Takum o6pa3zom, momyuunocs 3,481/69,62 = 0,05 monb okcuna E (B203); npu atom
BeIACHIOCH 1,12/22,4 = 0,05 momb raza [ u 2,702/18,01 = 0,15 Moab BOIBI.
I'az J1 — B2He;
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ByHg + 30, = B>0O3 + 3H;0.
BemectBo A conepxut Na, B, H; a cons B—Na, B, H, O; I'—Na, B, O.
®opmyna I': NaBO,, mockonbky

34,94/22,99 : 16,43/10,81 : 48,63/16,00 = 1,52 : 1,52 : 3,04.
Macca A, conepxkarniero 1 mons 6opa, paBaa: 3,783/0,1 = 37,83 (1).
Torma 37,83 — 10,81 — 22,99 =4,03; 4,03/4 = 1,008, 3T0 BOmOpO.
BemectBo A — NaBHy4, Bemectso B — Na;B4O7 -10H>0.
YpaBHEHUS peaKIuid:

4NaBH4 + 7H,0 + 2HCI = Na;B40O7 + 16H; + 2NaCl

2NaBH4 + H»SO4 = Na>SO4 + BoHg + Ha

15. Coneobpa3Hoe BEIIeCTBO, COCTOALIEE U3 JABYX AIIEMEHTOB, OJMH U3 KOTO-
PBIX — BOIOPOA, OYEBHUIIHO, THApPUA, T.€. coenuHenue ¢ H-. Coeaunenue ¢ H* 06-
nanano Obl KUCIIOTHBIMHU CBOMCTBaMH. SICHO, 4TO BTOPOI 2JIeMeHT Tuapuaa Oojee
ANEKTPOTIONIOKHUTENBHBIN, YeM BOZOpo, 1 Oyaet pearuposats ¢ XCl3 ¢ ormiernsie-
HUeM xJopa. Torna ocTaBimuecs: HOHBI B COSAMHEHHUH APYT C APYTOM OyayT UMETh
dopmanbhbie 3apsabpl X3~ u H-. Ykazanue Ha To, 4TO A — ra3, CBUIETEIBCTBYET O
CJIEIYIOIEM: BO-TIEPBBIX, X — AIEMEHT, pacnoioxeHHbli B IIIA rpynmne nepuoan-
YEeCKOM CHUCTEMBI U, BO-BTOPBIX, 3TO AJIEMEHT JIETKHH. MO)XXHO MPEeAToNnoKUTh, YTO
ra3 A — HarpuMep, TuApuz 6opa.

Coenunenue b o ycnoBuro He copepxkut opoma M = 62 < M(Br) = 80, T.e. 310
— 00 MPOAYKT OKUCIEHHS A, TUOO MPOAYKT €ro ruaponusa. BromHe JIorudHo
MIPEANOI0KHUTh, YTO, MTOCKOJIBKY BCE MPOMCXOIMIIO B Bofe, b comeput Bomopon
u kuciopon. @apMakonornueckue cBoiicTBa b yka3piBaloT Ha OOpHYIO KHCIOTY
H3BOs. Ocanok, no pacuery, — AgBr:

108 rAg — 57.45%

xT—42,55%, x = 80.
B xonmeHcare OblTa, TakuM 00pa3oM, OPOMHCTOBOIOpPOMHAS KHCJIOTa, T.e. Br
BOCCTaHaBIIMBaeTCA coequHeHueM A B Br—. OTo Takke yka3bIBaeT Ha TO, 4YTO A —
rugpua. Ha ocHOBaHNY OTy4YeHHBIX JaHHBIX MOYKHO IPEIIOI0KHUTh, 4TO A — 3TO
BH3, ograxo mpuBeneHHas B YCIOBUH 331a4H IUIOTHOCTH 1,25 T/11 CBUIETENBCTBY-
€T 0 ToM, 9T0 M(A) = 28; mosToMy mosydeHHy0 GopMynTy THAPUIa HEOOXOANMO
yaBouTk. B aToMm ciiyuae umeem BoHe.
VYpaBHEHHS YIIOMSHYTBIX B YCIOBUSX 33241 XUMHUYECKUX PEAKIIUH:

6MH + 2BCl3; = BoHg + 6MCl;
ByHg + 6Br; + 6H,O = 2H3BO3 + 12HBr;
AgNOs + HBr = AgBr { +HNO:s.

OueBuIHO, YTO Takoe coenuHeHue, kak BHe (mmubopaH), CTpyKTypy KOTOPOTO
MOXKHO U300pa3UTh TOJILKO TaK:
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(«MoCTHKOBBIE» aTOMBI BOIOPO/A)
IpeArnoaraeT BO3MOXHOCTb CYLIECTBOBaHUS TPHOOpaHa, TeTpabopaHa U Apyrux
BBICIIMX TOMOJIOTOB. [IprBeneM B kadecTBe MpUMepa CTPYKTypy TeTpadopaHa.
Peakiust qubopana ¢ OpOMHOM BOIOW MPOXOAWT HEOJHO3HAYHO; MOXKET
uATH TOO0YHAs PeaKLusl ¢ BOAOH, MPUYeM 3Ta peakysi UAET B OOJbIIECH CTeIeHH

H H
/H~~‘~\/—"‘H\
s ~~B“ N

H . . H
\B" ‘\B/
ya RN
\\ " H
H oo Beell s (B4Hj0)
H” "H
H H
1o Mepe pa3z0aBiIcHUS OPOMHOM BOIBI:
BoHg+ 6H,O = 2H3BO3 + 6Ho.
16. W3 naHHBIX 3IEMEHTHOTO aHAJIM3a MOXKHO PACCYMTATh COOTHOIIICHUE YHCIIa
aTOMOB B MOJICKYJIe COeTUHEeHUS. B 1 T' )KUAKOCTH CONEPIKUTCS
2,003-12,011 _ 0.5467 (r) C:
44,01
0,9722-2,016 N 0,1718-1,008 _ 0.1135 (r) H:
18,014 36,45
0,1718-35,453 _ 0.1671 (1) Cl
36,45

1,0000 - 0,1135 - 0,5467 — 0,1671 =0,1727 (1) O;
BpyrTo-dopmyna:
0,5467 0,1135 0,1671 0,1727 _
12,011 1,008 35,453 15,999
0,04554: 0,1126 : 0,0047 : 0,0108=x :y : n : p;
9,685:23,96:1:2298=x:y:n:p.
CoOTHOIIEHHE AaTOMOB JIOJDKHO OBITh LIENOYMCICHHBIM, W MOJ00paTh Takoe

COOTHOIICHUEC B HaAUICM CJIydac HE IPCACTABIACTCA BO3MOXXHBIM. BepOﬂTHCC
%E‘CI‘O, KUIKOCTh — 3TO CMECh, Ha YTO YKa3bIBACT U TEMIICpaTypa €€ KHUIICHHA.

X:y:n:p;



[IpennonoxuM cHavana, 9To CMECh COCTOUT U3 ABYX KOMIIOHEHTOB.

Bo3moxxHBI 1Ba BapuaHTa.
Bapuanm 1) Cl u O npucyTCTBYIOT B OZHOM COEAWHEHUU:
a) XJIOp3aMEILIeHHbIe CIHUPTHl U KUCIOTHI aCCOLMUPOBAHbI (BOAOPOOHAS CBS3b),
KHITAT IPU BBICOKOW TEMIIEpaType U pacTBOPSIFOTCS B BOZE;
0) xy0p3amMerieHHbIe aabaeruabl pearupyotr ¢ Cu(OH);
B) Ol-XJIOp3aMeLIeHHbIe 3QUpPbI THIponu3ytoTcs Ha xonony NaOH;
r) B-xJI0p3aMeleHHbIe S3(PUPBI UMEIOT BHICOKHE TEMIIEPaTyphl KUIICHUS.
3HauuT, MoA0OpaTh TAKOE COCANHEHHUE HE MPEACTABIISETCS] BO3MOKHBIM.
Bapuanm 2) Cl nu O npucyTCTBYIOT B pa3IMYHBIX COCANHEHHAX:
a) 10 TeM e MPUYUHAM, YTO H B IPEIBIAYIIEM BapuaHTe, 0TOPaCchIBAIOTCS CIIUPTEI,
KHCJIOTHI U aJlbACTHIBI;
0) MoAdTAaH MOXET NaTh TONBKO OUITHIIOBBIN 3(Up; M3 KHUCIOPOACOAEPKAIIUX
COCAMHEHHUH TOIXOIST TOJIBKO MPOCTHIE APUPBHI;
B) CIIOHBIE 3(HUPHI HE MOIXOAST JIUO0 3aBEAOMO, THOO0 MOTOMY, YTO PEarupyloT ¢
Cu(OH); (matoT popmmuartsr).
Octaercs JUATUIIOBBINA APUp:

x:y:p=4:10:1;

X:y:p=9,192:2298:2,298.
Jly1 BTOpOTo BEIEeCTBA OCTAETCH:

0,493:0,98:1=x:y:n;

x:y:n=1:2:2.
U3 xnopconepxkamux coeauaennii nogxoaat (CH2Cly)n, omHako n=1 uckirodaercs,
TaK KaK TeMIlepaTypa KUIIeHNsI HICKOMOT'O COSIMHEHNUS BhIIIE, YEM Y TUXJIOpPMETaHa
CH)Cl, (40°C).

17. [Ipu rumponuse >dupa mpopearupopano Boawl: 3,22 + 6,72 — 742 =
2,52 (1), wiu 0,14 monb. Ecmu ruapommsyercs a3¢up RCOOR'

RCOOR' + H,O = RCOOH + R'OH,

TO ero Taxxe 0610 0,14 Mons. OTcrona:

7,421 - 0,14 MomB,

X T — 1 MoIb,

x =53;
Monspasie maccsl M(R) + M(R') monmy4atorcst BeianTanneM MoiibHO#M Macckl COO
W3 MOJIBHOM Macchl 3dupa:

53-44=09.
Odupa ¢ Takoi MaJIoi MOJISIPHOIM Maccoil He CYIIECTBYeT. 3HAYUT, YTO-TO HE TaK B
TIPEITOKEHHON BBIIIIE CTPYKTYPE UCXOTHOTO dupa?
Nwmeem npaBo NpeAronoknuTh, YTO KOTUIECTBO KIUCIOTHBIX TPYII HE PaBHO KOIH-
4eCTBY CIUPTOBHIX, T.e. n(R) # n(R'), u ruapoamsoBancs >¢pup oomei GopMyIsl
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RC(OR')x. Yke mpu x=3 nony4aercs 0ojee NpaBIonog0OHbII BapUaHT:
RC(OR"); + 2H20 = RCOOH + 3R'OH;

mpu 3ToM M(3¢upa) = 106. Kucnorst nonyyeno 0,07 mosns, M(HCOOH) = 46; mis
criipta coorBeTcTBeHHO 0,21 Moms u M = 32,

3uauwr, X = 3, u ucxoansiii 3pup — (CH30)3CH (opromypaBbuHblii 3¢hup). 3HaueHUE
Xx=4 MOACTaBUTH JOBOJILHO CIIOXXHO — YIJIEPOJ BCE-TAKH YETHIPEXBAJICHTHEIM. ..

18. Hcxons n3 oobeMa u TIOTHOCTH Ta30Boi cmecHu (Ha + N3), ocrapmretics
MOCJIE TIPOXOXKICHHS TPOILYKTOB PA3IIOKEHHS BEIIECTBa X Uepe3 CEPHYIO KUCIOTY,
OTIpesieTIsieM ee Maccy M MOJISIPHYIO Maccy:

m; =Vp=1,4-0,786 =1,1 (1)

M = Vmp =22,4:0,786 = 17,6 (r/m0mB)
Ecnu mpunsATh, uTo 1 MOIB 3TOM cMecu comepkut 1 Moib Na 1 (1 —x) mons Ha, To
MOJISIPHYIO Maccy MOXKHO BBIPA3HUTh TaK:

M =xMn,) + (1 =x)M@m,) = 28x + 2(1 —x)
[Toacrapnss 3HaueHue M B 3TO ypaBHEHHUE, HAXOAUM:

x =0,6 Mo, n(N2) : n(H2) =0,6 : (1 —0,6) =3:2.
Macca u 00beM Ta3000pa3HBIX MPOIYKTOB PA3IOKEHHS BelecTBa X, abcopOnpo-
BaHHBIX CEPHOM KUCJIOTOM, paBHBI:

my=32-1,1=2,1(r);

Vy=1,4:28-1,4=2,52 ()
CpenHsas MoOJsipHAsE Macca MOTIIONIEHHBIX Ta3000pa3HbIX BEIMIECTB COCTABHT:

M. = V:f:” _ 22’2"‘5; 22’1 — 18,67 r/moib
Hcxons u3 ykazaHHOTO 3JE€MEHTHOTO COCTaBa BemecTBa X M ero CIOCOOHOCTH
pasiararbcs 0e3 oOpa3oBaHHUS TBEPAOTO OCTaTKa, MOXHO MPEATONIOKUTH, YTO
BemecTBo X — ammuak NH3 (M = 17) wm ruapazud NoHg (M = 32).
[Tockomeky M3 > 17 T/MOJB, TO B a0COPOMPYEMBIX Ta3ax MOJIKEH COAEPIKATHCS He
TONFKO aMMHaK, HO M Tuapa3uH. Ecim mpuHATH, 9T0 1 MOIB Ta30BOM CMeCH, TIO-
IJIOMIAEMO KHUCIOTOM, cocTonT M3 a Moitb NH3 u (1 — a) moms NaHy, TO cpenHioro
MOJISIPHYIO Maccy 3TOW CMECH MOXKHO TIPECTaBUTh TaK:

Maep =17a+ 32(1 —a) = 18,67
Orcrona

a=0,889 mommp;  n(NH3) : n(N2H4) = 0,889:0,111 = 8:1.
CrnemoBareibpHO, IEPBOHAYANBHAS TA30Basi CMECH, IOJTYUSHHAS TIPU TEPMUIECKOM
pa3’IoKeHUH BemlecTBa X, XapakTepru3yeTcss MOJIbHBIM COOTHOIIIEHHEM:

n(NH3) : n(N2Hy) : n(N2) : n(H2)=8:1:3:2,
YTO OTBEYAET ATOMHOMY COOTHOIIEHHIO:

nN):n(H)=8+2+6):(24+4+4)=16:32=1:2
Takum 00pa3omM, UCXOTHOE BEIMIECTBO X — ruApa3suH NoHyg, KOTOPBIN pa3iiokuics
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IIpY HATPEBAHUU!
7N2H4= 8NH3 + 3N, + 2H,.

19. OO0mue ypaBHEHUS PEAKIIHIA:

MOy +yHy — xM + yH»0,
M +nHC1 — n/2H; + MCl,

ITo ycioBuio y # n/2, T. €. CTEIIEHH OKHCIICHHS B OKCHIC U XJIOPU/IC HE OTMHAKOBBI.
CoorHoleHre 00beMOB Bojopoza pasHo 1,344/0,898 = 3/2.

Otcroa MeTal1 B OKCHJIE UMEET BaJICHTHOCT 3, a IPH paCTBOPEHHUH B KUCIIOTE OT-
JaeT 2 3MeKTpoHa (COOTHOIIEHHE BAICHTHOCTEH 6/4 MalOBEPOSITHO, HO PEILIATEII0
MpeaaraeTcs 3T0 MPOBEPUTH CAMOCTOSTEIBHO). YpaBHEHUE PEaKIINU:

M;03 + 3H, = 2M + 3H,0O

bemmo 1,344/22,4 = 0,06 mons Bogopona, BoccraHoBuBiiero 0,02 mMoib okcuma
MossipHO#t Maccrl 3,2/0,02 = 160 r/momnb. Perraem ypasaenue 2A(M) + 316 = 160,
otkyna A(M) = 56. MickombIif MeTaIT — 5Kee30.

Fe + 2HC1 = FeCl, + Ho.

20. [TockombKy cyxoit octatok conepxain Toiapko NaCl, a ucxomqHast conb 00s-
3aHa COZEPKATh KUCIOTHBIM OCTATOK, TO ra3bl, BBIICIHUBIIMECS B PEAKIIUH — 3TO
aMMUaK W THAPUI KACIOTHOTO OCTaTKa (KUCI0Ta B ra3000pa3HOM BHJIE).

[TycTh k — BalleHTHOCTH KHCIIOTHOTO OCTaTKa X, TOT/Ia YPAaBHEHUE PEaKI[H MOXHO
3amucarh Tak:

2,675r 1,70 r
NajX + kNH4Cl = kNaCl + HpX + ANH3
;Y_J
M =23k+x 53,5k ktx+17k
Pacuer noaTBepkIacT MPeaoaoKeHUE O COCTABE I'a30B:
2,675 mr m =0,851
NH4Cl —  NH;i
53,5 17

CocTaBuM NpONOPLUIO:

53,5k r NH4Cl — 18k+x r rasos

2,675 r NH4Cl — 1,70 r razoB

53,5:1,70k = 2,675(18k+x), 34k = 18k+x, 16k = x.
BenuunHa & npuaumaert 3HaueHwus 1, 2, 3,..., tormax = 32, k = 2 (emUHCTBEHHOE
pemienue), conb — NaxS, peakius:

NazS + 2NH4Cl = 2NaCl + H»S + 2NH3.
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21. ComtacHo pacdery, HEM3BECTHAsI COJIb MOXKET COJepXkKaTh He 0oJiee YeThI-
pex aTOMOB KHCIIOPO/ia HA OJJHY MOJICKYIY:

220-31,68/100-16 = 4,36 aromos O.
Ee dpopmyna KX,0y, rne n=1,2,3 nnu 4.

68,32% maccel mpuxoasres Ha ax+39 1 (K+X,)

31,68% wmaccel mpuxoasrca Ha 16 T (O
68,32 31,68 1,98 (68,32 -n/1,98) — 39
2 = 2 = 1 8 7’ = X =
aX+39 Y 16 9% Ty T a
CocTraBuM TabNHIy 3HAYCHUHA X.
n 1 2 3 4
a
1 0 | 30,1 | 64,95Cu) | 99 (Tc)
2] o 15 | 32,25(5) 49,5
3 0 10 21,5 33
4 | o | 75 16 (O) 25

Coemunenus uga KCuO3, KS>;O3 He TOIX0mT, KHCIOPO B MOJICKYIIE COITH YK
ecth. CiemoBarensHO UCKOMast cob — meprexHar kamms KTcOs. OHa HE MOXeT
OBITH TIONly4eHa B BBICOKOYHCTOM BHJE, TaK KaK TEXHEUWH — paJnOaKTUBHBIN
SIIEMEHT, U B COJIM HAKAIUTMBAIOTCS TPOAYKTHI €ro pacraja, a TakKe MPOIYKTHI
panuoim3a colld. B MenuiuHe 3Ty coiib MOTYT UCIIONB30BaTh KaK UCTOYHHK PajHoO-
AKTHBHOTO M3JTyYCHHS.

Ecnu Hen3BeCTHO YHCIIO AIEMEHTOB, BXOJSIIINX B COCTAB COJH, 331a9y TaKKe MOXK-
HO PEIINTh, HO pelieHue MOTpeOyeT OONBIIOoro o0beMa pacueToB IpH IOI00pE.
[Ipu 3TOM MOXET 0OHAPYKHUTHCS €IIe OJHO PEIICHUE WU OOJIbIIE.

22. W3 ycnoBus 3agauu clieqyet, YTO IOMUMO YIIepoAa, BOAOPOAa U KHUCIIO-
pona B BemectBax A, b, B npucytctByer emie anement X. CocTaB 3TUX BEIIECTB:

BemectBo | %C %H %X %0
A 38,65 | 9,66 | 51,69
b 30,77 | 7,69 | 41,03 | 20,51
B 25,50 [ 6,38 | 34,11 | 34,01

Pacuer nokassiBaet, yTo oTHOcHUTENbHOE conepkanue C:H:X B psany A-b—B ocra-
eTCs OCTOSTHHBIM:
38,65 30,77 25,50

- - = 7,48
51,69 41,03 34,11
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38,65 30,77 25,50

- - — 4,00
9,66 7,69 6,38

CrnenoBarenbHO, CKOpPEe BCETO, TP OKUCIICHUH CKEJIET MOJIEKYITBI HE pa3pyIIaeTcs,
a KUCIIOPOJT TIPUCOETUHsEeTCS K BellecTBy. Paccunraem OpyTTO-hOpPMYIIBI HEW3-
BecTHBIX BemecTB 1o C, H, O.

BemectBo A:
30,77 _ 1,69 . 20,51 _ )
D =2,56; 1 =7,69; 16 =1,28;
[pocreiimas popmyna: C:HeOXo
Bemectso b.
38,65 _ . 9,66 )
D =3,22; - =9,66;
[pocreiimias popmymna: CHz X, CoHeXo 1 T.11.
Bemectso B.
25,60 _ . 6,38 _ . 34,01 _
T 2,125; N =6,38; 16 2,126

[pocretimias popmymna: CH30Xo, CoHsO2Xo 1 T.51.
Takum oOpazom,

H,O KMnO.
CrHeXo > CrHeX-0 #_C2H6X?O2

[Ipumem aromHyro maccy X paBHoOW A. IlycTh B MOneKyqy BXOAMT a aTOMOB X.
Torna npu onpenenenun OpyTTo-hopMyisl BemecTa b 3anuiiem:

C 30,77:12=2,56 2,56:128 =2
H 7,69:1 =17,69 7,69:1,28=6
0] 20,51:16 = 1,28 1,28:1,28=1
X 41,03:A/1,28 =a, rmea=..1/4,1/3,1/2,1,2, 3, 4.

pacCUnuThBIBAaCM A JJIL KaXKJ0Iro a 1 COCTaBIIsAEM Ta6JII/I]_[y

a 5 4 3 2 1 12113 (141516 1/7|1/8
Al164| 8 [10,7] 16 [ 32 | 64 | 96 | 128 | 160 | 192 | 224 | 256

ome- | [ 4 - B O S [ Cu Mo | Te - Ir — | Fm

MCHT

CoortserctBytomiue coenuaenus Fm, Ir, Te, Mo, Cu, Li, B, Tuna A, b, B HeBo3mMox-
HBI WJIM HE COOTBETCTBYIOT 10 (PU3HYECKUM U XUMHYECKUM cBorcTBaM. Kuciopon
yke ecTb B cocTaBe b u B, Tak uro X — He kucnopoa. CiaenoBarensHo, X — cepa.

Torma:
A = CH3-S—CHj3 b = CH3-SO-CHj3 B = CH3-SO,—CHj3
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TUMETHICYIb(GHT JUMETHICYIb(GOKCUI  AUMETHIICYIb()OH

Cunres:

CH4 + Clp= CH3Cl + HCI

3S +2A1 = Al,S3

AlSs; + 6H,0 = 2A1(OH); + 3H,S
H»S + 2KOH = K;,S + 2H,0

K>S + 2CH3Cl = CH3-S—CHj3 + 2KCl

23. PactBop coctout u3 0,900 r ykcycHoi kucnots! u 0,100 T HeM3BECTHOTO
BeEIIECTBA.

CH3;COOH + 20, =2C0O;+ 2H,0

60 r CH3COOH — 2-22.4 n kucnopoaa

0,9 r CH3COOH — x nurtpos

x=0,672 n
Bech kucnopos u3pacxoi0BaH Ha CKUTaHUE YKCYCHOM KHCIIOTBI

60 r CH3COOH — 2:22,4 1 CO» — 228 M1 BOABI

0,9r CH3COOH — xunCO — Y MJT BOJBI

x=0,672n y =0,540 mn

HewusBecTHoe BemiecTBO pasnaraercsi ¢ 00pa3oBaHHEM

0,569 — 0,540 = 0,029 mu Boms! (1,61 MMoIB) U

0,708 — 0,672 = 0,036 1 CO2 (1,61 MmmoB).
U3 cootHomenus 1:1 mpocreitmas ¢popmyna — HyCO3z (H20 + COz = H2CO3).
OpHaxo, 3TO HE yroibHas KHCIIoTa, Tak kak COx B KHCIIOH cpelie MaJOpacTBOPHUM, H
10% pacTBOp yroapHON KHCIOTHI B YKCYCHOW KHCIIOTE HE CyIeCTBYET. PazyMHyr0
ctpyktypy (H2CO3)y, tie n # 1, momobpars He ymaeTcst, ClIe0BaTeIbHO, 3TO HaJl-
MypaBbHHAS KHCITIOTA (TIEPOKCHT).
Omna pearupyeT co BCeMH YeThIPbMS IIPEIOKEHBIMHU BEIIeCTBAMHU:

//O /O
H3C—C +KOH = HyC— c\/ +H0
0—OH 0—OK
2HI + HC(O)OOH = I, + HCOOH + H,0
CHs-CH=CH-CH; + HCOOOH + H,0 = CH3-CH(OH)-CH(OH)-CH3+ HCOOH

CH3-S-S—CHs + 5 HCOOOH + H,0 = 2 CH3SO3H + 3 HCOOH

24. [Tyctrs Hem3BecTHBIH yreBopopoa umeet ¢popmyay CxHy.
YpaBHEHUE peaKuu:

CyHy + (x+y/4) Oz =x CO2+ y/2 Hy0;
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v(CxHy) = 0,010/22,4 (mMonb)
Banmanc O: mo peakuuu 70 M, unu 0,070/22,4 Moib; mocie peakiud U MOTIo-
menns CO, — 45 i, unu 0,045/22,4 Monb; clieI0BaTeNIbHO, B PEAKIIUIO BCTYITUIIO
0,025/22,4 mons Os.
Hus obpazoBanus 0,020/22,4 monb CO2 B cCOEAMHEHUE C YIIIEPOIOM YITICBOAOPOA
Berynio 0,020/22,4 mons Oz. Octapmuecs 0,005/22,4 mons Oy COSAMHUINCH C
BOJOPOZIOM YIVIEBOAOPO/A, ITpH 3ToM Ob110 nomydeHo 0,010/22,4 monb BoabI.

v(C) =v(COy) =0,020/22 .4,

v(H) = 2v(H20) = 0,020/22.4;

x:y = v(C):v(H) = 0,020:0,020 = 1:1.
U3 Bcex Bo3MoxkHbIX 0TBeTOB: CoHo, [C3H3], C4Ha, u T.4. — ycnoBuio 3aaauu yno-
BieTBOpsieT Toabko CoHo.
Takum 00pa3oM, HEM3BECTHBIN YITICBOAOPOJ — alleTHIICH.

25. ITo m3BECTHBIM MAaCCOBEIM JOJSM YyTIIEpOja, BOAOPOJA U KHCIOPOAa s
BemecTB A, b 1 I' BBIUHMCIIIM MOJIBHBIE OTHOIIICHUS aTOMOB 3JIEMEHTOB, COCTaB-
JISFOIIUX 3TH COCTMHCHUS:

w(C) oH) o

n(C):n(H):n(0)= ©), o) «(©)

M(C) M(H) M(C)

41,38 3,45 55,17 _

it A: n(C):n(H):n(0) = 2 1 16 1:1:1

55,81 6,97 37,22

msi b: n(C):n(H):n(0) = o 1 16 =2:3:1

35,82 4,48 59,70
12 1 16
ITo pesynbraram HeWTpanu3zaluu BellecTBa I THUAPOKCUIOM Kajdus HaXOJUM

konuuectBo KOH, BcTynuBIIee B peakiuio:

wig [ n(C):n(H):n(0) = =4:5:6.

n(KOH) = ¢V = 229 _ 0 04 moms

1000
KonuuectBo mnpopearupoBasiiero BemectBa [° cocraBut 0,04x Mmomb, rme
X — DKBHUBAJIGHTHOE 4YHUCJIO, paBHOe 1, 2, 3, .., T. €. MOJbHBIC OTHOIICHUSA

I' : KOH moryT cocrapnsate 1:1, 1:2, 1:3 uT. 1.).
Otcrona M(I') = 2,68x/0,04 = 67x 1/MOJIb.
Mpunnmas x = 1, 2, 3 u T. 1., Haxomqum M(I') = 67; 134; 201 v/monb u T. 1.
Comnocrapisis BO3MOXKHbIE 3HaYE€HUSI MOJISIPHOM Macchl BemiecTsa I ¢ mpocTeiimeit
¢dopmynoit C4HeOs (m = 134 r/mons), oTBedaromiell pac "CUUTAHHOMY BBIIIE
MOJIBHOMY OTHOILEHHIO aTOMOB, HAXOJIUM, UTO UCTUHHAs (opmMysa BemecTBa [ —
C4HgO:s.
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HUcxons u3 popmyssl BemecTsa [, cxeMbl peBpalleHuil, IPUBEAEHHON B YCIOBUU
3aJ1auy, U PaCCYNTAHHBIX MOJIBHBIX OTHOLIEHHUH 1715 BemiecTB A u b, ycranaBnuBaeM
cymmapHsbie popmyisl BemecTs A, b u B:
A — C4H404, b — CsH 1204, B — C4H504Br.

Pe3ynbrarel HelTpanu3anuyu NOKA3bIBAIOT, YTO BEIIECTBO I — JABYXOCHOBHas
KucioTra. M3 cxemsl mpeBpalleHuil CleAyeT, YTO 3Ta KUCJIOTa IMOJIydaeTcsl Hpu
THIPOTUTUYECKOM pacIleyieHnd B — MOHOOPOMITPOM3BOAHOTO JABYXOCHOBHOM
KHCJIOTBI, KOTOpPOE, B CBOIO ouepeab, oOpasyercss Hpu THApOOpPOMHUPOBAHHMU
HETpeNeNbHOW BYXOCHOBHOM Kuciotel A. Takum o0pa3oMm, Hamuuue ABYX
KapOOKCHIJIBHBIX TPYII U BOWHOW CBSA3M ONpPEAETSICT CTPYKTYPY KHUCIOTHI A U
MIPOAYKTOB €€ MPEBPALLCHHI:

HC—COOH HC—COOC,Hj
Il +2C,HsOH ———> Il + H,0
HC—COOH HC—COOC,H;
A b
HC—COOH H,C—COOH H,0 H,C—COOH
I + HBr —> | — |
HC—COOH BrHC—COOH HOHC—COOH
A B r
BemectBo A — ManenHOBasT KUCIIOTA.
26. Marnus — SBHBIH HM30BITOK, IOJaraeM, YTO OCTATKH MarHus U BBIIEJIHB-
masicst pPTyTh — B OCaflKe:
200,6x+124 24 200,6x
Hgx«(NO3): + Mg=Mg(NOs), +xHg
30,1 z 200,6x-z/24
Orcrona

z =30,1-24/200,6x + 124;
Macca ocaaka: 8,2 —30,1:24/(200,6x + 124) + 30,1-200,6x/(200,6x + 124) =34,7.
ITonyyaem x = 1,5, 4T0, KAK MUHUMYM, JTOJDKHO BBI3BaTh HEKOTOPOE HEJOYMEHHUE.
BcmomuaaeM, 9T0 MeTanIMYecKue MarHUM M PTyTh UMEIOT OOBIKHOBEHHE 00-
Pa30BBIBaTh aMajbraMy, KOTOpas akTHBHO pearupyeT ¢ BOIOM:
Mg(Hg) + 2H>O = Mg(OH), + Hat,
T.€. B OCaJKe — PTyTh U ruapokcun Maraus. [locnennss pearupyer ¢ HCL:
Mg(OH), + 2HCI = MgCl, + Ha1
[lepecunTsiBas, nomydaem x = 1, coinb — Hga(NO3)s.
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2.2. PACYET NO OAHOMY YPABHEHUIO PEAKLIUUA

2.2.1. lNMpocTasa nponopuus ¢ ABHO 3agaHHbIMU KONNYE€CTBEHHbLIMU
napameTpamMmu.

Ipexe BCero, MPOUNTAB YCIIOBHE 3a/1aUH, CIAEAYET COCTABUTEH CXEMBI BCEX XUMM-
YECKHUX PEaKIIHii, 0 KOTOPBIX UACT PEYb B YCIOBHH. 3aTEM ITH CXEMBI PEaKIIuii Ha0
MPEeBPATUTh B YpaBHEHHUsI, HAW/Is cTeXxnuoMeTpuieckne kodgduuuentsl. [Iponenan
9TH TIPEABAPUTENLHEIE OTIEPAIINN, MOYKXHO MCKATh MOAXO0/ K PEIICHHIO 3aIauH.

B ycimoBuu 3amaum, Kak MPaBHJIO0, YKA3bIBAIOT HAa HEOOXOAMMOCTH HAXOXKICHUS
Macchl (MM KOJTMYeCTBA MOJICiT) M3BECTHOTO BEILIECTBA, MOJy4aeMOro JIH0Oo pacxo-
JIyEMOTO B PE3YJIbTAaTE XUMUUECKHUX peaklinil. PEKOMEH1yeTCsl BHE 3aBUCUMOCTHU OT
CIIOKHOCTH TIpeJyIaraeMoi 3aau OIpeiesisieMblii mapamerp (Macca, KOJM4eCTBO
MoJIeif) 0003HaYaTh Kak X, U 10 Mepe BO3MOXHOCTH BO3IEPIKATHCS OT BBEIACHUS
JIIO6BIX JOMNOJJHUTCIIBHBIX WX MTPOMEKYTOUHBIX HCU3BCCTHLIX, BBIYMCIICHUE KOTO-
pBIX He Tpebyercs B yCIOBUAX 3a7aun. HeoOX0mMuMO cTapaThCst CBECTH PEIICHHE
3a/1au K COCTABJICHUIO OTHOTO MPOTOPIIMOHATEHOTO COOTHOIICHUSI, TAXKE €CITH TI0
YCJIOBHIO 3a/1a4H CYILECTBYET IIeJIast KIET0YKay MPEBPaICHUI.

B obmiem ciydae ycrnoBue 3aj1auu, THIT KOTOPOH paccMaTpuBAeTCsl B HACTOSIIEM
naparpade, GopMyIupyeTcs CIACIYIOIUM 00pa3oM:

«Hmeemcs xumuueckoe npespaujerue (Ui HeCKOIbKO XUMUYECKUX NpespauyeHull)
3A0AHHBIX U3BECMHBIX 8eujecms. J{ana macca (Koauiecmeo) 0OH020 U3 UCXOOHBIX
seujecme, npuyem 00s3amenbHO YKA3bI8AeM sl U NOOPA3YMeBAEeMcsl, Ymo 6Mmopoe
sewjecmso Haxooumces 6 uzdvimre. Tpebyemces onpedenums maccy (Koauvecmeo)
00HO20 U3 NPOOYKMOB.

[lepeuncnum mocnenoBaTeILHOCTh ONEpaLuii, KOTOpble HEOOXOAUMO HpOoAenaTh
IUIs perieHust chopMyTupoBaHHON 0K00HBIM 00pa3oM 3axauu. s ynobcrsa uc-
M0JIb3YEeM METOIUKY COCTAaBICHHS AJITOPUTMA KOMIIbIOTEPHON IIPOrPaMMBbI:

L. CocTaBUTh YpaBHEHHE BCEX YIOMSHYTHIX B YCIIOBHUH 3a/1a4l PEaKLUH.

2. O0603HaYNTh Yepe3 HEU3BECTHOE X apaMeTp, KOTOPBIN MOJJICKHUT ONpeie-
JICHHUIO.

3. [IpoBectr aHanM3 Ha AOCTATOYHOCThH AAHHBIX, T.€. YCTAHOBHUTD, 10CTATOU-

HO JIM JIaHHBIX I HAXOXKJACHUS HEU3BECTHOTO Mapamerpa, a TAKKe Ha MpeaMeT
OTIpe/IeNICHUs] TeX JAHHBIX 33J]a49M, 10 KOTOPHIM HAXOJMUTCS (BBIUUCISCTCS) HEU3-
BECTHOE.

4. Hcnonb30Barh aaroputT™ BBIYHCICHHUSI HEM3BECTHOTO X, KOTOPBIN 3aKITIO-
yaeTcs B: a) pacdere MOJSIPHBIX Macc coenuHeHui M (r/Monp); 0) cocTaBieHUn
MPOTOPIHIL; B) PEIICHHH COCTABICHHON MPOMOPIIUU OTHOCUTEIEHO HEU3BECTHOTO
X; T) aHAJIM3€ U 3allUCH OTBETA, MPOBEPKE €ro KAYeCTBEHHOTO U KOJINYECTBEHHOTO
COOTBETCTBHS BOIIPOCY 3a/1a4H.

3TOT aNropuT™ MPENCTaBIsIeT COOON METO/ PEIICHHUS 3a/1a4H ¢ IPOCTEHIIINM MPO-
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MOPLHMOHAIILHBIM COOTHOLIEHHEM. COCTaBUM ypaBHEHHE PEaKLIU:
aA+bB=cC+dD

rae a, b, ¢, d — ko3 unreHTs B ypaBHeHUH peakuuid; A U B — n3BecTHbIE HC-

xonuble BemecTa; C 1 D — npoaykThl, KOTOphie THO0 MOTYT OBITH U3BECTHBIMH,

1100 ux hopMyasl HeOOXOAUMO HAMUCATh CAMOCTOATENBHO.

Ilycmyo 3a0ano konuuecmeo eeuiecmea A (v mons); eéeuecmeo B — ¢ uzovimke.
Tpeodyemcsa naiimu xonuuecmeo C.

Pewaemcsn Takas 3anada pOCTO:

13 a MoJb A moirydaercs ¢ Moiib C,
u3 v Moiib A nomy4daercs X MoJb C,
v-C
X =—

a
Pacuer B Momsix mpoiie pacueTa B rpaMMax, B YeM JIETKO YOCIUThCS, PEIIUB 33129y
CJICYIOIIETO COMEPIKAHUS:
3amana macca BemectBa A m(A), a BemectBo B B u30biTke. TpeOyercs HaiiTh
Maccy nponykra peakiuu Bemiectsa C, T.e. m(C).

CocTaBUM IPOIOPITHTO:
m3 a-M(A) o6paszyercs ¢c-M(C),

m3 m (A) obpazyercs m (C),
_ m(A)-c-M(C)
m(©)= =

PaCCMOTpI/IM JABa BO3MO’KHBIX BapUaHTa HpHBe,I[eHHOﬁ 3aga4qu.

Bapuanm 1. H3eecmen oovem V(A) 2azoodpaznozo A, neodxooumo onpedenums
maccy m(C) eewgecmea C.

W3 a+22.4 1 A nonyqaercsi ¢ - M(C) T C,
n3 V(A) 1 A momydgaercs m(C) rC,
V(A)-c-M(C) ().
a-224
Bapuanm Il. H3eecmen oovem V(A) zazoodpasnozo A, neobxo0umo onpedenuntsy
oovem V(C) 2azooopasznozo C.

m(C) =

N3 a+22,4 1 Anomygaercs ¢« 22,4 1 C,
m V(A) 1 A momygaercs V(C) 1 C,
V(A)-c-22,4
V(C) = V(A)-c-224
a-22.4
ECTeCTBeHHO, BCC€ NPHUBCACHHLIC MNMPOIOPLIUHN MNPUTOAHBI JJid pCUHICHUA 3alad, B

KOTOpBIX N3BCCTHO KOJIHUYCCTBO HpOIIyKTa, a Hy)KHO OHpeI[eJII/ITB KOJINMYCCTBO HC-
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XOJTHOTO peareHTa. JTO JIeNaeTcs Mo TeM ke (hopMyinaM; B Ka94eCTBE HEU3BECTHBIX
BeicTynaroT V(A), m(A) wm V(A) — Bmecto v(C), m(C) u V(C) cooTBeTCTBEHHO.
[pu penrenuu 000 3a/1auu CIIEAYET TAKKE IOMHUTb, YTO BE3/IE, TE TOIBKO 3TO
BO3MOXHO, pelIaTh 3aa4y HY)KHO B MOJISIX.

B OompmmmHCTBE 337324, 1 BBl B 3TOM HEOJHOKPATHO YOEKMAIUCH, 3a/laHHBIC
3HAYEHUSI MaCChI BEIIECTB KPATHBI UX MOJSIPHBIM MaccaM. OOBIYHO COCTaBUTEIIO
BakHO Barie yMeHue perrath XUMHYECKYIO 3ajady, a He JIOBKOCTh IMPHU paboTe ¢
KaJbKyJISITOpOM. PelieHre B MONSX yIpoIIaeT pacyeThl U yOeperaer oT MHOTHX
apu(MeTHIeCKUX OMUOOK.

IHlpumep 1. Onipenenutb Maccy TUAPOKCH]IA HATPHS, HEOOXOAUMOTO ISl PEAKITHH
¢ 9,4 r ¢peHona.

Pewienue. YpaBHEHNE PEAKIIMN:

OH + NaOH ——> @ONa + H,0

¢ 94 r penona pearupyer 40 r NaOH;
¢ 9,4 r penona pearupyer x r NaOH
9,4-40
94
Pewenue (B Monsix). 9,4 r ¢penona coorercryer 0,1 moms. C 1 Monb ¢enona
pearupyet 1 mMoib menoun, a ¢ 0,1 Monb, cooTBeTcTBEHHO, 0,1 MOJB I1IeNIOUH, T.C.

0,1 +40=4 (). B ranHOM npocTeiieM ciiydae He UMeeT 3HauUeHUs, penarh 3a1a4y
B rpaMMax WJIM MOJISIX.

X =4 r NaOH

Ilpumep 2. HaBecky aqroMUHHS KaKOW Macchl (T) HY>KHO BBECTH B PEaKIUIO ¢ 7,6 T
okcupa xpoma (I11), 4To0BI MONMYIUTH YUCTHINH XpOM?

Pewenue. YpaBHeHHE peaKIuy aTlOMOTEPMHUU:
2Al+ Cr203 = AlLbO3 + 2Cr
Hus peakuuu ¢ 152 r CroO3 Tpebyetcs 2:27 1 Al,
s peakiuu ¢ 7,6 T CroO3 Tpebyercs x T Al,
_7,6:27-2
152

Pewenue (6 monsx). 7,6 v Cro03—3to 0,05 (7,6/152) monb; Ha 1 monb Cry03 Tpe-
oyercs 2 moinb Al; Ha 0,05 monb Cr203 — 20,05=0,1 monb Al (wu 2,7 T).

=2,7 (1) Al

X

Ilpumep 3. 1 1 BO3MyXa C MPUMECHIO XJIOpa MPOITYCKAIN Yepe3 U30BITOK pacTBOpa
noauaa Kamusi, mpu 3TtoM Beiaenmioch 0,127 r nomuma. Onpenenuts 00beMHYIO

JIOJIFO XJIOpa B JJaHHOM ra30BOM CMECH.
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Pewienue. YpaBHEHNE pEaKIUN:
O ¢ KI He pearupytoT B JaHHBIX YCIIOBUSX,
Cl, + 2KI =2KCl + I,
254t wona Beigensercs npu peakuuu ¢ 22,4 1 Cly,
0,127 r noxa BeIAEseTcs mpu peakuu ¢ x Ja Clo,
~0,127-22,4
254
A BOT KOHKPETHBIN MPUMED TOJB3bI OT PEIICHUS B MOJISX:
0,127 r I — »o1o 0,0005 momp I». Takoe xe xomuuecTBo Clz (0,0005 Momp) 3a-

Humaet oobeM 0,0005 - 22,4=0,0112 (i1). O6bemMHast OIS XJI0pa B TaHHOM 00pasiie
Bo3ayxa pasaa 0,0112/1=0,0112, wmm 1,12 (%).

3agauu:

=0,0112 (r), nnm 1,12 %

X

1. Kakoe xonmndectBo HaTpusi HeoOXoauMo N00aBUTH K 1 J1 BOABI, YTOOBI
00pazoBajcsi pacTBOpP THIPOKCHAA HATPHsl ¢ MaccoBOM gosied BemiectBa 1%?
[T10THOCTB BO/IBI IPHHATH PaBHOM 1 T/cM3.

2. CKOJIBKO BBITIAZIACT OCaJKa IpH TPUOABICHUH PACTBOPa, COACPIKAIIECTO
16,4 T HUTpaTa KanpLus, K N30BITKY pacTBopa kapOoHaTa HaTpHs?

3. Hap packaneHHBIM OKCHIIOM MEH MTPOITy CTHIN N30BITOK BOAOPOIA. 3aTeM
o0paszer oxXJIa iy 1 B3Becuii. Bo CKobKo pa3 n3MeHmach ero mMacca?

4. A T oKcHa KaNbIMs BHECTU B B MIT BOMBI, MOMYYWIHN MPO3paYHBIA pac-
TBOP. BrIuucianTe MaccoByro OO BEIIECTBA B IIOJIYUYEHHOM PacTBOPE.

5. CMmech BOOpoOa U XJI0pa B 3aKPBITOM COCYyZe 00Iydaii pacCesTHHBIM CBe-
TOM TIPH TIOCTOSIHHOM Temmepatype. Uepe3 HeKoTopoe BpeMsl colepikaHue XJiopa
yMeHbImIoch Ha 20% 1o CpaBHEHUIO C UCXOAHBIM, & 0OBEMHBIE TOTH KOMITOHEH-
TOB CMECH B 3TOT MOMEHT cTaju cienyromumu: 60% xmnopa, 10% sogopona u 30%
xJopoBogopoaa. KakuM OBIT KOTHMYECTBEHHBIH COCTAB HMCXOMHON CMECH Ta30B?
Kak nonyuaror xJj10p, BOIOpoa, XJIOpOBOAOPOA?

6. Kakoit 00beM Bo3nyxa (0ObeMHas aost kuciopona 21%) HeoOxoaum asis
nonHoro cropanus 1 1 cepoBogopona? Kakas macca 4%-ro pacTBopa ruApoKCHAA
HaTpus NOTPeOyeTCs IUIsl MOTIIOIIEHUS MPOAYKTOB cropanus? OObeMBbI T'a30B U3-
MEPEHBI IPU HOPMaJIbHBIX YCIOBHSIX.

7. Cynnar xamus maccoit 20 T pactBopwid B 150 MIT BOIBI M IPOBENH IJICK-
Tponu3 pactBopa. [locie snekTponu3sa MaccoBasi IoJsl cyib(dara Kanus cocTaBuiIa
15%. Kakne o6beMBI BOOpOJAa W KACIOPOAa OBUIH MOMYYEHBI IPH TeMIIepaType
20°C u masnennn 101325 [1a?
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8. Kax n3menurcs naBneHre K MOMEHTY HAaCTYIUICHUSI PABHOBECHUS PEaKIUU
CHUHTE3a aMMHaKa, MPOTEKAIOLIEH B 3aKPBITOM COCYJIEe MPU MOCTOSTHHOM TeMmmepa-
Type, €CIM HadajibHble KOHIIEHTPALMU a30Ta U BOAOPOJA B CMECH PaBHBI COOT-
BETCTBEHHO 2 U 6 MOIIb/J, M PaBHOBECHE HACTYMAET, Koraa npopearuposaio 10%
azoTa.

9. Merannnueckuidl 1e3uil Kakoil Macchl (I) MOXKHO TOJMy4HTh U3 14,2 T
LE3UEBBIX KBACIIOB (OHU IO COCTABY MOJOOHBI KAJIMEBBIM) 110 TIPUBOAUMOMY CIIO-
co0y: «H.bekeTos (1894 r.) mpUroTOBMII 113U U3 €TO ATFOMUHATA HAKATUBAHUEM C
MTOPOIIIKOM MarHHsI, ¥ BECh LIE3UH MOIYYHIICS B METAJUTMYECKOM BH/E... ATTIOMUHAT
1e3us ObUT IPUTOTOBJIEH Ye€pe3 OCaXICHHUE [IE3NEBBIX KBACIIOB €KUM OApUTOM He-
pe3 BhITapuBaHue ModydeHHOTO pactBopay (.M. MenaeneeB, « OCHOBBI XUMHUMY).

Pemenns:

1. CocraBuM ypaBHEHHE PEAKIIHH:
2Na + 2H>0 = 2NaOH + Ho}

O003HaYMM HCKOMYIO Maccy HaTpus depe3 X. Macca 1 i1 (1000 cm3) Bombl paBHa
1000 cm3+1 r/em3 = 1000 . U3 x T Harpust obpasyetcs (80/46)x T ruapoKcuIa Ha-
Tpus u (2/46)x T Bomopona.
B pesynsrare Macca pacTBopa rHIpOKCHIA HATPHsI paBHa!
x + 1000 — 2x/46 ()
CBs13bIBast Macchl pacTBOPA U PaCTBOPEHHOT'O BEILECTBA, IIOJIy4aeM COOTHOLIEHUE
(x + 1000 — 2x/46)- 0,01 = 80/46 - x; oTkyma x = 5,78 (T).

2. YpaBHEHHE peaKklny, TPUBOAAIIEH K 00pa30BaHUIO OcCa/IKa:
NaxCO3 + Ca(NO3)2 = CaCOst + 2NaNOs3
164 100
164  —100,

16,4 (r) —x (1),
x =10 (1) ocanka kapOoOHATa KaJIbLHUS.

3. CocTaBuM ypaBHEHHE PEAKIIVH:
CuO + Hy = Cu + Hy0;
1 mo1p 1 MoIB,

80 r CuO paror 64 v Cu. 3Haunt, Macca o0Opasla Mocie MPOIMyCKaHus Hal HUM
Bonopoa ymenbinaercs B 80/64 = 1,25 pas.

4. CocTaBuM ypaBHEHHE PEAKITHH:
CaO + H,0 = Ca(OH)z;
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56 r CaO B3auMoaelCTBYIOT ¢ Bofoii ¢ oOpazoBanueMm 74 r Ca(OH),,

ATt CaO B3auMOIEHCTBYIOT C Bo#oii c oOpaszoBanuem 74/56 « At Ca(OH)o.
Takum o6pasom, B pactBope Oynet coaepxkarbes 1,32 Ar Ca(OH),. Tak kak macca
pacTBopa (MCX0Is U3 YpaBHEHMS PEaKLMH) PaBHA CyMME MacC UCXOAHBIX BELIECTB
u cocrasnseT (A + B) 1, To, cunTas BemecTBO MOJHOCTHIO PACTBOPUBLIMMCS (HET
ocajka), IMeeM

© = 132A %)
A+B
5. CocTaBuM ypaBHEHHE PEAKIIVH:

H, + Cl, = 2HCI;

1 momib 1 MoIB 2 MOIB
30 o0wemubix yacteit HCI nonyvarorcs u3 15 oo0beMusbix yacteit Cly; ciaemoBarenb-
HO, COCTaB MCXOJQHOM ra3oBOii CMECH:

Cly: 60+ 15=175 (%)

Hz: 10+ 15=25 (%).
XJ10p ¥ BOAOPOI MOXKHO IMOJYYUTh, HAIPUMED, HMEKTPOIU3OM BOIHOTO PacTBOpa
XJIOpU/a HATPUS:

NaCl (p-p.) = Na*(p-p.) + Cl-(p-p.)
Ha anone: 2Cl — 2e = Clp; na karoze: 2H + 2e = Ha (u3 H20).
XI0pOBOIOPO MOXKHO MOJYYUTh B3aUMOIEHCTBHEM BOIOPO/IA C XJITOPOM.

6. YpaBHEHUE TPOUCXOIAIIEH pEAKIUU:
2H>S + 30, =2S0;, + 2H,0O
s cropanus 1 1 HpS tpedyeres 1,5 m Oz wnm 1,5/0,21 = 7,15 1 Bo3ayXa.

Brigenurcs 1 1 SO», nnu 1/22,4=0,0447 mons SO3.
st moromenus SO 1Mo peakiuu

SO, + 2NaOH = Na,S0s + H>O

norpedyetcs 2 « 0,0447 = 0,0894 mons, nimu 0,0894 « 40 = 3,58 r NaOH.
[Ipu aTom 4%-r0 pactBopa NaOH motpebyercs 3,58/0,04 = 89,4 r.
Jlst moromenwst SO» 10 peaKIiu

SO, + NaOH = NaHSO3
HeoOxoaumo B3sTh 44,7 T 4%-ro pactBopa NaOH.
7. IIpu snexrponuse pasnaraercs TOJNBKO BOAA, T.. KOJIMUYECTBO cyibdara
KaJus B pacTBope He MeHsieTcs. Colb CITy’KUT 2IEKTPOTUTOM:

2H,0 =2H, + O,

Macca Bonsl B pacTBOpEC:
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a) o snekrponuza — m(H20) + 150 (1);
nocite anekrponusa — m(H>O) = m(p-pa) — m(K2SO4) = (20/0,15) —20=113,3 1.
Macca BOIBI, Pa3JIOKUBIICHCS MTPH AIEKTPOIH3E:

m(H20) =150 —-113,3 =36,71, 1.c. v(H20) = 2,04 Mo1B,

v(Hz) = 2,04 mons, v(O2) = 1,02 MoJb.

v(H2)RT _2,04-8,314-293,15

P 101325
V(02) = 0,5V(H,) = 0,0245 (M3) = 24,5 1.

V(Hy) = = 0,049 (M3) = 49 1

8. CocTaBuM ypaBHEHHE PEAKITUH:
N, + 3H; = 2NH3

K momeHTy HacTyminenus paBHOBecHs npopearuposano 10% Na, umu 2 - 0,1 = 0,2
mons/1 Ny u 0,6 mone/nm Hy, Bcero 0,8 momw/im ra3os. Ilo ypaBHeHHI0 peakiuu 4
o0beMa rasa o peakiuu qaroT 2 o6bema nocne peakiuu; 0,8 Monb/m — 0,4 MO/
B cmecu ocranoce: 2 + 6 — 0,4 = 7,6 (Monb/n) ra3os. U3 ypaBHeHuss MeHeneeBa—
Knaneitpona p = vRT/V = cRT. Jlapnenne ymensiures B (7,6/8,0) = 0,95 paza.

9. T'uapoxcun Gapus (enkuii 6apuT) TO3BONISIET JICTKO MPEBPATUTH IIE3UCBBIC
KBAaCIIbl B THIPOKCOQTFOMUHAT
142
CsAl(SO4)2:12H,0 + 2Ba(OH), = 2BaS04} + CsAl(OH)4 + 12H,0
M=568 |t
CsAlO; +2H,0O

Peakius ¢ MaraueM MpUBOAMT K 00Pa30BaHUIO JICTYUEro MPOIYKTa — METaJLTH4e-
CKOTO 11€3Hsl, U paBHOBECHE CMEIACTCS BIPABO:
2CsAlO; + Mg = Mg(AlOy), + 2Cs
2-133
x = 14,2« 133/568 = 3,33 (1) Cs.

2.2.2. U36bITOK (HeAOCTaTOK) OQHOrO U3 peareHToB

Bo Bcex mpenpiaynx 3aaa4ax HeMpPEeMEHHBIM SBISIIOCH OHO M3 YCIOBUIL: JTHO0
onHO u3 BemecTs (A i B), pearupytomux mo ypasHeruro aA + bB =cC +dD, na-
XOJIMIIOCH B U30BITKE, THOO BelecTBa ObUTH B3SIThI B 9KBUBAJICHTHBIX KOJINYECTBAX.
Kax ObITh, eclii OHOBPEMEHHO JaHBI Macchl BemecTB A 1 B: m(A) u m(B)? Ilo
KakoMy U3 BelecTB BecTH pacueT? OUueBHIHO, YTO pacyeT He0OXOIUMO BECTH TI0
TOMY BEIIECTBY, KOTOPOE H3PACXOYETCsI TIOTHOCTHIO, T.€. HAXOMUTCS B HEJIOCTATKE;
BTOPOE BEIECTBO MPOpEarupyer YacCTHIHO U U30OBITOK €r0 OCTAaHETCsl.

YcnoBue 3a1auu MOXXHO COPMYITUPOBATH CIETYIOIINM 00pa3oM.

Cwmemanu BemecTBO A Maccoit m(A) ¢ BemectBoM B maccoit m(B); npousornuia

peakmus, oopazoBanuck Bemecta C u D. Tpebyercs mist Bemectsa C HallTH Maccy
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m(C).

B o6rieM BuJie npemnonaraeTcsl CleAyoliee peleHue.

KommuectBo BemectBa A: V(A)=m(A)/M(A) Molb, a KOIMYECTBO BemiecTBa B:
v(B)=m(B)/M(B) mombs. CornmacHo ypaBHEHHIO PEakIlid, a MOJb BemecTBa A
pearupyet ¢ b monb BemectBa B, T.e. ecnut v(A)/v(B) > a/b, To B — B HenmocTarke, a
ecmu V(A)/v(B) < a/b, To A — B HemocTaTKe.

3aoauu.

1. Uepe3 mocienoBaTelbHO COCAWHEHHBIE 3JIEKTPONIM3EPhl C HMHEPTHBIMHU
ANEKTPOJAMH, COACPIKaIINeE: MIEPBhI — pacTBOP XJIOpUAa Oapusi, BTOPOH — pacTBOp
cynbpHUTa Kaius C OJUHAKOBBHIMU KOJIMYECTBAMU BEILECTB, HPOIYCKAJIH JJIEK-
TPUUYECKUH TOK. DJIEKTPOJIU3 MPEKPaTHIIM, KOIa B IIEPBOM DJIEKTPOJIM3EpE Ipe-
KpaTWIOCh TOBBILICHNE KOHIICHTPALUK THAPOKCHIIBHBIX HOHOB, @ Ha aHOJE 3TOTO
aNeKTpoau3epa Beiaenmioch 11,2 i raza. [lonmyyeHHsie B pe3ynbraTe 3JIEKTpoIn3a
pactBopsl cMemany. OnpenesnnTe coOCTaB M Maccy BBIIEIUBIIETOCS 0CAAKa.

2. K 501 35,6%-ro pacTBopa rajoreHuaa meaoqHoro MeTaia npubasuwim 10
I'pacTBOpa HUTpaTa cepedpa. [locie BrImaeHus ocagKa KOHIEHTPALUS HCXOIHOTO
raJloreHu/1a ymeHbimwiacek B 1,2 pasa. Kakoit mienoyHoi MeTamI U Kakoi rajaoreH
BXOAWJIM B ero cocras? Onpexnenure GopMyiy rajJoreHua.

3. [Ipu mocrenennom nmobasiennn 100 r pacTBopa CONMSTHON KHUCIOTH (TIpU
nepementiBaani) K 100 T pacTBopa kapboHara HaTpus oOpasyercs 198,9 T pacTso-
pa MpOXYKTOB peakiuy. Eciy cMenmmBaTh 3TH e pacTBOPBI B 0OpaTHOM HOPSIKE,
Macca TOJTY9YeHHOTO pacTBopa cocTtaBuT 197,8 1. OOBsICHUTE MPOUCXOIAIIHE TIPO-
LECCHI U OTIPEIENUTE KOHIIEHTPALIMH UCXOIHBIX PACTBOPOB.

Pewenus.

1. W3 ycnmoBus ciemyer, 4TO peakmus B TEPBOM DIIEKTPONH3EpE IMPOILIa
MTOJTHOCTHIO:
aHOJA Karof
BaCl, + 2H,0 — Ba(OH), + Clo T+ Hat.

Breigenenne 11,2 n Cly (0,5 monb) Ha aHome o3Hayaer oOpasoBanme 0,5 MOIb
Ba(OH), B pactBope nocie anekrponusa KonnyecTBo 31aeKTpruuecTBa BO BTOPOM
ANIEKTPOJIM3EPE TAKOE XKe, T.e. TaM Mpolia peakius ¢ odpazoBaHuem (0,5 MoIb
K2SO4:

K>SOz + H, O — KsSO4+H, 1.

HpI/I DJICKTPOJIN3C KQSO} KHCJIOPO HE BBIACIACTCA, ITIOKA Cy.]'IL(I)I/IT HC OKHCIIUTCA.
HpI/I CMCIICHHHU PACTBOPOB BbIITAAACT OCAJ0K:
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Ba(OH), + K2SO4 =BaS04| + 2KOH
0,5 momp 0,5 monp 0,5 Monb

m(BaSO4) = 116,5 .

2. [Mycte A(M) — atomHas macca MeTaima, a A(X) — rajoreHa B UCXOTHOM

ranorennne MX.

CHauana B pactBope 06110 (36,5-50/100)=17,8 (r) MX, npu nodaBnernn AgNO3:
MX + AgNO3 = AgX| + MNO3

npopearuposaio ®*100% conu u BbIIaO:
17,8w(108 + A(X))/(AM) — A(X)) T ocanka AgX.

B pactBope octanocs 17,8(1 — @) r ucxonnoro ranorenuna MX.

Macca pactBopa:
50+10-17,80(108 + A(X))/(A(M) + A(X)) .

Ortcrona conepkanue MX B pactBope nocine nodasienns AgNO3:
{[17,8(1-0)]/[60-17,8w(108+A(X))/(AM)+A(X))]}+100 = 36,6/1,2.

3. YMeHbIIIEHHUE MacChl pacTBOPA MPOUCXOIUT 32 CUCT BBIJCICHUS YIICKHUC-
noro rasa. B mepBom ciydae ero Biaenmiocsk 1,1 r, Bo Bropom — 2,2 . KomugecTBo
BBIJICJIUBIIIETOCS YITIEKUCIIOTO T'a3a OMpeesieTCss UCXOJHBIM BEIIECTBOM, KOTOPOE
MIPOpEearupoBao MOJTHOCTHIO.

ITepBas peakuus:

HCI + Na,CO3 = NaCl + NaHCO;, @)
Jlanee n30BITOK CONSTHON KHCIOTHI PearupyeT ¢ THAPOKapOOHATOM HATPHS:
HCl1 + NaHCO3 = NaCl + H,0 + CO; 2)

Jns mepBoro ciaydast cooTHomeHne m(HC1)/m(Na,CO3) < 2, B IPOTUBHOM CIIydae B
PEAKIHUIO C COJITHOM KHUCIOTON BCTYMWII ObI BECH MONYYUBIIHICS THAPOKAPOOHAT,
a YTIIEKHUCIIOTO Ta3a OBl BBIIENUIOCH HE MEHBIIIE, YeM BO BTOPOM CITydae. ITO COOT-
HOIIIEHHUE SBIISETCS YCIOBHUEM HEOCTATKa COISTHOM KUCIOTHI B peakiui (1).

Bo BTOpOM ciyuae consiHas KUCIIOTa ITpopearupoBaia moaHocThio. [lo cxeme

2HC1 — CO2
2:36,5r — 44r
oIpenenuM o0I1Iee KOJIMIECTBO COJITHON KUCIIOTHI, IPOPEarupoBaBIlieii BO BTOPOM
ciryyae:
73T HCI  obpasytor 441 CO2;
x r HCI — 2,21 CO2;
x=3,65T

Ompenenum xkoamaectBo HC, mpopearnpoBaBiiel Ha BTOPOH CTaIuu:
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36,5 r HC1 o6pasytor 44 r COy;
y r HCI — 1,1 r COy;
y=091r
Takum 0Opa3om, Ha repBoOi cTaauu u3pacxoaosano 3,65 — 0,91 =2,74 (r) HCI.
Onpeaenum KoIM4ecTBO KapOOHATa HATPHS IO CXEME:

HCIl — Na;COs:

36,5 — 106
36,5 r HCI pearupytot ¢ 106 r NaxCOs;
2,74 r HC1 » z1 NaCOg;

Otkynaz=7951.
Takum 00pa3zom, UCXOmHO B3ATH 3,65%-HbI1i pactBop HCl u 7,95%-Hs1i1 pacTBOp
Na,COs.

2.2.3. HesiBHO 3ajaHHble KONMMYECTBEeHHbIe NapamMeTpbl

PaCCMOTpI/IM cnyqaﬁ, KOoraga MCXOAHBIC JAaHHBIC 3aJal0TCA B HCABHOM BHJIC, T.C.
nepea UCIOJIb30BaAHUEM O3TUX NAHHBIX JJId PCHICHUA 3aaa4u U IMOACTAHOBKHU UX B
OCHOBHYIO TIPOIIOPIMIO HEOOXOJUMO TPOBECTH JIOMIOJHHUTENLHBIE TPeodpa3oBa-
HMUA.
Bcenomunm eme pa3s GopMynupoBKy 3a/1adu, KOTOpas IPECTaBlICHA B HAaYale pas-
nena 2:
[Ipu peaxuunm BemecTBa A ¢ U30BITKOM BemecTBa B oOpasyrorcs BemectBa C u
D. OtHocHTeNbHBIE MOJIEKYJISIpHBIE MacChl JaHbl. TpeOyeTcs ompeneuTh Maccy
BeniectBa C, €ClIM U3BECTHO, YTO A HAXOAWJIOCH B BUJIC:
a) m; T pacTBopa (WM CMECH) C MacCOBOM J0Jei koMImoHeHTa ® (A)%.
[IpenBapurensHO peoOpa3yemM MacCy BEIIeCTBa A K SIBHO 3aJaHHOMY BUY:

B 100 r pacTBOpa A cogepxurca o (A) T,

B mj T pactBopa A comepxkutrcs m (A) T,

m(A) = omi/100.
3anunieM ypaBHEHUE PEaKITHH:

aA+bB=cC+dD,
nanee (cM. 2.1.) nmeem:

m(C)= m(A)-c-M(C) _ mi- mc-M(C)'
a-M(A) 100a-M(A)

0) V1 (;1) ra3a, UBMEPEHHOTO MPH JaBIICHUH p1 ¥ Temmeparype T1.
[IpuBenem oobeM V(A) BemiecTBa A K SIBHO 33/IaHHOMY BUTY (HOPM. YCIIOBUSIM):

p1Vi  poV(A)
T To VIT
rie po 1 To— naBnenue u temneparypa npu H.y. Orcroma: V(A)= L 11, =
poTi

CocTaBuM NpONOPLUIO:
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u3 a-22,4 1 A obpasyercs c-M(C) r BemectBa C,

u3 V(A) 1 A obpasyercs m(C) r Bemectsa C,

m(C)= c-M(C)-V(A) _c M(C) -p1ViTo .

a-22.4 poTi-a-22,4

IlIpumep 1. B 3anasaHON Ko16e oObeMoM 1 1, comeprkarieil Bo3ayx (JaBiieHne
1000 I'Ta mpu 0°C, Heckombko cyToK nmpokatuBamy mpu 900°C 10 r MeTHBIX OTIHIIOK.
Kaxoe maBnenne Oynet B konoe mocie oxiaxkaeHus 10 0°C? Uto MOXHO cKa3arh
0 COCTaBe Ta30BOM W TBepmoi ¢as, comepkamuxcsi B koiaoe? OO0beMOM TBEPHABIX
BemecTB npeHebpeus. Kak m3MeHHuTCs perieHne, ecim BMecTo Mead B3sATh 10 T
Maraus’?

Pewienue. OHpC}ICHﬂCM HNCXOJHBIC KOJIMYCCTBA BCIICCTBA I'a30B U MCTAJIJIOB:

1-100
8,31-10°-273

v(Cu) = 10/64 = 0,156 (Mob);
v(Mg) = 10/24 = 0,417 (moub).
Bce MeTamel B3STHI B H30BITKE.
Peakiuu, npoucxonsiye npu MpoKaIMBaHUU:
4Cu + O =2Cuz0 (kucIopo/ B HEOCTATKE);
2Mg + Oz = 2MgO;
3Mg + N> = Mg3Ny;
2Mg + CO, =2MgO + C.
CocraB Bo3/1yXa B MPOICHTAX M0 00bEeMY:
N2 —78%; O2 — 21%; CO2 — 0,03%; 6maropomusie rassl ~ 0,93 %.
[Ipu npokasuBaHUKM MEAH COCTAB COIEPIKUMOTO KOJIOBI:
ra3el — CO2, Ny, Omaropomasie Ta3sl; TBepable BemectBa — okcua mean (I) Cuz0.
Hasnenne B xkonbe ~ 790 Ila.
[Ipn mpokanuBaHMM MarHus: OIaropofHble rasbl, oKcua MarHus MgO, HATpHI
Maraus MgsN», caxa (C). Hasnenne B koioe 9,3 Ila.

p(Oz):%-O,ZIZ 10,21=9,25-10 ° (momb) On.

IIpumep 2. K pactBopy, conepxainemy 20 r rugpokcuia Harpus, npudasuiu 70 T
30 %-ro pacTBOpa a30THOH KUCIIOTHI. Kakoii BeT OyAeT HMETh JIaKMYC B ITOJyYCH-
HOM pacTBope?

Pewienue.

NaOH + HNO; = NaNOs + Hx0;

1 mone  1Momnb
20 r NaOH cocrasmsttor 0,5 mons; 70 T 30 %-ro pactsopa HNO3 copepsxar 70-0,03
=21 (r) xucnotsl, 9to cocrasisier 0,33 monb. Takum 00pa3oM, THIPOKCH HATPHUS
conepxwurcs B u3owiTke (0,5 > 0,33).
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[omyueHHBIH pacTBOp OyAeT UMETHh IICIOYHYIO PEAKIHIO, JIAKMYC OKPACHTCS B
CUHHH IIBET.

Ilpumep 3. K a rpamMmmam c%-HOTO pacTBOpa XJIOPHIA MaTHUS MPUOABICHO 3KBU-
BaJICHTHOE (T.€. CTPOr0 HEOOXOAMMOe Ui MPOBENCHUS peakuuu, 0e3 M30bITKa)
KOJIM4eCTBO N%-HOr0 pacTBOpa rUAPOKCH/IA HATpHsl. Brinasiiuii ocagok oThuIb-
TPOBaH U MPOMBIT b MAILTHIUTpaMu Bozibl. OTNIPe/IEIUTh MACCOBYIO JIOIO XJIOpUIa
HaTpHUs B PacTBOPE, MMOJyYCHHOM CMEIIMBaHUEM (DUIBTPaTa U MPOMBIBHON BO/IBI.

Pewenue:
VYpaBHEHHE peaKIUH:
MgClr+2NaOH = Mg(OH); + 2NaCl
M: 95 2+40 58 2-58.5
Omnpenenum mMaccy 00pa3oBaBIIETOCs OCAIKa:
95r MgCl, pmaror 58 r Mg(OH)»
0,01c-a (r) MgCl, mator x T Mg(OH)2
x = 58:0,01ca/95 = 0,061c-a (r) Mg(OH)>.
Maccy obpazoBasuerocs NaCl HaxoauM aHaJIOTHYHO:
95r — 2585,
0,0lcca— yr
Homyunm 0,0123c¢-a (r) NaCl.
Omnpenennum Maccy pacTBOpa TMAPOKCHIA HATPHS, B3SITOTO ISl PEaKIIUU:
Ha 95 r MgCl, tpebyetcs 80 r NaOH
Ha 0,01 c-a (r) Tpedyercs z T NaOH
2= 001c-a-80 _ 5 5084 ca (1),
Macca B3sToro n%-ro pactsopa NaOH cocrasisier
0,0084 c-a(r) — %,
q — 100 %,
0,84c-a
== .
Torna Macca Bcero pacTBOpa Mocie peaklui U MPOMBIBKH COCTaBHUT
a+0,84c-a/n+b—0,0061c-a ()
Maccoas noss NaCl B pactBope coctaBurt (%):
0,0123c-a 1,23c-a

a+b+0,84c-an—0,006lc-a 100= atb+0,84c-a/n—-0,0061c-a

Ilpumep 4. Axenvie kBacubl KAI(SO4), Maccoii a T pacTBOpuiId B b M BOZBL.
C kakuM 00beMOM c%-To pacTBOpa xJopuaa 0apus (IUIOTHOCTH P) MOXKET MPO-
pearupoBaTh m I pacTBOpa KBacloB?
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Pewenue.
KAI(SO4)> + 2BaCly = 2BaSO4} + AICI3 + KC1

ma m a
B m r pacTBOpa KBacloB COIEPKUTCI —— T, WIIH ———— MOJIb KBACIIOB.
P P P atb 258 atb
2m a
C TakyM KOJIMYECTBOM KBACIIOB MOXKET MIPOPEarupoBaTh —— 753 21h MOJIeH, HITH
at
2m a 2m a 100
——-——-208 T xnopuna 6apus, KoTopsle conepxarcs B ——-——-208 -——=
258 a+b P P P P 258 a+b c
161 22 (c %-ro pacTtBOpa), MK b-mi MJI 5TOTO pacTBOpa.
(a+b)e (a+Db)cp

Bapuanm Koceennozo 3a0anus maccol: macca 00H020 U3 KOMROHEHMOE Onpede-
JIAEMCA 6 GUOE PAZHOCHU MEHCOY MACCOU CMECU 08YX 6EU{ECNE U MACCO 8O-
D020 Komnonenma.

Ilpumep 5. Imeetcs 5 T cMecu Kajiblus U OKcuja kanbuus. KakoBa macca okcuaa
KanbIys (T) B CMECH, €CIIU MPH peakiuu 1 T CMecu ¢ BOIOH BHIIEIHIOCH 224 Ml
Bonopona (H.y.)? KakoBa mMacca (T') Bozbl, mpopearupoBasiieii ¢ 1 r cmecu ?

Pewenue. Ilycte B 1 T cmecn 6p10 X T Ca m (1 — X) T CaO.

XT yr 0,224 n

Ca + 2H,O=Ca(OH),+ H!

40 2:18 22,4 n/monn
x=04rCa, y=0,36T

0,6r Xxr

CaO + H,0 = Ca(OH):
M: 56 18

x =0,193 (r) H20
CrnenoBarensHo, B 5 T cMecu coaepxutcs 2 T Ca u 3 v CaO; ¢ 1 r cmecu npo-
pearuposana Bojsi: 0,36 + 0,193 = 0,553 (7).

Ilpumep 6. Kaxoii craHeT MaccoBasi 10Js BELIECTBA B pacTBope, eciu K 100 r pac-
TBOpa THAPOKCHUIA JTUTHS ¢ MaccoBoii fnonei 10% mobasuts 10 r MeTammmyeckoro
nutrsi? OTBET MOATBEPIUTE pacueTaMy U yPaBHEHHSIMH PEaKITHi.

Obuyee ykazanue Ko ecem 3a0auam Ha onpeoeienue c0licme cmecu Kom-
HOHEHMmMOo8: 0YeBUOHO, YMO MACCY CMECU HYHCHO ONpeoeniams CloHCeHUuem
Macc 8cex KOMNOHEHMO8 He3A8UCUMO O HPOUCXO0AUUX PeaKyull, GbIYUmMas
Maccy 6bl0enuguIe2ocst 2a3a iy OmMpUIbmMpoOBAHHO20 0CAOKA, eCi MAKOBbIE
0bpa3zyomcs 6 pe3yibmame peaKyuu.
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Pewienue. YpaBHEHNE pEaKIUN:

I0r 90r XT yr
2Li + 2H,O =  2LIOH +  Hif
M 14 48 2

B 100 r pactBopa comepxurcs 10 T LiOH u 90 r Bomsr; npu npubasinenuu 10 T
JUTHSI BRIACTUTCS B BHJIE Ta3a
y =2.10/14 = 1,43 (r) BOomopona.
Macca pactBopa coctaBut 110 — 1,43 = 108,57 (1).
B aTOoM pacTBOpe

481
10+x=10+ 2519

= 44,30 (r) LiOH.

44,30-100
108,57
Ilpumep 7. I'a3000pa3Hblil npeaenbHbI HEUUKIMYESCKHNA YIIIEBOAOPO 00BEeMOM
224 M1 (H.y.) COXIIU, @ TPOAYKTHI pacTBopuiy B 1 11 0,148 %-if N3BECTKOBOM BOIBI
(motHocThio 1,0 /™). Ilpm 3tom Obuto momyudeno 1,0 r ocagka. Ompenenure

MOJIEKYJSIpHYIO (POpMYITY YITIEBOAOPO/A.

T.e. maccoBas mons LiOH B pactBope = = 40,80 (%).

Pewenue: YpaBHEHUS IPOUCXOALIUX PEAKLIMIA:

3n+1
C,H, ., +———=0, — nCO, +(n+1)H,0
2

nCO3 + nCa(OH); = nCaCOs3{ + nH20.

PactBop u3BecTkoBO# Bombl coaeprxain 0,148-1000/100 = 1,48 (r), unu 1,48/74 =

0,02 moms Ca(OH),.

Ocanok — 1,0 r CaCOs — cocrasnser 1,0/100 = 0,01 (monp) CaCO3.
Cywecmsyrom 08a eapuanma peuteHus: 3a0asu, npuiem mopoi cogcem He
ouegudeH:

Bapuanm 1) Ca(OH), — B u3bmitke. Torma ma ocaxnenme CaCOsz motpe-

6osamoce 0,01 momp CO2, T.e. v(CO2) = 0,01 momp, a CyHon+2 Taroke B3STO

0,224/22,4 = 0,01 mons. Caenosarensno, n = 1; CyHopo — metan: CHa.

Bapuanm 2) Ca(OH); — B Henocratke. Torma ocamok maccoit 0,1 T sBisieTcst pe-

3YJBTATOM JBYX PEaKIUi — 0CaXACHUSA U YaCTUIHOT'O PACTBOPEHHUS 110 YPaBHEHHUIO:

nCaCO3 + nCO; + nH20 = nCa(HCO3)s.

IIpu ocaxxnenun nonyvaercs 0,02 monp CaCOs3, ocraercs 0,01 mons CaCOs, T.€.
0,01 monp CaCO3 BCcTynui B NOCIENHIO peakuuto. Paccuntaem konuuectso CO»:
a) I OCaXKICHUS

kCO; — kCa(OH); — kCaCOs
V: X 0,02 moms 0,02 mounn;

x=0,02 MOJIB;
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0) 11 pacTBOpEHUS
mCaCOs3 — mCOQO,, tae (m+k)=n;

V: 0,02 -0,01 =0,01 y
y=0,01 momnp

Bcero nCO; — 0,03 moib,
CnHons2 — COy
0,01 momp» — 0,03 MoaB

cleIoBaTeNbHo, n = 3, T. €. ymieBogopo. — nponan C3Hg.

3agaun:

1. (3amaue 50 sner, mOOOPHUKH yragaku Havdajd CBOIO paboTy yXe TOraa).
Kucnopon xakoli MUHIMAIIEHOI Macchl (T) HEOOXOAMM JUTS TIOJHOTO B HEM Cropa-
Hus 32 r cepbl? Beibepute mpaBmiibHBINA OTBET: a) 16; 6) 22; B) 28; 1) 32.

2. B kadectBe a30THBIX ymoOpeHWII MOKHO TPUMEHSTH HUTpPAT aMMOHUS
NH4NO3 u kap6amug (NH2)>CO. 1 kr kapbamua cTouT a pyOmei, a 1 Kr HUTpara
aMMoHHus — b pyoneit, mpuyem a>b. Cunrasi, YTO pacTeHUs] YCBAUBAIOT a30T MOJTHO-
CTBIO, OTNIPE/ICIINTE, TPU KAKOM COOTHOIICHHUH a : b IpUMEHEHHE HUTPaTa aMMOHUS
CTaHeT 0ojiee BHITOJHBIM.

3. Oxcun menu (II) maccoit 8 r o6padoTamm 20 M 4,9 %-ro pacTBopa cepHOit
kuciothl (mtotHocTh 1,03 r/cm3). TlomydeHHblid pacTBOp OTGHIBTPOBATH, (HIIb-
tpar ymapwim npu 100 °C. Kakoe BemectBo 0pi10 onyueHo? Kakosa ero macca?

4. Kakoit 00beM (11) okcuna yrepoza (I1V), u3mMepeHHbIlN PH H.Y., BBIICIATCS
npu B3aumoaelcTeun 1,81 runpokapooHara kanus ¢ 651 10 %-it cepHOI KUCTOTHI?

5. CMechr amMMmaka W KucCjIopoma o0beMoM 2811 IpopearnpoBaia B IIPH-
CyTCTBHHM Katanu3aropa. [locne peakiuu ocranoch 611 kuciopoaa. Onpenenure
COCTaB MCXOJHOM cMecH. M3aMepeHust POBOMITUCH TIPU OJIMHAKOBBIX YCIOBHUSX.

6. OnpenenuTe MacCcoBYIO 00 (B MPOICHTAX) BEIISCTBA B PacTBOpeE, IO-
Jy4EeHHOM TpW CIMBAaHUU M| T pacTBOpa rUApoKcHuaa Oapus ¢ MaccoBoil nojuei Ci
(%) 1 maT pacTBOpa CepHOM KUCIOTHI ¢ MaccoBoit noier Ca (%).

7. I'excen-1 maccoit 8,41 cmemamn co 120 r 10%-ro pactBopa Opoma B
TeTpaxjopuae ymiepozpa. OmpenennTe KOIMYECTBEHHBIH COCTAB IOIYYEHHOTO
pacTBopa.

8. B nutpoByro ckisHKy, cogepxaintyto 100 mur 10 %-#1 COnsIHONM KHMCIOTHI,
mpu t = 21°C Obio momenieHo 3,25 T MHMHKA, TIOCIIE Yero CKISHKa Obla ToTdac
3aKkymnopeHa. Kakoe naBieHue yCTaHOBUTCS B CKIISTHKE TIOCTIE OKOHYAHUS PEAKIIHH,
€CNIM TeMIlepaTypa He MeHseTcs (IIOTHOCTh KUCIIOThI MPUHATH paBHOM 1 r/cM3,
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HavyaJbHOE JAaBICHHE Po=1 aTM, a M3MEHEHHEeM O00beMa KHIKOCTH U TBEPAOTO
BEIIECTBA MOXKHO MPeHEOpeyb).

Pemenuns:
1. S+ 0,=S0,
M 32 32

OtBer:T) 32T

Janbiie JODKEH ClieoBaTh 3aKOHOMEPHBIH BOIPOC, KOTOPHIA cede 3a7aloT Bce
CKOJIKO-HHOYAb T'PaMOTHBIC XMMUKHA TPU NMPOYTEHHH OOJIbIICH YacTH 3aJaHuil
EI'D: a yto, cOOCTBEHHO, UMEN B BUY aBTOP 3aJaHHMs MO IIOJTHBIM CTOpaHuEeM» ?
Ecnu mkonbHBIA yu4eOHUK, TO CM. OTBeT Bhille. Ho ecnu peanbHyl0 XUMHIO, TO
MOJHOE cropanue (yCIoBHs He MIPUBEACHBI, T.€. TOHMMal Kak 3Haellb — HallpuMep,
cropanue B mpucyTcTBuu V205 WU B 030HE, UYTO TOXKE 3JIEMEHT KUCIOPOA, €CIU
3aaymarbesi) — 310 10 SOs.

2. [IpuMenenne HUTpaTa aMMOHUS OyIeT SKOHOMHUYIESCKH OIPaBIaHHBIM TOT-
Jla, KOTJla 4acTh CTOMMOCTH, IPUXOJIAIIECHCS Ha coJiepKalluiica B HeM 1 Kr azora,
MeHbIe ctouMocTd 1 kr azora u3 (NH»2),CO. CrommocTts 1 KT a30oTa U3 HUTpara
aMMOHHUS paBHA
b M(NHsNOs3) 80
2A«N) 28

Croumocts 1 xr a30Ta, COACPIKALILCTOCA B KaPGaMI/I,Z[e, paBHa

L M(NH:C0)_60 _

HpI/IMCHeHI/Ie HUTpara aMMOHHS CTAaHOBUTCA Ooitee BBIT'OJHBIM ITPU COOTHOMICHUHN

E-b<£-a, wn a/b>4:3
7 7

3. YpaBHEHHE peakluu:
CuO + H;SO4 = CuSO4 + H,O
8 r CuO cocrasmstor 8/80 = 0,1 Monb,
20-1,03-4,9/100 = 1,01 r — coctaBasaoT 0,0103 monbs HSO4.
Takum o0Opa3oM, cepHas KHCIIOTa COIEPKUTCS B HENOCTaTKe. bbuto momyde-

HOo 0,0103 momp CuSOgs4. Ilpu ymapuBanum o00pa3oBajicsi MEOHBIM KyHOpoOC:
CuS04:5H>0 maccoit 0,0103(160+90) = 2,575 (7).

4. YpaBHEHHUE PEAKITUU:

H>SO4 + KHCO3=KHSO4+ CO21 + H2O
58



1,8 r KHCO3 cocrasmstor 1,8/100 = 0,018 mob,
65 r 10%-i1 HSO4 comepxar 6.5 T kucnotsl, 4To coctasiser 0,066 monb. Takum
o0pazoM, ruApokapOoHar kanus Haxogurcs B Hegocrarke. M3 0,018 moas KHCO3
noryuutcs 0,018 mons CO2, uto npu H.y. cooTBeTcTBYeT 22,4+0,018 = 0,4 (11).

5. YpaBHEHUE peaKLuu:

4NH; + 50, —= 4NO + 6H,0;

2NO + O, = 2NO; (1pu OXJIXKICHHH);
CYyMMapHO€ YpaBHEHUE PEaKIIVH:

4NHj3; + 70, = 4NO; + 6H0;

Ocranocsk 6 JI, 3HAYHUT B PEAKIMIO BCTYITHIO0 28 — 6 = 22 11 cMecH, IpudeM 00BhEMBI
npopearupoBaBmx NH3 u Oz otHOCsATCS Kak 4 : 7. Takum 006pazoM, B peaKkIIio
Berynmwio 8 1 NH3 u 14 11 Oa.

Hcxonnasa cMmech copepkut 8 1 ammuaka u 20 1 Kuciaopoza.

6. VYpaBHEHHE peaKIUH:
Ba(OH); + H2SO4 = BaSO4 + 2H>0;

B mj r pactBopa Ba(OH), naxoaurcst m+C1/100 r, wiu m1+-C1/17100 Mmonbs ocHOBa-
uus. B pactBope HoSO4 Haxomures mo+Co/100 1, mitn ma-Co2/9800 MOJIb KUCTOTHI.
Ecnmu mi-C1/17100 < m2-C2/9800, To B pacTBOpE OCTaHETCSI CEpHAask KUCIIOTA:

M(H,S0,)(m,C, /9800 —m,C,/17100)-100 _
m,+m,-m(BaSO,) B
m,C,—(98/171)-m C,

_ V)
= rm—233 mC /17100 (/) H:S0s

Ecm mi-C1/17100 > m»-C»/9800, To B pactBope ocranercs Ba(OH)a:
M(Ba(OH),)(m;C, /17100 - m,C,/9800)-100 _
m, +m, —m(BaSO,)
m,;C,—(171/98)-m,C,

= (%) Ba(OH):
m,+m,—233-m,C,/9800
7. YpaBHEHUE peaKLUu:
CH,=CHCH>CH>CH>CH3 + Br, = CH,Br—CHBrCH>CH,CH,CH3;
M= 84 160 244

8.4 T rekcena-1 cocrapistor 0,1 Mob;
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120 r 10%-ro pactBopa Br; conepxar 120 < 0,1 =12 r Brp, min 0,075 mMons.
Takum o0pazom, rekcen-1 comepxkutcs B u30bITke. brito nomydeno 0,075 monb
poayKTa npucoeanHeHus. Macca nomydeHHoro 1,2-nubpomMrexcana cocTaBiseT:
244 -0,075=18,3 .

8. Zn + 2HCl = ZnCl» + H> !
Ha 65 T Zn Tpebyercs 236,5 T KUCIOTHI,
Ha 3,25 T Zn TpeOyeTcs X T KUCIOTHL;
x=3,65r HCl
Pacteop comepxut 100-10/100 = 10 r HCI, T.e. kuciora B U30bITKE.
3,25 r Zn coctasmstot 0,05 monb. Takum o6pasom, Beiaenutcs 0,05 monbs Ho.
Obmiee naBieHre B CKISTHKE mocie peaknuu: 1 + 1,33 = 2,33 (atm).

2.2.4. Pac4yeTbl € ncnosib3oBaHMeM pa3HOCTU MaccC peareHToB U
NPOAYKTOB peakuuu

Ecnu o cux mop y Hac mpomnopius cojepxaina nudpsl, KOTOPhIE OTPaXxalld SBHO
3a/laHHbIC BEJMYUHBI, TO IJISl PELICHUS 3a/ad, B KOTOPBIX YKa3bIBAECTCSI Pa3HOCTD
MacC pPEareHTOB W MPOAYKTOB PEAKLUUH, MPUXOJUTCS BBOAUTH MPOMOPLUIO, CO-
JEPKAILYI0 CTPOKH C MOJIbHBIMU M MacCOBBIMH COOTHOILIEHUSIMU pPEarupyronmx
BEIIIECTB.

PaccmoTrpum ycrioBue 3a1adu B 00IIeM BUJIE.

B npeepawenuu eewsecme no peaxyuu aA+ + bB = cC + dD, uzeecmna pas-
Hocmb macc, nanpumep, eeuwjecme A u C: m(A) u m(C) = Am(AC). Tpedyemcs
onpeoenums, CKobKo eeujecmea A ecmynuino é peaxkuyuio ¢ eeuecmeom B, m. e.
Haiimu m(A).

Kak yxe oTMedeHo, nponopuusi COACPKUT OIHY CTPOKY C MOJBbHBIMUA COOTHOLIE-
HUSMH U JPYTyI0 — C MacCOBbIMU. [Ipu 3TOM OfHA M3 yKa3aHHBIX B MPOIMOPLHU
CTPOK OTpa)KaeT pa3HULly B MOJISIPHBIX Maccax, Apyras — B Maccax:

BCTymaeT B peakunio aM(A) (T) BemecTBa A — MMoirydaeTcsl pa3HUIa
aM(A) — cm(C);
BCTymaeT B peakunio m(A) r BemecTBa A — noiydaercsa pasauma Am(AC);
oTCrOa
m(A) = Am(AC)-aM(A) '

aM(A) — cM(C)

Ilpumep. Mennyto racTUHKY Maccoi 20 T OIMyCTHJIM B PacTBOp HHUTpaTa PTy-
tr (II). Macca macTuHKY yBenudmiach Ha 2,73 1. [lociie 3Toro miacTUHKY Mpo-
KaJIWJIA ¥ OHa Tipro0peria mepBoHadaIbHbIN BU/I. Kak n3MeHmIach mpu 3ToM Macca
IJIACTUHKA?

Pewenue.

Ypasuenue peakiuu: Cu + Hg(NO3), = Cu(NOs)2 + Hg
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W3menenne Macchl TJIACTUHKM Ha | MOJb mpopearupoBaBlIeld MeOu paBHO
200,5 — 63,5 =137 (r). [lostomy B peakuuto Bctynuio 2,73/137 = 0,02 mons Meau.
[Ipu mpoxanuBaHWM BCSI PTYTh UCHAPUTCA U Macca IUIACTUHKU MO CPAaBHEHHIO C
nepBoHavanbHON ymenbimuTcs Ha 0,02 — 63,5 = 1,27 (7).

