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Jleeamutit Knacc
3aoaua 9-1
JInmb oqna OBP

becuBeTHbil Ta3 A 1pu HOPMAJbHBIX YCJIOBHUSIX 3aHMMaeT o0beMm 2,24 .
JlaHHO€ KOJIMYECTBO BEIIECTBA A TIOJHOCTHIO HEUTPAIU3YETCS CTEXHOMETPUUECKUM
KosmuecTBOM BojHOTO pactBopa KOH (p-uusa 1) c obpazoBanmem pactBopa 1.
[Tpu noGaBneHU K NMOJy4YEHHOMY pacTBOpPY 1 u30bITKa pacTBOpa HUTpara Oapus
Bbinagaer 19,73 r 6enoro ocanaka B (p-yusa 2), KOTOPBI B NMPUPOJIE BCTpEUAETCA
B BUJIE MHUHEpaJla BUTEpHUTA, MaccoBas oyt Oapust B HEM cocrtaBiser 69,59 %.
[Tpu noGaBnennu Kk Takomy ke 00bEMy pacTBopa 1 M30bITKa pacTBOpa HUTpara
cepebpa BhIMamaeT ocagok mMaccor 52,35 1, mpeacTaBistomuid co00il cMeCh JIByX
BeiecTB C u D (p-uyuu 3, 4).

Oxucnenne Toro xe koaudectsa A (2,24 1 npu H.y.) IPOCTHIM ra3000pa3HbIM
BeniectBoM E mpuBoguT k 0OpazoBaHuio 1BYX razoodpasusix coenunenuit F u G
(p-uua 5), npuuem F — snoButoe, a G — 6e3BpenHoe. Eciu monydeHHYI0 cMeCh
HelTpanu3oBarh BogHbIM pacTBopoM KOH (p-yua 6) (F nonHocThio noriomaercs,
a G c¢ pacTBOopoM WIENIOYM HE B3aUMOJICHCTBYET), TO OOpa3yercs pacTBop 2,
Ipy 100aBICHUH K KOTOPOMY M30bITKAa pacTBOpa HUTpaTa Oapusi, Beinaaaer 37,26 r
Ooemoro ocanka, cocrosmiero u3 JjaByx Bemecte B u H  (p-uuu 2,7).
Ecnu k pacTtBopy 2 BMecTO HUTpaTa Oapusi 100aBUTh M30BITOK pacTBOpa HUTpAra
cepebpa, To Bblaaet Toybko 27,57 T 6enoro ocanka C (p-uusa 3).

Bonpocuwi:

1) Onpenenute coenunenust A — H.
2) IlpuBeaute Ha3BaHusa coequuennii A u F.
3) Hanmmmre ypaBHenus peaxiuii 1 — 7.

4) O0bsicHUTE, C YEM CBs3aHa MHEPTHOCTH BenlecTBa G u nouemy F — sanoBuroe?



3adaua 9-2

Jlnst nonyuenus npocroro Beniectsa X FOubiil xumuk cmemai 500 r pactBopa
0e3BOAHON HATpUEBOW coinM A (COOEp)KaHUE COJIM B PAacTBOPE COCTaBIISET
35 macc. %) 1 90 r U3MeNBYEHHOT0 MUHEpaia nupoao3uma B ABYropiion konoe 1.
3areM U3 KalelbHOW BOPOHKM 2 MpU HArpeBaHUM OH Hayaja J100aBIsTH PacTBOP
CEpHOM KHUCIOTHI, IPU 3TOM PEAKIMOHHAS CMECh MOTEMHENA, & YCTAHOBKY Hayalu
3aMONIHATh TEMHO-KpacHble mapbl X (p-yua I). Ilapbl MOCTENEHHO JOCTUINIH
XOJIONIUIIBHUKA 3, B KOTOPOM CKOHACHCUPOBAIUCH B TEMHYIO )KMIKOCTb U 10 KAILISIM
Hayajgu MOCTYIaTh B OXJAXIAEMYIO JIbIOM KonOy-npuéMHuk 4. Huxe npuseneH

