3apnada 1 (aBtopbl E.A. KapnywkuH, A.K. bepkoBu4)
1. P1 u P2 nonydaroTcs myTeM LEMHOM monumepu3auuu ankeHoB. P3 oOpasyercs

KOHJCHCAIIMEeH TMAPOKCUIIbHBIX U KapOOKCHIbHBIX Ipyni (1o 0.5 6aia 3a KaXIylo cXemy

peakuuu, Bcero 1.5 6anna).
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2. U3 nmepeuyncieHHBIX MOJIMMEPOB JBa cojepxar apoMatudeckue pparmentsl — P2 u P3.
B T0 )¢ Bpems P3 (momudTuneHTepedTanar) sBISETCS CIOXKHBIM MOJUAI(DUPOM — U3 HEro
u3rorosyieHa cymka. [lonmumep — P2 (monuctupon) — disoxka. [lonnonedun, uz koroporo
ObUT M3roTOBJEH Iaml, noamdTwieH — P1. Tlomumyperan P4 — npoayKT noJauKoHaeHCAIUN
IMoja ¢ JUU30LMAaHaTOM — MaTtepuan aias nogowB camor. (0.75 OGamma 3a 1 BepHoe
oTHeceHwue, 1.5 Oana 3a 2 BepHbIX OTHECeHUs], 2 Oaia 3a MOJIHOCThIO BEPHBIM OTBET)

3. B KOHTakTe cO COUPTOM MOXKET NMPOTEKATh PeaKus nepesTepurKamm, NpruBOAsIIAs
K BBICBOOOXKJICHUIO TOKCUUHOTO 3TUiIeHIIUKoMs. [loaTomy B [IOT Tapy kpenkue cnupTHbIe
HAaUTKH HE pa3iHBalOT, a HWCHOJb3YIOT CTEK/ISIHHYIO WM MOJMKAapOOHATHYIO TOCYIY

(1 6ann 3a ypaBHeHue peakuuu, 0.75 6ana 3a STUIEHIVIUKOIb, Bcero 1.75 Ganna).
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4. Mexay COUPTOBBIMH U U30IIMAHATHBIMU TPYIIIIAMH MTPOTEKAET PEAKIMs KOHCHCAIUU
¢ 00pazoBaHMUEM JIMHEWHBIX ToJuypeTaHoB. [IockonbKy AuM301MaHaT ObUT B3SIT B U30BITKE,
MMEHHO M30IIMaHaTHBIE TPYMIBI OYAyT HAXOJUThCS Ha KOHIAX moiuMepHou nenu (1 Gamn

3a nonuypertad, 0.75 Oasia 3a KOHLIEBbIE TPyNIIbL, Beero 1.75 Oamna):
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5. B npucyTcTBUM BOJBI PU HArpEBAHMM KOHIIEBBIE M3OLMAHATHBIE I'PYIIbI MOJIUMEPA
YaCTHUYHO TUIPOIU3YIOTCS A0 ocTarkoB kapOammHoBOM kucinotel NHCOOH, kotopsie
NeKapOOKCHIIMPYIOTCS ¢ OOpa3oBaHHWEM aMHUHOIPYMI, KOTOpble, B CBOK OYEpElb,
pearupyioT ¢ OCTaBIIMMHUCS M30LMAHATHBIMH C 00pa30BaHMEM MOYEBHHHBIX (ParMEHTOB.
CymmapHas peakuusi 3aluchlBaeTcs Tak (37echb U Jajiee BOJIHMCTOM JIMHUEH 0003HauyeH

MOJIMMEPHBIN (PparMeHT, He YUaCTBYIOLIUHN B PEAKIIIH):
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Boigensitomuiicst yriaekucnbelii ra3 BcreHuBaeT nohumep (1 Oamn 3a ypaBHEHHE
peakiuu, npuBosieh K BoiaeneHuo CO,, MpUHUMAETCS U TIPOCTO JACKAPOOKCHUIUPOBAHUE
KapOaMUHOBOM KHCIIOTHI O€3 TTOCIIEAYIOIIEeH KOHICHCAITUH ).
6. IlapamnenbHOo ¢ peakuued TUIpoiu3a W oOpa3oBaHUWEM (PAarMEHTOB MOYEBHUHBI
NpOTEeKaeT B3aUMOJICHCTBHE MOYEBUHHBIX (parMEHTOB C HENpPOpearupoBaBIIUMU
W30IMAaHATHBIMK TPYIIIAMH JIMHEHHBIX MOMUMEpPOB. [Ipu 3TOM 1Be mMONMMEpHBIC IICTH,

Biurovatomue pparmeHT NHCONH, cBsizpiBatoTCcst MexIy co00it, oOpasys cimBky (1 Gamn

3a MPaBUJILHYIO CXEMY PEaKIIHH):
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7. JlaBnenue xuMuka Ha momomBy OotuHOk: P = 70-9.8 /(200 - 0.0001) = 34300 Ila

(MBI UCTIOJTB3YEM ILIOMIAAb OJHOM IMOJOIIBBI, TaK KaK MPH XOJb0€ OJHa HOT'a HaXOJUTCS B

Bo31yXe). C yU4eToM 3TOT0 J0ITOBEYHOCTH MOJIOIIBBI BHIPA3UTCS KaK
7=13.10-10%xp(-2.20-10* - 3.43-10%) = 163700 ¢

ITomHOCTRIO OIMH KOMILJIEKT camor oH cHammBaeT 3a 327400 c, a 7 KOMILJIEKTOB — 3a

2292000 c, u ero myTh coctapui mpumepHo 2300 km (1 Gasut 3a BEpHBII pacyer).