3agaum

1. Mertammaeckas miacTuaka Maccoit 50 r mocie mpeObIBaHUS B pacTBOpE
COJISTHOM KHMCIIOTH YMEHBIMIACH B Macce Ha 1,68%, mpu sToM Beigemmiiocs 0,366
11 Ta3a. M3 kakoro Meraiia MOKeT OBITh H3TOTOBJICHA TIACTHHKA?

2. JIBe mIacTUHKH ONMHAKOBOM MACChl M3TOTOBJICHBI U3 OIHOTO METajia,
CTETeHb OKWCIICHUs KOTOPOTO B COCAMHEHHUSX paBHA 2. [IIacTWHKHM OITyCTHIN B
pacTBOpHI colieil Menu U cepeOpa OAMHAKOBOW MOIISPHON KOHIIEHTpAIUH; Yepes
HEKOTOPOE BpPeMsl BBIHYIIM, BHICYIIMIIA ¥ B3BECWIN (TIPH 3TOM BECh BBIJCIICHHBIN
METaJT Ocell Ha IUIACTHHKAxX). Macca nepBoil miacTuHkH yBenuamiach Ha 0,8%,
BTOpO# — Ha 16%. M3 Kakoro MeTania U3roTOBIEHBI TUIACTUHKA?

3. [Ipu 06xure HaBeckH MUpHUTa €€ Macca yMeHbImiach Ha 20%. Onpenenure
cocTaB (B MacCOBBIX JIOJISIX ) 00pa30BaBIIECICS CMECH TBEPBIX BELICCTR.

Pemenus
1. YpaBHEHUE peakuuu:

M + nHCI = MCl,, + n/2 Ha.
[Moteps macch coctasmia 50-0,0168 = 0,84 (1).

X T MeTajuia BeIaeassioT n/2.22.4 n Hy,
0,84 r — 0,336 1 Hp,

Ecnu metan oJlHOBaJICHTHBIN, T. €. n = 1, ero arToMHast Macca paBHa 28 (KpeMHUH ).
Ho kpeMHuii He pacTBOPSIETCS B COJITHOM KHCIIOTE M HE MOXKET OBbITh OJTHOBAJICHT-
HbeIM. [Ipu n =2 aroMHas macca paBHa 56, T. €. MeTal1 — Xemne30. MOXHO IPOBEPUTH
W BapuaHThI ¢ n = 3, 4 1 yOeTUThCs B TOM, UTO MPABUIILHBIA OTBET — TOJIBLKO KeJe30.

2. Bapuanm 1. YpaBHEHHS IPOUCXOISIINX PEAKITHI:

M + Cu2+= Cu + M2,
M +2Ag* = 2Ag + M2,

O603Ha4MM gepe3 A aTOMHYIO Maccy MeTaa.

CocTaBuM NPOIIOPLUIO 110 IEPBOMY YPABHEHHUIO: €CJIM PaCTBOPUIIOCH A T MeTania

(1 Monb), Ha MIacTUHKE oceno Obl 64 T Meau 1 pa3HUIa B Macce cctaBuia (64 — A)

T; 110 YCIIOBHUIO B ClTyyae MeIu MOJISIpHas pa3Hua (64 — A) r COTBETCTBYET peaib-

Hoit paznuiie B 0,8%.

AHaOTrMYHO B ciiy4ae cepebpa MoJsipHast pasHuLa B (216-A) T COOTBETCTBYET pe-
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anbHOH pasHuue B 16%. MimeeM cymMMapHyI0 NponopLuio, KOTopas MpeacTaBiIseT
c000If TPAaBIIIO KPECTa, PACCMOTPEHHOE B MPEBIAYIINX 3aa4ax:

(64 — A) r cootetctyert 0,8%,

(216 - A) 16%,

0,8(216 — A) = 16(64 — A), orcroma A = 56.
Bapuaum 2. D1y 3amaqy MOXXHO PeUIUTh U 00Jiee CTPOTUM MaTeMaTHYECKUM CIIO-
coboMm.
0O0603HaunM Maccy TracTUHKY depe3 m (T). [lycTh mpopearupoBaio X MoJb, HITU
My 1 Metamna. Torma BEICTHIOCH X MOJb MU M 2X MOJIb cepeOpa, mim 64x T
Menu U 216X T cepebpa. YBenuueHHe Macchl NMEPBOU IUIACTHHKH (64X — AX) T,
BTOpOi — (216X — AX) T.
[To nepBOoMy ypaBHEHUIO UMEEM:

m r (Macca BCe IMIacTUHKH) —100%,

(64x — Ax) r (yBenuuenue macchl) — 0,8%,

0,8m = 100(64x — Ax).
[To BTOpOMY YpaBHEHUIO:

mr —100%,

2l6x—Ax)T —16%,

16m = 100(216x — Ax).
Paznenum ypaBHeHMe U3 EpBOM MPOMOPLUU HA YPABHEHUE U3 BTOPOM:

0,8m/16m = (64x — Ax)/(216x — Ax), wiu 0,8/16 = (64 —A)/(216 — A),
orcrona A = 56 (3xese30).

3. YpaBHEHNE peaKlInu:
4FeS;+ 1102 = 2Fe203 + 8S0s.

[TycTs 66110 (X + y) MOIEL AHCYIB(MHIA KeTle3a, U3 KOTOPBIX Y MOJb Pa3IOKUIOCH.
Torna
(x + y)M(FeS,)
80y = 120x
Macca x monp nuputa paBHa 120x, a y/2 monb okcupa xene3a(lll) pasna 80y =

120x.
CocTaB cMecH:

120x
120x +120x

-100 = 20(%)

-100 = 50(%) nucynbduna sxenesa u 50% oxcuna xeneza(lll).
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2.2.5. CpaBHEeHUe KONMM4YeCTBEHHbIX AAaHHbIX HECKONbKUX
npoueccoB

«Coo01IeHre Takoro-T0 XMMHKAa O TaKOW-TO DPEaKIHH He MOATBEPAIIOCh B
MIPOBEPOYHBIX dKCIEpPUMEHTax». JTa (hpa3za MHOTJA BCTPEUAETCS B HAyJHOW IIe-
puoamyeckoii mureparype. He cienyer cpa3y momo3peBars B HEZOOPOCOBECTHOCTH
TaKOTO-TO XMMHKA. XUMHUK TaKOH-TO BOCIIPOU3BOAMT CBOM PE3YIBTATHl HECUETHOE
KOJIMYECTBO Pa3 M YAUBIIETCS, TOYEMY Y APyTUX 3TO He BEIXOAWT. Bee mpoucxoaut
MTOTOMY, YTO XHMHYECKHHA JKCIIEPUMEHT MMEEeT MHOKECTBO HIOAHCOB, KOTOPBIE
ABTOMAaTHYECKH TIOBTOPSIET €r0 aBTOP M O KOTOPBIX HE JTOTAABIBAIOTCS OCTAIBHBIE.
Maneiinee n3MeHEHHE B YCIOBHUSAX — U PEAKIU HAET MO APYTOMY IIyTH, OCOOEHHO
B OPraHUYECKON XMMUU.

B mpemmaraempix B 3ToM maparpade 3amadax CpaBHHBAIOTCS KadyeCTBEHHBIE U
KOJTMYECTBEHHBIE PE3YNIbTAThI, HA TIEPBBINA B3I, ONMHAKOBEIX PEAKIIHA, KOTOPHIS
BOBCE HE OTUHAKOBHL...

CpaBHUBaTh pe3yabTaThl HECKOJIIBKUX PEAKIUi MPUXOAUTCS M TOT/A, KOTJA K OJTHO-
My TIPOAYKTY MPUXOIAT Pa3HBIMHU IYTSIMH, ¥ PAcdeT MO KaKIOMY B OTAEIHHOCTH
JaeT JaHHble HeOOXOIMMbIE, HO HE JOCTAaTOYHBIE; YUNUTHIBAs BCE BMECTE, MOXKHO
pemnTh 3a7ady.

Ilpumep 1. B nBe mpoOHPKH MOIOKWIN MO OAWHAKOBOMY KYCOYKY LIMHKA, a 3a-
TeM TPWIWIA HEKOTOpoe KommdecTBO 30%-HO¥ a30THOW KHUCIOTHI M Takoe XKe
KOJIMYECTBO BOABI. B miepByr0 mpoOMpKy CHavdama HaJIMIN BOAY, a 3aTeM MEIJICHHO
MIPIJIMBAIHA KHUCIIOTY, BO BTOPYIO — CHadaia HaJIMIN KHCIIOTY, a 3aTeM MeIJIECHHO
npmiuBanu Bony. Kakume BemecTBa obpasoBanmuchk? Kak mokazarb pasmudme co-
JEP)KUMOTO TIPOOHPOK MOCIIE OKOHYAHUS PeaKIInii?

Pewenue. B nepBoii npoOupke cHadana oOpasyercs pa30aBlieHHAs a30THAS KUCIIO-
Ta, pearupymouias ¢ HIMHKOM ¢ 00pa30BaHUEM HUTpaTa aMMOHUS:

47Zn + 10HNO3; = 4Zn(NO3)> + NH4NOs + 3H>0,

U 10 Mepe J00aBJICHUST KUCIIOTHI €€ KOHIIGHTPAIUs PACTET, YTO MPUBOAUT K MPO-
TEKaHUIO JIPYTUX peakiuii 1 00pa30BaHUIO APYTHX MPOIYKTOB (HAIPUMED, a30Ta U
okcuaa azora(ll)).

Bo BTOpoOit mpoOupke cHavaga MPUCyTCTBYET JIOBOJIBHO KOHIICHTPUPOBAHHAS a30T-
Hasl KHCJIO0Ta, pearnpyomas ¢ HHKOM C BblesieHneM okcuaa azota (I1):

3Zn + 8HNO3 = 3Zn(NO3)2 + 2NO + 4H0,

U 10 Mepe 100aBJIeHUs BOABI €€ KOHIICHTpAIlMs MaJaeT, HO He HACTOJBKO, YTOOBI
1o oOpa3oBaHNE MOHOB aMMOHHUSI.

Takum 00pazom, MOHBI aMMOHWUSI MPHUCYTCTBYIOT TOJBKO B TMEPBOM MpoOMpKe U
MOTYT OBITH OOHAPY>KEHBI IO BHIJICIICHNIO aMMHaKa MpH JIEHCTBUH LIEI0YH:
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NH4NOj; + NaOH = NaNOs + H,0 + NH;,
Zn(NOs), + 2NaOH = Zn(OH), + NaNOs.

Ilpumep 2. ]|Ba XuMHKa OTPEAEIISIIA KOHIIEHTPALIMIO PACTBOPA a30THOM KUCIIOTHI.
Onua u3 HUX otMep 10,0 MJI KUCTIOTH U TOOABIII €T0 K M30BITKY METAJLTHIE CKOM
menu. [1pu aToM oH nomy4mni 746 Mt raza, IPeBPaTUBIIETOCS MPU CUIIBHOM OXJIAXK-
JICHUU B CHHE-3€JICHYIO JKUIKOCTh. BTOpol mpemsaputenbHo pazbaBmin 10,0 mu
KHUCJIOTHI BOmo# B 10 pa3 u 06padoTalt moryIeHHBIM PacTBOPOM MTOPOIIIOK CBUHIIA.
[Ipu 3Tom oH momyumn 560 mut ra3za (00beMbI Ta30B MPHUBEACHBI K H.Y., BHIXOIBI
KoJM4YecTBeHHbIe). OnpeaenuTe KOHIEHTPAIUIO a30THON KUCIIOTHI M OOBSCHHUTH
pa3nu4Ms B pe3ybTarax OIbITa.

Pewenue. Cune-3eneHas XUIKOCTb, 00pa3yomasics Ipy OXJIaXIESHUN Ta3a, Ipel-
craBisieT coboit N2O3; TakuM 00pa3oM, ra3, BHLACIMBLIMICS B PEAKIUU C MEIBIO,
— skBUMOJIsIpHast cMech NO u NOa:

Cu + 4HNO3 = CU(NO3)2 + 2H20 + 2N02
2N,03
3Cu + 8HNO3 = 3Cu(NO3), + 4H,0 + 2NO

746 mn ra3a coctapisoT 0,033 mons, uiau mo 0,0167 moins NO u NO».
B peakmuro Berymo: 0,01676 = 0,1 moms HNO3.
CrenoBareiabHO, 10 M1 pactBopa HNO3 comeprkar 0,1 MO KHCIIOTHI,
1 71 conmepKuT, COOTBETCTBEHHO, 10 MOIb.
Bo BTOpOM OIBITE UCTIONB3YIOT 3aBenoMo pazbaBieHHyI0 HNO3 1 MagoaKTHBHBINA
METaJlI, U peakus MPUBOIUT K 00pa3oBaHUI0 TONBKO okcua azota(ll):

3Pb + 8HNO3 = 3Pb(NO3)2 + 2NO + 4H,0.
560 mn ra3a cocrasnsror 0,025 Moub;

8 Mot  HNOj3 mator 2 mois NO,

X MOJb 0,025 momube NO,

x = 0,1 mMob.

10,0 mu ucxomuoro pactBopa HNOj3; comepskar 0,1 MOJIb KUCTIOTHI, YTO COOTBET-
CTBYET pe3yJibTaTaM IEPBOT0 3KCIepUMeHTa. Paznuune B oObeMax MOJIyYEeHHBIX
ra3oB, TAKMM 00pa30M, OOBSCHACTCS PA3JIMIMEM B YCIOBUSX IPOBEICHUS PEAKIIHIMA.

3aoauu.

1. Brxomsimuii U3 TOMEHHOW TeUd Ta3 WMEeT CISAYIOmUNA cocTtaB (00b-
emHuble o @ B %): @(CO2) — 12,0; ¢(CO) — 28,0; ¢(H2) — 3,0; ¢(CH4) — 0,6;
©(C2Ha) — 0,2; o(N2) — 56,2.

PaccunTaiite, ckosbKO oTpedyercs Bo3ayxa (B M3) st moiaHoro cxuranus 200 m3
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3TOTO ra3a (00beMBbl U3MEPEHBI IIPH OJHOH Temneparype). CuuTarh, YTo comepxa-
HHUE KUCIIopoaa B Bo3ayxe okono 20% mo oobemy. OnpenenuTe KOITU4eCTBEeHHBIN
COCTaB MPOAYKTOB CKUTaHHUSA JOMEHHOTO ra3a B 20%-HOM U30BITKE BO3IyXa.

2. Kakoit 06bem 8%-ro pacTBOpa ruapokcuaa HaTpus (TwiotHocThio 1,09 1/
cm3) motpebyeTcs IS MoaHO#M Heirpanusarmu 100 Mt pacTBopa CepHOM KHUCIOTHI,
€CJIM U3BECTHO, 4To 13 10 MJI TaHHOTO pacTBOpa CEPHOU KHCIOTHI IPH JJOOABIICHUU
n30bITKA XJTopuAa 6apus MmoxHO noxyuanuts 0,233 r ocanka.

3. Jns peaknuy ¢ HaBeCKOM OMHAPHOIO BOJOPOXHOIO COCIUHEHHUS! HEKOTO-
poro anemenTa Tpelyercs mMacca Boxbl B 1,625 pasa Oosbliuasi, yem AJ1s1 peakiuu
C TaKkoW K€ HaBECKOW OMHAPHOIO KUCIOPOAHOTO COCAMHEHMS 3TOTO JIEMEHTA.
OmnpenenuTs 3JIEMEHT, HalMCaTh YPaBHEHUS PEaKII.

4. [Ipu narpeBanuu 98 r 6epronetoBoii comu (KCIO3) yacTs ee paznoxuiachk
C BBIIEIEHHEM KUCIIOPOJa, a 4acTh — ¢ 00pa30BaHUEM XJIOpUAA KaJlus U IepXJIo-
para kanus (KC104). Onpenenute cocTaB TBEpIOTO OCTaTKa, €CIM BBIJIEINUIIOCH
19,2 r xucnopona.

5. Conb OMHOBAJIEHTHOTO MeTajiia Maccod 74,4 T Harpeiu B 3aKpbITOM CO-
cyze, TP 3TOM MOMYYHIOCH 26,8 M OECIBETHOU KHUIKOCTH C KOHIIEHTpaluei
BemiecTBa 11,2 monw/n. Onpenenute GopMyTy COJIH, €CIIM U3BECTHO, YTO OHA CO-
JEPKUAT MeTajlL, Bonopox, 25,8% cepsl u 51,61% kucnopoaa.

6. [Ipu oGpazoBanuu 1 MOIb BOJABI M3 MPOCTHIX BEIICCTB BhIIEnseTcs 284
k /[ TeroTer; mpu oOpa3oanuu 1 Moib okcupaa yriaepona(lV) — 395 k/lx. Cropas,
1 mons meTana BeiaensaeT 893 kJlx, a 1 mons anermnena 1310 k. Paccuuraiire,
CKOJIBKO TETUTOTHI BBIJICJIUTCS TP 00pa3oBaHuK 1 MOJb alleTHICHA PU TePMUYIE-
CKOM pa3jOKCHUU METaHa, yUYUTHIBAs, YTO TEIUIOBOH AP QeKT peakiuu oOpa3oBa-
HUS POCTHIX BEIIECTB PABEH HYIIIO.

7. Tok mocnenoBaTeIbHO MPOXOAUT YepPe3 PSiJl MEKTPOIU3EPOB C BOTHBIMU
pactBopamu: a) CuSOy; 6) NiSOg; B) Fe2(S04)3; r)FeCla. KakoBBI MacChl METAIIIOB,
BBIJICJIUBIIAXCS HA KaToJax, €CIIU U3BECTHO, YTO y aHOJNA MOCIETHErO JJIEKTPO-
nmr3epa BeACTUIOCh 1,4 11 Xiopa (H.y.). (AHOTHBIE ¥ KaTOAHBIE TIPOCTPAHCTBA, a
TaKXe CaM¥ JICKTPOIN3EPHI pa3AeiieHbl nruadparMamu. )

Pewienus.
1. [To mepBoMy Bompocy 3a1aun — IPUXOAUTCSI 00beMHBIX dacTeil O, Ha 00b-
€MHBIE JTOJI Ta30B (U3 YCIOBHS):

2CO + 02 =2C0O, 14,0,
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CH4 + 20, = CO; + 2H,0 1,2,
CoH4 +30,=2CO0O2 + 2H,0 0,6.

Bcero 17,3/0,2 = 86,5 wacreit Bo3nyxa Ha 100 gacreii rasa; 200 M3 ra3a cooTBet-
ctBytoT 2 — 86,5 = 173 M3 + 20% (34,6 m3) Bo3myxa; Bcero 207,6 M3 Bo3myxa.
ITo Bropomy Bompocy 3agaun: 207,6 — 0,2 = 41,52 m3 O, Ha 200 M3 rasa; Torma
nonyaurcs 20,76 M3 Oz wiu 103,8 M3 Bo3myxa u coorBercTBeHHO 83,04 M3 a3ora
Ha 100 M3 moMeHHOrO Ta3a.
Bananc o ypaBHEHUSIM peakUuid:

CO2, HO N (0))

12,00 3,00 56,20 20,76

+ + + —
28,00 1,20 83,04 17,30
+ + — —
0,60 0,40 139,24 3,46
+ _
0,40 4,60
41,00
Bcero: 41,00 + 4,60 + 139,24 + 3,46 = 188,30 00beMHBIX YacTel ra3a.
_ 41,00 _ o _ 139,24 _ 0
@ (CO2) = 188.30 100=21,77%, @(N2)= 188,30 100 =173,95%
_ 4,60 _ o _ 3,46 _ o
go(HzO)—lg&30 100=2,44%, g0(02)—188,30 100=1,84%
2. VYpaBHeHue peakipu 00pa3oBaHus 0caaka cylbdara Oapus:
0,233 r
H>SO4 + BaCl, = BaSO4 + 2HCI,
M 130 233 r/mMoin
Y 0,001 moinp 0,001 mob

tak kak 0,233 r BaSO4 cocraBaser 0,001 MoIb BemecTna.
Heitrpanuzauust cepHOM KUCTOTHI TUAPOKCUAOM HATPHUA:

H2SO4 + 2NaOH = NaxSO4 + 2H,0

M 40 r/monb

B 10 mx cepnoii kucnotel — 0,001 monb HySOg4,

B 100 M cepHOlt KuCnoThl — X Mok H2SO4,

x = 0,01 moas H>SO4

Takum o0pa3om, Ha HewTpanuzanuto 0,01 monbe H>SO4 Tpebyercs cortacHoO ypas-
HeHuto peakiuu HedTpanuzauu 0,02 mons NaOH, uto coctasuset 40-0,02 = 0,8
(r). Macca pactBopa ruapokcuna Hatpus (8%), momreanero Ha HeUTpaTU3aIuIo,

pasHa 0,8:100/8 = 10 (r) pactBopa, a o0beM pacTBopa cocrasiser 10/1,09 =
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9,17 mn NaOH.

3. D+ 16n/D+1=1,625, toe n=0,5, 1, 2;
0,6255 = 16n — 1,625
[Ipu n = 1 momygaem Na (NaH u NayO»).

4. CocraBisieM ypaBHEHUS peakiyid, MPOUCXOASAIINX MIPH HarpeBaHUu Oep-
TOJIETOBOM COJIU:
2KCl10O3 = 2KCI + 30, (1)
4KClO;3; = KC1 + 3KClO4 2)

M(KCIO3) = 122,5 r/mons; M(KCI) = 74,5 r/mons;
M(O3) = 32 r/momnb; M(KC1O4) = 138,5 r/moib.
Haxomnm maccy KClO3, paznoxusiierocs no ypasHeHuto (1):
2:122,5rKCI03 — 3:32r 0O
XT — 19,20,
x =49 r KCIOs.
ITpu aTom obpazoBanocs KCl:
2:74,5 1 KC1 — 3321 O»,
yr — 192103,
y=29,8 r KCL.
[To ypaBHenuto (2) pasznoxmioch 98 — 49 = 49 (r) KClOs. Haxogum mMaccy 00-
pasoagierocs KCI:
4.122,5r KClI0s — 74,51 KCl,
491 — xrKC(C],
x =7,45 KCL
Macca o6pazoragiierocs KCl1O4:
4.122,5 1 KC103 — 3:138,5 r KCIO4,
49r — y r KClO4,
y =41,55 r KClOa4.
Cocras TBepaoro ocrarka: 29,8 + 7,45 = 37,25 (r) KCl, 41,55 (r) KClO4.

S. B pacrsope coxepxanocs 0,0268 + 11,2 = 0,3 MOIb conM ¢ MOJSIPHON
Maccoit 74,4/0,3 = 248.
OJII/IH MOJIb COJIM COACPKHUT M = 2 MOJIb aTOMOB S u M =8

MoJib aToMOB 3.
Ha meramn u Bomoponm oT BenmuuuHBI 248 mpuxomurcs 56. M3 oqHOBAJICHTHBIX
METaJJIOB, COJIM KOTOPHIX YCTOWYMBBI B BOJHBIX pAacTBOpax, MHOAXOmAT Li,
Na, K (mpyrme oTmamarT, MOCKOJBKY IMONyYaromuecs OpyTTo-QopMynsl He
COOTBETCTBYIOT pealbHBIM coemuHeHusM). Ecam meramn Na, Torma coip —
NayS,03-5H20, TrHOoCcynbdar HaTpwHsl.

6. Hz+ 1/202 = H20 + 284 xJIx;
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C+0,=C0Oy+ 395 x/JIx;

CHj4 + 207 = CO7 + 2H,0 + 893 kJIx;

CoHy +5/20,=2CO0O; + H2O + 1310 x/Ix;

2CH4=CyH + 3H2 + Q.
I[J'If[ OImpeacJICHUA HEU3BECTHOU TEIIOTEI PCaKIMn Haa0 NPOBECTU aﬂre6paI/I'{CCKOG
CJIOXKCHUC TCPMOXUMUICCKUX ypaBHCHI/Iﬁ O6pa30BaHI/IH BXOOAIINX B HEC CIIOKHBIX
BCIICCTB:

Q=2Q(CHy) — Q(C2H2) — 3Q(H2)=2+893 — 1310 — 3.284 = —376 x/Ix.
PeaKI_[I/Iﬂ HACT C IIOITIOIEHUEM TEIlJIA.

7. FeCl, =Fe + Cl; (na anoge — mobounoe obpazosanme Fe3t).

1,4 1 xnopa cocrapmsitor 0,0625 monb BemecTBa. Takum 00pa3oM, Ha KaToie BbI-
nemunock 0,0625 r/mMonb xenesa, uim 3,5 T.

KosndecTBo 35eKTpUUeCTBa, MPOLICIIICE YepPe3 BCE ANMEKTPOIU3EPHI, OJUHAKOBO.
ComnnacHo 3akony Dapazest, B 3TOM CiIy4ae BbIACIUIOCH OAMHAKOBOE KOJIUYECTBO
SKBUBAJICHTOB BCEX METAJIIOB (1 r-3KBHUBAJIEHT COOTBETCTBYET MOJIIPHOM Macce Ha
€IMHUIYy CTETICHW OKHCIIEHH), IPUYEM B MOCIEAHEM 3JIEKTposin3epe (C BOAHBIM
pactBopom FeCly) O(Fe) = 56/2 = 28, 1. e. 3,5 r cocranistor 0,125 r-sks. Torma

Fex(SO4)3: D(Fe) = 56/3 = 18,67 m(Fe) = 0,125-18,67 = 2,33(r).
NiSO4: D(Ni) = 58,7/2 = 29,35 m(Ni) = 0,125-29,35 = 3, 67(r).
CuSOy4 : D(Cu) = 64/2 =32 m(Cu) = 0,125-32 = 4(r)
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2.3. PacyeTbl N0 HECKONBbKUM YpaBHEHUSM XMMUYECKNX
peakuumn

2.3.1. NMocnepoBaTenbHO NpoTeKalLlme peakumm
(cocTaBneHne «CTeXMoMeTpU4YeCKMUX CXemMmy).

B 3a0auax, npeocmaesnennvix 6 nacmosiuem pazoene, mpebyemcs cocmasums He
00HY, a 0se uau bonee nponopyuti. OObIYHO WKOTLHUKU XOPOULO CRPABIISIIOMCSL C 3a-
dauamu, 6 KOMOPvIX Mpedyemcst COCmagums 00HY RPONOPYUIO, OHU UHO20A Jadice
yMelom npeobpazoeamsv OaHHbLE U3 YCL08USL 6 A6HBIIL GUO, HO YACMO MePIOMcs U
UCTILIMBIBAION. MPYOHOCMU, KO20Ad UCXOOHOE 8eUeCm80 OMCmoum om npooyKkma
Ppeakyuu Ha HeCKOIbKO YPAGHEHUL NPOUCXOOSUYUX NPOYECCO8.

B cnedyrowem paszoene 6yoym criyuau, koeoa napanieibHo npoucxooum napa (uiu
bonvue) peakyutl, a U3BeCMHA CYMMAPHAA Macca peazupyoujeli (obpasyrowetics)
cmecu.

IlepBeIii ciyyaii:
PaccmoTpumM mpumMep, Koryia yCIIoBHe 3a7auu chOopMYITHPOBAHO B 00IIeM BHIE (BCE
BEIIIECTBA N3BECTHEI).
«U3 BemectBa E momy4aror A, KOTOpoe pearupyeT ¢ BelecTBoM B ¢ obpazoBanueM
npoxykToB C u D. [laetcs m(E) — macca Bemecta E. Tpebyercs onpenemmts m(C)
— Maccy BemecTtBa Cy.
CocTraBuM cXeMbl IPEBPAIEHIH 1 HAIHIIEM YpaBHEHHE PeaKInii:
eE =kA (1);
aA+bB=cC+dD (2).
ITo ypaBuenwuto (1) cocTaBUM MpOMOPIHNIO:
n3 eM(E) r Bemectsa E o6pa3syercs kM(A) r BemecTBa A,

m m(E) r BemectBa E o6pasyercs m(A) r BemecTBa A,
m(A) = m(E)kM(A)
eM(E)

W3 ypaBHeHus (2) vMeeM MpoTopIuio:
u3 aM(A) T Bemecta A oOpasyercs c¢M(C) r Bemecta C,
m m(A)r BemectBa A oopazyercs  m(C) r BemecTBa C,

m(C) = m(A)cM(C)
aM(A)
VIMeHHO Tak Ka)Iblii BTOPON IIKOJIBHUK MOJOMAET K PELICHUIO MOJOOHBIX 3a1a4
cHavasa Oy/IeT CUUTaTh 10 IEPBOIl peakIuy, 3aTeM 110 Bropoid. A eciu craawmii 10?7
Hcnonb3ys 371eMEHTapHYI0 MaTeMaTHKY, MOXKHO BCE 3TO yIIPOCTHUTb.
Iloacrasnss 3HayeHne m(A), MOMyYEHHOE U3 MEPBON MPOMOPLUH, B BEIPaKCHHE
it m(C) U3 BTOPOH, IPUXOANM K BBIPAKEHUIO:
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m(C) =—.— ———-M(C)
a-M(A) e a M(E)

Taxum obOpazom, uckimrodnB m(A) u M(A) U3 CyMMapHOTO YpaBHEHHUS, MBI BEISC-
HWJIM, 9TO PacCYUTHIBaTh M(A) (TPOMEXYTOUHOE COCITUHEHNE) COBEPIIEHHO HET
HEOOXOMMOCTH. DTO M €CTh TO CaMOe€ JIOTIOHUTEIBHOE HEM3BECTHOE, KOTOPOTO
cienyer u3berarb. M3 mocieqHero COOTHOIICHHS BHIIHO, YTO €r0 MOXHO OBLIO
MOJYYHTh, IPUBE/IS B COOTBETCTBUE KOA(PHUIMEHTHI 000X ypaBHEHUH peakiun
W CJIOXXWB HMX JICBBIE W MpaBble YacTH, KaK 3TO BCET/a JIENAIOT NPU YPaBHECHHU
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHHBIX PEaKITHIA:

eE — kA

k/a
aA+bB=cC+dD
eE — kA
+
kA+@-B:kA+E-C+E-D
a a a

OtMeTnM Ut TOOOPHUKOB (PU3UYECKOTO CMBICIIA JAHHOTO CIIOXKEHUS, YTO CyM-
MUpPOBaHUE YpaBHEHUH sBIsIETCS (OPMaIbHON MaTeMaTHYECKOH orepalyeid u He
MOpa3yMeBaeT CYMMHUPOBAHIS 000MX ypaBHEHUH XUMHUECKUX PEaKIn.

HckmiounB A 1 mapaMmeTpsl, 0 KOTOpbIM He Bezaercs pacuer (B, D), momyunm

ke .
CTEXHOMETPUUECKYIO cxeMy eE — ==.(C, u3 KOTOpOH JIErKO MOyd4aeTcs BbI-
paxenue st m(C): a

k-c-m(E)-M(C)
e-a-M(E)

m(C) =

MoO’KHO MOKa3arhk, 4To 3aa4a ¢ HEMOYKON U3 TPEX ypaBHEHHU peliaeTcs aHaIoTny-
Ho. PaccmoTpum npumep:
«Onpenenuts m(F), ecnu nmeeTcs 1enoyka NpeBpamieHui:

eE — kA (1);

aA — cC (2);

nC — fF (3)
U, KpoMe k03 HUIeHToB a — n, nu3BectHa Macca m(E)».
Pemenne sToi 3amaun cBouTCS K cnenytomemy. JlomHoknM ypaBHeHue (2) Ha k/a,
9TOOBI HCKITIOYHTD A, a ypaBHeHue (3) Ha (k/a)(c/f), momyuaem

eE — kA,

kA — E-C,
a
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—C — —F
a an

Hanee CKJIabIBacM BCC ypaBHeHI/IHZ

e¢E + kA + E-C=kA+k—C-C+g-F

a a an
nin
kef
eE = . F.

an

DTy CTEXHOMETPUUYECKYIO CXEeMY MOXKHO PaclpOCTPaHUTh Ha KaKOE€ YTOAHO YUCIIO
cTaguil menodky. B o01eM Buae 9TO BBINIIAUT TAK:

npoun3BesieHne KO3 (UIIMEHTOB B MIPABIX YaCTIX ypaBHEHHH
m (IpoayKTa) = —x
npoun3Be/IeHne KO PUITEHTOB B JIEBBIX YACTSAX YPaBHEHUH

m(ucxonHoro)-M(nponykra)

M(ucxomHOT0)
O0parHOe COOTHOIIIEHHE UMEET BHI:

npousBeneHne K03 (GUIIMEHTOB B JIEBBIX YaCTAX YpaBHEHUH

m (MCXOJHOTO) = =
npou3sBe/icHne KO3 PUIIMEHTOB B MPABbIX YaCTIX YPaBHEHHI

m(mpozykra)-M(MCXOAHOTO)
M(npomykra)

PacueT B Mmoimsax IMPUBOAUT K aHAJIOTUYHOMY PE3YJIBTATY:

ITo ypasuenuto (1):
n3 e Mok E obOpaszyercs k mons A
m(E)
* M(E)
<= km(E)
eM(E)
Io ypaBueHnwuto (2):

u3 a MoJib A obpasyetcs ¢ Moinb C
u3 X Monb A obpasyercs y moinb C.

cx ck-m(E ck-m(E

—:A moib C, unu ¥ r C.

a ae-M(E) ae

Kak u B TpenpIayIieM ciyuae, B pe3yasTHPYIONEH GopMyiie y4acTBYIOT TOIBKO

KO3 (HUIMEHTHI TIPH BELECTBAX, KOTOPBIE COCTABISIOT CaMy ILIEMOYKY, H OTCYTBY-
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0T MPOMCIKYTOUYHBIC pACUCTHI.

IHlpumep 1. Onpenennte Maccy O€pTOIETOBON COJMH, KOTOPYIO HYXXHO PasiIOXKHUTh
IUTS BBIIETICHNS KACIOpoa, Heooxoaumoro 1t momydeHus 10,2 r okcuaa anroMu-
HUS U3 YACTOTO METaJlIa.

Pewenue. YpaBHEHHUs peaKLIHii:

Kart.

2KCIO; = 2KCl+ 30,
30, +4A1=2A1,03
Ilo BBIBCICHHBIM COOTHOIICHUSAM CTCXUOMCTPUUICCKAA CXEMa UMCCT BU/:
2KClO3 — 2A1,03, mm KCIO3 — ALO3;
m(ALO)M(KCIOs)  10,2-122,5
M(ALO:) 102

m(KCIOs)= =12,25 ().

Ilpumep 2. Paccuutaiite, CKOJIBKO I'PaMMOB H-TeNITaHa MOTpeOyeTcs ISl IMoTyye-
HUSL U3 HETO TOJIyojia B Pe3yjbTare LUKIN3ALUUKU U ACTHIPUPOBAHMSA, TaK 4TOOBI
BBIJICJIUBIIETOCS TIPH 3TOM BOJIOPOAA ObUIO JOCTAaTOYHO JUIS THMIpUpOBaHuA 42 T
rekceHa-1. CKoJbKO Toyona mpu 3ToM nosydaerca? CunTark, YTO BCE peakluu
UAYT C KOJIMYECTBEHHBIM BBIXOJOM.

Pewienue. 1IpoTekaroT peakiuu:

I'excena-1—- 42/84 = 0,5 monbs. CrnegoBarensHo, Hy morpebyercs 0,5 momns. Ilpu
atoM obpazyercs 0,5/4 = 0,125 monp Tomyona (0,125-92 = 11,5 r), a st ero 1io-
myaenns Tpedyetcs 0,125 moms H-rentana (0,125-100 = 12,5 ).

Ilpumep 3. llpu nonHoM paznokeHud 98 r 6epTONETOBOI CONMM MPHU OMpEesICH-
HOM Temmnepatype Bbiaenauioch 19,2 r kucnopona. Omnpenenure cocTaB TBEPIAOTO
ocTaTKa.

Pewenue. CoctaBnsieM ypaBHCHHUS peakiMii, MPOUCXOAIINX TMPH HArpeBaHUU
OepToeToBO# conu:

2KClO; = 2KCI+30,, (1)
4KC103 = KCIH3KCIOs. )

M(KCIO3) = 122,5 r/monb; M(KCI) = 74,5 t/monb;
M(O2) = 32 r/monb; M(KCIO4) = 138,5 r/mMonb.
Haxomum maccy KCI1O3, paznoxuBiierocs no ypasueHuro (1):
2.122,51 KClIO3 — 3-321 O,
x 1 KCIO3 — 19,2 1 O»,
x =49 r KCIO:s.
Ipu a3Tom obpazosanock KCl:
2.74,5r KCl —3-321 O3,

yr KCl— 19,21 O,,
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y=29,8 r KCI.
Io ypaBuenwuto (2) paznoxunocs 98 — 49 =49 r KClO:s.
Haxonum maccy obpa3zosasierocst KCl:
4.122,5 1 KCIO3 — 74,5 r KCI,
49 r KC103 — xr KCl,
x=7,45r KCI
Macca obpazosauierocst KCl1O4:
4.122,5 r KCIO3 — 3-138,5 r KCIO4,
49 r KClO3 — y 1 KClO4,
y =41,55 r KClO4.
Bcero B ocrarke: 29,8 + 7,45 =37,25 1 KClu 41,55 r KCIO4.

3agaun:

1. Oxcup Hatpus Maccoit 6.2 T pactBopuu B 100 mut Bozts (pacTtBop /). 3atem
K pacTBopy / MpUIIMBAJIN COJISHYIO KUCIOTY ¢ MaccoBoi gonei 10 % mo Tex mop,
MOKa peaklus cpelbl He cTajla HeHTpanbHoU (monmydeH pactBop 2). Ompenenurte
MacCOBBI€E JIOJIM BEIIECTB B pacTBOpax / U 2 U Maccy pacTBOpa COJISTHON KUCIIOTHI,
MOLIEANIEN HAa HEUTPaATIU3ALUIO.

2. CepHHUCTHIN Ta3, MOMYyYHUBINUNCA TIPH CKuTaHuM 179,2 1 cepoBomopoma
(H.y.), mpomyiien yepe3 2 11 25 %-ro pacTBopa ruapokcuaa Hatpus (p=1,28 r/cm3).
KakoB cocraB 00pa3yrorieics: Colli 1 KakoBa ee MaccoBasi JIoJsl B pacTBOPE B TIPO-
meHTax?

3. Kononna cunre3a ammuaka gaet 1500 T mpoaykra B cyTkH. CKOJIBKO a30T-
HOH KUCIOTHL 50%-HOI KOHIIEHTpAaLUd MOYXXHO TCOPETUUYECKU MOTYUUTh U3 3TOTO
KOJIMYeCcTBa aMMHaka ?

4. B pesynbrare npokanuBaHus 2 MOJIb FHIPOKCHIA TPEXBAJICHTHOTO METaJJIa
BBIACINJIOCH a T OKCHA. HarpeBaHI/IeM aT TUAPOKCHA IMTOJTYyYNIIU b T oCTarkKa, I10-
CJIe IPOKAJINBaHU b T THIPOKCHAA Macca ocTaTka cocTasmia 82,76 . Onpenennre
dhopmMyiry TUIpPOKCHIA.

5. s BoccTanoBienus 3,2 T okcuna Metaiia Tpedyercs 1,344 m Bogopoza.
[Ipu pacTBOpeHHH MOIyYSHHOTO MeTaljia B U30bITKE COJISIHOM KHUCIIOTHI BBIAEISACT-
cs1 0,896 1 Bogopona. Onpegenure, kKakoi 3To Metail. Hanumure ypaBHEHUs Bcex
YHOMSHYTBIX peakuuil. (OObeMbl ra30B H3MEPEHBI IPH H.Y.).

6. Jiist monmy4eHnst yKCyCHOW KUCIIOTHI B KQYECTBE UCXOTHOTO BElIecTBa ObLI
WCTIOJIb30BaH TEXHUUSCKHUN KapOUI KaJblius, cofepxkaiuii 4% npumeceit. Kakoe
KOJJMYECTBO KapOuaa ObUIO M3PacXol0BaHO, €CIM HM3BECTHO, YTO Ha HEWTpasm3a-
LU0 TIOTYYCHHOM YKCYCHOW KUCIIOTHI MOTpeboBanock 240 T pacTBOpa THIPOKCH IA
Kanusi, copepxarniero 5,5 moas KOH B 1 1 (motHocts 1,20 r/em?)? CqHTaTL,%To



yKCycHas KucioTa obpasyercs ¢ BerxonoM 100%.

7. I'muniepun 0OpabaTsiBaIM KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTON B MPH-
CYTCTBHH BOJOOTHUMAIOIIETO BermecTBa. 100 r moIydeHHOTO BEIIECTBA B3OPBAIIH,
a MPOAYKT peakiuyl coOpajy W MPOIYCTHIN MOCIEA0BaTEIHHO Yepe3 pacTBOPHI
IIEJI0YH, KOHUEHTPUPOBAHHON CEpHOM KHUCJIOTHI M HaJl HarpeTol MEIHOW crHpa-
npio. OctaBmmiics ra3 coOpanu B MEpHBIA IWIMHAP Haxa Bomoi. Kako 3to raz?
KakoBa ero macca u o0wem (H.y.)? [IpuBeanTe He0OXOMUMEIE YPAaBHEHUS PEAKIIHH.

8. [Taps! mpomuIOBOrO CrIMpTa MPOMYCTHIIA HAJ OKCHIOM ANIOMHUHUS TpPU
300°C. Ha mony4eHHbIi MPOAyKT MOAEHCTBOBAIM OPOMHUIOM BOIOPO/A, 3aTeEM Ha
oOpa3oBaBIieecs: BEIIECTBO — METAIIMYECKHM HarpueMm. Hamwmure ypaBHEHUS
MIPOUCXOMSAIINX PEAKINA U paccUUTaiTe, U3 KaKOro KOJMYECTBA MPOIMHIOBOIO
CHHpTA MOMYIUTCSA 43 T KOHEYHOTO TTPOAYKTA.

9. Uepes 3KBUMOJIAPHYIO CMECh a30Ta M KHCIOpo/a AIUTEIbHOE BpeMsl Ipo-
IIyCKaJIu ICKTPUUCCKUN pa3psia. 3aTeM CMeCh MEIJICHHO MPUBEIN K KOMHATHOM
TeMIeparype U MEJIKHMH YacTSIMH CMEHIaH ¢ HEeOONbIIMM H30BITKOM TEILIOTO
pactBopa NaHCOs3. B o6pa3zoBaBiieMcst OCIIE PEeaKkIuu pacTBOPE MPAKTUUECKHU
He OBUTIO HUTPAT-HOHOB, a 00BEM OTICIHMBILETOCS Ta3a COCTAaBISLIT 5/8 mepBoHa-
4anpHOTo (00BEMBI U3MEPEHBI B OJHHUX U TeX ke ycloBusax). Onpenenure, Kakas
4acTh a30Ta MpopearupoBania.

Pemenuns:

1. OKkcup HAaTpHUs pearupyer ¢ BOIOM:
NaO + H20 = 2NaOH

[Ipu HeHTpamU3auK THAPOKCHIA HATPUS CONSTHON KHUCIOTON HIIET pEeaKIIus:
NaOH + HCI = NaCl + H,O

CrexnoMmeTpHuueckas cxema:
Na,O — 2NaOH — 2NacCl.

U3 6,2/62 = 0,1 monp okcuaa Hatpus obpasyercs 0,2 momb, wim 0,240 = 8,0 r
menoun. Macca pactBopa / paBHa 100-1 + 6,2 = 106,2 (1), u, ciiegoBarenbHO,
MaccoBas 40151 NaOH B HeMm paBHa:

106,2-100
Ha neiitpammzanuto norpedyercs 0,2 monb, wnu 0,2+36.5 = 7,3 (T) KUCIIOTHI, KOTO-
pas comepxkurcs B (100/10)-7.3 = 73 (1) ee pacTBopa.

Macca pactBopa 2 pasHa 106,2 + 73 = 179,2 r. B Hem pactBopeno 0,2 Mojb, Win

® (NaOH) = =7.53%

02‘2 +58.5 =11,7 (r) moBapeHHO# CONX C MACCOBOU J0IEH 1,7 -100 = 6.53%.
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2. VYpaBHEHHUS PEAKIIMNA:
2H5S + 30, =2S0; + 2H»0;
SO, +2NaOH = Na;S03 + H>O (pu nocrarounom koimaectse NaOH) (1)

SO, + NaOH = NaHSO3 )
179,2
N3 179,2 n HpS momywaercst 179,2 1 SOy, T. €. , = 8 momp; pactBop NaOH
200-1,28-2 ’
CONEPKHT % — 640 r NaOH, T. e. 640/40 = 16 MoTb.

CrnenoBarenbHO, poTekaeT peaknust (1), u oOpazyercs conb Na;SO3 B KOHYeCTBE
8 momp; ee macca — 126-8 = 1008 (r). Macca pacTBopa paBHa CyMMe MacChl pac-
TBOpA IIEJIOYU M MacChl I0OaBIEHHOTO CepHUCTOro raza: 2560 + 864 = 3072 (T).
Maccoas gons comu pasHa (1008/3072)-100 = 32,8 (%).

3. Hammiem o01ryro cxemMy npeBpalieHusi aMMHaKa B a30THYIO KHCIIOTY:
O3, KaT 0, 02, H2O
NH; — NO — NO; — " HNO;
N3 cxemsl BuaHO, uTo oHa Monekyna NH3 naer ogny monekymy HNOs. [Toatomy
HaM Jaxke 0e3 3alucHu ypaBHEHUH MOXHO cpasy ompenenuTb maccy 100 %-Hoi
A30THOM KHUCIIOTBI:

1500 T XT
NH3 — HNO3
17T 63T
1500-63
X :T =5553 (1);

50 %-noit HNO3 MoxHO momryauTs BaBoe Oombiie: 11106 T.

4. 3anuiieM ypaBHEHUE peakluy pa3IokKeHNUs THIPOKCHAAa MeTaa;
2Me(OH)3 = Me;03 + 3H>0.

O603HaunM gepe3 x T Maccy 2 moab Me(OH)3; torma 1 moias MeyO3 Oymet (x —
54T

N3 x T Me(OH)3 obpaszyercs (x — 54) T MexO3;

u3 (x—54)r Me(OH)s —— (x—54)%/x r Mex03;

u3 (x — 54)%/x r Me(OH)3 — (x — 54)3/x2 r Me2Os3;

(x —54)3/x2=82,76 1; x =206 1.

M(Me(OH)3) =206/2 = 103; A(Me) = 52; meTaiin — XpoMm.
5. OO01mue cxeMbl peakIuii:

MxOy + yHz =xM + yH;0;

M  +nHCl =n/2H, + MCl,.
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Ilo ycnoButo, y # 1n/2, T. €. CTENICHH OKHUCJICHUS B OKCHJE U XJIOPUIE Pa3HbIE.
CoorHomenne o0beMoB Bojopoaa pasHo 1,344/0,896 = 3/2. Otcioma, MeTamt B
OKCHJIe UMEET BAJICHTHOCTD 3, & IPY PACTBOPEHHH B KHCJIOTE OTAAET 2 BJIEKTPOHA
(cooTHOIIEHHE BaJIEHTHOCTEH 6/4 MaJIOBEPOSITHO).

VYpaBHEHHE peaKIUH:

M,0Os3 + 3Hy = 2M + 3H,O0.

Beuto 1,344/22,4 = 0,06 mons Bogopoxaa, BoccranoBusiiero 0,02 Mojb OKcHaa
MoJsipHO# Maccel 3,2/0,02 = 160 r/Moib.

Pemaem ypaBuenue: 2A(M) + 3-16 = 160, otkyna A(M) = 56.

HckombIit METaJIT — KENE30:

Fe + 2HCI1 = FeCl, + Ho !

6. YpaBHEHUS peaKIIuii:
CaC; + 2H»0 = Ca(OH), + C2H2

H,0, Hg?*

CHy CH;CHO

[O]
CH3;CHO — CH3COOH
CH3COOH + KOH = CH3COOK + H>O
O6bem pactBopa 240/1,2 = 200 mur.

11 — 5.5 Momb,
0,2 1 — X MOJIb,
x = 1,1 moms KOH.

1,1 mons KOH neiitpanusyer 1,1 Monb yKCyCHON KHUCIOTHI.
CyMMapHast cxeMa MOJIy4eHUsI KUCIOTHI:

H0, [O]
CaC,

CH;COOH

N3 1 mone CaC, momyuaercs 1 moins CH3COOH.

1,1 momp xucnmothl momy4aetcs u3 1,1 moms CaCs, uto cocrapusier 64-1,1 =704
YUCTOTO KapOwmaa KaubIus.

Macca u3pacxoloBaHHOTO TEXHHYECKOTO KapOu/a KaabIus paBHa:

70,4 r — 96%,

xr — 100 %,
704100

X 96 33 (1)
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7. |CHz—OH |CHg—ONOz
|CH—OH + 3HNO; — CP|1—0N02 + 3HxO
CH,-OH CH>-ONO>

CH>—ONO:2
4 CH-ONO; —= 12CO2 + 10H>0 + 6N + 0Oy
MOIJIOIIAETCSE MOIJIONIAETCS B3aHMOJICICTBYET
CHZ_ONOZ pacTBOpoM KOHII. CepHOU C MEJHOI IPOBO-
1eJIoun KHUCJIOTOM JIOKOH

B MepHBIi uHHIP cOOMPAIOT OCTABIIUCS a30T.
N3 4 Moib HUTpOTIIUIIEPHHA 00pa3yeTcss 6 MOJIb a30Ta;

227:4r — 6281, mm 6-22,4 1 N>
100 — XT, U y i Na,
x=18,51 Ny, y=14,81N;.
8. YpaBHEHUs peakLuii:

Al,O3 2HBr
2 CH3CH>,CH,OH —— 2 CH3CH=CH; —

__. 2 CH;CHCH; Na_ CH;CH-CHCH;
I ||

Br H;C CH3

N3 2 mone C3H70H o6pasyercs 1 monb CsHi4:

2.60r— 86T,

xT —43T

x=60r
9. IepBoHAYANBHO a30T OKHCISETCS A0 COCTOSHUS 12, IPU HATUYUH KHCIIO-
poza B OXJIXKIACHHON CMECH 00pa3yIoTCst COSMHEHHS a30Ta +4.

N2+ 02 =2NO ©)

[Tycte 6bU1 1 MONB a30Ta, @ MPOPEArUPOBAIIO X MOJIb, T1e X < 1.
Octainocsk 1o (1 — x) N2 u O, momyuunnock 2x NO.

2NO + 0; =2NO, 2
NO; + NO + 2NaHCOj3; = 2NaNO» + 2CO, + H,0 (3)

ITockonbKy B KOHEYHOM PACTBOpE HE OBUIO HUTPAT-MOHOB, 3TO 3HAYMT, YTO HE
0bu10 1 130bITKa O) vt NO» B peakmun (3).

OTO ke 03HAYAET, YTO B peakiuu (2) u3pacxomoBajics BECh OCTAaTOK KHCIOPOAa, T.€.
ypaBHeHue (2) MoxxHO cuuTath 1o Oy, a ypasHenue (3) — mo NO».

Cunraem. Peakius (2): Bonuto B peaknuro (1 — x) Oz u 2(1 — x) NO, noiay4unoch

2(1 = x) NO», ocramocs 2x — 2(1 —x) NO.
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Peakuus (3): Bomwto B peaknuto 2(1 — x) NO2, u 2(1 — x) NO, momyuuinock
2:2(1 —x) CO,, octamocs 2(1 — x) NO.
Pesynwrupytomias cmech coctout u3 ocrarka Np, ocrarka NO nocie peakuuii (2)
+ (3) u obpazorasmerocst CO;:

1-x)+[2x-2(1—-x)—2(1 = x)] +4(1 —x) =5/8-2

] -x+2x-2+2x-2+2x+4-4x=1,25

x = 0,25 (25 monpHBIX %).

2.3.2. PacyeTbl N0 ypaBHEHUSIM OAHOBPEMEHHO NPOTEKaroLWMUX
peakuun.

B mpakTtrueckodt XHMHYECKON paboTe JOCTATOYHO PEAKO PACUEThI MPUXOMUTCS
BECTU TOJBKO IO OJHOW KOHKPETHOM XMMHUYECKOW pEakUUu U [0 OJHOMY HC-
XOJTHOMY BEIIECTBY, Macca KOTOPOTO M3BECTHA. 3HAYUTENHHO Yalle B peajbHOU
71a60paTOPHOM MPAKTHKE B PEaKIINH YYaCTBYET CMECh NCXOAHBIX BEIIECTB, KAXKI0€
13 KOTOPBIX BCTYIAeT B CBOIO XMMHYECKYIO peakmuio. Bo3Hukaer 3amgada — Ha
OCHOBE CYMMAapHO# Macchl 00pa3yIOIIMXCs MPOAYKTOB OIPEIEIUTh MAcCy OJHOTO
13 KOMIIOHEHTOB cMecH. [loaTomy cremyrommii paszien MOCBSIIEH pacueTaM Ha
OCHOBE XMMHYECKHX MPOIECCOB, BKIIFOYAIONMINX B C€0s HECKOIBKO MapalIeIbHBIX
(0mHOBPEMEHHO MPOTEKAIOIINX ) XUMHUECKUX PEeaKIni.
[lomaBnsromee OOMBIIMHCTBO 33/1a4, KOTOPBIE TMPUHATO HA3bIBATh «3aJadaMH Ha
CMECH», BKIIOYAIOT J[BE MapajuieNbHble PeakIUy ABYX MCXOTHBIX BEIIECTB (TOU-
Hee, CMECH U3 JIBYX BEIIECTB), HAYIIUX C 00pa30BaHMEM JABYX MPOIYKTOB PEAKIIHH.
[IpencraBum 3TH 1Be XMMHUYECKUE PEAKIIUN B BUE CIEAYIOMUX OOIINX CXEM:
aA+bB—cC+dD @)
eE +{fF —gG+hH (2),
rne A, B, C, D, E, F, G, H — popMyiibl XUMHUYECKHUX BEILIECTB,
a, b, c, d, e, f, g, h — cooTBeTCTBYIONINE CTEXHMOMETPUUYCCKUE KOADDHUIIUCHTHI B
ypaBuenusx (1) u (2).
W3 ycnoBus 3amaum u3BecTHBHI Macca McxonHoi cMecu BemiecTB A n E (06o3Ha-
YUM ee mi) U Macca nmpoAaykroB peaknuu BemecTB C u G (00o3HaUMM ee my).
Tpebyercs onpenenuTs Maccy OJHOTO U3 KOMIIOHEHTOB MCXOIHOW CMeCH (HampH-
Mep, BemecTa A).
Pemars 3amavy, Kak 0OBIYHO, MOJKHO U B TPaMMax, B MOJISIX.
Pazbepem oO1mee perieHne 3a1a4u, KOra Macca BEIpaKeHa B rpaMMax. 3aruiieM
MOJIEKYJISIPHBIE MacChl BCEX HEOOXOAMMBIX MJISl PEIIeHHs 3aJadi BEIIeCTB Kak
M(A), M(E), M(C), u M(G). lanee BrIpa3uM OJHYy W3 MacC cCMeceH, Halpumep
mp, 9epe3 m; U Maccy HCKOMOIO KOMITOHEHTa m(A), T.e. COCTaBUM ypaBHCHHE
my = f(m1, m(A)).
[Nomyunm 3nauenne m(C) gepe3 m(A) cormacHo ypaBHeHuIo (1) u3 nmpornopuuu
m(A) — m(C)
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aM(A) — ¢ M(C);

M A
n(C) = MOmA)
aM(A)
AHAJOTUYHO W3 ypaBHEHUS (2) moinyyuM BeIpaxkeHue a1 m(G):
m(G) = M , IprueM 1o ycaoBuaM 3agadu m(E) = mi—m(A).
eM(E)

Taxum 06pazom, my MOJKHO BRIPA3HUTh depe3 m; u m(A):

m(C) + m(G) =my, wm

MOmA) G- MOmE)

O "May eM(E)

[Monyunm ypaBHeHue (3) ¢ OAHUM HEU3BECTHBIM m(A):

bM(B)cM(C)m(A)+aM(A)dM(D)[mim(A)] = aM(A)bM(B)mo;

bM(B)cM(C)m(A)+aM(A)dM(D)m;aM(A)dM(D)m(A) = aM(A)bM(B)my;

Orciora m(A) = aM(A)[bM(B)m2—-dM(D)mi] : 4
bM(B)cM(C)-aM(A)dM(D)

Brruucnenus ynpoiarorcs, Korjaa KOJHYeCTBEHHbIE JaHHbIE BBIPAsKEHBI B MOJISIX;

paccMOTpHUM pelIeHHe TakoW 3aiadu Takke B obmem Buae. CyTh penieHus cBo-

IUTCS K TOMY, 4TO, 0003HaYMB KOJMUYEeCTBa BeecTB A U E yepe3 «x» U «y» MoIb

COOTBETCTBEHHO, HEOOXOIUMO COCTABHTH JIBA YPaBHEHHUS C JBYMsI HEM3BECTHBIMH,

BbIpa3zuB mi = f(X, y) U3 ycnoBus, a my = f(x, y) 0 ypaBHEHHSIM peakLuii.

B nepBoMm ypaBHEHHHU OTpa)kaeTcsl ycIoBuUE 3a1auu: Macca A = xXM(A),

Mmacca E = yM(E), ux cymma —mjy, T. e.

XM(A) = yM(E) + m; (5)

Bo Bropom ypaBHeHMH HEOOXOIMMO BBIPa3UTh KoinuecTBa C U COOTBETCTBEHHO
«X» U «y» 1o ypaBHeHuto (1):

u3 a Moib A obpasyercst ¢ moib C,
u3 X MoJb A obpasyercs cx/a monb C,

[o ypaBuenwuto (2):

3 € Moitb E obpasyercs g moinb G,
3 y Mmoits E ob6pasyercs gy/e monb G.

Takum 00pa3oM, 13 BHIBEJICHHBIX COOTHOILICHU T MMeeM, uTo BemecTBa C moay4eHo
cx/a monb, umn cxM(C)/a 1, a BemecTBa G nony4eHo gy/e Monb, win gyM(G)/e .
B cymme nonyunm my:
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M(C) | gyM(G)
a (5]

m, (6)

BriBenennsie ypaBHeHuUs (5) U (6) IpeACTaBISIOT COO0H cHcTEMY, KOTOpas 00bIYHO
pelIaeTcsl 3HAYUTENBHO OBICTPEe, YeM paHee BhIBEJCHHOE ypaBHeHue (3), U Aar0T
pe3ynbrar, aHanoruyHbeii (4). Clneayer OTMETUTh, YTO B JII00OM Ciydae pelicHue
3aJlaud B MOJIAX MPEANOYTHUTENIbHEE peleHus 3aau B rpammax. Kpome toro, Ha
MpaKTUKE Yallle BCETO BCTpedaroTcs 3aaa4n, korna BemectBa C u G (cM. ypaBHe-
Hus (1) u (2)) npeacTaBisiioT co00M OJHO M TO K€ BELIECTBO (HApUMep, Ta3 Judo
0CafoK).

PaccMoTpum mpuMepbl KOHKPETHBIX XUMHYECKHX 3a/1a4 M UX PELICHHUs] B TpaMMax
U MOJISIX.

Ilpumep 1. AmManbramy HaTpys U aJIIOMUHUS Maccoid 5,48 r 06paboTanu n30BITKOM
consHoi kucnotsl. [Tpu aTom Beigenuinocs 1,12 1 Bonopona (H.y.). HepactBopennoe
BEUIECTBO OTAEIWIM OT pacTBopa M B3BecwsIu. Ero macca cocrtaswia 4,02 L.
OmnpenenuTs MaCCOBBIN COCTaB aMalibI'aMbl (B IPOLIEHTAX ).

a. Peutenue (B rpamMmax).
2Na + 2HCI = 2NaCl + Ha | €))
2A1+ 6HC1=2AICl; + 3H2t  (2)
Ocrarok ptyTh (4,02 ).
Macca HaTpus U aoMuHus cocrasiser 5,48 — 4,02 = 1,46 (7).
[Tycts amanbrama coneput X r Hatpus 4 (1,46 — X) T adrOMUHHUS.

b

Torma B peakiuu (1) BeImEISCTCS:

3 -x 11 Hy, a B peakmuu (2)

3-22,4
—(1,46—x) n H
227 ) nHy
Bcero 1,12 i Hy. 3anumem obiee ypaBHeHHE:
22,4 3224 (1,46 —x)=1,12;
46 2-27
WA
X 43 (1,46 %)=0,05:
46 54

orctona X = 0,92 (r) Na, 1,46 —x = 0,54 () AL

2-1 .
COCTaB aMaibraMbl: u = 16,8% Na; M

He. 48 5,48

0. Pewenue (B Monsix).

= 9,85%Al; ocransHOE

[Tycts 6b110 X MONb Na, y monb Al, mimm 23 x r Na, 27y r Al. YuuTsiBas, 9To cyM-
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MapHasg Macca HaTpud U amoMuHus pasHa 1,46 r (5,48 r amansramel — 4,02 T Hg),
3anuiieM o0lee ypaBHEHHUE:
23x + 27y =1,46 (1).
[To ypaBuenwuto (1)
2 MoInb HaTpus AaoT 1 MO BOZOPOAa,
X MOJIb AaroT X/2 Moab Ho, niu 11,2x 1 Ha.
[To ypaBuenwuto (2)
2 moib Al garor 3 mons Ho,
y Monb Al — 1,5 mons Ho mim 33,6y 11 Ho.
CyMMapHO BOJOPOAA BhLACTHIOCH 1,12 J1, TakuM 00pa3oM,

11,2x + 33,6y = 1,12 (7).
Teneps nMeeM cucTeMy IByX YPaBHEHHM C IByMSI HEU3BECTHBIMHU:

23x + 27y=146 23x + 27y =1,46
11,2x + 33,6y =1,12 HUTH x+3y =0,1,

orciona X = 0,04 moms, wim 0,92 r Na; y = 0,02 moms, wm 0,54 T Al;
Jajee KaK B pelieHnH (a) HaXOIuM MAacCOBEIN COCTaB aMalIbraMEl.

Hpumep 2. Cmech OUHKa U 6C3BO,Z[HOFO HUTpATa HUHKA NPOKAJINIW HAa BO3OYXC,
€C Macca Mpu 3TOM HE€ U3MCHHJIIACh. OHpe,Z[CJ'II/ITC MAaCCOBBIC OOJIM KOMIIOHCHTOB
CMECH.

Pewenue. HpI/I MMPOKAJIMBAHUHN TTPOUCXOIAT PCAKIUU:

tO
27n + Oy = 27Zn0;
27n(NO3): £27n0 + 4NOsf + O
M(Zn) = 65; M(ZnO) = 81; M(Zn(NO3)>) = 189.

[lycte Macca IIMHKAa B CMECH — Mj, @ Macca HUTpara IuHKa — my. [Ipu okucie-
HUM Zn obOpasyetca (81/65)m; r ZnO. [lpu pa3noxeHWd HHUTpaTa MONydaeTcs
(81/189)my r ZnO. Ilo yciioBuio 3ajaud Macca CMECH IOCJIe MPOKAIUBAHUS HE
M3MEHSETCS, CIeIOBATENBHO:
1,24m; + 0,43m, = m; + my, oTKyAa mj = 2,37mp.
Takum 00pazom, MaccoBasi J0JIE HUTpaTa [IMHKA B CMECH paBHa!
my

———— =0,296, unu 29.6%. MaccoBas moxus uuaka — 70,4%.
m,+2,37m,

Ilpumep 3. 11,32 r cMecu mepMaHTaHaTa Kajdus W Mejla PaCTBOPHIM B M30BITKE
COJITHOM KHCJIOTBI, TPHU 3TOM BBIACIHIOCH 3,36 11 Ta3000pa3HBIX BEIIECTB.
OmnpenenuTte MaccoBBIE OIM KOMIIOHEHTOB HCXOMHON cMecH. Harmmmre ypaBHe-
HUS XUMUYIECKHUX peakiuit. (O0beM ra3000pa3HbIX BEMIECTB MMPUBEACH K H.Y.).
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Pewenue.
YpaBHEHUS XUMUYECKUX PEAKIUIL:

2KMnO4+ 16HCI = 2MnCl, + 2KC1 + 5Clo! + 8H0,
CaCO3+ 2HCI = CaCl, + H,0 + CO4f;

M(KMnOg) = 158; M(CaCOs3) = 100.
[pumem xomnuectBo KMnOy4 3a X Monb, a CaCO3 — 3a y Monb. Torna macca uc-
xonHo# cmecu: 158x + 100y = 11,32 (7).
O6beM BeIAETUBILIETOCS XJIopa: 5/2+22.4x (7).
O6mwem Boigenusmierocs CO, — 22,4y (o).
Cymma: 5/2.22,4x + 22,4y = 3,36.
[Tomyuum cucteMy ypaBHEHUH ¢ AByMs] HEU3BECTHBIMHU:

{ 158x +100y = 11,32;
5/2.22,4x + 22,4y = 3,36;

{ 158x —250x + 15 =11,32,
2,5x +y=0,15,
Otkyna x = 0,04; y=0,05.

Macca KMnQOj4 paBna 158-0,04 = 6,32 (r); macca CaCO3 pasua 100-0,05 = 5,0 (1)
(cymma, o ycnosuto, 11,32 r).

®(KMnOy4) = 6,32/11,32-100 = 55,83%;

®(CaCO3) =5,0/11,32-100 = 44,16%.

Ilpumep 4. Bonnbiii pactBop 3,88 © cMecH MypaBBMHOTO M YKCYCHOIO ajbAeru-
J0B 00paboTany M30BITKOM aMMHAa4YHOTO PacTBOpa OKcuia cepeOpa. BrimaBmmii
IIPY 3TOM OCAA0K OTQUIBTPOBAIIN, IPOMBLTN BOJOW M MOJTHOCTHIO PACTBOPUIM B
KOHIIGHTPHPOBAHHOW a30THOH kuciote. [Tpu 3Trom BeIenunock 9,856 nraza (H.y.).
OrnpenenuTs TPOLUEHTHBIM COCTAB UCXOIHON CMECH.

Pewenue:
Ag+2HNO3; = AgNO3 + NOt + H,0

l'aza Bepmenmiocs 9,856/22,4 = 0,44 monb. 3HauuT, cepebpa Obuto Takke 0,44
Mmoie. [IycTs B ncxomHoi cmecu x (r) H2C=0 u (3,88—x) (r) CH3CHO,

wia x/30 (monp) HoC=0 wm (3,88—x)/44 (moas) CH3CHO.

Peakuuu okvCIeHNS 3TUX aNTBJIETUIOB OTIIMYAIOTCS IPYT OT JIPYTa; IIPOMEXYTOYHO
oOpasyromiasicsi U3 MypPaBBHHOTO ajbJCTHIa MypaBbHHAs KHCIIOTa OKHCISETCS
nanbiie — 10 CO», koTopsrii ¢ NH3 00pa3zyer counb; a OKHCIIeHHE YKCYCHOTO albjIe-
TH/Ia OCTaHABIMBAETCS Ha KUCIIOTE:

H2C=0 + 4[Ag(NH3)2]OH = 4Ag} + (NH4)2CO3 + 6NH;3 + 2H0;

CH3CH=0 + 2[Ag(NH3),]OH = 2Ag} + CH;COONH; + 3NHst + 2H,0.
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Paccuntaem konmndecTBO cepedpa 1o KaxI0i U3 peakiuii U MPOCyMMHUPYEM:
X N 3,88—x _ 0,44
30-2 44 2
x =3,00 r HoC=0, Torma CH3CH=0: (3,88 -3)=0,88 .

Taxum 00pazom, KOTMYECTBO MYPaBBHHOTO U YKCYCHOTO anbaeruaa B cMecu — 0,1
u 0,02 MOJIb COOTBETCTBEHHO, 4TO cocTaBisaeT 77,3 u 22,7 % no macce, wiu 83,3 u
16,7 MonbHBIX %, COOTBETCTBEHHO.

Ilpumep 5. Cmech MeTaHa ¢ kucioponoM oosemom 1,00 71 momokokeHa IeKTHYIe-
CKUM pa3psiioM. B pesynbrare peakiinu cropanust BEIAETIIOCH 8,22 KK TETIOTHI.
[IpoxykTel B3aMOAEHCTBHS TPOMYIIIEHBI Yepe3 pacTBop mienodn, mpu 3tom 0,40 1
ra3a 0CTajoch HENOIJIOUIEHHBIM (00BEMBI Ta30B M3MEPEHBI IPH H. y.). Berancnure
00bEMHBIE JJOJM METaHa W KUCIOPOAa B MCXOMHOW CMECH, €CIH HM3BECTHO, YTO
TEIUIOTHl 00pa3oBaHWs MeTaHa, MapoB Boabl, okcuaa ymiepoaa(lV) m okxcuma
yrepona(ll) paBubl coorBercTBeHHO 75, 242, 394 1 110 xx/Monb. Kakue mo-
MIOJTHUTENFHBIE OTPAaHUYEHHS CJIEZI0BAJI0 OBl BBECTH B YCIOBHS AJIsl 60JIee CTPOTOro
pemenus 3anadn’? OTBET MOTUBHPYUTE.

Pewenue. Cropannie MeTaHa B M30bITKE KHCIOPOJa MPOUCXOAUT C 00pa3oBaHUEM
CO» u mapoB BOABI IO YPaBHEHUIO:

CH4 + 20, = CO, + 2H,0 + Qq (D

Ecmu OBl ocTaBIIMiiCcsS HEMONIOMEHHBIM TIOCIE PEaKIUH ra3 ObLT KHCIOPOIOM, a
CO2 1 maps! BOABI MOTIIOTHINCH PACTBOPOM IIEJIOUH, TO 10 YpaBHEHU!O (1) MOmKHO
on110 Mpopearuposath 0,6 1 cmecu CHy + 202 B cootromenun 1:2. [TomyderHoe
B 3TOM cirydae conepxanue B cmecu 0,2 1 metana (20% mo o6bemMy) JOIKHO CO-
TJIaCOBBIBATHCS C TEPMOXUMHUYCCKUMH MaHHBIMH. TerutoBoit addext peaxrmu (1)
paBeH

Q1= Qo6pco, + 2Qo6p.H,0— Qoop.cHy = 394 + 2242 — 75 =803 (x/Ix/Mo1b),

u ipu cropanuu 0,2 1 MeTaHa BBIACIUIIOCH OBl
Q=0,2-803/22,4 =7,12 x Ik,

9TO HE COIIACyeTCs C YCIOBUSIMU 3aJa4H.
CrenoBarenbHO, OCTABIINICS HEMODIOMEHHBIM a3 HE MOXKET OBITh KHCIOPOJIOM.
ITpn HEemocTaTKe KUCIOPOJa CrOpaHNe METaHa MOXKET MPUBOIUTH K 00pa30BaHUIO
okcupa yrepona(ll) u mapoB Bozbl 1o ypaBHEHHUIO:

CH4+ 1,502 =CO + 2H20 + Q2 2)

[IpennonoxeHnue o TOM, 4TO OCTaBIIUiiCS HenoromeHHbIM Ta3 sBisercs CO (0,4

CO obpazoBanucs npu peakiuu 0,4 1 CH4 1 0,6 1 O2 — cymma 00beMOB coBrafaeT

¢ 00bEMOM CMECH) TaKXe JODKHO OBITh MOATBEPIKIECHO TEPMOXUMHYECKHM pac-
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gyetoM. TerutoBoi a3ddekt peakuu (2):

Q2 = Qo6p.co + 2Qo6p.H,0 — Qosp.cHy = 110 + 2:242 — 75 = 519 (x/Ix/Monb).
[Tpu cropanuu 0,4 1 MeTaHa JOJKHO OBIJIO BBLACTUTHCS

Q=519-0,4/22,4 = 9,23 (x1x),
YTO TaK)X€ HE CONIACYETCA C TaHHBIMU 331a4H.
MOXHO MPEANONOKNUTE, YTO KUCIOPOAA B UCXOJHOH cMecH OBIJIO HEJOCTAaTOYHO
JUIS TIOJTHOTO CTOpaHMs METaHa, U YTO HE MONIOIIEHHBIH PacTBOPOM IENOYH ra3
npeacrasiseT coboit cMeck MeTana u CO, T. €. peakyst OAHOBPEMEHHO IpOTEKaa
o ypaBHeHusM (1) u (2), ¥ kK TOMY ke 4acTh METaHa HE Cropelia.
PacueTsl B gaHHOM citydae ynoOHee MpoBecTH He Ha 1 1, a Ha 1 Monb ra3oBoi
CMecH, TepecyuTaB TeIoBoi 3 ekt cropanus 1 1 Ha 06beM Mo — 22,4 1

Q=28,22:22,4 = 184,2 (x/]x) Ha MOJIb CMeCH.
CocraBuM cuctemy aiareOpandecKux ypaBHEHMH: MycTb MO ypaBHeHHIO (1) mpo-
pearuposaino x Moiab CHy ¢ 2x monbs O u Beigenunock 803x xJlx Temnotsl. Ilo
ypaBHeHuIo (2) mpopearupoBano y mMoiab CH4 c 1,5y mons O, Beigenus 519y
k/[x TemnoTsl u o6pazoBaB y monb CO. [Ipu 3ToM a MOIb MeTaHa HE BCTYIHIIO
B peakuuto. B cmecu 6buto b Monbs O, KOTOpBIE MPOPEArupOBAIN MOIHOCTHIO
(b=2x+1,5y). dns 1 Monp ra30BOM CMECHU MOIyYaeM CUCTEMY YEThIpEX ypaBHE-
HUH C YETBIPbMSI HEU3BECTHBIMHU:

X +y+a+u=1—4ucio Mo BCEX ra30B B UCXOTHON cMeCH

2x +1,5y=b  — KOIMMYECTBO KHUCIOPONA, BCTYIHBIIETO B PEAKIIHIO.
803x + 519y = 184,2 — koIM4YECTBO TEIJIOTHI, BHIACIUBILECHCS IPU P-LIHSIX.
a+y=0,4 —gncmo moneit oopazosasmerocs CO u HEMpopearnpoBaBIIe-
ro MeTaHa (HeTOTIOMICHHBIH pacTBOPOM IIIEJIOUH T'a3).

Pemenune 3Toi CHCTEMBI YpaBHEHUN ¢ UCKIIIOYEHHEM a, X, y maeTr b = 0,5, 1. e.
MoubHast (1 o6semuas) most CHg B cmecu coctasiseT 50 %.

Jyis GoJiee CTPOroro pelieHus 3a1aun CleayeT OrOBOPUTh, YTO PacCMaTPUBACTCS
MPOTEKAHUE PEaKIIMi TOIBKO 110 JIBYM HAIPAaBICHHUSIM, YTO MOTEPSIMH TEIlIa M Ha-
JIMYMEM MapOB BOJbI MOXKHO IPEeHEOpeyb, a TAK)KE 3aMEHUTh HOPMAJIbHBIC YCIOBHS
Ha cTaHJapTHbIE (WK MepecyuTarh TersioBbie 3pdekTs Ha 00beMbl Tipu 25 °C).

3aoauu:

1. [Ipu cxxuranmm oOpasia KaMeHHOTO yriisd Maccoi 1 T momyumiock 0,25 T
3071561, 0,18 Bombl 1 2,62 T CMECH YIIIEKUCIIOTO U CEpHUCTOTO Ta30B. CKOJIBKO TIPO-
IIEHTOB CepHI cozeprkai oopasen? CKOIBKO CEPHUCTOTO rasa B TOf BEACIICTCS IPH
paboTe TEIUTOBOH IIEKTPOCTAHITHH, TOTPEOISIONIeit 1 MTH. T TaKoTO YISl B TO?

2. [Tpu B3aumopnetictBuu 6,05 T cMecH TOPOIIKOB XKeJie3a U IIMHKA C U30BITKOM
pactBopa xsnopuaa meau(ll) obpasyercs 6,4 r meramumueckoir Mmenu. Onpenenure
COCTaB CMECH.
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3. CwMmech nByX BemecTB Harpenu B Toke okcuna yriaepona(ll). Ipu atom 06-
pa30BaNOCh JIBa JIETYYHX MPOMYKTA, OJWH M3 KOTOPHIX MOXKHO CKOHJICHCHPOBATh
MIPU OXJIAXKJICHUH JILJIOM B CBETIIYIO, PA3JIaralonyiocsi Ha BO3IyXe ®KHUIKOCTh. [iist
OIIpEJICTICHNs] COCTaBa €€ 3alasiii B BAKYyMe B JIBE TIPEIBAPUTEILHO B3BEIICHHBIE
ammynel oobemMoM 1,00 M kaXkaast (pa3HOCTh Pe3yJabTaToOB B3BEMIMBaHMHA 1,63 Mr
1 4,45 MI COOTBETCTBEHHO), 3aT€M KaKIYIO aMITyJly TIOMECTHIIN B OTIEIbHBIE CO-
CYIBI, colieprKaliye N30BITOK KUCIIOpOa, pa30omiy, a conepxumoe coxriu. [locne
MIpUBEIEHHUS CUCTEMBl K HCXOAHBIM ycioBusM (1 arm, 25°C) okazamoch, 4TO
00beMbI ra30B B cocyaax Bospociu Ha 0,604 mu u 1,208 M coorBeTcTBeHHO. B
COCTaBe MPOIYKTOB OOHAPYKEHO JIUIITH /1Ba BemecTsa: A (1,23 MT B mepBoM cocyjie
u 2,46 Bo BropoMm) u b, KoTOpOe pearupyer ¢ 6apuUTOBOI BOJOW C 00pa3oBaHUEM
Oenoro ocazaka.. M3secTHo Tarke, uto 1,23 Mr A crmocoGHBI IpoOpearupoBaTh C
0,400 mn Bomopoma (1 arm, 25°C). Omnpenenure BO3MOXHBIA COCTaB MCXOTHOU
cmecr. OOBEMOM CTEHOK aMITyITbIl MOKHO TIpeHeOpedb.

4. CwMmecs aneruiieHa ¥ Boiopoaa Maccoil 27 r coxmu B kucnopoge. [locne
OXJIQX/ICHUS TIPOIYKTOB CTOpPaHUs /10 KOMHATHOH TeMIIepaTyphl CKOHJEHCHPOBa-
nock 27 mi Boasl. OnpenenuTe cocTaB ra3oBoil cMecu.

5. CMech paBHBIX 110 Macce KOJMUECTB IMHKA U KapOOHAaTa KaJlblus 00pabo-
TaJu U30BITKOM pacTBOpPA COISTHOM KUCIIOTHI. PaccunTaiiTe cpenHio0 MIOTHOCTD p
oOpa3syrolieiicst cMecu 1a3oB (/7).

6. ITpu tepmuueckom pasioxkernd (150—180°C) 100,0 r cmecu HuTpara
W HUTPUTA aMMOHHUS BbIIEMHIOCh 47,69 T ra3000pa3HBIX MPOAYKTOB (H.Y.).
Omnpenenute cocTaB CMECH.

7. st momaoro BoccranoieHust 200 mu cmecu okcunaa azota(l) u okcuaa
azora(lV) no aszora Obuio mcnonb3zoBano 300 ma Bogoponaa. Ilocie okoHuUaHUS
pCaKkuun, KOHACHCAU ITapOB BOAbI U IIPUBCACHUA CMECU K HAYaJIbHBIM YCJIOBUAM
o0rmwmii 00beM cocTtaBmil 225 M. OnpeesuTe COCTaB B3ATOW CMECH.

8. K cmecu a3ora, Bomopoaa u merana oobemMoM 130 M moGasmmm 200 M
KHCIIOpOa, a 3aTeM cMech MoJoXIu. [locie okoHYaHus TOPeHNs U KOHICHCAINN
TapoB BOJBI OOIIHI 00BEM ITOTYUEHHOM CMECH T'a30B cocTaBmI 114 MIT ipH TeX ke
YCIIOBUSIX, a TOCJe MPOITyCKaHNs MPOXYKTOB CrOpaHUs depe3 M30BITOK pacTBOpa
meoun 00heM YMEHBITTIIICS A0 72 mil. Haiftu ncxomasie 006eMBI a30Ta, BOIOPOAA
Y METaHa.

9. CmaB coctouTt W3 pyOuaMst W €Ile OJHOTrO IieJoyHoro metaiia. [lpu
B3auMozericTeun 4,6 T ciutaBa ¢ BoAoi nomydeHo 2,241 1 Bogopona (H.y.). Kakoit
MeTaJll SIBJISIETCSl BTOPHIM KOMIOHEeHTOM cimiaBa? KakoBel maccoBbie nomu (%)
KOMIIOHEHTOB CIlJIaBa?
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10. Hapn cmechro MeTamia ¢ €ro OKCHAOM MPOIYCTHIN BOAOPOX JO MOJHOTO
BOCCTAaHOBJICHUS OKCHA, a IPOIYKT pPeakiMy PacTBOPHIHU B pa30aBIeHHON cepHON
kuciore. O0ObeM BBIIECIUBIIEIOCs MPH 3TOM BOAOPOJa paBeH 00beMy BOIOPOAA,
MOLIEIIEr0 Ha BOCCTAHOBICHHE UCXOOHOH cMecH (00beMbl U3MEPEHBI P OIH-
HAaKOBBIX YCIOBHAX). Kakue MeTanisl 1 OKCH/IBI YIOBJIETBOPSIOT YCIOBUIO 3a1a4n?
[IpuBenuTe mprUMepsl TaKUX CMeECEH, paccuuTaiiTe B 3THX MpPUMEpax MOJIApHBIC
COOTHOIIIEHHUS METaJlJIa U €r0 OKCHU/A.

11. OO6pa3er, coAep KaIuii XJIOpUIsl HATPHUS U Kaius, uMeeT Maccy 25 T. K
BOJIHOMY pacTBOpy obOpasua npubdasuian 840 ma pacreopa AgNOs3 (0,5 moib/n).
Ocanok oT(HUIBTPOBAJIM, MOCIE YEro OMYCTHIM B PACTBOP MEIHYIO ILJIACTUHKY
maccoit 100,00 r. Yepes HekoTOpOE BpeMst Macca IiacTuHku coctaBmia 101,52 .
PaccunraiiTe MaccoBbI€ JOIHM KOMIIOHEHTOB MCXOIHON CMECH.

12. [Ipu mpoxanuBaHuu cMecHu OE3BOTHBIX coyiell THApoKapOoHaTa U KapOo-
HaTa HaTPHUS JI0 MTOCTOSHHON MacChl BBIIENAETCS T'a3, 00bEM KOTOPOTO COCTABIISIET
60% oObeMa ra3a, BEICTISIONIETOCS IPU ASHCTBUH CONISTHOWM KUCIIOTHI Ha TIOTyYeH-
HBII OCTaTOK. BrIYrcIuTe MONISIPHOE COOTHOIIIEHHE COJIEH B HCXOTHOW CMECH.

13. CMech HUTPATOB HATpPHs U cepedpa MPOKAIWIN, a BBIICITUBIIUECS Ta3bl
nponyctuin B Body. [Ipu 3Tom 06vem razoB ymeHnsmwics B 3 pasa. Onpenenure
MacCCOBBII COCTAaB UCXOAHON CMECH.

14. IIpenmonararoT, 4TO CMECh METAJUNIMYECKUX OIMHUJIOK COAEP>KUT MarHui,
amoMuHu# 1 0510B0. [Ipu pactBoperuu 0,75 r ONMMIIOK B COJITHONM KUCIIOTE BBIJICTH-
nock 0,784 1 Bomopona (H.y.). [Ipu cxxuranmu Takoi ke HaBECKH B TOKE KACIOPOa
obpazoBaioch 1,31 r okcumoB. YCTaHOBUTE MPOIEHTHBIA COCTAB UCXOTHOM CMECH.

15. Maruuit maccoi 19,2 r coxmu Ha Bo3yxe. J{7s1 pacTBOpEHUs MOTy4YeHHO-
ro BemecTsa nonagoounock 320,7 r 20,5%-ro pacrBopa HCI. PactBop BeImapunu u
0CaJIoK MPOKaJININ, KOHACHCHUPY JeTyure BemmecTsa. Onpenenure KauecTBEHHBIN
COCTaB KOHJIEHCATa.

16. Uepes 22,4 1 cMecu BOmOpoAa, KHCIOpona W XJyopa (H.y.) TpOITyCTHIN
anekTpuueckuii paspsa. Ilocne oxmmaxaeHns: MPOAYKTOB PEAKIINH B COCyne 0OHa-
PYXWJIH Ta3 B XUAKOCTh. Ha HeHTpam3aIuio suaKkocTy monnio 1,6 T ruapokcuaa
HaTpus. OCTaBIIAKCSA B COCY/E TOCIE PEAKIH T'a3 MOJHOCTHIO MPOPEArnpoBa ¢
HarpeTeM okcuzioM Meau (11), mpudaeM mMacca mocieaHero ymenbimmiack Ha 0,96 T
Omnpenenute 06BEMHBIE TOJTH Ta30B, COCTABIAIOMINX HCXOIHYIO CMECH.

17. CmMech ra3000pa3HBIX XJI0pa U XJI0pOBOJOpoaa 00beMoM 22,4 J1 IpoITyCTH-
JIM HaJl HarPEThIMH KeJIe3HBIMHU ONMMIKaMu. Macca OMUIIOK YBEIUYHUIach IPH 3TOM
Ha 42,6 . Onpenennure coOcTaB HCXOJHON CMECH.
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18. Nmeetcs cmnaB ABYX METAJIOB, B3SATHIX B MOJSIPHOM COOTHouieHuu 1:1.
[Ipu pacTBOpeHNH B H30BITKE COJISTHOM KUCIIOTHI HABECKH cIuiaBa Maccoi 1,02 r i
npu o0pabotke 1,7 T craBa u30bITKOM Harpetoro pactBopa NaOH momyuaercs
OJIMH U TOT e 00beM Bogopoaa (1120 mir). M3 kakux MeTaioB COCTOUT CILIIAB, Ka-
KOB €ro MPOLEHTHBINA cocTaB? UTO MOXKHO CKa3aTh O XUMUYECKUX CBOMCTBAX ATUX
METaJUIOB, UcX0nd U3 nonoxenus B [lepuonuueckoit cucreme .M. Menneneera?

19. Cwmecp xnopugos maruus, xene3a (III) n mequ (II) pacTBopmiu B Boze.
Macca ocajka, oOpazoBaBierocss npu Jo0aBIeHUH W30BITKA Cylb(uaa HaTpus
K 3TOMY pacTBopy, B 2,51 pa3a OoibIle, ueM IIpH B HETO MPOIYCKAHUHN H30BITKA
cepoBopopoza. Eciu B pactBope 3ameHnTH Xitopu sxenesa (I111) Ha xmopu sxene3a
(II), oTHOmIEHME Macc ocagkoB cTaHeT paBHO 3,36. Ompenennure cOCTaB CMECH
XJIOPUZOB B MAacCCOBBIX JOJNAX. Hamummre ypaBHEHHS XMUMHYECKHUX DPEaKIHH,
MPOTEKAIOIINX B PACTBOPAX XJIOPHUJIOB IPH JICHCTBUU Ha HUX CyAb(QuIa HATPUS U
CEepoBOIOPOAA.

20. CMech KanbIis 1 alOMUHMS Maccoi 18,8 r mpokanmunu 6e3 qoctymna Bo3-
Iyxa ¢ I30BITKOM TTOPOIIIKA rpaduTa; MPOAYKT peakiiu 00padoTanu pa3oaBieHHON
COJISIHOM KHCIIOTOH, ITPU 3TOM BbLAenunock 11,2 i1 raza. Onpenenure cocTaB CMECH.

21. CMech MOpOIIKOB MarHus M kene3a Maccoi 6,24 r pazaenuiav Ha JBe
paBHbIe YacTu. OJHY 4acTh COXIIIM B KUCIOPOJAE U MOMy4dmid 4,72 T MpOIyKTOB
cropanusi. Bropyro coxriy Ha Bo3yXe U K IPOAyKTaM CropaHus (X Macca okasa-
Jack paBHOM 4.52 T) mpumiM pacTBOp THIpoKcHaa HaTpus. Kakoit ra3 u B kKakom
oObeMe BbIenuics pu 3toM? [IpuBeanTe ypaBHEHNSI XUMHUUECKUX PEAKIUH.

22. Cmech MeTaHa 1 areTuieHa 00beMoM 20 MIT COKIVIH B H30BITKE KHCIIOPO-
na, mpu 3ToM obpazoBasioch 32 M CO,. Onpenennute cocTaB UCXOTHOW CMECH B
00BEMHBIX TONIAX.

23. K pactBopy 13,95 r cMecH cBexxenonydeHHbIX XJI0puaa U OpoMuaa Xxpoma
(IT) nmpubaBum M30BITOK pacTBOpa HUTpaTa cepebpa. BrimaBmmii ocagok umen
maccy 32,99 r. Onpenenure KOTUYECTBEHHBIN COCTaB HCXOMHON CMECH.

24, [Ipu BHecennu B m30BITOK BOmbl 10 T cIiiaBa pyOMAHs C ITMHKOM BBIIE-
nmuinock 1,12 1 rasa (B mepecdere Ha HOpMalbHBEIE yCIIOBUs). ONpenaennuTe cocTan
CIUIaBa B MPOIIEHTAX IO Macce.

25. [Ipu nmonmHOM pasNoXKEHUU HPU BBICOKOW TeMmIieparype 54 r HUTpHTA,
HUTpaTa 1 OMXpoMara aMMOHHUS MMoiTydeHo 15,2 r tBeproro ocrarka. [Ipu 3Tom BbI-
nemminock 11,2 mrasa (1.y.). OnpeaenuTs MacChl KOMITOHEHTOB UCXOJHON CMECH.

26. [Ipu okuciennu 38 r cMecu OEH30I1a, CTUPOJIA U U30MPOITMIOEH301a IO/~
KHCJICHHBIM PAacTBOPOM IepMaHTaHara Kaius oOpa3oBanioch 24,4 T OeH30HHON



KHUCJIOTBl ¥ BBIACIUIIOCH 6,72 1 yriekucnoro raza. Onpeaenure KOJu4eCTBEHHBIN
COCTaB CMECH.