PHUCYHOK YCTAaHOBKH IS TTOJTYYEHHS BelecTna X:

1 00b&éMa KOHLIEHTPUPOBAHHOM CEPHOI KUCIIOTHI
(18.34 M, p = 1.836 r/cm?) 1 4 06BEMOB BOIBL

nuposIo3UMm
+ A

1. Ha npuBea€HHOM pUCYHKE HE XBAaTaeT CICAYIOLIMX YacTeil: @) JOBYIIKH
C THOCYJIb(aToM HaTpus; f) TEPMOMETPA; 6) BXOJAHOIO IIJIAHTa C MPOTOYHON BOJOM

JJIA OXJTaXKACHHN A, 2) BBIXOJHOTO IIJIaHI'a AJIsA BOJBI.



OHpeI[GJ'H/ITe, KaKku¢€¢ H3 HCIOCTAIINX qacTeu YCTAaHOBKH COOTBCTCTBYCT

TO3UIMAM 5 — 8, 3armoaHUTe Ta0IHILy:

a) Jlopymika | 6) TepmomeTp 6) Bxomnoit 2) Beixognoi
¢ NazS,03 IIJIAHT JJI BOJBI | IIJIAHT JIJISl BOJIBI

[Hoznmusa

B Témnoii Boze X pacTBopsieTCs OTpaHUYEHHO, IPU 3TOM PACTBOP OKPAILINBACTCS
B KpacHO-KOpHUHEBbIN 1BET. [Ipu no6aBneHnn mEnouu mpoucxoauT 00eclBeYrBaHuEe
BOJIHOTO pacTBopa (p-uusa2). X xopomio pactBopsietcsi B Oenzone CegHs,
npu A00aBICHUH HEOOJBIIOTO KOJMYECTBA METALIMUECKOTO Keie3a ATOT PacTBOP
NoCcTeneHHo obecupeunBacTcs (p-uuu 3 u 4). OnuH U3 TPOAYKTOB p-yuu 4 COACPKUT
45,9 macc. % yrmepoaa.

[Tocre 3aBeplieHUs OMBITA B JIOBYIIIKE C TUOCYIb(AaTOM 00pa3oBasiach B3BECh
npocToro BemiecTBa (p-uua S). FOHbIA XUMUK pa3o0pasl mpuOOp MPOMBUI BCIO
nocymay oT X pacTBOPOM THOCYIb(}aTa HaTpusl, B KOTOPbIH 100aBwII KapOOHAT HATPUS
(p-uusn 6).

2. Hanumure opmyny BelecTBa, SIBISIOMIETOCS OCHOBHBIM KOMIIOHEHTOM
MUHEpalla nupoao3umad.

3. Onpenenure Bemectsa A u X.

4. Harnmure ypaBHeHus: peakuuil 1 — 6. 3auem Juist MbIThsl nocyasl FOHBII
XUMUK J0OAaBUII B pacTBOp THOCY/Ib(aTa kapooHat HaTpus?

5. PaccuuraiiTe TeOopeTHMUECKHN MHHUMAJbHBIA OOBEM pacTBOpa CEpHOMU
KHUCIIOTBI, HEOOXOMWMBIN IS KOJIWYECTBEHHOTO TMpOTEKaHws peakiuuu 1.
[Tpu pacu€rax yutuTe, 4yTO UCHONb3yeMblii KOHBIM XUMHUKOM nuponto3um KpoMme
OCHOBHOI'O BEIIIECTBA COACPKUT § Macc. % OKcuaa KPEMHHUS.

6. OnumuTe, Kakue npaBuiia 6e30macHoCTH coOmonan FOHbIN XUMUK TIPH:

@) MIPUTOTOBJIEHUU PACTBOPA CEPHOM KUCIIOTHI; §) MPOBEICHUU CUHTE3A.