3apaua 2 (astop A.B. Kangackanos)
1. CymectByer naBe BO3MOXHOCTU BHeapeHusi mectu (parmentoB C(sp)-C(sp) B

MOJIEKyJly O€H30Jla C COXpaHEHHEM CUMMETPUHM MOJIEKYJbl: 1o cBsi3siM C—C u mo cBs3sIM

C-H (mBe ctpyxtypsl o 0.5 6amma, Bcero 1 6amn).
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2. Kap6o6en3on umeer 6 sp°-ru6puan30BaHHEIX aToMOB C, Ka/Iblil U3 KOTOPBIX BHOCHT
1o 1 m-3nexTpony, u 12 sp-rubpuan3oBaHHbIx aToMOB C, BHOCSIIUX 110 2 TT-3J€KTpoHa. Beero
T-3JIEKTpOHOB OyaeT: 6 + 12 - 2 =30. [pyroii cmoco0 mojacyeTa m-3JIEKTPOHOB 3aKITFOYACTCS
B OTNpEAETICHUH CTENIeHH HEHACHIIIEHHOCTH MOJeKyJbl. [lockonbky kapOoOeH3011 sSBIseTCS

MOHOLIMKJIMYECKOM MOJEKYJIOH, 15 creneHell HEHACHIIEHHOCTH OOYCJIOBJIEHO KpPaTHBIMU

cBs3simu. CrnenoBarenbHo, MoJiekyia umeet 30 m-3iexTpoHoB (0.5 Ganna).
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3. IlepBble aBe cTaauM CUHTE3a — OpOMHUpPOBAaHUE IBOMHON CBsi3U (quOpomua A) u
nocienyriiee oTmerienne a8yx Mojekyn HBr ¢ momyuenumem B (Ci¢H;¢O,). OtoT
JTUKETOH TIOCJIEIOBATEIbHO 00padaThiBAIM AIECTHJICHUIOM JIUTHS U METHIMOAHUIOM C
obpazoBanueM C. [Tockonbky coenunenue E, nonyuennoe uz C, umeet popmyny Co4Hy,04,
MOJKHO cJIelaTh BBIBOM, 4TO E: a) He copep UT TPUMETHICUIIBHYIO TpyIIny; 0) oOpasyercs
u3 B B pesynbTaTe nmpucoequHeHUs ABYX ()parMeHTOB aleTUIICHa, ABYX METHIbHBIX TPYIII
U ABYX MoJieKynl Qopmanbaeruga (MoJieKyJasipHble (OpMYJbl OTIMYAIOTCS HAa 8 aTOMOB
yraepona). Takum oOpazom, C — HPOAYKT IBOWHOTO MPUCOSAMHEHUS] TPUMETHUIICHIINII-
alETWICHUA JUTUS 1O KapOOHWIBHBIM TPYIIaM C MOCIEIYIONNM METUINPOBAHUEM
00pa30BaBIINXCS ATKOTOJISIT-UOHOB. Y 1aJieHUE CUIIMIIBHBIX TPYMII, COTJIACHO CXEME, MOKET
npoitu Tonbko Ha craguu C — D. [Ipu sTom obpasyercs nuanerwien D ¢ MonekynsipHON
dbopmynoit Cy,H;30,. DTOT nuaneTusieH npu ACHCTBUU OyTHUIUIUTUS TEPSET alleTHICHOBBIC
aTOMbl BOJIOPOJa, HMEIOIIME HAUOOJBIIYI0 KHUCIOTHOCTh B MOJIEKYJIE, IOCJIE Yero

MPUCOEINHSAET IBE MOJIEKYJIbI (popMainbaeruaa (1o 01HOM Ha (parMeHT aleTHIICHA).
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[Tocne HeWTpanu3anuu peakMOHHOW cMmecu Mbl moiydaem mpoaykT E (CyyH,04).
Oxkwucienue GpparMeHTa MponaprujioBoro crupra okcuaom mapranua(lV) maer muanbaeruna
F. lanee F (C,4H,30,) B3aumopeticteyer ¢ D (C,,H 30,) ¢ mocneayronmm obpa3zoBaHueM
H (C4H3,06). MoXHO caenaTh BBIBOJ, YTO MPOMCXOIUT B3aMMOJICHCTBHE PEArcHTOB B

cootHomeHnu 1:1 ¢ oOpazoBaHHEeM IUKIUYECKOTO (HA CICAYIOMIMX CTAJUSX IUKIU3AIUs
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HeBo3MoxkHa) nuoia G ¢ dopmynon CyHz606, KOTOpHIN OKUCTAeTCST MnO, B aukeron H.
[Ipucoenunenue peaktuBa ['punbsipa ngaetr I, comepxamuii ABE€ TPETUYHBIX CIHPTOBBIX
rpymmbl. [locnenansist craaust TOCTaTOYHO HEOOBIYHA, HO CTPYKTYPY MPOIYKTa J MOKHO HAIMCATH,
3Hasl, YTO 3TO, COTJIACHO YCIIOBUIO, Tpor3BoaHOE Kapbooen3ona CsyHso (10 ctpyktyp 1o 0.75
Oasa, Bcero 7.5 0aioB).

4. H comepxur 4 acUMMETPHUYECKHX aToMa yriepona. TeopeTHdecKd HHCIIo
nmactepeomepoB 2* ' = 8. OIHAKO BCIEACTBIE CHMMETPHH HEKOTOPHIE H30MEPHI HICHTHHUHEL.

[Toatomy cymecTByeT Tosbko 5 quactepeoMepos (2 oreera 1o 0.5 Ganna, Bcero 1 6ain).