217. Cmech, cocrosimas W3 MPOIaaWeHa, MpOoIeHa, MeHTagueHa-1,4, 1-Bu-
HI/IJIIII/IKJIOHCHTeHa-l, IIpyu HKUCUYCPHBIBAIOMIEM KaTaJIUTUYCCKOM THAPUPOBAHUHN
rornionaeT 06beM BOAOPO/Ia, PABHBINM MOJIOBUHE 00BEMa YITICKHUCIIOTO Ta3a (H.Y.),
00pa3yromIerocs Mpyu CKUTAaHUK TAKOTO K€ KoJndecTBa cMecu. Onpeneautb 00b-
E€MHOE COJICpKaHKe IPOMaJrueHa B mapax 3TOH CMeCH.

28. [Ipu nonnom cropanuu 2,72 r cMecH ABYX FOMOJIOTOB MpPEAEIbHbIX YyIJie-
BOJIOPOJIOB, OTIIMYAIOIINXCS IO CBOEMY COCTaBy Ha JIBa aTOMa yIepo/ia, ObIIo To-
mydeHo 8,36 T muokcuaa yriepona. Kakue yrmeBogopoasl M B KAKHX KOJHMYECTBAX
ObuH cMetanbr? MOXKHO JTM HalTH OOIIUiT MeTOo| peleHus Mo00HOM 3a1adu I
cMecei IByX TOMOIIOTOB, OTIIMYAIOIINAXCSA Ha kK aTOMOB yriiepona’?

29. CMech IBYyX TBEpABIX MPOCTHIX BemlecTB Maccoil 1,52 T obpaboranu us-
OBITKOM COJISTHOM KHCIOTHI. B pesymprare peakiuu Beiaenmiock 0,896 i raza u
octanoch 0,56 T HEpaCTBOPEHHOTO BEIIECTBA.

Takyto e HaBecKy cMecu oOpaboTanu n3osiTkoM 10%-Horo pactBopa NaOH. B
3TOM ciy4ae Takxe Bbiaenwiochk 0,896 1 rasa, a Macca TBepAOro ocrarka cocra-
Buia 0,96 r.

B TpeTheM aKcliepuMeEHTe TaKyro e HaBeCKy CMECH I[POKaUBald B OTCYTCTBHE
Bo3myxa. [lomydeHo BeliecTBO, MOJHOCTHIO PACTBOPHMOE B COJISTHOM KHCIIOTE C
BeteneHueM 0,448 1 Hen3BecTHOTO ra3a. ['a3 coOpaiu v MOMECTHITN B OJTHOJIUTPO-
BBIN 3aKPBITHIN COCY/l, HAITOJIHEHHBIN KuciiopogoM. [locne B3auMonecTBrs HEU3-
BECTHOTO Ta3a ¢ KHCIOPOJIOM JaBJICHHE B COCY/IE YMEHBIIIIOCH MPHOIN3UTENH "HO
B 10 pas.

Hanumure YpaBHEHUA OITUCAHHBIX peaKHI/Iﬁ U MMOATBCPAUTE UX IMPABUIBLHOCTH CO-
OTBETCTBYIOUIMMH pacueTamu. [Ipu pereHnu 3a1aun cauTanTe, 4To 00beMbI Ta30B
U3MEPCHEI IIPU H.Y., U OprrHﬂfITe 3HA4YCHUSI OTHOCUTCIIBHBIX aTOMHBIX MacC a0
LIEJIBIX YUCEI.

Pewenusn:

1. Heroprounx npumeceit 1 Bogoposa B 1 T yIiis COAepKUTCA:
0,25+ 0,02 = 0,27 1; cepst u yrepona 1-0,27 =0,73 1.
Ecnu yrnepona x 1, To cepsi (0,73—x) .
C+02=C0O2 S+0,=80:.
CocraBuM ypaBHEHHE:!

ﬁ~x+ﬁ~(0,73—x)=2,62
12 32
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x =0,70 r yrnepoma u 0,03 r (3%) cepsi.

[Tpu cxxuranum 1 mad. T yms cropaet 1000000-0,03 = 30000 T cepsl 1 obpasyercs
(64/32)-30000 = 60000 T cepHHCTOTO Ta3a B TOI.

2. YpaBHEHUS peaKIIui;

Fe + CuCl, = Cu + FeCl,
% X MOJIb X MOJIb

Zn + CuCl, = Cu + ZnCl
% Y MOJIb y MOJIb

Aq(Fe) = 56; Al(Zn) = 65; A:(Cu) = 64.
W3 ypaBHeHuUl peakuuii umeem:

x monb Fe o6pasyet x mons Cu

y Moib Zn obpa3zyeT X mois Cu
HOCKOHLKy MacCa CMECHU IMOPOIIKOB XKE€JI€3a U IMWHKA, BCTYIIMBIINX B PCAKOUIO,
paBHa 6,05 T, TO MOXHO 3am¥CaTh IEPBOE YpaBHEHUE:

56x + 65y = 6,05
B pesynberare nByx peakiuii oopasyercs (x+y) Moib Menu, wim 64(x+y) = 6,4 T.
[Tony4wiu cucrteMy ypaBHEHUI:

{ 56x + 65y = 6,05

64(x+y) = 6,4

peliias KOTOPYIO MOTy4YaceM:
x =0,05 monb u'y = 0,05 monb, win 2,8 T Fe u 3,25 v Zn.

3. Ucxons 3 otHOCcUTENnbHBIX KonuuecTB A U Ho, BcTynaromux B peakiuio,
ornpenenuM 3KBUBAICHT A: 37,6. DTo OJIM3KO K SKBHBAJICHTY XJiopa (BaJICHTHOCTh
1) nnu Hukens (BaJ€HTHOCTH 2) B €r0 COEAMHEHUH C KUCIOpOAOM. B03MOXKHBII
BapuaHT Takxke — okcua onoBa (IV). OueBunHO, b - yriIeKuCIbIi ra3, qaronmi ¢
0apuTOBOM BOIOM OEIBI 0camok kapOoHaTa 6apus’

Taxum oOpa3oM, JeTydast KUAKOCTh — YITIEPOACOAEpIKaIlee COSTUHEHNE XJI0pa,
HUKEJSI WIN 0JI0Ba, O0JIajaroliee BHICOKOH JeTydecThio. Cyzsl o MEeTOIy €ro Io-
Jy4deHHs], OHO MOXKET TaKXKe BKIIIOYaTh B CBOW COCTaB U KUCIOPO/I.

Bosmorknas ommOKka rmpu peleHnH 3a1a9y — HEy9eT MacChl BO3yXa, T.e. apXuMe-
JIOBOM CHJIBI, IEUCTBYIOIIEH Ha aMITyy C KHIAKOCTBIO MPY B3BEILIMBAHUU.
Heo6xonnmo y9ecTs 3Ty CHITY, IeHCTBYIONTYIO Ha Tejo o0bemMoM 1,00 M1 B BO3MyXe
C IDIOTHOCTRIO 29-273/(298:22400) = 1,186 mr/mit ipu 25°C u paBayto 1,63 + 1,186
= 2,816 M. O HEOOXOIMMOCTH y4eTa dTOW CHIIBI CBUACTEIIHCTBYET U OTHOIICHHE
HAaBECOK JKUIKOCTH (HE paBHOE 2), IPH CXKUTAHUH KOTOPHIX 00pa3yIOTCs OTHU U T€
e TIPOAYKTHI B COOTHOIICHNH 1:2.

Sanumem Gopmyny xkuakocta B Buae I(CO)y, TAC T - HEKOTOPOE IEJIOE YHCIIO.
Ecnu D — xJ10p, BBIACTUBIIUKCS ITOCIIE CKUTAHNS HABECKHU B BUJIE Ta3a, TO N MOXKET
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ObITh paBHO U 0,5.
VYpaBHEHHE peaKIH COKUTAHUS KUIKOCTH

23(CO)y +n0; = D, + 2nCO,

IJIA 9TOTO Cliydasa NPUBOAUT K CICAYIOIMIUM COOTHOIICHUAM:

x(D+28n)=2,816 u
(n+ 1)x/2 = 0,604-273/(298-22,4);
3€Ch X - YUCJIO MUJUIMTPaAaMM-3KBHUBAJICHTOB BCIIICCTBA 9

[lepBslit BapuaHT, KOrga MpU OKUCIEHUH >KUJIKOCTH MOIy4yaeTrcs D2 — ras, cooT-
BETCTBYET OJHOMY U3 TpeX BO3MOXKHBIX O — xiyopy. [loncranoBka O = 35,5 B atn
ypaBHEHUS IPUBOAUT K OTPHLATEIBHBIM N, 4TO aOCypIHO.

Jpyroii BapuaHT COOTBETCTBYET TBEPIOMY BELIECTBY A — okcumy. Torna ypaBHe-
HUS CIIEAYET 3aMucaTh B BUJE:

D5(CO)n + (n + 0,5)02 = D20 + 2nCO;
x(D +28n) = 2,816 1 (n — 0,5):0,5x = 0,604-273/(298-22,4).

Ortcroga O + 28,5 = 29n. [loacTaBnss BO3MOXKHBIE 3HaUeHUSI D, paBHbIe 29,5 (HU-
kenb, A — okcua HUKens NiO) u (010Bo, A — okcua onosa SnO3), momydaem n = 2
u Gopmynsl s neryueit xuakoctu: Ni(CO)s u Sn(CO)s.
OxTakapOOHMIIA OJIOBAa HE CYIIECTBYET, IOSTOMY €AWHCTBEHHBIN BapWaHT, OTBE-
YaoIINi YCIOBUAM 3a7a4ui — TeTpakapOoHWI HUKeIsL. CMech, 13 KOTOPOH Mmoiyva-
eTcs JIETYYHH TeTpakapOOHUI, JOJDKHA COEpXKaTh JTUO0 METalTHUeCKUil HUKEIh
B CMECH C BEIIECTBOM — HCTOYHHKOM BTOPOTO HEKOHAEHCHUPYEMOIO JIETY4ero
nponykra, Hanpumep CO», 1100 OAMH M3 OKCHIOB HHUKENIS B CMECH C MHEPTHBIM
BelIecTBOM. B 3TOM ciydae rasoBas cMech Takke coiepskana Obl cMech MapoB
teTpakapOonuina Hukens u CO;.
Wtax, BO3MOXHBI 2 BapHaHTa UCXOTHOH CMECH: HUKENIb U HEKOTOPBI OKCHI (Me-
TaJia) WM OKCHJI HUKENS C HHEPTHON MPUMECHIO.
VYpaBHeHHS peakLunii:

Ni +4CO =Ni(CO)4

MO + CO =M + CO».
4. YpaBHEHUS peakLuii:

2H> + O2 = 2H,0;

2C2H; + 50, = 4C0O; + 2H30.
ITycTts B cMecH OBLIO X MOJIb BOZOPOZA U Y MOJIb alleTHIICHA.
Torzma Macca NCXOOHON CMECH:

2x + 26y = 27 (mepBoe ypaBHEHHE CHCTEMBI).
ITo ypaBHEHUAM peakmuii: u3 X Mok Ho momygaem x Mmobs HoO, n3 ymons CoHy —y

mois HyO. Cymmupys, moirydaemM BTOpOe YPaBHEHNE CHCTEMBI:
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2x + 26y =27

{ 2x +26y =27
2x+2y =3

I {
18x+18y =27

x = 0,5 moms Hz, y = 1,0 moms C2Ha.

5. [TycTs muHKa OBLIO X MOJB, KapOoHATa KaNBIUSI — Yy MOJb, MacChl COOT-
BeTCTBeHHO paBHEI 65-x 1 100-y. 1o ycimoBuro 65x=100y, y=0,65x.
[Toygaetcs Bogopona X Moib, uiH 2x T; CO2 — y Monb, uiu 44y T.

Zn +2HCl = ZnCl, + HQT;

CaCOs + 2HCI1 = CaCl, + COat + H20.

Macca nomrydeHHOU cMecH Ta3oB: (2x + 44y) 1; oobem: 22,.4(x +y) 1;
CpenHsis TUIOTHOCT:

_ 2x+44y
C22,4(x+y)
[oncrasnas y = 0,65x, monyunm
2x+44-0,65 44.0,65
p=— 8 04 =0,83 .
22,4(x +0,65x) 22,4-1,65
6. Jltst permeHus 3a1a4u HEOOXOIMMO:
a. 3ammcats ypaBaeHus paznoxkernst NH4NO3 u NH4NO»:

NH4NO3 = N>O + 2H>0
NH4NO; =N + 2H,0
b. CoCTaBUTH CHCTEMY M3 JIBYX YPaBHEHUI:
m(NH4NO3) + m(NH4NO,) = 100.0
m(NH4NO3) - M(N20)/M(NH4NO3) + m(NH4NO3) - M(N2)/M(NH4NO7) = 47.69
c. Pewmuts cucremy ypaBHEeHUI.
OtBet: m(NH4NO3) =35.0 r; m(NH4NO») =65.0 .

7. YpaBHEHUS peaKLUid:
N>O + Hy =Nz + HyO;
2NO; + 4H, = N2 + 4H,0.

Kak BuHO U3 ypaBHEHU peakiuii, 00beM 00pa30oBaBILIETOCs a30Ta HE MOXKET ObITh
OoJbllle HAYaJILHOTO 00BEMa CMECH OKCHJIOB a30Ta, €CIM KOJIMYECTBO BOJOPONA
COOTBETCTBYET OTHM ypaBHEHUsM. Ho, 1Mo ycloBuSIM 3a1a4yu, KOHEUHbIH 00beM
(225 mu) Gonpbiie HavanpHOTO (200 MIT), YTO yKa3bIBaeT Ha M30OBITOK BOAOpPOIA U
MOJTHOE NMPOTEKaHUE PEAKIINH.

[TycTs B ucxomgHoM cMecu 6buT0 X Mt okcuja a3ota (I) m y mur okcuna azora (IV).
Hawanbnerit 00beM cmecu X +y = 200 mut.

Jiist BBIpaKeHUs] KOHEYHOTO 00beMa CMECH 3alTUIIeM CIIEIYFOIIIe ypaBHeHI/U{:91



1) Koneunasi cmech cOCTOUT M3 M3OBITOYHOTO Bopopona M azora. O0bem azora
paseH x+0,5y, 4To cienyeT U3 ypaBHEHUI peaklny.
2) O0BbeM mpopearupoBaBILEro BOAOPOAa paBeH X + 2y, a ero u30bITok 300—x-2y,
OTCIO[]a KOHEUHBIH 00beM CMECH PaBeH

225 =x+ 0,5y + 300—x-2y;

y =50 M., x =200—y = 150 M.
O0wem okcuaa azora (I) — 150 M, 06bem okcuna azora (IV) — 50 mo.

8. YpaBHEHHUS pPEeaAKIHA
2H, + O, =2H;0;

CH4 + 20, =CO, + 2H>0.

CornacHO ypaBHEHHSAM PEaKLUUH B pe3yibTare TOPeHHsl NepBOHAYAIBHBIH 00beM
cMecH BOAOpoJa U MeTaHa yMeHblaercs. [1o ycinoButo 3anaun, Ha4aabHbIH 00beM
cmecu paBed 130 mi1, a 00mmii 06vem mocne cropanus — 144 mur.
Tak kKak a30T He BCTYINAeT B PEaKLUIO U €ro 00beM He MEHSETCs, IPUPOCT 00beMa
JNOCTUraeTcs 3a cueT M30bITOYHOro Kucinopona. CiaenoBarenbHO, KUCIOPOX ObLT B
N30BITKE U peaKLK TOPEHHS MPOLUIN 10 KOHIIA.

V(CO2) = V(CHy4) = 144 — 72 =72 mm.
O6beM cMecH TOociIe TOPEeHusI:

144= 130+200 — V(H2) - 12V(Hy) - 272.
00BeEM 110 00beM O», 00beM O»,
ropeHust 00beTMHUB- 00beIMHUB-
merocs ¢ Hp merocs ¢ CHy

Otcrona V(Hz) = 28 mi, V(N2) =130 —72 —28 =30 M.

9. YpaBHEHHE peaklnu:
2M + 2H,0 = 2MOH + Hy

M — menounoii meramr, v(Hz) = 0,1 mons; v(M) = 0,2 MoIb; cpeaHsist MOJSpHAs
macca: Mg = m/v = 4,6/0,2 = 23 r/Monb (COOTBETCTBYET aTOMHON Macce HaTpHus).
W3 gero crnemyet, 4TO BTOPHIM KOMIIOHEHTOM CILIaBA MOXET OBITH TOJIBKO IIIEI0Y-
HBIH METajUlI ¢ OTHOCUTEIBHON MacCcOi MeHbIIe 23, 3TO-TUTHH; CIUIaB COCTOUT U3
pyOHIMSI U TUTHA.

VRb) + vLi) = 0,2 (Monb);

merp) + meLi) = 4.6 (r);

VRM(rb) + V(L)M(Li) = 4.6;

VReM®b) 1 (0,2-VRE)M(Li) = 4.6;

VRb)*85,5 + (0,2—V(rp))+7 = 4.6;

V®b) = 0,0408 (Mo1B); V(Li) = 0,1592 (MOmB).
Takum 00pazom, COCTaB CMECH:
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~ 0,0408-85,5-100

o(Rb) = e ~76%
o(Li) = —0’159j : 67'100 ~ 24%

10. Acu=63,5, Ang=108,
Cu + 2AgNO3; = Cu(NO3), + 2Ag
m y X
ITycTh X — Macca ocakIeHHOTO cepedpa, y — Macca pacTBOPEHHON Me/IH.
65,3/y =2,108/x
x-y =101,52 - 100,00 = 1,52

x=152+y
65,3 216
2= = =0,63,x=2,15 (1) Agt.
y L2ty YT 00hx=215MAg
Macca Hutpara cepebdpa: (840/1000) - 0,5 - 170=71,4 r AgNO3,
170r—108
714r—XT, x=45,36 r Ag+.

Macca cepebpa, TOIIEAIIETO Ha OCAXKICHHUE:
4536 -2,15=4321r
Macca xnopuza:
108 r Ag+ — 35,51 Cl-,
4321 — XTI, x=14,2 Cl-.
Mmach = 58,5, Mxcn = 74,6.
[Tycts z - Mmacca NaCl B cmecu, k - macca KCl B cmecu;
z 1 NaCl conepxur 35,5/58,5x Cl—;
k r KCl — 35,5/74,6x Cl—;

35,5z N 35,5k
58,5 74,6
z+k=25

=14,2

Otkyna z=17,6 r NaCl, unu 70,2%;
k=7,4 r KCI, umu 29,8%.
9. CMech JOIKHA YIOBIETBOPSATH CIEAYIONIMM yCIOBHSIM:
a) MeTaJlI JOJDKEH pearupoBaTh C pa30aBIIEHHOW CEPHOM KUCIIOTOM, a €ro OKCUI —
MOJTHOCTBI0 BOCCTaHABIUBATHCS BOJIOPOIOM;
0) MeTalul B OKCHJIE JIOJDKEH UMETh OOJIBIIYIO TOJOXHUTEIBHYIO CTEIIEHb OKUCIIe-
HUS, 4eM B cynbdare, IOIydeHHOM IIpH peakiuu merauia ¢ HoSOgs.
[Ipumeps! cmeceit:
1) Sn u SnO,
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SnOz+2H> = Sn+2H>0,

Sn+H>SO04 = SnSO4+H 1.
MomnsipHoe cooTHouenue 1:1.
2) Fe u FexO3

Fe>O3+3H, = 2Fe+3H;0,

Fe+H>SO4 = FeSOs+Hx 1.
Imons FerO3 mpu BoccTanoBieHn oOpasyet 2 Moiib Fe, mpu pacTBOpEHHU KOTOPBIX
B H>SO4 o6pazyercs 2 mons Hp. 1 mons Fe npu pactBopennn B HoSO4 oGpazyer
1 monp Bogopona. Beero oopasyercs 3 monp Ho. CnepoBarenibHO, MOJISIPHOE OT-
HOILIEHHE MEeTajlla ¥ OKCUaa B cmecH 1:1.
3) Fe u Fe3O4

Fe;04+4H, = 3Fe+4H,0,

Fe+H>SO4 = FeSOs+Hx 1.
1 monb Fe3O4 obpasyer 3 mons Fe, 3 mons Fe Boccranasnusator 3 mons Ha u3
H>S04, nosTOMy MOJISIpHOE OTHOIIEHNE METAIUIA U OKCUAA B cMecH - 1:1.

11. A —NH3, 5 —NO3,
B uI' — NH4NO> u NH4NO;3,
2NH3+2NO>+H>0 = NH4NO2+NH4NO3,
I, E =Nz, NoO
NH4NO2/NH4NO3; = N>+N,0+4H,0,
(to,P) am.ayra
2NO,

N>+3H; =2NH3, N>+O;
KOMH.T-pa:

2NO+0; = 2NOs.

12. [Ipoxanusanue:
2NaHCO3; = Na;CO3 + H,O + CO,
O6paboTtka ocratka HQ:

Na,COs + 2HCI = 2NaCl + H20 + CO»
ITycte B cMecu Ha 1 moins NaHCO3 npuxonutcsa x monb Na,COs3. Ilpu npokanu-
Banuu u3 1 momp NaHCO3 o6paszyercs 0,5 mons CO2, a B ocTaTKe COAEPIKUTCS
(0,5 + x) moxs NaCOs.
[To ycnosuto: Vi(CO2) = 0.6V2(COy); T.e. n1(CO2) = 0.6 nx(CO»);
0,5=0,6 (0,5 + x); orcroma x = 0,333.
Monsiproe cootHomenre NaHCO3 u Na,CO3 B UCXOTHOI CMECH COCTABUT:
n(NaHCO3) : n(NaxCO3)=1:0,333=3:1

13. YpaBHEHUS peaKlUii:
2AgNO3 =2Ag + 2NO,t + 04!
V: X X x/2
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2NaNO3 =2NaNO; + Oo!
v: y y/2
[Tpu nponyckanuu NO; u O; B Boay okcup azora (IV) nmormiomaercs moiHOCTEIO
(Tak KaK KUCIIOPOA, COINIACHO YPaBHEHHSM PEAKLUH, B H30BITKE):

4ANO; + Oy + 2H>0 = 4HNO3
% X x/4
[TepBoHauanpHO OBLIO (X+X/2+y/2) MoOJb Ta3a, 3aTeM (X+X/4) MOJb MOTJIOTHIIOCH.
Orcroma x+x/4 = 2/3(x+x/2+y/2), nmm y = 3/4x.
Urak, B cmecu 6110 170 x T AgNO3 11 85-3/4x = 63,75x T NaNO3,
yT0 cocraBister 72,72% AgNO3z u 27,28% NaNOs.

14. [TycTh B cMecH X T MarHus, y T allOMHHUS U Z T 0OJI0Ba (WM, COOTBETCTBEH-
HO, X/24, y/27 n z/118,7 M0onb Ka)KI0r0 MeTaa).

Mg + 2HCl = MgCl, + Ha; Mg + 1/20, = MgO;
Al + 3HCI1 = AICI; + 3/2Ho; 2A1+ 3/20,2 = ALLO3;
Sn + 2HCI1 = SnCl; + Hp; Sn + Oz = SnOs.

W3 ypaBHenwuii cnenyer:
1 Mob Maruus BeITecHsET 22,4 11 BOOOpOA,
x/24 MoNb MarHus BeITeCHAET (x/24)-22,4/1 n Bomopona.
AHANOTUYHO 151 aIFOMHHUS U 0JI0BA, a TAKOKE [T PeaKUUil OKUCICHHUS:
1 Monb maruus obpasyer 40 r okcuna,
x/24 monp maraus obpasyer (x/25)-40/1 r okcuaa.
3anuiieM CUCTEMY YpaBHEHUM:

Xx+y+z=0,75
x/24:22,4 +y/27-1,5:22,4 + 7/118,7-22,4 = 0,784
x/24+40 +y/27-51 +2/118,7-150,7 = 1,31

Pemas sty cucrtemy, noinydaem x = 0,48 r maruus, y = 0,27 T antOMHUHMS, OJIOBO B
cMecu oTcyTeTByeT (z=0).

15. OKcH Marausi pacTBOPSIETCS B KUCIIOTE:
MgO + 2HCI1 = MgCl, + H,0;

mpu 3ToM ucnonb3oBaiu 320,7-0,205 = 65,74 r HCI, uimu 1,80 mons. s pac-
tBOpenus 19,2/24 = 0,8 mons marHust Tpedyercst 1,60 MONb CONSHONH KHUCIOTHI.
[MockonbKy KucnoTh okazajock Ha 0,20 MoJb Gonblie, TO B IPOAYKTaX TOPEHUS
JIOJKHO OBITH elle Kakoe-IH0o coerHeHue, cojepkaliee Marauuid. Takum coenn-
HEHHUEM, IO-BUIUMOMY, MOXKET ObITh HUTpuUJ MarHus MgzNz, oOpasyrorumics
HapsILy ¢ OKCHJIOM IIPY TOPEHUH MarHus Ha BO3JyXe:
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2Mg + O2 = 2MgO; 3Mg + N2 = Mg3Na.
ITpu pacTBOpEHUM HUTPHU/IA B KHCIIOTE:
MgzN; + 8HC1 = 3MgCl, + 2NH4Cl.
[Tpu npokanBaHUM MPOLYKTOB OyAET UATH PEaKIIUS:
2MgCl, + H,0 = (MgCl),0 + 2HCl.
B xongencare npucyrcrytor NH4Cl; HCIl u H»O.

16. VYpaBHEHHUS pEeaKIMA:
H; + Clb =2HCl; 2H; + O, = 2H»0;

HCI + NaOH = NaCl + H,O

Ha mefitpamm3aruio HCl monwto 1,6  NaOH, uto coctasmsiet 0,04 MoIb.
CrnenosarensHo, V(HCI) = 0,04 moms. Ha o6pazoanue HCI nomio mo 0,02 Moib
H> u Cla. C okcunoM Meau mpopearupoBalt n30bITok Ha:
CuO + Hy=Cu+ HO
1 Mmons — 16T O,
x Mojip — 0,96 T,
x=0,06 MoaB BoTOpOIA.
Ha o6pazosanune Bonp! nonuio 1—(0,06+0,02+0,02)=0,9 mons razos,
u3 Hux: 0,6 moab Hy u 0,3 mons Os.
Takum 06pazom, coctaB cMecH (J1):
Clr - 0,448 (2%); O2 — 6.72 (30%); Ho — 15.232 (68%).

17. Bo3MoskHBIE peakiyu:
Fe + 2HCI = FeCl» + H» @)
2Fe + 3Cly = 2FeCl3 2)
2FeCly + Clp =2FeClz  (ecnu XJiop B U30BITKE) 3)

O603Ha4MM yepe3 X MOJIb — KOJIM4ecTBO XJ1opa, (1—x) monb — konmuectso HCI B
cmecu. Torna 71-x T — Macca xiopa, a 36,5(1—x) r macca xjgopoBoaopona. Tak kak
Macca JKeJIe3HBIX ONMWJIOK IpPH NMPOKATUBAHUM B CMECH XJIOpa U XJIOPOBOAOPOAA
yBenu4Iuiaachk Ha 42,6 T, TO MOKHO 3alMcaTh CIAEAYIOIIEe COOTHOIIEHNUE:!

71x +36,5(1-x) — (1-x) = 42,6.

Ortctroma x = 0,2 Moib xJopa (4,48 1), a ximopoogopozaa osuto 1-x=0,8 moms (17.92
11). ITockoapKy B H30BITKE B CMECH XJIOPOBOAOPO (a He XJIOp), TO peakius (3) He
UJICT.

18. Hcxons m3 ycnoBus 3a1aud, MOXHO NMPHUHTH K BBIBOAY, YTO C KHCIOTOH
pearupyror 0b6a MeTajia, a co UIeJI0Yblo — OWH, T.€. OAMH U3 METAJIOB, 00pa3yro-
LIMX CIUIaB, aM()OTEPHBIH.
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1-11 sapuanm peutenus.
st perieHus 3aa4u CeyeT ONpeIeInTh MOHATHE SKBUBAICHTA. DKBUBAJIICHTOM
XUMUYECKOTO 3JIEMEHTA Ha3bIBAIOT TAKOE €r0 KOJIMYECTBO, KOTOPOE COCAUHSIETCS C
1 MoIIb aTOMOB BOZIOPO/A MJIM 3aMEILAET TO e KOJIUYECTBO aTOMOB BOAOPOJA B XU-
Muyeckux peakuusax. 1120 ma coorBercrByet 0,1 Monb aroMoB Bogopoaa. Takum
oOpasom, B 1,7 r crmaBa conepskutcs 0,1 sxkBuBaneHTa aM(oTepHOrO MeTallia, a B
1,02 r conepxkurcs B cymme 0,1 s3xBuBaneHTa oboux meTtaios, T.e. 1,02/1,7=0,06
SKBHBaJICHTa aM(OTEPHOTO MeTallla U, COOTBeTCTBeHHO, 0,04 3KBUBaJNCHTa ApY-
rOro MeTaia. YUUThIBasl 3TO, a TAKXKE TO, YTO METAJUIBl B CIUIABE COAEPKATCS B
SKBUMOJISIPHOM COOTHOIICHHH, MOTY4YaeM, YTO BaJCHTHOCTH METAJIJIOB OTHOCATCA
Kak 2:3, mpuueM amMQOTEepHBI MeTall — TPEeXBaJeHTHBIH. B uTore mpuxoaum
K ypaBaenuto 0,06x + 0,04y = 1,02, rae X U y — 3HaYCHUS 3KBUBAJICHTOB, WU
3x + 2y =51, mpuuem 3x = Ami); 2y = Aomz), T.€. CyMMa aTOMHBIX Macc METaJuIOB
paBHa 51. U3 [lepuoguyeckoil TabNMHIBI HAXOAMM, YTO 3TO ATFOMUHUN U MAarHUM.
[anee nerko HalTH NPOLEHTHBINA cocTaB ciuiaBa: 53% amomunus u 47% MarHusl.

2-ii eapuanm peuieHus:
O0wem Hy, BIZIENI€MOTO BTOPBIM METAIIIIOM M3 KUCIIOTHI:

1120-1,02/1,7 = 672 M,
CJIeZI0BaTeNbHO, EpBhIM: 1120 — 672 = 448 M.
OtHomenne BanentHocTer Vi(H2)/V2(Hz) = B1/By = 448/672 = 2:3 (mansie (1-3)
nenble yncna). CnenoBaTellbHO, BAJIGHTHOCTH MeTauioB: 2 u 3. Otciona o0beM
BOAOPOAA U3 KUCIOTHI, €CJIM KOJTUYECTBA METAIJIOB COCTABIISLIN IO N MOJIb, PABEH:

(1 +2/3)-22400n = 1120,

n=0,02.

(A11+A2)+0,02 = 1,02,

A1tAr=51.
Janee —kak B epBOM pPELICHUU.

19. [Ipu mporyckanuu cepoBOIOPOIa B PACTBOP CMECH XJIOPUIOB: MarHus (a
Moutb), sxernesa (I1I) (b monp) u menu (II) (1—a—b) moms:
MgCl, + HoS ——= He uzer;

2FeCls + HS — 2FeCl, + S} + 2HC;
(macca ocanka 32b/2 = 16b);

CuCly+H,S — CuSj + 2HCl
(macca ocanka 96-96a—96b).
O6mras macca ocamka: (96-96a—80b)r.

96 +8b—38a :2,51(iﬁééiéNazS) (1)
96 —96a —80b ifiadi e HaS
[Ipu nobGaBneHNU cepoBOAOPOIA K CMECH XJIOPHIOB MarHus (a Mois), xemnesa (II)
(162,5/127)b = 1,28b u meau (II) (1-a—b) Momnb:
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MgCl, + HoS — He uzmer;
2FeCl; + H,S — wHe uger;
CuCly + HzS — CuSi+ 2HCI
(macca ocanka 96 — 96a — 96b).
O6mrast macca ocamka: (96 — 96a — 96b) 1.
[Ipu noGaBneHnm cyabhuIa HATPHS:
MgCl, + NasS + 2H,0 = Mg(OH),} + H,St + 2NaCl
(macca ocanka 58a);
FeCl, + Na,S — FeS|+ 2NaCl
Macca ocazmka 1,28b-88);
CuCly + NazS — CuS| + 2NaCl
(macca ocanka 96 — 96a — 96b).
O6mrast macca ocamka: (96 —38a+ 16,6b) T
96—38a+16,6b:3’36 2)
96 —96a —96b

pemraeMm cucteMy ypaBHeHu# (1) u (2);
a=0,2 moms MgClp; b= 0,5 monps FeCl, ¢=0,3 monp CuCl
Haxomum coctaB cMecH:

o(MgCl2) = 0,2:93 100 = 19'100:13,50%
0,2-95+0,5-162,5+0,3-135 140,75
o(FeCly) = 221625 150 8125100 5, 55 o,
40,75 140,75

®(CuCl2) =100-13,50-57,72 = 28,78%

20. [Ipoucxoasiiue peakiuu:
Ca+2C = CaC; 4Al1+3C =AlCs
CaC; + 2HCI1 = CaCl; + CoHa
AlsC3 + 12HCI = 4AICl; + 3CH4!
CTCXI/IOMeTpI/I‘IeCKI/Ie CXEMBbI:

Ca — CaC; — CyHo!
4A1 — Al4C3 — 3CHy, wmn 4/3 Al — CHy

Beigenmunocs x Mok CHy 1 (0,5 —x) mone CoHz, koTOphIe 00pa3oBaivch
u3 1/3x monb Al4Cs u (0,5—x) mosib CaCa, COOTBETCTBEHHO;

9TH KOJIMYECTBA KapOua MoiayIeHb
u3 4/3 monb Al u (0,5 — x) Mo Ca, COOTBECTBEHHO.

Orciona:
4/3.27 + (0,5 —x)-40 = 18,8
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36x +20—-40x=18,8
x = 0,3 mosms CHyg
T. €. UCXoaHas cMech coxaepkana 0,4 mons Al (10,8 r) u 0,2 mons Ca (8 1).

21. B kucnopose o6a MeTanmia CroparoT OTHO3HATHO:

2Mg + O, = 2MgO; 3Fe + 20, = Fe304
[Tyctbs Maraus OBLIO X MOJIb, JKelle3a y MOJIb, TOT/Ia Macca CMeCH

24x + 56y = 6,24/2 = 3,12;
Macca MpojyKTa CropaHus

40x +232/3 .y =4,72.
Pemras cucteMy ypaBHEHUM, HAXOIUM

x = 0,06 MOITF Maraus;

y = 0,03 monb xenesa.
B Bozmyxe MarHuii 9acTHYHO pearupyeT ¢ a30TOM, 00pasysi HUTPHU MarHus:

2Mg + Oz =2Mg0O; 3Mg + Na = MgzNy;

3Fe + 202 = Fe304
[Iycte ¢ a3oToM mpopearupoBalio Z MOJb MarHus, a ¢ kuciopomom (0,06 — z)
MOJIb MarHUs; TOTJIa MAaccy MPOIYKTOB CTOPaHUS MOXXHO BBIPA3HUThH CIEMYIOIINM
obpazom:

4,52 = (0,06 —z)+40 + z/3-100 + (232/3)-0,03

MgO MgzN» Fe304

orcrona z = 0,03 mob.
N3 0,03 monps maraust obpasyercs 0,01 Monp HUTpHIA Maraus, U3 KOTOPOTO IO
nerictBueM Boabl Beiensercs 0,02 Mojib aMMHaKa:

MgzN; + 3H,0 = 3Mg(OH), + 2NH;!
0,01 momp 0,02 moinb
O6wem ammuaka V = 0,02 mons «22,4 i/mons = 0,448 1 (H.Y.).

22. IIpu cropanuu MPOUCXOAST NPOLIECCHL:
CH4 + 20, =CO7 + 2H,0;
CoH;, + 2,50, =2C0O;7 + Hy0.

Coornomenne oobemMoB CH4:CO, = 1:1, a B ciyyae anermiena — CoHo:CO; =
1:2, T.e. Ha KaXpIH | MOJIb alleTHIIEHA MPUXOAUTCS | MOJIb U30BITKA YIIIEKHCIOTO
raza. O0ObeM MPOJYKTOB MPEBHIIIAET 00beM UCXOAHON cMecH Ha 32 — 20 = 12 wmur,
3HAYNT, W alleTuaeHa Obuto 12 M, a Metana — 8 mi, uto cocrasisieT 60 u 40%
COOTBETCTBEHHO.
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23. YpaBHEHHUS PEAKIIMNA:
CrCl; + 2AgNOs = Cr(NO3), + 2AgCly
Cr(NO3), + AgNO3 = Cr(NO3); + Agj
WU B CyMMeE
CrCl + 3AgNOs = Cr(NO3); + 2AgCl| + Agi
AHaJIOTHYHO
CrBr; + 3AgNO; = Cr(NO3)3 + 2AgBr| + Agi

[pennonoxum, uro B cMecu 0610 X T CrCly u (13,95 — x) 1 CrBra.
CuntaeM peakiyu MPOTEKAIOIIMMHU KOJTHYECTBEHHO!

123 r CrCl, mpu peakumu o0pasyroT 395 r ocanka AgCl u Ag
x T CrCl, npu peakunu o6pazytot (395/123)-x T ocanka AgClu Ag

212 r CrBr2 npu peaxiun o6pasyior 484 r ocagka AgBr u Ag
(13,95 — x) r mpu peakuuu 00pasyroT (484/212)+x r ocanka AgBr u Ag

CocraBuM ypaBHEHUE:
(395/123)-x +484/212+(13,95 — x) = 32,99,
oTkyna x = 1,23.
Hrak, B cmecu 0bu10 1,23 1 CrClz (0,01 Moas) 1 12,72 T CrBrz (0,06 Moib).

24, [pu peakiuu pyOuIUs ¢ BOJOH BBIACIACTCS BOIOPOI M 00pa3yeTcs pac-
TBOP IIETIOYH:

2 Rb + 2H,0 = 2RbOH + H, | (1)

X MOJIb 0,5x MOJIb

[IpenmonoxumM, WHEPIHSI MBIIUICHNS HE TO3BOJSIET HAM BCIIOMHHUTH, YTO TaKOH
pacTBOp pearupyer ¢ WHKOM, TOIJIa ITYTEM JJIEMEHTAPHBIX PAacueTOB MOIydaeM
coctaB cmecu: 85,5% Rb, 14,5% Zn, u nonygaem cBou 4 6amna u3 10 mo pasz-
OaJToBKe.

Ha camoM Jiesie IUHK PacTBOPSICTCS B PACTBOPE HICTIOYH:

Zn + 2RbOH = Rb,Zn(OH)s + Ha! ()

Y MOJIb Y MOJIb
KomnuuectBo pearupyromero nNMHKa onpeacjIsaeTCd KOJINYECTBOM I'HAPOKCHUAA py-
ouaus, T.e. METAIUINYECKOTO py61/1/:[1/m B UCXOJHOHU CMECH.
uuk nmpopearupyet NonHOCTHIO, eciu y < 2X. [Ipu 3TOM ycinoBuM cocTaB cIuiaBa
MOXET OBITh pacCcunTaH pCUICHUEM CUCTEMbI ypaBHeHPIP'IZ

{ 85,5x + 65y =10

0,5x +y = 1,12/22,4=0,05

%%nyqaeTca x =0,127 nu y = -0,0135, T.e. B cMecH OTpULIATETFHOE KOJIMYECTBO



LUHKA, ¥ BAPUAHT C IOJHBIM PACTBOPEHUEM LIMHKA HE TIPOXOMT.
CnenoBarenbHo, y > 2X. [Ing ompeneneHusl cocTaBa clijlaBa MOXKHO COCTaBUTh
(dopManIbHO-CyMMapHOE YpaBHEHHE PEAKIIUH:

2Rb + Zn + 4H,0 = RbyZn(OH)4 + 2H, ! (3)

MIPU 3TOM, KaK MBI yKe BeISICHWIH, Becb RDOH pacxomyercs Ha peakuro ¢ IUHKOM
1 BOZIOH. B COOTBETCTBUU C 3TUM ypaBHEHUEM

2:85,5r Rb u 65 1 Zn BeigenstoT 44,81 Ho
x1 T Rbuyi r Zn Bemenstor 1,12 m Ho,

otkyna X = 4,275 v Rb u 1,625 r Zn, wim B cymme 5,9 T, ocTalbHOE KOJTHMYECTBO
(10 - 5,9 =4,1) mpuxoanuTcs Ha IUHK, OCTABIIUICS IOCIE peaKuu (2).

Cocrag crutaBa — 42,5 % pyounus u 57,25 % uunka. O0 olieHKe HEMOIHOTO OTBETA,
KOTJIa HE YYMTHIBAeTCS peakuus (2), CM. BBIIIE.

25. Peakuu pasznoxenus:
NH4NO, = N, + 2H,0 (1
2NH4NO3 = 2N3 + Oz + 4H,0 (mipu BBICOKO# TeMIieparype) 2)
(NH4)2Cr207 = Nz + Cr203 + 4H,0 3)

[TockonbKy eqMHCTBEHHOE TBEPAOE BEIIECTBO, OCTAIOIIEECs MOCTe MPOKaTUBAHUA,
ato okcua xpoma(Ill), To MOKHO MOCUYUTATh, CKOJIBKO OMXpOMAaTa aMMOHHSI OBLIO B
HCXOJHON CMECH U CKOJIBKO a30Ta U3 HETO MOJTYYHIOCH:

U3 232 r (NH4)2Cr,07 monywaercs 152 r Cro03 u 22,4 1 N»
m XT (NH4)2CrnO7 — 1521 CrOsmy a1 Na
Otkymax =232,y =2,24 1.

[IprBoauM 3amady K CTaHAAPTHOHN «3a/lade Ha CMECH»: BBIYUTAaeM U3 o0Iiel mac-
CBl HCXOHOM CMECH Maccy OMXpomara, Iojy4aeM CyMMapHYI0 Maccy HUTpUTa U
Hutpara 54 — 23,2 = 30,3 . A 00beM BBIIEIHUBIINXCS MIPH PA3IOKEHUHU ITUX JIBYX
BeIeCTB ra3oB (0e3 BOJbI, T. K. YCIOBUS HOpManbHbIe): 11,2 — 2,24 = 8,96 1.
Pemaem 3Ty craHmapTHYyIO 3a1a4y:
[Tycte HuTpUTa n T, TorAa HuTpara — (30,3 —n) .
Mo peakmuu (1) momyuutcs 22,4 +n/54 1 a3ora
o peakmuu (2) momyuutcs 44,8 +(30,3 —n)/160 1 Np +22,4+(30,3 —n)/160 1 O,
B cymme nonyuaem
44,8+(30,3 —n)/160 + 22,4+(30,3 —n)/160 = 8,96
orkyna n =9 r NH4NO», (30,3 —n) =21,3 r NH4NO3

26. 6,72 n yrmekucnoro raza — 0,3 Moib;
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24,4 T 6eH301iHOI KHCIOTHI — 0,2 MOJIE.
[Tycth B cMecH X MOJTb CTHPOJIA Uy MOJIb H30MTPOITIIIOeH301a. Peakinu okucieHus:

C¢HsCH=CH, — CcHsCOOH + CO»
CsHsCH(CH3), — CcHsCOOH + 2CO»

HOCKOJ'ILKY OCH30J1 HE OKUCIIAETCS B ATUX YCIIOBUSX, TOJTYYHUM:

x+2y=0,3
x+y=0,2
x=y=0,1

Torna B cmecu 10,4 T ctupomna, 12,0 T uzonponmidensona 15,6 T 6ersona.

27. Peakuuu ruapupoBanus (LUK THAPUPYETCS TOXKE, TOCKOJIBKY THJIPUPOBA-
HUE «UCUEPIIBIBAIOIIEE»):

H,C=C=CH; + 2H; = H3C—-CH»—CHj3
H3C-CH=CH; + H, = H;C-CH»—CH3
H,C=CH-CH,—CH=CH, + 2H, = H3C-CH,—CH,—CH>—CHj3

sz +3H, —== NN

ITycTs B cMecH OBLIO a MOJTB TIPOMajreHa, b MoJIb MPoIeHa, ¢ MOJIb TIEHTaANeHa,
B MOJIb BUHHWJIIMKIIONIEHTEHA. TOr/a KONMMYeCTBO BOJOPO/IA TSt IOJTHOTO THAPHPO-
BaHus: 2a +b + 2¢ + 3d.
[To peakiusam coxuranus, KonuuecTBo odpasyromierocss CO2: 3a + 3b + Sc + 7d.
CormnacHo yCIIOBHIO,

2a+b+2c+3d=0,5-(3a+3b+ 5¢c+ 7d), unu

0,5a=0,5b + 0,5¢ + 0,5d, nin

a=b+c+d,Te. KOTHIECTBO a PAaBHO KOJHMUYECTBY OCTAJIbHBIX KOMITOHEH-
TOB cMecH, uir 50 MOJIbHBIX %o.

28. 26,5% CsHiz2 u 73% C7Hi6, mu60o 79% CsHi4 11 21% CsHis.

(0,455+0,318K)a-kb  _ 0,455a
5-0,318a ’ 50,3184

rae a —Macca CO, b — macca yrmeBonoponoB CnHonz v CorkHnt2k+2).

20. Crtporo roBopsi, 3a1a4a He SBISIETCS 3aadeid «Ha cMecn». Ho, MOCKONBKY
pacueThl BCe paBHO MapauIebHbIC, MBI TIOMECTHIIN €€ B 3TOT pa3zieil.

a) Peaknus ¢ conmsiaot kucmnoroit: 1,52 — 0,56 = 0,96 r meramia npopearu-
posaiio, 0,896 11 Ha 0oOpa3oBaoch.
Atommuast macca Mmetamuta M =11,2+0,96/0,896n =12 nr.
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BosmoxabIC peUICHU:

aToMHas Macca BaJIEHTHOCTb DJIEMEHT
12 1 C He moaXOauT
24 II Mg noaxogut
36 111 Cl He moaxoauT

peakuus: Mg + 2HC1 = MgCl, + Ho.

0) Peakrmus co menounto: 1,521 —-0,96 1=0,56T,
sremMeHTHl Beaeamm 0,896 1 Ho.

ATtomMmHas Macca dJIeMeHTa:
M=11,2:0,56/0,896.n = 7n (T).

Bo3MoxxHBIE peleHus:

aToMHas Macca BAJICHTHOCTH  BJIEMEHT
7 1 Li ze mogxoaut
14 11 N He mogxomut
21 11T Ne He onxoauT
28 v Si mogxomuT

peakmus: Si+ 2NaOH + H,0 = NaSiO3 + 2H».
B) B3aumoneiicTBre 2IIEMEHTOB APYT C APYTOM:

2Mg + Si = Mg»Si
0,96r M + 0,56 r Si = 1,52 r cunuuuaa MgxSiy.

MaccoBble nonu:
oMg = 0,96/1,52 = 0,63;
osi =0,56/1,52=0,37;
x:y=0,63/24:0,37/28=2:1,
YTO TTOATBEPKaaeT GopMyITy CHINIIAAA Maraus Mg, Si.
r) Peakrus cunummma ¢ KUCIOTOM:

Mg>Si + 4HCl = 2MgCl; + SiHy;

0,02 monp 0,02 MOIb.
n) Peakuus cunana ¢ KUCIOpOIOM:

SiH4 + 20, = Si0; + 2H50.

Kwucnopona 6110 1 mutp, nimm 0,0446 MoIb.

Pacxon kucnopona B peakiuu — 0,04 Moinb, T.€. MOCIE PEeAKUUH €r0 OCTalOCh
0,0046 MoB.

[IpuanMaem, 9To TeMIiepaTypa HEM3MEHHA U COTIOCTaBIIsIeM JaBlieHHE B COCYE 0
Y TIOCTIE peakInu:

P> =0,0046/0,04 « P; guto coorBercTByeT 0,1P].
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Pa3pen 11.

AnropuTtMbl pelieHUs KaueCTBeHHbIX 3aday

1. PaccyxaeHus o «KnoYMKax», Unu noyemy sagayu
Ha3bIBaKOTCH «Ka4€CTBEHHbIMMUY.

B nepBom pasnese paccMOTpeHb! crioco0bl popMaTi3aluy penieHui 3a1a4, B KOTo-
PBIX XUMHUYCCKUEC HpO6HeMBI SABJIAIOTCA BTOPUYHBIMH, BBITCKAIOIIUMU U3 PACYCTOB.

Bo BrOpoM paznerne monbITaeMcs cAenars Bce Ha000pOoT: XUMHUYECKasi COCTaBIISIO-
mas sIBJISIETCS NEPBUYHOM, T.€. JIOTUKA PEIICHMs 33aa4d COCTOUT B XUMHUYECKHUX
paccyXJIeHHUsX; a pacuyeThl (€CIIM OHU €CTh) — BTOPUYHBIMH, yTOUHsIOIMMU. [1ycTh
JlaXKe pe3yJIbTaT pacuera sIBISETCS KIIFOYMKOM K Ka4YeCTBEHHOM 3a1a4e, OT 3TOTO €€
JIOTHKA HE CTAHOBUTCS MEHEE «KaueCTBEHHOW», U Takas 3ajaya IonaaeT BO BTOpOil
paszuern.

Takas KJ'IaCCI/I(l)I/IKaLII/IH B OOJIBIION CTEIEH! YCJIOBHA, TOCKOJIBKY CTCIICHb BAXKHO-
CTH TOM UJIM MHOM COCTABIISIONICH B JIOTHKE peUICHUs 3aJa91 — HAIlIC YMO3PHUTCJIb-
HOC 3aKIIIOUYCHUEC, KOTOPLIC, OAHAKO, IO MTPUYXNHAM HEKOTOPOI'O OMbITa B HOZ[OGHI:IX
BOIIpOCax MOr'yT NpE€TCHAOBATh HA OTHOCUTCIIbHYIO UCTUHY.

T.e. «kaueCTBEHHBIMH z[aBaﬁTe Ha3bIBATb HC TOJIBKO 3a/1a4d, B KOTOPBIX HCT HU
OHHOﬁ I_[I/I(l)pI:I, HO U 3aJ1a4u, B KOTOPBIX ]_[I/I(I)pBI €CTb, HO KJIFOYEBBIM MOMCHTOM
SABJIAIOTCA XUMHUYCCKUC ABJICHUS, IIPCBPALLICHUA; 0e3 3HAHHS XUMHUU TaKYyo 3a1a1y
peIIUTh HECBO3MOXHO.

Xopo1ro cocTaBneHHAs 3a/1a9a, IpeAHa3HaYeHHAs U OIMMITHA]T ITKOJIBHUKOB 110
XMIMHH, HE JIOJDKHA TPEOOBaTh OT PEIIAONIeTr0 3HAHUN, BBRIXOAAIINX 32 IIKOJIBHYIO
MpOrpaMMy B ITUPOKOM CMBICIIE ATOTO TEPMHUHA (T.€. TUTIOC (PaKyIbTaTUBEI, y4ueo-
HBIE TTOCOOWUSI T IIKOJIEHUKOB U TIP. — & HE TOJIBKO MIKOJIBHBIA Y4eOHUK OT CHX JI0
cux). Ho, ecrti mpu nmpuIito’keHNY IIKONBHBIX 3HAHUH IMTKOJIBHHK MTOTyYaeT B HTOTE
(hopmyIry BemiecTBa, KOTOPOTO 3HATh HE MOXKET, M OT HETO He TpeOyeTcs HammucaTh
MIPOMBIIIUIEHHBIA CHHTE3 3TOTO BEIECTBA, TO TAaKOW BHJ 3a/lad B OJMMITHAIaxX
BriosiHe TipuemMiieM. Hampumep, 3aiada, KOTOPYIO HE PEIINTh 0e3 3HAHUS XUMUU
Ira3oMeTaHa, He MeeT IpaBa Ha cymecTBoBanne. Ho 3amada, B KoTopoii pacyera-
mu noyvaercs CHoN» v Hy)KHO HapHCOBaTh €ro CTPYKTYPHYIO (hOpMYITy — UMEET.

Hpyroii Buj 3aga4 — 3TO T€, B YCJIOBUHU KOTOPBIX COIAEPKUTCS ITOJHOE ONMMCAHUE
HEU3BECTHOTO IIKOJHHUKY BEIIECTBAa HJIM Tpolecca C HEOOXOAMMBIMH MPHIIO-
XKEHUSIMU; a pellaroIleMy NpelaraeTcsi Ha OCHOBAaHMM WKOIbHOU (HE IyTaThb C
OTPAHWYCHHON) JIOTUKH C/IeaTh KaKOH-TN00 BBIBOJ, KAY€CTBEHHBINA TN KOJUYe-
cTBeHHBIN. Takue 3amaun pOBHO Tak e He TpeOyIoT HHYEro, KpoMe IIKOJIBHBIX
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3HAHUHU U JJOTHYSCKOr0 MEIIIICHHS.

O «KaouuKkax». HCHpeMeHHaH JaCTb XOopowio COCTaBJICHHOM OJ'IHMHHaI[HOfI 3a-
Ja4du. He MIPUMHTUB, KOTJ1d IIKOJbHUK PAAyCTCA (I)pa3e «BBIICIINIICA Tra3 € 3aIl1aXOM
TYyXJIBIX SHWID», HO T'PpaMOTHAasd IIOJACKa3Ka, C KOTOpOfI HAQYUHACTCA paCKpy4YUBAHUC
JIOTMYCECKOr'0 pCHICHUA.

Kak nmpaBuino, B omuMITHaAHBIX 3a/1a9aX UCTIOIB3YETCs HECKOIBKO KITFOUEH pereHuns
— MPOCTO ITOTOMY, YTO 3a/1a4a BRICOKOH CIIOKHOCTH, KaK MPABIIIO, PACKPYUHBAETCA
C Pa3HBIX KOHIIOB.

Ilpumep. becuBeTHBIN Ta3 A, IMEIOIMNN pe3KU 3amaxX, TOPUT B KHCIIOpone ¢ 00-
pa3oBaHHEM pacIpOCTPaHEHHOTO B Ipupoe raza b, HO B 3aBUCHMOCTH OT yCIOBHHA
MOXKET J1aTh ra3 X. b 00pa3yeT ¢ BOmopomoM BemecTBO A U IpH OOBIYHBIX yCIIO-
BHAX C aKTUBHBIM METAJUIOM M JaeT TOIBKO OIHO TBEpAOE BEUIECTBO B, merko
pasnararorieecst Bogoi ¢ oopazoBanueM A u I. Ecimt BMecTo BOIBI B3SITH pacTBOP
HCI, to momydaetcst BemectBo /| 1 ximopun metamia M. TBepmoe Oerroe BEIecTBO
I" paznaraercst npu HarpeBanuu, Tepset Ha 1 Monb ' 0,5 Moib BOABI M IEPEXOJIUT B
BemiecTBO E, KoTopoe pearupyer ¢ BOZopoaoM, 006pa3ys BOAY U TBEPIOE BEIIECTBO
2K; mpu anexrponuse pacmiiaBa 1 Monb Bemiectsa JK Ha aHone Beigensercsa 11,2 i
(1.y.) Bomopoza. Kakue BemecTBa ynmoMsiHyTHI B 3a1ade? Hanmummte ypaBHEHUS UX
MpEeBpAILCHUH.

Pewenue.

I'me ke «xmounk»? BHUMaTenpbHO YnWTaeM, W BHAUM (B TIEPBON YacTH Takas 3a-
nmadka Owuta), uto 11,2 m Bomopoma (0,5 Monb n3 1 MoITb paciuiaBa) BEIACIAECTCS HA
aHoze. 3HaunT, JK — THAPUA OTHOBAJICHTHOTO METalIa.

Hanpmre mpocto: ecimm K — LiH, 10 E — Li,0, obpasytomeecs npu pasinoxeHud I
= LiOH (ruapokcuap! APYyTHX IIETOYHBIX METAJUIOB HE PA3IOKHUTh TaK IPOCTO);
MOHATHO Torma, uTo M = Li. CoequHeHNe TUTHS, JETKO pa3jarariieecs BoIoH u
IIPH ATOM HE THAPHUJ — 3TO HUTPHUJ, KOTOPBIH, IT0 aHAIOTHH C OKCHJIOM, 00pazyercs
B3aMIMOJICHCTBUEM JIUTHS C a30TOM. A30T, KaK M3BECTHO, 00pa3yercsi CKUTaHHEM
aMMuaka; cxuranue ¢ karaauzaropom aaet NO. T.o., X — NO, A — NH3z, b — No,
B — Li3N, I' — LiOH, I — NH4Cl. DTn BemecTBa yIOBICTBOPSIIOT XUMHUICCKAM
MIPEeBPAIICHUSM, OIMCAHHBIM B YCIOBUU:

4NH3+ 50, = 4NO + 6H;0,
4NH3+ 30, = 2Nz + 6H;0,
N2+ 3H; = 2NH3,
6Li+ Ny =2Li3N,
LisN + 3H,0 = 3LiOH + NH3,
LisN + 4HC1 = 3LiCl + NH4Cl,
2LiOH = Li;0 + H,0,
LiO + 2H; = 2LiH + H»0,
2LiH = 2Li + H; (anekrpomnus).
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2. Buabl knoyen

2.1. OpraHonenTuyeckue CBOMCTBa, MaAeHTUdUKaLKUA NO LBETY
M 3anaxy, aHanuMTU4ecKmne KayeCTBeHHbIe onpeaeneHus.

Kirounk, copepxamuii ©ICHTU(HUKALNIO 110 [BETY U 3araxy — 3TO IS SPyAUTOB.
Jlanexo He Bceraa KpacHbIM IBET O3Ha4aeT ME/b, & YEPHBIM —IUOKCH] MapraHIa.
[TosTOMyY moYTH BCeraa aBTOpPbI 33/1a4 HE OCTaBIISIOT PeLIaTelis HaequHe ¢ 0oraTbiM
BBIOOPOM MPHHAMICIKHOCTH «PE3KOT0 3ammaxa» WiH «(pHoIeToBO! commy.
Ilpumep. KopuuHeBbIi TOPOIIOK, BHINAAAIOUINN PU pa30aBIeHUH BOAOH pacTBOpa
COJIM CBUHIIA, IPUMEHWIN JUI1 BOCCTAHOBIICHUS 3aMELIEHHBIX KETOHOB CJIOXKHOTIO
CTPOEHUS B COTBETCTBYIOIUE CIIUPTHI.

Peaxnust mpoxonuina crnenyromumM o0pa3oM: keToH (1) mpeBpaTuiy cTaHIapTHEIMU
METOJlaMH B TH/IPa30H; KOPUYHEBBIH MMOPOLIOK YHEPTUUHO B30ONTANIM C BOAOH, U
TyZa MpUKanaid HOXy4eHHbIH ruapas3oH. [lponsonnia OypHas peakuusi, B pe3yiib-
TaTe KOTOPOH OpraHuuecKui cioii comepxai cnuprt (2) — ¢ BeixogoM 30-80%, npu-
4yeM, yeM Oosbie 00beM 3aMecTUTeNIe BOKPYT KapOOHHIILHOM TPYIIIBI, TEM BBILIE
BBIXOJl CIIUpTa. AJIBTEPHATHBHBINA MPOAYKT (3) mpeacTaBisieT co00H coeuHEHHE,
cofiepKalliee a3oT, IPUMEPHO YABOEHHON MOJIIPHOW Macchl MCXOIHOTO KETOHA.
Ecnu genate Ha00OpPOT — BOAHYIO CYCIIEH3UIO MOPOIIKAa A00aBIATH B THAPA30H
KETOHa, TO 00pa3yeTcs TOJILKO IPOAYKT (3).

AHanu3 KOpUYHEBOTO OPOLIKA MTOKa3aj, YTO 3TO COETUHEHNE

— COZIEP’KUT CBUHEIL,

— YEpHEET, a 3aTeM KpacHeeT Npu npokanuBaHuu 10 400°C

— pacTBOpP HCXOJHOW COJM CBUHIIA MOJIY4aeTCsA MPHU KUISTYEHUU 3TOTO0 KPAcHOIo
MOPOIIIKA B KOHIICHTPUPOBAHHOU (“TIEASHON’”) YKCYCHON KUCIIOTE,

— YepHeeT MU AJUTEIBHOM XPaHEHUH B 3aKpBITOM OaHKe (M MOCI]E 3TOTrO Mpak-
TUYECKH HE OKa3bIBACT JEHCTBHUS HA THAPA30H, MpPHU JUIMNTEIBHOM BO3JCHCTBUH
nonyyaetcs (3)).

[Ipeanoxute 1 060CHYHTE CXEMY OIUCAHHBIX IIPEBPALLCHUH.

Pewenue.

3agaga, TTOMHMO BCErO IPOYETO, €MmIe M TECTUPYET Ha HMHEPIUIO MBINUICHIS.
[IpocTOAyIIHEINA pemaTeh MOKET MOMHTEPECOBATHCS COCTOSHUEM COCTABUTEIIS
IIpy HAITMCaHUH JIaHHOﬁ 3aaa41 — HY KaKO€ K€ 3TO COCAMHCHUEC CBUHIIA ITPOSABIIACT
TaKUE€ MOIIHBIC BOCCTAHOBHTCIIBHBIC cBolicTBa? I‘I}’TB moayMaBIllN, HCIIPEMCHHO
OTIO3HAET CYPHK B KPACHOM IOPOITKE (KITIOUHK!), JAFOIIEeM COIh TIPU KUTISTICHUH C
ykcycoM. HampammBaeTcs Kiraccu4ecKkoe TUCTIPOTIOPIIMOHIPOBAHNE, 3HAKOMOE TI0

xJopy, docdopy u np.:
Pb304 + 8CH3COOH = 2Pb(OOCCH3); + Pb(OOCCH3)4 + 4H>0

XOTSI, KOHCYHO, ICHOCTHU B BOIIPOCC CYITHOCTHU «BOCCTAHOBUTCIIA OOJIbIIIE HE CTa-
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10. HaoGoport, noHsATHO, 4To 6e3 PbO; B kKakoM-HHOYIs BUIe HE OOOILIOCH — IBHO
ATO OH pa3JiaraeTcs MpH HAIPEBaHUH:

3PbO; = Pb304 + O2

Hainbiie yxxe TpeOyeTcsi MPUMEHNUTH JIOTUKY W KOHCTaTHPOBATh, YTO KOPUYHEBBIN
Y YEpHBIIl MOPOIIOK — 3TO OIMH U TOT )K€ IWOKCH/]I CBHHIIA, TIOCKOJIBKY YEPHETh-
KpacHeTh MOYKHO TOJIBKO M3 3TOTO COCTOSIHUS, a BBIIIE BaJICHTHOCTEH y CBUHIIA HE
CyLIeCTByeT. 3Ha4YUT, U KOpUUHEBas (popma, KaK CleayeT U3 yCIOBHS, aKTHBHAs,
YyepHasi — HeakTUBHAs (3TO (aOpUYHBINA, KOTOPBIH XpaHUTCS B OaHKE Ha TOJKE).
Huudero cioskHOTO, 0COOCHHBIX 3HAHUH XUMHH CBHHIIA TTI0Ka HE TpeOyeTcs.

U3 uero obpa3zoBascs ocafok TMOKCHIA CBUHIIA TP pa30aBlIeHUH BOIOW pacTBOpa
rcXonHoM conu cBuHIa? O4EeBUAHO, U3 TETPAAlleTaTa CBUHIIA:

Pb(OOCCH3)4 + 2H20 = PbO, + 4CH3;COOH

IMogxoauM K OOBACHEHHIO HEOOBSICHHMOM BOCCTAHOBUTEILHOM CIIOCOOHOCTH
JTUOKCHA CBUHIIA, U, IIOCJIE BHUMATEIBHOTO IPOYTCHHS YCAOBHUS, BUIUM, YTO OITH-
CaHO BOCCTAaHOBJICHHE BOBCE HE KAPOOHUIIBHOM I'PYIIITBI B CIUPTOBYIO, @ THAPAa30Ha
B CITHPT, a 3TO HE OJTHO M TO Ke!

RR'C=0 + H,N-NH; — RR'C=N-NH; + H;O
RR'C=N-NH; — RR'CH-OH + N,

Bens B aTOM ciyuae BBIENsIeTCS a30T — HEKy[a eMy Ooubie jaeBathes! MoxXHO
JIETKO COOOpa3nTh, YTO OMUCAHHASI PEAKIIHS TOJIBKO 10 OTHOIIEHHIO K TPECIIOBY-
TOMY YIJIEpOJy — BOCCTAHOBUTENbHAS, @ B CYMME 3TO THIIMYHOE OKUCIIEHUE a30Ta
THIpa30Ha B MOJIEKYISIPHBIN a30T (—4¢€), IpH KOTOPOM Tapa 3JIEKTPOHOB (SBHO 10
HEJIOCMOTPY) TpUCBaMBaeTCs yrieponoM (+2e), a CyMMapHBIH Tepexo IeKTPo-
HOB BCE PaBHO OyJeT K CHJIbHEHIIEMY OKHCIHTENI0 10 UMEHH TUOKCH] CBHHIIA,
T.€. IOCJIeIHEE ypaBHEHNE OMICHIBAET THITHYHYIO PEaKIUI0 OKHCIEHHS (a30Ta).

3aoauu.
1. [Baraza A u b ¢ pe3kuM 3anaxom, B 3aBUCUMOCTH OT YCIIOBUH, pEarupyroT
MeXIy co00il mo-pa3HoMy:
a) B cllydae n30bITKa A TI0 cXeMe: 8A+3b = 6B+T
(cyxoit (raz)
OCTAaTOK)
0) B cirydae u30bITKa b — 1o nHo cxeme: 2A +3b=T" + 6]1
(ras)

Bbenoe BemecTtBo B oOparuMo pasmaraercs mpu HarpeBaHuu, obpazys A u /l.
[MnotHocTh I cocrasmuster 1,25 r/a (H.y.). Pacmudpyiite nepeunciieHHbIe BEIICCTRA.

2. Pa3zbupasice Ha cTapbIX MOJIKaXx B Ja0OpaTOpHM, XMMUKU OOHApPYKHIU
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0eoe KpHCTAIMUECKOEe BEIIECTBO. BeliecTBO XOpOIIO pacTBOPSIIOCH B BOZE,
o0pazys kucnblii pactBop. [Ipu nobasnennu k pactopy 1,00 T 3TOTO BelecTBa
0 KarIsiM pacTBOpa HUTpaTa cepedpa o0pazoBanoch 2,73 T 6€10T0 TBOPOKUCTOTO
ocaaxka. [Ipu nansueiimem nodasneann AgNO3 HabmogaeTcs BbIIaJeHIE YEPHOTO
ocaJika M BBIJIEIIEHHE Tra3a ¢ INIOTHOCTBIO Mo Bojopoay 14. Ompenenure, Kakoe
BELIECTBO HAIIM XUMUKH, U HAIMIINTE ypaBHEHUS ero peakiuid ¢ AgNOs.

3. benas narpueBas coyib XOpoIlO pacTBopuMa B Bojie. Eciiu k €€ pacTBopy
00aBUTH PAaCTBOP XJIOpHUAa Oapws, BEIAagaeT OeNblil 0CaJoK, pACTBOPUMEII B CO-
nsiHoM kucnote. [Ipu nobGaBiieHNH K pacTBOPY MCXOJHOM COJNM pacTBOpa HUTpara
CBHHIIA BBIMaJaeT OCIBbIN 0CallOK, KOTOPBIN HE MEPEXOAUT B paCTBOP IPH JICHCTBUU
KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI.

Ecnu ncxomHyio comp mpokaauTh 06€3 AOCTyNa BO3AyXa M IOJYYEHHBIA OCTaTOK
pacTBOPUTH B BOJIE, TO B ATOM Cliy4yae TP JOOABICHUU K PacTBOPY xJopuaa Oa-
pus BBIagaeT Oenblii 0CaZ0K, HEPACTBOPUMBIA B KHCIIOTaX. A €CIH K pacTBOPY
n00aBUTh HUTPAT CBUHIA, 00pa3yeTcs Cephlii 0CaIO0K, KOTOPHIM IMOJ NEeHCTBUEM
MEepPOKCHIa BOAOPOAA MpeBpaImaeTcss B ocanok Oemoro 1sera. Yto coboit mpen-
CTaBJIIET UCXOAHOE BemecTBO? HanuimmTe ypaBHEHUS IEPEUNCIEHHBIX PEaKIIUH.

4. BemectBo A, XpaHuBLIeecs B TEMHOTE, HE IMEET 3araxa; OqHAKO, €CIIH €r0
XpaHUTH Ha CBETY, o0safaeT cinadbiM 3anaxoM. IIpu ocBemennn U3 Hero oopasyet-
cst TBepoe BeuiectBo b u raz B. Bemectso b pacTBopsieTcst B KOHIEHTPHUPOBAHOM
BoxHOM pacTBope [, mpu 3ToM 00pasyertcs pactBop Bemiectsa /| u ras E. Pacteop /|
CHOBa 1epexoaut B pactsop I nmpu neiictBuu raza X ¢ pe3kum 3amaxom, IMEIOIIETro
KHCIIbIE CBOICTBA M 00pa3zyrowierocs npu peakuuu B ¢ Bonoponom. [pu cmemennn
BemecTBa B ¢ pactBopom [l cHOBa obOpasyercs A, a npu cMemieHnu ¢ rasom E u
BoJIOM 00pa3yeTcs pacTtBop, copeprkantuii I' u XK. Pacmmdposars Bemecta A — XK
W HalMcaTh YPAaBHEHUS BCEX YKa3aHHbIX PEaKIHi.

5. KunkocTts A B3auMoneicTByeT ¢ ra3oM B B MonsipHOM cooTHOmeHuu 1 : 1.
[Tpu sToM obpasyercst TBepaoe Oenoe BeniecTBo C, XOPOIIO pacTBOPUMOE B BOJIE.
[Ipu noGarnenuu k BogHOMY pacTBopy coaepkamiemy 1,00 r C uzobitka Pb(NO3),
Bbinaznaet 1,15 r 3omorucToro ocaaka D, a npu J00aBJICHUHU K TAKOMY )K€ PaCTBOPY
C u36nitka NaClO4 obpasyercs 0,863 T 6enoro ocanka E.

a) Onpenenure BemectBa A, B, C, D u E. Hannmure ypaBHeHus yka3aH-
HBIX B 33/1a4€ peakiluil.

0) Kparko oxapakrepusyiite npumeHenue pemiecta C B OpraHu4ecKoil u
HEOPraHUYeCKON XUMUHU.

6. Merann M:
— IIPY HATPEBAHHUHU C OKCHOM yIiiepoa oopasyet coequaerrne M(CO)s; To
JKe caMoe TIOJTy9aeTcs PU HarpeBaHWH Cyab(GUI0B M ¢ OKCHIIOM yTiiepona;
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— pacTBOpsieTCs B KMCIIOTaX C BBIAECIEHUEM BOJOPOAA;

— He pacTBopsieTcs B mienodax, HO npu cruasieand M(OH), ¢ okcumom
Kajusa oopasyet coenuHenne KMO».

— B COCTOSIHUHM M2" B aMMHaYHOM PacTBOPE JIaeT Ka4YeCTBEHHYIO PEAKIIUIO
C BEIIECTBOM A B craboIesouHoil cpese, 00pasys spko-KpacHbIH HEpaCTBOPUMBII
KOMILJIEKC; BEIIECTBO A MIPH ITOM IMOJTy4YarOT IEHCTBUEM I'MIPOKCUIAMIHA HA AUA-
netnn CH3COCOCHz3;

— MeTtay1 M B BUZIE CITUTKA KaTaJUTUYECKUMH CBOMCTBAaMU HE 00JIa/1aeT, a
BOT TBepAasi CyOCTaHUKs, MOJTYYMBLIAsACS B pe3yjbTare pacTBOpeHus ciasa M ¢
AIFOMMHUEM B ILIEJ0YH, INUPOKO MPUMEHSAETCS KaK KaTalnu3aTop.

Omnpenenuts BemectBa M u A. Kakue peakuun xaranuzupyer cyOcTaH-
s, OJTydeHHas B mocieaneM ciydae? [Ipennoxxnure cTpykTypy HEpacTBOPUMOTO
koMIuiekca M ¢ A.

7. [Ipu B3auMOMEHCTBHAN JKEATOTO MOPOITKA A C JIETKOMIOIBIKHOM OECIBET-
HOM KUAKOCTBIO B (Tiun, — 33,4°C) GbUI MOJIyYEH PacTBOP, M3 KOTOPOTO KPUCTAJI-
JU3yeTcs B BUJE 30JI0THCTO-KENTHIX KprcTaioB coenunenue C. [Ipu HarpeBanun
BBIIIIE TEMIIEPATYPHI TUTaBIICHUA (a Takxke Tpu ynape) C co B3pBIBOM pacmaiaeTcs
¢ obpazoBanmueM A u raza D (tutorHOCTB IO Bofopoxay 14). Tepmudeckoii nqenomnu-
mepusanueii mapos BemtectBa C (300°C, 0,01 MM PT.CT.) MOKET OBITH IOIYYCHO
OecrBeTHOE NeTydee (¢ 3amaxoM noza) BemecTBo E (TNIOTHOCTH 1Mo Bomopony 46).

1) Onpenenute BemiectBa A — E.

2) Peakuus noixydenns C obparnma, Kak MOKHO CMECTUTh BIPAaBO PaBHO-
BECHE 3TOH peaKiiu?

8. Hccnenosarens npoKaauBall SKBUMOJISIPHBIE KOJTHYECTBA LIMHKOBBIX COJICH
(A u Bb) nByx kucnor. Ob0a ocrarka mociie NMpOKaIWBaHUA COCTOSUIM M3 OeJoro
BEIIECTBa, KOTOPOE N3BECTHO MO Ha3BaHUEM (HUIOCO(CKOM MIEPCTH, U UCTIONB3Y-
eTcs ISl IPUTOTOBJICHHUS IIMHKOBBIX Oennit. B o0oux ciydasx mpu npoKaauBaHUU
BBIIEJISIMCH Oyphle mapbl. [Ipu oxmaxzaeHuHn 10 KOMHATHOM Temmeparypsl Haphl
CTYLIAJINCH B XHUIKOCTh, & MPH OXJIAXKICHUH CMECHIO JIbAa C COJbI0 OHH 3aTBep-
JeBaJIif, OJHAKO, [IPU 3TOM NPOAYKT pa3NoxkeHus: A o0pa3oBbIBaj OeclBETHBIE, a
MPOINYKT pa3noxkenus b — Oyprie kpucramisl. B o6oux cinydasx Oypele mapsl mo-
[VIOIIAINCEH TOPSYUM PacTBOPOM €IKOTO HaTpa ¢ 0Opa3oBaHHEM OeCLBETHBIX pac-
TBOPOB, a HaJ| LIEJI0UbI0 cCOOMpacs OeCLBETHBIH a3, TONICPKUBAIOILUI TOpEeHHE.
IIprpocT Maccsl pacTBOpa LIENIOUN COCTABIISII IIPU NOMIOIEeHnH napoB 491 1% ot
Macchl pokanruBaemoii conu. [locne HelTpanu3anuy MIETOYHBIX PACTBOPOB a30T-
HOW KHCJIOTOM K HUM ObII 100aBlIeH pacTBOp HUTpara cepedpa. B oboux ciryyasx
BBIIAJ XKEJITOBATHINA 0CAIOK.

Onpenenutsh comu A u b. Kakue nmporeccsr Habnronan uccrnenosarens? B xakom
ciryyae rocie no0aBiieHHs pacTBOpa HUTpara cepedpa BbINano Oonblie ocanka?
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Kak HazpiBaeTCsi mpolecc, MPOUCXOIUBIINN B 000MX CIy4asx NPH HOIIOIICHUN
OypBIX apOB LIETIOYbI0?

9. benoe TBepmoe KpUCTAINIMYECKOE BEINECTBO X IPOSBISAET CIECTYIOIINE
CBOWCTBA!

a) OKpallIMBAET IIJIaMsl Ta30BOM TOPEJIKY B MHTEHCUBHO-KEJIThIN LIBET;

0) BOJIHBIM pacTBOp BellecTBa X IPOSBISAET HEUTpalbHYO peakuuro. IIpu

MEJUICHHOM BBEIICHUW CEPHUCTOM KUCIOTH (pacTBop SO2 B BO/IE) pacTBOp IPH-
HUMAeT TEMHO-KOPUYHEBYIO OKPAaCKy, KOTOpasi HCYe3aeT NpH M30BITKE CEPHUCTON
KHCIIOTHI;

B) ecu K o0ecrBeueHHOMY pacTBopy, nogakuciaeaaomy HNO3, no6aBuTs pac-
TBOp AgNO3, TO BBINAIAET JKENTHIH 0CAI0K, HE PACTBOPUMBIN B BOIHOM aMMHaKe,
HO XOPOILO PacTBOPUMBIN B MpUCYTCTBHU LUaHuA-noHOB CN wim THOcynbhar-
noHoB S,0%;

r) IIpH BBEJCHUY B BOAHBIM PacTBOP MCXOIHOTO BeIlecTBa X MOAM/IA KaJus
1 pa30aBICHHON KUCIIOTHI MOSABISIETCS TEMHO-KOPHYHEBOE OKPAIIMBAHNE; PACTBOP
MOYKHO 00ECIIBETHTD JI0OABICHHEM CEPHUCTON KHCIOTHI WIIM PACTBOPA THOCYIb(a-
Ta HaTpHS;

) HaBecKy ucxomHoro BemiectBa X Maccoi 0,1000 r pactBopsioT B Boae. B
nony4eHHbIN pacTBop po6asmusioT 0,5 r KI u Hekoropoe xonmgectBo pa3d. HaSO4.
OO6pazoBaBmuniicss TeMHO-KOPHYHEBBIH pacTBop TUTpyor 0,1000 M pactBOopom
TroCynb(aTa HaTpUA IO MOJHOTO O0OECIBEYMBAHNSA, HA TUTPOBAHHE PACXOMyeTCA
37,40 ma pactBopa NaxS»>0s3.

Ha ocHoBanum HaOm01aeMbIX KaueCTBEHHBIX M3MEHEHHUH B OTIBITaX OTIPENEINTE, U3
KaKMX XUMHYECKHX 3JICMEHTOB COCTOMT BeliecTBo X. Hamurmre B nonHo# popme
YpaBHEHHUS PEaKIIHid, MPOTEKaomuX B onbITax 0) — 1). Ilo skcnepuMeHTaIbHBIM
JAHHBIM YCTaHOBUTE (POPMYJTY HCXOJHOTO COCAMHEHUS X.

10. YcraHoBuTe (GopMyay O€Oro KpuUCTaJUIMYECKOrO BELIecTBa A, KOTOpOE
[IpY HarpeBaHuy Oe3 JOCTyma BO3AyXa pacmnagaercs, pudeM u3 2,2 T BemecTsa A
obpasyrorcs 0,52 r mpocroro BemecTsa Ne 1 u 1344 M raz000pa3HOro coeTMHEHUs
Ne2. Teepmoe BemecTBo Ne 1 mpu pacTBOpEeHHUH B M30BITKE pa30aBICHHON COISTHON
KHCJIOTBI 00pa3yeT CHHUM pacTBOp BemecTa Ne 3, mpeBpallarouics Mpy CTOSHAN
Ha BO3/1yX€ B TEMHO-3€JIeHbII pacTBOp coequHenns Ne4. [Ipu nelicTBUM Ha pacTBOp
Ne4 BogHOrO pacTBOpa LIEIOUYM CHAYalla BRINAJAET 3€IEHbIN 0caioK Ne 5, KOTOphIil
pacTBopsieTcs B M30BITKE LIEIOYHN C 00pa30BaHUEM SIPKO-3€JIEHOr0 pacTBopa Ne6.
PactBop Ne6 mpu melicTBUM XJTOPHOW BOABI MEPEXOAMT B JKENTHIM pacTBOp Ne7,
KOTOPBI IPU NOAKUCICHUU 00pa3yeT opaHkeBo-KpacHbI pacTBop Ne8. PactBop
Ne 8 mpu nobaBneHnn N30BITKa KOHLEHTPUPOBAHHOM CONSIHOW KHUCIIOTHI BBIAETSIET
XJI0p ¥ aet pactBop Ne4, a mpu AeWCTBUM OONBLIOr0 M30BITKA KOHIIEHTPUPOBaH-
HOM cepHOM KHCIOTHI Ha pacTBop Ne8 BeImamaeT kpacHblil ocagok Ne9. Ocanok
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Ne9 nerxo pactBopsieTcsi B BoAe ¢ 00pa3oBaHUEM OPaH)KEBO-KPACHOTO PacTBOpPa
Ne 8, a B M30BITKE IIEIOUN — C 00pa3oBaHUEeM kenToro pactBopa Ne 7. PactBop Ne4
npu aeiicteuu Bemectsa Ne 1 Takske MoxkeT 1aTh pacTBop Ne 3.

I'azo0006pa3zHoe BeniecTBo Ne 2 mpu MOBHIIEHHOM AAaBJICHUHU U HATPEBaHUH CIIOCO0-
HO pearupoBarhb ¢ €KUM HatpoM. [Ipu aTom oOpasyercs BemectBo Ne 10, koTopoe
pacTBOpUMO B BOAE, NpUUYeM BOJAHBIA pacTBOp BemecTtBa Nel0 maer peakuuro
cepebpsHoro 3epkana. Ilpu HarpeBanun pactBopa Ne 10 ¢ pa3zbaBieHHON cepHOI
KHCIIOTOH MEpETOHSETCs JIeTKoneTyuas Kuakoctb Ne 11, koTopas npu HarpeBaHuu
C KOHLEHTPHUPOBAaHHOW CEpHOM KHCIOTOW BbIAENseT ra3 Ne2, a mpu AeHCTBUH
nepMaHrasnara kaiaus Belaenser raz Ne 12. Ilpu nponyckanuu rasa Ne 12 Hag pac-
KaJICHHBIM yIJIeM oOpa3syeTcs TOJIBKO Ta3 Ne2, mpuyeM o0beM ra3a yBeqTUunBacTCs
BIBOE (BCe 0OBEMBI ra30B AaHBI B IepecyeTe Ha HOPMAJIbHBIC YCIOBHS).
VYcraHoBuTe hopMyny BelIeCTBa A U HAUILUTE YPaBHEHHUS BCEX ONMMCAHHBIX Mpe-
BpalllEHUI.

Pewenua.

1. Tak kak mnotHocTh ' cocraBnsier 1,25 /1 (H.y.), TO €r0 OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca paBHa 28, 4YTO MOYKET COOTBETCTBOBATh a30TY, TOT/A!
A —NHs3,5—Cly, B—NH4CL I — N, 1 - HCL

8NHj3 + 3Cl, = 6NH4Cl + N3 (u36s1ToK NH3)
2NH3 + 3Clx = N2 + 6HCI (u36561TOK Cl))
NH4Cl — NH3+ HCIL.

2. OO0HapyXeHHOE BEIECTBO OHOBPEMEHHO SIBIISIETCS COIBIO — XJIOPHUIOM C
THIPOIHM3YIONINMCS KATHOHOM (CJ1a00€ OCHOBaHME), U ATOT KaTHOH eIlle U BOCCTa-
HOBUTENb. J[pyruM crmocoOoM HUKaK HE OOBSICHUTH BBINIAJCHHE OEIOTO U YEPHOTO
ocaakoB. CuuTaeM MOJISIPHYIO Maccy BELIECTBa B pacdyeTe Ha | u 2 XJIopuI-uoHa,
moa0o0pOM TOIydaeM, YTO HCXOAHOE BEMIECTBO — AWTHAPOXIIOPHI THUIApa3vHA
N2HgCly (MonspHas Macca katnoHa = 17« n, TIe n — YUCIIO aTOMOB XJIOpa).
Peakuuu:

NoHeCl + 2AgNO3; = NoHg(NO3)2 + 2AgCl

NoHg(NO3), + 4AgNO3z =4Ag | + 6HNO3 + Naf.

3. K TpyaHOpacTBOpHMBIM B BOZIE€ U PACTBOPUMBIM B KHCIIOTaX COJISIM Oapusi
OTHOCsTCS KapOoHaT, cynmb¢GUT 1 Gocdar.

O6pazoBanue mpu 100aBICHUM pacTBOpa HUTpaTa CBHHIA CEPOTo OCajKa, MpH-
obperTarolero 3areM Moj AeHCTBUEM IEepOKcHAa Bopopoja Oelblil IBET, CBA3aHO
C BBIMAJCHUEM BHa4aje ABYX OCAIKOB, OMHHM M3 KOTOPBIX SBJSIETCS YEpHBIN
Cynb(hUI CBUHIA, TIEPEXOIAIINN MO JEHCTBUEM MEPOKCHIA BOIOPOAA B OCAIOK
Oeroro nBera — cynbar CBUHLA.

ypaBHeHI/ISI peaKuMﬁ, OINMMCAaHHBIX B YCJIOBUU 3aJa4YU: 11



NaxSO;3 + BaCl, = BaSO3} + 2NaCl
BaSO; + 2HCI = BaCl, + SO; + H,O
Na,SO; + Pb(NO3), + HO = [Pb(OH)]2SO3 | + 2NaNO3
PbSO3 + 2HNO3 = PbSO4} + 2NO; + H,0O
4Na;SO3 = NaS + 3NaxSO4
NaxSO4 + BaCl, = BaSO4{ + 2NaCl
NazS + NaxSO4 + 2Pb(NO3)2 = PbS | + PbSO4{ + 4NaNO3
PbS + H,0; = PbSO4{ + 4H,0
HcxonHast coib — CyJIb(UT HATPHSL.

4. Hanmuwne 3amaxa nmpu ¢oropasznoxeHnn U 00pa3oBaHUE NMPHU 3TOM JBYX
BEIICCTB MO3BOJISIOT MPEAIOIIOKHTE, YTO UCXOJHOE BEIIECTBO — XJIOPH] cepedpa
(OpoM u nox — He rasbl; F2 He MOKeT OBITh BBIICIICH),

2AgCl=2Ag+CL.

A b B
Bapwuanrt I: Ag + 2HNO3; = AgNO3; + NO; + H;O.
I E
Bapuanr II: 2Ag+2H>S04 = Ag>S04+S0O, +2H0,
b r a E

Cl,+ Hp, =2HCI.
BapuanT [: AgNO3; + HCI = AgCl + HNO:s.
Bapuant II: Ag>SO4 + 2HCI = 2AgCl + H>SO4.
KiroueBast peakius ¢ MCKJIroueHrueM BapuanTa [1:

2Cl; +2H0 =4HCI + Oy,
TOUHEE,

Cl, + H,O = HC1 + HCIO,

¥
HCl O,

HCI + AgNO3 = AgCl + HNOs,

2NO; + Clz + 2H20 = 2HNO3 + 2HCI.
5. Xoporiasi pacTBOpUMOCTh BemiecTBa C yKa3bIBaeT Ha €ro HOHHOE CTpoe-
mue. Ocanok D, oueBuano, Pbly (udenmugpurkayus no yeemy), cnenoBareiabHO
anuoH C — noaua. Torna ocanok E — nepxiopar karrona C.
Haiinem maccoByro momio moga B C: o(l) = 2-1,15-M(I)/M(Pbl»)- 1,00 = 63,4%.

O0603Ha4MM 3a X MOJIEKYJISIPHYIO Maccy katnoHa C, Torja MOXHO COCTaBUTh YpaB-
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HEHUE:
127/(x + n-127) = 0,634, rme n — KoaU4IeCcTBO aToMOB noja B C.

[ToncranoBka n=1 (mpyrue 3HAYEHUS N JAIOT OYCHH OOJBINHEC MOJICKYISIPHBIC
Macchl) JaeT 3Ha4eHHe X = 74, 9TO COOTBETCTBYET KaTHOHY TE€TPaMETHIAMMOHHMS.
Pacuer maccel mepxiopara TerpamermiaamMMmoHusi (BemectBa E) monTBepikmaer
npeanojoxenue. Moana TerpaMeTnaaMMOHUS 00pa3yeTcst Ipu B3auMOACHCTBUN
TpumetniaamuHa (Ta3 B) ¢ metnnnoanaom (kuakocts A). OTBeT:

a. A = CHzsl, B =(CH3)3N, C = (CH3)4N*I-, D = Pbl,, E = (CH3)4N*ClOj;.

b. raJ’IOFeHI/IZ[LI YCTBCPTUIHBIX aMMOHHMHBIX KaTHOHOB OAHOBPECMCHHO XOPpOLIO
PacTBOPUMBI B BOAC U B OPraHUYCCKUX PACTBOPUTCIIAX. 9T0 O6y0J'IaBJ'H/IBa€T ux
MIPUMCHCHUC KaK KaTaJIn3aTopoOB MG)K(l)aSHOI‘O IepeHoca.

Bo3moxnBI Takxke Apyrue pemieHus ¢ popmynoi BemectBa C = C4H2NI, Hampu-
Mep, A = nudTHiIaMuH, B = nomoBomopoy.

6. O4eBHIHO, YTO KIIIOY K PEHICHHUIO — aHAJIUTHYECKasl KaUeCTBEHHAs peak-
L1 Ha HUKENb IIJTI0C €0 KaTaIuTHIECKHE CBOMCTBA.
W3 pacnimaBa M ¢ anmoMHUHHEM NTOTy4aeTCsl MOPUCTHIA M:

2Al + 2NaOH + 6H,0 = 2NaAl(OH)4 + 3H>

ITopuctslit M ¢ nopaMu pasMepoM ¢ MOJIEKYITy BOAOPOJA — OYEBUIAHO, 3TO METAILII,
KATAJIU3UPYIOIIUN pEaKIUK TUAPUPOBAHMSL.
I'uppokcunaMuH ¢ TMKETOHOM JIalOT TUOKCUM:

A HCpaCTBOpI/IMLIfl KOMIIJICKC BBITTIAJUT TaK:

~

™
H:C. _N  N_ _CHs
z \\\ ',' X
Ni
\ . ! \\ /
He” NN e

7. KenThii moporiok A - 3To, mo-BuauMOMY, cepa. BemectBo C — GuHapHoe,
coctaBa SxNy (T.K. pa3naraercs ¢ oOpazoBaHueM cepsl 1 raza D (M=28), T.e. a3ota
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(a30T — Hanbosee NOAXOAAIIMI BapUaHT).

BemectBo E nmeer takoii xe coctas, T.e. SxNy , 0qHaK0 uMeeT Oojiee HHU3KYIO
MOJIEKYJISIPHYIO Maccy (T.K. moiydaetcst nenonumepuzanueii). M(E)=92 r/momnsb.
[Toatomy mnst BemecTBa E MOXHO NIPEIOKUTE clienyromiyto ¢popmyry — SoNo.