3adaua 9-3

BemectBo X mnpencraBiser co0oit
OeJbIii TIOPOIIIOK, XOPOIIIO PacCTBOPUMBIN
BBOJE M  JIETKO  pPa3araroliuics

IIp1 Harp€Bannun C BbBIACICHUCM TI'd3ad

(p-uusa 1). [leticteueM Ha 10,0 r BemecTBa

X U30BITKOM TOpSYEro pacTBOpPa BELIECTBA Koucrasmisr N

Y, natomero Oenblii TBOPOXKUCTBIM OCaQJOK C HUTpaToM cepebpa (p-uus 2),
nonyuuwnu 5,0 r BemectBa Z B Buue Oenoro ocanka (p-yus 3). BemecTtBo Z
BCTPEYAETCS B MPUPOJIE€ B BUJIE MHOTOYHMCICHHBIX MUHEPAJIOB M BXOIUT B COCTaB
rOpHbIX Mopoa. JIuTensHBIM BbIAEpKUMBaHUEM B aBTokjaBe mpu S55°C 20r
HACBIIIEHHOTO MIPU ATOU TeMrieparype pacTBopa X ¢ cycrensueit 3.6 T Z nony4uiu
7,2 T kpuctamumueckoro BemiectBa N ¢ BbeixonoMm 84% (p-uusa 4). Bemecto N
0oOHapy>KeHO B IPUPOJIE B BUJIE peaKoro MmuHepana. [Ipu neficTBun BOJIbI KPUCTAILITBI
N pazpymatorcsi. Tak, npu BHeceHun 11,9 r N B 93,1 r Bozabl BeIIagaeT 0Ccajaok Z
u obpasyetcst pactBop Maccoit 100 . Ilpu moGaBienmu k 10T 3TOrO pacrBopa
M30BITKA COJITHOM KUCIOTHI Bhifensercs 111,8 mit raza (H.y.).

PactBopumocTts BeniectBa X npu 55°C paBna 56,25 r B 100 r BojbI.

[Ipu HarpeBanuu TBepaOro Y mOTEPs MacChl B BUJI€ ra3000pa3HbIX MPOAYKTOB
cocrasiisieT npumepHo 49,3%.

Bonpocuwi:
I. Onpenenute HeusBecTHble BemiectBa X, Y, Z u N. OtBer oOocHyiiTe,
MOJATBEPJIUTE pACUETAMH.

2. 3anuiure ypaBHeHus peakuuii 1 — 4.

3adaua 9-4
NIMNICFDVAI2DHTDHDHYULNDV
OpHaxxnbl paHHUM SICHBIM yTpoM, XuUMUK KonGoukuH, K OOJbIIOMY

YVIAUBJICHUIO, TMOJYYWJI TIOCBUIKY OT €ro JaBHero japyra u3 Jlaoca — xuMuka

TurensBoHTa. B TMOCBUIKE OKa3alWCh XOPOIIO yHMaKOBAaHHBIC OOpPAa3Ibl BEIIECTB
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Y IUCbMO, B KOTOPOM YYEHBIM MOAPOOHO ONMCHIBAJ HOBYIO OONAacCThb CBOMX
WHTEPECOB — U3yUYEHUE OMHAPHBIX COCTUHEHUN, 00pa3yeMbIxX dlieMeHTaMu X U Y.
Cpenu Hux HamOolsiee u3BecTHbI BemectBa A, B, C, oOpasubl KOTOPBIX U ObLIN

B TTOCBIIKE. VIX CBOMCTBA KpaTKo OMKCAaHBI B TAONHIIE, MPEACTABICHHON HIKE.