3apnayda 3 (aBtop IN.B. HynkuH)
1. a) B 100r pactBopa comepxkutrcs 12r NaOH, cnenoBarensHo 0.3 mons NaOH

coaepxutcs B 88 T Bojbl U MoysuibHOCTh m = 0.3 / 0.088 = 3.41 monaw/kr (0.5 Gamna).

n ® ® ®
b) m, =—A = EOr  __Oa _ A , Tie g — Macca cruiasa (1 6amr).

my _g(’OBMA - oy M, (l_mA)MA

2. Ilpu maHHOM cocTaBe CIJilaBa MOYKHO CUMTATh, YTO UHAUMN SIBISIETCSI PACTBOPHUTEIIEM, a

rajuium PACTBOPCHHBIM BCHICCTBOM. Haitnem KPHOCKOIIMYCCKUC KOHCTAHTBI MCTAJIJIOB II0

RT; M
bopmyne (2): K, =—2—-1=538 K-kr-momb ', Ke.

mwiln

— RT112J1 MGa
AH

=9.51 K-kr-Momp .

miGa

0.05 _
MorstibHast  KOHUGHTpAaLUs Tl MGa= [ 9569 7-10° xmoms, — 0- /22 (MOJB-KT h.

tyy CIIJIaBa MO’KHO BBIYMCIUTB 1O popmyde (1): t,, =156 —53.8 - 0.755 = 115°C (1 Oamn).
3. bynem cuutaTh, 4TO pacTBOpeHHOE BemnlecTBO — ramumid. Torma 156 — 53.8mg, = 25,
0‘)Ga

(1 - (’OGa )MGa

MAacCOBYIO JIONIO TallUid ®g, = 0.145 (0.5 6amma). Ecniu  pacTBOpeHHBIM BEIIECTBOM

OTKyZa Mg, =2.44 Monb-kr . U3 ypaBHeHHs Mg, = (0.5 6anna) omnpenenum

apisiercss  uHauKA, TO 29.8 —9.5lmy, =25, otkyma myp, = 0.505 MOJIB-KT . Janee
my, = Oun = (1-og) (0.5 6a;mma), oTkyma g, =0.945 (0.5 6amma). Urak,
(1 - ('Oln )Mln (OGa In



TeMIieparypa IjiaBieHus cruiaBa Hmwke 25°C, ecnum MaccoBast JOJisSl TaJlIusi HaXOIUTCS B
untepsaie [0.145; 0.945] (Bcero 2 6anna).

4. TloacraBmsist B GpopMyily TemrepaTypy TUIABIICHUS U YIEIbHYIO TEIJIOTY TUIABIICHUS
RT.M RT]
AH, A

it Jinlg

KaXJ0ro MeTajia, HaAuJAEM KPUOCKONMMYECKHE KOHCTAaHTh MeTtauioB K =

K4 = 25.8 K-xr-mons ', Ky = 8.4 K-xr-mous ' (1 Gamn).

Hnst matepBana 0.441 < w, < 0.630. [Ipu w, = 0.630 Temneparypy IJIaBICHUS MOXKHO
paccuMTaTh ¢ MOMOIIBIO KPUOCKOMTUYECKOW KOHCTaHThI MeTaiuia A (pactBop B B A). A nipu
oA = 0.441 TemnepaTypy IUIaBICHUS CIUIaBa MOYKHO PACCUUTATh, 3HASI KPUOCKOIMUYECKYIO

KOHCTaHTy MeTauia B (Metamn B BeicTymaer B ponu pactBoputens) mno dopmyie (1):

o, _ 0.587
0, My M,

0a =0.630, T=Tx—Kamg, my = (1 6ann 3a moaxox). Pemum ypaBHeHue,

rcrions3yst popmysty (1): 473 =600.6 —25.8 - 0.587 / Mg, otkyzaa noyunm Mg = 0.119 kr-moms .

o, 0587
(OBMA MA .

3710 0110BO (Sn) (0.5 6awia). AHanorndHo onpeaeiuM MeTaimt A: wa = 0.441, m, =

Pemmum ypaBuenne u ompeaenum metamn A: 473 =504.9 —20.4 - 0.789 / M. Ilomyuyaem
M, = 0.207 kr-Moms . Do cBuuer (Pb) (0.5 6ama). Takum 06pasom, A — cBuHen, B —
0J10BO (Bcero 3 Gamra).

5. Jlna ynpoiueHust npeodpasyem Gopmyny (1) mias Kaxaoro U3 METaliOB U BBIPa3uM

TEeMIIepaTypy IJIaBICHHs CIJIaBa Yepe3 MacCOBYIO JIOJIF0 CBHHIIA, 0003HAYUB €€ @:

1— -
T =Ty K, % 6006217412 (3)
Wp, Mgy, ®
(O] ()]
T. =T, -K Pb =504.9 — 40.54 —— 4
CILIaB Sn Sn (1 . C\)Pb )MPb 1 —® ( )

Kak BugHO U3 pucyHKa, TPUBEIECHHOTO B YCIOBUM, MUHUMAJIbHASI TEMIIEpaTypa IJIaBICHUS
COOTBETCTBYET TOYKE IepeceueHus JuHuid, TpaHull ¢a3. Hwuxe npuBenen rpaduk,

MOCTPOEHHBIN cornacHo popmynam (3) u (4), 3a1ar01IUM JIBE KPUBBIE.

600 A
550 o
g 500
aso { Sn
400 ——
0 010203040506 07 0809 1

wiPb}
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Touky nepeceueHus TMHUN MOXKHO HalTH, IPUPABHSB MpaBble YacTu ypaBHeHui (3), (4):
600.6 — 217.4—=2 = 504.9 — 40.5472=; 272.60" — 530.50 + 217.4 = 0; & = 0.586

Takum oOpa3oM, CIIaB JOJDKEH coaepxkarh 58.6% cBunia u 41.4% onosa (2 Oamna).

6. MuHUMaIBHYIO TeMIEpaTypy MOKHO HAWTH, MOJICTaBUB 3HAYEHUE MACCOBOM 10U
CBUHIIA, NOJyYeHHOE B MyHKTe 4 B moOyio u3 popmyn (3), (4). B pesynbrare momyduum
T =447 K =174°C (0.5 6anna).