Kunkocts B — NH3 (Tyun. — 33,4°C)
10S + 16NH3 == S4N4 + 6(NH4)2S
C — S4N4 D-N;
A-S E - S:N;
B — NH3(oxmmxmif)

PaBHOBecHe MOXKHO CIBUHYTH BIPaBO, J00AaBIsS B PACTBOP BENIECTBO, KOTOPOE
cBs3piBaeT (NH4)oS:

(NH4)2S +2Agl — AgoSl+ 2NH4Cl

8. BecuetHsIif ra3, noaaepxkuBaromiuii ropeane, sepoatHo Oo. Ilpu npoka-
nuBaHuM 06eux conelt A u b oOpasyercs ZnO —uunkoBbie 6enuina. CiaeqoBareibHo,
3TO CONU KHCIOPOACOAEPKAIUX KUCIOT. BemecTs, nmerommx Oypyr OKpacky,
HeMHOro — Hanpumep, NO», Br.
[Ipu oxnakaeHUN KOHAEHCHPYETCs B OypYyIO KUAKOCTh M Aajiee AUMEPU3YETCs C
00pazoBaHueM OECLBETHBIX KPUCTAILIOB

2NO; = N7O4
B takoMm cnydae A — HUTpaT LUHKA

2Zn(NOs), = 2Zn0 +4NO, + O,
2NaOH +2NO, = NaNO, + NaNOs + Ha0.

[IpoBepsiem 310 MpeamnonaokeHue: MojeKysapHas macca Zn(NO3)2—189, NO,= 46.
mycTtb 2189 1. HuTpara — 100% macchl,
toraa 4+46 T quokcuAa azoTa — X% Macchl
x = 48,7%, 9TO COOTBETCTBYET YCIOBHIO.

Ecnu Oypbie napsl, BbIACTUBININECS MIPU pasiokeHuu cou b — 3to 6pom, To

2Zn(BrOy), = 2ZnO + 2Br; + (2x — 1)0,

Onpenenum, Kakasi U3 COJIEH KUCIOPOCOAECPKAIUX KHCIOT OpoMa pasiaraiack.
[Tycts MonexynsipHas macca conu X T, a Opoma — 160 1, Torna
Xrcomu —100%
160 r 6poma — 48-50%
ecimu 48%, To X =333 1, eciiu 50%, 10 320.
Utak Mcomn = 320 — 333 1. Cy1eCTBYIOT COMIU TPEX KUCIOPOACOACPIKAIINX KUCIOT
opoma — HBrO, HBrOs;, HBrO4, ¢ monekynspabpimu Mmaccamu 257, 321 u 353 coot-
BETCTBEHHO. 10 yCIOBHIO MOIXOMUT TOIBKO OpOMAT IUHKA!
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27Zn (BrO3); =27Zn0O + 2Br; + 50,
U nanee:
6NaOH + 3Br; = 5SNaBr + NaBrOs + 3H,0.

[pu nelictBun AgNO3 Ha npoaykT B3aumoaencTus NO; u Br; co mienousto BbI-
NaJaT OCaAKHU XKEJITOBATOIO LIBETA:

AgNO;3; + NaNO; = AgNO» + NaNO3
AgNO3 + NaBr = AgBr + NaNOs

[Ipu B3ammoneticteun NO2 u Brz co menodsio B 000uX ciydasx MpoTeKaeT pe-
aKIUsl AUCIIPONIOPIMOHUpOBaHus. V3 ypaBHeHUI peakivid BUIHO, YTO U3 OJJHOTO
MOJISl HUTpaTa MUHKa 00pa3yeTcs OAWH MOJb HUTPUTA HATPHUS, a U3 OJHOTO MOJIS
Opomara 1uHKa obpasyercs 5/3 = 1,7 mons 6pomuna Harpus. Bo Bropom cirydae
BBIZICIUTCSI OONBIIIEe Ocaika, TeM 0oJiee 9TO HUTPUT cepedpa pacTBOPHUM B BOJE, B
omrume ot Opomua. B ciydae HemocTarka HUTpara cepedpa BBIACTUTCS TI0 Macce
0ombIIIe OpoMHUIAa TaK KaK €ro MOJICKYJISIpHAs Macca OOJIbIIIe.

9. Kitroun x pemenuro:

B cocraB ucxoaHoro BemecTBa X BXOAAT HATPHHA (3KeNTOE OKpAIIMBaHUE TUIAMEHN
TOpENIKH, ONBIT &) U noj (00pa3oBaHUE KEITOW colu cepedpa, BHIMAJarome B
0CaJ0K B @30THOKUCIIOM PAaCTBOPE M PACTBOPUMOM JIMIIb B IPUCYTCTBUHU CHUIIBHBIX
KOMILIeKCOo0OpasoBareneit — 1oHoB CN- i S,03, OmbIT a).

Onnaxo, BemecTBO X He MOXeT ObITh Nal, Tak Kak Npu AEHCTBUM CEPHHUCTOMN
KHCJIOTHI 3TO COEIMHEHNE HE CIIOCOOHO BBIACATH HOJ (TEMHO-KOPUYHEBOE OKpa-
HIMBaHKE B OmbITe 0). JIOrMYHO MPeanoNoKUTh, 9TO B COCTAB BEIIECTBA X BXOAUT
KHCIIOPOA,.

OmnucaHHble B MyHKTax 0) ¥ T) MpeBpalIeHUs] MOATBEPKAAIOT, YTO BELIECTBO X
SIBTISIETCSL COJIBIO KUCIIOPOACOAEPIKALIECH KUCIIOTHI, IPUYEM B aHHOH 3TON KUCIIOTHI
BX0auT noA. CienoBareiabHO, MOXKHO MPENIONIOKUTD, YTO BEMIECTBO X — 3TO COJb
NalOx

Kak auoxcun cepsl, Tak 1 Hoauas! OKUCIAIOTCS consiMu NalOy, mpu 3ToM B 000uX
cilyyasx Belgensiercs cBoOoansii nox I (;inbo obpasyeTcs pacTBOp, COAEpKAIINI
KOMIUIEKCHBIH HOH [-+15). Okpacka noaa ucyesaet Mpu JeHCTBUN BOCCTAaHOBUTEIEH
(SO2 nmu NaS,03).

[lo ycnoBuro 3aga4n BOAHBINA pacTBOP BELIECTBA A HMEET HEUTPATILHYIO PEaKIUIO,
3HauuT, conb NalOx oOpa3zoBaHa CHIIBHON KHCIOTOH. Takoil KHCI0TONH MOXKET OBITh
WOAHOBATAs WM MOAHAS KUCIOTAa, U COOTBETCTBEHHO BEIIECTBO X MOXKET UMETh
¢dhopmyny NalOs (monsipaas macca M = 197,90 r/mons) wm NalO4 (M = 213,90
I/ MOJIB).

Jnist 3TUX coel ¢ yKa3aHHBIMHU peareHTaMH BO3MOKHBI CIICIYIOIINE PEaKINH:

2105 + 6H,0 + 780, = 7THSO; + SH* + I, (1)
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2103 + 4H,0 + 550, =5HSO4 +3H* + I, 2)

I, + SO, + 2H,0 = HSO3 + 3H* + 2I- 3)
105 + 71- + 8H* = 41, + 4H,0 4)
105 + 5F-+ 6H* = 31, + 3H,0 (5)
I, + 28,03 =21 + S,02 (6)

[To pesympraram ombiTa 1) KomudecTBO NapS;Os, molmealniee Ha THTPOBAHNE BBI-
JEJIEHHOTO MO/a, PABHO

n1(Na2S203) = ¢V =0,1:0,0374 = 3,74+10-3 mo1b.
Ecnu ucxomnoe BemiectBo — coiib NalO3, To ee KOJIM4eCcTBO, B3ATOE JIJIsl TUTPOBA-
HUS, 1 DKBUBAJIEHTHOE KomdecTBO NazS>O3 B COOTBETCTBUY € YpaBHEHHUIMH (5) 1
(6) DOKHBI COCTABUTE:

m(NalOs) _ 0,1000

M(NalOs) 197,90
n2(NaxS203) = 6+5,053-104 = 3,032+10-3 moib

ITockoNbKyY 11 # N2, 3HAYUT, CONTb X HE MOXKET UMeTh (popmyiay NalOs.

Ecan ucxogHoe BemectBo — coiib NalO4, TO aHaJOTWYHBIE PACUETHl C YYETOM

CTEXHOMETpHUHU ypaBHEHUH (4) 1 (6) IPUBOIAT K CICAYIOUINM PE3YITBTATAM:

m(NalOs) _ 0,1000

M(NalOs) — 213,90
n3(Na2S»03) = 8:4,675-104 = 3,74-10-3 momb

KonnuecTBo BewiecTtBa n3 coBmagaeT ¢ KonuuecTBoM NaxS>0O3, paccdMTaHHBIM

[0 pe3ynbTaraM TUTpoBaHHA. CieloBaTeNbHO, BEIIECTBO X — MEPUOAAT HATpHUs
NalOg.

n(NalO3) =

=5,053-10~4 moun

n(NalOs) = =4,675-104 monb

10. Kro uwmtupyer Pemu ¢ smoboro Mecra wiam 3HAeT HauU3yCTh TaOIUIIbI
TypoBoii, TOT pemuT 3Ty 3aaady 06e3 Tpyaa: B yCIOBHH — BeCbMa MOAPOOHBIH mepe-
CKa3 CBOWCTB XpOMa M €ro COequHEeHUM, 0co0eHHO ux okpacku. Cr(CO)s.

2.2. ArperatHoe cocTosiHue.

3aoauu.

1. B pesynbrare anekTposin3a pacTBOpa MacisSHOW KHCIOThI B O€CIBETHOU
xuakoctu pu 0°C Ha aHOME BBIIECTMIIACH CMECh ABYX O€CIIBETHBIX Ta30B. [lepBhiii
ra3 u30upareIsrHO MOTIONIAETCS MIENOYbI0, BTOpOi — cogepxkut 19,15 % yrmepona.
Ha kartoze BeienseTcst TpeTUii ra3 — JIeTKUi, 0eCIBETHBIN 1 roprounii. OTHOIICHUE
00BbEMOB BBIICITUBIIMXCS Ta30B paBHO 1:1:8 cooTBercTBeHHO. [IpoTekanuem mo-
OOYHBIX JICKTPOXUMHUYECKHX MPOIIECCOB MOXKHO MPEeHEOPEUb.

Kaxkue raspl BeIIEIMINCE TIpH deKTponu3e? UTo mpencrapiser co0oil pacTBOpH-
Teb? OOpa3oBaHHe KaKUX MOOOYHBIX MPOIYKTOB BOBMOXKHO B XOJI€ 3JICKTPOJIN3a
YIOMSIHYTOTO pacTBopa? KakoBBI AKOJIOTHYECKHE aCMIEKTHl UCTIOIB30BaHUS BTOPO-
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ro raza? O6ocHyiiTe Barmm oTBeTHI.

2. AHTUAPU]T TEMUMEIITUTOBON KUCTIOTHI
COOH
O
X
(@)
Z
O

PacTBOPUIIH B BOZIC, IPOKHITATUIIN ¥ PACTBOP YIAPHIIH IO HAaYalla KPUCTAIUTH3AIUH,
3ateM oxyaauiar. OTHUIBTPOBANN BHINABIIME Wb, BHICYIIHIN UX W B3BECHIIH.
[MoaBepriiu moy4eHHOE BEMIECTBO MEJICHHOMY HarpeBaHHIO, PH 3TOM €ro Macca
MEHsUTach KaK yKka3aHo Ha rpaduke (3a 100% mpuHsiTa Macca BeliecTsa 10 Harpena-
Hus). MicnapeHreM BemecTB HIDKE TEMITEPATYPhl UX KUTICHHUS MOXKHO TIpeHeOpeyb.

macca (%)

TABJICHUC

85,4 -

T8~ - :

KHIICHUC

60,2 - - - = m oo --3

50

|
Tl ~ 1000C THHTZ T3 TK]/H'[, T

OOBsACHUTE MOTYUYCHHBIN pe3ysIbTaT.
Pewenus.

1. IlepBass BHATHas MOHICKa3ka — JIETKWi, OCCIIBETHBI W TOPIOYMHA Tas.
HemenneHHo BO3HHMKaeT TMOAO3pEHHE HAa BOAOPOI, W IETIOYKA BHICTPAMBACTCH.
Bropas, Mmenee odeBumHas, HO HE MEHEE BecoMasi - TO, YTO BTOPOH - TOXKE Ta3.
YcmoBHIo 331241 yIOBIETBOPSET CIEAYIONIAs CXeMa dJIEKTPOIn3a;

CH3;CH,CH>,COOH + 8HX = 8H+ C3Xg+ CO» .



(HX - pactBopurens) I II I

KaTox aHox
3.12 r ymepona B C3X3 — 19,2%
8-Ar XB(Cs3Xs — 80,85%.

Otkyna A =19, X — ¢drop.

OO0pazoBaHHe reKcaHa HEBO3MOXKHO, TaK Kak 00beMHOe oTHoIeHue CO; u raza 11
coctanisieT 1 : 1. Ilonyuenue 8 Mob BOJOPO/Ia BO3MOXKHO MPH YIAJICHUH BCEX aTO-
MOB BOIOPO/Ia U3 MACIISTHOW KUCIIOTHI (4 MOJIB) 1 00pa3oBaHuU 4 MOJIb BOAOPO/IA B
pe3yibTaTe AIEKTPOIM3a PACTBOPHUTENS. X HE MOXKET OBITh CIIOKHOMU TPYIIIION, TaK
kak C3Xg —ras.

Bo3MokHbIe TOOOYHBIE TIPOMYKTHI: rentadropmacisHas KHCIoTa, ee (propaHTrH-
Ipyj U qpyrue GTOPIPOU3BOAHBIC MACISIHON KUCIIOTHIL.

2. AHTHIIpHU]IBI pearupyIoT C BOIOW ¢ 00pa30BaHNEM KHUCIIOT, CIIEI0BATEIHHO:
COOH COOH o
O
Y «
HZO \OH
S0 —>
c” _OH
N K
0 0

[Ipu HarpeBaHUM reMUMEIUTMTOBON KHCIIOTHI JOJDKHA ITPOMCXOAUTH 00paTHast pe-
aKIKs, U OHO U3 TPEX IaJeHUH MacChl Ha TpaduKe TOJKHO € COOTBETCTBOBATS.
Omnpenenum, Kaxkoe nageHue el cooTBETCTBYET, Mi-ry = 210, Manruzp. = 192, TOTna
JIOJDKHO HaOIFomaThes MmajieHre Macchl 10 192/210 = 91,4%, ciaenoBarelbHO, 3TO
HE TepBOoe MajeHre Macchl. [lepecunTaeM JaHHBIE BTOPOTO MAJACHUS MacChl.
ITyctes 85,4% — 100%,

78,1 —x%, Torma x=91,4%, 94TO COBIMamaeT C pacuecToM.
Jua tperbero magenust myctb  78,1% — 100%,

torma 60,2% — y% wuy=77,1%.

CrnenoBareibHO, KHCIIOTa CYHMIECTBYeT B MHTepBaje Tp; — T2, ¥ mepexomuT B
AHTUAPU IPH JaTbHEHUIIIEM HarPEBaHUH.
Paccunraem mageHue Macchl aHrUApUAa(TPEThe MaJeHNUE MaCcChl).

192 — 78,1%

X — 60,2%, x = 148.

Orcrona 192 — 148 = 44 r/momb, 3t0 CO;
CrenoBarenbHO, aHTHIPHUI IEKapOOKCHITUPYETCS:

118



COOH

P O
Co —<
@R @D
oy 2 —
0

O

"3 BOAHOTI'O paCTBOpPA KMUCJIO0Ta MOTIJIa BbIITACTh TOJILKO B BUAC rujapara, NOCTCIICH-
HOE pa3lIoKEeHUE KOTOPOTro 00ycIaBIMBaeT MEJJIEHHOE TIePBOE MalcHHe MacChl Ha
rpaduke. OnpenenuM ero MoJsIpHYI0 Maccy.

192 — 78,1%

X — 100% x=246; 246—-210=36, To ecThb aBa Mo H,O
Takum 00pa3om, MPOUCXOIAT CIEAYIOIINE MPOLECCHI:

IIpU PACTBOPEHUHU aHTUIPUIA

COOH COOH

0
//O C//
3H,0 ~
Co OH 1m0
c” _OH
2\ C§
0 0
IIpY HarpeBaHUH
COOH COOH
& COOH
~ OH T 1—THJ'I. T2
_OH —2H,0 _H,0
CQ COOH
0
COOH

0 0
C? T ({
3
— >0 —o™ >0
C —L0O; C
N 2\
0 0
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2.3. KnrouyeBoe xumunyeckoe CBOMCTBO.

Xumuueckue Knovuxu.

HOHpO6yI>iTC CaMU TMOHATb, 0 Y€M UJCT PCYb. HpI/IBC,[[CHHI:IG XUMHUYCCKUEC II0O-
CKa3KHU U «BOIIPOCHI Ha 3aCBIIKY» B3AThbl U3 OJUMIHAA Pa3HbIX JIET — Ha4YWHaA C
MMEeCTUACCATHIX I'OA0B IIPOIULIOTO BCKA...

— «IpW PacCTBOPEHUH B COJSTHOW KHCIIOTE BBLIETHIICA ra3 0e3 IBeTa W 3amaxa, ro-
pAmmiA B KUCIopoe Oe3ApIMHBIM IaMeHem». Jlymaere, Bogopon? B mpocreiimem
ciydae — na. B HempocTeiiieM — aneTuiieH, BBIISIUBIINICS U3 alleTHIICHHIa Ha-
Tpus. EcTh 1 apyrue BapuaHThl — Kakue?

— «IPH TPOITYCKaHUH JIEKTPUIECKOTO TOKA Yepe3 MPO3padHbIid pacTBOP HA 000UX
ANEKTPOAAX BBIICIHIICS a3 ¢ MOJICKYIISIPHOI Maccoit 44;

— «Kak nosry4uTh Bogopoa coctasa HD (6e3 mpumecei Ha u D2)?»;

— «K KakoMy KJjaccy oTHocsTcs Bemecta coctaa CHsNO2, CHsNO3z, CoHsNO4?
(mpuBeCTH CTPYKTYpHYIO POPMYITY)»;

— «PAacTBOPHI IByX COJICH OTHOM U TOM K€ KHCIIOTHI OKPAIIMBAOT JIAKMYC B PA3HBIH
LIBET...»

Haunem ¢ 3amaum, BRI3BaBIIEH CIOPHI CBOEH HeomHO3HauyHOCTHIO (BcecoroszHas
omuMmmrana 1971 r.):

Ilpumep. MOXHO NOMYCTHUTh, YTO CYIIECTBYET WJIM MPOMEXYTOUHO 0Opazyercs
HeycTolunBoe oprannyeckoe BeriecTBo coctara CsHeO (1), koTopoe momxHO TH-
JIpYUpPOBaThCS MpU KOMHATHOHM Temmeparype (peakuus 1) ¢ oopazosanuem CgH120
(IT), a mpu meficTBuM pa30aBIEHHOTO pacTBOpa EpMaHraHara Kanus oyaet oopaso-
BbIBath (p. 2) coenunenue CsHi1005 (I11), pearupyroriee ¢ runpokcunom meau 11 B
MPUCYTCTBHH Iiesnouei (p. 3) u mpucoeauHsIonee Bogopon (p. 4) ¢ obpasoBaHueM
CsH1205 (IV). Coenunenus 11, III u IV pearupyioT ¢ yKCyCHBIM aHTHIPHIOM (P.
5,6,7), o6pa3zys coorBeTcTBeHHO BemecTBa CsH1402 (V), C14H1809 (VI), C16H22010
(VI). Ilpu nefictBun Ha coenuuenue Il okucnuTeneir B MITKuX yciuoBusx (p. 8)
obpazyercst C¢H100 (VIII), a B 6onee xkectkux ycnoBusx (p. 9) C¢Hi1004 (IX), 00-
Jlajaronee KUCIpiM xapaktepoM (p. 10) u He obeciBeuyrBaroiiee OPOMHYIO BOIY.
[Ipu HarpeBanuu nponykra HelTpanuzauuu [X ¢ 60mbImM H30bITKOM HIETI04H 00-
pasyercs u-OyTtaH (p. 11). [Ipu nponyckanuu napos Il Hajg HarpeThIM MIATHHOBBIM
karanuzaropoM (p. 12) obpasyercs coequnenue CeHsO (X) koTOpoe pearupyer
(p. 13) ¢ pacTBOpOM €IKOro HaTpa, HE MPHUCOCTUHSIET BOJAOPOJ MPU KOMHATHOU
TeMIeparype B MPUCYTCTBUH KaTalu3aropa, HO 00eclBeYrBaeT OPOMHYIO BOIY C
obpazoBanuem Oemnoro ocanka (p. 14). Coenunenne X He pearupyeT ¢ YKCyCHOH
KHMCJIOTOM, a HMPOAYKT Peakuuu X C €AKUM HaTpoM IpU JEHUCTBUU YKCYCHOTO
aaruapuaa (p. 15) gaér CgHgOs (XI). Ycranosute crpoerue coenunennii [-X1 u
Iil%mmnTe ux peakuuu 1-15.



Pewenue.

BHuMarenpHbIH YnTaTenh pa3o0beT 3a1a4y Ha HECKOJIBKO YacTel — CTPaHHO Bey-
miee ceds BpoJie Obl apoMaTuuecKoe coeanHenue | (Hy riue 3To BuiaHo, 4Tod apoma-
THKa THIPUPOBAIACh TIPH KOMHATHOM TEMIIEpaType H OKUCIUIach pa30aBiIeHHBIM
pacBOpoM mHepMaHranara?); CpeIHIOI YacTb C, TOXOXKe, KapOOHOBOW KHCIIOTOM
IX, nexapOOKCHUITMPYIOIIEHCS EI0YbI0 IOIHOCTBIO; U TIOCIESIHSS YaCTh C SIBHBIM
(EHOTIOM, MPOSIBISIOIIMM IIKOJBHBIC CBOWCTBA B BUJE PEAKLHH CO IIEIOYBI0 U
ocajka ¢ OpoMoMm.

Bor 3101 heHON X M ABIAETCS KIFOYUKOM K PEIICHHUIO — XOTS OBI OHO COSAMHCHIE
B KJIACCHYCCKOW OJUMITHAIHOW 3amade MOJDKHO IPOSBIIATH OYCBHUIAHBIC XUMHUE-

CKHE CBOIICTBa:
Op—NaOH QONa

Br,
OH —>BrQ

[Mocnemnsist p.15 — mpoBepodHasi, Ha CIy4aH, €CIIM peakmuio GEeHOJIATa C aHTHIPH-
JIOM 3HAIOT, a Mapy MPeabIIyIInX - HEeT:

AcOAc
ONa = - O—OAC + AcONa

Hanpme nuraemcs k Hadairy ycnoBusi: CsHi20 (1), mpormyckanneM KOTOPOTo HaJl
IUIATUHOH nosry4yaeM (heHou1, 0O4eBUAHO, INKIOTEKCAHOII:

*@ ¢

>

P
II X

I[am,me K Ha4Ya1y BUAUM PCAKIIMN OKUCJICHHA MUKIIOITCKCAHOJIA B MATKUX U KCCT-
KHX YCIIOBUAX:
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II VIII

Jaxe eciy HENMOHATHO, YTO 3a coennHeHue [X momydaercst npu OKUCIECHUU LU-
KJIOT'CKCaHOJIa, TO ITPU IMONBITKEC HApPHCOBATh 4 KHCJIOpOJia MBICJIb O pa3MbIKaHUU
[IMKJIa JOJDKHA IPUHTH cama. Tem 6oiee «KUCTBIA XapaKkTepy» U OpOMHYIO BOITY HE
o0ecIBeUnBaET, KPaTHBIX CBA3eH HeT. JlekapOokcminpoBaHue 3Toi KucioTsl (p.11)
TOXKE paCIIMCaHO B YCIIOBHUU OTKPBITBIM TEKCTOM:

HOOC _~_~ NaOH
COOH NaxCO, e
IX 11

OcrapnsieM Ha MOTOM alUIUPOBAHUE YKCYCHBIM aHTUIPHUAOM SIBHBIX criupToB II,
III, IV u neiTaeMcs MOHATH, KAKOE K€ «HEYCTOMYHMBOE OPraHUYECKOE BEILECTBOY
MOXKET THUAPUPOBATHCS MPU KOMHATHOHN TeMIiepearype, o0pa3ys IUKIOTeKCaHOoI?
Bo-nepBpIX, COBEpPIIEHHO OYEBUIHO, YTO HHUKAaKUX CJENOB apOMaTUYeCKOro
nukia B | HeT — Tak JIerKo apoMaTHKa THIPUPOBATHCS OH HE OYyJIET, U MepMaHra-
HAaTOM OKHUCHATbCS TOke. Ho mpu 3TOM BCe-Taku LUKII, IPUYEM LIECTUYJICHHBIN.
[IpenmonoxuM, 4To LUK COAEPKUT HECONPSKEHHBIE [BOWHBIE CBA3M, TOIIA
HMEEM J[Ba BApHUAHTA!

H H
O OH
H H

T.€. a) KeToHHas (hopMa eHoIa 1 0) TUITOTeTHIeCcKast HeapoMaTHyeckas ero popma.
ABTOpBI 3aJ1a4¥ UMEJIN B BHUIY BapUaHT a) (PAaBHOBECHE MEKIY «HOPMAaIbHBIM»
(beHosoM U ero keToHHO# Gopmoii ~1:10-30), XoTs BapuaHT 0) B CMbICIIE BpEMEHU
CYILIECTBOBAaHHS HUYYTh HE XyKe (WM He Jydiie?) — TaKue CTPYKTYPHI SBISIOTCS
NPOMEKYTOUHBIMA B HEKOTOPBIX PEAKLHUSIX apOMAaTHYECKOrO OTIIETICHUS-
NPUCOCTMHEHNS, UX HICHTHOUIMPYIOT B BHUIE IMMEpOB (IOAyMaiTe, Kakou
CTPYKTYpBI?).

I'mnpupoBaHue M OKUCICHUE NIEpMaHraHaTOM (KCTaTH, CHOBA IIKOJBHAS PeaKIys
TIOTYYEeHUS STHICHIIIUKOIS U3 STHIICHA):
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HO OH
2
O
HO OH
Hanucars peakiuro NocaeJHEro MOIUNIUKONA ¢ TUAPOKCUIOM MEAU IpeliaraeM

CaMOCTOSTENIBHO.
I'uapupoBarbest OH T0MDKEH MO0 KapOOHMIIBHOMW TpyIIe, OoJbIle HEKyaa:

HO OH HO OH
H,
O 1 > OH
HO OH HO OH

III v

W, HakoHell, peakuuy alluJIMPOBaHMUS:

AcOAc
OH OCCH3 (OAc)

II A/
HO OH
AcOAc
O
HO OH
I VI
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HO OH AcO OAc

AcOAc
OH > OAc
7
HO OH AcO OAc
IV VII
AcOAc
ONa > OAc
15
X1
3agauu.
1. ITpu TepMUUIECKOM pa3OKEHUN OCCIIBETHOTO KPHUCTAJUTHUECKOTO Bellle-

crBa A (400 K) momydens! Tonpko razoo0passabie npoAykThl. [locie oxmakaeHus
1o 273 K o6beM razoB ymeHbIIHIICS Ooliee 4eM B TpH pasza. Octasmuiics ras b pas-
0aBWIM [T 3aMeJICHHUS PEaKi aprOHOM U ITOJYYEHHYIO CMECh ITPOIYCTHIIH HaJ
packaJeHHBIMH MarHMEeBbIMHU CTPYKKaMH. 3aTeM MarHUeBbIE CTPYKKH oOpaboTanu
BOJSHBIM TIApOM W MOJY4HJIH ra3 B, o0pem KoToporo B ABa pasza Ooinbliie oObeMa
rasza b. IIpu B3auMonelicTeuu rasza B ¢ a30THOM KUCIOTOM IOJIy4aeTcs BELIECTBO
I', umeromiee TOT ke KadeCTBEHHBIN COCTaB, YTO M BELLIECTBO A.

Hasosute BemectBa A, b, B, T

[Ipennonaras, yTo BCe OMMCAHHBIE PEAKIMY TPOTEKAIOT KOJIMUECTBEHHO, HATUIIIN-
Te, KaK U3MEHUTCS yCIOBHE 3a/1aul IpU 3aMEeHe BelecTBa A Ha BemecTno [
Hanumure ypaBHeHUs BcexX peaxiuii.

2. Huxmmaeckuit yrneBogopon A coctaBa CsH1o Ipu KOHTaKTE ¢ METaTAYE-
CKOM IUIATUHOW IPU KOMHATHOM TeMIlepaType IMpeBpallaeTcsa B CMECh JIBYX yIJie-
Bomopozos b u B, mpudem obmas macca cmecu b + B paBua macce A. B monekyne
coequHEeHHs B Kak aToMBI yIiieposia, Tak 1 aTOMBI BOAOPO/Ia PABHOIICHHEI.

PaBHBIC BECOBBIC KOTMIECTBA BEMIESCTBA A U IMOIyIEeHHOU 13 HeTo cMech b + B ipu
THAPUPOBAHUY HAJ TJIATHHOW IMOTIIOIMIAIOT OJHO M TO YK€ KOJMYECTBO BOAOPOA,
pr4deM B 000MX CITydasx MOTydaeTcsl OHO M TO e KOJMYeCTBO coenuHeHus b.
[Ipu Gosiee BHICOKOH TemIiepaType paBHBIE MAacChl KaK MCXOJHOTO BEIIeCTBa A,
Tak u cMecu b+B oTImemsaoT 0JMHAKOBOE KOTMYECTBO BOJOPOAA, IpHIeM B 000-
HX CIIydasx o0pa3yercs OIHO W TO K€ KOJWYIECTBO coemuHeHus B. YriepomHsii
CKEJIET UCXOJHBIX M KOHEYHBIX BEIECTB MPH BCEX OMMCAHHBIX MPEBPAIICHUAX HE

Mensercs. Uto coboit mpencrapisitor BemectBa A, b u B? Hanmummre ypaBHeHUs
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OIIMCaHHBIX peaKI_II/If/i.

3. ®uoneToBBI pacTBOp pazbaBmiau Bomoi 1:1 mo obwemy. Oxpacka uc-
yes3na. ToT ke (PUOJIETOBBIA pacTBOp CMEINANIN C aHWIMHOM, a 3areM J00aBuiIn
metunuonua. O6pazoanck N-metwranmwiud u N,N-guMmetmianuaud. Eciam B
WCXOJIHBIA pacTBOp MPOIYCKaTh alleTHJICH, a 3aTeM JJOOaBHTh N30BITOK METHIINO-
nuna, oopasytorest OytuH-2 u mpornuH. Kak Bel gymaere, uro mpencrasiser coboi
(huoneToBsIil pacTBOp?

4. [Ipu B3auMOACHCTBUH C METAINTMYECKUM HAaTPUEM 5 T )KUIKOCTH A, mepe-
TOHAOIIENCS NPU NOCTOSHHOM Temnepatype 84,1°C, Boiaensercs 0,622 1 ropro-
yero raza b. C HarpeTbIM MeTaUIMYeCKUM HaTpueM ra3 b odpasyer coneobpazHoe
BellecTBO B, jerko pasnararoueecs Boaou ¢ BelaeneHueM 1,244 1 toro xo rasza
b. Takas »xe HaBecKa KUAKOCTH A 00ECI[BEUMBAET CEPHOKHUCIBIA pacTBop 8,243 T
NepMaHraHaTa Kajus, IpU 3TOM BhIIENseTCS Oesoe BemecTBo I, JIerko BO3roHsI0-
mieecss MpU HarpeBaHWHM, a NP NPOKaJIMBaHUM CO LIENOYbI0 JHaromiee OeHzon, O
KaKWX BellecTBax uaeT pedb? Uto coOoil mpenacTasisieT Kuakoctb A? Hamummre
YpaBHEHHUs YIIOMSHYTHIX B 331a4€ PEaKLHi.

5. I'az X mpomyckanu depe3 pacTBOp Cyib(uua Oapus 10 T€X MOp, MoKa HE
MIOJIYYHJIA OCaJ0OK U MPAKTUYECKH YHUCTYIO0 BoAy. Ecim BeIMaBmMiA 0camok OT-
(¢uBETpOBaTh U 00Pa0OTATh COJISHON KUCIIOTOM,TO OH YaCTUYHO PACTBOPSCTCS, U
IIPU STOM BBIIETSIETCS TOT X€ Ta3 X. OcTaBIeecs: HEpaCTBOPUMOE BEIIECTBO MpU
HarpeBaHUM C KOHIICHTPUPOBAHHOM CEPHOM KHCIOTOW 00paszyer ra3 X, mpuuem
B pacTBOpE IOCJE peaklUu OCTAIOTCA TOJIBKO OCTaTOK CEPHOM KHCIIOTHI M BOAA.
OOBsACHUTE BCE POUCXOAIINE MPOIECChI U HAMMUIINTE YPAaBHEHUS PEaKIuii.

6. BemecTBo X, ycToiunBOE K JeiCTBHIO BOJHOTO pacTBOpa THAPOKapOOHa-
Ta KaJIus, IpA KaTAINTHIECKOM THIPHPOBAHUN MU30BITKOM BOJOPO/AA HA TUIATHHE
pu Temreparype 80—100°C obpa3yeT omHO-€AMHCTBEHHOE COeIMHEHHE A, KOTO-
pO€ CyIIECTBYET B BHJIE IByX ONTHYECKUX aHTHUITOIOB.
B3anMonetictBre X ¢ BOTHO-aMMHAUYHBEIM PACTBOPOM OKCHIA cepedpa MO3BOIISICT
BBIETIUTH M3 BOJHOTO PacTBOpa KpUcTautmdeckoe coeanaenne B. [logkncnenne
coequHeHns B maet coemuHenne C, KOTOpoe He BBIIEISET Ta3000pa3HOrO IMpo-
nykra npu HarpeBaHuu 1o 150-200°C. Camo BemiectBo B mpu HarpeBaHuu 110
250-300°C npeBpawaercs B BemectBo D, comepxkamee 21,9 % a3ora mo macce.
Ecmn coennuenne B mpoxanuTe ¢ M30BITKOM TBEPAOW IIENOYH, TO ITOIYyYAIOTCS
ra3oo0pa3Hble MPOMYKTH, MMEMIINE IJIOTHOCTH MO BOMOPOAY, paBHyo 12,67,
KOTOPBIC YACTUYHO ITOTJIOMAIOTCS pa30aBIICHHON CepHOM KHUCIOTOM U MOTHOCTHIO
nornouiatorcs 98 % cepHOi KUCIOTOI.

1. YcranoBute (hyHKIIMOHAIBHBIE TPYTIIEI, UMEIOLINECS B CTPYKTYpE HC-
XOIHOTO coeauHeHus X, Hanuiunre cOOTBETCTBYIOIINE YPABHEHUS PEaKLU.
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2. Hanummre cTpykTypHBIE (OPMYJBI BCEX W30MEPHBIX COCAMHEHHH X,
HUMEIOIIUX 3TH (YHKIMOHAJIbHBIEC TPYIIIIEL.

3. BriOepute 0HO3HAYHO CTPYKTYPY COEAUHEHHUS X.
Pemenne 1omxHO OBITH MOATBEPKACHO pacuyeTaMu U 0OOCHOBaHHBIM OTKa30M OT
BceX (OopMyI, HE YAOBIETBOPSIOLINX YCIOBHIM 331a4H.

7. Yresonopon I (CsHe) mcrionb3yercs Kak MOMYyHIPOAYKT B OPTraHHYECKOM
cunrese. Ero cunTe3upyior B onHy craauio, aerctBys Ha Il (CsH40) peaktnBom
III. II sBsileTcss cUIBHBIM OCHOBaHHMEM M HyKieopwmiom: pearupyer ¢ HBr u
CHj3Br, o6pasys comu IV u V coorBeTcTBeHHO. DnemenTHBIN ananus 111, IV, V gan
CJIEIyIOIIUE PE3YJIbTAThI

coequHenne %P %X %Y

I 3444 5333 1222
v 18.13 28.07 7.02
A% 16.76 32.43 7.57

a) Ompenenure X, Y, a Taxxke npocreimue Gpopmynst 11, IV, V.

b) I[Ipuseaure cTpykTypHbIe hopmyisl [ — V, eciiu u3BectHo, uto B criekrpe [IMP
coeqnuenns 11 mmeercs TONBKO 2 MIHKa.

¢) Hanmmnre ypaBHEHHS BCEX PEaKIIHiA.

d) [Ipennmoxxute mexanusm cunresa [ u3 I1.

e) Kak perenepuposars Il uz [V?

8. OnemeHT X BXOIUT B coeAuHeHus A U b, mo-pa3HoMy U3MEHSIOIINE OKpa-
CKy JlakMmyca. BerecTBo A cropaer B IpOIyKTaX TEPMUYECKOTO pa3iokeHus b, 00-
pasys cpeau npouux npocroe BemecTBo X. [Ipoaykrt peakuuu A ¢ b, momy4ueHHbIi
Ipy KOMHATHOH TeMmepaType, pasjiaraercs Mpu CHILHOM HarpeBaHWH, 00pa3ys
npocTsie BenlecTBa X,Y u Boay. Cxxuranuem A B Y Takke MOJMy4arOT BEIIECTBO X,
B MPUCYTCTBUH KaTaln3aTopa — BEIIECTBO ¢ MOJNIEKy sipHOH Gopmymnoii XY, a npu
n30BITKe Y — CMeCh, JTAIONIYI0 TIPY paCTBOpPEHHH B Boje coeamHeHue b. O kakmx
BemiecTBax uueT peds? [IpuBenure ypaBHEHNS COOTBETCTBYIONINX PEaKIIUH.

9. Oprannveckue BemectBa A U B npu HarpeBaHuu ¢ KOHIICHTPUPOBAHHOM
CepHOM KHCIIOTOW 00pa3yloT COOTBETCTBEHHO ra3oo0Opas3Hble (IIpU KOMHATHOMN
temmeparype) BemiectBa C u D, umeronme oIMHAKOBBIA COCTaB (B MPOIEHTAX IO
Macce) u obeciBeurBaroiue OpoMHy Boxny. BemectBo C mpu JeHCTBUM KOH-
LHEHTPUPOBAHHON CEPHOIN KHCIOTHI M MOCIEAYIONIEM pa30aBiIeHUH MOTyYSHHOTO
pactBopa obpazyet ucxonuoe BemecTBo A. Coenunenne D B Tex ke yCIOBUSX HE
o0pazyeT HCXOAHOTO coennHenus: B. O0beM NMpoayKTOB CrOpaHUsi CMECH OTHOTO
monst C ¢ omauM mosem D B miecTs pas Oomnbiie o0bema ucxogHoit cmecu C u
D (mipu 0IMHAKOBBIX yCIIOBUAX, UCKITIOYAIOIINX KOHACHCAIUIO MAPOB BOJKI), IIPH-
4eM JUIS TIOJIHOTO cropaHus BemectBa D HeoOXonuMo BaBoe 0oJIblle KUCIOpOAa,

YEM IJIS MOJIHOI'O CTOPAaHUs TAKOTIO K€ KOJIMYCCTBA BEIICCTBA C. Kakue MPOAYKThI
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(xpome C u D) mornu oOpa3oBarbesi IpH HarpeBaHWU cMecH BemiecTBa A u B ¢
KOHILIEHTPUPOBAHHOW CEPHOM KUCIIOTOM?
HanumuTe ypaBHEeHHs BCeX OMMCAHHBIX M BOBMOXKHBIX pEaKIUil.

10. JBa raza A u b pearupyior npu KOMHaTHOM TeMIepaType TONbKO B MPH-
CYTCTBHH BOJBI, 00pa3yst cMech coneit B u [ ¢ ouHakoBBIM KaueCTBEHHBIM, HO
pPa3HBIM KOJIMYECTBEHHBIM COCTABOM. JTa CMECh IPH OCTOPOKHOM HarpeBaHHUH
BeIzeset ra3el [ u E. ['a3 | MoxeT pearupoBarh ¢ BOIOPOIOM C 00pa3oBaHueM A
WM € M30BITKOM KHCITIOPOAA B )KECTKHX YCIOBUAX ¢ oOpazoBanueM b. Onpenennre
BemecTBa A —E, ykaxute yciIoBHs MPOBEACHHUS YIOMSHYTHIX PEaKIIHUH.

11. Macc-crekTpoMeTpuiIecKoe UccaeJOBaHHE HEN3BECTHOTO BEIecTBa A O-
Kazajo, 4TO ero MoJeKyIsipHas Macca — 226. [Ipu 06paboTke BemiecTBa pacTBOPOM
CepHON KHCIIOTHI IpU HeOOJBIIOM HarpeBaHUM BhLAETsiETCS ra3 B, u3 xoroporo
IIPY OXJTAKACHUH A0 H.y. KOHIECHCUPYETCS JKUAKOCTh, BCTYIAIOIIAS B PEAKLIHUIO Ce-
peOpsiHOTO 3epKasia, a OCTABIIMICS Ta3 MPH MPOIMYCKAHNHM B aMMHUAYHBII pacTBOp
comu prytH (II) obpasyer ucxonHoe BemecTBo A. Onpenenure, Kakue BELIECTBA
YHOMSIHYTHI B 337ja4€ ¥ HAIMIIUTE YPaBHEHHUS MPOUCXOMSIINX PEaKIHH.

12. Coemunenust A u B nmeror onunakoBeiii coctaB CioHi4. Coennuenne A
OKHUCJISICTCSI KUCITBIM PACTBOPOM IIEPMAaHTaHATa KaJIHs B O4CHB )KECTKUX YCIOBHIX
¢ obpazoBanneM KucIOTh C B Ka94ECTBE €MMHCTBEHHOTO OPTaHUIECKOTO IIPOAYKTA.
[Ipu o6padorke C NaOH o6pasyercs coib D, B koTOpoi BCe aTOMbl BOAOPOAA
Hepaznuuumbl. CoenuHeHne B okucnsieTcs KUCIBIM TEpMaHTaHATOM Kaaus B
0oJiee MATKUX YCJIOBUSAX C 00pa3oBaHUEM KUCIOTH E, B kKauecTBe €AMHCTBEHHOIO
opranuueckoro npoaykra. Harpuesas coinb F, nonyyennas u3 E, Takxe coaepxKuT
TOJIBKO 9KBUBAJICHTHBIC aTOMBI BoJIopoaa. M3BecTHO, uTo kucinora C — OAHOOCHOB-
Hasl, a Kkuciora E — TpexocHOBHasl.

a) Ompenenute crpoenue coequnenuit A, B, C, D, EuF.

b) 3anuunTe ypaBHEHHs YIOMSHYThbIe peakiuii okucienus A u B. PacctaBsre
KO3(UILIEHTHI.

c) [IpennoxxuTe METONBI CHHTE3a COeAUHEHUN A 1 B U3 opraHndeckux coe-

JUHEHUH, COMEPIKAIIUX B CBOEM COCTaBe He Oojice 4 aTOMOB yIiiepoja, U JIF0ObIX
HEOPTaHUYCCKUX BEIICCTB.

13. B pesynbrare snekTpoim3a pacTBopa MacisSHOW KHCIOTHI B OecCI[BETHON
xuaxocTe ipy 0°C Ha aHO/E BBIICTIIIACH CMECH IBYX O€CIIBETHBIX Ta30B. [lepBrIit
ra3 m30MparenbHO MOTIIOIAETCS MIENI0YBI0, BTOpoi — copepkut 19,15 % yrmepona.
Ha xarone BeIzmeIsieTCs TPETHH a3 — JIETKUH, OeCIIBETHBIN U ropiounii. OTHOIIICHHE
00BEMOB BBIJCIUBIINXCS Ta30B paBHO 1 :1:8 coorBercTBeHHO. [IpoTekanmem mo-
OOYHBIX INEKTPOXUMHUIECKIX MPOIIECCOB MOXXHO TpeHEOpeYb.

Kaxkue raspl BBIIEIMINCH TIpH dJIeKTpoin3e? UTo mpencTaBiseT co0oi pacTBOpH-
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tenb? OOpa3zoBaHUE KaKUX MOOOYHBIX MPOAYKTOB BO3MOXKHO B XOJE 3JEKTPOIH3a
YHOMSHYTOTO pacTBopa? KakoBBI 3KOIOTHYECKUE ACTIEKTHI HCIOIB30BAHNUS BTOPO-
ro raza? O6ocHyiiTe Bammm oTBeTHI.

14. N3 300 r coenuHeHus A, UMEIOLIET0 MOJEKYIsIpHYI0 Maccy 149.5, npu
TEPMHUYECKOM Pa3NIOKEHUH B HHEPTHOH arMocdepe nonydeHo 80 T BaKHOTO Tex-
HHUYECKOTo Marepuayia b, a BbIIEIMBIIUICS IIPU 3TOM ra3 B npu npomnyckaHuu B
BOJHBIN pacTBOp M30BITKA HUTpaTa cepedpa obpaszyeT ocanok I, HepacTBOPUMBIA
B a30THOM KHCIIOTE, HO PacTBOPUMBIA B M30BITKE ammuaka. [Ipu pazioxeHHn
coenuHenus A maccoi 10 T B kucnopoze obpasyercst 4 T coenunenus [, kotopoe
HE pacTBOPSETCS B OOJBIIMHCTBE MHHEPAIBHBIX KHUCIIOT.

Hasosure coenunenus A, b, B, I' u /1. Hanumure ypaBHEHMs BCeX YIOMSHYTBIX
peakuuii; GopMyIbl N30MEPOB COEAUHEHUS A.

15. VYrneBomopon A B3aUMOJEHCTBYET MPU KOMHATHOU TeMIIEpaTrype B TOJY-
OJIbHOM PacTBOpE ¢ SKBUMOJISIPHBIM KonnuecTBoM coenunenust B (C4H203) ¢ 00-
pa3oBaHMEM €JUHCTBEHHOTro coeAnHeHus C. YIeBogopoa A MOXKET pearupoBars ¢
METaJUINYECKUM HaTPHUEM C BBIJEIICHHEM BOAOPOAa U 00pa30BaHUEM COCAMHEHHMS,
KOTOpO€ LIMPOKO MCIOJIB3YETCS B METaJuIOOpranndeckoil xumun. CoenuHenne A
MOXET IIPUCOCOUHATE Be MONeKyIbl Opoma. Coenunenus B u C moryT npucoenu-
HATH TI0 OJHOM MoJIeKynne OpoMa, a IPH PaCTBOPEHHH B BOAE JAIOT KHCIYIO PEeaK-
uuto. [Ipu peticteum Ha coenuHenne C okucnurens (030H win okcua xpoma (VI)
B YKCYCHOH KHCJIOTE€) W IMOCIEIYIOIUM THAPOIU30M 00paszyeTcsl HUKIONEHTaH-
1,2,3,4-teTpakapOoHoBasi kuciaoTa. ONHMIINTE BCE XUMUYECKHE MPEBPALICHUS
coenuHenuid A, B u C. B ueM npuuynHa BBICOKOW KUCIOTHOCTH yreBogopoaa A?
CKOITBKO T€OMETPUYECKUX H30MEPOB MOXKET UMETh coennHeHue C?

Pemenns.

1. I' — aBHO HUTpAT, MpUYEM HE AAIOIIUHA TBEPIOTO OCTATKA MPHU PA3IIOKEHUU.
Takum coenmuHEHNEM MOXET OBITh TOJNBKO HUTPAT aMMOHUS NH4NO3.
Torpa B — NH3, a b, no ycnosuto, — N».
Taxkum o6pazom, A — NH4NO,.
Peakumu:

NHsNO; = Ny + 2H;0,

N>+ 3Mg = MgsN»

Mg3N2 + 6H,0 = 3Mg(OH)2 + 2NHj3

NHj3 + HNO3; = NH4NO3
[Ipu 3amene A Ha [” TpeOyercs ykas3arb: ..U OCTOPOKHOM TEPMHUYECKOM pa3-
JIO)KEHUU...» U «..IMNPH PACTBOPCHUH B A30THOM KHCIIOTE MOIYYaeTCs MCXOTHOE
BCILIECTBOY.
IIpr HOBOM yCIOBUM U3MEHSTCS PEAKLIUHN:
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NH4NO3 = N»>O + 2H;0,
N20 + 4Mg = MgzNy + MgO.

2. 3amadka U3 MIKOJIBHOTO Y4eOHWKa — MPEeBPAICHNS [IUKJIOTEKCEHa B peak-
LUSX TUAPUPOBAHUS-IETUAPUPOBAHHUSL.

A — muknorekceH, b — nukmorekcan, B — 6en3zon. Ha OGeH3onm sSBHO yKa3bmIBacT
9KBHBAJICHTHOCTH aTOMOB YIJIepo/a 1 Boropoaa. Karanutiuaeckoe AUCIIPOMIOPITHO-
HUpOBaHHe HUKIorekceHa oTkpeiTo B 1911 r. H.J1.3enunckum.

3. 3a/iaua moMeIieHa B «KIIF0YEBbIe XUMUYECKIE CBOHCTBAY, TOTOMY YTO OPH-
€HTHPOBATKCS B PEIICHUH TOJIBKO Ha IBET PACTBOPA CIIOKHO, MAJIO JIH (PHOTETOBBIX
PacTBOPOB CYIIIECTBYET... A BOT Takasl peakius, Kak METUINPOBAHNE aHUIINHA — 3TO
yxe kimod. O4eBUIHO, YTO B PacTBOPE MPUCYTCTBYET CHIIBHOE OCHOBaHHE, y/a-
nsiroriee HI 3 cuctembl. DTo HE pacTBOP IIEN04YH, (PHOIETOBBIE PACTBOPHI IIETOYH
— u3 obnmactu Qantactukd. VI pacTBOp HEBOAHBIN, MHaUYe OH OBl HE pearupoBal
Ha BoAy mpu pa3bapneHunu ero. OOpaliaeM BHUMaHHE Ha cOCela BOIBI —KHIKUAN
aMMHaK | mpenoiaraeM, yto HI ynansercs B Bune nonuaa Harpus. Torma Hudero
HE OCTaeTcs, KaK MOCTYIUPOBaTh, YTO UCXOJIHBINA PAacTBOp — 3TO PACTBOP aHAIIOTa
IIeJIOYH B KUAKOM amMmuake, amuia Hatpus NaNH», a Bce ynoMsHyThIe peakiuu
SIBIISIIOTCSL aHAJIOTAMU PEaKIUi B BOAHBIX U CIIUPTOBBIX PacTBOPaX:

NH, NHCH;  N(CH3),
NHNHZ’ CH3I - +
—Nal -
CH;I

W HC=CNa T H—C=C—CHj;
— Na
HC=CH
2CH;I
2NaNH, NaC=CNa ————» H;C—C=C—CHj

—2Nal

4. [lepBast oueBMAHAas peakuus, YHNOMSHYTas B YCIOBUHM — OKHCJICHHE
NepMaHraHaToM ¢ o0pa3oBaHueM OEH30WHOW KHCIOTHI [, maromiel co MIeIoubio
Oenzon. CrenoBarenbHO, UCXOAHAS JKUIKOCTh COACPIKUT 3aMELICHHBIH OCH301 C
temneparypoii kunenus 84°C. Xomsure CpaBOYHMKHA MOTYT B 3TOM MECTE Ha-
MMCaTh OTBET, a MBI TIOMPOOEM OTPENEIUTh JOTUYECKH, YTO JK€ 3TO 3a KUJIKOCTh
A, BBIICTISIIONIAS C HATPUEM SIBHBIM BOIOPO (BTOPOM KITIOYHMK), KOTOPBIN JAJIBIIE C
TEM )K€ HaTpUEeM JIaeT THAPHI.

B ucxoqHOM pelieHun 3Toi 3aia4n Oblia pasa «Tak Kak TemIeparypa KUIeHHUs

menbine 1000, to A conepxkut Tomyon CeHsCH3z». Hudero He octaercs, kak mpu-
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HATH Ha BCPY (KaK U BCC HOPMAJIbBHBIC XUMHWKHU, Mbl HC TIOMHHM TCEMIICPATYpPhbI
KUIICHUA HU OJIA 3TUII- U I/ISOHPOHI/IH6CH3OHOB, HU JJISI UX BOAHBIX a3C€OTPOIIOB,
€CJIM OHH B006H.Ie CYH.IGCTBYIOT) " MMPOBCPUTH COOTBCTCTBHUC 3TOT'0 YTBCPIKACHUA
YCJIOBHUIO 3a1a4U:

5C¢H5CH3 + 6KMnO4 + 9H>SO4 = 5CcHsCOOH + 3K2SO4 + 9MnSO4 + 14H,0

BemectBo A conepxano 5130+92-8,243/6+ 158 = 4 r «Tonyona» — oKa B KaBbIU-
Kax, T.K. Hy’KHO TIOCMOTPETh, OYJIET T OCTaBIIUHCS | T )KUIKOCTH A MPEACTABIAT
c000ii KaKOE-TO PEaTbHOE BEIIECTBO C KUCIBIM BOIOPOJIOM:

2HX + 2Na =2NaX + H»

2 MOJIb WU 2X T BEU[ECTBA BBIIEISIOT 22,4 n Hp
Ir — 0,622 1 H»

Otcrona X = 18, T.e. MBI MONYYHIIN BHATHBIH BTOPON KOMIIOHEHT KHUAKOCTH A U
MTOATBEPIIIIN, YTO TIEPBHIM SIBIISIETCS TOIYOIL.
Taxum 00pa3oM, HCXOAHOE BEUIECTBO — a3e0TPOMHAst cMech Toimyona (80%) u Boasl
(20%).
OcTasibHBIE ypaBHEHUS peaKInid:

2H>0 + 2Na = 2NaOH + H;

H; + 2Na =2NaH

NaH + H,0 = NaOH + H»

CsHsCOOH + 2NaOH = Na,COs3 + CeHg + H2O

5. BeposiTHO, KITIOUEBBIM SIBISICTCA TOT MOMEHT, YTO ra3 X JOJDKEH OBITh
OKHCIHTENIEM cynbduaa 6apus - a UHaYe Kak >Ke MOJMyYUTh YUCTYIO BOLY U OCaI0K
— SIBHO COZEpPKAIUi Cepy U HEPACTBOPUMYIO COMb Oapusi? A OKHCIAIOLIMX Ta30B,
9100 KaK-TO YIOBJETBOPSUIM NEPBON peakuuu, Bcero 1sa — 030H u SO;. Tonbko
030H B JAJIBHEHMIINX pEaKUUiX, ONMHCAHHBIX B YCIOBHM, HUKAK BBIICISATHCS HE
MoxeT, octaercst SO». Takum 0Opa3om, HeW3BeCTHBIH ra3 X mpeacTasisieT cooon
nrokeun cepbl SO2, KOTOPBIM IpU peakuy ¢ PaCTBOPOM Cylb(uaa Oapusi cHayana
o0pazyeT 0CasoK Cephl:

2BaS + SO, + 2H,0 = 2Ba(OH), + 3S |

[lpu panpHelIeM NpPOMyCKaHWM CEPHUCTOTO ras3a BBINAJaeT OCaloK cyibdura
Oapusi:

Ba(OH)z + SO, = BaSO31 + H»O0.

[lpu neicTBUM CONSHOW KHCIOTHI MPOHMCXOJHWT PACTBOPEHUE TONBKO Cyib(uTa
Oapus, 1 BeLessieTcs ucxoausiid ra3z X (SO»):

BaSO; + 2HCI1 = BaClx + H2O + SO» ¢

Ocratroniascsi HEpacTBOPEHHOMN cepa OKUCIISETCS IPU HATPEBaHUK C KOHIICHTPHPO-
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BaHHOW CEPHOI KUCIIOTOH, 00pa3ys TOT ke TUOKCU]] CEPBI:
S +2H>S04 = 2H>0 + 35021

Cepa criocoOHa TakKe PacTBOPATHCS B PACTBOpax CyAb(QHIOB, H, B YACTHOCTH, B
pacTBope cynbduna oapus:

BaS + nS = BaS,+ (monmucynbdun Gapus)
6. Peaxuuu npucoeinHeHs BOJOPOIA U CepeOpsSHOTo 3epKaa, a Takxke Io-

cleayrole mpeBpaieHus B yka3piBaioT Ha Han4ue B CTpyKType X anbAeruaHoi
TPYIIIBL:

RCHO + H, — RCH,OH (1)
RCHO+2Ag(NH3)zoﬁ — RCOONH4 +2Ag + 3NH3 + H0  (2)
RCOONH, + HCl — RCOOH l+3 NH4CI (3)
RCOONH; — RCONH; + H,0 “)
RCOONH; + 2KOHD—> RH + NH3 + K»,CO3 + H20 (5)

BenmnunHa I0THOCTH MPOIYKTOB peaKIuH (5) 10 BOJOPOIY:
M = 2Dy, = 2-12,67 = 25,34 (r/mo1b)

MO3BOJISIET yTBEpXKIaTh, 4TO B ee cocTaB Hapsmy ¢ NH3; (M=17) Bxomut 060-
nee Tsoxenbii ymieogopon CiHy (M = 12x + y) mmm coenunenne CxHyO,Ni
(M =12x +y + 16z + 14k).

Ecmn B — aMMoHMiTHAs cob MOHOKapOOHOBOHM KHCJIOTHI, TO 1O ypaBHEHHIO (5)
n(RH) : n(NH3) =1: 1, m Torma

M=0,5(12x +y)+ 0,5-17 = 25,34, unu
12x +y=33,68 (6).

Pemenne HeonpenenenHoro ypaBHeHus (6) B Henblx ynciax gaer y = 10 mwm 9,
HO ¢opmynsl CoHio mmn C4Hig HEBO3MOXHBI (A1 MPOXYKTa PEakUUH COCTaBa
CxHyOzNk penienne ypaBHeHHs

12x + y+ 16z+ 14k = 33,68
B LENBIX YHCTax Takxke gaeT Henpuemiiemsie popmynsl H4NO, CHgN u CHgO).
Ecnu npeanonoxuts, uto B — aMMoHuitHas conb JUKapOOHOBON KHUCIIOTHI, TO TI0
ypaBHeHu1o (7)

R(COONH4); + 4NaOH = RH» + 2NH3 + 2Na,CO3 + 2H,0 (7
n(RH) : n(NH3) =1:2u M =M(RH»)/3 +2:17/3 =25,34,
OTKyJa
12x +y=42 ®)
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Pemenne HeonpenenenHoro ypaBHenus (8) naer x = 3, y = 6, To ectb popmyna
yreBogopoaa RH>—C3Hs. Perenue HeonpeneaeHHOTO ypaBHEHUS

12x +y + 16z+ 14k =42
MpUBOAUT JINO0 K HempuemiieMbiM opmyinam CoH,0, CH4N, mimm CoH4N, koTo-
pBIe HE COOTBETCTBYIOT PEalIbHO CYIIECTBYIOIIMM BEIECTBaM, JIN0O K (opmyre
CH3N=NH, onHako nocinenHee COeIMHEHUE HE MOXKET OBITh TIOJTYYEHO 110 YpaBHE-
Huto (7). (AHaTM3 BO3MOXKHBIX MPEBPAICHUN COJICH TPU- WM TETPaKapOOHOBBIX
KHCIIOT TaKke HE MPUBOAMT K Pa3syMHBIM (OpMyJiaM JJisi BTOPOTO KOMITOHEHTa
ra3oBOM CMECH).
KauectBennsbiii cocraB cmecu [C3Hg + NH3] moarBepxaaeTcss U HaHHBIMU O
YaCTUYHOM TOIIOLIEHUU cMecH pacTBopoM H>SO4 U MONHOM MOINOLIEHUN KOHII.
H2SO4:

NHj3 + H2SO4 = NH4HSO4 (pacTBOp M KOHIL.)
C3Hg + H2SO4 = C3H70S0sH (xoHI1.)

Takum oOpasom, B mpeacraBmser coboif aMMOHHMIHYIO CONb AMKapOOHOBOH
kucinotsl C3H4(COONH4),, a ucxonHoe BemecTBo X MOIIO OBITH AWANIBICTHIOM
C3H4(CHO),. Crpykrypa anbIokapOOHOBOHM KHCIOTHI HCKIIOYAeTCs, T.K. OHA
nomxHa pearuposats ¢ KHCOs3:

HOC-C;H4+~COOH + KHCO3 = HOC-C3H4—~COOK + CO; + H;O.

CymiecTByIOT J1Ba M30MEpHBIX yriieBofopona cocrtaBa C3He — muxmonpomnan u
MIPOTICH, TTOATOMY X MOT OBITh HMJIM ITUKJIONPOTIAHAHAIBICTHIOM FIIA TIPOIICH -
aIBJACTUIIOM, HO CTPYKTYPHI C IHKJIOMPOITAHOBBIM KOJBIIOM HE YIOBJIECTBOPSIOT
YCJIOBHIO 3aJ7]auH, T.K. IPOW3BOIHEIC IUKJIOMPOIIaHA TIPH MMOBHINICHHBIX TEMITepa-
Typax TUAPUPYIOTCS C PACKPHITHEM TPEXWICHHOTO IMUKJIA M 00pa30BaHUEM CMECH
M30MEPHBIX MPOITYKTOB:

CHO H2, t° H3C\ /CHQOH H\ /CHzOH
—— + ©)

CHO H;C© 'CH,OH H;CH,C  CH,OH

cHO H,, t° ?HZCHon _CH,CH,OH
— _CHCH,oH * HC{ (10)

CHO H;C CH,CH,0H

Taxum oOpazom, X mpeacTaBiIsIeT co00i OAMH U3 7 W30MEPHBIX MPOTICHINAIBIE-
runoB, a kucinora C — omHy U3 7 M30MEPHBIX KHUCIOT C B3aWMHBIM TOJIOKEHUEM
¢ysKmmoHaANBHEIX Tpymt: 1,1-, 1,2-(twic- u Tpanc-), 1,3-(umec- u Tpane-), 2,3- u
3,3-Iluc-tpanc-1,3-nponeHaAnanbaeruabl HE YIOBJIETBOPSIOT YCIOBUSM 3a/auH,
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T.K. OHH JaIyT NpPH THAPUPOBAHMM TMEHTAHIUOMN-1,5, HE MMEIONINA XUpaTbHBIX
LIEHTPOB.

HOC-CH,-CH=CH-CHO — HOCH>—(CH,);~CH,OH

1,1- u 3,3-mponeHauanbAeTubl MPU OKUCICHUHM JAAyT aHAJIOTH MaJIOHOBOM
KHUCJIOTHI, KOTOPBIE TIPU HarpeBaHUH JOJDKHEI OTHIETUIATh CO2, 9TO IPOTUBOPEUHUT
noBeAeHnio C 1o yCIOBUAM 3a/1a4H.

CH3-CH=C(COOH); — CH3~CH=CH-COOH + CO, (11)
CH,=CH-CH(COOH); — CH,=CH-CH,COOH + CO (12)

AMMOHHMIHAS CONb 2,3-PONeHANKApPOOHOBON (METHUIEHSIHTAPHOM) KUCIOTHI TIpU
HarpeBaHUH JOJKHA MPEBPATUTHCS B 3aMEIIEHHBINH CYKIIMHUMUI:

CH,
H,C=C—COONH,
| —_—

H,C—COONH4 0 N 0
H

CsHsNO; (M=111)
Ho stot umup conepxxut @w(N) = 14/111 = 0,126, wnu 12,6 % azora, a He 1,9 % mo
YCJIOBHIO 3aa4H.
W3 ocraromuxcs st paccMoTpeHus 1,2-mponeHananbIeruioB (M KUCIOT) IUC-
M30MEp HE YJOBICTBOPSIET YCIOBHIO 3a7aud, T.K. aMMOHHMHAs COJb METUIIMa-
JICMHOBOM KUCJIOTHI TP HATPEBAHUU OyJIET IPEBpaIaThCs B 2-METHIMATICHHUMUI,
Taxke copepkamuii 12,6 % N:

CH;

H3C—ﬁ—COONH4 -

HC—COONH,4 o N o

H
CsHsNOs, o(N) = 0,126

Y TOJIbKO aMMOHHUHAS COJIb METHII(hYMapOBOU KUCIIOTHI IPEBPATUTCS MIPH HATPe-
BaHWUHU B TuaMu, coaepxarmii 21,9 % N:
H4;NOOC— (ljl —CH; H,oNOC— ﬁ —CH;

—_—
HC—COONH,4 HC—CONH,

CsHgN2O2, o(N) =28/128 = 0,219
Takum, oOpa3oM, MCXOAHOE coedMHEeHWe X OJHO3HAYHO IIPEACTaBIseT coOoit
MeTHI(hyMapOBEIil THATBIETH]T.

7. Cuoga C¢Hs, xoTOpBIi HE OCH301.
a) Il — pocdopooprannveckoe BemecTBo, cuegoBareabHo X 1Y —310 C 1 H’l% 3T



K. w(x)>w(y), cnenoBarensao X-C, Y-H.

III: CaHpPe: a/b/c=53,33:12/12,22:1/34,44:31 =4/11/1  C4H11P
IV: CaHpPBrg: a/b/c/d =4/12/1/1 C4H1,PBr
V: CaHpPBrg:  a/b/c/d = 5/14/1/1 CsH14PBr
b). II mo yciioBUIO MOXKET UMETH TOJIBKO CTPYKTYPY

Torma |

CH,

MoOXHO TIpennonoKuTh, uto I1I — Tpuankuindochun, ogHAKO OH HE YAOBIETBOPSET
CXEM€E CHHTE3A.

[T = (CH3)3P*CH»~ -. 3T0 cHIIbHOE OCHOBaHHE U HYKJICO(HII.

IV = (CH3)4P"Br;

V = (CHz3)3:P*CH,CH;3Br-

c)
+(CHs):P"CH; - + (CH3);PO
0 CH,
CH3Br + (CHs)sP*CH; — (CH3)sP*CH,CH; Br-
(CH3);P*CH; + HBr — (CH:)P*Br
dy.
(CH3)3P+CH2

k (CH3)3P
=<j 3]@ (CH3);PO
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e
@
H;C” | CH;
CH; CH,

¢) JleiicTBHEM CHIILHOTO OCHOBaHHUS.
PhLi + (CH3)4P*Br~ = PhH + LiBr + (CH3)3;P*CHy~

8. Omnucana xumus a3zora (X — a3ot, Y — kucinopof, A — NH3, b — HNO3).
YpaBHEHUS IPUBEACHHBIX PEAKIIMIA:

4HNO3 =2H,0 + 4NO;z + O3,

4NH3 + 30, = 2N> + 6H0,

NH4NO3 =N,0 + 2H,0,

= (cuibHOe HarpesaHue) Na + 1/202,

4NH3+ 50, = 4NO + 6H;0,

2NO+02(H36HTOK) = 2NO2,

4N02+02(H36HT0K) + 2H>0 = 4HNO:s.

9. YcrmoBue 3amadd  TPEACTaBIsSET COOOH CHpaBOYHOE IOCOOME  T10
MIPUCOETNHEHUIO-OTIIETUICHNIO BOJBI. A — 3TaHoi, B — OyTaHoi-1 nmm 2-MeTui-
npomaHon-1.

10. JIOBOJIBHO pacpOoCTpaHEHHBIN IIPUEM B OJUMITMAJHBIX 3a4a4aX — OUEBU/L-
Has peaklus, KOTOpasi B pEAIbHBIX YCIOBUSIX MIET TOJIBKO B IIPUCYTCTBUH CIIEHOB
Boxel. IIpuMep — peakuuy aMMuaKa U XJI0pOBOIOPOa, BOXOPOIa C KUCIOPOIOM U
T.1. [Io3TOMy B KauecTBe Kilto4a Mbl UCIOIb3yEM CBOMCTBA rasza [, KOTOpil sSIBHBII
a30T, CyJs 110 peakysIM C BOAOPOJOM U KUCIOpOAOM. B pesyibrare nosmydum:

(to,P) JL.ayra

N>+3H, = 2NHsj, N>+O; = 2NO,

INO + 05 KOMH.T-pa

A Bce ocTanbHOE:

A —NHj3, 5 —NO,, BuTI' — NH4NO; u NH4NO3,
2NH;3+2NO>+H>0 = NH4sNO>+NH4NO3,
I, E — N3, N>O:

NH4NO2y
NH4N03} = N>+N>O+4H;0,

2NO:».

I1. 3anaua Hagesana mamepuanramu Gopyma HcypHana « Xumus u Xumukuy.
Kittod k pemeHnro — KOHEUHO ke, T'a3, BCTYHAIOIUK B PEAKIHIO C CONBI0 PTYTH U
00pa3yoNIuii HCXOTHOE BEIIECTBO C MOJIEKYISIPHON Maccoit 226. Beranraem arom
pTYTH 1 TIoirydaem 24 — 2 aroma yriepona. CiieoBarebHO, COSTHHEHHE A — arle-
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tunennn (anetunun) pryta (11).

Bcnomunaem peakimro  KydepoBa, koTopasl 3/1eCh BBIpaXKaeTcsl HE B BHIC
BOJIa + alleTUJICH + KaTanu3arop (Cojb PTyTH), @ B BUJIC YK€ TOTOBOTO COCTMHCHUS,
BKJIFOYAFOIIIETO M MOH PTYTH, U allETUIICH — OCTAJIOCh TOJIIBKO J00aBUTh KHCIIOTY:

2HgC; + 2H,0 + 2H" — CH3CHO + HC=CH + 2Hg?"

CepeOpsiHOE 3epKaJio — C alleTalIbACTUI0M:

CH;CHO Ag(NH3)20H

CH3COOH
a BOT MHTEPECHAS peakLys alleTUIEHa C COJIIMHU PTYTH, OIICAHHAsI B YCIOBUU:

HC=CH + 2Hg?" = HgC,

12. CooTHOIIIEHNE aTOMOB yTIIEPONia U BOIOPO/Ia MOKA3BIBAET, YTO B CTPYKTY-
pax mMeercsi OEH30JIbHOE KONBI0. A YIOMSHYTAasl B YCIIOBUH PEaKIU OKUCICHHS
B B E sBisiercs kiTt04eBEIM XUMHYECKHM CBOMCTBOM — 00pa3oBaHME OSH30WHBIX
KHCIIOT TIPH OKUCIIEHUH YTIIEBOAOPOIHBIX U BCEX IMPOYUX XBOCTOB, HAYMHAFOIIINXCS
¢ ymepoza, 0€H30IbHOTO KoJbIla. Cremyrolas peakius JaeT HaM CTPYKTYpY 3TOi
KHCTOTH E: ecrin HaTpueBas coib COACPKUT Hepa3IMIUMbIEe aTOMBI BOIOPO/Ia, TO
kucnora E — TpexocHOBHas:

COOH
HOOC COOH _ 1 3 5-6ensonrpukapGoHOBAs KHCIOTA.
Torma coennuenue B — ato
CHj;
H;C CH,CH3;

Uro ke Takoe coenmuuenne A? Bapuanr 1,3,5-3aMeneHHBIX O€H30JI0B TOJIHKO OTUH,
n 310 B. C MOHO3aMeIeHHBIMH U TH3aMENICHHBIMI O€H301aMH HE TIPOXOIUT: OCH-
30aT HaTpus (COIb OHOOCHOBHOM OCH30MHOMN KHUCIIOTHI) COAEPKHUT 3 THUIIA aTOMOB
Bogopoza (B OpTo-, MeTa- M mapa- MOJOKECHHSIX ).

CrnenoBarenpHO KucioTa C, oOpa3yromasics MpH KECTKOM OKHCIIEHHH A, HE co-
JIEP)KUT B CBOEM COCTaBe OEH30JBHOTO KOMbIla. PaccMoTprM mpocTeiiniue kapbo-
HOBBIE KHCJIOTBI, COJIH KOTOPBIX COJIEPXAT SMHCTBEHHBIA THII aTOMOB BOJIOPOA
— MYpaBbUHYIO, YKCYCHYIO M TPHUMETHIYKCYCHYI0. Hanpumep, eciu coequHeHue
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C — TpumeTuiykcyHas kuciora, o A, C u D aro:

CH;
H;C CH; CH, CH,
H3C+COOH H3C+C00Na
CH, CH,
A C D

Bosmoxknb Taxoke npyrue penienus. Hanpumep C — ykcycHas kucnora, D — anerar
Hatpus, A — 2,4,6,8 — nekarerpacH.
b. Koaddunuentst B ypaBHEHUSX TOAOMPAIOTCS METONOM BIIEKTPOHHO-
HMOHHOTO OanaHca:

H;5C

5 CH,CH; +24KMnO, + 72 H¥ —>

H:C  gooc

—>» 5 COOH + 24 Mn** + 24 K* + 5 CO, + 56 H,0

|
5 @—C—CH3 +28 KMnOy + 84 HY ——>
|

CH;

g
—> 5 HOOC—(IE—CH3 +28 Mn2* + 28 K* + 25 CO, + 52 H,0
CH;

C
c. MeTon0B CHHTE3a CyIIECTBYeT MHOTO. [IprHMMaeTcs 000N pa3yMHBII
(Hepa3yMHBIM CUYHTAETCs, HalpuUMep, CHUHTE3 1,3-TUMeTHII-5-3THIOSH30/Ia TPH-

Mepu3anuen nponrHa u 1-0yTHHA: MOJNEKYIBI HE YMEIOT COUETaThbCs KaK XO4eTcs
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pemareito, 34€Chb IMMpaBUT CTaTI/ICTI/IKa).

Hanpuwmep:
.
C,H, —> > C—CHj
cat H';PO4 I
CHj;
CH;
0 H* BaMnOy,
/”\ - -
C CHj; -0
H;5C CH; H;C C
CH; 1. CHsMgBr
2.H,0
<—
H;C CH’
3
CH;
e /@\
2. H,0 CH,CH;
13. YcroBHIO 331241 yIOBIETBOPSET CIEAYIONIAst CXeMa JIEKTPOIIn3a;

CH3;CH,CH,COOH + 8HX = 8H, + C3Xg + CO»

(HX — pacTtBOpuUTEH) I I 1
KaTox aHo[

3.12 r ymepona B C3Xg — 19,2%

8-ArX BC3Xg —  80,85%.

[Tomyuaem A =19, X — ¢rop.

OO0pa3oBaHme TekCaHa HEBO3MOXKHO, Tak Kak o0bemMHOe oTHomeHne CO2 u raza Il
cocrasisieT 1:1. [TonyueHnue 8 Mosib BOJIOPOJIa BOBMOXHO MPU YIaJICHUH BCEX aro-
MOB BOJIOPOJIa U3 MACIISTHOM KHUCIIOTHI (4 MOJB) 1 00pa30BaHUH 4 MOJIb BOJIOPOA B
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pe3ybTaTe AIIEKTPOIM3a PACTBOPHUTENS. X HE MOXKET OBITh CIIOKHOM TPYIIIION, TaK
kak C3Xg —ras.

Bo3MokHBIe TOOOYHBIE TPOMYKTHI: rentadropMaciissdas KHCIoTa, ee GpropaHru-
Ipuj, 1pyrue GTOPIPOU3BOAHBIE MACTISTHON KUCIIOTHI.

14. [ToHsITHO, YTO KIIFOY K pEIIeHHI0 — ocanok [, oOpa3syromuics npu mpo-
myckaHuy B B BomHBIN HUTpaT cepebpa M pacTBOpSIOMUiiCS B amMmuake. Jlapaiite
MPEIIOI0KHIM, 4TO 3TO Xjopua cepedpa. Torma raz B — ximoposogopo.
Ero ob6pazyercs 3 momb Ha 1 Momb ucxomaoro A (0euto 300 1, mimu 2 Moib A;
raza noiay4ymiock 300 — 80 =220 1, wim 110 = 3-36,5 r/MoJIb), T.€. B COSIUHCHUN
A — KaKk MUHAMYM 3 aToMa BOJIOpo/a U 3 aToMa XJiopa.
Hanbmie: uro Takoe coenquaerue b. Moabs b=149,5 —3-36,5 =40. 310 He KaJIbIINH,
TaK KaK METaJUl He MOXET 00pa30BaThCsl C BBIACICHUEM XJIOPOBOAOPO/IA, CIISIO-
BaTebHO, b HE SABISETCS MPOCTHIM BemecTBOM. Torma uro 310? Huuero, kpome
SiC, Tem Gonee 4TO TOA OMpEAETICHUE «TEXHUYECKN BaKHBIM MaTrepuamy KapOum
KPEMHHUS 3aMeUaTeIbHO TOAXO/IHUT.
CraHOBHTCS IMOHITHBIM MPUpPOAa coeauHeHus [I, KOTOpoe «He pacTBOPSETCS B
OOJBIIMHCTBE MHUHEPAIbHBIX KUCIOT». MojiekyisapHas macca: 149,5:4/10 = 60.
Paznocts mMonexymsipabix Macce /| u b paBra 20. 3to cBHmeTensCTBYET, uTo [l HE
SIBIIICTCS IBOMHBIM okcuaoM (20/16 = 1,25), Takum odpasom, J| — okcun, He 00-
Jajaronuii OCHOBHEIME cBoticTBaMu, D0x. EquncTBeHHOE pemmenue: D = Si, x = 2.
310 OKCH[l KpeMHUs. B «MEHBIIMHCTBOY» MUHEPAIbHBIX KHUCIOT B HAIlIEM Clydae
romasa MmiaBUKOBAas.
W3 Bcero BhIMICHIEPEUMCIICHHOTO CleAyeT, uTo OpyTTo-hopmyna A — CH3SiCls.
Takum 00pa3zom, epeurcICHHbBIC BEIISCTRA:

A: metuntpuxiopcuian — CH3SiCls.

b: xap6un xpemuus SiC.

B: xsopoBonopo.

I': xmopun cepebpa.

J1: okcuz KpeMHUsA
Peakmuu:

CH3SiCl; = SiC + 3HCl

CH3SiCl3 + 20, = SiO2 + 3HC1 + CO»

HCI + AgNO; = AgCl + HNO3

@®opmyner  m3omepoB coemmnenuss A: CH3SiCls, CCl3SiHs;, CHCLLSiHCl,
CHCISiHCl,.

15. Kitrou k penreHnro He caMblii O9€BUIHBIHN (IS IIIKOJIBHOTO OTINYIHIKA). Ho
000 XOTh HEMHOTO 3HAKOMBIH C apOMaTHIHOCTRIO OJIMMITHATHUK Cpa3y ompee-
JIUT, 9TO BemecTBO A siBiisieTcss CH-KUCITOTOM, 1 y3HAeT B A MUKJIONICHTAIUEH, 4 B
MIPOAYKTE €T0 PEaKINK C HATPUEM — ITUKJIONCHTaIHEeHUITHATPHH:
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H O
[9) H
A B I
+ Na ——>
* *
1.[0O] HOOC COOH
—_—
2. H,0
HOOC COOH

Tak kak w3 C B pe3ynbTare OKHCIEHMs NoOJy4yaeTcs IMKiIoneHTan-1,2,3,4-
terpakapoonoBast kuciora (CoHioOg) u C sBisieTcss MpoOayKTOM HPUCOCTUHCHHS
A x B, 10 coequnenmne A sBusiercs Cs-yIeBOIOPOAOM, Y KOTOPOTO, UCXOAS U3
yCIIOBUSI, UMEIOTCA ABE ABOMHBIE CBS3U (PEaKus C OpOMOM).

U3 Bcero atoro ciemyet, uto A — nukioneHntague-1,3. [lpuunna ero BBICOKOM
KHCJIOTHOCTH 3aKJIF0YaeTcsi B TOM, YTO B pe3yjibTare IUCCOLHMAlUK oOpasyercs
YCTOWYMBBIA KapOaHHOH ¢ apOMaTH4eCKOH CTPYKTYPOH, TaK Kak Ha IUKINYECKU
COTPSKCHHBIX T-OPOUTANSAX HAXOAUTCS IIECTh BIIEKTPOHOB, YTO COIIIACYETCS C
npaBuioM Xiokkens. Coenunenus B u C umeror mo oxnoit aporiHoit C=C-cBsizu
U SIBJIAIOTCS TUOO KUCIOTaMH, TUOO aHruIpuaaMu KUcioT. COCTaB COeAWHEHHUs
B roBoput o ToM, uto 3T0 ManenHoBbIi aHruapua. Coeannenne C nMeeT OUKap-
6omukn ¢ C=C-cBs3b10, 030H pa3pbIBacT OAWH M3 LIUKJIOB C 00pa3oBaHHEM JBYX
KapOOKCHIIBHBIX TPYIIM, 8 BTOPOU IIMKII COXPAHSIETCA.

ManeuHoBBIM aHTHIPUJ Pearupyer ¢ LUKIONEHTaAUEHOM 10 peakuuu /(unbca-
Anbpaepa ¢ 00pa3oBaHHEM aHTHAPUAA IHOO-Yuc-5-HOpOOpHEH-2,3-TuKapOOHOBOH
KucaoThl (OHAMKOBBIA aHruapua) (I). I'eomerpuueckum nsomepom coenunenus C
SIBIISIETCSL aHTHIIPU] 9K30-5-HOpOOpHEH-2,3-aukapOoHnoBoii kucioTsl (11).
EnuHcTBEeHHAas anpTepHaTHBA NPEATIOKEHHOMN CTPYKType A — 3aMeIleHHBIN alleTh-
JIeH; HO COeOUHEHUE A HE MOXKET OBITh TEPMHHAIBHBIM alIKWHOM, TaK KaK TaKHe
aJIKeHbI pearupyoT ¢ MaJeMHOBBIM aHTHAPHUIOM TOJIBKO B )KECTKHMX YCIIOBHSIX U C
?gga3OBaHI/IGM COBCEM JIPYTUX MPOAYKTOB.



2.4. Pacuyert KakK Kno4eBou hakTop B pelleHNn Ka4eCcmeeHHbIX
3apau.

PacueTrHslii Ki1104, 3aJaHHBIN B YCIIOBUH, MOXET (TIOCJIE TIPOBEIECHUS BHIYHCICHHN)
OIIPEICTUTD BCIO JIOTHKY PEUICHHUS 3aJa4i Ha yCTaHOBJIEHUE (OPMYIBI HEU3BECT-
HOTO BelecTsa. T.e. KaueCTBEHHas 3a7a4a, pelaeMasi IIpy OMOIIH IIEMEHTAPHOTO
KIIIOYEBOT0 pacyeTa, OT HTOr0 He CTAHOBUTCSI MEHEE KaUE€CTBEHHOM. ..

Ilpumep 1. Ilpu npunusanum pacteopa, cogepxamiero 1,02 r conu cepoBoropoa-
HOM KHCJIOTBI, K PacTBOPY, collepkaiieMy 2,7 T XJIOpHia AByXBaJIEHTHOTO METaIla,
Bbimajio 1,92 r ocagka. Kakue conu B3ATHI Ui NPOBEACHUS PEAaKLUH, €CIIH OHU
MIPOpearupoBaiv MOJTHOCTHIO?

Pewenue. Kittounk B TOM, 4TO Macca 0CAOKA He NPEGbIUIAEH. MACCYy 00HO20 U3
peazenmog, ClefoBaTeNbHO, B OCAJOK BBINAJIO OJHO BELIECTBO: JINOO XJIOPHUI,
0o cyabdun. st Bcex MeTauioB, XJIOPUAbI KOTOPBIX HEPACTBOPUMBI, CYIb(HIbI
TOKE HEpacTBOPUMBI. B TO ke BpeMs He CyILEeCTBYET PacTBOPUMBIN cynbhua, co-
OTBETCTBYIOLINH HEPACTBOPUMOMY XJIOPHUY, U3 YETO CIEAYET, YTO B OCATOK BBIIIAI
Cyab(HI TOro AByXBAJIEHTHOTO METalja, KOTOPhIA BXOAM O PEaKLHH B COCTAB
xsopuza. O603HaYMM MOJIEKYJISIPHYIO MacCy 3TOro MeTaa yepe3 M, Torna

MCl, — MS}|
2,70r - 192r,
M+71) — (M+32).

Otcioma (M +32)+2,70=M + 71)-1,92; M= 64 (menp).

Kommaectso xmopuna memau: 2,70/1,35 = 0,02 Mo, paBHO KOJIHYECTBY HEU3BECT-
HOH COJIM CEpOBOIOPOMHON KHCIIOTHI, MOJISIpHAsE Macca 3Tou coimu M=1,02/0,02 =
51 1/MOJB; 3TO MOXKET OBITH TONBKO OMCYIb(UT ammounss NH4HS:

2NH4HS+CuCl,=CuS}+2NH4CIl+H5S.

Ilpumep 2. K pactBopy conu cepedpa (pactBop /) nmpubaBuiu: a) HUTpaT Oapus,
MTPOU30IILIA PEAKIHsl, BBIMAI 0CaI0K 2, conepxkarmii 46,2 % O6apus; 0) HeOoIbIION
0o0beM pacTBOpa IIEIIOYH, 0CaJKa HET; B) BOMY, BBINAN OCINbIii 0cagok 3, comep-
wamuii 57,4% cepebpa. OObSCHUTE Pe3yabTaThbl SKCIIEPUMEHTA W OIpeAeInTe
Ka4eCTBEHHBIN cocTaB pacTBopa /.

Pewenue: bpocaercs B Ti1a3a HEOOBIYHOCTH CBOMCTB pacTBopa /, Bellb MIENIOYb +
conb Ag' = Bceraa ocagok AgrO; a mpu pa3z0aBlIeHUH BOAOIH 0CAIOK JAI0T TOJIHKO
aMMHAaKaThl TAIOTEHUI0B cepedpa.

Hcnonp3yeM koimuecTBEeHHBIE AaHHBIE, KOTOPBIC, HAa TEPBBIA B3I, HE MOHTH-
PYIOTCS B CIOXHBIIYIOCS CHUCTEMY CTaHIAPTHO-XHMHYECKOTO MHUPOBO33PEHHS.
[lomcunTaeM OTHOCHTENBHYIO MOJIEKYJISPHYIO Maccy KHCIOTHOTO oOCTaTka A

ocaaka 2:
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Ha 46,2% BaZ" npuxoautcst 53,8% A2-,

Ha 1371 Ba?' mpuxomurcs xr A2~ orkyna x = 160.
Huxyna ne netscs ot Toro ¢akra, uro A = 2Br, 1.e. cons — BaBr, (pactBopuma B
BOJIE, OJJHAKO 371€Ch II0YEMY-TO BBINAJACT B OCAT0K):

a) 2AgBr+Ba(NOs), = 2AgNO3+BaBr: |

57,4% Ag* B ocanke 3 yka3wiBaroT Ha coctaB AgBr. HeoOxoammo cioxuth 2+2 u
JIOWTH 10 OHUMAHUS, YTO HEOOBIYHOCTL CBOMCTB COJIEH, BBIIAAAIOIMX B 0CAJ0K,
TOBOPUT O TOM, YTO PACTBOPUTENb — 3TO HE BoAa. Ho Beab B yCIIOBUU U HE CKa3aHO,
YTO PACTBOP BOTHBIH!

AgBr pacTBopuM, 4TO YKa3bIBaeT Ha aMMHaK, a BaBr, — Ha060poT, HEpacTBOpHUM.
ITockosbKy TOBOPHUTCSL O PacTBOpE, TO XUAKUNA aMMHaK. Bce, 4TO M3BECTHO O
CBOICTBaX aMMHAYHBIX KOMIUIEKCOB cepedpa, OObSICHAET MPUBEICHHBIE B YCIOBUU
CBEJICHUS:

p-p B NH3
0) AgBry.p + NaOH — AgOH,,+NaBr

(Ag(NH3):0H)
B) AgBrp., + HO = AgBr |
(Ag(NH3)2Br)

T.€. pacTBOp / - 3TO pacTBOp AgBr B XHIKOM aMMHaKe.

[Touemy 5Ta 3a7a4a oTHECeHa K KauecTBeHHBIM? [1oTOMY, UTO B pe3yabsTare IpsMbIX

BBIYUCIICHHH «B JI00» monmydaercs adbcyp. Heo0xomumo npuiokuTh XUMUIECKYIO

JIOTUKY Y HEKOTOPOE KOJIMYECTBO (!IMIKOIBHBIX — BeJlb BCE 3HAIOT IIPO pACTBOPEHHE

coleit u okcujia cepebpa B aMMuake) 3HaHUN TT0 XUMUH.

3agaun.

1. Hagecka meau maccoit 0,635 T MOTHOCTBIO paCTBOPSIETCS B paCTBOPE KHUC-
notel ¢ BeiAeneHuem 0,224 1 (H.y.) Bonopoaa. Hanmmmre ypaBHeHHE STOH peaKIIvm.

2. OKBUMOJISIPHYIO CMECh JBYX TajJOreHUIOB pyoumus maccoit 4,51 T 00-
paboTayiii M30BITKOM HUTpara cepedpa. [Ipu 3ToM 0Opa3oBayics 0CalOK Maccoi
2,87 r. OnpenenuTs, KakKue raloreHU bl IPHCYTCTBOBAIH B CMECH.

3. Mertann X MOXET pearupoBaTh C KHUCIOPOIOM, 00pasys ABa pasIMUHBIX
coenuHenns A u b. O6a coequHEeHNs XOPOIIO pearupyroT ¢ BOAOH ¢ 00pa3oBaHueM
OJIHOTO U Toro ke ruapokcuna B. Conepkanue anementa X B ruapokcue B co-
crasisier 79,5 = 1,0% o macce. Onpeaenure, 4To NpeACTaBIsAET cOO0i aneMeHT X,
npuBeAnTe XUMHYecKre GopMyisl coeaunenuid A, b u B n HanumnTe ypaBHeHus
peakiuii.