Bemecrso | HazBanue ArperarsHoe Oco0ennoctu
COCTOSIHHE TPH H.Y.
A 09 [a3 OG1a/1aeT HEMPUATHBIM 3aIIaXOM
B I99 Kunxoctb Hcnonb3yercst B Ka4ECTBE TOILIMBA
C 59 Kunxocts Ero BomHbIE pacTBOPBI POSIBIISTIOT
KHCJIOTHBIE CBOYICTBA

UcnprteiBast Oombiime MpoOIeMbI €O 3HAHUEM JIAOCCKOTO SI3bIKA, XUMHK
KonGoukuH ObUT BEIHYXKJEH CaMOCTOATENFHO HACHTH(PHUIIMPOBATh KAXKI0€ U3 HUX.
JJ1 5TOr0 OH MPOBEIT CIEAYIOIINE IKCIIEPUMEHTHI:

e  OOpa3zen BemecTBa A Maccoi 8,5 Mr nomotuiau ¢ nomoueo 10 M 0,200 M
pacTBOpa COJNSIHOM KHUCIOThL. Ha TuTpoBaHMe M30BITKAa KUCIOTHI MOTPEeOOBaJIOCH
7,5min 0,200 M  pactBopa TrHUApPOKCHIA KanusA. JIONMOTHUTENIBHO W3BECTHO,
YTO BEIIECTBO A B3aUMOJIEHCTBYET C COJIIHOW KUCIOTOM B COOTHOIIEHUH 1:1.

° O6paszenr BemiectBa B maccoit 144,0 mr pactBopusii B 100 M BOJBL.
Ha tuTpoBanue anukBOTHI MOMYYEHHOTO pacTBopa 00béMoM 10 Mt moTpeGoBaIOCh
30 mn 0,030 M pactBopa uona. JIOMOJHUTENIBHO HM3BECTHO, 4YTO BellecTBO B
B3aUMOJICMCTBYET C MOJIOM B COOTHOILIEHHH 1:2.

e OOpazen BemectBa C wMaccoir 64,5 mr pactBopwiu B 100 Mi1  BOABL
Ha tutpoBanue anukBOTHI MOJIy4YeHHOTO pacTBopa 00béMoM 10 Mt moTpeboBanoch
I0mMnr 0,015M KOH. JlonomHuTensHO  HW3BECTHO, 4TO  BemecTBo C
B3aUMOJICIICTBYET C TUJIPOKCUIOM Kajius B COOTHOIIEHUN 1:1.

[TonyuuB oOparHyro TenerpamMmmy c Qopmynamu BeuiectB A-C, aocckuit
y4€HbI TUTETHBOHT BOCXHTHICA YMOpcTBOM KonOOukmHA W TPEHIOKUT €My
MOy4acTBOBATh B paCHIM(POBKE JaHHBIX KPUCTALIOTpadUUECKOTro aHaau3a TBEPIbIX
coenunennit D u E, kotopble ObUIM CHHTE3UPOBAHBI MYTEM B3aUMOJECHCTBUSA

Pa3JINYHBIX IIap U3 YIIOMAHYTBIX BBIIIC BCIICCTB.



e BemectBo D, wumeromee miorHocts 1,419 r/cm?,  kpucramnmsyercs
B MOHOKJIMHHOW 3JIEMEHTapHON sdeiike co cTopoHamu a = 5,641 A, b =15,521 A,
c=11,306 A u yriom = 93,26°, conepxaineii 4 popMyIbHbIE €THHHITBI.

e BemecrBo E, wumeromee miorHocts 1365 kr/M?,  KpucTammM3yeTcs
B POMOMYECKOM DIIEMEHTApHOW suUelke C JUIMHaMu CTOpoH a = 893,3 M,
b =1378,2 nm, ¢ = 865,2 nim, conepxarieit 4 GopMyIbHbIE €IUHUIIBI.

Bonpocwi:

1) VYcranoBure popmynsl Bemects A, B u C. Omeem noomeepoume pacuémamu.

2) VYcranoBute coctaB coenuHennii D u E. Omegem noomeepoume pacuémamu.