3apnauda 4 (astop IN.A. Kebeln)

1. @ecHondranenH MOJyYarOT MO CHEAyIIed peakiuu (3a BepHbIE CTPYKTypHbIE

dbopmybl penona u dranesoro anruapuaa mo 0.5 6anna):

OH
o

0]
2. B 3aBucumoctr oT pH cpenpl MOKET IPOUCXOAUTH IPOTOHUPOBAHKE (B KUCIION cpeie)

WM JCTPOTOHUPOBAHUE (B MIEIOYHOU cpeje) MoJieKyibl deHondranenHa (mo 1 Gamry 3a

CTPYKTYpY, Bcero 4 Oaa):

3. BTopbIM KOMIOHEHTOM, OOECHEUYMBAIOUIMM I[BET YEpPHWI, SBISIETCS pa30aBlICHHBIM
pactBop mienoun (0.25 Ganna).

Hcye3znoBenue yepHui 00yCIOBIEHO B3aUMOIEHCTBUEM ILIEJI0OUYH C YIIIEKUCIBIM Ira3oM,
coaepxanumces B Bo3ayxe (0.5 6amna):

OH + CO,=HCO;

JL1st mposiBieHMs YepHIIT Oymary Heo0XoaumMo 00padoTath pacTBopoM tenoun (0.25 6anna).
4. MUcxoms w3 nmanHbix 1o pH mepexoma OKpackd HMHIMKATOPOB IMOHSTHO, YTO C
dbenondTarenHoM TUTpoBaHUe OyaeT 3akoH4YeHo npu pH 8 — 10, a ¢ METUIIOBBIM OpaHKEBHIM

npu 3 — 4. Takum o6pazoMm, TuTpoBanue ¢ peHondrarenHom OyaeT UATH A0 0Opa30BaHUS



ruApoKapOoOHaT-uOHAa M3 KapOoHaT-MoHa (peakius 1), a ¢ METUJIOBBIM OpPAHKEBBIM H
KapOOHAT, ¥ TUAPOKAPOOHAT-UOHBI Oy IyT OTTUTPOBAHBI JI0 YTIICKUCIIOTO ra3a (peakiuu 1 u 2):
CO%¥ +H =HCO; (1) (0.5 6anna)
HCO; + H = H,0 + CO, (2) (0.5 6amna)
Ecmu npuHATH 3a X KonmudecTBo moHoB CO%, a 3a y — xomuuectBo HCO3, To Ha
TUTpoBaHue kapooHata 10 CO, moier 2x MOJIb KUCIOTHI, HA TUTPOBAaHUE THIpOKapOoHaTa
10 CO, — y MOJIb KHCIIOTHI, @ HA TATPOBaHKUE KapOoHaTa /10 TUAPOKapOOHaTa — X. Y UNTHIBAs,
YTO HAa TUTPOBaHHE KapOOHaTa O TMApOKapOOHaTa 3aTpayeHo B 3 pa3a MEHbLIE KHCIOTHI,
4YeM Ha TUTPOBAaHUE CMecH KapOoHaTa U rujpokapoonara 10 CO,, nonydaem:
3x=2x+y, 158105 y =X,
T.€. HICXOJIHBI pacTBOpP COJIEprKaJl paBHbIE KOJIMYECTBAa KapOOHAT- U IMIPOKAPOOHAT-HOHOB
(1 6amm).
5. B menouHoii cpene BoccraHoBieHue GpeHondranenna 10 ¢peHondraauHa IpoXoauT 1o

peakiuu (1 6am 3a BepHYIO CTPYKTYpy (heHondTanmHa):

O O o HO OH
Zn, OH O O H+ O O
—_— I
0 0
(0% "

OOHapyXeHHe CUHUIBHOM KHCIOTHI B BO3/yX€ OCHOBAHO Ha OOpa30BaHUU I[MAHO-

KyIpara, KOTOpblii okucisieT ¢penondranun oOpatHo B ¢eHondTanenH, OKpaIuBaroIuncs
B IIEJIOYHOM cpelie B MaauHOBBIN 11BeT (110 0.5 Gaina 3a peakiuto, Bcero 1 6amn):

Cu’"+4CN =Cu(CN)} o 3 y

3apnauda 5 (aBtop C.A. CepsikoB)
1. (mo 0.2 6anna 3a popmyiy, mo 0.2 Gana 3a peakiyio co MEI0UYbo, BCero 2 6asa)

CreneHb okuciaeHus N +1 +2 +3 +4 +5
dbopmyna okcua N,O NO | N,Os; | N,Oy4 | NyOs
peakiusi ¢ NaOH — — + + +
VYpasuenus peakiuii (o 0.5 3a peakiuto, Bcero 1.5 6amna):
N203 + 2NaOH — 2NaN02 + H2O N204 + 2NaOH — NaN02 + NaNO3 + Hzo