4. Kpucramioruapar comu meramra maccod 8,22 T ¢ oOmeit dhopmymoit
MSO4-7H20 6511 pacTBOpeH B S0 M1 Bonbl. M3MepenHas depe3 HEeKOTOpoe BpeMs
MaccoBasi IoJIsl BEIIeCTBAa B pacTBOpe OKaszajach paBHO# 8,51%. Ompenenute, o
KaKkoM MeTaJljIe UJIeT peyb.
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5. Hewussectnas conp X npu HarpeBanuu ao 250°C pasnaraercs, oOpa3sys
psiza ra3oo0pa3HbIX MpH 3TOH Temieparype npoaykros A, b, B u I, kaxmoro mo 1
Moib Ha Moiib X. Kak pacTBopeHue B BOjie, TaK U MPUBEIECHUE CMECH K HOpMaJlb-
HBIM yCIIOBUSIM JaeT coib [I,  ocraeTcs HEM3MEHHBIM ra3 b, nepexonamuii npu
cxuranuu B ra3 B. ['a3 b MoxxHO nonmyuuts npu HarpeBanuu B ¢ yrnem. Ipu 20°C
pPacTBOPOM IIEJIOUH MOMIOIAOTCS Kak ra3 B, tak u xunkocts I. Kak cmecs, mo-
JydeHHasl IpU HarpeBaHuM X, Tak U BeniecTBa X U [] Tar0T 0cagKu ¢ U3BECTKOBOM
Boztoi. O KakuX BellecTBax UAeT peusb? HanncaTs ypaBHEHHS BCEX MPUBEACHHBIX
peakuui.

6. [Ipu paznoxennu 0,2 MOIH HEKOTOPOH CONM TIOITydaeTcs Boma U 8,96 1
cMmecH Tpex ra3os. llocne cymiky ras3pl mpomycKarT Yepe3 pacTBOp IMIETIOYH, TPH
3TOM Macca pacTBopa yBenwunBaeTcs Ha 7,1 T, a 00beM ra3oB yMeHBIIaeTCs Ha
4yeTBepTh. Uepes ocTaBIIMECs Ta3bl MPOMYCKAIOT MCKPOBOU JIEKTPUYECKHUM pas-
psI, 3aT€M pacTBOPSIOT B BOJE; 00Opa3oBaiach CMECh IBYX KHUCIOT Maccod 11 T u
MOJIBHBIM cooTHomeHreM 1 : 1. Onpenenute HEU3BECTHYIO COJb (CUUTATh, YTO BCE
pPEeaKIny MPOUCXOIAT KOIIMIECTBEHHO).

7. [Tpu nponyckaHuu mapoB JIETKOJIETyuYeH >KUIKOCTH A Hax 2,7 T HarpeToro
MOPOIIKOOOPa3HOTO aMIOMHHHUSI MPOMCXOAMT WX IOJHOE MOINIOIIeHHe, U Macca
oOpasua Bo3pactaeT 10 5 I. BHeceHHe moiaydeHHON TBepAOi Macchl B M30BITOK
BOJHOTO pacTBOpa HIEJOYM MPUBOIAUT K 00pa30BaHUIO MPO3PAavyHOTO PacTBOpa U
BeIgesiennro 1,344 nrasa B.
B npyrom ombiTe, IpoBEIEHHOM C TEMH K€ KOJIMYECTBAMHU HCXOIHBIX BEILECTB,
TBepAast Macca Oblla BHECEHa B M30BITOK COJITHOW KUCHOTHL [Ipm 3ToM Takxke
oOpa3oBajcs Mpo3pauHblii pacTBOp W BhiAemwiock 2,688 n raza C. Eciu ras
C cMmemarp ¢ mapamu >KUAKOCTH A B 00b€MHOM OTHOIIEHHH 4:1 W MPOIMYCTUTh
MOJTyYEHHYIO T'a30BYI0 CMECh IPU HarpeBaHUU HaJl MEJIKOM3MEIbUEHHON MEeTaIN-
YeCKoW MeJblo, To 00pa3yeTcs ra3oBas cMech D. Bee 00beMbl Ta30B IPUBEICHBI K
HOPMAaJIBHBIM YCIIOBHSIM.

1. YcranoBute hopmyity BemiecTsa A.

2. HanumuTe ypaBHEHUS IPOBEIECHHBIX peakLnii.

3. YcranoBute 00beMHBIH (B poIleHTax) cocTas razos B, C, D.

8. [Ipu OpoMupoBaHWM Ha CBETy HEM3BECTHOTO IMPENEITHHOTO YTIEBOIO-
poma MokeT 00pa3oBaThCs MAaKCHMyM 15 IHOpOMIIPOW3BOAHBIX, COIEPKAIINX
aroMbl OpoMa IpY HEIKBUBAJIEHTHBIX aTOMax YIJiepoia, OTHAKO OCHOBHBIM IIPO-
IQYKTOM DPEaKIMH M3 MATHAANATH YIOMSHYTHIX SIBISETCS JIUIIb OAWH JTUOPOMHUIT
A. Bzaumopetictue ¢ nuakoM 20,0 T muOpoMuga A TPUBOAHUT K 00pa30BaHUIO
AIMKIMYECKOTO yIiieBogopona u 17,5 r 6pomuaa nmuHKa.

YcraHOBUTE CTPYKTYPY UCXOAHOTO YIIIEBOIOPO/IA.

3anummTe ypaBHEHU OMUCAHHBIX B 3ajja4e peakiuii.
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9. [Ipu ocTopokHOM JieiicTBUHM BOABI Ha OWHApHOE coenuHeHue A, obpaso-
BaHHOE JIByMsl HEMETaJUTAMH, TIOy4aeTcs BeIcuii okcua b (Oemoe kpucrammnie-
CKOE BEILIECTBO) W JIeTydee BOMOpoaHOe coeannenue B. JlelicTBue Ha A u30bITKa
Boabl npuBoauT K B u I'. Oxucnenune A kucnopoaom aaetr b u raz JI, uMmerommuii
IUIOTHOCTH BJIBOE OOJBIIYIO, 4eM Kuciopon. [l pearupyer ¢ B B 00beMHOM COOT-
HomeHuu 1:2, 06pasys Boay U mpoctoe BemecTBo E, KoTopoe Takke MOXKeT ObITh
MOJIYYEHO MPHU OCTOPOXKHOM OKucieHuu B. Ha3zoBuTe Bce ynomsiHyThIE BellleCTBa
Y MIPUBEAUTE YPABHEHUS] XUMUYCCKUX PEAKLIUM.

10. IIpu cxurannm 1,06 T )KUIKOTO OpPraHUYECKOTO BemecTBa X (BBIICIISIO-
IeTocs MpU KoKcoBaHMU Y1) Obuto momydeno 0,90 r Boxel u 3,52 T muokcuaa
yrepona. [TnoTHOoCTs MapoB BemecTsa X B 3,79 pas BHIIIE INIOTHOCTH a30Ta.
IIpu oxucnennn BemiectBa X ropstueit cmeckto CrOsz m H2SO4 oGpazoBaoch
KPUCTAIIMYECKOE BEMIECTBO A, pacTBOpMMOe B BOAHBIX pactBopax NaOH wmmm
NaHCOs. [Ipu HarpeBaHnr COSTMHEHUE A OTIICTUISCT BOMY M TIEPEXOIUT B BEIIle-
ctBo b. b xorneHcupyercs ¢ peronaom B npucyTcTBUU HoSO4 umn ZnCla. [poxykt
KOHJCHCAMKM Y TPEICTaBISET COOOH pacrpoCTpaHEHHBIH KHCIOTHO-OCHOBHOM
WHAAKATOP.
Kak A, tak u b B3amMOACHCTBYIOT NPH HarpeBaHWH C M30BITKOM OyTaHoia-1 (B
TIPUCYTCTBUH HECKOIBKUX Kameib KoHIeHTpupoBanHOW H2SO4) ¢ 0OpazoBanmneM
OJTHOTO | TOTO K€ )KHJIKOTO poayKTa B.
CuuTas, 9TO aroM yriepoma oOpaszyeT 4YeThIpe CBS3H, MOXKHO ¢hopManbHO W30-
Opa3uTh IaBe pazmudHBIe GopMyiIBI I BemecTBa X. Hu omaa m3 3tux dopmyn
HE COOTBETCTBYET CTPOCHHIO X, TIOCKOIBKY J0 CHX MOpP 3TH JABa TUIOTETHIECKIX
n3oMepa He OBLITH MOTyYeHBI.
Xatiman u ButOayT B 1941 romy mpoBeian 030HMpPOBaHHUE BEMIeCTBA X B XJIOPO-
dhopmennom pactBope. Ilocie Tuapoar3a 030HUI0B BOMHEIN CIIOW comepkall TpH
pPa3IUIHBIX OPTaHUYECKUX BeIIecTBa B MOJsIpHOM oTHommeHus [': J[:E = 3:2:1.
[Ipu MsATKOM OKHCIIEHUH ABa U3 HUX 00pa3yroT HOBbIe coenmaenus XK u 3, a TpeTbe
HE W3MEHSETCS, OJJHAKO CHIJIbHBIE OKHCIuTenu, Hanmpumep, HrO», OKUCIAIOT ero
JI0 PacIpoCTPaHEHHOI0 XKHUJKOTO BellecTBa W, UMEroIero XxapakTepHbli pe3Kuid
3amax.
Hagecky 0,288 r uncroro 6e3BomHOoT0 BemecTsa K pactBoprn B 1 M BogHOM pac-
tBope H2SO4 1 3arem ortuTpoBanu 0,05 M pactBopom KMnQOj4. M3pacxomoBaHHBIH
06Bvem pactBopa KMnOj4 coctasui 25,6 Mi1.
Bomnpocsti:

1) Harmumue cymmapayto GopMmyiny BemecTsa X.

2) Ha ocHOBaHMH YCITOBHS 3a/1a9¥ HAMIIIUTE YPABHEHUS PEAKIIMHA TOTyde-
Hus BemecTB A,b 11 B.

3) [IpuBeauTe peakmuio CHHTE3a BemecTBa Y 1 €ro Ha3BaHUE.

4) N306pazute aBe hopMaabHbIC CTPYKTYpHBIE (hOPMYITBI COSTUHEHUST X, a
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TaKxe 0osee NPaBUIIBHYIO CTPYKTYPHYIO (POPMYITY, COTNIACYIOIIYIOCS C COBPEMEH-
HBIMH MIPEJCTABICHUSIMM.

5) Hanumure ypaBHEHHE peakuu 030HUPOBaHUs, KOTOPOE OOBSICHSIIO OBI,
oyeMy MoJsipHoe oTHomIeHne npoaykroB I, /I u E paBro 3:2:1.

6) Hanmumure ypasaenus peakuuii nomyuenns XX, 3 u H.

7) IlpuBenute nBe GopManbHBIE CTPYKTYpHl U OoJiee MPaBUILHYIO COBpE-
MEHHYIO CTPYKTYPY JIPyroro *KHMJKOTO BEIECTBA, KOTOPOE SABISIETCA MPOU3BOJHBIM
X ¥ TaxKe BXOJUT B COCTAB KOKCOBBIX ra3oB. C MMEHEM KaKoro M3BECTHOIO XH-
MUKa cBsizaHa (opmyna 3Toro BemecTBa? Kakue mpoaykTsl 00pa3yloTcsl MpU ero
O30HHUPOBAHUU?

8) Noanumute nox popmynamu BemmecTs X, Y, A—1 B ypaBHEHHAX peakuuit
WX Ha3BaHUS.

11. Hexotopblii yrieBoaopo/l Mpy B3aUMOACHCTBUM C XJIOPOM MOXKET J1aBaTh
muxjopun aubo Tterpaxiopun. OTHOMIEHHE MOJIEKYJSPHBIX Macc TUXJIOpHAa
u terpaxyiopuna paBao 0,637. Kakwe BO3MOXKHBIE CTPYKTYpHl MOXKET MMETh HC-
XOIHBIN yTiteBomopo? Kakue BemecTBa MOTyT OBITH MOTy4YeHBI TPH IEHCTBUM Ha
WCXOIHBIN YTIIEBOIOPO]] U MPOAYKTHI €ro XJIOPUPOBAHHS PacTBOpa MepMaHraHaTa
Kanms?

12. Tpu BemectBa A, b u B sBustorcs uzomepamu. Bee oHM pearupyiot c
aMMHa4YHBIM pacTBOPOM OKCHa cepelpa, AaBas cOOTBETCTBEHHO BemlecTna I, JI,
E u BO Bcex Tpex ciydasx JKEJITOBaThIA 0CaJOK, coiepxamuii 57,5% cepebpa.
[Ipu oxucnennn B Msrkux ycioBusix [, [l u E obOpasyror coenunenus XK, 3, U,
npuueM K u 3, B omnuue ot M, BCTymarT B peakiuio cepeOpsiHOro 3epkalia ¢
00pa30BaHMEM BEIIECTB, JAIOIINX NP NPOKATUBAHUH CO MIETOYBIO ONUH U TOT JKE
NponyKT — m300yTaH. [Ipemioxkure CTpyKTypy BEIECTB, YIOMSHYTBIX B 3a/a4ye, U
HAMAIIUTEC YPpaBHCHUA COOTBETCTBYIOLIUX peaKHI/II‘/'I.

13. Hccnenosarens npoKaauBall SKBUMOJISIPHBIE KOJTMYECTBA LIMHKOBBIX COJICH
(A u B) nByx kucnor. Oba ocrarka rociie NpOKaJIWBaHHUA COCTOSUIM M3 Oesoro
BEIIECTBa, KOTOPOE U3BECTHO MO Ha3BaHHEM (HIOCO(CKOM MIEPCTH U UCTIONB3Y-
eTcs ISl IPUTOTOBJICHHUS IIMHKOBBIX Oesnil. B o0oux cimydasx mpy NpoKaJuBaHUU
BbLIEJISIMCH Oyphle mapbl. [Ipn oxmaxaeHuH 10 KOMHATHOH Temmeparypsl Hapbl
CTYLIAJINCH B OYpPYIO KUAKOCTD, MIPU OXJIAXKIECHUH CMECHIO JIbJIa C COJIbIO OHU 3a-
TBEPAEBAJIN, OJHAKO, [IPU 3TOM IPOAYKT paziokeHHust A 00pa30BbIBall OECLBETHEIE,
a MPOIYKT paznoxkeHus b Oypeie kpuctamibl. B 0boux ciyudasx Oypsle mapsl Ho-
[JIOILAINCH TOPSYUM PacTBOPOM €IKOr0 Harpa ¢ 0Opa3oBaHHEM OeCLBETHBIX pac-
TBOPOB, a HAJ| LIEJI0UbI0 COOMpacs OeCLBETHBIH a3, IONICPKUBAIOILUI TOpEHHE.
[IprpocT Maccel pacTBOpa IIENOYN COCTABIISLI PU NOMIOMIEHHH apoB 49+1% ot
Macchl pokanruBaemoii conu. [locne HelTpanu3anuy MEIOYHBIX PACTBOPOB a30T-
HOW KHCIJIOTOM K HUM ObLI 100aBJIeH pacTBOp HUTpara cepedpa. B oboux ciryuasx
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BBITTIAJI SKEJITOBATHIA OCAJIOK.

Onpenenute comu A u b. Kakue nmponeccsl Habnronan uccienosarens? B kakom
ciydae Toclie J00aBIIeHUs pacTBOpa HUTpara cepedpa BhINANIO OONbIIe ocaaka?
Kak HazpIBaeTcs mpoliecc MPOUCXOAMBIIUN B 000X CIydasX NpPU TOTJIONICHUN
OypBIX apOB LIETIOYbI0?

14. IIpu marpeBanun 16,85 1 sipKo-KpacHOTO BemecTBa A ¢ 2,23 T TOpOIIKa
xene3a mpu 1000 K oOpazoBascs TBepasiii octaTok b 1 BeImemmtock 3,04 i1 mapos
Hekoroporo BemectBa JK (1000 K; 101,3 klla). [nurensHoe mIaBieHHE OCcTaTKa
b ¢ 21,63r nepcynbdara xkammst (K2S20g) npu 650 K mano 2,51 1 B (650 K; 101,3
klla) u 23,54 T TBepmoro ocrarka I, BOXHBIN pacTBOp KOTOPOTO TEMHEET IPH JI0-
Oapnennu woanaa kanmus. Cmech B wacTHYHO moOTIIOIMIaeTcsi BOMHBIM PacTBOPOM
aMMHakKa ¢ obpa3oBaHMEM TeMHOTo ocajnka I, koTopelid othnenunmu (puiIbTpoBa-
aueM. [Ipu mobapnmennu K GuiabTpaTy E KOHIIEHTPHUPOBAHHOW a30THOW KHUCIIOTHI
TTOSIBUJICS OYpBIN ra3 ¥ TEMHBIEC KPUCTAILTBL. VI3BECTHO, UTO BEMIECTBO A CIIOCOOHO
MIpH HAarpeBaHWM W3MEHATH CBOHM IIBET Ha KeNThIH. OTpeaennuTe COCTaB BEIIECTB
A, b, B, I, . Hantmmnre ypaBHEHUS MPOTEKAOMNX peaknuid. OObSICHUTE TIPOUC-
XOJIAIINE N3MEHEHHS W TTOATBEPANTE OTBET PACUETOM.

15. Hlects TabneTok Oenoro BemecTBa 001ei Macchl 9,4 T paCTBOPUIIH B BOJC
u nobaBwin nopoinok okcuaa maprauia (IV). Ilpu stom Beimenunock 1,12 i rasa
A, KOTOpBI MOcie MpOIMycKaHHs depe3 TPYyOKy, B KOTOPOM MPOUCXOAUT THUXUN
ANIEKTPUYCCKHIA pa3psijl, YMEHbIIaeT 00beM, a MOMy4YeHHbIN ra3 b npu peakuuun
C pacTBOpPOM HoIuaa Kayusl BBIACISIET HOM, IPH 3TOM 00bEM ra3a He H3MEHSETCH.
Oxcun mapranua (IV) oThuibTpoBaniu U B3BECHIIH, NPEABAPUTEIHLHO BBICYIIUB,
Ero Bec okazaics paBHbIM HCXOAHOMY.

K mpospaunomy ¢unbrpary no0aBuim M30BITOK PacTBOpa THAPOKCHIA HATPHSL.
[pu xunsuenuu O0buTO TIOAY4YeHO 4,48 11 ra3a C, KOTOPBIH NPU CTOPAHUU B KHCIIO-
poxe obpazoBain 5,4 mi Bogsl U 2,24 1 raza X (otHocTh 1,25 r/m). OcTaBuytocs
KHUJIKOCTh OCTOPOXKHO HEHTpaTN30BaId 1 A00aBUIN H30BITOK COISIHOM KUCIIOTHI.
[Tpu sToM BIenunock 2,24 1 raza Y, KOTOPBIA NP MPOMYCKaHUH Yepe3 U30BITOK
W3BECTKOBOW BOJbI 00pazoBan 10 r ocanka. ['a3, momydeHHbIH py MpOKaIWBaHUN
3TOTO OCAalKa, MPH MPONYCKAaHUU HaJl PacCKaJIEHHBIM YIJIEM YBEJIMYMI CBOW 00b-
eM BaBoe. OcTaBIIMIICS pacTBOP COAEPIKUT TOIBKO COJSHYIO KHCIOTY U XJIOPUT
HaTpHsl, IPUYEM B KOJIMYECTBAX, COOTBETCTBYIOIINX KONWYECTBAM I100aBICHHBIX
pearentoB. Onpeaenute GOPMYITy UCXOTHOTO BEIIECTBA K OOBSICHUTH PE3yNbTaThl
MIPOBEICHHBIX OIBITOB C MPUBEIECHUEM YPABHEHNH XUMUYECKUX PEAKIIHIA.

16. Oprannueckoe coeaunenne A cocraBa C7H 1403, HEpacTBOpUMOE B BOJE,
MEJICHHO PacTBOPSIETCA IPH KUIITYCHUH C pa30aBICHHBIM PACTBOPOM €IKOTO Kaln
¢ oOpazoBaHueM pactBopa B. Eciu momrydeHHBIH OJHOPOAHKIN pacTBop B moasep-
rartb IIEPEroHKe, To IpH Temreparype 87° oTronsiercs )xuaxkocts C, KoTopas mocie
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BBIIEP’)KMBAaHUA B TEUEHHE CYTOK HaJ MPOKAJIEHHBIM MOTALIOM IOBBIIIAET TEMIIE-
parypy kunenus 10 97°C n umeet coctaB C3HgO. Macca nocnensero coetuHeHNUS
D cocraBnser npumepHo 82% 0T Macchl ucXoaHOTO coeanHeHus A. CoequHeHne
D pearupyer ¢ 6pomoBonoponom, o0pasys BemectBo E cocraBa C3H7Br, u npu
HarpeBaHUM C KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM BhIAEseT ra3 F, cnocoOnsiit
[IPY peaku ¢ OpOMOBOIOPOAOM 00Pa30BBIBATH coeuHeHne (G, UMEIOIIee COCTaB
C3;H7Br, Ho ommuaromeecd no cBoiicTBaM ot BemecTsa E. YcTaHOBUTE cTpoeHue
BCEX Ha3BaHHBIX BEILECTB, HAMTUCATh YPABHEHUS MPOUCXOIAIINX PEAKUUN U 00b-
SICHUTB ONUCaHHbIE sBJIeHUA. Kak MO)KHO CHHTE3HpOBaTh COEANHEHHE A.

17. Pacmmdpyiite ciaemyrontyro cxemy:
4H+/H20 400°C +X, 1350°C
F =———— G
—2 ,0 A
2H0 || 250°, vac.
-H,0
B H —4>
B[N(CHj3),]
o 200"1 /Fi
, 4H20 160°

Y
=

CyHy t° w\
N M

Coenunenne A - ramorenun X, coxepxkammii 9,21% X. BykBamu 006o03Ha4eHBI
BEIIECTBA, B COCTaB KOTOPHIX BXOJUT JIIEMEHT X.

»  Kaxoii ranoren Bxoaut B A?

*  Ycranosute GopMyiTy BemecTna X.

*  Ompenenute BCe OCTANBHBIC COSTUHCHUS, 0003HAYCHHBIC HA CXeMe OyKBaMH.

18. BecuBeTHOE KpUCTAILIMUECKOE BEIIECTBO | MMeEeT MOJIEKYISIpHYHO (op-
myny CoHoNOs. Ilpu kunsgueHnn BOIHOTO pacTBOpa BeliecTBa 1 B MPUCYTCTBUU
KaTaJIUTUYCCKUX KOJIMYCCTB KHUCIIOTHI BBIACIACTCA a3 € IVNIOTHOCTBIO IO BO3AYXY
1,52 u obpazyercs GecriBeTHas KHUJIKOCTD 2.

Kunkocts 2 HE pacTBOpsiETCS B BOJE, HO PacTBOPSETCS B pa30aBICHHOM pac-

tBope NaOH. Ilpu neiicTBuu Ha MOMYYEHHBIH PacTBOP M30BITKA Pa30aBICHHOTO
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pacTBOpa CEpHOM KUCIIOTHI MPEUMYIIECTBEHHO BBIAEISETCS a3 C INIOTHOCTHIO IO
BO31yXxy 1,52 1 o0Opazyercs JKUAKOCTh 3, HE PacTBOpHUMasl B BOJIE U pa30aBIIEHHBIX
pacTBOpax KUCIOT U IIETOYEH.

[Ipu oOpaboTke pacTBopa BemecTBa 3 B auokcane 10%-ueiM pactBopom NaOH
U pacTBOPOM HOZA B PACTBOPE MOAUAA KaJIUA BBINANAET KEITHIN 0CalOK C Xapak-
TepHbIM 3amaxoM. [locne oTnmeneHus BBIMABLIETO OcCagka pacTBOp ObUI ymapeH
J0CyXa M CyXOW OCTaToK CIUIABICH C CyXUM THIPOKCHI0M HaTpust. [Ipu 3ToM Ob110
HOJIyYEHO €IMHCTBEHHOE OPraHMYECKOE BELIECTBO — OCH30I1.

OnpenenuTte BemiecTsa 1, 2 u 3. Hanumure ypaBHEHUs peaKkIMi.

19. Kunkocts X, BBIIEICHHAS W3 TMPHUPOTHOTO CBHIPHS, MPEACTABISIET COOO0M
CIIOKHYIO CMECh MHOTHX BEIIECTB. B 4HCIIO 3THX BEIIECTB BXOIUT COENNHEHHE A,
SIBIISIOIIEECS] OCHOBHBIM KOMIIOHEHTOM X, W HEOONBIIOE KOJMIECTBO ONTHYECKH
AKTHUBHOI'O coeMHeHus B.
W3 mpoaykToB KMCIOTHOTO THApONN3a A BbIIeIeHa mpupoaHas kuciora C, macca
KOTOpO#H cocTapisieT nmpuMmepHo 95% maccer A. Cpean MPOAYKTOB KHCIOTHOTO
runponmsa B, Hapsaay c Toit ke kucioror C (ee macca oxomno 80% ot maccel B),
obHapyxeHa Takxke u GochopHas kuciora. Ecmu xuciaory C amuTenbHOE BpeMs
HarpeBarb C aTFOMOCHIIMKATHBIM KaTaJln3aTOpoM, TO U3 MPOAYKTOB MPEBpAIICHUS
MOKHO BBIIETUTH JBE KUCIOTH D n E, KOTOpBIE SBISIFOTCS OCHOBHBIMH MPOAYK-
tamu npeBpamenus C. Ilpy kaTammTHYecKOM THAPHPOBAHUN PABHBIX KOJTHUYECTB
kucnotr C, D u E mpomcxomuT mpucoeanHeHNEe paBHBIX KOJIHUYECTB BOAOPOZAA C
obpa3zoBaHueM OTHOU U TOH ke KucIoTH F. [Ipn xursraennn kuciaothl C ¢ MOIKHC-
JIEHHBIM PacTBOPOM IlepMaHranara Kaius oopasyercs cMech nByx kucior G u H,
Ha THTPOBAHHUE BOIHO-CITUPTOBOTO pacTBopa 0,94 T oqHOM M3 KOTOPHIX TpeOyercs
12,5 M 0,8 M pactBopa ruapokcuaa kKaaus. [Ipu okucIeHnN B TeX JKe YCIOBHAX
Kak kuciora D, Tak u kuciora E npeBpariatorcs B o4Hy U Ty ke kucioty I. Macca
TBEPIOTO 0CTaTKa, 00Pa3yIoMIETOCs MPH COXOKEHIH B aTMOC(epe KICIopoa Kaib-
HEeBOH conn KUCIOTHI I, cocranseT 10,2% oT Macchl COMu.
Bomnpocsti:

1. YcranoBute cTpykTypHBIE hopmynbl coenuHeHuit A—l. [lonTrBepaure
CBOM BBIBOZABI HEOOXOMMMBIMU YPaBHEHUSIMH PEAKIIHIA U pacueTaMHu.

2. llpuBemuTe TpUBHANBHBIE M CHCTEMAaTHYECKHE HA3BaHWS MPUPOIHBIX
kucior C, Fu 1.

3. IIpemnokuTe OMHO M3 BOSMOXKHBIX TPHUBHATHHBIX HA3BAHHH KHIKOCTH X
U CUCTEMaTHYECKUE Ha3BaHUs coeMHEHU A 1 B.

4. O0psicHHUTE, TOYeMy TTporcXoauT npeppamnienue C npenmymectsed; SO
BDuE.

5. BemectBo X peKOMEHIIYETCA XPaHUTh B TUIOTHO 3aKPBITHIX CKJISTHKAaX
13 TEMHOTO cTekia. Kakue mpomecchl MOTYT MPOUCXOIUTH MIPH HAPYIIEHUH THX
peKOMeHmanui?
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Pemrenns.

1. Eme oguu BapuaHT 3aja4d, T€ HU M3 Y€ro HE CIEAYeT, YTO MBI NMEeM
MPaBO CUUTATh PACTBOPUTEIH BOJIOM.

[ockombky mpu B3aumozeiicteun 0,01 mMonp Meau C pacTBOPOM KHCIOTHI BBI-
nemsiercss 0,01 monbs Bomopoma, oOpasyeTcsi COSNMHEHHE, B KOTOPOM CTCIICHB
OKHCJIeHUs] Mean paBHa +2. Tak kak MeIb CTOUT B Psly HANpPSODKEHUH METAJUIOB
MocJie BOJIOPO/IA, peUb HE MOXKET UATH 00 «OOBIYHBIX» BOJHBIX PACTBOpPaX KUCIIOT.
OnHaxo, psiJi HAIIPSDKEHUH - 9TO JUIS BOJHBIX PACTBOPOB, 8 B HEBOJHBIX PACTBOPAxX
BCE MOXKET OBITH COBCEM HE TaK. 3HAUMUT, IIEPBbIi 13 BO3MOXHBIX OTBETOB — PACTBOP
KHCJIOTHI (CKa)keM, XJIOPOBOAOPO/a) B MHEPTHOM HEBOJIHOM IOJISIPHOM PAaCTBOPH-
Tene (HalpuMmep, alleTOHUTpuIIe). Bropoe pemienue — mogo0pars KUCIOTY, IIPOYHO
CBSI3BIBAIOIIYI0 KaTHOHBI Cu2™ B KOMIUICKCHOE COCIMHEHHE B BOJHOM PacTBOpE.
[IpuMepoM Takol KUCIOTBI MOXET CIIY)KUTh LIUAHHCTOBOJOPOIHAs. YpaBHEHHE
peaKIyy pacTBOPEHUS ME/IM B pACTBOPE IMAHUCTOBOJOPOIHON KUCIOTHI

Cu + 4HCN = H; + [Cu(CN)4]>- + 2H*.

2. Taxas xe apudmernyeckas MOACKa3Ka, Kak B mpumepe 1: macca ocaoka
MeHbuLe MACCHl CMeCU, VI OTO 03HAYAET, YTO 0CATOK 00pa3yeT TOIBKO OJMH U3 Ta-
JIOTEHHUIOB. 3HAYHT, OHA U3 COJIEH, HE O0pPa3yIOIINX OCaloK — QTopua pyouans
RbF (AgF pactBopum B Boze).

ITycts RbF Ob110 a MOJIb, ero Macca a-(85,5+19) 1, Toraa Apyroro rajgoreHuaa Tak-
ke OBLITO a MOJIb, M €70 Macca a-(85,5+X) T, TIe X — MoJIsIpHasi Macca rajorenuaa X.

RbX + AgNO3 = AgX| + RbNO3

(x + 85,5) r ranoreanga oopasyrot (108 + x) T ocajxa,
a-(x + 85,5) r ramorenuna oo6pasyot 2,87 r ocajka,
2,87
a=———
108 +x
Macca cmecu: a - (85,5 + x) + a-(85,5 + 19) = 4,51. IloacraBiss a, HAXOAUM X =
35,5. 3HauuT, npyras conb — xjopua pyouaus RbCl.

3. Oo6mas popmyna ruapokcuoB MetauioB — X(OH)y.
MaccoBast 107151 MeTajlia B TUIPOKCH/IC paBHA!
X
—=——=20,795+0,01"
X+ 17n ’ ’

otkyna X = (66,1 + 4,1).n. 3ToMy COOTHOIICHUIO yAOBIETBOPSIOT ABA METaJIa —
Cu (X=63,5,n=1)uBa (X=137,3, n = 2), ogaaxo ruapokcua meau (I) CuOH
He o0pa3yeTcs MpH B3aUMOACWUCTBHHM OKCHUIOB Menu ¢ Bomoil. CremoBaresbHO,
aneMeHT X — Oapuii. [Ipu peakuuu Oapus ¢ KUCIOpoaoM oOpa3syrotcs okcua BaO
(BemectBo A) u iepoken BaO, (BemiectBo b). O6a 3TH coeiMHEHHS pearupyor ¢
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BOJIOM ¢ oOpazoBanuem Ba(OH), (Bemectso B):

BaO + H,0 = Ba(OH),,
BaO, + 2H,0 = Ba(OH), + H»O».

Otset: X — Ba, A — BaO, b — BaO3, B — Ba(OH)..

4. Ilyctp atomnHass macca Meraiia M = X, Torma MOJIEKYyJspHas Macca
Kpuctaymoruapara X + 32 + 4,16 + 7,18 = x + 222. B pactBope comepxuTcs
(50 + 8,22) - 0,0851 = 4,95 r conu. B ucxomHON HaBECKEe KpUCTAJUIOTHApATa Ha-
xoautes 8,22 — 4,95 = 3,27 r, unm 0,182 Monb BOJIbI, clieoBaTeabHo, coi — 0,026
MOJIb, ¥ Macca coyid paBHa 4,95/0,026 = 190,7 1, a aroMHas Macca Metayuia 94,7,
Takoro Merasia He CyIIECTBYET.
[NockonbKy KOHLIEHTpAIKsI U3MEpEHa He cpa3y, B pacTBOPE MOIJIA TPOHTH peaKiysl.
Pesynbrar He MOXET OBITh OOBSICHEH MPOTEKAHUEM PEaKIMU THAPOIN3a, TaK KakK
COJIM TaKOTO THUIA TOJHOCTHIO HE THAPOIU3YIOCS, HEBO3MOXKHO TaKKe U MPOCTOE
pasnoxkeHue cynabdara. EAMHCTBEHHO BO3MOXKHOE pEIICHHE - B3aMMOJCHCTBHUE C
BOJIOM:

MSO4+ H20 = M(OH)SO4 + 1/2H>.
Kpucramnorunpara 6su10 8,22/(x +222) moib, M(OH)SO4 — cTonbko ke, BoJopona
BBLIENWIIOCH 8,22/2(x + 222) Mok, uin 8,22/(x + 222) T,
Torga macca pactBopa paBHa (50 + 8,22 — 8,22/(x + 222)) T, U B HEM COIEPKHUTCS
((x + 113) - 8,22/(x + 222)) r M(OH)SO4.
ITonyuaem ypaBHEHUE:

(x + 113) +8,22/(x + 222)
50 + 8,22 — 8,22/(x + 222)

oTkyna X = 52. Mertami — xpoM, coib — CrSO47H,0:
2CrS0O4+ 2H20 = 2Cr(OH)SO4 + Ha.

- 100 = 8,51,

5. W3 ommcanus GU3NIECKUX CBOMCTB SCHO, YTO CMECh COACPKUT aMMHAaK
(OCHOBHOM KJIIOY K pemieHHI0). J[omoTHUTEbHBIE KITIOUW: oOpa3oBaHue coir /J]
YKa3pIBaeT Ha TO, YTO OIHUM U3 KOMIIOHEHTOB CMecH siBisieTcs Boma. Ocalok ¢
HM3BECTKOBOM BOJOM TOBOPUT OT TOM, UTO B CMECH MOXKeT coaepxkarbcs CO2 6o
SO;. OueBugno, uto B — CO> unn SO, I' — H20. B — mmenno CO», T.k. 13 SO;
HEJb3s TOIYYHTh HUKAKOTO Ta3a, kpome HrS, a oH He MoXkeT OBITh IMOTydeH B3au-
moneiicteueM SO; ¢ yrem. Torma b —ato CO, cienosarensHo, J| — rumpokapboHar
ammonust NH4HCO:s.

Taxum 006pa3zoM, pa3oKeHHe MTPOUCXOAMIIO TI0 CXEMe

CxHyO-Nj, — NH3+H,0+COx+CO.

cDOpMy.]'Iy COJIM MOKHO BBIBECTH, €CJIM BCLIOMHHUTD, YTO U3 1 MoJIb conmm nmoJry4acercsa
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1o 1 Monb BCcex MPOAYKTOB, CIIEOBATENBHO,

H>O + NH3 + CO; + CO=NH;5C,04,
a YCTaHOBUTH €€ CTPYKTypy HOMOTYT Te ()akThl, YTO COJM aMMOHHS JAIOT
NH3, xap6onarsl — CO2, a CO nonydatoT U3 GOpMHATOB WM M3 OKCAIaToOB IO
CJIEAYIOLNM CXEMaM:

HCOOH = H»0O + CO,

H>C>04 = H0 + CO + CO3, ciieoBaTeibHO:

NH4HC,04 = NH3+ CO + CO,+ H0,

X A b B r
NH3 + CO2 + HoO = NH4HCO3,
2C0O + O2=2CO0,,

b B
CO,+C=2CO0,
B b
CO;7+ 2NaOH = Na,CO3 + H;0,
B
NH4HC,04+ Ca(OH), = CaC,04! +2H>O+NH3,
X
NH4HCO3 + Ca(OH), = CaCO3|+ 2H,0 + NH3.
6. IIpy IpoIyCKaHMH Yepes3 MEeIodb 00bEeM Ta3030H CMECH yMEHBIIWICS Ha
8,96

1/4, 1.e. 11€10Yb MOTIOTHIIA = 0,1 monp raza. Macca pactBopa Bo3pocia

4-22.4
Ha 7,1 T, 3TO 0O3HAUYaeT, YTO MOJEKYIISIPHAasi Macca MmoniomieHHoro rasza 7,1/0,1 = 71.
Oto Cly:

2KOH + Cl; = KCIl + KOCI + H0;
(ecym eIT0Yb XOJIOTHAS )
6KOH + 3Cl, = 5KCI + KCI1O3 + 3H»0.

(Topsgast menoys)

0,2 momas ucxoguoit comu Beigeauau 0,1 mons Cly, 3HaunT, 1 MOIE UCXOMHOM COTU
cofiepkuT 1 MOJb aTOMOB XJIopa. [I0CKOJIbKY COJb TaeT MPH Pa3I0KESHUU BOJY, TO
oHa cojepxkurt emre Bogopon H u kucmopon O. M3 yuciia BO3SMOXKXHBIX BApUAHTOB
HCKJTIOUaeM KPHUCTAUIOTUAPATHI, T.K. 3TO HE MIPUBOJUT K PEIICHHUIO.

W3 4ero cnemyet, 4To BOIOPOA U KUCIOPO BXOASIT B COCTAB CONIM. TOTIa aHHOHOM
ATOM COJIM SIBNISIETCS aHWOH KuUclopoaHou kucioTel xjopa: ClO™; ClO; ; ClOs;
ClOg. Torma BomopoA A0OKEH BXOIUTH B COCTAB KaTHOHA 3TOM conu. T.K. TBEpAOro
0CTaTKa MPH Pa3IoKESHUH He 00pa30BajoCh, TO B COCTAB KATUOHA HE BXOJST aTOMBI
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metania. Takumu katmonamu MoryT 6brth: NH4, NoHS, NH3OH u 1.1,
3HauwnTt, cMech 3-x razoB — 310 N3, Clp u O,. [Tocne mormomenus Cl, uepe3 cmech
N2 u O, npomyCTHIIN ANEKTPUUECKUN pa3psi;

N2+ Oy = 2NO;
2NO + O, =2NO;,

[Ipu pactBOpeHuu B Bojie B MpUcyTcTBUM O MPOTEKAIOT CIEAYIOLINE TPOLIECCHI:

4NO; + Oz + 2H,0 = 4HNOs3
2NO2 + H,0 = HNOs + HNO:x.

OxsumonspHas cmecb HNO, 1 HNO3 06pasyeTcst TOJIBKO B TOM CIydae, €ClId BECh
NO mpopearupoai moaHOCTEIO ¢ O2, maBast NO»

2NO + O = 2NO;
2NO; + HoO = HNO3 + HNOa».

W3 ypaBHeHMI BUOHO, YTO IEpeN MPOMYCKaHHEM UCKphl cooTHoweHue No u Oa
paBHo 1:2. ITockonbky cmech Oz u Ny umeer o6bem 3/4 + 8,96 = 6,72 1 u ux
ob1ee KoauuecTBo 6,72/2,24 = 0,3 monsb, Torma Oz = 0,2 moiab, 1 Ny = 0,1 Mok,
[Mockompky u3 0,2 Monbs McxomHOU conn obpazoBanock 0,1 Mome N, , TO B cocTaB
KaTHOHA BXOJIWT TOJIBKO OJMH aTOM a30Ta.

Bosmoxubie katnonsl — NH4, NH;OH' . Yuutsisas, 4to KHUCJIOpO/ia BBIAECIHIOCH
0,2 MOJIb, HAXOOUM, YTO UCXOIHEIC COJIH:

NH4ClO4 nau [NH30H]C1O3;

2NH4CIO4= N3 + Cly + 4H,0 + 20g;
0,2moms 0,1 0,1 0,2

2[NH30H]CIO3 = N, + Cl; + 4H,0 =20,.

7. [Ipunercs mopaccyxnars gormdeckn. OUeBUIAHO, YTO KUAKOCTH A (JIeTKO-
neTy4ast) oOpa3zoBaHa HeMeTalaMu (Hapumep, X, Y, Z ...), ¥ TOTJa IIPH B3anMO-
JIEHCTBUH C aJIIOMUHUEM OHa AaeT coenuHenus aatoMuHusa Ala Xy, AlcYq, AlcZs....
Jis mpoBeeHus peakuii OpUT0 B3ATO M(A) = 5-2,7 =231 A.

[IpoxykTsl peakiuu Mpy BHECEHUH B KHUCJIOTY (COJNSIHYIO) MOTYT 00pa3oBarh ra3
6o xucioro xapakrepa (HoS, HaSe, HoTe), mubo ras3sl HelTpanbHOTO XapakTepa
(H2, CH4, PH3).

Ob6mee xommdecTBo raza C: n(C) = 2,688/22,4 = 0,12 MoIb, B €r0 KUCIBIM KOM-
MTOHEHTOM SIBIISIETCS CEPOBOJOPOA B KoimdecTBe MeHbmeM, yeM n(HzS) = n(S) <
2,3/32 < 0,07 MoJb.

[Ipu BHECeHNU TOTO e 00pa3Iia B pacTBOP IIEIOYH MOTYT BBIIEIATHCS Ta3 OCHOB-
HOTO XapakTepa (aMMHaK) U Ta3bl HelTpaabHOTo XapakTepa. Komraectso raza n(B)
=1,344/22,4 = 0,06 MOIb.

OO0BeM Ta30B HEUTPAITLHOTO XapaKTepa He 3aBUCHT OT TOTO, TPOUCXOIUT B3aUMO-
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JEHCTBUE MPOAYKTOB PEAKIUU C PACTBOPOM KHUCIOTHI UM C PACTBOPOM IIEIOYH.
[TosTomy, ecnu ra3z B cogepuT amMmMuak, KOTM4ECTBO ra30B HEUTPAJIBLHOTO XapaK-
tepa Oynet menbiue, yeM 0,06 Monb, 1 B raze C KOIWYECTBO CEPOBOAOPOAA MpHU
3TOM AOKHO mpeBbicuTh 0,06 monb. Ecnu xe raz B He comepxutr ammuaka, a
COJZICPKHT TOJILKO Ta3bl HEUTPAJIHHOTO XapaKTepa, TO Pa3HOCTh MEXIy 0ObeMaMu
ra3oB B u C paBHa KOIMYECTBY BBIJCIHUBIIECTOCS CEPOBOJOPO/IA, U TOTAA €0 KOJIU-
yectBo n(H2S) = 0,12 — 0,06 = 0,06 MoJIb.

Torna ra3z B conepsxurt 0,06 mons H>S, a B coctas xxunkoctu A Bxoaut 0,06 Moinb
cepsl Maccoit m(S) = 320,06 = 1,92 r. Torga Ha m0MI0 APYroro siaeMeHTa (KiIu
JPYTUX 3JIEMEHTOB), BXOJAMIMNX B cocTaB A, mpuxoautcs m(Y) =2,3 — 1,92 = 0,38
T, To ecTb Ha 0,06 Mo aTOMOB cepbl mpuxoauTcs 0,38 © HEM3BECTHBIX BJICMEHTOB
(vnm snemeHTa); WU Ha | MOJIB aTOMOB Cepbl MMPUXOAUTCS MPUMEPHO 6,3 T HEU3-
BecTHOTO neMeHTa. CoenuHenrne GopMynsl YS B TaHHOM CIy4ae HEBO3MOXHO,
TaK KaK HeT 3JIEMEHTa C aTOMHOM Maccoi 6, oOpasyroriero coequHenus MS.

Ecmu A umeet dopmyny YSz, To Ha 2 MOJTb aTOMOB CEpBI IPUXOAUTCS OKOJIO 12 T
3eMeHTa Y, YTO COOTBETCTBYET aTOMHOM Macce yriepona.

CrenoBarenbHO, :KMAKOCTH A mpeacTasisteT coboii cepoyriepoa CSy. Oto coenu-
HEHUE pearupyer ¢ METAJUIMYECKUM aJIOMUHUEM IPU BBICOKOH Temmeparype Io
YPaBHEHUIO PEaKLUU:

8Al +3CS,=Al4C3 +2A15S3 (D)

[Tpu npoBeneHNM ombITa OBUIO B3SITO

n(Al) =2,7/27 = 0,1 Monp antoMUHHAA U

n(CS2)=2,3/76=0,03 mounb cepoyrieposa.
[To ypasuenwuro peakuuu (1) 0,03 mons CS; mpopearupytot ¢ 0,08 Mosb aIfoMUHMS,
npu 3toM obpasyrotcst 0,01 moms Al4Cs u 0,02 monb AlbS3, u ocTanercst Henpo-
pearupoasmum 0,02 Mo Al.
ITpu BHeceHun oOpasia B pacTBOP THAPOKCHAA Kalus MPOUCXOIT CICAYHOLIHE
peaKuum:

A14C3+ 4KOH + 12H,0 = 3CHy4 + 4KAI(OH)4 )
2Al + 2KOH + 6H,0 = 2KAI(OH)4 + 3H> 3)
ALS; + 8KOH = 2KAI(OH)4 + 3K2S (4)

ITo ypaBuenusMm peakiuii (2) u (3) u3 0,01 mons A14C3 momyuutcs 0,03 moias CHa,
u3 0,02 mons Al momyuunres 0,03 moss Ho.
Torma cocras raza B: ¢(H2) = ¢(CH4) = 0,5, wim o 50% Bomopoma u MeTaHa.

HpI/I BHCCCHHUHU TOTI'O KC 06p33ua B COJIAHYIO KHCJIOTY HNPOUCXOAAT CJICAYIOLIUC
peaKkuum:

AlyC3 + 12HCI = 4AICL; + 3CHy (5)
A1,S3+ 6HCI = 2AICI; + 3H,S (6)
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2Al + 6HCI = 2AICI; + 3H, (7)

ITo ypaBHeHUsM peakmmn (5)—(7)
0,01 monp Al4Cs mact 0,03 moas CHy;
0,02 moms Al2S3 gamyT 0,06 Mo HoS
0,02 momp Al maxyt 0,03 moms Ha.
Torna cocras rasa C:
o(Hy) = 0,25, nmm 25%, ¢(CH4) = 0,25, ummu 25%, ¢(H2S) = 0,5, nmm 50%.

CoBmecTHOE mpomyckanue razoBoit cMecu C u mapo CSy (V(C):V(CSy) = 4:1
= 0,12 monp:0,03 MOiB) HaA HATPETOW METAIIMYECKOH MEIbI0 MPUBOAUT K 00-
Pa30BaHUIO METaHAa M0 YPaBHEHHIO:

CS, + 2HsS + 8Cu = CHy + 4CusS (8)

0,03 moms CSz 1 0,06 mome HaS (13 0,12 Moms rasza C) o6pasyror 0,03 mons CHa.
CrnenoBarenbHo, ucxomgusie CS> m HaS mpopearnpyioT mosHOCTBIO, TOTAA COCTAB
ra3oBoii cmecu D: 0,03 moms Hy (w3 raza C) umm 33,3%, 0,03 monp Merana (u3
raza C) u 0,03 moms MeTaHa (110 peakuuu 8), WM BCero MeTana — 66,7%.

8. Pacuer mokaspiBaer, uro 17,5 r Opomuaa muHKa coorBetcTBYOT 0,0777
MoJIsl TuOpoMalKaHa ¢ MOJISIpHOH Maccoil 258. COOTBETCTBYIOIUI ajKaH UMEET
MossipHyto Maccy 100 u, cnegosarensHo, umeer popmyny C7Hie. Ilycts B nnTe-
pecylolieM Hac M30Mepe IenTaHa X HE3KBHBAJCHTHBIX aroMoB yriepoxa. Toraa
BO3MOXHO cymiecTBoBaHue x!/(x-2)!2! H30MepHBIX ITUOPOMUIOB C aroMaMu
rajJoreHa Mpyu HEAPKBUBAJICHTHBIX YIVICPOAHBIX aTOMax (YHCIO COYETAaHUM U3 X IO
2). IlpupaBHuBas 3T0 BeIpakeHUe 15, momydyaem x = 6. lllecTh TUIIOB HEIKBHUBA-
JICHTHBIX aTOMOB YIJIEPOJa UMEIOTCSA JIMIIb B IByX M30MEPAax rernraHa:

3 5
I 2 4
6 1 5 _6
Y 3
1
1
(1) )

[To ycnoBuio moaxoauT ToIbKO (2), MOCKOIBKY (2) conepxuT aBe TpetuuHbix C-H
CBsI3U, HarboJIee aKTHBHBIX MPH PEAKINH C rajioreHaMu (0coOeHHO H30UpaTeIbHO
UAeT peaknus ¢ OpomMom). ITO 0OCTOSTEIHCTBO OMpPEAEIsIeT MaKCUMalbHOE Ha-
KOIUIEHHE COOTBETCTBYIOIIETO IUTpeTHYHOro AuOpomuaa. B ciydae (1) sBHOTO
KOJIMYECTBEHHOTO Tpeo0IaiaHus OHOTO U3 AMOPOMHUIOB Hal APYTUMH HE OyJIeT.
CxeMbl peakuuid:
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Br
+ 2Br, — > /L\/ + 2HBr

Br
Br + Zn > \K\/ + ZnBr,

9. A — PS5, b — P20Os, B—H»S, I' = HPO3; (umu H3PO4), /I — SO2, E — S.

(mso,=32, mo,=16. [InotHocTe SO, BABOE GONBIIE, YeM MIOTHOCTH O2).
P>Ss+ 5SH,O = 5H,S + P2Os, PS5+ 6H>O = 5H,S + 2HPO3,
2P,S5+ 1502 =2P205 + 10SO2, 2H2S + SO, = 3S + 2H0,

2:1)
2P2S5+ 50,=10S + 2P;05
OCTOPOJKHO
Bo3moxen BapuanT: AszSs.
10. OMmupuyeckas GopMmylia MOXKET ObITh pacCUUTaHA HA OCHOBaHHUH JOHHBIX

O IpOAYKTax €ro CropaHusi:

nH,0 = %’—89 = (0,05 Mo, T.. ng= 0,1 Monn

0,1

) - . - 0
%H 1,06 100=9,4 %
3,52 _
nco,= .V 0,08 monsb, T.e. nc = 0,08 mons, mn 0,96 1.
0,96
) - Y . — o
%oH 1,06 100 =90,6 %
: C gy 20,694
X.CxHy, X.y_ 12 . 1 74.5.

Omnupuueckas Gopmyna CaHs.
Monexynsapuas popmyna (CaHs)n.
MonekynspHas Macca X:

Mx = Mn; « Px/Pn, = 28 r/moub ¢ 3,79 = 106 r/mosb .

Takum oOpazom, popmyina Bemecrsa CsHio.
2) JlaHHBIE YCIOBHUS 33/1a4 MPUBOIAT K MPEIIOIIOKEHIIO. YTO X — OPTO-KCHJIION;
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CH; COOH
30, t° O
~2H,0 - H0
CH; COOH
0]
O-KCHIIOIT (raneBas KHCIIOTa, (hTanmeBEIN aHTHIPHUT

(1,2-mumetnnodenson) (1,2- 6eHzonmukap0o-
HOBasl KUCIIOTA
@ranesas kuciota (A), a Takxke ee auruapua (b) pearupyror ¢ OyTHIIOBBIM CITUP-
TOM B MPHUCYTCTBHHM KHCJIOTHOTO Karaju3atopa ¢ o0pa3oBaHHEM JHOYTHIOBOTO
a¢upa dTageBoit KHCIOTHI — B.

COOH COOC4H
o 1 \ 4119
+2C4HOH ——> | + 2 H,O
COOH 7 COOC4Ho
(0]
COOC4Hy
t°, H*
O + 2C4HOH ——> + H,O
COOC4Hy
0 B: mubytundramnar

3) Konpencanus ¢raneBoro anruapuaa ¢ genonaom B mpucytctsun HrSOs mmm
6e3BoaHoro ZnCly:

HO OH
cl
O +2 S o
(ON
0

(@)

Y — dernondranenn
®denonTanerH UCIOIB3yeTCs B KAY€CTBE KUCIOTHO-OCHOBHOTO HHIMKATOPA — OH
OCCITBETHBIN B KUCJIOH CpeJie M MAJIMHOBBIH B IIETOTHOM.
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= H,0" COO~

HO. : : _.OH O O
C— 0 OH™ C
\C
©/ %0

O€eCIBETHBINA MaJIMHOBBINA
4. ®opmynbl Kekyne miast opro-kcuiona:

CHj;
:E /CH3 CH3
CHj;
MPUBOJIAT K MPEAIONIOKEHHUIO, YTO 3TO BEIIECTBO CYIIECTBYET B BUJIC JIBYX H30ME-
poB. OtHaKO TaK¥ue H30MePHI MOMY4YeHBI He ObITH, TockonbKy C—C cBs3u B OeH30I1€e

9KBHBaJIEHTHHI. [lo3TOMY popMyITy KCHITONIa MOXKHO M300pa3nuTh CIETYIOIUM 00-
pasom:

CH; CH; CH;
— -
CHj; CH; CH;
Takoe n300pakeHNe 03HAYALT, YTO T-CBSI3U PAaBHOMEPHO pacCIpeiesieHbl TI0 BCEMY
KOJIBILY, ¥ B 3TOM CJTy4ae JJOJDKEH CYIIECTBOBAT TOJIILKO OIUH OPTO-AUMETHIOCH30II.
B 1941 rongy Xaiiman u ButOayT mosyumsii moATBEP)KACHUE SKBUBAJIIEHTHOCTU
C—C cBs3eit B 6eH3016HOM KoJblle. OHU MPOBENN PEAKIHIO O-KCHIIONA C 030HOM

U NMOJIYYWJIN ABA PA3JINYHBIX TPUO30HHU A B COOTHOIICHUHN 1:1. ITocme PA3IOKCHUA
BOJIOM OBLIO IMOJIYYCHO TpH BCUICCTBA:
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H
CHj; 0]
H H ~o
O CH;
O O
—> | O + 1 0
O 0O
0] 5 CHj
H H
o~
H H
0 O O
H,0 A I <«
—— » 2 H}C—C—C_ + H3C—C—C—CH; + 3 ,C—C
A 4 A
0O O 0]
A E r
N, .
//C C\\ (I') — sTanIMaNb, TTHOKCAITD;

H;C—C—C—H
TR (1) — mponiaHOHaIIb, METUIIIIIMOKCAIIb;

O O

H3C—ﬁ—ﬁ—CH3
0O O

(E) — OyTaHIuoH, THaleTHIT;

CoOTHOIIIEHUE TTPOIYKTOB O030HHPOBAaHUSA — 3:2:1 — MOATBEpKIACT SKBUBAJICHT-
HOCTh C—C cBsA3eil B OEH30IbHOM KOITBITE.

6) U3 tpex Bemects I, /I u E Toapko mepBhIe 1Ba JIETKO OKHCISIOTCS IO COOT-
BETCTBYIOIUX KHUCIIOT:

H; gH HNO; COOH
} < —> |
e [e) Pa36 COOH
r TJIMOKCaJieBad nraBejicBasd
KHUCJIOTA KHUCJIOTAa
0) X
V4 Bry/H ;0
ch—ﬁ—c\ H3C—ﬁ—COOH
O H o)
)i\ 3

0L-KETOIIPOIIMOHOBAs KMCIIOTa
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Coenunenne E TpeOyer Oonee cuibHBIX OKuciuTenel, Takux kak HoO, HIO4 u
T.0.

H;C CHj3
AN _ / H202, t° o
//C C\\ 2 H3;C—C—OH
o) o) 3
E W: sranoBas (YKCycHas) KUCIOTa

IllaBeneBast KUCIOTa MPUMEHSETCA B Kauy€CTBE CTaHAapTa MpPU MPUTOTOBIECHUU
pactBopa KMnQO4 TOUHOH KOHIIEHTpAIUU:

2KMnO4+ 5(COOH)2 + 3H2S04 = 2MnSO4 + K2S04 + 10CO2 + 8H>0.

DKcnepuMeHTaNbHbIE JaHHBIC TI0 onpeaeneHuto Bemectsa JK turposanuem 0,05M
pactBopoM KMnQO4 monrBepxaaroT, uto JK sSBIsSETCS MaBEICBOM KIUCIOTOH.
NkMno, = C + V = 0,05 mons/x + 0,0256 1= 0,00128 moib;
M(cooHy, = 5/2 + 0,00128 mompb = 0,0032 Monb,
310 coorBeTcTBYeT 0,288 T BemecTBa JK, 4TO cortacyeTcs ¢ yCIOBHEM 3aJlauu.
7) B 1865 1. Kekyne npennoxu ajist OeH30J1a IIUKINISCKYI0 GopMyITy.
[Mo3mHee ObLIIO SKCTIEPUMEHTATILHO YCTAaHOBIIEHO, 4T0 Bce C- 1 H-aTroMBbI B MOJIEKy-
ne GeH30J1a SKBUBAICHTHEL. [10 TeM ke MpuYrHaM, YTO U JUTS O-KCHIToJIa, opMyIna
OeH30J1a TUIIETCS B BUJIE:

O3oHupoBaHue OeH30I1a IPUBOAUT K TPUO30HUIY, KOTOPBII OCIIE THAPOIN3a JaeT
IIMOKCAIIb!

H
o
H ~o
O H 0
30, O H,0
S 10 —— >3 c—c! +3H0,
O
0”1 H 0 o
H o _0
H
11. VYIeBoaopo HEHACKIILICHHBIH, IPUMEM €ro MOJIEKYJISIPHYIO Maccy 3a X.

Torna MonekynsipHas Macca JUXJIOpUIa:
Xx+2355=x+71;
TETpaxJjopua:
X +4.355=x+142.
ITo ycmoBwmto, (x + 71)/(x + 142) = 0,637.
159



x+71= 0,637x +0,637-142 = 0,637x + 90,8,
orcroma 0,363x =19,6

x = 54. Orto nomxkeH ObITh yriieBogopo coctaBa CaHs,
MoryT OBITh CIEIYIOIINUE CTPYKTYPHI:

a) CH,—CH=CH—CH>

0) CH;—C=C—CH3;

B) HC=C—CH,—CH3
a) +KMnOs — CH,OH—CHOH—CHOH—CH,0OH;
0) +KMnOs — CH3COOH;
B) +KMnOs —— CH3CH;COOH + HCOOH.

12. Jlerko cocumTarh, 4TO 0CaI0K — OpoMu cepedpa. Torma aerko BeicTpanBa-
eTcs Bes 1ienouka, rae Bemectna 2K, 3, M, — nBa anpaeruja u OguH KETOH:

H.C
3 CHCH,CH, Br =00, oy e, cnyon—2 o
/ - AgBr / 202 -HO
B //O[Ag<NH3>20H] R NaOH
—>  CHCH,C g~ CHOMCOOH [ite

- Na2C03
H,C H H,C
K
H,C
AN

H,C

r

CH—CH .
/ 3 (KJII0Y K peLeHNIO 3a1a4n);
H;C

CH; CH;

[ [Ag(NH;),]OH I
H,C—C— CH,Br ———— H,;C—C—CH,0H b
3 | 2 - AgBr [ -HZO

CH; CH;
b i

CH3 (@) CH3 H3C
[ /  [Ag(NH;),|]OH [

— — —_— — —
> HC—C C\H Ty BCT(TC00H T

CH, CH H;C
3
LIS H;C

[Ag(NH;),]OH \ 0 \
CHCHCH, CHCHCH; ~2»  CHCCH,
/ | - AgBr / (0) /

H;C g, H;C  OH H;C o
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13. W3ioMuHKa 3a1a4 B TOM, 9TO JBE OYCHH PA3HBIX IIMHKOBBIX COJU BEIYT
ce0sI «TIIOYTI OJMHAKOBO, a 3a7]a4a OTHECEHA K KaueCTBEHHBIM, ITOCKOJIEKY pacyeT
HY’>KEeH UCKITIOYUTENIBHO JJI1 000CHOBAHUS JJOTAKU:

[Ipu npoxanuBanuu ob0eux coyied A u b 00pa3yrorcs ciaenyrolue MPOAYKThI:
ZnO — nMHKOBKIE Oenuia (Ka9eCTBEHHBIN KITIOUYHK), 8 OSCIIBETHBIN ra3, OICPKU-
BaroIIMii Topenue, BeposiTHO Oy, Clie10BaTeIbHO, 3TO COH KUCIOPOICOIEPIKAIIUX
KHUCJIOT. BemecTB, nMmerommx Oypyio okpacky, HemHoro — Hampumep NOa, Br.
[Ipu oxnmaxxaeHU KOHACHCUPYETCS B Oypylo KHUIAKOCTH U Jajiee JUMEPUZYETCS C
o0Opa3oBaHuEeM OCCI[BETHBIX KPUCTAILJIOB:

2NO2 = 2N204
B takom ciiyyae A — HUTpaT HUHKA:
2Zn(NOs3)2 = 2Zn0O +4NO; + Oz
2NaOH +2NO; = NaNO; + NaNO3 + H,O

[IpoBepsiem 3TO mpenmnonoXeHne: MOJEKYIsIpHas Macca HUTpara IuHKa — 189,
NO;,—46.

mycTsb 2189 1. HUTpara — 100% maccel
Torma 4-46 r. quokcuma asora — X% Macchl
x=48,7%,

YTO COOTBETCTBYET YCIOBHIO (KOJIMUECTBEHHBIH KITFOYHK).
Ecnu Oypsle mapsl, BEIOETUBIIUECS TPH Pa3IokeHHH coiu b — 310 6poM, HO pas-
Jlaranach, 04eBHIHO, KHCIOPOACOAEp KaIasi KUCI0Ta Opoma:

2 Zn(BrOp)2 =27Zn0 + 2Br2 + (2n—1)02
Onpenenum, Kakasi U3 coJied pasnaraiach.
[Iycts MonekynsipHas Macca coiu =y, Opoma — 160, Toraa

y I colu — 100%

160r 6poma — 48-50%

ecmu 48%, Toy =333 1,

ecmn 50%, Toy=320T

T.e. Mcomu=320-333 .
W3 BO3MOXKHBIX KHCIOpoAconepxamux kuciaot opoma — HBrO, (HBrO2), HBrOs,
HBrOy4, (cymiecTByIOT TONBKO 3 M3 HUX, HO Ha PEIIEHUE 3TO HUKAK HE BIMACT) —
COJIM LIMHKA UMEIOT MOJIEKYJsIpHbIe Macchl 257, 321, u 353, coorBeTcTBeHHO. [10
YCIIOBUIO TIOAXOJHT TOJIBKO OpOMAT LUHKA:

27Zn(BrO3); =2Zn0 + 2Br; + 50,
U Janee:
6NaOH + 3Br, = 5NaBr + NaBrO; + 3H,O

[Ipu neiictBun AgNO3 Ha npoaykt B3aumoneinctsus NO2 u Bry co mienousto BbI-
MagaroT OCAIKH KEJITOBATOrO [IBETA
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AgNO3 + NaNO; = AgNO; + NaNOs3
AgNOs3; + NaBr = AgBr + NaNOs

[Ipu B3ammoneticteun NO2 u Brz co menodsio B 000uX ciydasx MpoTeKaeT pe-
aKIusl AUCTIPONIOPIMOHUpOBaHus. V3 ypaBHeHUI peakiivid BUIHO, YTO U3 OJJHOTO
MOJISl HUTpaTa MUHKa 00paszyeTcs OAWH MOJb HUTPUTA HATPUS, a U3 OJHOTO MOJIIS
Opomara 1uHKa obpasyercs 5/3 = 1,7 mons 6pomuna Harpus. Bo Bropom cirydae
BBIZICJIUTCSI OOJTBITIE OCaIKa, TeM 0oJiee 9TO HUTPHUT cepedpa 3aMETHO pacTBOPHM B
BOJIe, B OTIMUKeE OT Opomuaa. B cimydae HemocTarka HATpara cepebpa BBIISIATCS
10 Macce OobIe OpoMIIa, Tak KaK €ro MOJIEKYJIIpHAas Macca OOoJIbIIe.

14. 3aaHHbIE KOJIMYECTBA BELECTB!

xenesa 2,23/44,8 = 0,0400 (mon);

nepcyabdara kamus 21,63/270,4 = 0,0800 (moib);

Bemecta JK: v=PV/RT = (101,3-3,04/8,31)-1000 = 0,0371 (mo1b)

u Bemectea B: v=(101,3-2,51/8,31)+1000 = 0,0471 (Mob).
Tak xaxk BemiectBo JK oOpasyeTcs u3 BemiecTBa A, OTHOIIIEHHE KOJIMYECTB BEIECTBA
K u BemecTBa A TOKHO OBITH HEOOJBIIUM IICJIBIM YHUCIOM, U Pa3HUILY B KOJIH-
yectBax razos 0,0471 — 0,0371 = 0,0100 (Mo1b) HENB35 CBA3BIBATH C UMEIOIIIUMCS
KOJIMYECTBOM Kele3a.
[NockonbKy B MCXOAHYIO cMech, naromnyio B u I, Bxomut xene3o u nepcynbdar,
SIBJ'ISIIOHH/II\/'ICSI IIpyu Harp€BaHWU CUJIBHBIM OKHUCJIUTEJIICM, BCHICCTBO F, BEpPOATHO,
— cynbdar xeneza(lll). Ha aTo ykassiBaeT BIJENICHHE HOMA U3 PACTBOPA MOAWAA
KaJus (MoTeMHeHue pacTBopa). BemectBoM B, koTopoe n3 aMMuauHoro pactsopa
BBIJICIISICT TEMHO-KOPHUYHEBBIN 0CAI0K, MOXKET OBITh CyOIIMMUPOBAHHBINA HOJ:

31, + 4NH3 = 3NHyl + NIz (mpubnmkennas gopmyia).
OTo comtacyeTcs ¢ peakei ¢ KOHIEHTPUPOBAHHON a30THOM KHCIIOTOM:

2NH4I + 4HNO3 = 3NH4NO;3 + 2H20 + I, + 2NO;

OTcrofa cleayeT, 9ToO BEMIECTBO A COMEPIKHUT HO]I.
KpacHslit noan, KOTOpEI MpH HarpeBaHUH 00PaTHMO CTAHO-BUTCS YKEITHIM,- HO-
mun prytu(ll). IIpu HarpeBaHUM HCXOMHBIX BEIIECTB MPOTEKAET PEaKIIN:

Hgl, + Fe = Fel, + Hg.

Taxum o6pazom, BemiecTBo K — 3TO PTyTh.

Macca nomuna prytu pasHa v(Hglz) - M(Hglz) = 0,0371 « 454,3 = 16,85 (1), uTO
COOTBETCTBYET ycIoBHsIM 3a/1aui. COrIacCHO ypaBHEHHIO peaKIuy, Ha B3aUMOEH-
ctBue 0,0371 mons Hgl, pacxomyetcs 0,0371 mons xenesa. CTombko ke o0pasyer-
cs momuaa xenesa(ll) m ocraercs 0,0400 — 0,0371 = 0,0029 (Moip) sxemne3a.

[Ipu HarpeBanmnu octarka b (Felo) ¢ mepcynbgarom Kamust mpoTeKaeT peakius:

2Fel + 3K2S208 = Fea(SO4)3 + 3K2SO4 + 21,
\1/62 0,0371 0,0556 0,0185 0,0556 0,0371



KomnuectBo cynbdara xeneza(lll) 0,5.0,371=0,0185 (monb), a cynbdara kanus
1,5-0,0371=0,0556 (momb). [IpoucxoauT Takxe OKHCICHUE Kele3a:

2Fe + 3K2S208 = Fea(S04)3+3K2S04.
v 0,0029 0,0044 0,0015 0,0044

Ob6mree xommaecTBo cymbdara xene3a(lll) pasro 0,0185 + 0,0015 = 0,0200 (Moms),
a ero macca: 0,0200-399,9 = 7,998 (r). Obmee KOIMYECTBO Cynbdara KaIus
pasuo 0,0556 + 0,0044 = 0,0600 (momn), a ero macca: 0,0600-174,2 = 10,452 (7).
[Tepcymbdara ocranoch 0,0800 — (0,0556 + 0,0044) = 0,0200 (momns). Ilpu Ha-
TPEBaHUU OH pa3yiaraercs:

2K5S,05 = 2K2S,07 + O}
v 0,0200  0,0200 0,0100

Macca mupocynedara kamms:  0,0200-254,3 = 5,086 (r). Cymma
Macc cyabdara kene3a(lll), cymbdara xamus w nUpocyabdara Kanus
7,998 + 10,452 + 5,086 = 23,54(r) cooTBeTCTBYeT yCIOBUSM 3anadu. Cymma
KOJIMYECTB McnapeHHoro uoaa u kuciopoaa 0,0371 + 0,0100 = 0,0471 (monp) —
TaKXe COOTBETCTBYET JaHHBIM 33/1a4H.

15. KirounkoB B 3TOH 3a7jade aBTOPHl HATOJKAAU OT AymW. TYT M SIBHBIA
YIJIEKUCIIBINA Ta3, BHITECHSIEMbINA COJISTHOM KHUCIIOTOW Ha MOCHEqHEN CTaluu, U COo-
BEPITICHHO IIKOJIBHAS PEaKITUs CTOPaHUI aMMHaKa, U, CaMoe IIaBHOE, Ta3 X UMEET
MosipHyto Maccy 28 (1,25.22,4), 9to ¢ OOIBIIONH BEpOSTHOCTHIO YKa3bIBaCT Ha
a30T, €CJIH, K IPUMEPY, pernareis He 3HAET, KaK TOPUT aMMHaK 0e3 KaTajam3aropa.
JlBuraemcst oT KOHIIA:
I'a3 Y — oueBumgno, CO,. Torma yBenwdeHHne €ro o0beMa MPHU MPOKATUBAHUHU C
YIJIEM OIHCBHIBACTCS PEAKLUEH:

C+C0O,=2CO;
orryckaem ypaBHeHue ocaxaenns CaCO3z u nmepexoauMm k razy C, maromemy npu
cxxuranud B kuciopozae N (raz Y):

4NH3 +50, = 2N + 6H0,

0,1momb 0,3 MOITb — IO YCTIOBHIO;
9TO TOATBepkAaeT, 9to C — aMMHaK.

Ha cootBerctBytomieit omummnuaze ObUIH MPEITOKEHBI JTIOOOTBITHEIE BapHAHTHI
peIIeHuit ¢ TUAPAa3uHOM, HO OH BCE-TaKH >KHIKHI BO BCEX HIIOCTACIX IMPHU OOBIU-
HBIX YCIIOBHSIX...
[TonsATHO, 9TO aMMHaKy, KpOMe KaK W3 COJIM aMMOHUS, B PEAKIIUU CO IIEIIOYbI0
B3STHCS HEOTKY/IA:

(NH4)2CO3 + 2NaOH = 2NH3 + Na,CO3 + 2H>O
OcTaBuM TTOKa BOIIPOC, OTKY/IA B3sUICS KapOOHAT aMMOHWUS, M BBISICHSIEM, UTO TAKOE
raz A. M3 Toro, 9T0 MBI 3HaeM, MOJy9aeTcs, YTO JUOKHU MapraHiia HHUKaK B pe-

aKIIM1 HE Hpeo6pa303ancs1, a ra3 Bermemmics. I1o Bcem IIpU3HaKaM — Pa3JI0KHJIICA
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MIEpPOKCU Bolopoaa. TBepAblil mepokcu Bogoponaa? Yke HHTEpPECHO.
2H,0,=2H50 + O,
[Janbiie cHOBA ClIeyeT XOPOIIO U3BECTHAS PEaKUs MOTyYSHUS 030HA!
302,=203
U €ro CTaHAapTHoE onpenenenue peakuueit ¢ KI:
O3 + 2KI + H O =0, + I, + 2KOH
K »ToMy MOMEHTY HEOOXOAMMO JIOTalaThCs, YTO B «Ta0IETKax» (KCTaTH, MOYeMy
B Ta0neTkax? B anTeke, HABEPHOE, KYIJICHO — COBPEMEHHOMY IIIKOJIBLHUKY 3TOTO
BEIICCTBA B allTeKe Y)Ke HE KYIUTh...) IEPOKCU] BOJOPOIa HAXOAUTCS B BUIC KOM-
IIJIEKCA C HEKUM BEIIECTBOM, B COCTaB KOTOPOT'O BXOJUT YIIIEPO, a30T, BOJOPOL U,
BEPOSITHO, KUCIOPO/I.
Haunnaem mo miudpam yciioBus CYUTATh, CKOJIBKO MEPOKCHIA B 3aIaHHBIX 9,4 T HC-
XOIHOTO BEIIECTBA, U YTO OCTAETCS HA JOJI0 TAMHCTBEHHOTO BTOPOTO KOMIIOHEHTA
TaOIIeTKU:
0,05 monb O, B peakuuu paznoxenus o3Hayaiot 0,1-34 = 3.4 r nepokcuna Boao-
pona. Ocrarok (9,4 —3,4)=6T.
JlanbIe momeiTagMcsl pacCYUTaTh MPOCTEHITy0 (POpMyITy BTOPOTO KOMITOHEHTA,
ucxons u3 4,48 nraza C (NH3) u 2,24 nraza’Y (CO;) 1 Macchl caMOro KOMITOHEHTa
6 r. IlepeBeneM B rpammsbl, monyuuM conepxkanue: 2,8 T N, 1,2 r C, BapuanTtsi 0,2,
0,4 wnu 0,6 T H, 1 ocTaTok, oueBUIHO, KUCIOpOA B Konuuectse 1,8, 1,6 wnu 1,4 1.
Jlorn4Ho MpeanonoXuTh, YTo npocTeimas ¢popmyna Bemectsa — NoHaCO.
Takoii KOMITIEKT MOXXHO H300pa3uTh Toimpko Tak: (NH),C=0 (MoueBuHa).
CraHOBHTCS TOHSATHO, OTKY/la aMMHUAaK — OT THAPOAM3a aMUHOTYIIIEI, a KapOoHAT
HATPUS U YIICKUCIBIN Ta3 — U3 00pa3yIOIICHCs PU THIPOJIU3E YTOIBHON KUCIOTHI:
(NH2),C=0 + 2NaOH = Na,COs + 2NHj3
B cocTaBe ucX0AHOTO KOMIUIEKCA C MEPOKCUAOM 3TOro kommnoHeHTa — 0,1 moinb, T.e.
obmas gopmyna komruekca — HoOz+ (NH2)>C=0. [leiicTBUTEIBHO, KOTAA-TO TAKHUE
TaOJIETKU O] HA3BaHUEM «THIIPOTIEPUT» MPOJABAIUCH B allTEKaX, U PACKYIaIHCh
B OCHOBHOM ISl 00€CIIBEYHBaHUS BOJIOC.

16. Kitrou k pemenuto — macca C3HgO, xotopas cocrapiset 82 % OT Macchl uc-
X0ntHOTO. JIOTHYHO TPEAIONI0XKUTE, UYTO B MOJIEKYIIe A COIep KUTCA 1Ba pparMeHTa
u3 D, npudem 6e3 0JJHOTO aToMa BOIOPO/IA.

ITposepsiem: 2-Mcy1,0/Ma= 0,82, u CTpyKTypa HCXOJHOTO A OYEBH/IHA - 1BA TIPO-
MAJTBHBIX O0CTaTKa, OAWH yriepoa U oauH kuciaopon. A — (C3H70).C=0 — gumpo-
nkapooHaT. MeayIeHHBIH METOTHON THAPOIN3 MOATBEPKIACT TAKYIO CTPYKTYPY,
a PYAWTHI U3 YMCIIA XONIYNX CIIPABOYHUKOB cpa3y CKaxyT, 4yto C — 310 azeoTpon
CIIHPTAa ¥ BOJIBI, KOTOPBIN TOCIIE CYIIKH TIeperoHsieTcs npu Ooliee BEICOKOH TeMIie-
parype (auctslii cimpt D).

Kakue nponmibpHBIE OCTaTKM BXOIAT B COCTaB A, MOXKHO TOHSTH U3 OCTAJIBHBIX
ycnoBui 3a1a4u. [IoHsTHO, 4TO criupT npH peakiyu ¢ HBr oO6pasyer aaxunOopomMu:
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C3;H;OH + HBr = C3H7Br + H>O;
a TP peakllii C CEpHON KUCIOTOH OTIIEIUISIET BOLY:

CsH70H = C3He (F) + H20.
A Bot npucoeaunenne HBr ¢ oOpazoBanuem G (C3H7Br), otmnuaromerocs ot E ¢
TEM K€ COCTaBOM, 3aCTaBIISICT BCIIOMHUTD MPaBUIO MapKOBHUKOBA U MOHSTD, YTO
TaKO€ BO3MOYKHO, TOJIBKO €CITU MPOMHUI HCXOJHBIX COEAMHEHUH — 3TO H-TIPOMHJI.
[Ipu sTom E, oueBunno, mpencrasnser coooit nzomep CH3CH2CH,Br, a G:

CH3—CH=CH; + HBr = CH3—CHBr-CH3 (G).
I'uaponus A — 3T0 THAPONH3 CAOKHOTO 3dupa:

(C3H70),C=0 + 2KOH = 2C3H70H + K,COs;
a CHHTE3UPOBATh UCXOMHBIH A MOXKHO CTaHIAPTHBIM CIIOCOOOM - M3 ¢ocreHa u
MpoMaHoja B LIENOYH, WIM U3 AUOKCHIA YIIEpOoAa M METaHONa B MPUCYTCTBHU
OJIOBOPTraHMUYECKHX KaTaau3aTopoB.

17. A — xJ0pH, MOCKOJIBEKY 00pasyeTcs mpy ASHCTBUH XJIopa Ha I.
OxBuBaineHT X B xjopuae A paset 35,5+ 0,0921/0,9079 = 3,60. Takoii 5KBUBaJICHT
HAMeET TOIBKO 0Op.

CxemMa pacuIu(ppoBbIBACTCS CICAYIOIIUM 00pa3oM:

A = BCl3, B = BCI(N(CH3)2)2, C = Ba2(N(CH3)2)4, E = B2(OH)s, F = (BO),, G =
B203, H=B>0,, I = B2Cl4, J = BoF4, K =B(OH)3, L= (PCIZ)z(BzCk)E, M = B4Cly,
N = Cl,BCH,CH,BCl,.

18. BenukonenHslil npuMmep TOro, Kak KOINYECTBEHHBIN KIIIOYHMK MPAKTHYECKU
cpasy paciiugpoBBIBacT LEMOYKY MIpeBpameHnid. ['a3pl, Meromue mIOTHOCTh 110
Bo3ayxy 1,52, umeror monexkymspHyro maccy 1,52:29,0 = 44. MonekyaspHyro
Maccy 44 cpasy mMoxHO 3amono3puth y COz N2O n CsHs. A, mockonbky B mo-
CJIEIOBATENIFHOCTH BBIJETICHUS ra30B MepBbIM sIBHO cTouT CO2, TO coennHenue |
— KHUCJIOTA, IPUYEM JIETKO JIeKapOOKCHIMPYIOLIAsACs, a ¢ Y4eTOM OpyTTO-(hOopMyIbl
— apoMaTH4ecKasl.

JIOTIOTHUTENFHBIN KITFOUMK — XUMUYECKHUH. «XapakTepHBIN 3amax» mpu o0padoTke
COEAMHEHHMS 3 pacTBOPaMH LIEJIOYU M MOJA C BBINAJCHUEM KEJITOr0 0CajaKa 4eso-
BEK HCYIIECHHBIH PaclO3HACT KaK NpU3HaK HOI0()OPMEHHON peaKkLuy.

Takyto peakuuio IaroT coenuHeHus, copepkamue rpynnupoky CH3;—C(O)— nnn
CH3;—-CH(OH)-. Ilpu stom kpome Homodopma 00pa3yloTcsi COIM KapOOHOBBIX
kucinor R—COONa. Takum 00pa3om, Ipy yIapuBaHWU pacTBOpa JOCyXa B OCTaTKe
ObJa conb KapOOHOBOW KHCNOTHI. Kak n3BecTHO, cou KapOOHOBBIX KHUCIOT IPHU
CIUIAaBJICHUHM C THAPOKCUAOM HATpHs IOABEPraroTcs AeKapOOKCHIUPOBAHUIO.
O6paszoBanue mpu 3TOM OEH30JIa YKa3blBAaeT HA TO, YTO NEKapOOKCHIMPOBAHHIO
noBepraitack OeH30iHas KucinoTa (0eH30A1- U TPUKApOOHOBBIE KUCIOTHI HE MOA-
XOJSIT, TaK KaKk B 9TOM ClIydae 3 COOEpKUT HEe MeHee 9 aTOMOB yIIepoaa — CTOJIBKO
e, CKOJIBKO M MCXOIHOE BEUIECTBO 1, YTO HEBO3MOXHO; KPOME TOTO, TOrna Obl 3
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pacTBOPSIIOCH B HIET0UYaX).

Tak kak B mponecce nepexogoB 1| — 2 — 3 auMepu3anus MaJloOBEPOSITHA, TO
EIMHCTBEHHO BO3MOXKHBIE CTPYKTyphl 1 BemectBa 3: Ph—C(O)-Me u Ph-—
CH(OH)-Me. Tak kak BemiectBo 3 o0pa3yeTcsi B BOJHOM PAacTBOPE KUCIIOTHI, TO
crpykrypa Ph—C(=NH)-Me neBo3mMoxHa.

Kak yxe Obuto ckazano, razamu ¢ M = 44 seustorcs CO;, NoO, C3Hs. Tak kak
coequHeHue 1 conepkut 9 aroMoB ymiepona 1 1 aTom a3ota B MoJieKyine, a 3 coaep-
YKUT 8 aTOMOB yIJIEPO/a M HE COAEPIKUT a30Ta, U, KaK OTMEYAJIOCh, TUMEPU3ALIUs B
xoJie mpeBpanieHuii 1 — 2 — 3 MaJIoBEpOsITHA, TO BO3MOXKHO TOJIBKO BBIJIETIEHHE
CO; mn N>O, mpuuem oTineruienne aByx Moiekysn CO; Takike HEBO3MOXKHO.
VYenoBust peakiuu 1 — 2 XapakTepHBI AJs JeKapOOKCUIMPOBAHHS KapOOHOBBIX
KHCJIOT C aKTUBU3MPOBAaHHOM TPYyMIION, peakius xe 2 — 1 He MOeT ObITh Je-
KapOOKCHIIMPOBaHHEM, TaK KaK YMCIIO YINIEPOJOB B MOJIEKYJIE HE M3MEHSEeTCA, a
a30T ucue3aet; OoJee TOro, KUCIOTOH 00padaThIBaIOT HE CaMO BELIECTBO 2, a €ro
LIEJIOYHON PACTBOP.

Anu-popMbl HUTPOCOEOUMHEHHI pU 00paboTke pa30aBICHHBIMU KHCIOTaMU 00-
Pa3yroT ajbAETH/Ibl M KETOHBI. BBIAETSS IPU 3TOM 3aKHCh a3oTa NoO:

R' - R' (on R' OH
AN +OH N s +H* AN ,
/CH —NO, =———= /C =N —_ /C =N

R" 7H20 R" \O R" \O

R'\C= ~OH H,S0, R
Ru / I\K O Rlv /

N3omepu3aiius npyu pacTBOPEHUH B IIEJI0YaX C MOCICAYyIOIeH 00paboTKoM KKC-
JIOTAaMH XapaKkTepHa JUIs IEPBUYHBIX U BTOPUYHBIX HUTPOCOETUHEHUH (0COOCHHO
— IUTS OL-HUTPOQEHUIIIIPOU3BOIHBIX):

3naunt, 3 — anerodpenon (R' = Ph, R" = Me), a BemectBo 2 — Ph—CH(NO7)-Me.
Tak kak 2 momydaeTcsi 1eKapOOKCHIMPOBAaHHMEM B MATKHUX YCIOBHUSAX, TO €IHH-
cTBeHHO Bo3MoOxHas cTpykrypa 1 — Ph—C(COOH)(NO)-Me, Tak Kak pH Ipyrom
MOJOKEHUH KapOOKCHIILHOW TPYMIBI B TAKUX YCIOBHUSX JEKapOOKCHIMPOBAHHE
HE MPOXOonWIo Obl. B yka3aHHBIX YCIIOBHSX MOXET JIeKapOOKCHIMPOBATHCS JIUIIb
O—HUTPOKapOOHOBAs KHCIIOTA.

Wraxk:

C=0 +N,0 + H,0
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CH; CH;

H;C
1- Ph+COOH 2- Ph+H 3- >=o
Ph
NO, NO,
CH CH
3 H*, ©°C 3
Ph+COOH — Ph+H
~CO,
NO, NO,
CH’; + —
- NaOH Ph O™Na Ph OH
AN / +H,SO \ /
Ph+H P — JO=NG I JCENG
NO, H;C o ~NaHSOs H,c 0
Ph,  OH .m0, Ph_
2 /C—N\ —> 2 ,C=0 + N0 + H,0
H;C 0 H;C

PhCOCHj3 + 31z + 4NaOH — PhCOONa + CHI3 + 3Nal + H>O

PhCOONa + NaOH £S Na,CO; + CeHs

19. [Ipespamenne npu rugpuposannu C, D u E B ogHy u Ty e xucnory F
YKa3blBae€T Ha TO, YTO BCE KUCIOTHI UMEIOT OJUHAKOBBIA YITIEPOAHBINA CKENET, a
camu kucnotsl C, D u E gBusitoTcss n3oMepaMu MOJIOXKEHUSI ABOMHON CBS3H WIU
FEOMETPUUYECKUMU H30MepaMU. JeCTpyKTUBHOE OKUCICHUE HEIMpeneIbHbIX KHUC-
JIOT MPOTEKAET IO CXEME

RCH=CH-(CH,),~COOH + [0] — RCOOH + HOOC(CH,),COOH (1)

O6pa3zoBaHHe TOIBKO OAHOW KUCJIOTHI BO3MOXKHO Ipu n = 0, B 3ToM ciydae D u
E siBnsitoTcs reoMeTpuueckuMU (IHC-TPaHC) H30MepaMH HelpeaeIbHON KHUCIIOTHI.
W3 maHHBIX MO CKUTAHUIO KaJbIIMEBOM COJIM KUCIOTHI F:

(CxHyCOO),Ca + O — CaO + CO2 + H20

M(comn) = 24x + 2y + 88 + 40, M(CaO) = 56 cinenyer, 4To

56/(24x + 2y + 128) = 10,2/100,
U U3 HeolpeneaeHHoro ypaBuenus 12x+y = 209,5 cnemyet x=15, y=31 (Tak xak
MIpU JECTPYKTUBHOM OKHCJIEHHUH TOITYy4aroTcs MpeesibHbIe OJHOOCHOBHBIE KHCIIO-
TbI, B KOTOPBIX ¥ = 2x+1).
Bce BbIcIIMe npupoaHbIe KApOOHOBBIE KUCIOTHI UMEIOT HEPa3BETBICHHBIN CKEJIET,
u, cienosaresnbHo, I — maneMuTuHOBas kucinora #-Ci1sH3COOH nomyuyena npu
OKHCJICHUH LUC-TPAHC-U30MEPOB 2-OKTaACLeHOBON ([3-H-TIeHTaAeIIaKpUIOBON)
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kucioTsl #-C1sH31CH=CHCOOH (xucnotsl D u E).
Kucnora C otnuuaercst OT HUX MOJIOKEHUEM ABOWHOM cBsi3u, Tak kKak C, D u E npu
TUAPUPOBAHUM JIAIOT CTEAPUHOBYIO KUCIOTY F:

C17H33COOH + [H] — C;7H35COOH

[Nonoxxenne qBOKHHOM cBsI3U B C MOXKET OBITH YCTAHOBIICHO IO IAHHBIM €€ IECTPYK-
THBHOTO OKUCJIEHHUS.
Ha turposanue 0,94 r ogno#t u3 xucnot (D, E)

RCOOH + KOH = RCOOK + H20

3arpadeno n = 0,0125-0.8 = 0,01 Monb mIEeI0YN, 9TO COOTBETCTBYET IJISI OAHOO-
cHoBHOM KucjoTel M = 0,94/0,01 = 94,
W3 HeonpeneneHHoro ypaBHenus 12x +y + 45 = 94 cnenyer, uro x =4, y = 1, HO
kucnora C4HCOOH (HC=C-C=C-COOH) ne MoXeT OBITh IOTy4YeHA B YCIOBH-
SIX IECTPYKTUBHOTO OKHCIICHUSI.
Hus nByxocHoBHOM kucioTsl CxHy(COOH);

M=2-0,94/0,01=188 =12x +y + 2-45,
orkyma X = 7, y = 14, u dpopmyna kucmorst HOOC(CH2);COOH. Ilo cxeme
okucienus (1) cmemyetr, xto C HMeEET CTPOCHHE 9-OKTaICIICHOBON KHCIIOTHI
CH3(CH;);CH=CH(CH>)7COOH. B npupomHsIx kupax BCTPEIAETCS TOIHKO IIHC-
H30MEP 3TOTO COCTUHCHHMS — OJICMHOBAsI KMCJIOTA.
B npupose BbICIINE JXKUPHBIE KUCIOTHI BXOIAT B COCTaB JIMIHIOB, B YaCTHOCTH,
JKUPOB U PaCTUTEIBLHBIX Macel (TIUIISPHIOB).
Ecnu A mpencraBisieT OUH U3 0JIeaTOB DIUIIEPHHA, TO 110 YPABHEHUIO THAPOIH3a

(C17H33C0O0),C3Hs5(OH)3-n + nH20 = nC17H33COOH + C3Hs5(OH)3

M =281n+ 41 +17(3-n); M=282
CIIe/IyeT:

u3 (264n + 92) r mmmepuaa odpasyercst 282n T KUCIOTHI,

n3 100 r o6pazyercst 95 T KUCIIOTHI,

oTCIOma n = 3,
TO ecTb A mpencrasisieT co0OOH, B OCHOBHOM, TpHOJeaT DIUIECPUHA
(C17H33C0O0)3C3Hs, a X — pactutenbHOE Macio.
[Ipu rupponuse B Hapsgy ¢ onenHOBOW KUCIOTON oOpasyercs Takxke U Gpocdop-
Hasi, 1 MOXKHO IPEAINOIOKUTh, YTO OH NPEICTaBIseT COOOM cMeIaHHbIH 3hup
mmLepuHa ¢ GochopHO U OJIEMHOBBIMH KHCJIOTAMU:

(C17H33C0O0)xC53Hs5(0OPOsH2)y(OH), + H0 =
= xC17H33COOH + yH3PO4 + C3Hs5(OH);3

xty+z =3, x # 0; y£0.
B He MoxeT ObITh MOHOONIEATOM, T.K. eciu 1 Mons B gaer 1 mons C (M = 282), To
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M(B) = 282/0,8 =352 < (2,81 + 41 + 97y + 17z). Ecnu B sBnsiercst nuoneardoc-
¢arom rmunepuna (x =2,y =1, z=0), To

M=2-282/0,8 =705 =~ (2:281+ 41 +97) = 710.
W3 nByX ero BO3MOXKHBIX CTPYKTYP

C17H33COOCH,-CH(OPO3H)-CH>OCOC7H33
C17H33COOCH,—-CH(OCOC7H33)-CH20OPOsH

nepBad axvpaljibHa, a BTOpasi UMECT aCI/IMMeTpI/I‘{CCKHﬁ aToM yrnjiepoaa U MOXET
Cyli€CTBOBAaThL B q)OpMC ABYX ONTHYECKU aKTUBHBIX aHTUIIOAOB. CJ'ICI[OB&TGJ'II)HO,
B sBnsiercs R-(unu S)-2,3-auonear-1-monodocdarom muiepuHa.