3) Ilpu B3aumonericTBuM Kakux mnap u3 BemectB A, B u C Moy ObITh TOTy4EHbI
coeaquneHusa D u E?
CnpaBouHble JaHHbIE:
1) Ni=6,022-10% mons ! — mocrostaaas Aporagpo, 1 A=10""wm, 1 nMm=10"m
2) OOBEM MOHOKJIMHHOM 3JIeMEeHTapHOM siueiiku: V =a b ¢ - sinf§

O06BEéM poMOUUECKOt dTIeMeHTapHOM stueliku: V = a b ¢

3adaua 9-5
Oxcuabl Maprasma
Cpenu BCTpeHaroUMxcsi B MPUPOJIE OKCHUIOB MapraHila U WX MPOU3BOJIHbBIC
Ha30BEéM MaHTaHO3UT (MnO), 6ukcounT (Mn203), raycmanut (Mn3O4) U MaHTaHUT
(MnO(OH)). Ilpu HarpeBaHWH OHHU JIETKO MpPEBpAIlAlOTCS APYr B Apyra 3a CHET
pPa3NIOKEHUSI, OKHUCJIEHUS WJIM BOCCTAHOBJIEHUS. TEepMOXUMUYECKUE JaHHBIC

0 MoA00HBIX peaknusax B pacuere Ha 1 mois MnO(OH), npuBenieHb! B TabnuIe HUXKE.

IIpouecc JuTanbnusa npouecca (AH)

Boccranoriienne MnO(OH) 1o MnO Bogoponom 314 LT
(oOpazyercs ra3000pa3Hasi BOIa)
okucnenne MnO(OH) 1o MnO» kucnoponom —41,3 xJIx/Momb
Tepmudeckoe pasiokenne MnO(OH) ¢ obpasosanyem | | OLE
MnOs
;/e{llr)lm(y)meCKoe paziokenrne MnO(OH) ¢ o6pazoBanrem 1162 OLTE

304




1. Paccuuraiite 3HTaNbINH CIAEAYIOMIMX PEAKIIMM, UCIIONB3YS JaHHbIE TAOJINLIbI
U 3HTanbnuio odpazoBanust HoO) (—241,8 k/[x/mMomb).
MnO; + H, — MnO + H>O,)
6Mn203 — 4Mn304 + O
Mn3;04 — MnO + Mn,Os

2. MHorue OKCHUIbl MapraHiia TMpOSIBISIIOT OKHUCIMTEIbHBIE CBOWMCTBA.
[IpomIuTIOCTPUPYHUTE 3TO yPAaBHEHMSIMH pEaKLUMUHA pAaCTBOPEHHS T'dyCMaHHTA
B ropsiueil KOHLEHTPUPOBAHHOW COJITHOM KHUCJIOTE M OukcOuMUTa — B ropsiyeu
KOHLICHTPUPOBAHHOM CEpHOMN KUCTIOTE.

CBoiicTBa HaHOYACTHII JIOBOJBHO CHJIBHO OTJIMYAIOTCS OT CBOMCTB OOBIYHBIX
o0Opa3uoB BeniecTB. HanowacTHibl UMEIOT OOJIBITYIO OOIYIO TOBEPXHOCTh, TO3TOMY
B DHTAJbIIMU PEaKLUMi BHOCHUT BKJIAJ MOBEPXHOCTHAs HEPrus, paBHAas SHEPIUH,
HEOOXOAMMOM 111  00pa30BaHUsl €IUMHUIBl IUIOMIAJM TAaKOH IOBEPXHOCTH.
Hanpumep, nosepxuoctHas sHeprus MnQO, pasna 2,05 JIx/M%. 3Hauut, y MOpLUUH
HAHOYACTHUI ¢ 00HIeH MOBEpXHOCTHIO 100 M? SHTANBIUA OTAMYAETCS OT JHTAJBIIUH
TaKOT0 e M0 Macce 00bYHOTO 00pasziia MnO; Ha 205 J[x.