N205 + 2NaOH — 2NaNO3 + H20



2. IlpoaykTbl mpUBEACHHBIX BhIILIE MpeBpalleHnii oTBevaroT azotuctoir HNO, u a3oTHOM
HNO; kucnoram (1o 0.25 6anmna).
3.  Heconeo6pasyromue okcuasl: H,O, CO, SiO (mmo 0.5 6anna, Bcero 1 6amn).
4. TlockoabKy KaKIbIii U3 YKa3aHHBIX B YCIIOBUU PEAreHTOB COJCPIKUT JIUIIh OJUH aTOM
a30Ta, €CTh BCE OCHOBAHMS MPEIIOJIOXKUTh, YTO B COCTAB MPOJAYKTA MOMAJET MO OJHOMY
atoMy N OT Ka)KJJOT0 U3 UCXOJHBIX BemlecTB. CTeTeHb OKUCIEHUS a30Ta B THIPOKCUIIAMHIHE
coctasiisieT —1, B atunHutrputre C,HsONO — 13, cpennee 3HaueHue 7151 YKa3aHHBIX BEIIECTB
paBHO +1, T.e. OTBeUaeT CTENEeHN OKKUCIIeHUs a30Ta B Ny, aHAJIOTMYHBIE pacUYeThI JJIsl Taphbl
BEIIECTB TUAPOKCUIIAMUH — STUIITHHTPAT MPUBOJAT K CTETICHU OKHCIeHUs a3ota B NO — +2.
[Togo6HOe HaOMIOEHME HABOAUT HA MbICIAb, YTO B XOJI€ CHUHTE3a M TMOCIEAYIOIIEro
pa3iokKeHHUs KUCIOTOM He 00pa3yeTcsl IPYrux a30TCOAEPIKALIUX MPOAYKTOB, KPOME TEX, O
KOTOPBIX UJET peyb B YCIOBUHU (COJIb OKCOKUCIIOTHI M Jlajee OKcHa a3ora). Bmecre ¢ Tem,
JUIsi 0Opa30oBaHUsl CPeHEN COJNM Y TMAPOKCUIIAMUHA HY)XKHO OTHSTh TPU aToMa BOJOPOJA:
TPYAHO cebe MpeACTaBUTh, YTO MOHBI HATPUS CMOTYT OJHOBPEMEHHO 3aMECTUTh BOAOPO
OH-rpynnsl u a3zota. B Takom ciydae €JMHCTBEHHBIM pa3yMHBI BapuUaHT — 3aMEIIECHUE
ocrartkoM =N—-OH opgHOro wu3 aTOMOB KHUCJIOpOJa B HUTPUT- U HUTpAT-HOHAX,
COOTBETCTBEHHO; Mpu 3toM Harpuil 3amectutr H-— npu OH-rpynnme u C,Hs—
cnoxknoaupHou rpynnupoBku. Cunrte3 BemiecTs (1o 0.75 Oamna):
CszONO + HzNOH + 2C2H50Na — NazNzoz + 3C2H5OH
C2H50N02 + HzNOH + 2C2H5ON21 — Na2N203 =+ 3C2H5OH
B3aumopeiicTBre ¢ consiHoi kucioToit (mo 0.5 6ama, Bcero 2.5 6amna):
NazNzoz + 2HCI — 2NaCl + NzOT + HzO
Na2N203 + 2HCI — 2NaCl + 2NOT + HQO
5. Crpykrypsl annoHoB runonutputa HaTpus (Na,N,O,) u comu Anmkenu (NayN,O3):
%:N/O %\I:N/O
g 0 o
N3-3a Hanmmumst nBOiHOM cBsi3ut N=N, aHHOHBI SIBJISTFOTCS 1iockuMHu (110 0.5 Gata, Bcero 1 Gasmn).
6. U3 mpuBeneHHOro B I1. 3 mepedHs HECOIE00Pa3yOLUMX OKCUAOB MOAXOIUT Tosibko CO
(0.5 ©Oamma), mapy koropomy cocrtaBiusier CO, (0.5 Oamna). Ilocnemuuit sBnsieTcs
coJie00pa3yIoluM OKCHUJIOM, B TO BpeMs Kak B YCIOBUU OMHUCAHO PA3NIOKEHUE MYpPaBbUHOU
kucnothl B mpucytctBuu H,SO, — maboparopusiit cioco6 nomyyenus CO.

NaOH + CO, — NaHCO;, mu6o 2NaOH + CO, — Na,CO; + H,O (0.5 6anna)
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CO +aq. NaOH # HCOONa  (mpu H.y. peakiusi He IpOTEKaeT)
HCOOH — H,0 + COt (B mpucyrctBuu H,SO4) (0.5 6anna)

3apnaua 6 (astop P.B. NaHuH)

1. Hcxons W3 NpUBENEHHBIX B YCJIOBHUHM JAHHBIX O COCTaBe A, MOXHO pPacCuUTaTh
MoJibHOe oTHomeHHe Re:0=769/186.2:23.1/16=0413/1.444=2:7, 1O e€cTh
dopmyna okcuaa A = Re,O,. 'mapaTanus 3toro okcuaa gaet penueByro kuciory HReO, (B).
Ucxons w3 pucyHka OYEBUIHO, YTO aTOMBI PEHHUS HAXOIATCS B BEpIIMHAX KyOWYECKOM
AJIEMEHTAPHOM SYelKH, a aTOMbI KUCJIOPOJa — Ha cepeArHax Bcex pedep KyOa. YuuTsiBas,
4yT10 y KyOa 8 BepmuH u 12 pebep, a Takxke TOT (PakT, YTO aTOM, HAXOJSIIUICS B BEPIINHE
Ky0a, IPUHAJIC)KUT OJTHOBPEMEHHO 8 3JIEMEHTApHBIM siUeiKaMm, a aTOM, PACIIOIOKEHHBIH
Ha peOpe, YEeThIpeM, TO MOXHO pPaccuuTaTh, YTO B JJIEMEHTApHOW sueiike okcuma C
comepxurca 8- 1/8=1 arom penust u 12 - % =3 aroma Kuciopoaa, TO ecTb ¢GopMmyia
okcuaa C = ReOs.

Oxkcun ReO; pacTBopsieTcst B 1I€JI0UH, IPU 3TOM CTETIEHb OKHUCIIeHUs Re He MeHsercs,
CyJlid TI0O OTCYTCTBUIO JPYTUX PEHUICOMEpKAIUX BelecTB, B TakoM ciydae D = K,ReO,.
[Tpu pazbaBieHUM BOJOM PacTBOP peHaTa BeleT ceOs aHAJIOTMYHO PACTBOPY MaHTaHATa, TO
€CTh TUCTIPONIOPILIMOHUPYET, ITPU STOM LIBETA COOTBETCTBYIOIINX COCAUHEHUN PEHHS CXOXKH C
[BETaMU aHAJIOTUYHBIX coenuHeHuid mapradna: E = ReO,, F = KReO,.