[lox nmeiicTBHEM aNMIOMOCHIIMKATHOTO KaTalu3aTopa MPOUCXOOUT H30MEpH3alus
AJIKEHOB, U B CJIy4ae OJIESMHOBOM KUCJIOThI CUCTEMA C U30-JIUPOBAHHON JBOMHOU
CBSI3bI0 OyZIeT N30MEPHU30BaTh IPEUMYIIECTBEHHO C 00pa30BaHUEM SHEPTETHUECKU
Ooiee BBEITOAHBIX cucTeM conpsbkeHHBIX cBsizeit C=C u —C (OH)=0.
PexomMeHannu no XpaHEeHUIO PACTHTEIFHOIO Maciia B XOPOILO 3aKPBITOi mocynae
0e3 mocTyma cBeTa CBsI3aHBI C BO3MOXKHOCTSIMH OKHCIICHHS WM TMOJUMEPH3aLUuU
HEIPEACIBHBIX COC[IHHCHHﬁ, HO, I''TaBHbBIM o6pa30M, C TEM, 4YTO IpUpoaHasd LucC-
KHUCJIOTa (0JIeaThl) O] NCUCTBUEM CBETA M30MEPHU3YETCA B DHEPTETHUECKU Ooee
BBITOIHYIO TPAHC-KUCIIOTY (MauMHOBYIO), 3(QUpPBI KOTOPOW BBI3BIBAIOT 3aryCTe-
HHUe Macia, 00pa3oBaHKe 0CaKa, K TOMY K€ Macjo TepseT MUTATEIbHYO0 ICHHOCTh
(3mamAHOBAS KUCTIOTA B MIPUPOJIC HE BCTPEUACTCS U HE YCBAUBACTCSI OPTaHU3MOM ).

2.5. YHuKanbHble cpusnyeckue cBonctBa. CTPyKTypHble,
M30TOMHbIE UIU CNeKTparibHble 0COOEeHHOCTN COeaANHEeHUN KaK
KIno4yeBoMn haKkTop NIOrMKM pelueHus 3agavdn.

Ilpumep 1.

Tpu m3omepubIx Bemectsa A, b u B conepxar 49,0% yrnepona, 2,7% Bogopona u
aneMeHT X. [IpomyKThl cropaHus STHX BEIIECTB B KUCIOPOIE HE CONEPIKUT HEJIEeTY-
Yero 0CTaTKa | MOJIHOCTHIO TOMIONIA0TCA PacTBOPOM Ineioun. [ImoTHOCTS apoB
ATHX BEIIECTB B IIEpECUYeTe Ha HOPMAJBHEBIC YCIOBHUSA paBHa 6,56 1/1. Monekyma
COeJMHEHUsI A UMeeT HYJIEBOU JTUIOIbHBII MOMEHT, AUOJbHBIA MOMEHT MOJIEKY-
nel b Gomnbine, vem Mosexynbl B. YcraHoBHTE CTPYKTypHBIE (DOPMYIBI STHX TPeX
HM30MEpOB.

Pewenue.

MonsipHast Macca BceX TpeX BemecTB — 6,56 « 22,4 = 147 r/mob.

Omnpenenum conep:kaHue ITEeMEHTOB:

Yrnepon: 147 - 0,49 = 72,03 r/mons (T.e. 6 aTOMOB).

Bognopon: 147 - 0,027 = 4 r/monb (T.e. 4 aToMa).

Ha nomro X mpuxomurcs 147 — (72 +4) = 71 r/Mob.

JlornyHO MPEATIONOKUTh, YTO 3TO JABA aTOMa XJIopa. T.K. MPOIXYKTHI CTOPAHHUS SIBIIS-
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IOTCS JIETYYUMH U TIOTJIOLIAIOTCS IIEN0YbI0, APYTHX BAPUAHTOB HET.

Takum o6paszom, hopmyna kaxmoro u3 seuiects — CsHaClo.

BemecTBa — uzomeps! nuxiopbensona: 1,2-, 1,3-; 1,4-.

JMIIONBHBIA MOMEHT MOJIEKYJBl MPEACTaBIsIeT OO0 CyMMY BEKTOPOB AWMONb-
HBIX MOMEHTOB OTHEJBHBIX CBs3eil. HynaeBoil AUMOIbHBI MOMEHT COOTBETCTBYET
1,4-u3omepy. A — 1,4-nuxmnopOenzon.

JumnonbHbIi MOMEHT 1,2-u3oMepa Oonblie, yeM 1,3-u30Mepa (T.K. yroi Mexmy cBs-
3simu MeHbIe). Takum oopazom, b — 1,2-auxmnopbenson, B — 1,3-auxmnopOeH3on.

3aoauu.

1. Nzyuenne uzoTonHoro oomena 'H na geiitepuii B HeOpraHUIeCKOM apo-
MaTH4YeCcKoM coenuHeHun — 6opasone (N3BszHg) mokasano, 4To ecinm MCTOYHUKOM
neirepus siersiercss u30bTok DCL, DCN wim ND3, o0Opasyercs Bemecto (I) co-
craBa N3B3H3Ds. Ecnu e nctounukom aevitepus siensiercst u30bitok NaBDy, LiD
niu B2Ds, 00pasyercs nnoe BeriectBo (1) Toro e cocrapa, uro u BeriectBo (I).
a) Hanwmmure ctpykrypHble popmyibl 0opa3sona, Beniectsa (I) u Bemectsa (1I).
0) B mpucyrcTBUM XJIOpHIa aTIOMUHHAS 00OPa30i BCTYMACT B PEAKIUI0 C OSH30I0M
¢ oOpasoBaHueM (eHmnOopasona. DTO COSAUHEHHUE IO CIECKTPAIBLHBIM JaHHBIM
conepxkut cBsi3b B—C u He cogepkuT cBa3u N—C. CpaBHUTE CKOPOCTH PEaxiuii ¢
OEH30JI0M MIpH MPOYMX PaBHBIX yCIOBUAX Oopazona u coenunenuii (I) u (I1).

2. Coemunenne A (C4HgO3) onTudecknm akTHBHO, XOpPOIIO PAaCTBOPUMO B
BOJIE (JJaeT PacTBOP, UMEIOIINI KUCIYI0 PEaKIMi0) W NPU CHUILHOM HarpeBaHHU
niepexoquT B coequHenue b (C4HeO2), koTopoe He o0nmamaeT ONTHIECKON aKTHB-
HOCTBIO, YMEPEHHO PacTBOPUMO B BOjIE (JaeT KHCIYIO PEaKIlMIO Ha JIaMyC) U Ha-
MHOTO DHEPrUYHEe pearupyer ¢ MepMaHraHaToOM Kausi, 4eM coeaunenue A. [Tpu
OKHCJICHUH A pa30aBIICHHBIM PACTBOPOM XPOMOBOW KHCJIOTHI OHO MPEBPANIaeTcs
B JteTyayto xkuaKkocts B (C3HgO2), KoTOpas He B3aMMOACHCTBYET C IIEpMaHTaHATOM
KaJIHs U MPH JCWCTBUH UO/Ia B PACTBOPE €IKOTO HATPa JAET JKENTHIN 0CA/IOK.

1) Harmumure manboitee BeposTHBIE hopMya coenuHeHui A — B.

2) JlocTaTo4HO JIM OMHO3a9HO OTPEACIACTCS CTPYKTypa COCAMHEHHS A
MPUBEICHHBIM BBIIIIC OMHCAHUEM?

3. VYrneBomopon A MO JaHHBIM 3JIEMEHTHOTO aHaimu3a colepxkut 92,3%
yriepona. B crekrpe nmportoHHOro mMaruutHoro pesoHanca (IIMP) BemectBa npu
—60°C uMeroTCs JiBa CUTHAJNIA MPOTOHOB mpu O —1,8 M.1. 1 8,9 M. ¢ cooTHOIIIE-
HUEM MHTEHCUBHOCTH 1:2; mpu HarpeBanuu oOpasua a0 40°C curHaasl IpOTOHOB
ncuesarot, a pu 110°C nosBasgercst oquH curHan npu O 5,45 m.u. BemectBo A
B3aMIMOJICHCTBYET C HUTPATOM MEIU B YKCYCHOW KHUCIIOTE€ C OOpa30BaHHEM IPO-
JIYKTa MOHO3aMEILICHUS.

1) [Ipemnoxute cTPyKTypHYIO (hOpMYITy BellecTBa A M HA30BUTE 3TO
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BCIICCTBO.

2) OO0mwsacuute cnektp [IMP BemecTBa A 1 ero TemmneparypHbIe U3-
MEHEHHUSI.
3) Pacmmdpyiite cxemy o0pazoBaHus BemiecTsa A:
Cu(OAc): MesCOK H2,Pd—C
D—p—— C—ecomooc - B A

4. B xon1e 50-x TomoB OBUTH CHHTE3WPOBAHBI MPOU3BOAHBIE cOeqHEHU D,
KOTOpO€ B WHIWBUAYATbHOM BHJE TOTJA €Illc HUKOMY HE yIaBajoCh MOTYYHTh.
Tak, Hennmecky neficTBHEM amaibrambl JIUTHS B IPUCYTCTBUU HUTpara cepedpa
Ha TeTpaOpOMIIPOM3BOAHOE yIiieBomopoaa X (MaccoBast nois Opoma 86 %), BBI-
JIeNnJI TO coequHeHne B Buzae p-komrmiekca ¢ AgNOs. Ilomke npu oOpaborke
JUTaJIOTeHIIPOM3BOIHOTO yriieBomopona Y (MaccoBast fonst xjiopa 57,7 %) HoHa-
KapOOHUIIOM Jkene3a ObUI MOJXYYeH KOMILIEKC TOTO COCTUHEHHS C KapOOHHIOM
JKele3a, KOTOPBIA MPU OKUCIIeHU: conbio 1epus (IV) pacnanaercs ¢ BelieIeHHEM
WCXOJHOTO coenuHeHusi D, oHako OHO TOTYAC AMMEPHU3yeTcs ¢ 0O0pa3oBaHHEM
yroeBonopona Z. Ecnu B MoMeHT Bbifenenus [l (in situ) mogBecTH aneTwiieH, TO
o0pasyeTcs OJIMH U3 TOTIOJIOTHYECKUX N30MepoB OeH3oma. OxHaKo Takxke ObLIO To-
Jy4eHO YCTOMYMBOE aIKHIIFHOE MMPOU3BOAHOE D — Mpu BaieHTHON M30MepH3alliu
TeTpa-TPeT-0y THIHLHOTO TPOU3BOAHOTO TETEPadIpaHa.

1) O xaKoM coeIMHEHUH HJIET pedb?

2) Omnpenenute HEU3BECTHBIC BellecTBa. HamummTe cXxeMbl yIOMSHYTHIX PEaKITHiA.
3) OObsacHuUTE, MOoYeMy coefHeHne D B MHIUBUAYAIEHOM BHJE IO CHX HE TIO-
Jy4eHO, a pa3INYHbIC €T0 MMPOU3BOIHBIC BIIOJIHE YCTOWIHBHI?

5. C 1enpio MoNTyYeH st H30TOITHO-MEUEHOT0 00pa3ia ToJryolia HaBeCKy 3TOTO
BElIEeCTBa JJIUTEIbHOE BpeMsi HarpeBaiu ¢ OonbimmM u30biTKOM 40% pactBopa
JelTepocepHC KUCIOTHI B Tshkenod Bome D>O. B pesynsrare ObIo moydeHO
opraHuveckoe coenunenue, conepxkamee 10,1 % neittepus.

Jpyroii oOpasel| TojyoJsia JJIUTSIbHOS BpEMs BbIIEP)KAIM ¢ W30BITKOM PacTBOpa
JuaenTepoamua Kaius B TpuuedtepoamMuake. IloydeHHOe opraHudeckoe
coequHeHue coaepxaio 6,5 % neiitepus mo macce.

3areM MOJIy4YEHHbIE OPTaHWYECKHE MPOIYKTHI MOABEPINM HUTPOBAHHUIO U CYIIb-
(UpOBaHUIO KOHIEHTPUPOBAHHON CEPHOW KHUCIOTOW MpH ciaboM HarpeBaHWU.
Okazanoch, YTO OHH PEAarupyloT C CEPHON KUCIOTOM ¢ Pa3IUYHON CKOPOCTHIO, B
TO BpeMsl KaK ¢ a30THON KHCIIOTOW CKOPOCTU B3aMMOJICHCTBHsS OOOMX BEIECTB
OJINHAKOBBI.

OOBbsICHUTE TIOTY4YECHHBIE PE3YIIBTATHI.

Hanumunre HeoOxoauMble ypaBHEHHS PEaKIIHiA.

Onpenenute conepkaHue AEHTEpUs] B MONYYEHHOM XUAKOCTH, €CIH B KaXKIOM
cllyyae BMECTO TOJyOJIa UCTIONb30BaTh STHIOCH30I.
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Pemenus.

1. a) Ctpykrypa 6opasomna:
I
H\N/B\-.N/H
)
H® >N TH
|
H

W3 nanHbBIX 3372491 CIEeqyeT, YTO IMPU H30TOITHOM OOMEHE C COEAMHEHUIMH, COAEP-
KAIIUMU JeUTepUi, CBI3aHHBIN ¢ 60JIe€ ANEKTPOOTPUIIATETHHBIM HIEMEHTOM UITH B
Bue noHa D, o6pasyercs coequnenue (1), a mpu oOMeHe ¢ COeTUHEHUSIMU, CONIEP-
JKalllMMK JEUTEPUi, CBA3AHHBIA C MEHEE 3JIEKTPOOTPULIATEIbHBIMU 3JIEMEHTaMU
wiu B Buae uona D-, oOpasyercs coequnenue (11). 1o cornacyercs co CTpyKTypoi
Oopazona, B KOTOPOI TpU aToMa BOJOPOJA CBsA3aHBI ¢ Oojee ANEKTPOOTPUIIATEIb-
HBIM a30TOM, a TPU aToMa BOJIOPOJa CBA3aHBI C MEHEE JJIEKTPOOTPUIIATETHHBIM
6opom. OOMEHUBAIOTCSI Ha JCUTEPHUIl TOIBKO «ITOJOOHBIE» aTOMBbI BOAOPO/A.

i i
D B _D H B _H
“NTOON “NTOON
I I I I
H/ \../B\H D/ \../B\D
| |
D H
D (I1)

0) OTBeT 3aBHCHUT OT MexaHU3Ma peakiuu. CKOPOCTH PEaKIIHid BCEX TPEX BEIIECTB
JIOJDKHBI OBITH OJTMHAKOBKI, €l pa3psiB cBs3u B—H (wnm B-D) He mpoucxoaut
B MEIJICHHOW CKOpOCThompeAensielt ctaauu. Ecnu ke 3Ta cragus MeAJieHHas
u ckopoctromnpenensaromas, To coequaenue (1), conepxamee cszu B-D, Oyner
pearupoBath MeyieHHee Oopa3zona u coenuHenus (I), comepikamnx TOIBKO CBA3U
B-H.
2. 1) A: CH3~*CHOH-CH,—-COOH

b: CH3;-CH=CH-COOH

B: CH3-C(0O)-CH3
CoennHenne A TOCTaTOYHO OTHO3AYHO OTIPEAETSEeTCS MPUBEACHHBIM OTIFICAHUEM.
Hukakas apyras okcnOyTaHOBasi KUCJIOTa HE MOXKET OBITh ONTUTHYECKH aKTHBHON

Y IETHIPaTUPOBATHCS MPU HATPEBaHUH B OL,3-HEHACHIIIICHHYIO KHUCIIOTHI (COeIIHe-

Hue b).
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3. Hcxons u3 conmepkaHus ymiepofa MOXKHO pacCUMTaTh, YTO B MOJIEKYJE
BEIIECTBA COOTHOLICHUE YITIEpOAa U BOAOPOAa paBHO 1, u mpocteiimas Gopmyna
BeniectBa CH, T.e. BemecTBo nmeetr Gopmyny CxHx. BemectBo A BcTynaer B pe-
aKIMI0 HUTPOBAHUS B YCIOBHSIX NEKTPOGHILHOIO apOMaTHYECKOrO 3aMEeLICHuUS,
MpUYEM B OUY€Hb MITKUX YCIOBHSX, T.€. OHO SIBIISICTCS apOMAaTHUYECKUM YIIEBOIO-
pozaom.

ApomaTHuecKue YIIEeBOAOPOABI, COIIACHO NpaBWIy XIOKKeNs, JOJKHBI OBITh
UUKIAYECKHIMH, HEHACHIICHHBIMH, TOJTHOCTBIO CONPSDIKEHHBIMH, IUIOCKHMHU
cucreMamu ¢ (4nt+2)m-snexrpoHamu. [1OCKONBKY U1 apoOMaTHYECKUX IMOJIHLIU-
KJIOB COOTHOIIEHHE YINIEpoAa M BOAOpOAa HE paBHO 1, yreBomopon A TOMKEH
OBITH MOHOLMKIMYECKUM. B Monekyne BemiectBa A UMEIOTCA 2 TUIA MIPOTOHOB,
KOTOpBIE NMPHU BBICOKON TEMIEpaType CTAHOBSTCSI PaBHOLICHHBIMHM, T.€. MOJEKYJa
YTJIEBOJOPOJA U3MEHSAET TEOMETPHIO B 3aBUCHUMOCTH OT Temneparypsbl. [lockonbky
B 3aMOPOXXEHHOH KOH(OPMAIIMH apOMaTHYECKOTO YIIIEBOAOPOIa UMEIOTCS TOJIBKO
JIBa THIa IPOTOHOB, TO OHH MOTYT OBITh B YUC- U MPAHC-TIONOKEHHUSX.
ApoMaTHYeCKHEe MOHOLIIMKINYECKUE YIIIEBOIOPOBI OTHOCSTCS K KJIACCY aHHYJIEHOB
WM [n]aHHYJIEHOB, II€ N - KOJTUYECTBO aTOMOB YIIEPO/a B LIUKIE. YIIIEBOAOPOL C
n=1 Ha3bIBaeTcs [6]aHHYNIEH, IMECIOIINH TaKKe TPUBHAIBLHOE Ha3BaHUE OCH301I.
B nocnennem Bce MpOTOHBI SKBUBANEHTHHI U B chekTpe [IMP oH mmeer omgun
curHan. Ilpu n=2 umeem [10]anHyneH, win nukiIonekaneHTacH. OJHAKO 3TOT
YIJIEBOAOPOA HE MOXET OBITh apoMaTH4ecKuM, T.K. €ro KoHpopmamus ‘“Bce
CBSI3U-YuC” M3-3a CHJILHOTO HANPSDKEHUS YITIOB Y aTOMOB YIVIEpPOJa YPE3BbIYAHO
HecTaOWIIbHA, a KOH(opManus ¢ AByMsI TpaHC-CBS3SIMH (110 TUIY HadTalInHA) U3-
3a OTTAJKWBaHMUSA BHYTPEHHHX aTOMOB BOAOpoAa OyIeT BBIBEAEHA U3 IUIOCKOCTH.
[Ipu n=3 umeem [14]anHyneH, Wi nUKIOTeTpanekarekcaeH. Kondopmarus stoi
MOJIEKYJIbI C HEHAINPSHKEHHBIMU yIJIaMHU y aTOMOB yIJIeposia B Sp2-KOH(HUTYpaluu
(yuc,mpanc) He MOXKeT OBITH aPOMATHUYECKOMH, T.K. H3-3a IIEPEKPhIBaHUs opOuTaeit
Tpex BHYTPEHHHX aTOMOB BOJOpOZAa MoJeKynaa He OyrmeT muockoil. Kpome Toro,
B 3TOH KOH(OPMAIIMHM COOTHOLIEHWE WHTEHCUBHOCTEH ABYX THUIIOB IMPOTOHOB CO-
cTasyser 2:5.

[Ipu n=4 umeem [18]anHyneH:

Kak BupHO W3 pucyHKa, Ans KOHOOPMALUH yuc,Mpanc,mpauc- OTTAIKWBAHHE
MeXIy BHYTPEHHHMH aTOMaMH BOJOPOAA MHHHMAJIbHO, @ COOTHOIIIEHHE MHTEH-
CHUBHOCTEW BHYTPEHHHMX M BHEIIHUX MPOTOHOB cocTasisieT 1:2. [loaromy yrieso-
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nopon A siBisiercs [18]annyneHom.

[IpeanoxenHas ans yraeBopopoaa A KOHGOpPMAIHs OTBEYAET IKCIEPUMEHTAIBHO-
My criektpy [IMP. BemectBo umeeT asa Tuna npoToHoB. [IBeHaAaTh HAXOAATCS C
BHEIIHEH CTOPOHBI KOJbIIA ¥ CHJIBHO CABHHYTHI B 00J1aCTh clalObIx nonei (8,9 m.1.)
M3-32 J1€33KPaHUPOBaHUS KOJBLEBBIMU 3JIEKTPOHHBIMM TOKaMH apOMaTHUYECKOU
cucremsl. lllecTs BHyTpeHHHX MPOTOHOB HAaXOASATCS B OOJACTH OTPHULIATEIBHBIX
nojie u3-3a CHJIBHOTO 3KpaHupoBaHus. [Ipn HarpeBaHMM NPOHMCXOAUT OOMEH
BHYTPEHHHUX U BHEIIHMX MPOTOHOB, IPU 3TOM HMX CUTHAJIBI CHA4aja YLIMPSIOTCS
1o Tex mop, noka npu 40°C oHu He conbioTcs ¢ (OHOM, a MpH 0oJee BBHICOKUX
TeMmIeparypax oOMeH CTaHOBUTCS CTONb OBICTPBIM, YTO B CIIEKTpE HaOMOmaeTcs
TOJIBKO OJJH YCPEAHEHHBIA CUTHAI.

Cxema cuHTe3a A:

BemecrtBo D —rekca-1,5-qgunn CH = C — CH2 — CH2 — C = CH npwu o6pabot-
Ke alleTaToM Meau B mupuauHe npu 55 °C 00paszyer cMech IUKINYECKUX IPOIYKTOB,
CpeIy KOTOPBIX HMEETCsl TPUMEp UKI00OKTaneka-1,3,7,9,13,15-rexkcanH(BemecTBo
C), KOTOpBI NOA ASHCTBHEM CHIIBHOTO OCHOBaHHsS — TpeT-OyTHiiaTa Kajus B pe-
3yapTaTe MPOTOTPOIHOM MEeperpynnupoBKH IpeBpamiaeTcss B TpHAeruapo[18]
aHHYJICH — TOJIHOCTBIO COIPSDKEHHBIM MaKpOLMKI, COAEp)KALIUi TpU TpPOIHBIE
cBs3u (BemectBo B). [locnenuuii B pe3ysiprare 4aCTUUHOTO THIPUPOBAHMUS MIPH at-
MocdepHOM aaBieHun oopasyet [ 18]annyneH (Beixon Ha nocneaneit ctanuu 30%).

=z 7\
%—’// \ ”

D C
/ H,
— B —— A
Pd/C
B
4. Kitou k perieHnio — «Tononornyeckuii u3omep» oenzona. Tomonornyeckoe

OHO WJIM HET, HO HMYero Kpome OeH3oia J[proapa mpuaymarb HEBOSMOXKHO; a pa3
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9TO OEH30I ﬂbfoapa, TO MUHYC alICTHUJICH IMOJTYYUM I_[I/IK.]'I06yTa,ElI/ICHI

||+|||—>@

HuknoOyTaaneH - IocKasi MOJIEKYJIa C YeTBIPbMs T-3JIEKTpOHAMH. Takasi CTpyK-
Typa, comiaco mpaBwily XIOKkens (4n+2), sBIAETCS aHTHAPOMAaTHYHON M, Kak
CIJIC/ICTBHE, YPE3BBIYANHO HECTAOMIBHOM.

[Tpu 0Opa3oBaHMK KOMIUIEKCOB ¢ KapOOHWJIAMH METTAJIOB T-3JEKTPOHHASA CHU-
cTeMa MPOM3BOIHOIO IMKIOOyTaJlueHa CYLIECTBEHHO cTabmausupyercs. To ke
camMoe B OTHOLICHWU TPET-OyTHIBHOTO MpOHM3BOAHOTO (ckasbiBaercs +l-addext
TpeT-OyThia).

Jumepuszanus:

L+ —

O6paBOBaHI/Ie KOMILICKCA C KKap6OHI/IJ'IOM MeTajia:

Cl
| | + Fe)(CO)y —» "77=-Fe(CO);
—FCC12 -7
cl

CooTBeTcTBeHHO, X — IUKJI00yTaH, Y — IUKJIOOYTEH.

5. [lepen onncanneM JaHHOTO XUMHYECKOTO SBJICHHUS HEOOXOANMO OTMETHTH,
YTO aBTOPbI OJIMMITUAIHBIX 33124 HE SIBJISIOTCS HEOT PEIIMMbIMU 3HaTOKAMHU XUMHUU
BO BCEX €€ IPOSABJICHUSX, U BCIKHE TEOPETUUECKUE BBIKIAIKU, KaK U 00CYXKICHHE
pe3yNbTaToB JII0OOH Hay4yHOU cTaThH, He obOs3arenbHO HAa 100% COOTBECTBYIOT
peansHOCTH. ONIMMIMAHbIE 3aa41 0A00HOTO MJIaHa JA0TCS M0 OOJIbIIEH YacTu
JUIsl aKTUBM3aLUK pabOThl MO3Tra peraTess, a He Ui HOIy4eHUs] UM HOOeJIeBCKOH
npeMud (3TO — 9y Th MOIKE).

B ommcaHHBIX peakuusax MPOMCXOOUT 3aMEIICHHE aTOMOB BOAOPOIA B MOJICKYIIE
TOJIyOJIa Ha aTOMBbI AerTepusi. OnpenennTs CpeaHee CoaepKaHue aToMoe IeHTepus
B MOJIEKYJIE MOXXHO I10 YPaBHEHHIO:

x-M(D) _
7-M(C) + 8- M(H) — x(M(H) — M(D)) _

y (1
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rae X - CpeIHee YUCIIO aTOMOB JIEUTEpHs B OJHOU MOJIEKYIIE,
y - MaccoBas JI0Jis AerTepus B oOpasiie.

B monekyne Toiyona atoMbl BOIOpOJa MOXXHO TPyOO pa3ienuTh Ha JBa BUJA,
CYLIECTBEHHO OTIMYAIOIIMXCS MO CBOUM XHUMHUYECKHM CBOWMCTBaM: TpU aToMa
OOKOBOH IIEMU W TISATh aTOMOB, CBS3aHHBIX C apOMATHYECKUM KOJIBIIOM. MOXHO
MPENOJI0KHTh, YTO B OJHOM CiIy4ae OOMEHHMBAIOTCS aTOMBI BOIOPOJa IEPBOIO
TUIA , @ B IPYTOM - BTOPOTO.

[Ipu kunsueHUu B KUCIOM cpefe 3aMelIaloTCs aTOMBI BOIOPOAA, CBSI3aHHBIE C

OCH30JILHBIM SIAPOM:
D D D
D* D*
D D

D>SO4 = DT + DSO4
[Ipu GonmbtoM N30BITKE HOHOB JACHTEpHS PaBHOBECHE CIBUHYTO BIIPaBO, M 00pasy-
ercs 2,3,4,5,6-nenpanerireporonyon. Pacuer mo dopmyie (I) moarBepkmaeT 3TOT
BBIBOJ, 1ay = 0,101x = 5.
B BBICOKOOCHOBHOI cpejie, conepxcameﬁ aMU]I-HOHBI:
CH,D 3

Sede =

[Tpu GonbmioM M30BITKE AEHTepOoaMMHaKka PaBHOBECHE CIABHHYTO BIPaBO, U 00-
pasyercsa 1',1',1'-TpuneiTepoTonyos, YTO TaKXKe MOATBEPIKIAETCS pPacyeToM IIOo
dopmyne (1), ms y = 0,065x = 3.
[pu cynbhupoBaHUH MOTYYCHHBIX COCAHHEHHNA:

3H2S04 = HSO3 +H30" +2HSOz

CH; CH3 CH;
©
® HSO4, K
+SO;H — e 2
X SOs;H X SOe S
= 3 3
X X=HD SO;
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Peaknust cynshupoBanus npeacTaBisieT co00H 00paTUMBIH poLecc, 1 KOHCTaHTHI
K.1 u K; cpaBauMBl 1o BenunuuHe. B To e BpeMs dHEprusi akTUBALMK Pa3pbiBa
cea3u C-D 6onbiue, yuem C-H, Torna kak KR = KH . IIpu 3ToM BTopuuHbIMH U30TON-
HBIMH 3 pexTamMu MOKHO IpeHeOpeyb. I/ITaK, KP21> Kg u ObIcTpee Cyb(UPOBATHCS
oymer 1',1',1' -Trpuneiiteporonyou.
Peaknust HUTpOBaHMS ABJSIETCS MIPaKTUUECKU HeoOparumoit, Ky >> K_j. ITostomy
paspbiB cBsi3u C—X He OyldeT oka3blBaTh BIMSHHS HA CKOPOCTb PEaKUuH, U 00a
neiiTeporoiyona OyIyT pearnpoBarh NPaKTHYECKH C OIWHAKOBOH CKOPOCTBIO.
B ciyuae sTunbensona:

C,H;5 C,Hs

DSOy j@: @ ND;, KND, @

ATOMBI BOJOpPOZa METaJbHON TPYIIIEI HE 3aMEUIAr0TCs, T.K. COOTBETCTBYIOIINN
KapOaHNOH HE CTAOMIM3UPYETCS COMPSDKEHNEM C apOMaTHIECKOW CHCTEMOH.
2M (D)
Y= 98+ 2(M(H) - M(D)) + SM(H)
MpHY ISUCTBUU TUJIeUTepoaMuia Kainus B Tpujaeitepoammuake. [lpu kumnsaeHuu ¢
nentepocepHoi kucioroit x =5uy = 0,091.

=0,037

2.6. 3apaum, Tpedyrowme apyauumm n/mnm coobpasmtTenbLHOCTH

OtHeceM K OTOMY KJacCCy 3aJiaiu, B KOTOPBIX HCO6X0,Z[I/IMO TOJIBKO TIPOABUTH
CBOH 3HAHMS B 00JACTH XMMUHU U DJICMCHTAPHYIO JIOTUKY, HE 6oiee Toro. He pac-
H_II/I(l)pOBaTL LCIIOYKY W HaWTH BCLICCTBO 10 MPOAYKTAM €ro HpeBpaH_IGHI/If/'I, HE
pacCcuUnTaTh MPOAYKT PCAKIUH, a TPOACMOHCTPHUPOBATH JIOTHYCCKOC MBIIIJICHUC Ha
OCHOBC q)aKTOB, H3BCCTHBIX U3 KHUT WU U3 YCJIIOBUA 3ada4U.

Ilo anamorum ¢ KOJUYECTBEHHBIMU 3aga4aMi UX MOXHO Pas3ACiIuTh (I[OCTaTO'-IHO
YCJ'IOBHO) Ha CTaTUYCCKHUC (CprKTypa MOJICKYJI U TCOpUusia XUMHYECKOM CBs3H,
PacTBOPHI, CHCKprI) n JUHAMHUYCCKUC (OHI/IcaHI/Ie XUMHUYCCKUX npeBpameHHﬁ
OJICMCHTOB U COCZ[HHCHI/Ifl, MEXaHHU3MBI XUMHUYCCKHUX pCaKHI/Iﬁ nu Hp)

CraTnueckue 3aJa4H.

1. Kakumu crocobaMu MOXKHO JIOKa3aTh PaBHOIICHHOCTh Bcex Tpex O-H
CBsizel B MOHE TUAPOKCOHUS U Beex ueThipex N—H cBsseit B noHe aMMoHMS?

2. B stunene, aneTtwieHe, O¢H30Ie BCE aTOMBI BOIOPOIa XUMHUYCCKHA dKBH-
BaJIeHTHBI. Kakue erie MOTryT CymecTBOBaTh YIIIEBOJOPOIbI STHICHOBOTO, alleTH-
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JICHOBOI'0, apOMAaTUYCCKOTO pAAOB C 3KBUBAJCHTHBIMH aTOMaMHU BO,Z[OpO,I[a? Kak
MOXHO JO0Ka3aTb 9KBUBAJICHTHOCTL aTOMOB BOJOPOJa B 3TUX COCI[I/IHGHI/ISIX?

3. MoryT 1 pacTBOPHI JBYX COJieH, 00pa30BaHHBIX OJHOW U TOM K€ KHCIIO-
TOM, U3MEHSITh (PHOJIETOBYIO OKPACKY JIAKMYCA: OJTHa B CHHHI, JIpyTasi — B KPAaCHBIN
uBet? JlaiiTe MOTHBHPOBAHHBIM OTBET U OOCYIHUTE BO3MOXKHBIE BapHAHTHI C KOH-
KPETHBIMU IIPUMEPAMHU.

4. Kak n3BecTHO, 1apckas BoIKa SIBISIETCA B Psiie ClIydaeB 3HAYUTENIHLHO 00-
Jiee CUJIbHBIM OKHCIIMTEIEM METaJUIOB, YEM a30THAsl KUCIOTa. MOXKeT Jii mapckas
BOJKa ObITh MeHee 3((EKTUBHBIM OKUCIUTEIEM METAJIIIOB, YEM a30THAsl KUCIOTa
WJIM CMECh a30THOM KHCIIOTHI C KAKOH-HUOYIb APYTON KUCIOTOH (HE CONSHOI )?

5. Kaoicovnii uenosex 0ondcen 3Hamv UCMOpUIo C80€tl CMPAHbl, KANCOL
XUMUK — ucmoputo xumuu... IlonpoOyiiTe comoCTaBUTh NepenyTaHHbIe B TabnuIe
MMEHA BEJIMKUX XUMHUKOB U KpPaTKUE OMUCAHUS UX BKJIaJla B Pa3BUTHUE XUMUHU.

A. JL. JlaByazpe | [lomyuwni Bogopom, H3yduil €ro TOpeHUE

I'. KaBenumn Otxpsin Cr, Zr, Ti, Ce

J. Ilpuctim Jlokazaj HECOCTOSATEIHFHOCTh TEOPHH (PIIOTHCTOHA

K. B. Illeene Nzydan Genzom.

K. JI. Bepronmne | 3akOH MOCTOSHHBIX OTHOILICHUM

JI. H. Bokiien OTKpBLT KUCTOPOTT

K. JIL Tpyer ITosy4ymi1 rUIIOXJIOPUTHI METAJIOB

JI. ansron [TepBas TouHast TabIUIIA ATOMHBIX BECOB

3. Mutuepnux AKTHBHO MPUMEHSIJT JOCTIKEHUS XUMHUHU B CEITHCKOM XO3STH-
CTBe.

W. 5. beprienmyc | ABTOp nerermapHoro yueOHnka « TeopeTrmaeckas XUMUsDH

JI. I'menun 3aKOH KpaTHBIX OTHOIICHHA
10. JInbux Baec BecbMa BeCcOMBIIl BKIIaJ B pa3BUTHE CTEPEOXUMUN
A. Kekyne [Momyunn mutpobenson. Ilomomuuk anrekaps, B 32 roxa —
wieH CTOKronbMcKkoil akageMuu HayK. OTKpBUT XJI0p
I1. Banbnen [peanoxun Gopmyny OeHzomna
6. Bb1 3HaeTe, 4TO MHOTHE 3JIEMEHTHI IEPUOANYECKON TaONMIbl HAa3BaHbI B

4eCTh 3HAMEHHUTHIX YUYCHBIX, MECT, T/Ie ObLT OOHAPYKEH DIIEMEHT U JaXe IPEBHUX
6oroB. YacTo Ha3BaHHE 3JIEMEHTA OTPaKAeT CBOHCTBA COOTBETCTBYIOIIETO MPOCTO-
ro BemecTBa. Hmwke B MpON3BOIBHOM TOPSIKE MPUBEICHBI XUMHUIECCKUE DJICMEHTBI
U HEKOTOPBIE KIIIOUEBBIE CJIOBA, CTaBIIIME€ OCHOBOM WX Ha3BaHWU. MBI IipeaiaraeM
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Bawm coBeprmTh nmyTeniecTBre 0 UCTOPUU OTKPBITUS 3JIEMEHTOB IS TOTO, YTOOBI
COTIOCTaBUTH CUMBOJIBI M KITIOUEBHIE CIIOBA. Pe3ynbraT nmpencraBeTe B BHje TaOMH-
IIBL.

Onementsr: P, Kr, Br, Zn, Sc, Lu, W, Re, Pd, Os, Ga, Hf, Mn, Ni, Hg, Cu, Au, Ce.
KiroueBsle ciioBa: HHAMKHCKOE 0JI0BO, HECYIIMH CBET (Iped.), 3amax (rped.), [apmxk
(;mat.), nesiBoNIbCKast Menb (HeM.), Manas raHeta L{unepa, sxuakoe cepedpo (1aT.),
31MOBOHHBIN (Tped.), CkaHAMHABHS, MarHUTHBIA KaMEHb, YTPEHHSS 3aps (puM.),
TalHBINA (Tped.), TXKEIbId KaMeHb, actepou [lamiac, crapoe Ha3BaHHE OONACTH,
rae ceituac Haxoautcst Opannus, Kumnp, Konenraren, Peitn.

Cpenu nepeurciaeHHbIX JIEMEHTOB €CTh CEMb METAILIIOB ApeBHOCTH. HazoBute ux.

JAunamMuyeckue 3a1a4m.

1. CMech MPOCTHIX U HE OYCHb TPEHUPOBOYHBIX yYpaBHEHHHU. JlonmummuTe mpa-
BYIO YacTh YPaBHEHHH peaki(fii U paccTaBbTe Bce KOIDGUIMEHTHI (IESKTPOHHO-
HOHHBIM 0aTaHCOM, €CJTH 3HACTE, YTO ITO TAKOE):
1) Cu+HNO3 koHIl. ——

2) Cu+HNO3 pa3z6. —=

3) Fe+HNO3 paz6. —

4) Zn+HNOs3 o4.paz0. —=

5) P+HNO3 xoH1. (+H20?) —

6) S+HNO3 konu. (+H20?) —

7) P2S;+HNO3 xonm. (+H20?) —=

8) P2S5+HNO3 xonm. (+H20?) —=

9) FeS>+HNO3 xonm. (+H20?) —=

10) HNO; Y -

1) NHsNO; £ o (c1alblid HArPeB U CUIIBHBIN)
12) SO,+HNO3 —

13) H>S+HNO3 koH1I. ,u30. ——

14) NH4HS+HNOj3 koHil.,130. ——=

15) FeSO4+HNO3 —

16) AgrS+HNO3 xoHLl, —=

17) NO+NO2+H20 ——

18) NO2+H20 ——

19) NO+O; ——

20) NO+NO2+NayCO3 (130.) —=

21) No+Op ——

22) NH3+0; (6e3 kar.) —

23) NH3+0; (kar.) —

24) NH3+NaOCl ——

25) NH;3+HNO3 koHll. ——=

26)  NHiCl £ o
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27)  NH4NO, £ o

28) NH4Cl+NaOH ——

29)  HN; £ .

30)  NH4N; 2 o

31) N2H4+NOy ——

32) NoH4+HNO; ——

33) FeSO4+ KMnOj4 (6e3 no0aBieHus K-ThI WU MIEI0YN) —s

B mocnemHeM ciydae He 3a0bIBaiTe, YTO B PE3yJbTATe PEAKIIMH HUKOTIA HE 00-
pasyercs CMeCh KHUCJIOThI U INEIOYH, KUCION COMM U IIEIOYH, OCHOBHOM CONMH U
KHCITOTBHI.

2. Kak, nmest B cBoeM pacrnopsiKeHHH TOJIBKO cepy, HUTpaT cepedpa U BOLY,
MOYKHO TTONYYHTH cepHYIo KucioTy? [IpuBennTe HEOOXOAMMbIE YpaBHEHHS peak-
LUH U YKaKUTE YCIOBHS, B KOTOPBIX OHU ITPOUCXOAT.

3. B pesynbrare B3anMoAeHCTBHSI BOAHBIX PacTBOPOB JIBYX COJIEH, B COCTaB
KOTOPBIX BXOAUT OIIMH U TOT K€ METaJlI, BblNall ocanok. Kakue mapsl comnei Mmornu
popearupoBars?

4. Kakue BemiecTBa MOXHO MHOJY4HTb, pacrojaras CyXUM HUTPaTOM Ha-
TpUsl, KOHIICHTPUPOBAHHON CEpHOM KHCIOTOM M BOIHBIM PacTBOPOM amMMHaka?
IIpuBenuTe ypaBHEHUS XUMUYECKUX PEAKIIMM.

5. Kakwue HOBBIE BelleCcTBa MOJKHO TTOJTYYUTh, HCIIONB3YSI XJIOP, CepY, HUTPAT
cepebpa, BOIy ¥ MPOAYKTHI UX Mpespariennii? [IpuBenure ypaBHEHNS XUMHYECKAX
peaKIuid.

6. B nBe mpoOMpKY MOTOKUIN O OMUHAKOBOMY KYCOUKY LIMHKA, a 3aTeM MpU-
JIWIA HeKoTopoe KonruecTBO 30 %-Hol a30THOM KUCIIOTHI M TaKO€ K€ KOIHYECTBO
BOJBI. B mepByro mpoOUpKy cHavaia HaJlMId BOAY, a 3aT€M MEJICHHO NPUIIMBAIN
KHCJIOTY, BO BTOPYIO — CHayala HaJWId KUCIIOTY, a 3aTeM MEAJICHHO MPUINBAIN
Boxay. Kakue BemectBa oOpa3oBanuck? Kak nokazars pa3nuaue coaep>KUMOro npo-
OMPOK MOCJIe OKOHYaHHUS PeaKIuii?

7. JBe onuHakoBbIE TUIACTMHKM TMOABEPIVIM XpoMupoBaHuio. IlepByro xpo-
MHPOBAJIH IEKTPOTUTHIECKH, NCTIONB3YS €€ B KaueCTBE KaTo/a MPH JIEKTPOITU3E
pactBopa xyopuaa xpoma (III). Bropyro mmmrensHo HarpeBaiu B mapax 3TOH COIH
TIPH pa3peKeHUH. YCIOBHS XPOMHPOBAaHHUS BEIOpaIN TAaKUMH, YTOOBI Macca XpoMa
MOCJIe OKOHYAHUS MpoIliecca Ha 00eNX IITACTHHKAX Obljla OMHAKOBOM.

Bomnpocsti:

a) KakoBa xumm4eckas CTPYKTypa XpOMOBBIX TIOKPBITHI Ha IUIACTHHKAX B
oboux ciydasx?
0) Kakne xummaeckue peakimuy IpoTeKaroT IPH XPOMUPOBAHUH?
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B) ByayT nm oguHaKOBBIMU TBEPAOCTH U IPYyTHUE MEXaHUUECKHE CBOWCTBA
mnactTuHok? [louemy?

r) C MOBEPXHOCTH TUIACTHHOK MOJHOCTHIO COILIM(OBAIM CIOW, COmepiKa-
il XxpoM. Macca miuacTUHOK mociie NUM(GOBKY OKa3aiach paznudHoi. Kakas u3
IJIACTUHOK MMEET MEHBIIYI0 MacCy U IoveMy?

8. IIpu octopokxuom BHeceHmw 10 r crmaBa HaTpUs CO CBUHIIOM B 25 T
5%-HOTO pacTBOpa MEIHOTO KyIopoca BBIMAN OKpAIIEHHBI 0CagoK, KOTOPBIi
YacTUYHO PacTBOPUM B pa30aBiIeHHOHN cosiHOW kucioTe. llpu mocrnemyromem
JIEHICTBUY KOHLICHTPUPOBAHHOW COJITHOM KHCJIOTHI PACTBOPSIETCS €LIE YacTh 0Cal-
ka. Ocraromiasicst 4acTh 0cajKka YaCTHIHO PacTBOPSETCS B pa30aBICHHON a30THOU
KHCJIOTE MTPY KOMHATHOM TeMIIepaType, HO MOJIHOCTHIO 0Ca/I0K PACTBOPSIETCS TOMIb-
KO IIpU KUIISTYEHUU ¢ KOHLEHTPUPOBAHHOM a30THOM kuciotod. Ha kaxaom srame
00pabOTKH OKpacKa 0caJika N3MEHSETCH.

HanmmuTe ¢popmynbl BO3MOKHBIX KOMIIOHEHTOB BBITTABIIETO OCAKa M YPAaBHEHUS
peaxIuii, MPUBOISAIINX K UX 00pa30BaHUIO H PACTBOPCHUIO.

9. O06paboTkoilt kpacHOTO THApOKcOHHUTpara nepus(IV) KoHI. a30THOH KHC-
JOTOH M HUTPATOM aMMOHUS MOJNYYaroT XKENTHIH rekcanuTparouepear(IV) ammo-
HHSL, UCTIONIB3YEMBII B OPIaHMYECKOM aHAJIM3€ KaK PEaKTHUB Ha CIIMPTOBYIO IPYIIITY.
B mpucyTCTBUYM NEPBUYHBIX WJIM BTOPUYHBIX CIIUPTOB KENTAsT OKpacka pacTBOpa
MIEPEXO/IUT B KPACHYIO, a 3aTeM HCYe3aeT.

C 4eM MOXeT OBITh CBSI3aH TOT (DAKT, YTO TPETHYHBIE CIIMPTHI JAIOT C PEAKTHBOM
Hencuesaroniee kpacHoe okpammBaHue? OOBSCHUTE, OYEMY BOIHBIE PACTBOPHI
(dopmanberuia u areTaibAeruia TakKe Jal0T MOJIOKUTEIBHYI0 PEaKIuIo C TUM
PEaKTHBOM.

10. XUMUK, UCCIIeAyYs CBOWMCTBA KapOOHMIIA XKeje3a A, MOJIyYeHHOTO Harpe-
BaHUeM Jxene3a B armochepe CO, oOHapyKUII, YTO HA CBETY U3 HETO BBIICIISIOTCS
XKenTble KpucTaiibl. [Ipu NeiicTBUM Ha HEKOTOPOE KOJIMYECTBO 3THX KPHUCTAILIOB
pa3baBiieHHON cepHOll kucioThl Beigensercsa 0,123 i ra3a b, a u3 pactsopa npu
OCTOPOXKHOM BBIMTAPUBAaHUM MOXHO Toiay4duTh 0,278 r 3eneHbIX KpHcTauioB B.
O Kakux BeIIECTBaX UAET peub?

11. N3BecTHO, 9TO 2-OpOMITUKIIOTEKCAHOH ITOX MEeHCTBHEM OCHOBAaHWH, Ha-
MpuMep, METHaTa HaTpws, 00pa3yeT MPOW3BOAHBIE ITUKIOMEHTAaHKaApOOHOBOH
KHCTIOTHI (TIeperpymmupoBka GaBopcKoro).

a) Ime okakeTcsi M30TOIHAs METKAa NP meperpynnupoBke 2-13C-OpoMInKIIo-
rekcanoHa? [Ipennoxxure MeXaHu3M peakiuu.

0) Kakue mpomyKkTsl 00pa3yroTcst TIOA AEUCTBUEM DIIEKTPHUECKOTO TOKa Ha pac-
TBOP METWJIOEH3MIKETOHA B METAHOJIE B IPUCYTCTBUHU KaTATUTUIECKUX KOJTHIECTB
Opomuma Hatpus? [IpemioxuTe MEXaHU3M PEaKITHH.
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12. 0,271 r ranoreHua HEKOTOPOT'O AIEMEHTA, JIETYUHE COEIUHEHUS KOTOPOTO
OKpAILIMBAIOT IJIaMs TOPEIIKH B 3€JICHBIN LBET, 00paboTaiyn N30bITKOM BOIBI, TOTY-
YeHHBIN KHucabli pacTBop orturpoBanu 0,106 M pactBopom NaOH no unaukaropy
METHJIOBOMY OpaHKeBOMY, IIpHUYeM 3arpadeHo 28,3 M1 3Toro pactBopa (Bblaese-
HUS Ocajika MPH TUTPOBAaHUHM HE Ipoucxoauio). K oTTuTpoBaHHOMY pacTBOpY
N00aBUIM U30BITOK MIULIEPHUHA, [TOCIIE YETO PACTBOP CHOBA CTall KUCIBIM, U Ha €T0
JOTUTPOBKY IO TOMY K€ MHAUKATOpY ObLIO 3aTpadeHo 9,44 Mi TOro ke pacTBopa
menoun. Kakoe coenunenne oopaboranu Bogoi? OOBSICHUTE pe3yabTaThl TUTPO-
BaHM. Kakoe coeAnHeHHe oOpaszyercsi mpu 00pabOTKe pacTBOpa IIUIEPHHOM?
OTBeThI 000CHOBATD.

enoukmu:
1. Ha ocHoBaHMY 3HaHUI 0 CBOMCTBaX OCH30JIa M €TO MPOU3BOAHBIX HAITUIIIH-

TC YpaBHCHU peaKHHﬁ, C IOMOLIBIO KOTOPBIX MOXHO Hanboee KOPOTKHUM IMIYyTEM
MOJIY4YUTH 3TI/IJ'I6CH30&T, a TaK’Ke OpTO-, MCTa- U Hapa-aMHHO6€H301>'IHBIe KHUCJIOTHI.

2. Kak ocymiecTBUTh NpeBpanieHre IHKIOTeKCAaHOHA B IMKIIONCHTAHOH U
obparHo?
3. [pemnoxure BelecTBa, XHMUYECKHE CBOMCTBA KOTOPBIX COOTBETCTBYIOT

HpPIBC,Z[CHHOfI CXEME HpCBpaH_IeHI/Ifl (HpI/I ,Z[GI>’ICTBPIH APYTHUX BCUICCTB UJIK U30MCPH-
BaI_[I/II/I). Yucio MIPOMCIKYTOUHBIX BEHICCTB B IIUKJIC HC OTPAHUYCHO.

A—> b

AN

\/

4. Bemectro F 6bu10 BriepBBIe CHHTE3UPOBAHO 110 IPUBEICHHON HIDKE CXeME
(BeIxOI 50%):
-H,0 i
Asp m Buli __  BrCHyyCl
TI®, -78°C 1:1
S ~ S
: 2+
D BuLi B Hg F
Tr®, —78°C CH;0H/H,0

Camo e BerecTBO F MokeT OBITh JIETKO (B OIHY CTaAWIO) IMPEBPAIICHO B ITUKIIO-
OyTaH.
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Bomnpocsr:

a) Pacmmdpyiite cxemy cuHTe3a.

0) [Ipeanoxure Hamwtydmmid cnoco0 mpesBpaiieHus Bemectsa F B
LUKI00yTaH.

B) Kak nomyunTs nukino0ytad B oqHy craguio u3 E?
5. [TpeBpaTuTh aKPUIOBYIO KHCIIOTY, MedeHyI0 13C 1Mo BTOpoMy aTtomy yriie-

pona: CH,=C*H—COOH B MeueHyI0 MO TpeTheMy aTroMy, HOJHOCTHIO COXPaHHB
METKy ¥ He pa30aBUB NMPOAYKT HEMEUEHBIM COEIUHEHNEM. MOXXHO HCIOIB30BaTh
JII00ObIE BElIeCTBa, He copepskaine MeTky 13C.

6. [TpeBpaTuTh aKPUIOBYIO KHCIIOTY, MedeHyto '3C 1o TpeTbeMy aTomy yriie-
pona: C*H,=CH—COOH B MedeHyr0 10 BTOPOMY aTOMYy, ITOJIHOCTHIO COXPaHUB
METKY U HE pa30aBUB NMPOAYKT HEMEUEHBIM COeAMHEHHEM. MOXKHO MCIOIb30BaTh
nro0ble BEIIECTBa, He copeprxkanme MeTky 13C.

7. BemectBo I' MmoxeT ObITH MoNy4deHO W3 BemecTB A u J| HECKOTBKUMH
CIOCcO0aMHM COTIIACHO CIIEMYIOIIEH cXeMe:
HOH HCN
[<«—E «—— ]
1) KOH A
2) HCI
NH;
Cl ;
A—2 » B HONO H-i(-j N
1) NH; v
2) HC1 HCI, H,0
B = XK

B coenunenuu A maccoBas nons yriepoaa cocraniset 48,60 %, Bogopoga— 8,10 %,
kucinopoaa — 43,30 %. [Ipu B3auMoneicTBUU 3TOr0 COEAMHEHHUSI C TOPIUEH CBEXKe-
MIPUTOTOBIICHHOTO TuApokcua cepedpa (1) obpasyercss HepacTBOpUMAs COIb.

B coenunenuu [l MaccoBas 1ois ymiepoaa coctasiset 54,54 %, Bogopoaa— 9,09 %,
kucnopona — 36,37 %. Pearupys ¢ NaHSO3, [l o6pasyer BemiecTBo, cogepxariee
21,6 % cepsl.

. Omnpenenute cTpyKTypHBIE (popMmyisl BemecTB A—XK.

. [IpoBenure KnaccuUKaUIO peakunii, yKa3aHHBIX B CXEMe, [0 UX MeXa-
HU3MY.

. Kakue Tunsl u3oMepuu XxapakTepHsl AJ1s BemiecTsa ['?

8. IIpocToe BemecTBO A CIY>KUT UCXOMHBIM BEIIECCTBOM JIJISI CHHTE3a psiaa

coequHeHuit ot b g0 XK, mpoTtekaromero mo cxeme (yka3aHbl TOJIBKO MPOAYKTHI,
cofiep Kalliue CTPYKTYpHBIN 2JIEMEHT MpeBpalleHuit A:
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B > B > F KOH} H DJICKTPOJIN3 E
CV ¥>
A K2 1— > A +B+]1

H, -
RO 3 A g = A+ K+

W3BecTHO, uTO BemiecTBO A TBEpAOE W HE PacTBOpsSETCs B Boje, Bemlecta b u
2K — rass1, pacTBOpuMBIE B BoAE, a BemectBa [, E, 3, I — TBepabie u pacTBOpUMBIE
B Boze. B BogHbIX pactBopax BemiectBa b, XK, U, K, JI pearupytor ¢ E, naBas Bo
Bcex ciyyvasx Ju I.
B3aumoneiictue Bewects b, K, 3, U, K ¢ nogom B BOIHOM pacTBOpe MPUBOAUT K
CJICAYIOIIUM ITPEBPALLCHUSIM:

b—T K— I T—M

K—A B— A u— A
CocraBbTe ypaBHEHHS BCEX XUMHUYECKHX PEaKINH, YKa3aHHBIX B CXEME.

9. Coemunenne A, nverorniee ootryto hopmyiry CeH1203, SBIsICTCS HCXOTHBIM
BEIIECTBOM B IIETTH TTOCIIEIOBATENBHO MPOTEKAIOIINX PEAKINi, MPUBOISIINX K 00-
pa3oBaHuUIO NpOoAyKTOB b — 3:

(0]
> p—2» g 2s T
on
A NaOH N y:;
HCI

—>» ]| ——> E—> K

Oxkucnenue BeniectBa b B B mpoxonut B aBe cranuu. [lpu B3aumoneiicTBuu Bele-
ctBa B ¢ 6pomom oOpazyercs mpomykT 3amenieHus [

BemecTso /| mpu B3anMoeiicTBIH CO CTEXHOMETPHUIECKUM KOIMIECTBOM COJISTHON
KHCTIOTH 1aeT coequHenne E, conepxamee 40,0 % (macc.) C, 6,66 % H, ocTtans-
Hoe — kuciopo. BemecTBo E — BayKHBIN IPOMyKT MeTabom3Ma B OHOIOTHIECKIX
cucremax. [Ipu xpanennn coeanaenune E mpeBpaimiaercs B HEyCTONUNBOE COCIIHE-
Hue XK ¢ BeienenneM Bogp! (1 Moib BOIBI TonydaeTcs u3 2 Mok E).
Coennnenne E MoxeT OBITh TaKkKe TIOIYYSHO U3 a30TCOACPIKAIIETO COSNUHEHMS 3
OJTHOCTaJMITHBIM CHHTE30M C MCIIONB30BaHUEM a30TUCTON KHUCIOTHL. B mpemmomno-
KSHHH, YTO PEAKIIHs MPOTeKaeT KOIMIeCTBEHHO, 4,5 T coequnenns E obpazyercs
n3 4,45 r Bemectna 3.

. YcTaHOBUTE XUMUYECKYIO IPUPOAY U CTPYKTYpY BemecTB A, b, B, I, /I, E,
X, 3.
. Hanummre ypaBHeHHS BCEX XUMHUYECKUX PEAKILUH, YKa3aHHBIX B CXEME.
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10. Opranuyeckoe COeIUHEHHE A — HCXOJHOE BEIIECTBO ISl MOMYy4YEHUS
CJEeIyIOUIUX MPOTYKTOB:

HZC\— CH,
Mg/Et,0 Lo PBr; NaCN
> B —48m > C —>» D ——>» E —/
2. H,0
H,O0/H,SO4 P SOCl, BHYTPUMONCKYIApHAs H,
p-umsa Opunens-Kpadrea Kar.
H,SO4 xonm. Z
— 1 >
t° N

Wnnen

ITIpoananu3upoBaB 3Ty cXeMy MPEBPAILCHUM, ONPEIeIUTEe XUMUYECKYIO IPUPOJY U
CTPYKTYpY BCEX MPOJYKTOB peakiuii. Hanuiunre ypaBHeHUS peakiuii.

11. Hana cxema mpeBpaiieHuil BemectB A u b — u3omepoB ¢ cymmapHoit
¢dopmynoit C7H7NO. U3BecTHO, 4TO OTHOCUTENBHAS MOJIEKYJISIpHAs Macca OTHOTO
u3 obpasyronuxcs Bemects H paBna 93.

O
I [O]
A l
H>O HNO; + H,SO
A 2 it 3+ 180 o
HNO, | (g
[O] [O]
H,O
04@]3 —2>r HNO3+H2SO4= K
H,0 sz
[H] B NaOBr H HNO, M 3
Hzo lNaNOZ
H>O (@)
P——"»C O, —co bl "
A H,0

Onpenenute opmMyIbl Beex BenecT 0T A 710 C 1 HaUIIUTE YPaBHEHUS PEaKIIUH.

12. AnieToheHOH SBIISICTCS UCXOTHBIM BEIIECTBOM A I CHHTE3a (hU3HOIOTH-
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YCCKH aKTUBHOI'O COCAMHCHUA J_I IO CXEMCE!

O,N
a b
@—COC& — GCOC% —

HO
c d
— COCH; —>
CgHs00C
d Br, B
> COCH3 “ch,cooH

TCKCAMCTHUJICHTECT [aMI/IH, HBr/HZO > HCI‘/‘IT“aHI/ISaI_II/Ii

> C(CgHoNO,) M D (CgH{NOy)

. Hammmmmre crpykrypHbie popmyinsl coequaenuii B, C u D.

. Kaxwe BemiecTna OBIIH UCIIONIB30BAaHEI HA CTAAUAX a, b, ¢, d?

. [puBenuTe GopMysIbl COSTUHEHUN, KOTOPBIC 00pa 3yI0TCs Ipu 00paboTKe
Bemecta C 10 %-i1 comstHOM KucnoTo, 6) 10 %-M pactBopom NaOH.

. 0O003HaubTe 3BE3104UKOM B (hopMye coequHeHus D [IEHTp XUpajabHOCTH U

n3o0pasure (HopMyIly, OTpaXkarollyl0 IPOCTPAHCTBEHHOE CTPOCHUE SHAHTHOMEPA
(R-dopMBI) 3TOTO COCTUHEHUSI.

13. [Ipu o6padorke 1 Monb 2-metui-1,4-nuxiopOyTaHa BOJHBIM PacTBOPOM,
coziepsKaluM 2 MOJIb TUAPOKCUAA Kallusl, osrydaercs Bewectso A. Ilpu neiictBun
¢docdopHOil KHCIOTHI Ha BellecTBO A oOpasyercs JieTrKoineTydee BelecTBo b,
KOTOpoe He o0eciBedrBaeT OPOMHYIO BOLY U B OOBIYHBIX YCIIOBUSIX HE pearupyer
c HarpueM. B mpucyTCTBHM OKcHIa aJlOMHHUS IIPU IOBBILIEHHOHN TeMIieparype
BEIIECTBO A IpeBpalaercs B BewecTso B. Jto BemecTBo npucoenuuser 1 Mosb
Bogopoza. Ilpu aToM MoxeT oOpa30BaThCsi HECKOJIBKO M30MEPHBIX HPOIYKTOB,
Cpeau KOTOpBIX IpeobnanaeT uzomep I, sBistomuiicss TepMoArHAMUYECKH Ooiiee
YCTOMYMBBIM cpenu ocTanbHbIX. M3omep I' B pa3baBieHHOM BOAHOM pPacTBOpE
NepMaHraHaTa Kajuus npeBpaiuaercs B coenuHenue /I, odnanatomiee cienyonumu
CBOMCTBaMU:

* 1op perictBueM 30 %-HoM CEpHOM KUCIIOTHI OHO JETHAPATHPYETCS U IIepErpyI-

MUpOBBIBacTCcA B coenunenue E.
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*  [IpU OKUCJICHHUH TETPAALETATOM CBHHIA coeAuHEeHHe J[ pacuieruisieTcs Ha 1Ba
BewectBa K U 3, SBISIIOMIUXCS NPOAYKTaMU KPYMHOTOHHAXKHOTO OpraHuye-
CKOT'O CHHTE3A.

» BemecTBo XK maeT peakiuio cepeOpsSHOro 3epKaia, a BeIIeCTBO 3 — HET, HO 00a
pearupyrot ¢ coenuHeHreM /| ¢ oOpazoBaHMEM IUKIMYECKUX TPOIYKTOB U 1
K.

HanummTe ypaBHEHUs BceX NPOTEKAIOLIUX PEAKIIUM.

Pewenun cmamuueckux 3aoau.

1. OueBHUIHBIE CIOCOORI I0KA3aTeILCTBA COCTOAT B IIOJAMEHE BHA, HO HE XH-
MHUYECKHX CBOMCTB aTOMOB BOJIOPOa, T.€. MOJAMEHBI OJIHOTO U3 HUX Ha JEUTEepUH.
[Tocne »TOTO MOCTATOYHO OMPEICIHTHh COCTAB MPOAYKTOB PEaKIIMH, HAIpuMep,
HMOHA TUAPOKCOHUS (T.€. KHCIOTHI) CO MIEIOYBIO:

H;0"+ OH-=2H,0

H,DO* + OH-= H,O + HDO
eciu Bonbl BO BTopoM cirydae Oyaet 2:1 ¢ HDO, To Bce cBs3U B THAPOKCOHHNEBOM
VMOHE PaBHOLIEHHBI, €CJIH HET — HEPABHOIIEHHBI. AHAJIOTHIHO C aMMOHHEM — TIOJI-
MEHUTh OJIUH aTOM Ha JACHUTEpHil, U B IIEI0Yb:

NH3;D*+ OH-= (NH2D, NH3) + (H2O, HDO)
€CJIH MTPOAYKTHI TTOIYYaTcs MPOMOPIIOHAIBHO COCTAaBY HCXOIHBIX, T.€. 3:1, To Bce
CBSI3W XUMUYECKH PaBHOIICHHBI.

2. I[J'ISI OIMpeAcJICHN SKBHUBAJICHTHBIX daTOMOB BOAOpPOAA IMPOILIC BCCro pas-
pUCOBAaThL CUMMCTPHUIO MOJICKYJI Ha 6YM8.1"€I OKBHBAJICHTHBIMU 6y,[[yT BOAOPOABLI
B NOJHOCTBIO MCTUIIMPOBAHHBIX MNPOMU3BOAHBLIX JTWUJICHA, AllCTUJIICHA U Oen3ona
(TCTpaMCTI/IJ'ISTI/IJ'ICH, JUMETUIIACTUIICH, T CKCEIMCTI/IJ'I6CH30J'I), a TaKiKE B OU-TPCT-
6YTI/IJ'IaLICTI/IJ'ICHC. CyH.[eCTBOBaHI/IC OK30THKHU THIIA T" CKCEI-TPCT-6YTI/IH6CH3OJ'IOB BO-
NEPBbLIX, COMHUTCIIbHO N3-3a CTCPUICCKUX HpCHHTCTBHﬁ, BO-BTOPLIX, DKBUBAJICHT-
HOCTb BOJOPOJOB TAKUX COC,E[I/IHCHI/IfI — IO/ BOIIPOCOM, T.K. I'PYIIIbI BBIBOAATCA U3
TMJIOCKOCTHU MOJICKYJIBI U PA3BOPAYMBAIOTCA OTHOCUTCIIBHO APYT ApyTra.

ATOMEI BOAOPOJA SKBHUBAJICHTHBI B JUALICTUIICHE, B APYTUX MNOJHUALCTUICHAX, UX
METHII- U TpeT—6yTI/IH—HpOI/I3BO,I[HLIXZ

R———(=),—R

a TaKXKC€ B apOMAaTUYCCKOM YIJIICBOAOPOAEC C CEMbIO KOHACHCUPOBAHHBIMU SApaMU
1 B €r0 MOJHOCTHIO METUJIIMPOBAHHOM MPOU3BOJHOM:
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JInst mokas3aTenbcTBa SKBHBAJIECHTHOCTH aTOMOB BOJOPOJAa HEOOXOIMMO CHHTE-
3UpOBaTh BO3MOXKHBIE MOHO3aMEICHHBIC NPOM3BOXHBIE. Ecim BOmOpomsl HKBH-
BQJICHTHBI, B JTIOOOM CIIy4ae IOJYYHTCS JHIIb OJWH MOHO3aMEIIEHHBIH HU30Mep.
Jua anudarnyeckux YIIeBOAOPONOB Hamboliee yAOOHOW peakifei MOoIydeHus
MOHO3aMEIIeHHBIX TPOM3BOIHBIX SBISAETCS (OTOXMMHYECKOE XJIOpHpoBaHue. B
apOMaTHYECKOM PsITy BOSMOXKHBI M IpyTHe PEaKIHu.

3. Ha Bcecoro3noil onmuMnuaze, ¢ KOTOPOW B3sTa AaHHas 3ajada, Mpend-
nojiarajioch npoctoe pemienue — ¢ocdar u guruapodocdar Harpus. [lepswiid
TUJIPOJIM3YETCS, 1aBas IEI0YHON PacTBOp, BTOPOM — KUCIBIN (KCTAaTH, ToYeMy?).
Ho ectp u npyrue BapuaHThl, TAKUE, KaK alleTaT HATPUS U alleTaT aTIOMUHUS U Jp.
COUYCTAHUS CIIETKa KHUCJas — CJIeTKa MIeJ0YHAas COJib, BEb PEUYb UJET O JaKMycCe C
ero mupokuM pH mepexona KpacHOTO LIBETa B CUHUN MEXAY 5 U 8.

4. CunpHBIE OKHCITUTENbHBIE CBOMCTBa HAPCKOM BOAKH IO OTHOIIEHHIO
K TaKUM MeTaJjlaM, Kak 30JI0TO, IUIaTHHA W HEKOTOPBIM JIPYTHM, OOBSCHSIOTCS
TE€M, YTO PACTBOPEHHE INPOUCXOTUT 3a CUET OJHOBPEMEHHOTO JEWUCTBHUS cpasy
IBYX (PaKTOPOB: OKHUCIIUTEIBHOTO NEHCTBHUS a30THOW KHCIOTHI M TOCIEIYIOIIETO
00pa30BaHUs KOMIUIEKCHBIX NOHOB M3 MOHOB MeTajula U XJopua-nona. [lostomy,
€CJIM pacTBOPSEMBIN METaJ1 00pa3yeT YCTONYHNBHIE KOMIUIEKCHBIE HOHBI C XJIOPH/I-
WOHAMH, COJISTHAS KHCJIOTA YCHIIMBAET IEHCTBUE a30THON KUCIIOTHI (OoJee HaryIsia-
HBIM, XOTSI © HE COBCEM TOYHBIM, OOBSICHEHHEM CHIIBHBIX OKHCIIATENBHBIX CBOUCTB
[IapCKOM BOIKH SIBIIIETCSI 00pa3oBaHHUE B HEH HEYCTOWYMBOTO HUTPO3WIXIIOPHIA,
pacmanaromierocs ¢ oopasoBaHHeM aTroMapHOTo xjopa). Ho, ecnu meTamnn B ycio-
BHSX pEaKIny 00paszyeT HepaCTBOPUMBIHN XJIOPH/I, HITH e XJIOPUIHBIE KOMITJIEKCHI
JMAHHOTO MeTajula SBISIOTCS HEJOCTATOYHO YCTOMYMBHIMH IO CPAaBHEHHWIO C aK-
BaKOMIUIEKCAMH, TO IapcKas BOJAKA JEHCTBYyeT Ha METal HAMHOTO cialee, deM
a30THas KHCJIOTA.

Harmsimaeiv mpumepowM siBiisieTcst cepedpo, JIETKO pacCTBOPHMOE B a30THON KHCIIO-
T€, HO CJIa00 TMOMBEPKCHHOE JNCHCTBHIO CMECH a30THOM M COJNISTHOM KHCIIOT H3-3a
obpazoBanus mI0xopacTBopumoro xiopuma AgCl.

Juia psima MeTamioB KomIuiekcooOpazoBanue ¢ noHamu Cl- 3HaUMTENbHO MEHee
XapaKTepHO, YeM C IpyrumMu annoHamu. Hampumep, mupxonuit (IV) obpasyer
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O4YCHb YCTOfI‘IHBBIe KOMIIJICKCHBIC HOHBI C (bTOpI/I)I—I/IOHaMI/I, COOTBCTCTBYIOIIUEC KC
XJIOPUAHBIC KOMILJICKCHI HeyCTOfI‘IPIBBI. HMmenno IMO3TOMY I_[HpKOHHfI, Ha KOTOpI:IfI
MPAKTUYICCKU HC HCfICTBYIOT a30THad KHUCJIOTa U HapCKasd BOAKA, OTHOCHUTCIILHO
JICTKO paCTBOPACTCA B CMECHU a30THOH U INIABUKOBOM KHCJIOT:

3Zr + 18HF + 4HNO3 = 3H>ZrFs+ 4NO + 8H>O.

5. C penieHueM 3a1ad 5—6 HUYEM TIOMOYb HE MOXKEM, UIIUTE caMHu. MoxkeM
oTocnarh kK oubnuorpaduieckoit peakoctu — kaure M. Jlxya «ctopus xumumy.
— M.: Mup, 1966, a MoxkeM U B IOUCK IO CETH — HaIIpUMep, http://ru.wikipedia.
org/wiki/Uctopusi_xumuu. Uutaiite, HacnaxIalTech — UCTOPUS XUMHHU CTONb JKE
yBIJICKaTeNIbHA W BCET/IA TAK XKE MPENB3ATO U3JI0KEHA, KaK U UCTOpHS O0IIeCTRA.

6. Cwm. 3amaay 5. [To XuMuH 27IEMEHTOB CYIIECTBYST KAHOHWYECKUH CITpaBOyY-
Huk: TypoBa H.f. «Heopranmdeckass XuMus B TaOIUIIax», BeICIINN XUMIYeCKAMA
rxomemk PAH, — M., 1997. Ype3annslii BapuaHT JuIsl IKOIBHUKOB: Typosa H.S.
«TabmumbI-cXeMBbI 1T0 HeopraHudeckoi xumum», MITHMO, — M., 2009.

Pemenusi AMHAMHYECKHUX 3a71a4.

1. 1) Cu+4HNOj3 kon1. = Cu(NO3)2+2NO2+2H20
2) 3Cu+8HNO3 pa36. = 3Cu(NO3),+2NO+4H,0

3) Fe+4HNOs3 paz6. = Fe(NO3)3+NO+2H,O

4) 4Zn+10HNO3 04.paz6. = 4Zn(NO3),+NH4NO3+3H,0
5) 3P+5HNO3 xoun.+2H,0 = 3H3PO4+5NO

6) S+2HNOs3 kon1.= H>SO4+2NO

7) 3P2S3+28HNO3 xonir.+4H20 = 6H3PO4+9H2SO4+28NO
8) 3P2S5+40HNO3 koni.+4H,0 = 6H3PO4+15H2SO4+40NO
9) FeS,+8HNO3 konir. = Fe(NO3)3+5NO+2H2SO4+2H20
10) 4HNO3 = 4NO,2+0,2+2H,0

11) NH4NO3; = N2O+2H20+03

12) SO2+2HNO3; = 2NO»+H2S04

13) 3H2S+8HNO3 xon1r. = 3H2SO4+8NO+4H,0

14) NH4HS+HNO3 koni. = No+HSO4+NO

15) FeSO4+4HNO3 = Fe(NO3)3+NO2+H2SO4+H20

16) 3Ag>S+14HNO3 = 6AgNO3+8NO+4H,0+3H2S04
17) NO+NO,+H,0 = 2HNO:> (p-p).

18) 3NO2+H20 = 2HNO3+NO

19) 2NO+0; = 2NO»

20) NO+NO2+tNaxCO3 = 2NaNO>+CO»

21) N»+0O2=2NO

22) 4NH3+30, = 2N2+6H,0

23) 4NH3+50, = 4NO+6H,0
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24) 2NH3+NaOCl = N,H4+NaCl+H,O

25) SNH3+3HNO3 = 4N»+9H,0

26) NH4Cl = NH3+HCl

27) NH4aNO; = N»+2H,0

28) NH4Cl+NaOH = NH3+NaCl+H>O

29) 3HN3 = 4N, + NH3

30) 3NH4N3 = 4N>+4NH3

31) 2N2H4+2NO; = 3N+4H,0

32) NoH4+2HNO, = 2NH,OH+2NO

33) Ilonckaska B yCIIOBUH €CTh, CAMH JyMaiTe.

2. Xopomuii crocod BCIIOMHUTH TEMY «IIPOM3BOACTBO CEPHOM KHCIIOTHD»
n3 y4yeOHuka. [IoHATHO, YTO HY)KHO TOJTYYHUTh TUOKCH] CEPHI U OKUCIIUTH €ro J0
Tpuokcuaa. Karanusaropa 1o ycioBuro HET, 3Ha4UT, BCIIOMUHAEM APYIoi criocod
— «HUTPO3HBIIN»:

SO, + NO,; =S0O3 + NO

SO, momydaeM U3 cephl B KHCIIOpOoIa, 00pa30BaBIIETOCs IPH Pa3IOKCHUN HUTPATa
cepebpa:

2AgNO3 =2Ag + 2NO2 + O,
S+ 02 =SS0,

Hanbie — 1o y4eOHHUKY: TPUOKCH CEpBl BOBCE HE PACTBOPSIEM B BOZE, a MOJTUBAEM
IymieM u3 pa30aBIEHHON CepHOM KUCIIOTHI (HadajbHAs MOPLHS — U3 MPSIMOTO
pactBopenns SO3 B Boz€, HO C MOCIEAYIOIIUMH — TOJIBKO TaK), MOJydaeM oJieyM,
KOTOPBIM IpU HEOOXOTUMOCTH Pa30aBisieTcs BOAOH A0 CEPHOM KUCIOTHI HY>KHON
KOHLEHTPALUH.

3. Nay[Zn(OH)4] u ZnCly; Na3[Al(OH)s] u AICl3; FeClz u K4[Fe(CN)s];
MnSO4 1 KMnO4; Mg(HCO3)2 u MgCla.

4. YpaBHEHUSI BOBMOXKHBIX XUMUYECKUX PEAKIU:

2NaNO3 = 2NaNO,+O»,
NH3+H2S04= (NH4)2S04,
H>SO4+NaNO3z = NaHSO4+HNO3,
4HNO3 2H>,0+4NO»+0,
HNO3+NH3 = NH4NO:s.

5. 4AgNO3+2H,0 = 4Ag+0, +4HNO,
2AgNO; 2Ag+2NO; 405,  S+02 = SO,
2Ag+CL =2AgCl,  CL+H,0 = HCIHHCIO,
2S0,+0;, = 2SO3, SO3+H,0 = H2$O4,
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2NO2+02+2H,0 = 4HNO:;,
3NO2+H,0 = 2HNO3+NO u 1.1.

6. B nmepBoit npobupke cHadana oOpa3yercs pa30aBieHHas a30THAS KUCIIOTA,
pearupyromasi ¢ IIMHKOM ¢ 00pa30BaHUEeM HUTpaTa aMMOHUS:

47Zn + 10HNO;3; = 4Zn(NO3), + NH4NO3 + 3H>0,

U 10 Mepe J00aBIeHUs KUCIOThI e¢ KOHIEHTPAIUS PAcTEeT, YTO MPUBOAUT K TPO-
TEKAHUIO IPYTUX PEaKIUil U 00pa30BaHMIO APYTUX MPOAYKTOB (HAIPUMEp, a30Ta U
okcuaa azora(ll)).

Bo BTOpOit MpoOMpKe CHaYaia MPUCYTCTBYET JOBOJIBHO KOHIICHTPUPOBAHHAS a30T-
Has KKCJIOTa, pearnpyrolnas ¢ HHKOM C BbleneHrneM okcuaa azota (I1):

3Zn + 8HNO; = 3Zn(NO3),+2NO + 4H,0,

" 1o MEpe ,Z[O63BJ'ICHI/I}l BOJIbI €€ KOHIICHTpalusd maaacT, HO HE HACTOJIbKO, YTOOBI
o1jIo O6pa30BaHI/IC HMOHOB aMMOHUSI.

Takum 06pa30M, HOHBI aMMOHUSA NPUCYTCTBYIOT TOJIBKO B nepBoﬁ HpO6I/IpKC n
MOTYT OBITH O6Hapy>KCHLI 110 BBIACJICHUIO aMMHUaKa Ipru HCﬁCTBHH IICI04u:

NH4NO; + NaOH = NaNOs + H,0 + NH;
Zn(NO3), + 2NaOH = Zn(OH), + NaNOs.

7. [Tpu xpomMupoOBaHUH B 000UX CITyYasiX MPOUCXOAUT PEaKIUs
2CrCl13=2Cr + 3Cly,

OJIHAKO CTPYKTYpa MOKPBITHS B 3THX JBYX CIIy4asX CyIECTBEHHO oTian4aercs. [Ipu
SIIEKTPOIM3E XPOM MOKPHIBACT XKeJIe30 TIOTHHIM TOHKHM OJHOPOJHBIM CIOEM, a
MPU TEPMOXPOMHPOBAHUH aTOMBI XpOMa BHEIPSIOTCS B CTPYKTYPY JKene3a, mpuieM
o0pasyercsi He MOKPBITUE M3 XPOMa Ha MOBEPXHOCTH IKele3a, a «CIUIABY JKele3a C
XPOMOM (OT TMOYTH YHCTOTO XpOMa Ha MOBEPXHOCTH JKeJie3a JI0 TIOUTH YHCTOTO HKe-
ne3a B Oonee mIyOokux ciosx. CiaemoBaTebHO (CM.PUCYHOK ), CBOMCTBA MOKPBITHHA
Oy/IyT pa3NHYHBIMHK, YTO U CIEAYET OXKHUIATH OT OKPBITHIA U3 Pa3HBIX MATECPUAIIOB
(HarmpuMep, MPOYHOCTH TMOKPHITHS B HEPBOM ciydae OyneT MeHblne). OdeBHIHO,
YTO MpH NUIH(OBKE BTOPOU TNIACTHHKH HEM30EKHO OyIeT ymalieHa J9acTh Kelesa,

a) DJIEKTPO-, 0) TEPMOXPOMHPOBAHUE (CBETIBIC KPYXKKUA — aTOMbI Fe, TeMHBIE —

atomsr Cr).
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8. B pactBope mpeobnamaet Bona. Harpuii, BXxoasmumii B COCTaB CIUIaBa, SB-
JIeTCA CUJIbHENIIIMM BOCCTAHOBUTENIEM U PEarupyeT Kak ¢ BOJOH, TaK U CO BCEMU
HOHAMU, UMEIOIIUMUCS B PaCTBOPE:

Na + H,0 = Na* + OH- + [H],
Cu?*+ e — Cut,

Cu?* +2e — Cu,

Cu?*+ Pb — Cu + Pb2?*,

SO +4H0 + 6e — S + 8OH-,
SO +4H>0 + 8e — S2- + 8OH-.

IMosiBnsironecs: B pactBope uonsl OH-, SZ-, Cu*, PbZ" OynyT pearupoBarh, BbI-
3p1Bast oopazoBanue ocaakoB Cu(OH),, CuO (3a c4eT TeIrIoThl peaKIui HATPHUs C
Bonoit), Cu(OH) u Cuz0, CuS u PbS. (O6pazoBanuem Pb(OH), u PbSO4 MoxHO
npeHedpedb, T.K. pacTBOP 00NaaeT CHIHHOIMIEIOYHON peakinue u ampoTepHBIC
COEIMHEHHS CBUHIIA MEPEUTYT B THIPOKCOKOMILIEKCHI).

Takum 00pa3oM, B cocTaB BhINaaroiero ocaaka moryt exoautb Cu, Pb, Cu(OH)a,
CuO, CuOH, Cu,0, S, CuS, PbS.

[pu neiicreun pazdasnennoit HCI u3 ocanka ynansres CuO u Cu(OH)a:

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

Coemunenust Cu (I) npu neiictBun pasdasnenHoit HCI npespatsrcs B HepacTBoO-
pumsiii CuCl, koTopslil pacTBopHuTCcs B KOHIEeHTpUpoBanHoH HCl:

CuOH + HCI = CuCl + H,0,
Cu,0 + 2HCI = 2CuCl + H,0,
CuCl + HCl = H[CuClL].

Cu u Pb pactBopsrcs B pazdasienHoit HNOs:

3Cu + 8HNO; = 3Cu(NO3); + 2NO + 4H,0,
3Pb + 8HNO; = 3Pb(NO3); + 2NO + 4H0.

Cepa u cynbduasl MeH 1 CBUHIIA pacTBOpATCS nipu kumistdernu ¢ HNO3:

S + 6HNO3z = H,SO4 + 6NO; + 2H,0,
CuS + 8HNOj3; = CuSO4 + 8NO2 + 4H>0,
2PbS + 18HNO3 = Pb(HSO4)2 + Pb(NO3)2 + 16NO; + 8H>0.

9. KomrnekcHoe coennHeHue, odydaeMoe u3 rugpokconutpara epusi(IV)
— (NH4)2Ce(NO3)s. OueBumHO, TIpH peakIdu CO CIUPTaMU WAET 3aMelleHHE
HUTpAT-HOHA Ha AIKOKCU-TPYIIY, ¥ MOSBICHUE OKPACKH CBSI3aHO C 00pa3oBaHUEM
KOMIIJIEKCHOTO aHUOHA: Ce(OR)x(NO3)6E; (anamorus ¢ CeOH(NO3)3).

OTnu4re TPEeTUYHBIX CHUPTOB OT MEPBUYHBIX W BTOPHUYHBIX CBSI3aHO C TIO-
BBINICHHOW CTOWKOCTBIO MEPBBIX K OKHUCICHUIO. 3HAYUT, HCUC3HOBCHUE KPACHOU
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OKPACKH CBS3aHO C OKUCIMTEILHO-BOCCTAHOBUTEIBHON PEaKIINCH:
Cett + e =Ce3*
B BOmHBIX pacTBOpax aibAeru0B MPUCYTCTBYET TUApaTHas hopma:

H OH

H
H>=0 + HO = >

H OH
B BomHOM pacTBOpe ameraibaeruna, KpoMe TOoro, IMeeT MECTO PEeaKIHs albI0Nb-
HOW KOH/ICHCAIIHH:
CH3-CHO + CH3-CHO = CH3-CH(OH)-CH,—CHO
O6pazyrommuecs CIUPTH MOTYT JaBaTh OKPACKY C TeKCAHUTPOLIEPEaTOM aMMOHHSI.
10. Fe + 5CO = Fe(CO)s,

2Fe(CO)s = Fex(CO)o + CO 1,
Fex(CO)o + 2HS04 = 2FeSO4+ 2Ha | +9CO 1.

[pu paznoxennn Fex(CO)y cepHoit kuciotoit Ha kaxasie 0,278 T FeSO4-7H,0
Beigensercs 0,123 1 Hp u CO.

11. a) MexaHu3M neperpynmupoBkd DaBOpPCKOTO ISt MEYEHOTO COSTUHEHMS

COOH
MeO
é/ “MeOH ‘/ Yy COOH

OueBuIHO, METKA PACHPEACISIETCS IIOPOBHY MEXK/Y MOJIOKESHUSI-MU 1 u 2 B MoJe-
KyJle IPOAYKTa.

0) [Iponcxonut aHamorMyHAasl peaklys: Ha aHOJE OKMCISETCS OpOMUA-HOH,
oOpaszyronmiics arom Opoma criocoOeH rajgoreHuposatsh o-CHo-rpynmy keroHa,
nanee MpouCcXOIUT neperpynrmpOBKa ®aBopcKoro.

Br-+ MeOH —> MeO-+ Br'

H; cmo
—> Ph

Ph 0)

. ~ / CH;0H /\)]\
Ph OCH;

O

O
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12. Pemuth 3Ty 33729y MOXET TOJIBKO THTAHT MBICTH, KOTOPBIH TOYHO 3HAET,

YTO 3€JICHOE OKpaIllMBaHUE IJIAMEHU — CBOMCTBO HE TOJIHKO MOHOB HATPUSI.

OH npoynTan B y4eOHUKE M0 KAY€CTBEHHOMY aHAJIH3Y, YTO B 3€JICHBIN [[BET IIaMs

TOPENKM OKPAIIMBAIOT TAK)KE COEAMHEHUs Oopa, Meau, Oapust u tayums. Jlanbine

CJIEIYIOT paccyXeHus Ha 0a3e MKOIHHON MTPOrpaMMBI, TPUITPABICHHON Ta0IUIeH

PacTBOPUMOCTH:

*  TaJOreHU[bI Oapus BOAOH HE THUAPOIU3YIOTCS;

*  npu BaumonercTeun conerd Mmeau(Il) u tammusa(Il) co menoupto obpasyroTcs
OCaJIKH;

» ranoreausl Menu(l) u ramms(l) HepacTBOpUMBI B BOJIE.

CrnenoBarenbHO, HEU3BECTHOE BEIIECTBO — rajloreHu;] Oopa.

BX3 +3H,0 = H3BO; + 3HX

Bophas kucnora, kak o4eHb ciabasi, IEJIOYbI0 M0 METWJIOPAHXKY HE THTPYETCs
(Hamo 3HATH elle M NHTEPBAJl THTPOBAHUS JaHHOTO WHANKATOPA).
Omnpenennm, Kakoe KOJIMYECTBO IIEI0YH 3aTpauyeHo Ha TIEpBOE THTPOBAHKE THIPO-
nM3ara:

0,0283 1+ 0,106 M/ = 0,003 M enkoro Harpa.
CrnenoBarenpHO, B IpoayKTax ruaponusa cogepxkutcs 0,001 M 60pHOH KHUCITOTHI,
0,003 M ranoreHOBOJOPOAHOMN KUCIIOTHI, U TI0 YPABHEHHIO PEaKIIUN THAPOIHN30Ba-
sock 0, 001 M ramorenuna 60pa, oTcrona:

0,271 r ranoreHua — 0,001 M
X T rajJore’Huaa — 1M
x=271r

MornekynsipHbIe MacChl TaJOoreHNI0B Oopa paBHbI 67,8; 117; 251 u 392 cooTseT-
CTBEHHO, CIIe/IOBAaTEIbHO, HAlJICHHOE 3HAaUCHHE MOJICKYJIIPHON MacChl HEBEPHO.
OnHako, OHO B TOYHOCTH PaBHO YYETBEPEHHOH MOJEKYNsipHOU Macce (ropuua
oopa.