3.1lpu pactBopennu 2,288 r HaHowyacThl Mn3Os4 B COJISIHOM KHCIIOTE
BBIJIEIWIOCH Ha 255 J[’)k MEeHbIlIe TeIIOThI, YeM MPU PACTBOPEHHUH TAKOH K€ MACCHI
TBEpHOro Mn3;O4, HE moaBepraBLIErocss u3MenpueHHIO. [loBepXHOCTHAs >HEPrUs
Mn3Os pasna 1,62 Jlx/M?. PaccumTaiite paamyc HCIONB30BAHHBIX HAHOYACTHIL,
CUMTasl UX OJIMHAKOBBIMU IO pa3Mepy U c(hpepuuecKuMu.

4. Yemy paBeH paJudyC HAHOYACTHI] MapraHiia, MPU CKUTAHUU KOTOPBIX
Ha Bo3ayxe oOpasytorcs HaHodacTuilsl MnO: paguycom 7 aM? CuyutaiiTe, 4T0 YUCIO
aTOMOB MapraHila B HAHOYACTHULIEC HE U3MEHSETCS B XOJI€ PEaKLUH.

Ilonesnas ungopmayus:

O6béM V mapa u riomaas S ero mOBEPXHOCTU CBA3aHBI C PAANYCOM 7

4
V= 572'7”3 S =4xr?

o(Mn304) = 4,84 r/em®, p(MnQ») = 5,06 t/cm®, p(Mn) = 7,81 r/cm’.



Hecamuwtit knacc

3adaua 10-1

HewusBectnas conp Xi metaimmia X pacTBOpUMa B BOJE, a IPU DIIEKTPOJIN3E
€€ BOJHOIO pacTBOpa MOXET ObIThb IMOJIydeHa XJOpHas u3BecTb (p-uusa l).
HewussectHasa comp Y1 Meraiuta Y pacTBOpuMa B BOJE, OHA OKPAIIMBAECT ILIAMS
B JKENITBIM LBET, BOAHBIA PACTBOP ATOM COJM OKPAIIMBAECT METUJIOPAHK B KEITHIN
nBeT. K pactBopy Y1 400aBmsIM 10 KarwisiM a30THYIO KUCIOTY (p-yus 2) 10 TeX mop,
MOKa METHJIOPAHK He cTal KpacHbIM. K 3TOMy pacTBOpy 100aBMIIM HUTpAT cepedpa,
HaOJIIO/IaNI BBIMAICHUE KENTOTO Ocaika (p-uus 3).

K pactBopy comu Yi 0o KamisiM 0P HHTEHCUBHOM IEPEMEIIMBAHUU
npubasumu 12,1 mn 40,0%-soro pacteopa Xi (p= 1,396 r/cM®) 10 BBIMazeHMs
oenoro ocanka Z (p-uyusa 4), maccoBas o1 X B koropom pasHa 38,03%. Ocanok Z
OTQUIBTPOBAIM, K (UIBTpATy A00aBWIM WM30BITOK a30THOM KHCIOTHI U HHUTpara
cepeOpa, Macca BBINABILETO MPU 3TOM OEJI0ro TBOPOKUCTOTO OCAJKa COCTaBHIIA
17,45t. Ecam oOpazoBaBmuiics ocagok Z. HE OTOUIBTPOBaTh OBICTPO,
OH IIOCTENEHHO IPEBpPAIAETCd B KpUCTAUIMUEeCKUd mnpoaykr M (p-uusa S),
UTPAIOIINN BaXXKHYIO pOJIb B OpranusmMe 4enoseka. [Ipu npokanuBannu Z ero macca
yMmenbIinaercs Ha 1,90% (p-uus 6).

Bonpocwi:

1. Onpenenure metaiibl X, Y U Heu3BecTHble BemlecTtBa Xi, Y1, Z, M, 3Had,
YTO B COCTaB Z BXOJIUT TPU aHHUOHA, a B coctaB M ToibKo ABa. OTBET 00OCHYIITE,
MOJATBEPAUTE PACUETOM.