Hcnonws3ys paHHBIE »dJleMEHTHOTO aHanmu3a, a1 conu G momyuaem K :Re=
=6.95/39.1:33.08/186.2=0.177/0.177 =1 : 1. O4eBUIHO, YTO CyMMa MacCOBBIX J0JCH
Kamus u peHus coctaBiser meHee 50%, 3Haumt, B dopmyny comu G BXOASAT Apyrue
JOBOJILHO TSIKEINBIE AJIEMEHTH. M3 MMEIMUXCS B CHUCTEME B TIEPBYIO OUEpEIb CICIyET
npennonoxkuTs opom. Toraa npeaBaputensHas oleHKa MOJISIpHON Macchl G 1acT BETUYHHY
186.2/0.3308 = 562.9 r/Monb, U3 HUX Ha PeHHH M Kanuid npuxoautcs 225.3 r/mMoinb,
ocraerca 337.6 r/mMmonb, yto oTBewaer 337.6/79.9=4.23 aromam Opoma. Eciu B3AThH
MaKCUMaJbHO BO3MOJXKHOE B JAHHOM Cllydae Iesnioe uucio 4, 3To OyJeT COOTBETCTBOBATH
4 -79.9 =319.6 r/mons, octatok 337.6 —319.6 = 18 r/monb. HerpynHo noraaarscsi, 4To 3TO
OoTBeuYaeT MoJieKyJie Bojpl. Torma cocraB conmu G MoxkeT ObITh 3anuca B Bujae KReBry - H)0O,
a dQopmyna (c yderoM Hamu4Msl JBYX AaTOMOB pEHHS B (OPMYJIBHOU EIMHUIIC)
G = K;,[Re,Brg] - 2H,0. @opmyist BemecTs (1o 0.5 6amna, Bcero 3.5 6amna):

A= R6207 B= HRCO4 C= RCO3 D= K2R604
E= RGOZ F= KRCO4 G= Kz[RezBrg]'szo
VYpaBuenus peakuuii (1o 0.5 6amnna, Bcero 3 6amna):
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4Re + 70, = 2Re, O, Re,O; + H,O = 2HReOy4 Re,O; + CO =2Re0O; + CO,
ReO; + 2KOH = K;ReO,4 + H,0 3K,Re0, + 2H,0 = 2KReO, + ReO,) + 4KOH
2KReO, + 4H3PO, + 8HBr = K,[Re,Br;] -2H,0 + 4H;PO; + 2H,0

2. B — cuibHag KUCIOTa, TaKk Kak B €€ MOJIEKYJE COJEPKHUTCS 3 KOHIIEBBIX aToOMa
kucnopona (0.5 6amna).

3. Tak kak B anemeHnTtapHoii stueiike ReO; conepxurces 1 popmynbhas enununa ReOs, To
p(ReO;) = m/ V= (M(ReO5)) / (N4 - @’) = (1 - 0.2342 kr/moib) / (6.02:10% Mo '+ (3.734:107" m)’) =
=7472.5 xr/™’ (1 Gawn).

4. Atom peHHsST B CTeNeHU OKucIeHUs (+3) HMMeeT JJIEKTPOHHYI KOH)UTrypaluio
5d" 6s06p0. VYuuthiBas nuamaraetusm coeauHeHus: Kj[Re,Brg] - 2H,0, MOXXKHO NpeanonoxXuTh,
9TO MMEET MECTO CIIapHBAHHE BCEX HECHMApEHHBIX 3JEKTPOHOB JBYX COCEIHHUX aTOMOB
peHust ¢ oOpa3oBaHHEM OJHOM YETHIpEXKpaTHOW cCBs3u peHud—penuit (1 Oamr). Cxema
o0pa3oBaHUsl COCNMHEHHS B TEPMUHAX METOJA BaJCHTHBIX CBA3CM MOXKET OBITh

npeacraBjiCHa B CIICAYIOIICM BHUAC:

5d 6s 6p
‘Br~ :Br :Br :Br:OH,
JANVANEVAN /\§>
ree [HTATHTA
‘Br~ :Br~ :Br :Br:OH,
re® |V >

\YARAVARVARV/
Tak kak B 00pa3oBaHUM CBS3M METAJUI-METAJUl Y4YacTBYIOT d-3JIEKTPOHBI aTOMOB

peHusi, To, UCXOJs U3 yucia U Gopmel d-opOuTanei, MOKHO CAeNaTh BbIBOJ, YTO OJHA U3
cBsizell 0Opa3oBaHa NepeKpbIBaHUEM d-opOUTaiel MO JUHUU, COSAUHSIOMEN aTOMbl PEHUs
(mycth 31O OyAeT OCh Z), TO €CTh O-CBS3b, JBE CBSI3M 00pa30BaHbI MEPEKPHIBAHUEM d-
opbuTasield Mo o0e CTOPOHBI OT OCH Z, TO €CTh JBE T-CBSI3M, HAKOHEL, YeTBepTas CBs3U
oOpa3oBaHa IpH MEPEKPhIBAHUU d-OpOUTANICH B IIIOCKOCTH Xy (O-CBsI3b). TakuMm oOpazom,
YeThIpeXKpaTHas CBs3b peHuil-peHuil B crpykrype K;[Re,Brg] - 2H,0O wmoxer ObITh

npeacrapieHa kak (16 + 2w + 18) — cBs3b (1 Gam, Bcero 2 Gamia).

3apnayda 7 (astopbl E.A. KapnywkuH, A.K. bepkoBu4)
1. CnocoOHOCTh aTOMOB yTriiepoaa oOpa3oBBIBaTh JJIMHHBIC IIETIOYKHU OOIIEH3BECTHA.