Hanbie cHoBa TpeOYIOTCs 3HaHUS U3 cepur «PeMu Ham3ycThy»: 3Hast, 4T0 GTopuI
Oopa obnagaer crocoOHOCThIO 00Pa30BBIBATH BeChbMa YCTOHYMBBIE TETpadTOpOO-
PaTHBIC KOMILJIEKCHI, KOTOPBIC HE pa3pyluaroTCAa mEJI049bI0, IICPECITUIIEM YPAaBHCHUC
peaximu:

4BF; + 3H,O = H3BO3 + 3HBF4

Taxum oOpa3oM, Hem3BecTHOE BemecTBo — (hropua 6opa. Ha Bropoe TurpoBanue
3arpadeHo B 28,3 mu / 9,44 mn = B 3 paza meHbuie mienouu. CriegoBarenbHO,
cimabas OopHasi KMCIIOTa IMOABEPIIIaCh M3MEHEHUIO, MPEBPATUBIINCH B CHIIBHYIO
OJTHOOCHOBHYIO KHCIIOTY. DTO — PE3yJIbTaT KOMILIEKCOOOPA30BAHHS C TITUIIEPUHOM.
YCTONUMBEIN KOMILIEKC.IOIDKEH UMETh CBsi3b B—O, u Torma, 4ToOBl MOMy4YHIIach
OJTHOOCHOBHAsI KHCJIOTa, OOp MOHKEH KOOPAMHUPOBATHCS C YETHIPHMSI arOMaMH
KHCIIOpOZa MOJIEKYJI TIUIepUHA;
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0O O
| B
H;B0; +2 CHOH ——= yom,cHC. / \\__CHCH,0H H +3H0
CH,OH o ©O

Pacuwiugpposxu yenouex:

1. a) CuHTe3 dTHIIOCH30aTa:

KMHO4 C2H50H

Ph— CH; ——— > Ph—COOH — > Ph—COOC,H;
6) CunTes o- 1 1I- aMHHo6eH30171H51x KHCJIOT:

/ \ HNOy

KMIIO4
CH; 5o, H,SO,
@ H; O);N O COOH

Hy

COOH

OCOOH
B)

CHHTE3 M-aMHUHOOEH30MHOM KUCIIOTHI:

CHj COOH COOH COOH
_KMnO, HNO; Fe _
HZSO 4 H,SO,4
N02 NH2
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2. {ukorekcaHOH TIPHU OKUCJICHUW a30THON KUCIOTOH 00pa3yeT aJuIuHO-
Byto kucinoty HOOC(CH2)4COOH; nuponu3 KaJblIUEBOW CONH 3TOH KUCIOTHI
NPUBOJUT K HUKIOIECHTAHOHY.

st 0OpaTHOTO MpeBpalleHHst Hal0 OKUCIUTD UKIONEHTAaHOH a30THOW KUCIIOTOH
no trytapoBoii kuciotsl HOOC(CH2);COOH; BoccTaHOBUTH AUATHIIOBBIN 3Hp
HaTtpueM 1 cnupToM (Metox byBo—biana) ¢ o6pa3zoBaHreM MEHTaMETHIICHIITUKOIIS
HO(CH»)sOH; 3amennTs 00€ THAPOKCHIIBHBIE TPYIIEI HA OPOM; 3aMEHUTH aTOMBI
OpoMa HUTPWIBHEIMHE TpymiiaMu (BomHo-criupToBbiit KCN); ruaponn3oBars JuUHH-
tpun 1o HOOC(CH2)sCOOH u nuponu3oBath KaJdbLUEBYIO COJb 3TOH OUKapOo-
HOBOM KUCJOTHI.

3. [Mpumepst pacGpOBKU CXEMBI:
O
% /
RC ~__ p RC_
PCly \ i 101 H @
//'Hzo c RC, ‘/m] ~ 7
RCOOH < 0 RCHOH < RC
H,0 (H") [H] OH
H20<H+K\ 7 — AN \ V& A}OH
= o
RC_N‘—TZO RC\ NH, RC\
NH, CHy
a
Z[/' 2 \ [Iponecc nmonuMepu3auy 1 MOJU-KOHIACHCALIMH UCXO-
/ IHOro BemecTna Jl, a Takxe nenonumepu3anys 1 I'u-

A

A3 1ponus npoayKTOB peakuuu

L

f

Y

Y 4 amo Y b
+ —
2 ~H,0 THF, —78°C

SH SH S -5
m Br(CH,)sCl m BuLi
—> > >
S S 1:1 S s  THF -78°C

h

Li Cl
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Y

m -
{ >=o0
S S CH;0H/H,0

0) Jlyurmii BapuBHT BOCCTAHOBJICHHSI ITUKJIOTEKCAHOHA B IUKJIOTEKCAaH — BOCCTa-
HoByeHMe 1o Kmwkuepy—Bonbdy:

<> o NoHy, NaOH, ©© <>
HOCH,CH,OH

HI/IK.TIO6YTaH MOJXHO IMOJTYYUTHh B OAHY CTAAWUIO U3 E OCTOPOXXHBIM T'HIPUPOBAHUCM
Ha HUKCJIIC!

m o <> m
—> +
S é S SH SH

[MobGanbHO cTOMT 3ajiaua M3MEHUTh MOJOKECHUE 3aMECTUTEIIS, HE MEHSS
KOJJMYECTBO aTOMOB YIJIEpPOJa.
st perieHust 3TOH 3a1a4i HEOOXOTUMO BCIIOMHUTb, YTO MPaBUIIO0 MapKOBHUKOBA
— HE€ O0TrMa, U B NPUCYTCTBHUU IJICKTPOHOAKICIIOTHBIX 3aMecTUTeleH paaoMm C
JIBOWHOM CBsi3b10 pucoenuHenne HHal uier corepiiieHHO HA000pOT — K HauboIee
TUIPOTCHU3UPOBAHHOMY aTOMY MPUCOCAMHSIETCS KaK pa3 rajoreH:

CH,=C*H-COOH + HBr — BrCH>—C*H,—~COOH

s gero BBenn 6pom? CranmaptHbiid MeTof iepenoca COOH-TpyIIsr cocTOUT BO
BBeneHnn CN-TPYIITBI B HY)KHOE MECTO, 3aTeM JEKapOOKCHIIMPOBAHUHU «CTapOiD»
COOH, 3arem B ruaponu3e autpuia. Hy, a HUTpuiIbHas rpymnmna Jerko BBOTUTCS
3aMelIeHneM Opoma:

BrCH>—C*H,—COOH + CN- — N=C-CH>—C*H>—COOH + Br-

NaOH

N=C-CH>-C*H>-COOH T _NaCO3

N=C-CH,—C*H3s

Janpmre ramoreHupyeM B anbda-monokenne, ormemnsieM HHal u rumponmsyem
HUTPWT:

N=C-CH,—C*H; N=C-CHCI-C*Hj
N=C-CHCIl-C*H; - NOH _ N=c_CcH=C*H,

Cl2/PCl3
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.
N=C-CH=C*H, —

HOOC—CH=C*H;

MOKHO | TIpOIIIe — Ha CTaINU ACKapOOKCHUIIHPOBAHUS CPasy MOJICTABUTH TaJOTCH:
N=C-CH,—C*H>—COOAg + Brp = N=C-CH,—C*H,Br + AgBr

nociie yero otmenuts HBr v ruipoiv3oM moayduTh UICKOMBIA MPOIYKT.

6. Bce To e caMoe, TOJIbKO METKa Ha IPYTOM aToOME YITIepoa.

7. Ha ocHoBaHMH 3IEMEHTHOIO COCTaBa COSAMHEHUS A M €ro CIIoCOOHOCTH
JIaBaTh COJIb C THIPOKCHIOM METajlIa, MOXXHO 3aKIIFOYUTh, YTO BEIIECTBO A — Op-
raHuvecKas Kucjiora. BzauMonmelicTBre ee ¢ THAPOKCHIOM cepedpa MPOTEKaeT 1o
YpaBHEHUIO:

RCOOH + AgOH = RCOOAg + H>O

O06o03HaunM cymMapHyo dopMyiy coenuHerust A kak (CxHyO,)m U 1o nu3BecTHBIM
MacCOBBIM JIOJISIM YIJIEpOAa, BOJAOPO/a M KUCIOPO/ia BEIYUCIHUM MOJIBHOE COOTHO-
menne C, H u O B MoseKyie 3Toi KHUCIOTHI:

. . _0©) oH) O _
P(Cyn(H):n(0) = - S5l G =
48,60 8,10 43,30 _ , e o o

= S = 4,058, 1:2,71

HpI/IBO,Z[I/IM IMOJIY4Y€HNNOC€ OTHOIICHHUEC K MLECJIOYUCICHHBIM 3HAQUCHHUAM, 4 MMCHHO:

3:6:2. TakoMy OTHOLIEHHUIO COOTBETCTBYET MPOMaHOBas (IIPOMMOHOBAs) KUCIIOTA
C3HeO2, nimun CH3CH2COOH (M = 74 r/moib)

[lo anemenTHOMY cocTaBy BemiecTBa /| i ero cnocoOHOCTH MPUCOETUHSTH THAPO-

cynbdur Harpust NaHSO3 MOXKHO 3aK/IFOYUTh, YTO BElIeCTBO [l — KapOOHMIBHOE

coequHeHne (anpAeTUA WIH KETOH).

Haxomum MonbpHOE COOTHOIIEHHE YIvIepoja, BOIOPOJa H KHUCIOPOAa B MOJIEKYIe

BemecTna /| (pacder aHaJOTHYCH MPUBEICHHOMY BBIIIIC):

e 50 505

_ 54,54 9,09 36,37 _ . . A
=" 1 16 =4,54:9,09:2,28 = 2:4:1

OTUM JaHHBIM YIOBIETBOPseT dTaHaib (ameranpaerun) CoH4O, mwmm CH3—CHO
(M = 44 r/mob). JI71s1 3TOTO albAETHAA PEaKiusa ¢ THAPOCYIb(MUTOM HATPHS MPO-
TEKaeT COIIACHO YPaBHEHHUIO:

CH3CHO + NaHSO3; = CH3CH(SO3Na)OH.
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Maccosas goins cepsl B 1 Monb ipoaykTa 310l peakuuu (M = 148 r/moins) pBBHa:
o (S)=32/148=0,216 nmu 21,6 %

[TomyueHHOE 3HaUEHUE XOPOLIO COITIACYeTCsl ¢ MAaCCOBOM OJIEH cephl B 3TOM NPO-
IOyKTe, YKa3aHHOH B YCJIOBUH 33Ja4M, YTO MOATBEPKIAET MPABUIBHOCTD BBIBOJA O
XUMHUECKOH pupoze coenuHenus /1.

B cootBeTcTBHU € IPUBEAECHHON B YCIOBUH 33[]a4uil CXEMOW MpEeBpallleHU Bellle-
cTBO ' MOXXHO MOMY4YHTh YeThIpbMs criocodamu (I—IV) B pesynbrare ciaeqyommx
peakuui, MPOTEKAIOIIMX 10 CXEMaM:

I CH3CH2-COOH + Cl; — CH3CHCI-COOH + HCl (1)
A B
CH;CHCI-COOH + KOH — CH3CH(OH)-COOH + KCl1 )
B r
COOH
. CH:CHC-COOH+NH; — ,C { 3)
NH;*CI
B B
COOH
HsC + HONO — CH3CH(OH)-COOH + N + HCl + H,0  (4)
NH;*CI
. CH;CHO+HCN — CH3CH(OH)—CN (5)
i E
CH3CH(OH)-CN + 2H,0 — CH3;CH(OH)-COOH + NH3 (6)
IV.  CH3;CHO + HCN + NH3 — CH3CH(NH2)-CN + H>0 7)
1 K
COOH
CH3CH(NH,)-CN + 2H,0 + 2HCl — HyC { +NH4Cl  (8)
XK NH;*CI

[Mocnennsist cragus ciocoba [V — peakust (4).
OTH peakuuy 1o XapakTepy U MEXaHU3MY IPOTEKaHNs MOXKHO KIacCU(PHULIUPOBATH
TaK:

peaknus (1) — pagukansHOE 3aMenieHue (0e3 Karaau3aropa),

peaknus (2) u (3) —HyKI€OPUIEHOE 3aMeIeHHE,

peaxuus (4) — OKUCIUTEIBHOE pacIIeIIeHHe,

peakuus (5) — HykJeoQUIbHOE TPUCOEANHEHHE,

peakuuu (6) u (8) — KUCIOTHBIN THAPOIH3,

peaxnus (7) — HykieopuIbHOE IPUCOEIUHEHHE.
CunTe3upyemMoe oprannieckoe coeanHenne I nmeer aBe GyHKIHMOHATBHBIE IPYII-
el (OH u COOH), u acuMMeTprUecKuil aToM yIiiepoaa, U3 4ero clenyeT, YTo i
I" Bo3MOXKHa H30MEpHs ABYX TUIIOB:
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a) HU30MEpHA MOJOXKCHUA:

COOH COOH
\( H O/\/

OH
0) crepeon3oMepus:
H
H;C + COOH
OH D (+), L () — u30MephI 1 paremar.
8. AHanmu3 cXeMbl XMMHUYECKUX MPEBpAlllcHUH BEIIECTBA A IOKa3bIBACT,

YTO 3TO BEIIECTBO CHOCOOHO OKUCIATHCS, MPUYEM BO3MOXHO CTYIEHYATOE OKHC-
nenue (A + O — b, b + O, — B), u BoccranaBmuBarbcs (A + Hy — XK).
Takue OKHMCIMTETHHO-BOCCTAHOBUTEIBUBIE CBOMCTBA XapaKTEpHBI Ul MPOCTHIX
BEIIECTB, 00pa3yeMbIX 3JeMEHTaMH, PAaclOIOKEHHBIMH B TJIaBHBIX MOATPYIaxX
IV-VI rpynn Ilepuonuueckoit cucremsl snementoB 1. . Menneneesa. Mcexons
U3 TOTO, YTO BEIECTBO A — TBepAOe, a o0pazyeMble UM MPOAYKTHl OKHUCICHUS U
BocctaHoBieHus1 b n XK — razoobpasnble, MpUXoaUM K BBIBOIY, YTO BELIECTBOM
A MoXxeT OBITh yriiepon Wiu cepa (ocTtanbHble 31eMeHThl [V-VI rpynn ve ymo-
BJIETBOPSIOT TPEOOBAHMIO MO arperaTHOMY COCTOSIHHIO BEILIECTB).
Torpa BemectBo I — yrompHas 1160 cepHas kucinora. Kakas u3 3TUX KHCIOT €O-
OTBETCTBYET BEUIECTBY A, MO)KHO YCTaHOBUTh, aHAIU3UPYS NpeBpaiieHust b — I’
oJ IeHCTBUEM HOJIa B BOAHOM pacTBOPE.
N3BecTHO, 9TO MO B BOAHOM pacTBope okuciseT SO2 (BO3MOXHEIN okcuf b) mo
cepHoil kucioTsl, a CO (Taxxe BO3MOXHBIN OKCHI b) Ipu 3THX yCIOBUSAX YrONb-
HYIO KHCIIOTY HE 00pa3yerT.
Takum 06pa3om, IPUXOAUM K BBIBOAY, YTO MCXOIHOE TPOCTOE BEIIECTBO A — cepa.
C ee yuacTHeM B KayeCTBE MCXOIHOTO BELIECTBA MPOTEKAIOT CIEAYIOLIHE Mpoliec-
CBIL:
a) [0 cxeMe MpeBpalleHuil BenecTra A (cepsbl)

S + O, = SO, (npoayxkr b)

250, + Oz = 2803 (mpomyxt B)

SO, + H,O = HSO4 (mpoaykt I)

H>SO4 + 2KOH = K»SO4 (mpomyxt 1) +2H,0

H:O, snexrponus

2K5S0Oq4 K>S,0g (mponyxt E) + Hy + 2KOH

(anom: 2SO0 —2e = $,0%)
SO, + 2KOH = K»SO3 (mpoaykr K) + H,O
K2S03 + S = K»S,03 (mpoaykr JI)
K2S,03 + H2SO4 = K2SO4 + S + SOz + H20
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S + Ho = H,S (mpoayxkr K)
H»S + 2KOH = K»S (mpoayxt 3) + H,O
KsS + (x-1)S = KoSx (mpoxyxr W)
KsSx + HaSO4 = K2SO4 + (x-1)S + HaS
0) npu B3aumMoeiicTBuu ¢ poaykToM E (mepokcomucynbharom kamms K2S>0g)
SO, + K2S,08 + 2H>0 = K»SO4 + 2H2SO4
H>S + 4K;5S,05 + 4H,0 = SH2SO4 + 4K2SO4
KoSx + (3x+1)K2S,05 + 4xH0 = (3x+2)K,S04 + 4xH2SO4
K>SO3 + K»2S,038 + HyO = 2KS04 + H2SO4
K2S,03 + 4K5S,08 + SH>0 = 5K3S04 + SH2SO4
B) IIpY B3aUMOJIEHCTBUH C MOAOM
SO, + I + 2H,0 = HaSO4 + 2HI
K>SOs3 + I + HyO = K»SO4 + 2HI
2K5S,03 + I, = K2S406 (mpoaykt M) + 2KI
Ho S+ 1, =2HI+ S
KoS+ 1, =2KI+ S
KoSx+ 1= 2KI + xS

9. Ilens nmocneaoBaTeIbHO MPOTEKAIOIIUX PEAKIIUNA C UCXOAHBIM BEIIECTBOM
A W CcHHTE3WpyeMBbIe MPOMYKTHl MOXHO pPacHIH(poBaTh, YCTAHOBHUB MPHUPOLY U
CTpyKTypy BemectBa E. Mcxons U3 371eMEHTHOTO COCTaBa 3TOTO COSNWHEHHSI 1 U3
croco6a ero Mmoy4eHus ImyTeM noakucieHus Bemectsa /] (T. e. I — conb BemecTBa
E), MOXXHO TIPENITOJIOKHATD, UTO E SBIISICTCS OpraHrdecKOil KHCIOTOM.

[To maccoBoii mone yriiepoaa, BOIOpoa W KHCIOPOAa BEIYUCIIIEM MOIBHOE COOT-
HOIIIEHHE aTOMOB, BXOAIINX B MOJEKYITy KHUCIOTHI E:

n(C):n(H):n(O) = 1(\0/[((CC)) : 1\“/)[((%)) : 1(\”/[(((0))) —

_ 40,0 6,66 53,34 —3,33:3.66:3,33 = 1:2:1

12 "1 ° 16
Ortcronma crnenyet npocteiimas popmyna CH>O; uctuaHas ¢opmyna Bemecta E
oynet (CH20),.

Jlanee MOXHO NPENNOIOKUTh, YTO HCXOAHOE BEIIECTBO A, IOIBEpraeMoc ILie-
JIOYHOMY OMBUICHHIO, IIPEACTABISET COOON CIIOXKHBIM 3(HP, MOCKOIBKY PEaKIys
OMBIJICHUSI XapaKTepHa Ul 3TOr0 Kiacca OpraHMYecKuX coenuHeHuil. OnuH u3
MIPOIYKTOB OMBIJICHUSI — BEIECTBO b B pe3ynpTrare nenu nociaeqoBaTeIbHbIX MIpe-
BpaleHril (OKKcIeHne, OpOMUPOBaHNE, THAPOIN3) IEPEXOANUT B IPYroi MPOLYKT
OMBIJICHUS — BewecTBo /.

CrenoBarenbHO, peakyy IpH HadaabHOM ydyacTud BemecTBa b unyt Ge3 cokpa-
LICHUS HIM HapalluBaHUs YIIIEPOIHOHN IIeIH.

C npyroi CTOpOHBI, TUIIMYHAS PEAKLMs BEIIECTBA 3 ¢ a30THUCTOM KHCIIOTOH yKa-
3bIBA€T HA TO, YTO aMUHOTPYIINa B 3 MOABEPracTcs OKHCIUTEIBHOMY FI/I,Z[pOJ'Iz%Siy



mo cxeMe RNH, — ROH. ComacHo ycnoBuio 3aiadd, IpHU KOJMYECTBEHHOM
MPOTEKAaHUH STOM PEaKUUH COOTHOIIEHHE MacC aMHHOIIPOM3BOAHOIO (BEILECTBO
3) u rugpoKcunpon3Boanoro (Bemectso E) cocrasnser:

m(3) : m(E) =4,45:4,5=89: 90
Kak ycranoeineno Beime, coctaB BemectBa E orBewaer dopmyne (CH2O)n.
[Tony4ueHHOMY COOTHOIIEHHUIO Macc YAOBIETBOPsIET ToNbKo n = 3. Torma

M (3) : M (E) =M (C3H7NO2) : M(C3HsO3) = 89 : 90
CocraBy C3HeO3 MOXeT COOTBETCTBOBATh OJJHOOCHOBHAS KUCIIOTA (HACKIIIEHHAS ),
UMeromas KpoMe KapOOKCHUIIBHOW IPYIIBL elie OAHY (QYHKUHMOHAIBHYIO TPYIITY,
cojiepKaIryr KUciopon. B cxeme peakiuu o0pa3oBaHus BeUIeCTBa 3 BhIIIE OBLIO
MOKa3aHO, YTO 3TO TMIPOKCHIIbHAS TPYIIIA.
Ortcroma cienyet, 4To BEWeCTBO 3 JOKHO uMeTh cTpykTypy CoHa(NH2)COOH
(cymmapnas popmyna C3H7NO»), a, cnenosarensHo, BemecTBo E — 310 ruapoxcu-
kuciora Co;H4(OH)COOH.
[onoxenue rpynnel OH B xucnote E onpenensercs mo peakunu OpoMupoBaHUs
BemecTBa [, a uMeHHO, OpOMHPOBaHHNE UAET IPEUMYILECTBEHHO B COL-TIOJIOKEHUE.
Takum oOpazoM, kucinora E — 3T0 o-rHApOKCHIPONMOHOBASA, WIM MOJIOYHAs
Kuciora, B — mpomanoBas (IpomMOHOBast) KHUCJIOTa, MOJydyaemas OKUCICHHEM
nponanoia (Bemectsa b), a ucxogHoe BemecTBo A — CIOKHBIN 3P NMponaHona u
MOJIOYHON KHCIIOTBI.
CxeMBbl IPOTEKAIOIIUX PEaKIU 3aIChIBAIOTCS TaK:

CH:CH>CH,OCO(OH)CH; — 9!, CH3CH,CH,0H + CH3;CH(OH)COONa
A b A

CH;CH,CH,OH — 2%~ CH;CH,CHO )~ CH3CH,.COOH
B

CH3CH>COOH + Br, — CH3CHBrCOOH + HBr
r
CH3;CHBrCOOH + 2NaOH — CH3CH(OH)COONa + NaBr + H,O
I
CH3;CH(OH)COONa + HCl — CH3CH(OH)COOH + NaCl
E
2CH3CH(OH)COOH — CH3CH(OH)CO—O-CH(CH3)COOH + H>0O
K
CH3;CH(NH2)COOH + HONO — CH3CH(OH)COOH + Nz + H,0
3 E
MosiouHass KMCJIOTa — OJUH H3 MPOMEKYTOUHBIX MPOJAYKTOB OOMEHA BEIIECTB
B JKMBBIX opraHu3max. [IOCKONBKY B €€ COCTaB BXOISAT CHHPTOBAs U KHUCIOTHAsS
(YHKIMOHAJIbHBIC TPYIIIBI, [IPH XPAHEHUH OHA JIETKO 00pa3yeT MEKMOJICKYJISp-
HbIE CIIOKHBIC 3(HpPBI, B TOM uucie nukindeckue. Ddup XK — Tonbko ofauH U3
BO3MOYKHBIX MPOAYKTOB KOHICHCAI[UH.
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10. SIBHBIX CBEJEHUH, U3 KOTOPBIX CIEIYeT CTPYKTypa Kakoro-inbo U3 coemu-
HEHMH, yKa3aHHBIX OyKBEHHBIMH CUMBOJIAMH B YCIIOBHH 3a1a4u, HeT. Jlornueckuit
aHaJIN3 MIPEICTaBICHHON CXEMBI AAET CIEAYIOUIVE JaHHbIE.

[IpeBpamenne A — B, npoTekaroliee ¢ y4acTUEM MarHus B Cpeie AUITHIOBOIO
a¢upa, — 3TO peakuus NOITy4YeHHUs peakTuBa | puHbApa, ClieaoBaTeIbHO, HCXOTHOE
BEIIECTBO A TpenacTaBisieT coOOW apuil- WM ankuwiranoreHun. V3BecTHo, 4To
B3auMozencTBre peakTuBa [ puHbspa ¢ sTHneHOKcH oM (peakuus B — C) npuso-
IHUT K 00pa30BaHUIO MEPBUYHOTO cnupta (mpoaykt C), Ipu 3TOM yIiepoaHas Lelb
MIPOAYKTA YUIMHAETCS Ha JBa aTOMa yIvepoa.

Peaknust C — D npu yuactuu tpubpomuaa hocdopa — onuH U3 crnocoboB moiy-
YEeHUS U3 CIIUPTa apUJIANIKWI- M aJKUITaJOreHUI0B, 3HAUUT BeliecTBO D — ankui-
HJIM apuJalKuiIopoMu, B pesynprare cnenyromei peakiun D — E npu yyactun
uuanuga Hatpus OpoM B D 3amemaercst Ha CN-rpynmy U oOpasyeTcs HUTPHI
(coenunenue E), koTopslif npu kucinotHoM rugponuse E — F (peakuus ombuie-
HUs) gaetT kucnoty — npoaykt F. B peakunu F — G ¢ yyactuem THoHMIXIIOpHIA
SOCIl, (xnmopupyromuid areHT) THAPOKCHI B KapOOKCHIIBLHOHN Tpymnme KUcHIoThl F
3aMeIaeTcs Ha XJIOp U 00pasyeTcs XJIOpaHTUApU — MPOoAyKT G.

Crnenyromas B cxeme peakuusa G — H — xapakrepHast U1 apoMaTHYECKUX COEH-
Henuid peakuusi Opunens-Kpadrca, koTopas B gaHHOM ciiyyae NMPOTEKAET Kak
BHYTPHMOJIEKYIISIPHAS LIUKITM3aLMs

OTcrona MOXKHO CIENaTh BBIBOJ, YTO BEWIECTBO (G OTHOCHUTCS K apOMaTHYECKOMY
pandy, a npoayKT peakyu H — coennHenue ¢ 1ByMsl KOHIEHCUPOBaHHBIMU IUKIaMH.
Jlanee npoBeneM aHaIOTMYHBIE PACCY)KJIEHHUS O TUIE PEaKLUil U CTPYKType Mpo-
IYKTOB peaklyii, paccCMaTpHBasl CXeMy € KOHIIA

KoHeuHbIil TPOAYKT — MHAEH — MOXET OBITh MOJYYeH AerHapaTalnueil BelecTna
I mon neiicTBMEM KOHLEHTPHUPOBAHHOM CEpHON KUCIOTHI MPH HarpeBaHUH (KOHILI.
H>SO4 — mermpparupyromumii arent). Torna coeauHeHue | JOMKHO UMETH CTPYK-

TYpYy:
Z =4
L e O
OH

OTCIO,Z[a CJICAYCT, UTO BCHICCTBO H, THAPUPOBAHUECM KOTOPOI'O IOJYy4YaCTCA BELIC-
CTBO I, SIBIISICTCS KETOHOM!

= =
O wmm O
XN XN

N3 oboux I/I306pa)KCHHI>IX BCIICCTB B HUTOIC MOXET O6paSOBaTI>CH OCICOHEE
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BEIIECTBO B paccMaTrpuBaeMoOi Lienu npeBpaiieHuil. YToObl yTOYHUTH CTPYKTYPY
3TOTO BEILECTBa, ClIeAyeT MPOAHATU3UPOBATH PEAKIIUIO €T0 00Pa30BaHUSI.
ComnacHo cxeme BemecTBO H mosydaeTcss mo BHYTPUMOJIEKYISPHON peakiuu
Opunens-Kpadrca, T. e. myTeM BHYTPUMOJEKYIIPHOTO 3aMEILEHHsT BOIOPOAA B
OpTO-TIOJIOKEHUH K 3aMecTUTEN0. B pe3ynbrarte Takux peakiuii C-aToM KOHIIEBOI
TpYyNIbI 3aMECTUTENS OKa3bIBa€TCsl MPUCOECAMHEHHBIM B OPTO-TIOJIOKEHHUE apoMa-
Trdeckoro sapa. IIpu atom koHnesas rpynna, Hanpumep COCI, conepxuT jerko
OTIICIUIIEMBIN TaJOTeH; 3Ta Tpymnma o0pa3yeTcssi B peakUUH COOTBETCTBYIOIIEH
KHCIIOTBI ¢ THOHWIIXJIOPUAOM.

W3 npuBeneHHBIX paccyXASHUM CIEAYET, 4TO coeAMHEHNE G — XJIOpauTrHapH] KHC-
JIOTHI, AAIOUIMNA MPH LMKIU3AMU NIEPBYI0 U3 N300paKEHHBIX CTPYKTYp BELLECTBA
H.

Hanee, paccMarpuBasi HOCIEIOBATEIbHO OCTAIbHBIE IPOAYKTHI Peakuui (¢ KOHLA
CXEMBbI) C YYETOM PE3yJIbTaTOB IIEPBOTO aHalM3a CXEMbl, HAXOIUM, YTO HCXOJHOE
coeMHeHHEe A — 3TO rajoreHnpousBogHoe Oenzona. C MCXOIHBIM, HapUMep,
OpOoMOEH30J10M, COITIACHO CXEME MPOTEKAIOT CIETYIOIIUE PEAKIHHU:

Br MgBr | \ /
Mg 0
—_—
Et,0 2. H,0
(A) (B)
CH2CH20H (CHz)ZBI'
PB
I3 NaCN
©) (D)
(CH,),CN (CH,),COOH
H,0
—_— SOCI
> ©/ H,SO, RN
(F)
(CH2)2C
©/ oo, 7 H,
— —_— | —_—
X
(H)

S0,
_>

204



I1. U3 cymmapnoii popmynst C7H7NO BemiectB A u b MOXKHO MPEANONoXHTS,
YTO B 33/1a4€ PACCMaTPUBAIOTCS] apOMaTHUECKUE COETUHEHHS.
W3 Bcex mpencTaBleHHBIX B CXeME MIPOAYKTOB PEaKIMU U3BECTHA OTHOCUTENIBHAS
MOJIEKyJIsipHas Macca BeulecTBa H, mo3tomy MOSHTH(HUKALMIO BELIECTB YIOOHO
HauaTh C 3TOr0 coenHEHM. MOXXHO MPEANON0KNTE, uTo npeBpamieane H — M ¢
ydactieM a3zotuctod kuciaoTel HNO; ecTh peakuus 1ua3oTHpOBaHUS apoMaTHyie-
CKOTO aMHuHa (B OTIMYME OT MpEAbIAYILEH 3a1auu, IIe TaKas peakiys ¢ y4acTheM
ann(paTH4ecKoro COeIMHEHUS MPUBOAUT K MOJTHOMY 3aMELIEHUI0 aMUHOTPYIIIBI).
[Tockonbky Mosnekyna BemecTBa H copep>kut apomarndeckoe siApo, CIeI0BaTeNb-
Ho, H moxer ObiTh ammmuriom CeHsNH», 4ro monTBepikaaercs COOTBETCTBHEM
yKa3zaHHOTo 3HaueHust M = 93 co 3HaueHHeM, paCCUYMNTaHHBIM IO COCTABY:
M(C¢HsNH2) =612+ 51+ 14+2.1=93
Torna npespamenne M — JI — 3To peakius pas3noKeHHs T1a30COEIUHEHNUS, T. €.
B3aumonericTeue auazocoenuueHust CsHsN2Cl (mpomykr M) ¢ Bomoii ¢ oOpa3oBa-
HueM ¢enona CsHsOH (mpoayxr JI).
CornacHo cxeme (eHON MOTyvaeTcsl TaKkke JeKapOoKcuIupoBanneM BemecTBa K
(mpespamenue K — JI), 3Haunt, coenunenue JI — ruapoxcnbeH30iHas KUCI0Ta
HOCsHsCOOH.
B cBoto ouepenp, ruppokcuben3oiiHas kucnora K Moxer ObITH moiydyeHa IO
cxeme AByMs ciocobamu. OUH U3 HUX — 3TO MOCIe0BAaTEIbHOCTD IPEBPALICHUI
3 — U — K, Bxmouaromias AMa30THPOBAHKME BELIECTBA 3 U B3aUMOIEUCTBHE
MoJTy4eHHoro nuasocoenurernHs UM ¢ Bogoi (ruaponus). M3 3Toro MoxxHO caenarb
3aKIIIOUEHHE, YTO BEUIECTBO 3 — aMHHOOEN30iHas KHCIO0Ta, KOTOpas IMoJIydyaeTcs
KaTaJIUTUYECKUM BOCCTaHOBJIEHHEM NMPoAyKTa XK, T. €. HUITPOOEH30MHOH KUCIIOTHI.
HutpoGenzoiinas kuciora JK momyuyaercs HuTpoBanueMm BemiectBa [ (mpe-
Bpamenue I' — ), cnenoBarensno, ' — 6enzoitnas kucmora CsHsCOOH. Kaxk
M3BECTHO, Ipu HUTpoBaHUM Npou3BogHbIX CsHsCOOH HuTpo-rpynmna BXOOUT B
M-TIONIO)KEHHE OCH30JIBHOTO si7ipa. DTO YKa3bIBa€T Ha TO, YTO BCE PACCMOTPEHHBIE
BeniecTBa (mponykTel E — K, P, C) sBnstoTcs m-qu3amMenieHHbIMUA OSH30J1a.
Amnanuzupys npespaienne b — I (tne I' — OeH30iiHas KUCIIOTa), JIETKO ONpese-
JIUTH CTPYKTYpY BemiecTBa b, cocTaB KOTOpOro n3BecTeH:

C7H7NO + H,O — C¢HsCOOH

OueBuiHO, uTO b — 3T0 amuy OeH30iHOM kucaoThl (OeH3amun) CeHsCONHoz. Tlo
YCIIOBHIO 3a/1auu, BemiecTBa A 1 b — nzomepsl.
[Tpu ruaponmze A obpasyercs OeH3aIbICTH I

C/HNO — 129, ¢HsCHO

CrnenoBarenbHO, A COACPKUT JeTKopacuerusieMyto cBsi3b C=N U SBISIETCS] OKCH-

moMm Oenzanpreranga CeHsCH=N—-OH.

ITo cTpykType BemectBa [ MOXHO HaeHTH(DHUIIMPOBATh Takke coeAuHeHus [ u
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coorBeTcTBeHHO E. beH3oiiHasg KHcnoTa momydaercs OKUCIEHHEM BemecTBa /I,
cienoBarensHo, J| — Gensanbaernn CeHsCHO, koTopblil Ipu HUTPOBAaHMH AAET

HUTpoOeH3anpAeru (mponykT E).
OcTayIbHBIE BEIIECTBA JIETKO WACHTU(GUIMPYIOTCS MPU COCTABICHUU YpaBHEHUH

peakLuil COIMAacHO CXeMe:

NO,
RCH,0OH o
2
A mo Y NO; N
RHC=N—OH ——> RCHO |
H,SO4 =
HNO, CHO
[ow
~H,0
5] NO,
[H] H,0 HNO; N
RCH,;NH, «=——RC=N —> RCOOH —( > |
H,SO4 =
H,0 COOH
NaOB HNO ® ©
RCONH, ———"» RNH, —> [RN=NJCI  [[H]
H,0
+ —
X H,0 NaNO,
| - ~~ -
- HCl
COOH COOH COOH
OH \
@\ ©\ e
CH=NOH
12. st yeraroBneHus cTpyKTypsI BemecTB B, C u D cnemyer ucnoan30BaTh

MPUHIINIT «OT TIPOTHBHOTO», CTABS BOIIPOC «KAKHE COCAMHEHHS HE MOTYT 00pa3o-
BaThCsl HA COOTBETCTBYIOIIMX CTAIHSIX ?)

[Ipu GpoMUpOBaHIH TOCIICTHETO U3 COCTUHEHUH, (POpMyITa KOTOpOTO N300paXkeHa,
6BgM HE MOXET 3aMellaTh BOJIOPOJA B apOMAaTHYCCKOM sJpe, W, CIIEIOBATEIBHO,



opomupyetcs CHs-rpynma. Takum o0Opa3oMm, BeliecTBO B JOMKHO MMETh TaKylo

CTPYKTYpY:
CgHsCOO

COCH;,Br (B)

I'excaMeTuIEHTETPaMUH — aMUHHUPYIOIIUM areHT, 3HA4UT, [IPH €ro IEeUCTBUU U3
BellecTBa B HOMKHO MOMyYHThCS COSMHEHNE, B KOTOPOM Opom 3amereH nua NHo-
rpynny. Peareat HBr B BOmHOM pacTBOpe HE MOXKET BBICTYTIATh KaK OPOMUPYOIIHAN
areHT 0 OTHOIICHUIO K apoMaTudyeckoMy konblly uinu CHp-rpynne. BepositHo, ero
BO3/ICHCTBUE MPUBOIUT K THIIPOIH3Y CIOXKHOTO 3(prpa — MpoayKTa aMHHUPOBAaHUS
BemecTBa B:

HO
CeH5COO

Br COCH,NH, (C)

H
COCH;NH, W

+ CgHsCOOH

O6pazoBanue npoaykra C n300paXeHHON CTPYKTYpPbI MMOATBEPKAACTCS €r0 CyM-
MapHoit popmynoit CsHoNO», npuBeneHHON B YCIIOBHH 33a4H.

[Tockonbky coennHenue D omnnuaetcs ot coennHeHus: C TONBKO AByMsI aTOMaMU
BOJOPO/IA, 3HAYUT, THIPUPOBaHHUE OEH30IBHOTO KOIbLa B coequHeHIH C He TPOU30-
1o (P TUIPUPOBAHUN OEH30JIBHOTO SiApa MPUCOCIUHSIOTCS TPH MOJIeKysl Ho)
1 BOZOPO MPUCOEAMHMIICS TI0 KapOOHMIbHOM rpynme. Takum oOpa3om, BEIECTBO
D umeer cTpykrypy:

HO

%k
CH(OH)CH,NH, (D)

Cymmapras ¢opmyia, coOoTBeTCTByomas 3Toi cTpykrype — CgH11NO> (Takas e
(hopmya ykazaHa B YCIIOBUH 3a/1a4H).
Ha cramusx cuaTe3a a — d JOIKHBI OBITH HCITOIB30BAHBI CIIEAYIOIINE PEareHThI:
a — Hutpyoowmas cMecb HNO3; + H2SOq,
b — BoccTaHOBHTEH — XKeNIe30(ITOPOIIOK) U BOIA,
¢ — quazotupyromuit areHT NaNO; + HCl,
d — ankumupyromuit areHT —6en3uxiIopun CsHsCHCl.
Coenunenne C comepXUT (PEHONBHYIO THAPOKCHIBHYIO TPYIILY, MPOSBISEOIIYIO
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KHCIIOTHBIC CBOWCTBA, U aMUHO-TPYIITy B OOKOBOW IIENH, OOJIaJaONIy0 OCHOB-
HBIMH CBOHCTBAaMH, ITO3TOMY 3TO COEIWHEHHE MOXXET 00pa30BBIBATh CONM KaK C
kuciaoroit HCI, Tak u ¢ ocHoBanneMm NaOH:

HO NatO?
COCH,NH;*CI- COCH,NH,

B MOJICKYJIC COCANHCHHNA D umeercs aCI/IMMeTpI/I‘leCKI/Iﬁ aToM yIJjiepoaa, Io3ToMy
COCIMHCHUC D umeer ontuueckue HU30MCPHI. HpI/IBC,I[CM B KQUCCTBC MMpUMEpa €ro

R-bopmy:
OH

HOC¢H CH,NH,

4

COCILI/IHGHI/IC D- (I)I/I?:I/IOJ'IOFI/IIJGCKI/I AKTHUBHOC BCIICCTBO, OO HCﬁCTByeT Ha CUMIIa-
TUYCCKYIO HCPBHYIO CUCTCMY.

13. OTBeyaeM Ha BOIIPOCHI TTOCIIEIOBATEIIHHO:

1. CIZH2—$H—CH2—CH2C1+ 2KOH —> CH,-CH—CH,-CH,0H
| I

Cl CH, OH CH;
2. A —HPOs O—cm
0
o (b)
3 A ALOs CH2=(|:—CH=(:H2
tO
CH
> (B)
_CHj;
4, B+H, —> CH3—CH=C\ + CH,=C—CH,—CHj;
CH; |
CH;

+ Hzc=CH_(I:H—CH3
CH;

Haunbonee ycToiunB camblii 3aMeIIEHHBIH MTPU IBOMHOM CBSI3U H30MeED.
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S.

HCHy
I + KMnO4 + HL O —> H3C_(|:_C|:_CH3 ()

OH OH
e . 4
HiC—C—C—CHy ——= HC—C—C—CH; —po=
OH OH oH %oH
B
H CH,
— H3C—E—é—CH3 —
OH
CH, CH,
— H3C—$—(IZH—CH3 — H3C—(”3—(IIH—-CH3 —
:OH ®0H
CH,

—> H3C_(|f_CH_CH3

O
(E)

O
1+ Pb(CH;COO); — > HiC—C—CHy + cHy—c? 0K

~
(0]
.0

7

CH;

HsC
P
K+ —> (1)

SN CH,

Y e
CH;, H CHs
3+ —> (X).

O O

H,C© CH4
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Paspen III. 3apgaum-3cce. HayuHble npobnembl B
BMAe 3aja4 XMMMUYECKUX osiuMnuan

1. Jaxe B cyry60 Hay4HbIX Npo6rneMax MOXHO HaWTU K1 K
pelleHuio 3agaym.

[IpennonoxumM, HcciaenOBaTENb-XUMUK DPEUIMSI B PaMKax «OOIIECTBEHHOW Ha-
TPY3KH» MEPETOKUTh MO3TOBOH IITypM HpOOJIeMbl, HaJl KOTOPO OH Oe3ycrenrHo
paboraeT, Ha IUIEYM IIKOJIBHUKA — a BAPYT Yero Molydutcs myTHoe? PeanbHo,
KOHEYHO, TaKOe CIy4aeTcsl peiko, HO CTpeMJIEHHE MOJKIIOUNTh He3aMyTHEHHBIN
B3IJIAJ] MPUCYTCTBYET BCETNa — IPOBEPUTH, IOMOIHUTH CBEKHUM B3IVISAOM CBOE
MMOHMMaHHUE BOIpOca, U Ip Tp.

3aHuMaeTCs, HapuMep, YUCHBIA BIUSHUEM YABTPa3BYKa Ha TEUCHHE XUMUYECKOU
peakiuu. BrIuio y Hero HeuTo, BHIXOAAIIEE 33 IPEIeibl €ro MOHUMAaHUS: CMeIal
terpaxiopuy yrepoaa CCls, HEMHOTO BOIHOTO pacTBOpa MOAUAA KaIHs U Kpax-
maj. [IoHSITHO, HUYEro He MPOU30MIET, CKOJILKO HU HarpeBail. OmycTUI B OHYIO
TEeTEPOTCHHYI0 CMECh KOJEUKO MbE30M3IyuaTells ¢ CTaHIApPTHOM pe30HaHCHOU
yactoToit 400 KI'll ¥ MOIKIIIOYMII €T0 K YCUJIIUTEINO CUrHajaa. MrHOBEHHO BOJHBIN
pactBop mnocunen. OueBHIHO, YTO CHHEE OKpaIlMBaHUE O3HAYAET IOSBICHHUE
CcBOOOHOTO MO/a B Pe3yNbTaTe XUMUYECKOH peakiuu. Takke oueBUIHO, YTO HE-
BO3MOYKHO 3aCTaBUTh HOAM/ KaJIUs BBLACINUTH U0 0€3 OKUCIUTEIS.

Hanpreiime paccyxnenns: 3HaduT, CCly pacmancs va CCl3- u Cl-paaukansi,
XJIOP BBITECHIUI MO, oA okpacui kpaxmai: 2KI + Cl, = 2KCl1 + 1.

Xnop moxeT B3saTbest 13 CCls TOIBKO TakuM 00pa3oMm:
CCly — CCI3 + CI°
(T.e. pakruuecku pearupyet He Clp, a Cl1': KI + ClI" —— KCI + I").

2CI"' ——=Ch
2CCIl3 —— CoCle.

[Ipu sToM wactora KoneOanmii mhe3okonedka (400 KI'1r ) HUKak HE pPe30HHpYET
¢ JacToTol koyiebanmit xumudeckoil cBs3u C—Cl, T.e. 3Ta CBA3L HE MOXKET Pa3o-
pBaThCs MpH ACHCTBUU YIIBTPa3ByKa. 3arajika, OTHAKO. .

TyT-T0 MOABOpaUYMBaeTCs OMMMIIHNANA HIKONbHUKOB, 1 300 yesoBeK 3aHMMAIOTCS
«MO3TOBBIM IITYPMOM» 3TOH MpoOieMbl. J[Boe-Tpoe u3 HUX (GOPMYJIHPYIOT SBIIC-
HUE yIbTPa3BYKOBOI KaBUTAIMH (CBEPXBBICOKOE JIABICHUE U TEMIIEpATypa B MaJIoM
o0beMe MOJ BIUSHUEM YIBTPa3BYKa); XUTPbIH YUYEHBIH MOIydaeT HOOEIEBCKYIO
MIPEMHIO.

Kak MMPOUCXOAUT B3aHMMOJICHCTBHE BEIIIECTBA C YIABTPAa3BYKOM, MOKHO ITPOYUTATh B
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kaure Maprynuca M.A. «OCHOBBI 3ByKOXUMHH. XUMHUYECKUE PEAKIIUH B AKyCTH-
YecKkuX moisax». — M.: Beicmas mkomna, 1984. bubnuorpaduyeckas penkoctb, HO
HAiTH MOXHO; a YK [0 KOJINYECTBY MapagoKCOB (4acTO HEOObSICHUMBIX) BO3IEH-
CTBHE YNBTPa3ByKa, U3Ty4EHHs Pa3INYHON YaCTOTHI, MArHUTHOTO IOJIs1 HA TEYEHUE
XMMUYECKON peakLUy MPEBbIIIACT JIIOObIC OKUAAHUSL.

Ho, pa3 y cHOBa 3aroBOPHIIH O KIFOUHKAX, TO aBTOPY LIS IPEBPAIICHUS HAyIHOU
MpoOIeMbl B OJIMMITHAHYIO 3a/la4y HEOOXOAWMO HAMEKHYTh Ha MYTh PEIICHUS
JaXke B TaKOM (opMare.

Ilpumep 1.1lonbiTku cuaTe3a yacTHb! C MpeAnpHHUMAIICH Ha TPOTSKESHUH 1104~
TH TIOJTyTOpa CTOJIETHH. DTy YacTHUIy BIEpBble MOTy4in B .1968 1. B pesynsrare
MHOT'OCTaJUI{HOIO0 CUHTE3a C HCIIOJIB30BAHUEM SIACPHO-XMMHYECKUX METONOB. B
KaueCTBE UCXOAHOIO ObUIO UCIIONB30BaHO IPOCTOE BEIIECTBO XMMUYECKOIO 3je-
MeHTa, Ha3BaHHOTO B 1817 . M.bepuennycoM B CBsI3U C TE€M, YTO OH SIBIAETCS
«CITyTHHKOM» 3JIEMEHTa, KOTOPBIH, B CBOIO O4Yepeb, ObUT HA3BaH B YECTh HamIei
IIJIAHETHI.

[IpupoHbIii M30TOMHBIN COCTAaB 3JEMEHTa, MCHOJIB3yeMOoro it momydeHus G,
CJIEAYIOIIHI:

% u3ororna: 74 76 77 78 80 82
MonsHas gons uzorona (%): (0,87 19,02 |7,58 23,52 (49,82 19,19

[penapar, oborameHHbIH H30TOMIOM C aTOMHON Maccoi 82, o0myunin HeHTpoHa-

MU M PacTBOPHIM B pa30aBiIeHHON a30THOH kuciore. K momydyeHHOMY pacTBOpy

N00aBHIIM N30BITOK THAPOKCUIA PYOH NS, TIOCTIE Yero Yepe3 pacTBOP MPOIYCTHIIN

030HHpOBaHHEIH Kuciopoa. [locne atoro obpazoBanacek yactuna C (B pesynbrare

OeTa-pacmazia moJy4eHHOro H30Torma). JJ0NOMHUTETFHO U3BECTHO, YTO CyMMapHBIT

3apsizT BeeX siep, BXOAAIUX coctas yacTuiel G pasen 1,07-10-17 K, a cymmapHsIii

3apsia 3ekTpoHoB — 1,09-10-17 Kot

H3zoTon Kakoro XUMHYECKOTO JIEMEHTa MCIOIB30BANICS IS TTONyYSHHsT YaCTULBI

c?

Kakas cBsi3b MeXITy COCTaBOM siiep ¥ PacIpOCTPAaHEHHOCTBIO TOTO WIIM HHOTO U30-

TOMA JIEMEHTa B ipupose?

Kaxoii coctaB u 3apsia yactuisl G?

3anuminTe ypaBHEHHs PEakiUii, MPOBEACHHBIX NMpHU moiyueHud C BKIOYas U

SIIEPHYTO).

Kakue BemectBa oOpa3syroTcst mpu B3auMozeiicTBun dactun C B KHCIOH cpene ¢

nonamu Cr3*, Br-, I-?

Pewenue:

Kitounk — B rpeyecknx UMeHax: CIyTHUKOM 3eMJIH siBiseTcs JlyHa; mo aHanorum,

CIIyTHUKOM TEJUTypa SIBISETCs celieH (selenium mo-rpeyecku — ayHa). DTOT BBIBOJ

COIIAaCyeTCsl ¢ M30TOMHBIM COCTAaBOM dieMeHTa. OTHOCHTENbHAsI aTOMHAsi Macca
211




HauboJiee pacpoCTpaHeHHOTro n3oTona — 80, a CIeMYIOIIEro Mo PacipoCTpaHeH-
HOoCTU — 78. MonbHast 10JI OCTaNbHBIX U30TOMOB CYIIECTBEHHO MEHbILE, YEM Y
YHOOMSIHYThIX. 13 3TOr0 MOXKHO clienaTh BBIBOA, YTO OTHOCUTEIbHAS aTOMHAs Macca
CMECH MPUPOTHBIX H30TOIOB Oy/IeT MpUMepHO paBHa 79.
Nmeetcst 3akOHOMEPHOCTH, B COOTBETCTBUU C KOTOPOU U30TOMOB C YETHBIM YHUCIIOM
HEHTPOHOB 3HAYUTEIBHO OOJIBIIIE, YeM C HEUCTHBIM.
Ouesuano, C npencrasinsiet coboi annoH. CyMMapHbIi 3apsi 3JEKTPOHOB O0JIbIe
CYMMAapHOTO 3apsiaa MpoTOHOB. EciM BCIOMHUTB, YTO 3aps]l 3JEKTpOHA MPUOIH-
3uTeNbHO paBeH 1,6-10-19 K, To, mpoBe/st HECIOXKHBIE PACUSThI, MOXKHO CJIeNIaTh
BbIBOA, 4TO B C pa3sHUIA MEXAY YHUCIOM 3JIEKTPOHOB U NMPOTOHOB COCTABIISIET
68 — 67 = 1. 3uauut C — oqHO3aPSAHBINA AHUOH.
K sTOoMy e BBIBOILY MOXKHO MPUNTH, €CIU MPOAHAIU3UPOBATH LIETIb XUMUUECKUX
MPEBPAICHU U CYTh AIEPHON peakluy, ONUCAHHBIX B YCIOBUU 3aa4u:
“M30TONHBIN COCTaB 3JEMEHTA CIEIYIOUIUiL...”: O3BOSET YCTAHOBUTH AIIEMEHT
[0 €ro aTOMHOU Macce, KOTOPYIO MPUOIKEHHO MOYKHO PacCUUTarh Mo GopMmylie
A =ZyiA;
[ne yi — MonsapHBIE AOIM M30TONOB C MAacCOBBIMH uMciaMu Aj, orcioma A = 79
(Tounoe 3HadeHue — 78,96). U30TOMOB ¢ YETHBIM YHCIOM HEUTPOHOB 3HAYUTEIHHO
0O0JIbIIIE, YEM C HCUCTHBIM.
“J1ys1 ONBITOB MCIOJIB30BAJICS Mperapart, odoramenHbiii 82X” — npu o01ydeHnn
HeHTpoHamMu 00pazoBajcs ceneH-83.
O4eBUIHO, YTO MPHU PACTBOPEHUU CEJICHA B a30THOM KUCIOTE MONIyYaeTcs cene-
HUCTas KUCJIOTA (B OTIIMYME OT cephl). Jla 3aueM TorJa HyXHO OBLIO MPOBOAUTH
030HUPOBAHUE pacTBOpa?

3Se + 4HNO3; = H2SeO3 + 4NO + H,O
[Mocne peaknuu ¢ TUAPOKCUIOM PYOHIUS 00pa30BaICS CENCHUT PyOUIHs:

H>SeO3 + 2RbOH = Rb,SeO3 + H>0.
[IpoxykToM peakiuu ¢ 030HOM SIBJISIETCS CEJICHAT PYOUIUS:

Rb2SeO3 + O3 = RbySeO4 + O,
Takum oOpazom, Oera-pacrnaay HOABEPraeTCs U30TON CelieHa, BXOISAIINI B COCTaB
HOHaSeOfT

8Se  =3Br+ e (B), a non SeO] mpespawaercs B noH BrO4—.
BpomMat-non 061anaeT CHILHBIMU OKHCIUTEILHBIMU CBOWCTBAMH.

2BrOg + 2Cr3* + 2H* = Cr,0% + Br; + H,0 (pu OONBIIMX KOHIIEHTpPA-
LUUAX OKHCIUTENS - IO HAJXPOMOBBIX KHCIIOT, COAEPKALIUX B CBOEH CTPYKType
MIEPOKCUIHEIE [ICTIOYKHY. );

BrOs + Br-+ 8H' = Br; + 4H,0;

2BrOz + 2I- + 16H" = Brz + 1> + 8H»0.

3agaun.

1. 4 3 SKCIICPUMCHTAJIbHBIX JAaHHBIX HU3BCCTHO, YTO YPABHCHUC CKOPOCTHU
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peaxiuu paznoxenus o3oHa 203 = 30, onmckiBaeTcst BeipaxkenueM V=k[03]%/[0].
[Ipennoxxure BO3MOXKHBIN MEXaHU3M JaHHOU PEaKLIUU.

2. B pesynbrate HekoTOpOH peakiuu 0Opa30BalUCh ABa BELIECTBA C MO-
NEeKyIsIpHBIMA Maccamd 4 u 25. Hanummre ypaBHEHHE MPOBEACHHOM pEaKIIvH.
PaccMmoTpuTe BO3MOXKHOCTD pa3IMYHbIX BAPHAHTOB OTBETA.

3. [Ipu cxxuranuu 1 11 6yrana (H.y.) B ©30bITKe KHCIOopoaa BeiaensieTcs 128,5
k/>k, a npu cropanuu 1 r HUKJIOreKcaHa B TeX ke ycnoBusx Boaensaercs 47,1 k/Ix.

1. Berancnure cpeaane sHeprun cBsized C—C u C—H, eciu Temnotsr 00-
pazoBanus H>O u CO; paBHBI, COOTBETCTBEHHO, 286 KJ[>/Momb 1 394 k/[x/Monb,
a DHEepPruH aToMU3aIuH TpaduTa U Bogopoaa coctaBisaooT 715 k/x/monb u 436
K/[>k/MOJIb, COOTBETCTBEHHO (TEIUIOBBIE 3((EKTH MPUBEAEHBI U CTaHAAPTHOU
Temneparypsl 25°C, nepBoHaYalbHBI 00beM OyTaHa W3MEPEH MPH HOPMAITbHBIX
YCIIOBUSX)

2. O0BsicHUTE, TOYEMY IO ITUM AAHHBIM MOXHO BBIYHCIHUTH TOJIBKO MpPU-
MEpHBIE CpeIHIE 3HAYCHHUSI SJHEPTHH Pa3pbiBa U 00Pa30BaHUS CBA3EH.

3. IlpuMeHUMBI U Mody4YeHHble Bamu 3Ha4eHus U1 LMKIONpONaHa U
nukinoOytaHa? OTBET MOTUBUpYHTE.

4. UzBectHO, uTO KapOoHmIbHBIE coenuHenus | u Il npu kunsyeHuu B apo-
MaTHYECKUX PACTBOPHUTENSX C aMHJIOM HATpUs C MOCenyrolnell o0paboTkol 13-
OBITKOM BOZBI 00Pa3yIOT MPOAYKTHI UCKIIOYUTEFHO B COOTBETCTBHH CO CXEMaMHU:

(0]
1. NaNH, OH
%
2. H,0
O COOH
CONH,
1. NaNH,
O — +
2. H,0

[Ipeanonoxure, Kakue MPOLYKTHI 00Pa3yIOTCs B TEX e YCIOBUIX U3 (iryopeHoHa
111, anenadragnona IV, u penanTpeHxuHOHA V:
213



0O=0
@
@

O/

NS

III v v

HOI[TBCp)II/ITe CBOMU MPEAIOJOKCHUA PACCYKACHUAMMU.

5. CHeKTpoCKOMus MPOTOHHOTO MarHUTHOTO pe3oHanca (\H-SAMP, niu IIMP)
— OIHO W3 HamboJiee MOIIHBIX CPEICTB HMCCIEIOBAHNSA CTPOCHHS OPTaHUYECKUX
coennHeHni. B criektpe IIMP kaxqoMy BUy CTPYKTYPHO 3KBHBAJIEHTHBIX AaTOMOB
BOZIOPO/IA B MOJIEKYJIE H3y9aeMOTO COEIMHEHNSI COOTBETCTBYET CBOM MUK (CHUTHAI).
WHTEeHCHBHOCTS TIMIKa B CIIEKTPE MPOIIOPIIMOHATIFHA YUCITy aTOMOB BOAOPOIA AaH-
HOTro BUJa B MoJekyine. Hampumep, B cnektpe IIMP sTanona nMeercs Tpu curHana
¢ COoOoTHOIIeHneM nHTeHcHBHOCTH 3 : 2 : 1. B cnekrpe N,N-nmumerundopmamuia,
castoM ipu 80 °C, HaOIFOMAIOTCST CUTHAJIBI OT IBYX BHIOB aTOMOB BOJIOPO/IA, a TIPH
—70 °C — ot Tpex BuAoB atoMoB. O0BsicHUTE 3TO paznuune. KakoBo cooTHOIIEHHE
WHTEHCHUBHOCTEH MHKOB B criekTpax N,N-muMeruindopmamua, CHATHIX pu —70°C
u ipu 80 °C? Kak 0OBSICHUTH, 4TO B crieKTpe N-MeTmidopMaMuia HaOMIOmaroTCs
CUTHAJIBI IIIECTH BHUJIOB aTOMOB BOJI0po/ia?

6. CBeXenpUTOTOBJICHHBIH BOJHO-CIIMPTOBOM pacTBOP OJHOIO M3 M30MEPOB
2-XJ10p-2-MeTHI0YTAHOBOH KHCJIOTHI C MaccoBoii foneil 10% BpaliaeT miockocTh
MOJIIPU30BaHHOTO cBeTa Ha +5°. Uepes HEKOTOpOe BpeMs YroJl BpalleHHs cocTa-
BuII +3°, a HAa OCaXKAEHHUE XJIOPUA-HOHOB U3 5 MJI pacTBopa norpedosanocs 2,07 mi
pacTBopa HUTpaTa cepedpa ¢ MaccoBoii noneii 10%. M3BecTHO, YTO pacTBOp Mpo-
IOyKTa peakiuu (2-THIPOKCH-2-MEeTUIOYTaHOBAas KUCIIOTa) TOU JKe KOH(UTYypaLH,
YTO U UCXOAHOE BEIECTBO, ¢ MaccoBOil goneit 10 % umeeT yron Bpamenus +2,5°.
(ITmoTHOCTH BCEX pacTBOPOB MPHUHSATH 3a enuHHIy.) OOBSICHUTE U3MEHEHUE yIIia
BpallleHUs IIOCKOCTH MOJIIPU30BAHHOIO CBETA B XO/I€ peakuMu. Paccunraiite cre-
[IEHb NMPOTEKAaHU peakuuu. YTo MOXKHO CKa3aThb O MEXaHU3ME JTaHHOW peakuun?
PaccunraiiTe yron BpalieHus IIOCKOCTH MOJIIPU30BAHHOIO CBETA 110 OKOHYAHUU
peakLuy, UCIONb3ys NPUHIUI AJAUTUBHOCTH.

7. ObpazoBanue 2,2-TUMETWINEHTaHa TPOUCXOTUT TPHU MPOIYCKaHUHU
MpoTieHa 4Yepe3 cMech M300yTaHa C KOHLEHTPHUPOBAHHOW CEpHOW KHCIOTOM mpu
HU3KOM Temrieparype. ToT ske n3omep obpazyeTcs Takxe M Py BBEJECHUH OpOMO-
BOZOPOAA, pa30aBIEHHOTO CyXUM BO3IYXOM, B CMECh TEX XKe YIIIEBOLOPOIOB, €CIIU
PEaKIMOHHYIO CMECh O0JTY4alOT HHTEHCHBHBIM HCTOYHUKOM YABTPa(UOIETOBOTO
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H3IIy4YCHHUS.
[IpemnoxxnuTe MEXaHU3M PeaKIuii, OOBSICHSIONMI 00pa3oBaHue 2,2-TUMETHUIIIICH-
TaHA B YKa3aHHBIX YCIOBUSIX.

[Touemy BO BTOpOM ciyyae BBIXOJ HA3BAaHHOTO H30MeEpa IenTaHa OKa3bIBaeTCA
HUXKE, YeM B IIepBOM?

8. HeruapaneroBast KUCJIOTA MO IEUCTBUEM KOHIIEHTPUPOBAHHBIX TAJIOUI0-
BO}:[OpO}:[HI)IX KHUCJIIOT HpeBpamaeTCﬂ B ):[I/IMCTI/IHHI/IPOH:
O O O
CH
3 HX | |
E—
~CO,
H;C o) o) H;C o) CH,

Kak mpotexkaer 3ta peakuusa? [louemy MCXoaHOE BEIIECTBO Ha3bIBAETCS KUCIOTON?
[loyeMy DUMETWJIMTUPOH BCTYHAaeT B PEaKUHUIO C KHCIOTaMHU C 0Opa3oBaHHEM
YCTOMYMBBIX COJICH, U HE CIIOCOOEH 00pa30BhIBATh I'MIPA30HKI O] JCHCTBHEM 3a-
MEILEHHBIX THAPA3UHOB (Hampumep, 2,4-AHHUTpoPeHITHApa3uHa)?

9. B npou3BoncTBe MHTErpalbHBIX MUKPOCXEM HCIIOJIB3YETCS CIEIYHOLIUI
cnoo0 MOMy4YeHUs IIEHOK CBEPXYUCTOTO TePMaHUs: MOAJIOKKY M 00paser repma-
HUS pacrojaraioT B MPOTHUBOIIOIIOKHBIX KOHIIAX 3alassHHON CTEKIISTHHON TpyOKH,
TyAa k€ MTOMEMIAI0T HECKOJIbKO KPHUCTAJUIOB mofa. TpyOKy BakyyMHUPYIOT, 3aTeM
HArpeBaroT Tak, 4T00bI TEMIIEparypa u3MeHsuack mo ee jumne or 300°C (B Toii
4acTH, e HaxomuTcs repmanuii) no 250°C (B koHue ¢ momiaoxkoit). IMocie
OIPEIEIEHHOr0 BPEMEHU TEPMOCTATUPOBAHHMS BCIO TPYOKy HarpesaroT 10 600 °C u
OTKa4MBaIOT Maphl Hoja. B pe3ynbrare onepaniy Ha TOATOKKE OTydaeTcs IeHKa
TepMaHds 33JaHHOW TOJIIMHBI, YaCTh T€PMaHHUS OCTAaeTCsS HAa CTEHKAaX TPYOKH.
Ha kxaknx XMMHYECKUX pEaKIUsIX M PaBHOBECHSIX OCHOBAaH OMHCAHHBIA CIIOCO0?
KaxkoBsI OymyT MakcMambHO BO3MOXKHBIE IOTEPH T€PMaHUs, €CITH Taphl U3 TPYOKH
orkadark: a) npu 300°C; 6) npu 250°C? HMcxomnas macca repmanus — 1,450 r;
noma — 0,063 1.

10. luaponus ontuveckn akTHUBHOTO 2-xJop-3-peHmniOyTaHa B ILEIOYHOH
cpefie MPUBOAUT K ONTUYECKH HEAKTHBHOMY, IOJTHOCTBIO palleMUYE€CKOMY MTPOAYK-
Ty. Ecniit y4ecTs, 4TO HCXOAHOE BelIecTBO OBIJIO €ANHCTBEHHON CTPYKTYPOH, a HE
CMECBIO CTEPEOHU30MEPOB, TO ITA MOJIHAS PAaLEMU3AIUS SBIAETCSA «aHOMAaJIbHON

a) Kakoe konmu4ecTBo cTepeon3oMepoB uMeeT 2-x10p-3-peHundyran?

0) Hamnumure ypaBHeHUE peakiuy THAPOIU3A.

B) B 1eMm cocTOUT «aHOMaNbHOCTHY IMOJHOM palleMHU3aluu MPOAYyKTa peak-
muu?

r) [pennoxure MexaHu3M, 0OBSICHSIOIINHN TOSBICHUE 3TOH «aHOMAIIUNY.
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I1. Ha nnanere ® cpennsasa temneparypa cocrasiseTr —60 °C, camas pacnpo-
CTpaHEeHHas *KHUIKOCTh Ha Hell — ammuak. Ha ee ciyTauke () cpennsas Temneparypa
—100°C, tam Hanbosee pacnpoCTPaHECHHBIM XHUIKUM BELICCTBOM SIBIISETCS XJIO-
POBOIOPOL.

HanumnTe cxembl cCaMOMOHM3ALMHU KUAKOTO aMMHAKa M ’KHJIKOTO XJIOPOBOJOPOAA.
[IpuBenuTe mpUMepsI BEILECTB, PACTBOPHI KOTOPHIX SIBIISIOTCS KUCIOTAMH U IIETIO-
yam¥ a) Ha TutaHeTe ©; 0) Ha turaneTe Q).

Hanumunre npumep peakuuu HEHTpamu3alud, KOTopas MOXKET MpOTeKaTh
a) Ha ®; 0) Ha (). YKa)KUTe BEIECTBO, KOTOPOE SIBISIETCS COJIBIO B KAXKJOM CiIydae.
Bopa, yuacTBysl B JKM3HEHHOM IIMKJIE 3EMHBIX OpPIaHH3MOB, SIBISETCS U OJHUM
U3 MPOLYKTOB OKHCJICHUsS] OPraHMYeCKUX BemecTB. UTo MOmIo Obl BBICTYNHUTH B
KaueCcTBE OKHCIIUTEN — yYaCTHUKA OpraHUYecKol peakiuu a) Ha ®; 6) Ha (07

12. [Tepuomudeckas cucteMa 3JIEMEHTOB B HAIlIEM TPEXMEPHOM MHUpPE 6a3upy-
€TCs Ha YeThIpeX KBAHTOBBIX YHCIIAX, OMUCHIBAIONIUX MPOCTPAHCTBEHHOE pacipe-
JIeTICHHUE 3JIEKTPOHOB BOKPYT s/jpa aroMa (KOPHU YpaBHEHHS BOTHOBOW (DYHKIIHHN):

n=1,2,3,...; [=0,1,..n-1;
m=0,+1,+2, ..., +l;, ms==%1/2.

[IpencraBum cebe HekoTOpYIO cTpaHy «llTocKomaHIuio» — IByMEPHBIA MHp, TIE
MepHOINYecKasi CHCTEMa JIEMEHTOB OCHOBaHA TOJIBKO Ha TPEX KBAHTOBBIX YHCIAX:

n=1,2,3,..; m=0,%1,£2 .., +(n-1);
ms==+1/2.

Takum 00Opa3oM, B IByMEpHOM MHpE 7 00beAnHseT QYHKUUH [ U m; TPEXMEPHOTO
MUpA, T. €. XapaKTEePHU3YyeT s, p, d,... OpOUTaIIN, COOTBETCTBYIOIINE 3HAYCHUSIM YUCIIa
m. OcHOBHbIE (PU3NUECKUE U XMMHUYECKHE 3aKOHBI TPEXMEPHOTO MHpa IpeTeprie-
BAIOT 3HAUYUTEIIbHBIC N3MEHEHUS IPU NPUMEHEHUH uX K Mupy «llnockonananm».
a) M3o0pasute 1o aHanoruu ¢ oOBIYHON (POPMOI YEThIpe NEPBBIX NEPHOAA «ILIO-
CKOJIAaHZICKOI» MIEPHOINYECKON CUCTEMBI 3IeMEHTOB. [IpH 3TOM B KJIeTKE, KOTOPYIO
JOJDKEH 3aHUMaTh XMMUYECKHH BJIEMEHT, YKaKUTE €ro aTOMHBIH HOMep (BMECTO
CHMBOJIa 3JIEMEHTA) U 3JIEKTPOHHYIO KOH(PHUTYPaLHUIO ero aroMma.

0) Kaxue mnpaBuna B «llmockonmaHamm» COOTBETCTBYIOT MpaBUJIaM OKTETa M
18-31eKTpOHHON 000I0YKH B TPEXMEPHOM MUpe?

B) s xaxkporo u3 sneMeHTOB «llmockomanauny NpeasokuTe aHajor ¢ 7 < 3
W HalUIIUTEe XMMUYECKHH CHMBOJI 3J€MEHTa W3 HaIllero TpexMepHoro mupa. Ha
OCHOBE 3TON XMMHUYECKOH M (PU3HMUECKON aHAJIOTHH MPEACKAKUTE, KAKUe U3 Mpo-
CTBIX BELIECTB, 00Pa30BaHHBIX U3 3JIEMEHTOB ABYMEPHOM CHCTEMBI, OyIlyT TBEpIbI-
MU, KHUIKUMH U Ta3000pa3HbIMH (IIPH HOPMAJIbHBIX YCIOBHSIX).

r) Ilokaxkute rpaduyeckn TEHACHIMIO U3MECHEHHS TEPBBIX MOTEHIHAIOB HOHH-
3alUM aTOMOB 3JIEMEHTOB «IUIOCKOJIAHJCKOI» MEePHOINYECKON CUCTEMBI € 1 = 2.
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[Nokaxwure rpaduyuecky, KaKk BO3PacTaeT AJIEKTPOOTPHLUATEIHLHOCTD 3JIEMEHTOB B
«TIJIOCKOJIAHICKOID TIEPUOANUECKON CUCTEME.

1) IocTpoiite sHEpreTHUECKUe qUarpaMMBbl MOJICKYIISIPHBIX OpOHUTaield HeHTpaib-
HBIX TOMOSJIEPHBIX JBYXaTOMHBIX MOJEKYN 3JeMEeHTOB ¢ n = 2. Kakue u3 stux
MOJIeKyN cTabuibHbI B «Ilnockomananm»?

e) Paccmorpure mpocTeie OMHApHBIE COGAMHEHHS BJIEMEHTOB (7 = 2) C caMbIM
JIETKUM 3JIEMEHTOM (z = |); HanuImMTe UX CTPYKTYpHI 10 JIbIoKCy, IpencKakuTe uX
TreOMETPUYECKYI0 POpPMY U MPEUIOKHUTE ATl HUX aHAJIOTH U3 TPEXMEPHOTO MUPA.
k) N300pasute ruOpuaHbIE aTOMHBIE OPOUTAIIH JJIs JIEMEHTOB C 71 = 2 M yKaXKUTE
tun ruOpuau3annu. Kakoi snmemeHT OyneT OCHOBOW AJsl OPraHUYECKOH XUMHHU
B «Ilnmockomanmum» (ykaxure aToMHbBId HOMep)? Haiimute «mutockonmaHackue»
aHaJIOTH JUIA 3TaHa, dTHJICHA U LUKJIOreKkcana. Kakue THUITBI HIMKIMYECKUX apoMa-
TUYECKUX COETMHEHNH BO3MOXKHBI B «IInockonananm»?

13. Keron (I) CsH120 npu neiicTBun pa3nuyHBIX BOCCTAHOBHTEJEH MpeBpa-
maerca B cnupT (II) CsH140. Crupt (1) npu HarpeBannu ¢ BOAHBIM PacTBOPOM
cepHoil xucnotsl naet ymieBogopon (III) Ce¢Hiz, mpuuem B momekyne (III) Bce
aToOMBI BOIOpOia 3KBUBaNEeHTHBI. [Ipu npomyckanuu napos (1I) ¢ HebonbmIoit mpu-
MEChI0O aMMHaKa HaJl HarpeThIM OKCHAOM aJTFIOMUHHUS MTOTy4YaeTCs] €AMHCTBEHHBIN
yrerogopon (IV) CsHi2. Bemectso (111) Ha X001y MPUCOSTUHSET OMHY MOJICKYITY
Opoma c obpazoanuem Bemiectsa (V) CsHioBra. Bemectso (V) mpu HarpeBanuu:
1m0 100°C ¢ amerarom kanms B yKCycHO# kuciore mpaet yrireBogopon (VI) CeHio.
Bemectro (VI) nprucoeaunsieT oqHy MOJICKYITy OpoMa Ha XOJI0Ay ¢ 00pa3oBaHHEM
Tpex uzomepos Bemiectra (VII) C¢HioBr2, He yunThIBasg onTHYECKUX.

Bemectro (IV) Takke NMpUCOEAMHSET Ha XOJIOAY OJHY MOJIEKyly Opoma ¢ 00-
paszoBaaneM quopomuaa (VII) CsHi2Br2, koTopblii mpu HarpeBaHWH C TBEPIBIM
KOH B npucyrctBuu cienos 3tanona cHagana 10 150°C, a 3arem go 230°C maer
yresogopon (IX) CsHio. YrmeBomopon (IX) mpu HarpeBaHmm C MeEIKOpasapo-
OyeHHBIM HaTpueM B 3dupe oOpazyet mponsBogHoe CsHoNa, a mpu HarpeBaHuu ¢
pa3baBiieHHBIM BOJHBIM PACTBOPOM CEPHOM KHCIIOTHI B MPUCYTCTBUH KaTaJIUTHYE-
ckux KonmuectB cyiabdara prytu (I1) npeBpamaercs B ucxonnsiii ketoH (I).

a) [IpuBenute cTpykrypubie ¢popmyinsl BemecT (1)-(IX) u ux Ha3BaHus, 0T-
BEYAIOIME COBPEMEHHBIM ITPaBMJIaM XUMUYECKON HOMEHKIIATYPHI.

0) C moMonIpI0 KaKMX PeareHTOB U B KAKUX YCIOBHUIX OOBITHO MTPOBOSAT IIpe-
Bpamienue Bemectra (1) B Bemectro (11)?.

B) Mosxet au BemectBo (II) nmers ontndeckue mzomepsl? Kakoil mpomgykT
oOpasyeTcst IIpy IpU OCYIISCTBICHUH MPEAI0KESHHON BamMu cxeMbl nipeBparieHus
(D B (1D)?

r) [Ipennoxxnre mexanusm mnpespamienus (I1) mon neiicTtBueM cepHO# Kuc-
notsl B (). O6wsicaute npespamenue (I1I) B (IV) Ha okcuze anoMuHus. 3a4eM B
ATOW peakIny HeOOXOAUMO IPUCYTCTBHE aMMHuaKa?
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) [Mouemy npespamenue (V) B (VI) mporekaeT B MATKHX YCIOBUSX, a TIpe-
Bpamenue (VIII) B (IX) Tpedyer ®eCTKUX YCIOBUI M OTYETIIMBO NIPOTEKAET B JIBE
craguu? 3aueM B MOCIETHEM ClIyyae HEOOXOAMMO MPHUCYTCTBUE CIEAO0B 3TaHOMa?
e) OObsicHuTe MpUYMHBI 00pa3oBaHus Tpex u3omepos mpu peakuuu (VI) c
OIHOM MoJIeKy0i Opoma.

14. OxucieHre OJHOTO M TOTO K€ HENpenelbHOTro YINIEBOIOpOaa ION AeH-
CTBHEM Pa3JINYHbIX OKUCIUTEIEH NPUBOAUT K PA3IMUHBIM NpoayKTaM. Tak, npu
MPOITYCKaHUH ATWJICHA YE€PE3 HEUTPAJIbHBIN BOAHBIN pacTBOP NIEPMAHIaHaTa KaJns
obpasyetcs coequnenune A cocraBa C;HeOx. Te ke BelecTBa pu B3aMMOACHCTBUH
B IOJKHUCJIEHHOM CEPHOM KHMCIIOTOM pacTBOpE MpU HArpeBaHUU JAIOT JTUOKCH]L
yriiepoaa u Bomay. B3ammopelcTBHE MONEKYISIPHOTO KMCIOPOAa ¢ 3THICHOM IpU
MO/PKUTAaHUH CMECH TaKXXe JaeT JUOKCHU] yIIIepo/ia U BOAY, OJHAKO MPOIMyCKaHNe
TOM K€ CMECH HaJl HarpeThIM CepeOpSHBIM KaTajJn3aTopoM JaeT coenuHeHue B
cocraBa CoH4O, He maromiee peakiuy cepeOpstHOrO 3epKana M MpHU JeHCTBUHU
BOJIBI B MPUCYTCTBUH KHUCIOTHI MpeBpaliaromeecs B coennuenne A. Ecnu Ty e
CaMyl0 CMeCh TOJIBEPTHYTh JCHCTBHIO MaJIaJIMEBOTO Karajau3aropa, To odpasy-
ercsa coenuaeHne C cocraBa CoH40, maroriee peakiuio cepeOpstTHOrO 3epKayia u
HE TMpeBpalaromieecs Mpu ASHCTBUU BOABI B A. AJUIOTPONHOE BHIOM3MEHEHHE
KHCJIOPOIa — O30H C 3THJIEHOM 00pazyeT coequnenue X cocrasa CoH403, koTOpoe
IIpY JCHCTBUU BOABI IPEBPAILAETCS B SKBUMOJISIPHYIO CMECh MYPaBbUHON KUCIIOTHI
U GopManpIeruia, a Py peakiluy C BOJHBIM PAcTBOPOM cCyib(uTa HATPHUS JaeT
dbopmanblerua u cyibdar HaTpHsL.

* UzoOpasure cTpykTypHbIe GopMysIbl coenunenuit A, B u C.

® Hanumure moraeie MOJICKYJIAPHBIC YpaBHCHUA OIMMCAHHBIX B 3a/1a4€ IIPEBpa-
LIEHUM.

*  YCTaHOBUTE CTPOEHME YIIIEBOJAOPOAa Y, YCTOMYMBOIO K JEUCTBUIO KaK HE-
TPaNbHOTO, TaK M TOAKHCIECHHOTO DPAaCTBOPOB I€pMaHTaHaTa Kallus, €CIH
HU3BECTHO, YTO B KQYC€CTBC €AMHCTBCHHOI'O OPraHUYCCKOro IMpoOaAYyKTa IIpU I10-
clieIoBaTeNlbHON 00paboTKe Y 030HOM M BOJAHBIM PaCTBOPOM CYNb(UTa HATPUS
siBrsieTcs BemecTBo coctaBa CoHoOo.

4-Xn0pOeH30IMOKCOIT

ﬁ>

CIOCOOCH BCTYNATh B PEAKIMIO C CyXUM MeTHiIMarnuinoauaoMm. O6padoTka mpo-
IYKTOB 3TOH peaklny BOJOW IPUBOANUT K 00OpAa30BAHHUIO CMECH IBYX H30MEPHBIX BE-
LIECTB, coAepxamux xjop. Harpesas 3Ty cMech ¢ M30BITKOM KOHIEHTPUPOBAHHON

HOJIOBOJIOPOTHOM KHCIIOTHI, YAAETCS BBIACIUTD TONBKO 1,2-THOKCH-4-XTT0pOSH30I U
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JKUAKOCTD, conepakainyto 15,38% yrnepona, 3,21% Bogopona u Hoz.

a) KakoB cocTaB peakiiMOHHOH MaccChl 10 00pabOTKH BOIO#?

0) YcTaHOBUTE CTPOCHHE H30MEPHBIX BEIIECTB, MOJTYYSHHBIX U3 4-XIIOpOCH-
30/IMOKCOJIA TTOCIIe 00PadOTKH BOJOM;

B) HanuimmTe ypaBHEHUS YIIOMSIHYTHIX XUMHUUECKHX PEaKIINH.

16. [Ipu uccnenoBannu OEIKOB YacTO MPHUMEHSIOT PEAreHThbl, CEJIEKTHBHO

MIPUCOEANHSAIONINECS K OJHOM WJIM HECKOJBbKHM aMHUHOKHCIOTaM, BXONALINM B
cocraB OenkoBoi 1ienu. OJIHUM U3 TaKUX pearcHTOB-MOAM(DUKATOPOB SIBISETCS
areTwIaneTol (meHtaanon-2,4). OH TPUCOSAUHSICTCS K OCHOBHBIM aMHHOKFIC-
noram apruauHy (CsH14N4O2) u mm3uny (CsH14N203). Ecmm o okoH9anw# 310
peakuy B pacTBOp I00ABISIOT U30BITOK I'MIIPOKCHIAMUHA, YIaeTCsi OOHAPYKHUTh
MIPOAYKT MPUCOETMHEHNS PEareHTa TOIbKO K OAHOM M3 3TUX aMHUHOKHCIIOT.

a) Hanmmmure cTpykrypHBIE (03pMysIpl aprHHAHA U TU3WHA.

6) Kak mpucoennHseTcs peareHT K apruHuHy U JIH3UHY?

B) KoTOpslii U3 NpOAYKTOB MPUCOEIMHEHUSI pPEeareHTa yCTOMYMB K ACH-
CTBHIO THAPOKCHJIAaMUHA U TToYeMy?

r) Kak pearupyer ¢ rHIpOKCHIaMUHOM BTOPOIl MPOAYKT MPUCOEAMHEHUS
peareHra?

n) C xakoil 1enpl0 MPU HCCIEAOBAaHUUA OCTKOB MPUMEHSIOT PEarcHTHI-
MoaudukaTopsi?

17. [peanoxure MEXaHU3MbI OTPABIISIOIICTO JCHCTBUS CIEAYIOIUX IUPOKO-
M3BECTHBIX SIOBUTHIX BEIIECTB, HCXOSI U3 MX XUMHYECKUX CBOMCTB. [Ipemioxkute
XMUMHYECKHE CMOCOObI HEHTpANTHM3aluK 3THX SIIOB MPU TOMAJAaHUUA B OPTraHU3M
yenoBeka. [IpuBeanTe XMMUYESCKHE PEAKIIUH, TIOSICHSIOIIME BaIlld PACCyKACHHS.
a) KCN; 6) HgCl; B) CO; ) CH20; 1) H»S; e) unpur.

18. TakoBa CTpyKTypa Iienu OHWoNojnMepa - PUOOHYKICHHOBOW KHCIOTHI
(PHK):
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buononnmep ne3oxcupubonykimenHoBas kuciora (JIAHK) ortmuuaercs or PHK
Tosbko orcyTcTBueM OH-rpynm B 2'-mOJoXKEHHUSIX BO BCEX 3BEHbAX Lenu. Kak
BHJHO M3 PUCYHKA, 3TH BEIIECTBA IMPECTABIAIOT cO00i MomuMepHble AmI(OUPHI
dhochopnoii kuciorel. Pacmemrenne mermm PHK B menounoit cpene (mmenodHom
THIPOJIH3 ) TIPOTEKAET JIETKO U MPUBOAMT K 00Pa30BaHUIO CMECH PaBHBIX KOJIHYECTB
CIIEIYIOINX BEIIECTB:

5' 5
HO—CH, B HO—CH, |, B

H H H H

Z0;P—0 OH OH O—PO;>
JHK B meno4Hoi cpene He TUAPOIU3YETCS.
a) [pemnoxure Mexannsm menodnoro runponmnza PHK, o0bscHstommit 00-
pa3oBaHHE CMECH MPOIYKTOB.
0) OObsicHuTe MpUYMHY 3HaYUTENbHO Oombiiel ycroiunBoctu JHK k mie-
JIOYHOMY THJIPOJTH3Y.
B) Kakoe cTpoeHmne nMEIOT 3aMecTUTENH, 0003HAaYeHHBIC Ha PUCYHKAaX CHM-
BOJIOM «B»?
19. HenpenenbHblii yriaeBog0poa HOPOOPHAIUECH IPU OCBEIICHUH U30MEPHU3Y-
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eTcs B IPEeNeNbHBINH YIIEeBOJOPO KBaJAPHLMKIAH, a IPU IEHCTBUU KaTalu3aropa
npoTekaeT oOpaTHast peakuus:

hv _
/ — [Rh(CO)Cl,]

Ora peaxius MOXeT ObITh HCIIOB30BaHa B (POTOXMMHUECKHX KKYMYIATOpaX COJ-
HEYHOU SHEPTHH.

[Ipu mommaoM cropanuu 1,00 T HOpOOpHAAKEHA M KBaIPHUITMKIaHa BEIICIAETCS CO-
otBeTcTBeHHO 39,8 1 41,9 KJI>K TEIIOTHI.

1) Hanumure ypaBHEHUs peakuuid CropaHusl.

2) Omnpenenute MONBHBIE TEIJIOTHI OOPa30BaHUS MAaHHBIX YTIEBOIOPOAOB,
€CJIH TETUTOTH 00pa30BaHuUs YIIEKUCIIOTO raza u BoAasl paBHbI 393,5 u 285,8 xJ{x/
MOJTb COOTBETCTBEHHO.

3) KakoBa MuHMManbHas JIMHA BOJIHBI CBETA, KOTOPBIM MOXKET BbI3BATh Ipe-
BpalieHne HopOOpHaANeHa B KBAAPUITUKIaH?

IMocrosiuuas ITnanka h = 6,62« 10-34 Ik« ¢, ckopocTh cBeTa ¢ = 3+ 108 M/c.

20. TeOpCTI/I‘-ICCKI/Ie MNpeACTaBJICHHUA O MEXaHU3MaX HyKJ'ICO(I)I/IJ'H)HOI‘O 3aMCIIC-
HHS OBLTH pa3pa60TaHLI B 20-x rogax aHINIM4YaHWHOM HHFOJ’IBL[OM. OI[HaKO YK€ B
CepeaArHEe CTOJICTUMA Ooiee TINATCJIBHBIC MCCIICOOBAHHUA ITOKa3aJik, YTO KJIaCCHYC-
CKHE MCXaHHN3MBI SNI nu SN2 ABJIAIOTCA CKOPEC UCKIIIOYCHUAMU, YEM IIpaBUJIaMU.
Bot HCKOTOPLIC U3 IMOJYUCHHBIX TOrJa pE3yJIbTATOB!:

I
HC_  H Hs
/C=C ~—* (Cl—C—CH=(CH,
H;C CH,Cl S
3

Takoe paBHOBecHe yCTaHABITUBAETCS, HAIPUMED, B arieToHe. [Ipraem odMeH xmopa
Ha MEYCHBIN M30TOI He HaOIromaeTces, eciu 100a3uTh kK pactBopy LiCl*.
II. st coenmaeHMAs
H Bo
| Il
Cl c—0—cC NO,

B pacTBopHTene areTroH-Boaa (9:1) ObUTM M3MEpeHBl CKOPOCTH paleMHU3alun

(Vrac), ruaponusa (Vsoly) U 9KBUINOpUpoBaHust (epexonoB) MeTKH (Veq):
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180 0

—C—0— —> —C—"%0—
a TaKXe WX 3aBUCHMOCTH OT KOHIIGHTPAITUH T00ABIISIEMOT0 a3uia HaTpus (HyKIIeo-
¢uibHbIA areHT). IIpu 3TOM OKa3anock, YTO Veq™ Viac™ Vsolv U Veq HE 3aBUCHUT OT

KOHIIEHTpamu# N3~, @ Viac B Vsoly YMEHBIIIAIOTCS TIPX Bo3pacTaHuu [N3].
III. Hns pactBopa

(Ijl
Cl C

B YKCYCHOHM KHCIIOTE CKOPOCTh PaleMU3alii OOJbIIIe CKOPOCTH CoimbBoM3a B 30
pas.

V. st ckopocTel CoOMbBONIM3a HEKOTOPHIX 3(upoB, Hanmpumep, napa-CHs-
CsH4—CH2—CH>—OTs (Ts = napa-CH3—CsHs4—SO,—), Habmonanmwcy cienyonme
3aBHICHMOCTH OT KOHIIEHTPAIUU JOOABIECHHBIX COJIEH TUTHS:

V solv V solv

I/ > [LiCIO,] ‘/ > [LiOTs]

s onmcaHus 3THX (HaKTOB MPUILIOCH MPEANONOKUTh, uTo RX (coemuHeHwus,
CHOCOOHBIE TUCCOIMUPOBATh HA MOHBI B PACTBOPE) HAXOMATCS B PABHOBECHU HE
TOJILKO CO CBOOOTHBIMHU COJIbBATHPOBAHHBIMUA HOHaMK R 1 X, HO Takxke U C He-
KOTOPBIMHU JPYTMMH YaCTHUILIAMHU.

Bompocsr:

a) UTo 3T0 MOTYT OBITh 3@ YACTHIIBI?

0) Onupasich Ha BeIBHHYTOE Bamu npenmnonoxenue, 00bSICHUTE BCE MTPUBEICHHBIC
BBIIIIC YKCTICPUMECHTAIILHBIC (haKThI.

21. Peaxyus onybnuxosana 6 2011 200y:

Ilpn peakumu OUITWIOBOTO 3(Hpa MaJOHOBOH (IPONAHIMOBOI) KHCIOTHI C
TUOPOMITAHOM B NPHCYTCTBUH ITUIIATAa HATPHS C MOCIEAYIOIUM THAPOIU3OM U
00paboTKOH TEePOKCHAOM BOAOPONA IMOJTYYACTCS OKHCIHUTENb, MPEBpAIIAtONINil
COCIIMHEHHS C IBOMHOM CBS3BIO B JHMOJBI. ATOMBI BOJOPOJA B 3TOM OKHCIIHTEIE
XMMUYECKH 3KBUBAJICHTHBI (T.€. HEPA3IMYUMbI B XUMHUYECKUX peakiusix). O KakoM
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COEMHEHNHU UJET peub?

22. IIpu oxucnenuu yrieBomopoga A BOJHBIM pPacTBOPOM IIe€pMaHTaHara
KaJIus TOCJIe pa3ioykeHUs peaklIMOHHOM cMecH BbIJIEIeHbI JIBe KUcioTsl B u C:

COOH
1. KMnOy4
_— +
2.H* OH
COOH COOH
A B C

[IpoBeneHwue 3TOI k€ peakuu B IPUCYTCTBUU CyIb(ara MarHusi IPUBOIUT TOIHKO
K Kuciore B.

Bomnpocsr:

a) [peanoxure MexaHu3M oOpa3oBaHus KUCIOTH C.

0) OObsicHuTe BIUsSHUE Cylb(ara MarHus Ha pe3yJabTaT OKHCIICHUSI.

23. Hccnenyercs crpoenue ymieBoopoaa X. Macc-ClieKkTp ero Coiepx uT Mo-

nexysipHbiid ik 130; B ciekTpe mpoTOHHOTO MarHUTHOTO pe3oHanca (IIMP) mpu
100 °C oOHapyKXHBaeTCs TOIBKO OJMH CUTHAN MPOTOoHa (O = 4,2 M.1.), 9TO 03Ha4aeT
PaBHOLIEHHOCTH BCEX BOAOPOAHBIX aTOMOB, a MPH OXJIAXKIECHUH CTPYKTypa CHEeKTpa
YCIIOXHSETCS — TOSABIISIFOTCSI YE€THIPE PA3IUYHBIX TPYIIBI CUTHAJIOB: AJTHIIBHBIC
MIPOTOHBI, IBa BUHIJIBHBIX U [IUKJIONPOIaHOBEIE. BemecTBo X TepMUUecKH yCTOM-
YHBO U JIETKO BO3TOHSAETCSI.