2. 3anumure ypaBHeHus peakuuid 1 — 6.

3. Haigure MaccoBbIe JOJIM BCEX BELIECTB B PACTBOPE, ITOJIyYEHHOM CMEIIEHUEM

90 r 6%-H0i1 consaHoi KuciioTel U 10 r BemecTna Yi.

3adaua 10-2

[Ipoctoe BemectBo B, oOpazoBanHOE dmeMeHTOM X, MOXKET OBITH MOIYYEHO
IPY HarpeBaHUU OEI0oro aMop(HOTO MOpOoITKa A ¢ HEOOIBIIMM H30BITKOM MarHUS
(p-uusa 1). Ilpu stom b 3arpssuen BemectBom B (p-uua 2), conepxamum 47,08 %
X. Ilpu HarpeBanun b ¢ MeTayuinueckuM OaprieM BBICOKOH YHCTOTHI B TAHTAJIOBOM

cocyze oopasyercs BemectBo I' (CM. pUCyHOK).
10



AMOp(I)HOC BCILICCTBO b PaCTBOPACTCS IIPU HAIrPCBAaHUU B KOHHCHTpHpOBaHHOﬁ
(P"Wﬂ 3)7

OXJTAXIACHHUN BBIACIISAIOTCA 6€CHB€THBI€ KpuCTaJlJIbl

a30THOM KHUCIIOTE IIpM  YNApUBaHWU IIOJIyYEHHOIO pacTBopa H
K. Ilpu Ttepmuueckom
paznoxenuun 2K Ha Bo3ayxe oOpasyercs A (p-yus 4).
HarpeBannem A ¢ ymiem B TOKE XJIOpa ITOJIyYaroT
OeClBETHYIO KUAKOCTh [, OBIMSIIYIO BO BIIAXKHOM

Peaxnuro B3aUMOJICHCTBUSI

BO3ayXE (p-uusa S).
I ¢ ammuakom nipu 1000 °C MOXHO UCTIONB30BaTh IS
OCaXJICHUS TOHKUX TUIEHOK BemlectBa E (p-yusa 6).
BemectBo E nmeer CIIOUCTYO CTPYKTYPY.

Bonpocui:

1) Omnpenenute HeW3BeCTHHIN dmeMeHT X U BemecTBa A-2K, oTBEeT 000CHYyMTE,

Cmpyxkmypa I

NOJATBEPAUTE PAacUETOM, TJI€ 3TO HeoOXoaumo. B ypaBHeHue peakuuu 6 peareHThI
BXOJST ¢ oAuHakoBbiMU kodddunmrentamu. BemectBo E Ha3bIBaloT «O€mbIif ... »,
IIPUBEIUTE HEJOCTAIOLIEE CIIOBO.

2) Hanummwure ypaBHeHus peakuunid 1 — 6.

3) Kak moxHo ounctuth b oT npumecu B? 3anuimmre ypaBHEHHE peakInu.

4) VYkaxuTe Kakue U3 NEPEUNCICHHBIX CBOMCTB OTHOCATCS K BewecTBy E: msarkoe,
TBEPAOE,  JIETKOILJIABKOE, peaknOHHOCIIOCOOHOE,

TYTI'OILIAaBKOC, HHCPTHOC,

AUDJICKTPHUK, aHI/ISOTpOHHblﬁ IMPOBOAHHUK, I/IBOTpOHHblﬁ IMPOBOAHUK.

3aoaua 10-3

B Ta6JII/IIIC IMPUBCACHBI COCTABBI IT'a30BbIX cMmecen 6I/IHapHBIX COGHHHCHHﬁI

Cwmech | Komnonentsl | MaccoBas 1ost O0bémHas 105 Oxpacka
NMepBoro NMepBoOro cMecH
KOMIIOHeHTAa, % KOMIOHeHTa, %
I A+B 2691 30,00 YKEIITOBaTast
11 B+C ? ? OecrBeTHast
111 C+D 91,95 94,74 OecLBeTHAs
Bce aTu cmecu mpu JaHHBIX TeMIEpaTrype M JaBIEHUH MUMEIOT OJMHAKOBYIO

II0THOCTh. KOMITIOHEHTHI cMecu 00pa30oBaHbl IByMs djieMeHTaMu X U Y.