HCO6X0,Z[I/IMO BBI6paTB ABa JJICMCHTa M3 OCTaBLIMNXCH. OI{CBI/IIIHO, 9TO HC MOI'YT OBITH
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TunuuHbie MeTauibl Be u Ca (CBSI3M B TOMOIICTIHBIX MOJMMEpax KoBalieHTHbIe). Kucmopon
He o0pa3yeT /UIMHHBIE LIETIOYKHM — B €ro Cily4yae BbIFOJHEe 00pa3oBaTh KpaTHHIE CBSI3U B
JIBYX- WJIA TPEXaTOMHBIX MOJIEKYyJIax. DJICKTPOHHAs CTPYyKTypa aTomMa OpoMa Takke He
npezamnoiaraeT oopasoBanus AByX U Oojee cBs3eld Br—Br. Octatorcs ceieH — aHanor cepbl
no rpymnme — u ¢ocdop, AJg KOTOPOro TaKKe U3BECTHA MOJUMEpHas alioTpornHas ¢opma
(mo 0.5 6amna 3a ameMeHT — Beero 1.5 Ganna, umraue miockl — mrpad mo 0.5 6amra).
2.  BzaumopeiictBue xmnopcyibhana S¢Cl, ¢ cynpdpanom H,S, mpenmnomnaraer 3aMbIkaHue UK
myTeM oOMeHa KOHIIEBBIX Tpynn cepocoaepxkamux pparmentoB S¢Cl, + H,S; — So + 2HCL
Takum o6pazom, Al — Syo. B3aumoneticteue (CsHs),TiSs ¢ SO,Cl, mporekaer mo nHOMy
MexaHusMmy. B atom ciyuae Siy oOpasyercs KoHAeHcalued IByX (GparMeHTOB Ss U3
koMIuiekcHoro coeauHeHus: 2(CsHs),TiSs + 2SO,Cl, — Sy +2S0, + 2(CsHs),TiCl,. Ilpn
nonyueHun A2 mporekaer oomenHas peakuus (CsHs),TiSs + S¢Cl, — Sy + (CsHs),TiCl,
(o 0.5 Ganya Mo coeMHEeHNUE U YpaBHEHHE peaKIuu — Bcero 2.5 6aia).
3. CooTHONIEHHE MAaCCOBBIX JOJIeH TIUIATUHBI M CEpPhl TPUBOJUT K MOJIBHOMY
cootHomeHuto Pt: S = 1:15. MoxHO mpeAnosoXuTh, 4YTO B 3TOM COSIUHEHUH HA 1 aToM
IUTATUHBI TPUXOASTCS TpU OUIEHTATHBIX JHUranjia (Ss), MpUYeM C y4eTOM MacCOBOM 0NN
IJIATHHBl Ha Kaxnbell ¢parmeHT Pt(Ss); mpuxomutcs 35.9 r/mons apyrux QparmMeHTOB.
Jlerko nmomyyaem ocmbiciieHHbId BapuaHT (NHy),[Pt(Ss);], KU(Pt) = 6 (1.5 6amna).
4. Ha nuarpamme o0Oo3HayeHa TBepaas o.-moaudukanus cepel. M3 ocTaBmmxcs moiyen
razoo0Opa3Hasi (a3a COOTBETCTBYET HauOOJee BBICOKOTEMIEPATYPHOU (MpU HUBKOM
naBiieHnd) Moaudukanuu, P-cepa (MOHOKJIMHHAs) HauOoiee HHU3KOTEMIIepaTypHas
Moar(UKaIs, KUIKAs cepa CyIIeCTBYET MPU MPOMEKYTOUHBIX TeMIIepaTypax.
CyOnumanus — (pa30BbIi Mepexo]l TBEPJOTO COCTOsHUS B razooOpasHoe. Ilporeccy
cyOmuMaIuy COOTBETCTBYIOT JIBE JIMHUH — IPAHULIBI MEX]TY O.-CEpOil M Ta3000pa3HOi Cepoid,
a Takxe [-cepoii u razoobpaznoit cepoii (mo 0.5 6anna 3a BepHbie (a3bl, 1 6ann 3a BepHOE

BBIJICJICHUE JIMHUH, Bcero 2 Oaa).

P -
/I'
o .7/ Xugkocts
/ / - 7
’ / e
] B/ ”/’
[
)
ITap
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5. Ilpu Temneparype KuIEHUsl JaBJICHHE HACHIIIEHHOIO Mapa paBHO aTMOCHEPHOMY, TO
ectb 1g(101325) =16.257 - 5082 / T, otkyna T =451.7 K (1 6amn).

6. Ilpu oTCyTCTBMM XMMHMYECKHMX MPEBpALCHUI BA3KOCTh pacIulaBa MaJaeT ¢ pOCTOM
temneparypsl. HabGnrogaemoe 1uist cepbl Bo3pacTaHHE BS3KOCTH M MOSBIICHUE PaJMKaJIOB
0OBSICHSIETCS BO3pAaCTaHUEM €€ CTeneHu noaumepusauuu X. Ilpu ganpHeiimem yBenndeHun
TEMIIEpaTypbl IPOUCXOIUT JIECTPYKLMSI MAKPOMOJIEKYJ (PE3KO BO3pAcTAET KOHLEHTPALIUS

paauKalioB, a BSI3KOCTh paciljiaBa MajaaeTt), X Mpu 3ToM yMeHbInaetcs (1.5 6anna):

T T
1 T KHIT
3apnaua 8 (aBTtopbl U.I'. Hazapos, U.B. TpywkoB)
1. B 8.33mMmn 0.500 M coaepxutcs 0.004165 mons KOH. Torma My =240, a macca