X MoNydeH KUIITYCHUEM ITUKIOOKTaTeTpacHa ¢ MOCHeayonmM YD-00mydeHneM
(BTOpBIM TIPOJYKTOM B 3TOM CHHTE3€ SIBJISIETCS OEH30J1, M OOJbIIe HUKAKHX Op-
TaHMYECKUX MPOoAyKToB He obOpa3zyercs). Ilpu 350°C u3 X obpasyercs BEecTBoO
Y, Takxe UMerolee B Macc-criekTpe MoJeKymsapHbiid muk 130, Ho [IMP xotoporo
COZEPIKUT JABE TPYIIIHI MUKOB — OKOJI0 6 M.a. u 2,5 m.a. Ilpu HarpeBanuu B mpu-
CYTCTBHUH IUIATHHOBOTO KaTajan3aropa u3 Y MoiaydaeTcs Z, ¢ MOJEKYISPHBIM THKOM
128 B Macc-CcIeKTpe, U TOIBKO OJTHOM TPYIIIOi MPOTOHOB OKOJIO 7,5 M.II.
Onumurre ynoMsHyThIe BbIle Bemectsa. [lomymaiite, mogemy X 6e3 oxiaxaeHus
MMeeT SKBUBAJIEHTHBIE aTOMBI BOIOpOaa?

24. [Ipu pagukansHOI comonuMepu3au MOHOMEPOB A 1 b oOpasyeTcs cra-
TUCTUYECKHUH COMOIUMEP, COCTaB KOTOPOTO 3aBHUCUT OT COOTHOIIEHHS KOJINYECTB
MOHOMEPOB B CMECH H HX peakuoHHoi criocoOHocTr. B 1933 rony I'.1lITaynuarep
MI0KAa3aJl, YTO CYIIECTBYIOT MOHOMEPHBIE Iaphl, KOTOPBIE 00Pa3yIOT COMOIMMEPHI C

MMpaBUJIbHBIM Y€PEAOBAHUEM MOHOMCPHBIX 3BCHLCB IIPU MIOOBIX COCTaBax cMecel
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MoHOMEpOoB. ONIMH U3 Mapbl MOHOMEPOB SIBISETCSI CUIIBHBIM 3JEKTPOHOPAKIEI-
TopoM (okcupn cepsl (IV), ManenHOBBIM aHTHAPUA), IPYrod — SIEKTPOHOLOHO-
poM (oneduHsl, AueHsl U Op.). MccienoBaHus, BHIMIOIHEHHBIE aBTOPOM 3aa4d
B.B.T'ony6eBeim mMeTomom DIIP, mokazamu, 4To B XoJe MpoIecca MOJIMMEpU3aliu
TaKOW Mapbl HAOIIIOIAETCS PaIKall TOJIBKO OJTHOTO MOHOMEpa. SIBIeHne Yepenyro-
IIeics COTMOIMMEPH3AIIMH UCUEPITBIBAIOIIETO OOBSICHEHUS 10 CHUX IOpP HE UMEET.

a) [Ipemnoxure MexaHU3M, KOTOPBIH MOT OBl OOBSICHUTH 00pa30BaHKE Yepe-
JOYIOLIErocsl CONOINMepa.

0) HanummTe kuHeTHYECKOE ypaBHEHHE, OTBEYArollee IPEIIOKECHHOMY
MEXaHU3MY.

B) [Ipu kakoM cocTaBe cMeCH MOHOMEPOB CKOPOCTh COMOJIMMEPU3ALINY MaK-
cuMaibHa? OTBET NOATBEPIUTE PACUECTOM.

r) W3BecTHEI cityuau, KOT/Ia, B OTIMYNE OT OOBIYHOHN paIMKaIbHOM MTOIIMMEPH-

3aluun, CKOpOCTb qepe;[yfomeﬁca COMOJIMMCpPU3alU C TIOBBIIICHUCM TEMIICPATYPhI
magaeT. Kak 3To MOXXHO OOBSICHUTL HA OCHOBAHMH Ballleii TUIOTE3EI?

25. N3BecTHO, YTO N1 HEKOTOPBIX KOMIUJIEKCHBIX COEJUHEHUM BO3MOXKHO
CYyIIIECTBOBAHHNE HECKOJIBKUX CTEPEOU30MEPOB.
a) B kakux ciyyasix OKTa’[IpUUYECKHE KOMIUIEKCHI METajljla C IIECThIO

OJTHOATOMHBIMHU MOHO/IEHTAaTHBIMHY JINTaHIaMH OyayT XupaiabHeIMu? OOcyauTe Bce
BO3MOXKHBIE CIIydaH, a JUIsl IPOCTEHIIero n300pa3nuTe MpOCTPAaHCTBEHHOE CTPOe-
HUE BCEX U30MEPOB.

0) Kak m3MeHuTCcs Ball OTBET HA BOMPOC a), €CIH JIMTAHAbl MOTYT OBITh
MHOTOaTOMHBIMH W OWIGHTaTHBIMU?

B) MoryT 51 ObITh XMpaNbHBIMH KBaJIpaTHbIE KOMIUIEKCHI C OTHOATOMHBIMU
MOHO/IEHTAaTHBIMH JTUTaHIaMH?

r) Kak m3meHuTcs Bamr OTBET Ha BOMPOC B), €CIM JMTaHABI MOTYT OBITh
MHOTOAaTOMHBIMU ?

) N3o0paszure mpocTpaHCTBEHHOE CTPOCHHE BCEX BO3MOXKHBIX H30MEpOB

OKTadIpuUecKoro komriuiekca ML3, rme M — non meramna, a L — OumeHTaTHBIH
CPIMMCTpPI‘-IHLIfI JIUTa"na. B xakoM OTHONIIEHWH ATH HN30MEPLI OTHOCATCA APYT K
apyry?

e) N3BecTHO TONBKO J1Ba M30MEpa COENNHEHUS Cr(en)g+ TJe en — STHICHANA-
MuH. OOCynuTe, COBMAAAET JIK 3TOT (aKT C BalllMMK BBIBOJAAMHU?

x) [Ipennoxxnte METOA MONTYYEHHS YIMOMSHYTHIX B BOIPOCE €) U30MEPOB B
yucToM Buje. [laiite 00bsICHEHHE MPEJIOKESHHOMY CIIOCO0Y.

3) st OKTasaprUyYEeCcKUX KOMIUIEKCOB Zn(en)g+ u Ni(en)g+ H3BECTEH TOJIBKO
onuH n3omep. Kak 310 cornacyercs ¢ BalllMMU BBIBOJIaMH?

26. IIpn mccnenoBaHMKM HEKOTOPOTO TeNTaleNTHIA MOJYYEHBI CIEAYIOIINE
Pe3yJIbTaThI:
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1) Iocne momHOTO €ro ruApoN3a OOHAPYKEHBI aMUHOKHCIIOTHI: BaJlH,
TUPO3UH, JIU3UH U [TyTAMUHOBAs KUCIIOTA.

2) Ilpu pH 6,5 o0uwmii 3apsn rentanenTuaa paBeH +2.

3) [ocne ormenenuss N-KOHIIEBOH aMHHOKHCIOTBI 00pa3oBalicsl TeKca-
menTu ¢ oomumM 3apsiiom +3 mpu pH 6,5.

4) XumotpurncuH (pepMeHT, paclIeIUIAIONINA NENTUAHYIO CBA3b MOCIE
apOMaTUYECKON aMHUHOKHUCIIOTHI) paclIeIuiaeT TeNnTarlenTu] Ha Tpu (pparMeHTa:
Tpunentug A u nsa aunentuna B u C.

5) Ilpu anexrpodopese MPOAYKTOB pacLIemIeHUs XUMOTPUIICHHOM IIPH
pH 6,5 nonyyena snexrpodoperpamMmma Bua:

- +

oz
°0
° >

Bomnpocstr:

a) CKOJIbKO OCTaTKOB ITYyTAMHWHOBOM KHCIIOTHI Y JIN3WHA BXOIUT B COCTaB TemTa-
nenTuaa’?

0) KakoB N-koHIIEBOW OCTaTOK?

B) CKOJIBKO OCTAaTKOB TUPO3WHA M BaJIMHA BXOJIWT B COCTaB TenTaneTnaa?

r) KakoB o0mmnii 3apsin dparmentoB A, B u C?

1) KakoB aMHHOKHCIIOTHBIN COCTaB KaXxaoro (hparMenTa?

¢) KakoBa nmepBruyHas CTpyKTypa renranentuia’?

’K) MOXeT JTi TenTarenTy o0pa3oBarh o-crupais mpu pH 6,5 u ipu pH 1272

Bce oTBeThI nosicHuTe.

Pewenusn:
1. st onpeseneHrs MeXaHu3Ma 3auIIeM BO3MOXKHBIE PEaKIIUU MPOTEKaro-
e npu pazioxeHuu Os:

03=0,1t0"

O0°+03=20,

0°*+0°* =0,

O4eBHTHO, YTO TPEThSI PEAKIIUS HE MOXKET UMETh CYIIIECTBCHHOTO BIIMSHUS Ha MPO-
1IeCC pa3joKEHUs, TAK KaK KOHIICHTPAIIUS aTOMapHOTO0 KHUCIOPOAa B CMECH Maja.
Taxoke JIOTUYHO TPEATOIOKUTh, YTO TIEpBasi peaKiius PaBHOBECHA, a BTOpas He00-
paruMa. 3anuiieM BhIpaKEHUE JIsi KOHCTAHThI PABHOBECHUS TICPBOM peaKIuu:
K=[02]-[0O°]/[O3].
Bripazum 0TCIOMa KOHIIEHTPAINIO aTOMAapPHOTO KHCIOPO/Ia U MOJCTaBUM €T0 B BHI-
paxXeHue NIl CKOPOCTH BTOPOU PEaKIIUU:
[0°]=K-[03])/[O2]
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V2=k-[0°][05]

Vo =k-K:[03]%[0:]
[ony4yeHHOE BBIpayKCHHE aHAIOTUYHO JaHHOMY B ycioBuH (k' = k-« K), mostomy
BBIIIEU3JIOKEHHBIN MEXaHU3M CJIEAYEeT CIYUTATh MPABAONOA00HBIM.

2. Kakoii-To He CIUIIIKOM OOBIITOH BRIOOP BEMIECTB C MOJICKYIISIPHOI Maccon
4 mpenocrasisietr Tabnuia Menaeneesa: renuid, aevrepuii, HT, rne T — Tputnit; u
BC€, COOCTBEHHO.
[TompoOyem cMomenrpoBaTh peakinu, MPOYKTOM KOTOPBIX SIBIISIETCS
— TeJIUI U YTO-TO C MOJEKYISIPHOM Maccoi 25: 4TO-TO HE OUYEHb MOTy4aeT-
cst; maxke ¢ Tabmumamu TypoBoit HU9ero Kpome JecopOIry renns u3 HUTpuaa dopa
HE TIPUAYMBIBAETCS, HO 3TO, CTPOTO TOBOPS, HE SIBIISETCS XUMUIECKOH peakiuei.
— C JiefiTepueM Imoiydre:
26Li + 2DF = 26LiF + Dy
W, mo unee, nomkHa CymecTBOBATH peakius nqeruapruposanus copaszomna (N3B3Deg):
N3B3D¢ = BN + D,
— HT nony4aroT aHaJIOrM4YHO:
SLiT + HF = 6LiF + HT

3. Brruncium MONBHYIO SHEPTHIO CropaHus OyTaHa

Q1=128,5-22,4 = 2878 k/Ix.
U3 mnomyueHHOTo 3HAYECHUS] SHEPTHU CTOPAHUS MOXHO BBIUYMCIUTH TEIJIOTY 00-
pasoBaHust OyraHa. Bytan cropaeT o ypaBHEHHIO:

C4H1o(r) + 6,505() = 4COA(r) + SH20(k) + 2878 kJIk.

Temtora obpazoBanus Oytana Q(CHs) MoXeT OBITH BBIUHCICHA KaK Pa3sHOCTH
MeXay Temoramu oOpazoBanus CO; M BOABI W OOIIEH TEIUIOTOW cropaHus (cC
y4eTOM K03 (UIIHEHTOB):

Q(CsHip) = 4Q(CO2) + 5Q(H0) — 2878 =
=4394 + 5286 — 2878 = 128 kI k.

st pacuera sHeprun paspeiBa C—H u C—C cBs3ell B MOJIEKyIIe BEIIeCTBA MOYKHO
BOCIIONIb30BAThCS 3HAYCHUSIMA SHEPTUU, COOTBETCTBYIOIICH IOJHOMY pacnany
BEIIECTBA HA AIEMEHTAPHBIC YITICPO U BOIOPOJ MO YPABHEHUIO:

C4Hio(r) = 4C(r) + 10H(r) + Qs

Jia pacdera BOCIONb3yeMCsl YPaBHEHUSIMH, OTPAKAIOIIUMU 3aTPaThl SJHEPTUH Ha
pacman Moisi OyTaHa Ha TpauT W MOJEKYISPHBIH BOJOPOJ, IOJIHOE HCIIAPEHHE
(aromm3anuio) rpaduTa 10 ATOMApPHOTO YIIIEpOoa U JUCCOITUAIIMIO MOJIEKYI BOJO-
pola Ha aTOMBI:

C4Ho(r) = 4C(rpadmur) + SHa(r) — 128 xJIx
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C(rpadut) = C(r) — 715 xJIx (D)
Ha(r) = 2H(r) — 436 x/]x )

CyMMHpY$ 3TH YpaBHEHHUS, IOy YHM:

Q2=4+(-715) + 5+(—436) — 128 =-5168 x/Ix.
O0603HaunM 3HEPTHIO pa3pbiBa cBszeil yriepoa—yriepon Q(C—C) = x u sHepruto
paspsiBa cBs3elt yrepoa—Bonopon Q(C-H) =vy.
B momnekyne 6yrana npoucxoaut pa3pbiB 3 csizeit C—C u 10 cBszert C—H.
Ortcrona nomnydaeM ypaBHEHUE:

3x + 10y =-5168 (x/Ix) (A)
Temutora cropanus Mons nukiorekcana (M==84):

Q3=47,1-84=3956 (x/Ix).
Hcxons u3 ypaBHEHHS CrOpaHUs IUKJIOTEKCaHa

CsHi2(x) + 903(1) = 6CO2(T) + 6H20(k) + 3956 kJIx,
BBIUUCIIUM TEIUIOTY 00pa30BaHus LIUKIOTE€KCaHa:

Q(CsHi2) = 6Q(CO2) + 6Q(H20) — 3926 =

=6+394+6-286 — 3956 = 124 (x/Ix).

Kak u B ciyyae OyTaHa, BBIYHCIMM TEIJIOTY aTOMHU3AIMH [IUKJIOTeKCaHa 1Mo ypaB-
veanto CeHi2(x) = 6C(1) + 12H(T) + Q4.
KoMOUMHUpYs ypaBHEHUS PA3IOKEHHUS IUKIOTEKCAHA:

CsH12(x) = 6C(rpacdut) + 6Ha(T) — 124
c ypaBHeHusMH (1) u (2), monyvaem:
Q4=6+(=715) + 6+(—436) — 124 =-7030 (x/Ix).

B Monekyne nukiorexkcana npoucxoaut pa3peiB 6 cesazeir C—C u 12 ceszeir C—H.
Ortcroza creyer BTopoe alnredpanieckoe ypaBHEHHE:

6x + 12y =-7030 xIx (B).
Pemmas cuctemy anrebpanueckux ypaBHeHui A u B, moixygaem:

x = (5Qs4— 6Q3)/12 = —345 x/[)x/moinb (3Heprus paspsia ceszeit C—C),

y = (2Q3 — Q4)/8 = —413 xx/Moib (areprus paspeiBa cBszeit C—H).
BrIunciieHHbIE BEIMYUHBI BEChbMa TPUOIM3UTENBHBI, TAaK KaK pacyeT MpOBEJCH B
MPEATOI0KEHUH, YTO SHEPTUH pa3pbiBa u oOpazoBanus modoi C—C u C—H cBsizu
B MOJIEKYJIe OJMHAKOBEI. B TO ke BpeMsi W3BeCTHO, 4To 3Heprum paspeiBa C—H
CBSI3U TIPU TIEPBUYHOM, BTOPHYHOM M TPETHYHOM aTOMax YIJIepoja OTINYalOTCs
npumepHo Ha 10%. Kpome Ttoro, mocnenyrommuid OTpBIB aTOMOB BOZOPOAA OT
BO3HHKAIOUINX paauKayioB, Hampumep, nepexoasl CH3— CH> — CH — C Oynyt
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COTIPOBOXKJAThCS Pa3HBIMHU SHEPreTHYECKUMH 3aTpaTaMy Ha Ka)JIOM U3 ITaroB
nporecca. Ilonmyuennsie cpennue 3HaueHus sHepruit csazed C—C u C-H wmaino-
MPUMEHHUMBI JUIs1 UKJIOTPONIAHOBON M IMKIIO0YTaHOBOM CUCTEMBI, TaK KaK B 3THUX
CUCTEeMax MMEEeTCsl CHIIBHOE YITIOBOE M TOPCHOHHOE HarpsiKeHHe (3aCJIOHEHHOCTh
aTOMOB BOJIOPO/Ia B MJIOCKOM MoOJIEKyse IIUKJIONpONaHa), KOTOpble BBI30BYT CHIIb-
HOE UCKa)XCHUE BEJINYUH HEPIU CBS3EH.

4. [lo ycnoBuio BUAHO, YTO aMuj HATPHs JAEUCTBYeT Ha KapOOHMIHHOE
COETMHEHHE JBOSKO: allb(ha-AMKETOHBI OH IMOJABEpraeT OSH3WIBHCH Meperpymnn-
POBKe, SBISISICh KaTaIn3aTOpPOM, a JIPYTHe apoMaTHIecKhe KeTOHBI PAaCIIEIUIsIeT C
obpa3zoBaHueM amMuaa KUCIOTHI U yrireBogopona. Coemunenus 111 u V mpencras-
JISTFOT CO0OM BeImIecTBa, CIIOCOOHBIE pearnpoBaTh C aMUIOM HATPHsI CIIEAYIOIIIMHA
croco6amu:

O
CONH,
1. NaNH,
—>
2. H,0
O O
HO COOH
1. NaNH,
_
2. H,0

[IpeBpamienue BemecTBa [V o TUMy TUKETOHOB HE MPENCTABISAETCS BO3MOXKHBIM
M3-32 BBICOKOW HANPSKEHHOCTH B THIIOTETHYECKOM MPOAYKTE eperpymIupPOBKH:
HO COOH

o4

Haubonee BeposTHO IOATOMY NMPOTEKAHUE PEAKIIMHU 110 TUITY KETOHOB.

Hcxonst W3 maHHBIX 3a/1aud, JUKETOHBI HE 00pa3yroT MPOAYKTOB pa3pbiBa CBS3U
CO—CO. YuntsIBas 3KBUBaJCHTHOCTh 000UX KapOOHHUIIBHBIX TPYIII B MOJIEKYJIE
1V, 3anuceiBaem:
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o) o)
1. NaNH2
H,NCO — CONH,
2 H,0

5. IIpu 80° C B monekyne numetmindopmamuaa (JJMDA)
0]
I _CH;
H—C— N
CH3

00€ METUJIbHBIC TPYIIIIbl 3KBUBAJICHTHBI.
[Ipu Hu3kux Temneparypax (—70°C) 3arpyansiercs Bpamenue Bokpyr cBsizu C—N,
TaK KakK YBEIMYUBACTCS BKJIA BTOPOI MPEAEIbHON CTPYKTYPHI:

0 P o
H—C—N(CH3); <—> H—C=N(CHj3),

1 METHUJIbHBIE TPYIIIBI CTAHOBATCS HE3KBUBAJIEHTHBIMHU.
Hnst N-metundopmamuga CHsNHCHO npu Huzkoii Temmneparype:

C] O
7 H 7 o_~H
®
H—C=N< —— u—c= N
CH; H

JL1st KasKoM U3 CTPYKTYp XapaKTEPHO 10 TPU THUIIA PA3HBIX IPOTOHOB, T.€. B CYMME
LIECTh TUIIOB POTOHOB.

6. W3mMenenue yria BpalieHus B cliydae pacXxoJ0BaHUs ONITHYECKH aKTHBHOTO
COETUHECHHS MPOUCXOANT IIpH 00pa30BaHUU: a) paneMara; 0) ONTHYECKHA aKTUBHO-
IO COEMHEHUS IPYToil KOH(PUTYpAINK; B) ONITUYECKH aKTUBHOTO COCTUHEHHS TOU
e KOH(QUTypaIiu, HO ¢ IPYroi aOCOMOTHON BEIMYMHON yIiia BpallleHusl.

O6wem pactBOpa, paBubiii 2,07 i, comepxwur 0,1-2,07/170 = 0,00122 mons
AgNO;. CnegoBarenbHo, B 5 Ml peakunoHHOM cmecu Haxonutes 0,00122 monb
Cl-. IIpu nonnoM npoTtekanuu peakuuu odpasyercs 0,1-5/136,5 = 0,00369 monb
mpoxaykra u cronbko xe Cl-. Peaknus mpoxogut Ha 0,00122/0,00369 = 0,333, i
33,3%.

Jannas peaknus — HyKJIeo(GUIbHOTO 3aMelieHns. Bo3MoxkHbIe MexaHI3Mbl — Sy 1
n Sn2. Ilo mexannzmy Sn1 mpoumcxomuT oOpa3oBaHME IIOCKOTO KapOoKaTHoHA
C TIOCNEAYIONIEH PaBHOBEPOSTHON C JBYX CTOPOH aTakoil BOJBI, MPUBOJSAIICH K

paneMHIecKod CMECH:
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CH; CH; CH;
H,0
CH3CH2+C1 — CH3CH2~{@ — > CH3CH2+OH

COOH COOH COOH

panemar
[To mexaHu3My SN2 HPOMCXOAUT CHHXPOHHOE 3aMEIICHUE ¢ 00pa30BaHUEM IPO-
JYKTa ¢ TIPOTUBOMOIOKHBIM 3HAKOM BpalileHus (0OpalieHne KoHUTypalun):

CH3 CH3CH2 CH3 CH3
H,0
CH3CH2+CI — HOH--¥--CI —a HO+H2CH3C
COOH COOH COOH

Bo3MokHBI Tpu ciydas: TOJIBKO MeXaHW3M Syl — yron 1Mo OKOHYaHWH peakiuu
pPaBEH HYINIO, TOJBKO MEXaHHU3M SN2 — yrojl BpallleHUsl B KOHIE peakuuud —2,5°,
CMEIIaHHBIA MEXaHU3M — IPOMEKYTOYHBIN YTOJI BpallleHusI.

Jomnst ncxomaHoro BemecTsa B peakinoHHoi cmecu 0,66, momns npoaykra 0,333 (cm.
BhIre). O603HauMM 3a X OO0 TPOAYKTa, MONYYHUBIIETOCS IO MEXaHU3MY SN2.
Torna nonst mpoxykra o mexanusmy Snl pasHa (0,333 — X). Yron BpameHus amns
cmecu cocraBut 0,667 (+5°) + X(-2,5°) = 3°, orctoma X= 0,134, t.e. monsa mpo-
nykra mo Sn2 pasHa 0,134, a mo Sn1 — 0,200. B xoH1e peaknuu (pu cCOXpaHEHUN
COOTHOIIICHHUSI MeXaHu3MOB) ntoiist Sn2 coctaButT 0,134-1/0,333 = 0,4. Torna yron
BpaleHus nocie okondanus peaxun 0,4 « (—2,5°) = —1°.

7. Hnst oOpazoBanus 2,2-TUMETUINIEHTaHA B IPUCYTCTBUU CEPHON KHCIOTHI
MOYKHO TMIPEUIOKUTH CIEAYIOMNNA MEXaHU3M:

CH3CH=CH; + H,SO4 = CH3 CHCHj3(A) + HSO4 1)
(CH3),CH*+ (CH3)3CH = (CHs3);C*(B) + CH3CH2CHj 2)
(CH3);C* (B) + CH,=CHCH3 — (CH3)3C—CH>*CH—-CHj3 (C) 3)

(CH3);CCH,*CHCH; + (CH3);CH = (CHs)sC* (B) + (CH3)sCCH,CH,CH; - (4)

Peakuuu (1) u (2) MOXXHO paccMarpuBaTh Kak HIMIIMMPOBALIE LIETHOIO MOHHOTO
mporecca (3)—(4)—(3)—(4)—... B atom mporecce MeHee cTaOWIbHBIE BTOPHYHBIC
kapOokatroHs! (A) u (C) OTPBIBAIOT THAPHUI-UOH OT MOJIEKYJ YITIEBOAOPOAa C 00-
pa3oBaHHeM Oonee CTaOMIBHBIX TPETUIHBIX KapOokaTrnoHOB (B).

B orcyrctBue cienoB Bimarm (Cyxodl BO3MyX) M B Ta3oBoi (asze oOpazoBaHHe
kapOokatnoHoB (A) — (C) 3aTpyqHEHO, U PEeaKIHsi MOXKET MPOTEKaTh IO CBOOO-
HOPaJAMKAIEHOMY MEXaHU3MYy, T.K. OPOMOBOZOPOA MOXKET YaCTHYHO OKHCISATHCS
B030Y’KI€HHBIMU MOJIEKYJIaMH KUCIIOpoJa ¢ 00pa3oBaHHEM aTOMOB Opoma

HBr + «0O-0- — Br- + HOO- (5)
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Atombl Opoma BBI3BIBalOT oOpazoBanme pamukanoB CsHse, C4Hoe, CsHeBre-.
O0pazoBaHHe TOTO K€ M30Mepa TenTaHa IMPOXOIUT 110 CXEMeE:

Br- + (CH3);CH = HBr + (CH3);C- (X) (6)
(CH3);C+ + CHy=CHCH; — (CH3);C~CH,—"CH-CHj (Y) (7)
(CH3)3C—CH,—"CH-CHjs (Y) + (CH3):CH =

s (CH3)3C- (X) + (CH3)3C—CH2—CH>—CH3 (8)

[Mocne cranuit nmmmupoBanus (5) u (6) peakuus pa3BUBAeTCs Kak LIEMHOH CBO-
OonHopaaukansHbIi npouecc (7)—(8)—(7)—(8)—..., B KOTOpOM MeHee CTaOMIIbHBIE
BTOpHUYHBIE pagukaisl (Y) npeBpaiatoTcs B 0onee CTa0MiIbHbIE TPETUUHBIE PaH-
KaJsl (X).

Paznuune B sHeprusix oOpa3oBaHusl paJuKaioB MEHbIIE, YeM I KapOOKaTHOHOB;
KpOME TOT0, Ha CTaANU HHUIMUPOBaHuUs (7) BO3MOXKHO 00pa3oBaHUE APYTHUX PaH-
KaJoB, B YaCTHOCTH, Oomnee ctabunpHoro pagukana C3Hs'; B pesynsrare MeHbLIen
NU30MpaTeNbHOCTH CBOOOTHOPAIUKABEHBIX TPOLIECCOB BBIXOA 2,2-TUMETHUIIIEHTaHA
— OJTHOTO M3 BO3MOYKHBIX MPOAYKTOB PeakLuii — OyIeT H1XKe, YeM B CITydae HOHHBIX
nponeccoB. (MOXXKHO y4ecTh TaKkke, 4TO B IIEPBOM TPOLIECCE B XOJ€ pPeakH HET
n30BITKA MIPOTIEHA KaK YUYacTHUKA Mpolecca).

8. PacTBOp nmeruaparieToBoil KUCIOTH B BOJIE HMEET KHUCIYIO PEeakIuio. ITO
MIPOUCXOANT TTOTOMY, YTO BOIOPO[ MPH aroMe yriepoAa B 3 MOJOXKEHUU COCE-
CTBYET C TpeMs KapOOHWIBHBIMHE TPYTIIIaMH, U 33 CYET UX AIEKTPOHOAKIIETITOPHBIX
CBOWMCTB W YCTOHYHMBOCTH OOpa3yIloIIerocs KapOaHWOHA CTAaHOBUTCS KHCIBIM U
TUCCOITUHIPYET.

o O o 0
)Q/gL [
CHy 19 CH;
-H;0
: 0 0

YuuThiBasl, 4TO MPU MPEBPAIICHUHN 3TON KUCIOTH B AUMETHIIUPOH OTHICTUISACTCA
Tosbko CO», BO3MOXKHA CIIEIyIOIIas cXema:

O O
CH, I\/“\ COOH
0 HY
COOH H C
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3aTCM:

(0] O
COOH COOH
—H2O (HY | | -CO, (HY) | |

H:c” 07 cH; Hic” ~07 cH;

I[I/IMCTI/IHHI/IpOH OMUCBIBACTCH CICAYIOMIUMU MMPEACIbHBIMU CTPYKTYpPaMU:

©)
o) o)
=
| | - >
N
c” ~o7 cH; H,c~ ~07 “cH

a, CIIeZIOBaTeIbHO, UMEEeT YaCTHYHO apOMATHYECKHH XapakTep, mpudeM KapOo-
HWJIbHAA TPYIIA YYaCTBYET B ApPOMATHIECKOM COTIPSHKEHUH U TEPSAET CITOCOOHOCTH
BCTYTIaTh B PEAKIIMH C HyKJI€O(UIaMH, 9TO XapaKTEPHO AJI1 KETOHOB U aJIbJIETUIOB.
[Ipu peaxiuu ¢ KHCIOTaMHU 00PA3YIOTCS COTM TUMETHIIITHPHITHS:

0 OH
/f‘j\ - fj\ ’ e
—_—
N
C o) CH; H;C 0 CH,

¢ pUKCUPOBaHHON apOMATUYECKON CTPYKTYPOii, 4TO OOBSCHIET UX YCTOHYHUBOCTb.

9. IIpu 600°C paBHOBecHe peakIUU TepMaHMs ¢ HOJOM CHJIBHO CABHHYTO
K UCXOIHBIM BEILECTBAM — U3 TPYOKM OTKaYMBAIOTCS MPAKTUYECKU TOJIBKO Haphl
noza.
Jst ocyecTBICHNS IEPEHOCA FepMaHusl, KOTOPBIA caM He CHapsieTs IPU yKa3aH-
HBIX TEMIIEPaTypax, MO I0JDKEH JaBaTh C HUM JIBa JIETYYHX COCIUHEHUS, B OTHOM
13 KOTOPBIX Ha OIHO W TO K€ KOJMYECTBO MOAA MPUXOAUTCS OOJNBIIE TepMaHHMs,
4yeM B ApyroM. Toraa coequHeHre TepMaHusl ¢ HU3KOHM BaJCHTHOCTBIO MOXKET JHC-
MPONPLHOHUPOBATH Ha COCAMHEHHE C O0JIee BHICOKOM BaJCHTHOCTBIO U TepMaHU:
Ge + J, = Gela, ()
2Gely = Gels+ Ge. 2)
OueBuHO, uTO mepBas peakius ocymectsisercs mpu 300°C. Koraa mapsr Gels
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nupYHIUPYIOT B «XONOHBI» KoHer TpyOku (250°C), paBHoBecue (2) cme-
maercs Bupaso. B pesynbrare nuddy3un TeTpanoan repMaHus MePeHOCHTCS B
ropsiuuii KOHeL TpyOKH, TIe pearupyeT ¢ TepMaHueM — paBHOBecue (2) CIBUHYTO
npu Oonee BBICOKOW Temmeparype BieBo. Takum obpasom, Gels siBisercs mepe-
HOCYHMKOM Te€pMaHusl.

B tpy0Oke Haxomsatcs 1,450/72,5 = 0,02 monb Ge u 0,063/127 = 0,005 mons J,. Ecin
MPOM3BECTH OTKauKy mapoB u3 cocyna mpu 300°C, xorna B ra3oBoii ase Oymer
Haxomuthbes Gely, motepu MoryT coctaButh 73+ 0,005 = 0,36 (1) Ge.

ITpu 250 °C norepu repmanust OyyT MeHbIIE B 1Ba pasa: 73 +0,005/2 = 0,18 (1) Ge.
Peanbubie morepu OyayT, KOHEUHO, TOpa3no MeHbIIE (BeOb NepBas PeakLus TOXKE
obparuma). [loBbIIeHHEeM TeMneparypsl nepen OTKaukoi paBHoBecue (1) moutu
MOJTHOCTBIO CABUTAIOT BIIEBO.

10. a) B Mmonekyne nMeroTcst 1Ba HeAKBUBAICHTHBIX XUPAThHBIX aTOMa YIJIepo-
na — Cy u C3, mo3aromy 2-x510p-3-peHua0yTan UMEET YeThIpe CTePEorn3oMepa.

3 2 H,0 3 2
CH—CH-Cl —/—> CH—CH—-OH
| —HCI |

6) CH; CHjs CH; CHj

B) IIpu mexanm3me S,l pamemusyercss Toabko Cp, MPU 3TOM JOJDKHA CO-

XPaHITHCS ONTHYECKAas aKTUBHOCTH 3a cueT Ci. Ilpm Mexanm3me S,p2 oOparieHne
koHuTyparuu npu C, Toxke He BIIeUeT 32 cO00 MOTepH ONTHYECKOH aKTHUBHOCTH,
Tak kKak Cy m C3 HEOKBUBAJICHTHBI M WX yAENbHAs BpallaTellbHas CIIOCOOHOCTH
JOoDKHA OBITh pa3nuuHoi. Cie/j0BaTenbHO, MOHAS palleMU3aIys TeHCTBUTEEHO
aHOMallbHa.

T) DTy aHOMAJIHMIO MOYKHO OOBSICHHUTH Y9acTHEeM (DEHIITEHOM TPYIIITHL:

OH

H.3 .H
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Kak BUIHO, IpH 3TOH pcakuuun O6pa3YIOTC$I 9HAHTUOMEPHI, a TaK KaK IPOMEIKYTOY-
HBIM MOH CUMMCTPHUYCH, OHA 06pa3y}0T051 B PaBHBIX KOJIMYCCTBAX, U IIPOUCXOAUT
MoJjiHas paneMusanus.

11.

- NH3; = H* + NHy; HCI = H* + CI-.

— Kucnora momkHa maBaTh Ipy TUCCOITHAITAN TOT YK€ KaTHOH(ITPOTOH), YTO U pac-
TBOPHUTEIb; OCHOBaHHME (IIIETI0Yh) JOHKHO JIaBaTh P TUCCOIMAIINH TOT K€ aHUOH,
YTO W PACTBOPHUTEIb ITPU CAaMOMOHU3AMH. TakuM 00pasom,

a) KHCJIOTHI — Te e, 4To U B Boge: HCI, HNO3, HO;
menoun: KNH2, Ca(NH2)2 u ap.;
0) KHCJIOTHI — Te e, 4To U B Boge: HNO3, H,O, HBr;

menoun: NaCl, BaCl u ap.
— Peakuuu HeHTpanu3amuu:

a) H>O + KNH2 = NH3 + KOH (mocnennaee BemecTBO — COJb);
0) H>O + NaCl = HCI1 + NaOH (mocnennee BEemecTBO — COJb).
— OKHCTTUTEISIMA MOTYT OBITH:
a) No;
0) Cl.
12. [lepexon K «IJIOCKONMAHACKOW» TEPHOANYCCKONH CHCTEME DIIEMEHTOB,

T.€. IepeX0Jl OT TPEXMEPHOTO MHUPa K IBYXMEPHOMY, CBsI3aH C H3MEHEHUEM IPaBHUIT
KkBaHTOBaHMsA. CpaBHEHHE JABYX COOTBETCTBYIOIIMX HA0OPOB KBAaHTOBBIX HYHCEI
MOKAa3bIBAET, YTO BO BTOPOM HaOOpe HET MarHUTHOTO KBAHTOBOTO YHCIIa, KOTOPOE
OIIpeIeNIsieT MPOCTPAHCTBEHHYIO OPUEHTALIUIO aTOMHBIX opOuTanei. B pesynbrare
IaponogoOHbIe S-0pOUTaNIN MPEe0OPa3yroTCs B MIIOCKKUE KPYTOBBIE, U3 TPEX «TaH-
TeneoOpasHBIX» p-opOuTaneil ocTaHeTcs TONBKO JIBE, PACIOJIOKEHHBIE B OXHON
mwiockocTd. ([TockodbKy B 3amaue mpeaniaraeTcs pacCMOTPETh IEPBBIE YETHIPE
MIepHo/ia AIEMEHTOB, 00CYKICHHUS T€OMETPUH f~opOuTaieii He TpeOyeTcs.)
MakcuMalbHOE YHCIIO BIEKTPOHOB € 11 = 1 O ncmat.meM xKe, a ¢ n = 2 COKpa-
TUTCSI 10 6, M 3TO YUCIIO — CEKCTET NEKTPOHOB — OyAET OTBEYATh 3JICKTPOHHOMY
okrety 1o Jlbtoncy. Eciu coxpanseTcs 3ampeT Ha CyLIeCTBOBAHHME BO BHEIIHEM
CJIO€ IEKTPOHHOI 000IOYKM aToMa OONBIIEro YHCIa SIEKTPOHOB, YEM 3TO COOT-
BETCTBYeT JILIOHCOBCKUM IIPECTABIEHUAM, TO ¢ yqerBOCCTAHABIMBACTCA KOHH- o
CEKCTET B MePBOM IIEPHOJE ABYXMEPHOM CHCTEMBI Oyj.2 ) i%%ﬂvﬁggggzi,ﬂﬂpg% M
U B TPETHEM MEPHUOJaxX — MO MIECTh SIEMEHTOB.

Tpetuii anexTpoHHBIN cNOH (7 = 3) U3 MATH Caraxa no C;H TPEXMEPHOTO MPOCTPaH-
CTBa B IBYXMEPHOH CUCTEME COXPAHHUT TOJIBKO JIBE COOTBETCTBYIOLINE IPOCKIUAM
d-opbutanu Ha TIOCKOCTh. 1103TOMY YeTBEpTHI MEPHON «ILIOCKOIAHICKOMN» CH-
CTEMBI, B KOTOPOM 3amoNHseTCs (KaK U B oOparmaercst KOHQUrypa- HUCTEME) TPETUi
ANIEKTPOHHBIN CII0H aTOMOB NepexoaHbIx 3uus v npu Co, nipn C3 - p1Bath 6 +4 =10
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aneMeHToB. TakuMm 00pa3om, BMECTO MpaBHJl OKTETa U 18-31EKTPOHHON 000I0UKH
B «[Inockonannum» OynyT oeiicTBOBaTh MpaBuia cekcrera u 10-31ekTpoHHO# 000-
JIOYKH.

[lepuonnyeckas cuctema B «Ilnockonananmy ¢ 3amuChl0 aTOMHBIX HOMEPOB 3J1€-
MEHTOB BMECTO OYKBEHHBIX XMMHYECKHX CHMBOJIOB JOJDKHA MUMETh CIECTYIOLIMN
BH[I!

1 2

15! 152

3 4 5 6 7 8

25! 252 2522p! 2522p2 2522p3 2522p*

9 10 11 12 13 14

35! 352 3523p! 3s23p2 3523p3 3523p4
15 16 17 18 19 20 21 22 23 24

4s! 452 45234V | 45232 | 4s23d3 | 4s23d* | 4523d%4p! | 4523d%4p? | 4s23d%4p3 | 4s23d%4p*

Ilepuoouueckas 08ymepHas cucmema 1eMeHmMos

Ecnmu B «Ilnockonanmuuy OyAeT BBIMOJHATHCS MPABUIIO, aHAJIOTMYHOE TPABUITY
XyHJa (mocnenoBaTeIbHOe 3al0IHEHHE JIEKTPOHAMU MaKCHMAalIbHO BO3MOXKHOTO
Yrcia PaBHOLIGHHBIX aTOMHBIX opOuTaleil), To pacmpenesieHHe SJIEKTPOHOB TI0
Pp-OpOUTATIIM MOXKHO M300pa3HTh CICAYIOUIUM 00pa3oM:

50 o 1 G Y 6
p' pop P

B 3ToM ciywae ncdesaeT aHajor a3oTa ¢ TpeMsl CBOOOAHBIMH p-3JIEKTPOHAMH, a
ANIEMEHT C 3JIEKTPOHHON KOH(Hryparmeit p2 Oyaer uMeTh (popMaIbHOE CXOACTBO
KaK C YIJIEpOIOM, TaK U ¢ KHCIOPOJIOM, HO, B OTJMYHE OT yIJIepoaa, He Oy/lIeT UMeTh
CBOOOAHOW opOHTany, a, B OTIMYHE OT KHCIOpoJa, He OyJeT UMETh CBOOOTHOM
Mapbl 3JEeKTPOHOB.

[Ipu 3ameHe aTOMHBIX HOMEPOB Ha OyKBEHHBIE CUMBOJIBI AJIEMEHTOB TPEXMEPHOTO
MHUpa «IJIOCKOJNAH/ACKasy cUcTeMa He OyleT BKIoYaTh CHMBOJIBI DJIEMEHTOB V
rpynnsl llepuoguueckoii cucremslt 1. 1. Menzeneesa, a BMECTO CUMBOJIOB YITIEPO-
Jla ¥ KHCJIOPOJIa U KX aHAJIOTOB, BEPOSITHO, MOTPEOyeTCs] KaKOW-TO JPYTOi CUMBOJI,
TAaK KaK IIOJIHAS aHAJIOTHS B IEKTPOHHOM cTpoeHuu ieMeHToB IV u VI rpynn
JIBYXMEpPHOU CHUCTEMBI OTCYTCTBYET.

Ecnu cumrark, 4TO 31€MEHTHI C MaJbIM YHCIOM 3JIEKTPOHOB BO BHEIIHEM CJIO€
000JIOUKH aTOMa OTHOCSITCSI K METajljlaM, a 3JIEMEHTHI, B aT0OMaX KOTOPBIX BHEIIHUH
ANIEKTPOHHBIN CIIOW TIOYTH 3aIOJTHEH B COOTBETCTBUU C MTPABUIIOM CEKCTETa, 0Opa-
3yIOT KOBaJICHTHBIE MOJIEKYJIBI, TO MOXKHO MPEANONOKHUTD CIeAyoNHe GU3nIecKue
CBOMCTBa JJIs IPOCTHIX BeulecTB B «Inockomanagumy:
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Onementsl [—III rpynnm momkHBl 00pa30BBIBATH METAIIONOAOOHBIE TBEPABIE
pocTele BemecTna. s anementoB V u VI rpynn BToporo nepuoa XapakTepHbl
ra3oo0pa3Hble IPOCThIE BEIIECTBA X2, @ TPETHETO M YETBEPTOTO MIEPHOIOB — TBEP-
Ible BellecTBa Xy C aTOMHOM CBS3bI0. DneMeHTs! [V rpynmsl popManbHO MOTYT
00pa3oBBIBaTh ra3000pa3HbIe MPOCTHIE BellecTBa Y2 JIMOO TBEPAbIC MOJIMMEPHBIE
BEIIECTBA Yp.

[loTeHuman WOHM3aLMM U AIEKTPOOTPULATENBHOCTh JIEMEHTOB B JIByMEpPHOU
crcTeMe JOJDKHBI MEHATHCS KakK M B 0OBIYHON TpexMepHOH cucteme. [loTeHumanst
MOHM3ALMH JOJIKHBI BO3pAcTarh NP NMEPEXOAE OT JIEMEHTOB C YACTUYHO 3aroJl-
HEHHBIMH aTOMHBIMH S- U p-OpOUTAIISIMU K 3JIEMEHTaM C TIOIHOCTBIO 3aII0JIHEHHBI-
MU OpOHTAIAMH, T. €. A7 dneMenTa Ne 4 «[lnockonananm» noTeHuan HOHU3AUN
JOJDKEH OBITH BhILIE, 4eM y 3eMeHTOB Ne 3 1 Ne 5, a moTeHIna oTpbIBa IEKTPo-
Ha y snemeHTa Ne 5 (p-a/eKTpoH) AOKEH OBITh BBIIIE, YeM y anemeHTa Ne 3
(s-amexTpoH). MakcuMmanbHBI HNOTEHUMAT HOHU3ALMH OJDKEH MMETh 3JIEMEHT
No 8. IloreHuunansl noHu3anuu s 3aeMeHTOB Ne 6 u Ne 7 ompenensitorcs He-
OIHO3HAYHO, HO €CJIH YUECTbh, YTO C MPUOIIKEHNEM K TIOJIHOCTBIO 3alI0JTHEHHOMY
P-CII0I0 TIOTEHIUABI HOHU3AIMHU T0JDKHBI BO3PAcTaTh, TO BIIOJIHE MPAaBIONOA00HO
M3MEHEHHE MOTEHINAala HOHU3AMHY U IEKTPOOTPULIATEIBHOCTH AJIS IIEMEHTOB
MIEPBOTO ¥ BTOPOTO MIEPUOOB:

a - b

, 1 2

= oa L 152

o
=) NI 5 [ 1T_A%
g = 8 8 %l [20 2wpt | 2522 ffc{zﬁzw
54 S| (o n_AT (5 |4
E g § q!::) |32 M}\up? w3
[5 = g =115 [16 [17 |18 [1e~f20 |21 2 3 24
= g ) ) ) ) o) g 4t (482 [ 4530 | 4T 453 | 453d | 4sB3ddp! | A3 |43 4pd | 4s23d4pt

3 4 5 6 7 8

DJICMCHT
H3menenue nomenyuana uoHU3AyUY U INEKMPOOMPUYAMENLHOCU NEMEHINO08
08YMEPHOU cucmembl

[lpn mOCTpPOCHMH JHEPreTHYECKHX JHarpaMM oOpa3oBaHHs TOMOSICPHBIX
JBYXaTOMHBIX MOJICKYJI MOXKHO HCIIOJIb30BaTh OOBIYHBIC MIPEICTABICHHS O (POPMH-
POBaHUM G- U T-CBSI3BIBAIOLIMX M Pa3phIXJIIOMUX opOuTaneil. HecraOmibHbIME
JOJDKHBI OBITH MOJIEKYJIBI, 0Opa3yIOMmuecs: Py MOJHOM 3allOJIHEHUH BCEX G- U
m-opOuTanei (MOPSAKH CBSI3M PaBHBI HYIIO).
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AO MO AO

-
4 A
N N
»— AN —2p
[
x| x| | A

N N2 N N

DHeprus

| A x| N |
N7 N N N2 N

2s 2s
X A A A A A
3

N
2 N N N N

X 3@ ®: @ @D: ®:

Dnepeemuyeckas ouaspamma oopazo8anuss 20MOA0EPHLIX O8YXAMOMHBIX MOLEKY
6 osyxmeprou cucmeme: AO — amomnsie opoumanu, MO — monexynsapHuvle op-
oumanu

Jns npenckazanus GpopMyn W T€OMETPHUM MOJIEKYJd OWHAPHBIX «BOIOPOIHBIX)
coequHenuii anemenTa Ne 1 ¢ anementamu Ne 3—7 (anemeHT Ne 8 momobeH Oiaro-
POIHOMY Ta3y M HE JOJDKEH 00pa3oBBIBATh COCIUHEHMIA) MOXKHO HCIIOJIb30BaTh
MPaBUJIO CEKCTETA M MPEACTABICHHUS 00 OTTAIKUBAHUH JBYXAJIEKTPOHHBIX CBS3CH
(amke nudpa B Kpy>KKe YCIOBHO 03HAYAET CUMBOJI DJIEMEHTA):

dopmyna CTPYKTypa reoMeTpus aHaJIoT B
1o JIeroucy MOJIEKYJIBI “TpexmMepHOn”
XUMUH

©JO) ®:0 A—D LiH

(BO3MOKHA HOHHAS CTPYKTYypa)

OJOr ©:0:@ BeH,

(BO3MOKHA MONIMMEPHAsI CTPYKTypa)

®
e, O::0 BH,
®
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dopmyna CTPYKTypa reoMeTpus aHaJIor B
o JIeroucy MOJIEKYJIbI “TpexmMepHOn”
. XUMUH

:(6): (6
®Q, ©:©:0 @ H,0

QJO) D:@® QR0 HF

[Tpr 0Opa3oBaHMK KOBAJICHTHBIX CBS3CH B «JByMEPHOW» XHMHHU BO3MOXHBI JIBa
THIA THOPUIM3ALMU aTOMHBIX OpOUTalel — JTuHEHHas sp! U [UI0CKas TPUTOHAIIb-
Has sp?:

sp! E ;: sp3

OcHoBol JJIsL opraHqucxoﬁ XHUMHUHU B «HJ’IOCKOJ'I&HI[I/II/I» MOT OBI CTaTh DJIEMEHT
Ne 5, KOTOpI:IfI 06pa3yeT TPpU KOBAJICHTHBIC OPAMHAPHLBIC ABYX3JICKTPOHHLIC CBA3HU,
nux O6pa30BaHI/IC HEBO3MOXHO B paMKax G-, T-MOJCJIHU, HO OTBCYACT KOHLCIINU
«0aHAHOBEIX CBSI3Eil» HIIH T-CBI3EH:

Amnanoru srana CyHg, stmnena CoHy m nmkitorekcana CgHiz B «Ilimockomangumy
JOJKHBI IMETh (POPMYJTBI:

0 D

(5—®3
0 D
IIJIOCKasa MoneKyna HHHCﬁHaﬁI MoneKyna

IJI0CKas MOJICKYJIa

Apomarndeckue CTpyKTypbI Trtia 6eH3ouna B «l limockomanaum» He CymIecTBYIOT, TaK
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KaK HCBO3MOXKHO O6p330BaHI/Ie 06mero QJICKTPOHHOT'O 06J1a1<a, OXBATBIBAOLICTO
CKeJEeTHEIC aToMbl. Mcmonb3oBaHuUe T-MOJCIN MNPCACKA3bIBACT CYHICCTBOBAHUC
JIMHEHHBIX MOIJICKYJ C COMPSAKCHHBIMUA CBA3SIMU, B KOTOPBIX o6pa30BaHHe IIJIOCKHX
TUKINYCCKHUX (bpaI‘MeHTOB C 06IJ_II/IM SJICKTPOHHBIM 00J1aKOM HEBO3MOKHO.

13. (CH3)3C-CO—CH3 (CH3)3C—-CH(OH)-CH3
(D 2,2-gumetnnOyTaHoH-3 (D) ()-2,2-aumeTunOyTanon-3
H3C\ /CH3
/C = C\ (CH3)3CH=CH>»
H;C CHj;
(I1I) 2,3-mumeTnnOyTeH-2 (IV) 3,3-mumetnnOyren-1
H3C\ /CH3
(CH3),C—C(CH3), c—cC
I I 7 A
Br Br HyC CH,
(V) 2,3-mubpom-2,3-mumeTunOyTan (VD) 2,3-qumeTmOyraaueH-1,3
H3C\ /CH3
,C—C{
H,C 7 | CH,~Br
Br (VII) (¢)-1,2-mubpom-2,3-ntumMeTnnoyTeH-3
H3C\ /CH3
Cc=C

/ AN
Br—-H,C CH,-Br
H3C\ . /CHZ_ Br
LT
Br—-H,C CH;

yuc-1,4-qu6pom-2,3-1uMeTUIOy TeH-2

mpanc-1,4-muopom-2,3-muMeTHI0y TeH-2

(CH3)3CHBr—CH,Br (CH3)3C—-C=CH
(VIID) (x)-1,2-qubpom-3,3-qumeTundyTan (IX)3,3-mumeTunOyTus- 1

0) OOBIYHO HUCTIONIB3YIOT AMOMOTHIAPUA JUTHUS B dHpe.
B) BO3MOXXHO 00pa30BaHMUE JBYX ONTHYECKUX N30MEPOB, HO MOJ 1EHCTBU-
€M aJIOMOTHAPHIIA JTUTHS 00pa3yeTcs palleMHYeCcKasi CMECh:
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CH; (|1H3

| -H,0
<H3C)3c—<|:H—CH3i+><H3C>3C—CI:H R (HLCHC—CH —=
OH OH,
®

o [ e HC CH,
—> (H3C)2C_(I:H —> >=<
y CH, H;C CHj;
AMMUHaK HEWTpann3yeT KUCIOTHBIE IEHTPHl Ha TIOBEPXHOCTH OKCHJA aJTFOMIHHMSL.
B atux ycnoBusix 06pa3zoBaHre KaTHOHA, KOTOPBIA MOJKET IIPETEPIIeBaTh EPErpyTI-
MTMPOBKY, HE TIPOVCXOMIUT, © MEHSETCS HAaIIPABIICHUE PEaKIIHH.

1) Ot (IV) o6e monekynsl HBr oTmernisirorest terko, Tak Kak oopasyercs
conpspkeHHbid mueH. Ot (VIII) oTmemnnenne nepsoit Mmonekynsl HBr mpoucxonut
JOCTAaTOYHO JIETKO, a OTIIETITICHHE BTOPOW MOJIEKYJBI 3aTPYIHEHO, TaK KaK YXOI
r“oHa OpoMa M3 BUHIIIBHOTO ITOJIOKESHHS 3aTPYIHEH, a peann3anud Mexanuzma B2
MelraeT o0beMucTas mpem-0yTUIIbHAS TPYIIA.

OrtaHon HeoOxoauMm I pactBopermst KOH.

e) B atom ciydae maOmomaercs koukypeHnwst 1,2 u 1,4-nmpucoenvHeHus, a
mipu 1,4-ipucoeqMHEeHNN BO3MOKHO 00pa3oBaHMe [UC- U TPAHC-TIPOTYKTOB.

14. A —HOCH;CH;OH, B — HZC\—/CHz , C—CH3CH=O0.

O6p3,30BaHI/IC U MPEBPALICHUA 3TUX BCUICCTB HPOUCXOAAT MO YPABHCHUAM!

3CyHs + 8 KMnO4 + 4 H20 = 3 C,HgO2(A) + 2MnO> + 2 KOH (D)
5CyHs + 2KMnO4 + 18 H2SO4 = 10 CO;2 + 6 K2S04 + 12MnSO4 + 28 H20 (2)
CH4+30,=2CO0O, +2H>0 3)
2 CoHy + 02 =2C2H40 (B,0) 4)
C2H40 (B) + H2O = CoHeO2(A) ®)]
CoH40 (C) + 2 Ag(NH3)>,OH = CH3COONH4 + 2Ag + 3NH3 + HO (6)
CyHs + O3 = CoH403(X) (7
C>H403 = CH,0 + HCOOH ()
C,H403 + NaSO3 = 2 CH>0 + NaxSOq4 )]

Coennnenne Y cocraBa CH>Or MOXET MMETh CTPOEHHE TONBKO ITHOKCAJS
(orangmans) O=CH-CH=O. Ecnu mnpoaHamu3upoBaTh CXeMy MpeBpamieHus
STUJICHA B MIOAO0HON PEaKIINu

H>,C=CH,; — H>C=0 + O=CHp,,
CIIe/lyeT CJeNarh BBIBON, YTO KapOOHWJIBHBIC TPYIILI 00pa3yloTCs MO MECTY
paspbiBa JBOWHOW cBsi3u. ClenoBaTelibHO, yIIeBOAOpoa Y ObLI MOCTPOSH W3
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¢parmenToB =CH-CH=, cBA3aHHBIX B LHUKJI, © UMeJ MOJIEKYISAPHYIO (QOpMyIy
CiHx, wmn (CH)x. (B cTpykType HCXOTHOTO YINIEBOZOpOAa HE MOIIO OBITh
koHHeBbix rpynn H,C=, RCH= umu R,C=, xoropble mocine pa3pblBa CBs3el
namu Obl Bropoe coeamneHne CH;=0, RCH=0 wmmu R,C=0). VYcroiumBocTh
COEIMHEHHA Y K pacTBOpaM IepMaHraHaTa Kajlus IMO3BOJIAET MPEANOI0KHUTD, YTO
KpaTHbIE CBS3U OBUIM OOBEIMHEHBI B YCTOMYHMBYIO apOMAaTHYECKYIO CHUCTEMY, H,
BeposITHO, Y mpeacrasisieT codoit 6enson CsHe, apomarnueckas cucrema KoToporo
pa3pylIaeTcs TONbKO B JKECTKUX YCIOBHSIX.

15. a) ITo pacuery OpyTTO-hopmyna uoacoaepxkaiie xuakoctu CoHsl — ato
nomdTaH. Takue MPOIYKTHI MPU ACHCTBUU HMOJOBOJOPOTHON KHUCIOTHI MOTYT 00-
Pa30BaThCs TOJIBKO €CJIM M30MEPHBIC BEIIECTBA — MPOCThIC SUPHIL.
EnvHcTBEHHBIN BO3MOXKHBIN BapUAHT:

OC,H;
17 : ‘ 17 : :OC2H5

0) Ouu o6pa3y10Tc;1 npu 06pa60TKe BOJIOM CMECH, TMOIYYEHOU U3 XJIOPOESH30IHOK-
coJjia 1 u30bITKa peakTuBa [ puHbspa:

N CH3Mgl
CH, +
/
Cl O Cl OC,H;5 Cl OMgl

YpaBHEHHUS COOTBETCTBYIOIINX PEAKITHI:

OMgl OH
Ji;[ /(:[ - MO
OC,Hj5 Cl OC,H;
OC2H5 OCZHS
H,0
—_— + Mg(OH)I
Cl OMgl Cl OH

R—OC,Hs; +HI —> R—OH + C;Hsl

16. a) CTpyKTypHBIE QOPMYIBI aprUHUHA U JIU3MHA:

241



/ ’
o=c _NH o=c
,CH—(CHy)3—NH—C_ ,CH—(CHy),—NH,
H—N NH, H—N

0) PeareHtbl-MoaH(UKATOPBl MOTYT pEarkpoBaTh TOJBKO C (YHKIHO-
HAJIBHBIMU TPYNIIaMU OOKOBBIX IIETICH aMUHOKHCIOT, TaK KaK Ol-aMHHOTPYIIIBI
U O-KapOOKCHIJIBHBIE TPYIIBl y4acTBYIOT B 0OOpa3OBaHHMM MENTHIHBIX CBSI3EH,
AUETHIIAIIETOH, KaK H BCE KETOHBI, CIIOCOOCH pearupoBaTh C aMUHOCOCTMHEHUSIMH.
BoxoBast 1iems TM3uHa COACPKUT OTHY aMUHOTPYIIITY, KOTOpasi BCTYIIAET B PEaKIIUI0
C peareHToM:

CH; /
0=cC

N CH;
/CH - (CH2)4 - NH2 + — /CH - (CH2)4 —N =<

0=C 0
CH, —
H—N o= F0 H-N CH,
\ CH O=<
CH;

3

BokoBas 1ienb apruHUHA COAEPKUT I'yaHUIMHOBYIO IPYIIIUPOBKY, KOTOpasi BCTyla-
€T B PEaKLHIO ¢ 00pa30BaHNEM HUKINYECKOTO IIPOU3BOIHOIO:

CH;4
V4 —_—
/CH—(CH2)3—NH—C\ + CH, 7H,0
H—N NH, O
\ CH;
_CH;

,CH—(CH,);—NH—C CH 1D
H—N A\! 4
\ N—C N
CH;
B) [Ipu meficTBUM THAPOKCHIIAMUHA 3TO TPOM3BOJHOE OCTAETCS HEM3MEH-
HBIM BBHUIY OOJIBIIION YCTOMYHUBOCTH apoMarmdeckoro coequaeHus (11).
r) IIponykr (I) mpu neiicTBUM M30BITKA THAPOKCHIAMUHA 00pasyeT cTa-
OWIIPHOE IMKJIMYECKOe MPOM3BOAHOE alleTHNIANETOHAa W TuApokcuiamuHa. [Ipu
3TOM OCBOOOXKIAETCSI NCXOHAsI OOKOBAs IETTh AaMUHOKHCIIOTHI:
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/ /
o= C\ — C\\
() + NH,OH ——> /CH —(CHy)4—NH, + | CH
H—N N~ /
C
\
CHj

n) Pasbepem 3HaueHHWe peareHTOB-MOAM(UKATOPOB B XMMHUHU Oelka Ha
npuMepe JaHHbIX 3a1add. O6e MoauuIMpyeMble aMUHOKHUCIIOTHI B HEUTPaJIbHBIX
pacTBopax HeCyT MOJOKUTEIBHBIN 3apsill, B TO BpeMs Kak MPOAYKTHl Moau(uKa-
UK He 3apsoKeHbl. Monudukanus OOKOBBIX LENe aMUHOKUCIIOT MOXKET CITYKHUTh
WHCTPYMEHTOM TIPH YCTAHOBJIECHHH CTPYKTYPBI OENKOB, MPH U3YYEHUH AKTHBHBIX
LEHTPOB (PEPMEHTOB U [Ip., 38 CUET U3MEHEHHS 3apsia WM JPYTUX XUMHUYECKUX
CBOMCTB Y4aCTKOB OEIIKOBOW MOJIEKYJIBI, COAEPKAIINX MOIU(PHIHNPYEMble aMUHO-
KHCIIOTHI.

17. a) KOMIUIEKCOOOpa30BaHUE C MOHAMU METAJIOB, BXOASIIMMH B COCTaB
KU3HEHHO Ba)XKHBIX OEJKOB, HampuMmep, MeramuiodpepmeHToB. lIpoTnBosinue —
BBEJICHHE IMOCTPAZaBIIeMy OOJBIINX KOIWYECTB COJIM METalla, CBA3BIBAIOIIETO
LMAHU-UOH B TIPOYHBIA O€3BPEIHBIN KOMILIEKC.

FeZ™ + 6CN- = [Fe(CN)s]*+;

0) o0pa3oBaHNe KOBAJICHTHBIX CBS3€H C KU3HEHHO BaKHbIMH SH-Tpyrmamu
HEKOTOPBIX OenkoB. [IpoTHBOsIME — BBEICHUE TIOCTPaJaBIIeMy OOJIBIIETro KOJIHde-
CTBa COZEPIKAIIETO Cepy BEIeCTBa, HAPUME, SIMIHOTO OeIKa.

HgCl, + 2RSH = Hg(RS), + 2HCI;

B) 00pa3oBaHNE KOMILIEKCOB C eJe30M, BXOAALIMM B COCTaB reMOIIO0HHA.
BenTunupoBats Jerkue, moka KOMILIEKCOOOpa30BaHUE KeJe3a ¢ KUCIOPOJAOM He
OyzneT npeobnagars Ha KOMIUIEKCOOOPa30BaHUEM C OKCHIOM YIJIEpOAa.

r) obpazoBanue ocHoBanuil [lludda c amuHorpynmamu OEIKOBBIX MOJIEKYI,
HYKJICMHOBBIX KUCIOT U 1p. [IpoTHBOsiANe — aMMuadHas BoAa.

R-NH; + CH,0O = R-N=CH, + H,0;

) CBSI3bIBAHME MOHOB METAIJIOB (CM. a) B BU/IE HEPACTBOPUMBIX CYIb(OUIOB.
IIporuBosiAue — HapUMep, PACTBOP MEIHOTO KYIIOPOCa UM BABIXAHUE OKUCIIUTE-
JIel — HarpuMep, KUCJI0poa.

CuClz + H2S = CuS + 2HCI;
H,S + Cl, =2HCl1 + S;

e) IKHJIMPOBAHHE AMUHOTPYII OMOMOJIEKYIN, C y4eTOM OU(PYHKIMOHAIb-
HOCTH MOJIEKYJIbl UNPUTA, IPUBEAET K 00pPa30BaHUIO CIIMBOK B CTPYKType OHo-
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MOJIEKYJI, HallpuMep, MOTYT 00pa30BaThCs MOMEPEYHbIe CIIMBKY B ABOHHOHN Lenu
JHK, uro npuBeneT nopaxeHHbIE KJIETKU K THOEIH.

CH,CH,(CI CH,CH,NH—R
S\ + 2RNH, —> S\
CH2CH2C1 CHzCHzNH —R
18. a) Tak kak cpeau NPOAYKTOB THAPOIU3A COACPHKHUTCS BELIECTBO,

Hecymee ¢pocharHyro Tpymiy B 2'-IION0KEHNUH, 2'-THAPOKCHI JOIDKEH IIPUHUMATh
yuacTtue B peakiuu. OObSACHUTH paBHbIE KOJMUECTBA MIPOLYKTOB THAPOIN3a MOXK-
HO, €CITM TPEIIOIOKUTh 00pa30BaHUE MPOMEKYTOYHOTO UKIMYECKOTO AMd(pHpa
(hochopHOIT KHCTIOTHI:

R;—O—H,C B R—0-H)C B Ri—O0—H)C B
0 0] (0]
5 ©0oH o .%R2
0L _0 OH — >~ 0L _0 0° — > 0 O
- P% - P%\—/ \ /
R,—O o) R,—0” O 0. P
() (0]
Rl—O—HZC B RI—O—Hzc B
o o
Son + HO IPOIYKTHI
> ) P02 2- _ o -OHO
O O-—PO; O;P—0 O
[Mocne monHoTO rMApONU3a 1ernu oOpasyetcs cmech (1) u (11).
0) JHK ne nmeet 2'-OH rpynmsl, BBITOJHAIOLIEW POiIb BHYTPUMOJIEKYISP-
HOTO KaTayiu3aropa, mo3toMy menouHor ruaponus AHK, B otnuune ot PHK, He
MIPOTEKAET.
B) [ox cumBonoMm «By» (0T aHmmiickoro cioBa «base» — «OCHOBaHHE») CKPBI-

BArOTCA OCTATKU I'CTCPOLUKINYCCKUX OCHOBAHMIA:

NH, (0] NH,
N )j H{ N N NP N
S Ies
O)\T H,N )\N T> KN T>

ITUTO3HNH T'yaHuH aJICHUH
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O O
HN |
O)\ IT

ypanun (B PHK) timuH (B [IHK)
B cocra Hekoropeix PHK BXomsT 1 npyrue, Tak Ha3pIBaeMble KMUHOPHBIC) OCHO-
BaHUsI.

19. 3amaua COpOCOBCKOM OMMMIMHAJBI, TJ€ aBTOPHI MPEABAPWIN pEIICHHE
crenyromeit ¢pasoit: «OObIMHO, YeM JUTMHHEE 3a/la4a, TeM Jierde OHa pelaercs.
Orta 3a/a4a — HEe UCKIIIOYEHHUE, OHA HOCHUT SIBHO BBIPAKEHHBIN «yTEIIUTEIbHBII)
XapaxTep».
Hawm 310 yTBEpK1eHHE B IEPBOM YAaCTH KAXKETCsI TOBOJIBHO CIIOPHBIM, & BO BTOPOU
— JUI1 COBPEMEHHOTO CPETHEr0 OJMMITMAJHMKA C €T0 B CpPEeIHEM ype3aHHOU (1o
CPaBHEHUIO C paHewHUMU BPEMEHAMH) SPYIHUIMEH 3TO yXKe€ OTHIONb HE YTeIIH-
TeJbHAs 3a/1auKa.
1) O0e peakIuu CropaHwus ONHCHIBAIOTCS OJHUM M TEM e MOJIEKYISIPHBIM
YpaBHEHHEM:
C7Hg + 90, = 7CO; + 4H30.
2) Q- = 7+ Q06p.(CO2) + 4+ Qopp.(H20) — Qoep.(C7Hs) =
=7+393,5+4.285,8 —x = 3898 — Qosp.(C7Hs)
(o onpenenenuio TerioTa oopazosanus Oz paBHa 0).
st HopbopHanreHa
Qp-umm) = 39,8 - M(C7Hg) = 3662/ x/monb,
OTKyZAa
Qosp(HOPO.) = 3898 — 3662 = 236 K {x/MOIIb.
Hns xBagpuimkiana
Q(p-tum) = 41,9 « M(C7Hg) = 385.5 xJI»x/M0J1b,
OTKyZa
Qosp(kBampuir.) = 3898 - 3855 = 43 k//MOIb.
3) TertoTa peakiuy HOPOOPHAINECH — KBAAPUIIMKIIAH pPaBHA
Q = Qosp(kBampuir.) — Qosp(HOPO.) = 43 — 236 = —193 kJK/MOTb.
Ota peakuus — dHAOTepMUYecKas. Pa3HuIa B SHEPTHY BEIIECTB KOMIICHCUPYETCS
ANEKTPOMATHUTHBIM U3JTy4YCHHEM:

_Q:hvzh—c

OTKyJa ,
e Na A
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10-34 2. 108 1023
1= h_clg _ 6,62-10 193301000 6,02-10 —6.19-10""m = 619 1M

YTO COOTBETCTBYET BHINMOMY H3ITyUEHUIO (3EJIEHBIN CBET).

20. Peaknust — «BHyTpuUMONeKynapHas»; cBsizb C—Cl momxkHa pa3opBarhCs
npexnae, yeM oOpasyeTcs HoBas CBsi3b. ClemoBaTesbHO, CYIIECTBYIOT YacTHIIBI
R*CI', re noHBI CBA3aHBI TECHO  HE OOMEHHMBAIOTCS C OKPYKAIOIMMHU YacTUIIAMU
(Tak Ha3pIBaEMble KOHTAKTHBIC HOHHBIE MAPHI).

II. ITpu pauemu3zanuu u conbBoau3e 0opasyroTcs yacTuubl R*... X, rae HoHBI CBS-
3aHBI cJ1a00 U MOTYT 0OMeHHBAaThCs (HanmpuMmep, ¢ N3). Tak kak Viac>Violy (I1I), TO
paueMu3anys UAET yKe Ha Oornee paHHUX CTAAMSAX JUCCOLUAINH, YEM COJBBOJIM3.
Takum 00pa3om, CYIIECTBYIOT €llle KaKk MUHIMYM JIBa TUIIa HOHHBIX 00pa30BaHU:
NpeAeTbHbIA Ccly4yail CBOOOTHBIX HMOHOB M NPOMEKYTOUYHBIM (Tak Ha3bIBaeMBIC
COJIbBAaTHO-Pa3/e/ICHHbIE HOHHBIE MaPhI).

IV. Inst oObsicHeHHs 3TOTO MpHUMeEpa J0CTaTOYHO 3aMETHTh, YTO CKOPOCTH COJb-
BOJIN3a CKJIQABIBAETCS M3 JBYX CKOPOCTEH: CKOPOCTH COJBBOJIM3a COJIBBATHO-
pas3neneHHBIX MOHHBIX Map M cBOOOAHBIX MOHOB. IIpu no6aenenuu ke LiClO4
KOHIICHTpalus TMEepBbIX, OYEBUAHO, Bo3pacteT, Tak kak [RT.. OTs"] ocranercs
MIpEKHEH, HO MOSIBIISIIOTCS erte U yacTuibl R*...Cl0g.

21. XumMuyeckasi 3KBUBAJICHTHOCTh aTOMOB BOIOPOJa MOXKET O3Ha4aThb UX
CTPYKTYPHYIO 3KBHUBAJICHTHOCTb, & CTPYKTYPHO DKBHUBAJICHTHBIE aTOMBI BOAOPOAa
— 3TO, IO KpaiHeW Mepe, LIEHTPaJIbHAsl CUMMETPUS MOJIEKYJIbI, OTCYTCTBUE KaKHX-
00 aNKWIBHBIX 3aMECTUTEJIeH, OTCYTCTBHE THIAPOKCHIIOB (Torna Obiio Obl aBa
THIIa aTOMOB BOOPOia — IIPY YINIEPOAAX M KHCIOPOAAX), M SKBUBAIEHTHOCTD TEX
aTOMOB YITIEPOa, K KOTOPBIM IIPUCOCAUHEHBI aTOMBI BOAOPOAA. Bce 310 TOBOPUT
0 TOM, 4TO:

a) AMOpPOMATaH MPUCOECTUHWICS CUMMETPUYHO, TaK KaK IPOAYKT 110 OIpe-
NeJIeHNI0 cUMMeTpuYHbIN. [IprcoeaunsThes eMmy ecTh Kyaa Tonbko Ha 2-C
MaJIOHOBOTO 3(upa, U Toraa (pparMeHT yrepoaHOH LeNH BBIIAIUT TaK:

H H

? ?

0) STHIBHBIE (H)PArMEHTHI MOCJIE THAPOIHM3a YIUTH U3 MOJEKYNbl (MHaue
aTOMBbI BOJIOpOZa ObUIM OBl Pa3HBIX THUIIOB).

%}émneﬂne JIBOMHOM CBS3U — 3HAYMT, B MOJIEKYJIE UMEETCS OKMCIIAIOLINI



¢parmenT. Kakoit? O4eBuHO, NEPOKCUAHBIHN, APYTUX BAPUAHTOB B TAHHOM
COYETaHUM UCXOAHBIX aTOMOB M PEareHToB He cyliecTByeT. [lomyuaem no-
HYI0 (hopMyITy HCKOMOTO OKHCITUTEIIS:

O 0

O——©O0

CrpyKTypHasi 3KBUBAJIEHTHOCTb B IUIOCKOM PUCYHKE BBINIAIUT CTPAHHO
(pa3HO€ paccTOsIHHE MEXAy BOJOPOJAMHU M KHCIOPOAAMHU), OAHAKO, JIETKO
co00pa3uTh, YTO B peabHOI 3-MEPHOH CTPYKTYpe HUKIOMPONAHOBOE KOJIb-
1[0 HaXOIUTCA B NEPIEHIUKYISIPHON TUIOCKOCTH:

uuﬂilﬂ'I"""‘

<y

U BCE€ aTOMblI BOAOPOda OTCTOAT OT aTOMOB KHUCJIOpPOda OoJsiee-MeHee Ha
OJMHAKOBOM PAaCCTOSIHHH.

9

22. Tak KaKk OKHCIIEHUE TPOBOAST MIEPMAHTAHATOM KaJlisi B HEUTpaIbHOU cpe-
1ie, TO OH BOCCTaHaBJIMBaercs 10 okcuaa Mapranna (1V) mo takoil momypeaxkuuu:
MnOg4 + 2H;0 + 3¢~ = MnO; + 40H~ @)

B pe3y/bTare KOTOPOU Cpesia CTAHOBUTCS 3aMETHO IEJI0YHOM. B 3THX ycio-
BHSIX Ha MEPBOH cTaauu oopasyercs mkonb (1), a 3atem — anpaeruy 1):

KMnOy4 KMnOy4
—_— —_—

o

oH OH oH H
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Hanee anpnerun (II) nubo mpeBpamaercs moa AEHCTBHEM OKUCITHUTENS B
kucnory (B):

%O

OH H OH OH

o _KMnO,

II B

7mbo B pucytcTBun ocHoBauus (OH ) meperpynnupoBIBaeTCSl B CMECh KETOJIOB
(I1I), koTopBIe Hasee TakkKe OKUCISIFOTCS — C PACKPBITHEM LIUKJIA!

[ OH-
f 0O — & OH + @% ¢} (5)
oH H
o OH
II I
(6] OH

I

COOH
(% KMnO,
— O —— »
H+
O
v

COOH
C

B npucyrcreun MgSO4 oOpa3ytomiascs B morypeakiuu (*) menodb CBSI3bIBACTCS C
o0pa30BaHNEM HEPACTBOPUMOTO OCA/IKA THIPOKCUIA MaTrHUS;

MgSO4 + 20H = Mg(OH), + SO;~

B Pe3yJbTaTe Yero MojJIepKUBACTCS HEHTpallbHAsI PEaKIINs CPEIbL, ¥ MIEPErpyIIIH-
poBka (**) He mpoTeKaeT.

%28 OCHOBHOM KJII0Y K PCHICHUIO 3aJa41 (GCJ'II/I, KOHCYHO, KTO-TO HC BCIIOMHUT



X — caMoe MHTEpeCHOE OPraHnYecKOe COEANHEHNE — CPa3y) — OUEBUIHO, COENH-
HeHue Z, umeroniee hopmyiny CgHg u sBHO apoMaTHUeCKuil KOMIUIEKT TIPOTOHOB B
cnekTpe — 3to HadranuH. Torna Y — muruapoHadTalvH, IO MOJIEKYISPHONW Macce
Y CHEKTpY (IPOTOHBI Y HACBIIIICHHOTO aToMa yIlIepoia — OKOJIO 2,5 M.1L.).
Coenunenne X ¢ hopmynoit CioHio 1 (Tipy oxnmakieHnn) ¢ BUHWIBHBIMHE, aJUTUITb-
HBIMH Y [IUKJIOTPOTIAHOBBIMH TPOTOHAMH CTPOUTCS OHO3HAYHO:

8 9 9 10 9 10
10 lepecTaHoBKa 8 nepecTaHoBKa
1 OKPYKEHUSI OKPYKEHHUS 5
{ } 5 8 ‘ =HUTJ
~ )
s 5 ATOMBI 1 ATOMBI 6
7 6 2735458’9910 7 6 1 52a334a677 1 7
BynbBanien

Ota MoJeKyna Ha3BaHa TakK, TIOTOMY YTO OHA, MEPEKaThIBas IMKJIOIPOIaHOBBIN
(dparMeHT BIepe Py HeNpeKpallaroIeics eperpynnupoBKe (eperpynnupoBKa
Koyma), Beger cebst kak kak Obik (anmi. bull). Kaxpas cepus u3 Tpex mpumsbi-
KaIOIMX aTOMOB YIJIEPO/ia MOXKET B JIF000€ BpeMs NPEACTABIATE COO0H HECYITYIO
KOHCTPYKIIMIO IIUKIIONponana. BBUIy TOTo, 4TO U30MEPHI OBICTPO TEPEXOIAT APYyT
B ZpyTa, Bce atombl Bogopoza mpu 100 °C skuBaneHTHH! B [IMP.

CrpyKTypa Bceria MISHTHYHA caMoil ce0e: TIOCTOSHHO HaxomuTcst Mexay 10!/3,
10 ecTb 1 209 600 BO3MOXKHBIX (HOpM, M3 KOTOPBIX TOJBKO TPHU MPEJCTABICHBI HA
BBILIEIIPUBEICHHOMN CXEME.

OmnucaHHbIN cHTE3 X U3 IUKIOOKTaTeTpacHa:

7z
0 -q

CgHg [CsHglo

-0

OeHzon  OynbBajeH

\

/

CroiictBa X — meperpynmnupoBka npu 350 °C B 9,10-guruaponadTaqdH: A €ro
JIETHIPUPOBaHNEe B Ha(TAINH.

24.

a) Monomeps! A u B MoryT 00pa3oBbIBaTh JOHOPHO-aKIEITOPHBIN KOMIUIEKC!

A+B £ (aB)
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Crnenyer pearnoNoKUTh, YTO PEaKIIMOHHAsI CIIOCOOHOCTh KOMIUIEKCA BHIIIE, YEM
MOHOMEPOB B OTJEIBHOCTH. POCT Ilemu B 3TOM ciy4yae — 3TO MOJUMepU3alus
KOMITJIEKCOB MOHOMEPOB.
0) Kunetuueckas cxema nporuecca:
WNunmmuposanwue (I — naumMarop):
I ——=2I°
Poct nenu:
I+ +(AB) —— I-AB-
I-AB+ + (AB) —— [-AB-AB-
B ob6mem cinyuae
I-(AB)—AB* + (AB)* —= [-(AB)p+1 —AB-
(I-(AB)—AB-* 00603HaunM Re — panukan pocra nemnu).
OOpsIB LIETH:
2Re — = R-R
Cxkopoctb nuaunuupoBanus Vi = Ky[Iz].
Cxopoctb pocrta nieniut Vo = Ko[Re][(AB)].
CxkopocTtb 00pbiBa V3 = K3[Re].
[To npuHIMITY cTallMOHAPHBIX KOHLEHTpauuid Vi = V3, Torna

Ki
Re] = I2
[Re] =/ L 112]
CKOpoCTh MONMMEPU3ALINHY, pPaBHas CKopocTu pocta V =K |, / —KK; [12][AB]

TpynHOo oXuIaTh, YTO KOMIUIEKC OueHb mpoueH, toraa [A], [B] > [AB]; Ipu
3TOM

_ [AB]

[A][B]

OkoHUYATEIHPHOE KHHETHUECKOE YPABHECHHUE:

u nanee [AB] = K- [A][B]

K1

V=K, \/ Kz [I2]- K- [AB]
B) Ecam BBIpa3uTh KOHIICHTPALUIO B MOJIBHBIX A0JIX, TO [A] + [B] =1

V = Const-[A]:(1 — [A]) = Const-([A] — [A]?)
Cocras, 0TBeHarONi MaKCUMaJIbHOW CKOPOCTH, OTNPEAETIAETCS paBEHCTBOM HYJIIO
HIPOU3BOJIHOM:

dv/dA = const-(1 — ([A)/2)) =0, orkyna [A] = 1/2, [A] = [B].
Taxum 06pazom, CKOPOCTh MaKCUMaJIbHa MPH SKBUMOJISIPHOM COCTAaBE CMECH.
r) CKOpOCTbH COMTOTUMEPHU3ALINH C TOBBILIIEHHEM TEMIIEPATYPBI MOXKET a1aTh
M3-32 YMEHBIIIEHUS 3HAYEHN I KOHCTaHThI 00pa30BaHMs KOMIUIEKCa, KOTOPOE MOXKET
OBITH OoJIee pe3KUM, YeM OJHOBPEMEHHBIN POCT d3PPEKTUBHON KOHCTAHTEHI.
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25.
a) HeoOXoauMBIM yCIIOBUEM BO3HUKHOBEHHS XUPAIbHOCTH SIBIISIETCS OTCYTCTBUE
B MOJIEKYJIE 3€pKaJIbHO-IIOBOPOTHBIX Ocel. PaccMoTpeHne BapuaHTOB OKA3bIBAET,
YTO B OKTad[PUUYECKUX KOMILIEKCAaX, COACPKAIINX TPU U OoJiee ONMHAKOBBIX JIH-
TaHJIOB TAKWE OCHU MPHUCYTCTBYIOT. XUPATbHBIMU MOTYT OBITh TOJNBKO KOMILIEKCHI,
cofepxaiue He Oonee MBYX JMTaHAOB OJHOTO THUIA — BCErO UYETHIPE BapHUaHTa
cocTaBa:

Mazbaca, Maszbocd, Masbede, Mabcedef
[pocrefimmii kommieke, Mazbacy, UMeeT 6 H30MEPOB, B TOM YKCIIE OJHY SHAHTHO-
MEpHYIO Hapy:

a a b
e | b bo | e a. | e
~M¢‘ ‘M‘ uMu'
b/|\c b/|\c RARS
a a b
C C E C
a., | ..b a., | .c i c. | ..a
a” | \b a” | \b ! b/l|)\a
c b '

6) I[J'I}l BO3HUKHOBCHHA SHAHTUOMCPUHN JOCTATOYHO ABYX 6I/I,Z[CHT3,THI:IX JIMTaHJ0B,
TaK KaK 3TO YK€ o0ecreurBacT MOSBICHUE B MOIJICKYJIC CHHpaHBHOﬁ CTPYKTYPHI.

L N
L

/Il, I ““\\
7 M\

l L
B) Takue KOMIUIEKCHI 0053aTEIILHO COMIEPIKAT MIOCKOCTh CUMMETPHH, COBIAIak0-
IIYIO C TUIOCKOCThIO KOMIUIEKCA, CJIC0BATEILHO, OHU BCET/Ia aXUPAJIbHBI,

., .2
M
c” %
r) B sToM ciyuae BO3MOXKHA XUPAIbHOCTH KOMILIEKCA, €CJIM JUTAHIBI CO-
CTOAT M3 NPOXHPAJIBHBIX MOJICKYII.
) Bo3MoxxHBI ueThIpE U30MeEpa
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mpanc-, mpamc- mpanc-, yuc-

L\ E L
Llh,. I ,¢“\\ ! ]‘C,,. | ,“‘\\L
|
L/ | \L 5 L/ | \L
|

yuc-, yuc
HBa yuc-,yuc-n3omepa 00pa3yroT SHAHTUOMEPHYIO Hapy.

e) B sTunenanaMuHe paccTosHHE MEXAY aTroOMaMy a30Ta HEAOCTaTOYHO Ui 00-
pa3oBaHUs MPAHC-U30MEPOB, TIO3TOMY CYIIECTBYET TOJBKO 3HAHTHOMEpHAs mapa
yuc-, yuc-u30MepoB:

N\ N
No, | & N, | &N
.CI" '.‘Cr"‘
N/ | \N N/ | \N

\_—N

)K) Buauaie CJICAYCT NOJIYYUTh PALICMHUYCCKYIO CMECh 110 pCaKIIUU:
[Cr(H20)]Cls + 3en = d,1-[Cr(en)3]Cls + 6H0.

DOHaHTHOMEPHI Pa3lEIUTh MO UX (U3MYECKUM CBOMCTBAM HEBO3MOXKHO, HO €CITH
MOJTYYHUTh COETUHEHHUE, COepIKalllee paleMHUUecKnuil KaTHOH U YUCTBI SH3HTHO-
MEpHBI aHUOH, HampuMep, aHnoH d-OpomMkaM(popCyabPOKUCIOTEL, TO OHO OyAeT
MPEACTABIATE Mapy IUACTEPEOMEPOB, PA3AeNsIeMbIX 0 PU3MYECKUM CBOWCTBAM,
HarpuMep, APOOHOH KpUcTaTu3auei.

3) Tak KaK CTPyKTypa IIMHKOBBIX M HHUKEJEBBIX KOMIUIEKCOB HE OTIMYAETCS OT
TaKOBOM JIJIs1 KOMITJIEKCOB XpOMa, 3TH KOMIUIEKCHI TOKE TOJKHBI COCTOATH U3 SHAH-
THOMEPHBIX Nap. To, 4To ATH U30MEPHI HE BHICIEHBI, MOYKHO OOBSICHUTH OBICTpOI
paueMu3anmei, Tak Kak KOMIUIEKCHI [IUHKA M HUKEJsI BOOOIIE MEHEe yCTOWYHBEI,
YeM KOMILIEKCHI XpoMa U KoOasbTa.
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26. OO6mas dopmyna o.-aMHHOKHUCIIOT, BXOASIIUX B COCTaB OCIKOB W MENTH-
noB: HoN-CHR—-COOH.

[Ipu pH=6,5 xax aMHHOrpyIIa, TaK ¥ KapOOKCWIIbHAS TPYIINa MOHWU3UPOBAHBI.
[Moatomy, ecnu ObI OOKOBBIE T'pyNIBI He OBUIM MOHWU3UPOBAHBI, OOIIMN 3apsi
paBHsuics Obl Hymo. M3 dYeThIpeX aMHUHOKHCIOT, BXOASAIIUX B COCTaB HCCIe-
JyeMoro rentuaa, npu pH=6,5 OyayT noHHU3UpOBaHbI OOKOBBIC TPYIIIHI y JIM3HHA
(R = «(CH2)sNH3?) u rmyramunoBoii kucnotsl (R = —(CH,)2,CO0-) — pK,=10 u 4
COOTBETCTBEHHO.

a) To, uyto mpu pH=6,5 o01muii 3apsa paBeH +2, 03HAYAET, YTO YUCIIO OCTAT-
KOB JIM3MHA MPEBBIIACT YUCIO OCTATKOB ITIYyTAMUHOBOM KUCIOTHI Ha 2, TO €CTh B
MENTH]IE CoiepkaTcs | 0CTaTOK TIIyTaMHHOBOW KUCIIOT U 3 ocTaTka u3uHa (2 u 4,
3 ¥ 6 He TIOAXOMAT — HE OCTAETCs MECTa IS OCTAILHBIX AMHHOKHUCIIOT).

0) Tak KaK XUMOTPHIICHH PACHICIUISET TeNTAIENTH ] Ha TpH (pparMeHTa, B
€ro COCTaBe JIOJDKHBI OBITH J1Ba ocrarka THpo3uHa (R = napa—CH;—CsHs—OH).
Octanock ogHo (7—-1-3-2=1) MecTO A BaJIMHA.

B) Tak kak mpu oTmieruieHNr N—KOHIICBOH aMHHOKHCIIOTHI OOIIUN 3apsi
OCTAIOLIEroCs MEeNTUAA YBEIUYMWICS Ha €IUHULLY, B N—KOHIEC HAXOJUTCS [y TaMHU-
HOBas KUCIIOTA.

r) Ilo maHHBIM 3nekTpodope3a A 3apsHKeH OTPHIATENHHO, MOATOMY B
€€ COCTaB BXOAUT IIIyTAMHUHOBAs KHUCJIOTa U JBE HEUTpalbHble aMUHOKHUCIOTHI
(obmmii 3apsg —1), npuyem O—KHCIIOTa — TUPO3WH, & OCTABIIASCS — OYEBUIHO,
BanuH. B u C 3apspkeHsl monoxurtensHo, HO y B 3apsia 6onbire. ITosTomy B B nBa
JIU3WHOBBIX OcTarka (o0mui 3apsin +2), a B C — oguH (001mmi 3apsm +1).

1,e) [lepBuuHas cTpykTypa renTanenTtuaa

MecTa pacIIeIIeHUs TUPO3UHOM

H:NT- Glu—Val—Tyrl— Lys—Tyrl— Lys—Lys—COO-
| || . |
A B C

X) 3apspKeHHBIE TPYIIIBI MOTYT MOMEIIATh 00Pa30BAHUIO CL-CTIUPAIIH U3-3a
3NIEKTPOCTATUUECKUX B3aUMOJEMCTBUN, HAMHOTO MPEBBIIAIONUX CHUIIY BOAOPO-
HBIX CBsi3eH, MOAJEpKUBAIOIIMX o-criupans. [Ipu pH=6,5 Ha nentuae nMerorcs
TPH MOJIOKUTENBHBIX U ONMH OTpuLaTenbHbli 3apan. [Ipu pH=12 amuHorpymnmel
JU3UHA TPaKTHYECKH HE HWOHM3HMPOBAHbBI, HO TOYTH MOJIHOCTHIO MOHU3UPOBAH
TUPO3UH (MMEIOIUi (PeHONBHBIN THAPOKCHI), 00muii 3apsa +3. Takum obpaszom,
BEPOSITHOCTH 00pa30BaHMsl OL.-CIIMPAIHM Majia B 000X cilydyasx (BO BTOPOM ciydae
BEPOSITHOCTB YyTh OOJIBIIIE).
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