octatka R B RCOOH paBna 195. 310 Bo3moxHO, eciu R = Ci4H,;, T.€. comepxut nubo
OJIHy JIBOMHYIO CBS3b, MO0 LMKI. [IOCKONBKY ajkeHbl , B OTJIMYME OT LMKIIOAIKAaHOB, B
He(TAX MPAKTUYECKU OTCYTCTBYIOT, MOXHO MPEIINOJIOKHUTh, YTO R comepXuT MMEHHO
uuki. Ilpu HarpeBanun B mnpucyrctBuu Pd/C  mpoucxoauT apomaTuzanus, 4YTO
MOJTBEPKAAET NPEIIOJIIOKEHHE O MPUCYTCTBUM LWKIAa B cTpykTtype A. Torma B —
apoOMaTUYECKOE COCIMHEHUE, PU OKUCIEHUU KOTOPOTO TIEPMaHTaHATOM Kajusi o0pasyercs
COeIMHEHUE, MMEIOIIee JBa THUIAa aTOMOB BOJOpPOJa W TPU THUIA aTOMOB yTiepoja. ITo
MOXeT OBbITh TepedTaneBas kucinora, 1,3,5-OeH3onTpukapOoHoBas kuciora wim 1,2,4,5-
OenszonrerpakapOoHOBas KucioTa. Mcxons U3 KOJIMUYECTBa IIETI0UHd, MOTpeOOBaBIIEH S st
HedTpanuzauun D, momydaem Mp=116 (1 OIHOOCHOBHON KHUCIOTBI). JTO —
CsH;;COOH, t.e. C He moxeT ObITh 1,2,4,5-0eH301TEeTpakapOOHOBOM KHCIOTOH, T.K. OHA
conepxutr 10 atomoB yriepona, a A u B nmo 15 atromoB. Torga B — nu6o 3-rentui-5-
MeTunOeH3o0MHas kuciora (obpasyer 1,3,5-6eH30TpUKapOOHOBYIO KHCIIOTY), JTU0O0 4-
renTiieHuIyKcycHast kuciora (oOpasyer TepedTaiieByto KucioTy). [lpu Tepmomnuze
MPOUCXOUT peakius aekapOokcuiupoBanus. llpu 3Tom 3-renTumn-5-metunOeH3o0MHas
KHUCJIOTA MpeBpaniaeTcsi B 3-renTUiATONyO, KOTOPBIM HE MOXKET MpU OKUCIeHUu aath 1,3,5-
OCH30NTPUKAPOOHOBYIO KHUCIOTY. A  4-renTwieHUTYKCYyCHAass KHCIIOTa JaeT Mpu
NEeKapOOKCUIIMPOBAHUU 4-TeNTWITOIYOJ, KOTOPBIM TMPU OKUCIECHWU TMPEBpaIlaeTCa B

tepedraneByro kuciaoty C. Takum obpazom (4 cTpykTypsl 1o 1 6amty, Bcero 4 6ana),
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O 0}

OH OH O o)
>—©—/< CsH;,COOH
HO OH

A B C D
2. (1 6amn) 5C;5sH,0, + 16KMnOy, + 24H,S0,4 =
= 5CsHO4 + 5C4H;,0, + 5CO, + 8K,SO4 + 16MnSO, + 34H,0

3. U3 nanHbIX 1O cocTaBy coenuHeHus: E onpenensiem ero MojekysipHyo GopMyIly Kak
(CH4N),. EnuHCTBEHHO BO3MOXHBIM DPELIEHUEM SIBIISIETCSI COEIMHEHUE C MOJIEKYJISIPHOU
dopmynoit C,HgN,. 910 — stunenauamun (Mg = 60). [Ipu B3aumoneticteuu A ¢ E B oTHOIICHHM
1 : 1 obpazyercs coequnenne F ¢ Mg = (240 + 60) - 0.94 = 282. Tlorepss macchl paBHa 18,
T.€. COOTBETCTBYET OJHON MoJieKyJie BOAbl. Takum oOpazom, F — amua Kucioter A,
RCONHCH,CH,NH,. Iloteps maccel pu obpazoBannu G paBHa 36, T.€. COOTBETCTBYET JIByM
MOJIEKYJIaM BOJbI. DTO COeIMHEHNE 00pa3yeTcsl B pe3yibTaTe BHYTPUMOJICKYIISIPHOW aTaku

rpymnisl —NH, no kap6oHuisHOMY aToMy yriepoaa (3 crpykTypsl o 1 6amty, Bcero 3 6ana).

o)
NH N/ﬁ
C7His H,NT £’ NH 190 -220°C \ NH
OH C7H15 —\ —
—_— > C7Hl5 G

A O 150 - 180 °C F NH,
4. Coenunenne L o0Opasyercss u3 MOJEKYJIbl S3TWICHIMAMMHA M TPEX MOJEKYI
dopManpaerua ¢ OTIIEIJIEHUEM JBYX MoJekyn Bonabl. CrnemoBarensHo, L umeer
Moutekysipayto popmyiny CsH(N,O. Hanmnure B Mosiekyie TpexX TUIIOB aTOMOB yTJepoJia U
npucytctBue ¢pparmenra NCH,CH,N nmoxpa3ymeBaer, uTo 5 aTOMOB yriiepoaa AENsATCs Ha
Tpu rpymnmsl: 2, 2 u 1. JIorM4HO NpPeanosiokuTh, 4To Mojiekyia L umeer kakoil-nmubo
AJIEMEHT CUMMETpPUU. AHAJIOTUYHO, coennHeHrne M o0Opa3yercst U3 STWIEHANAaMUHA U JIBYX
MOJIeKyJ (hopManpaeruia ¢ oTmervieHrneM aByx moisiekyn Boabl (C4HgN,). Dtoit dopmyie
COOTBETCTBYET COCIMHEHHE CO CTENEHBIO HEHACBIEHHOCTHU 2. [lockonpky N HE conepkut
KpaTHbIX CBsi3ed, OHO oOpa3yercs u3 M B pe3yibTare OJIMIOMEpPU3ALUU C Y4YacTHEM
KpaTHbIX CBsA3eH, npucyrctByromux B M. IIpu 3tom N sBisieTCsl BBICOKOCUMMETPUYHBIM
COEJMHEHHEM (OJMH THUIl aTOMOB a30Ta, J[Ba TUIIA aTOMOB YIJIEpOJa, /1Ba THUIIA aTOMOB

azota). Utak (2 ctpykrypsl no 1 Gamty, Bcero 2 6anna),

HZN/\/ ? [N \\ H,O Ho K OH <N N>
CHZO“ CH0 /N
H - H,0 CHO | yN | - H0 /A
2 2 N
/\/NVOH \/ =N N
H,N o LHN_NH I H.0
H 2 ~ J OH! 7 M
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