N3BecTHO, uTO MONEKYbl A-C 4eThIpEXaTOMHBIE.

Xumuueckue cBoiicTBa coenuuennii A-D nzydenst cinado. M3BecTHO, UTO OHU
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TEPMHUUYECKU HECTAOMIIBHBI U JOCTATOYHO JIETKO pa3jararoTcs 10 NPOCThIX BEIIECTB.
ITpu 0CTOPOKHOM HarpeBaHUU Pa3JIOKEHUE UIET HE 10 KOHIA: A nipespamaercsa B C
(p-uua 1), a D npespamaercs B B (p-uua 2). Mexnay tem, D MoxxHO noay4uTh u3 B
nporyckanueM B Hajg packan€HHBIMM  KEJIE3HBIMU  CTPYKKamMu  (p-uusa 3).
CMecH TaHHBIX COEIMHEHUI ¢ BOJOPOIOM B3pbiBoONacHk! (p-yuu 4-7). Kpome Toro,
BCE OHU B TOW WJIA UHOW CTENEHU IMAPOJIM3YIOTCS, OJHAKO B ONMCAHUM IIPOAYKTOB
TUAPOJIA3a BCTPEYAIOTCSI HEKOTOPBIE IPOTHUBOPEYHS.

Bonpocut:

1) KakoBa okpacka coenunenuii A-D?

2) Pacnionoxwute rassl A-D B opsiike BO3pacTaHMs UX MOJISIPHBIX Macc.

3) 3anonHuTE TYEUKH ¢ BONPOCUTEIIbHBIMHI 3HAKaMU B TaOJIHIIE.

4) YcranoBute Gpopmynsl coequHeHnit A-D.

5) Hanumwmre ypaBHenus peakuuid 1-7.

Ykazanue: 6ce eazvl 6 3a0aue cuumamao uoeaibHbIMU.

3aoaua 10-4

B 2003 rony corpynnuku Mucrtutyra karanuza um. I. K. bopeckoBa CO PAH
B COTPYIHUYECTBE CO CBOMMHM KojuieramMu u3 HWHCTUTyTa Karajausa B TOpoje
OinaxoBen (Huaepnanabl) onmyOIMKOBaIM CTaThiO, INI€ OMUCAH OJHOCTAIUMHBIN
croco0 TOMydYeHUs: BemecTBa X, HCIONB3YIOMIETOCS MPU CHUHTE3€ HEKOTOPBIX
KpacHUTeJeH, B YaCTHOCTH, BXOASIIUX B COCTAB I'yallleBbIX KPACOK.

CyTh pa3zpaboTaHHOTO TpoIlecca 3aKTI0YaeTCs BO B3aUMOJIEHCTBUN OMHAPHBIX
BemlecTB A U B B mpucyrctBuu kene3ocoaepiailero ueonura Fe-ZSM-5.
XUMUYECKH MHEPTHOE BEIIECTBO A, KaK IMPABHIIO, BCTYMAET B PEAKIUU TOJIBKO
B IIpucyTCTBUM  Karanu3atopoB. Coenunenne X  Ke, HaAIpPOTUB, JIETKO
B3aMMOJICHCTBYET C pa3au4HbIMU peareHTamu. Hampumep, u A, u X pearupyror
¢ OpoMOM, OTHAKO A — TOJIBKO B MTPUCYTCTBUH KaTajau3aTopa, a X — 0e3 Karaauzaropa
u B BogHOM cpene. Coenunenue B (comepxut 36,36% kuciopoa no Macce) B MaJibIx
KOHILICHTPALUSIX TPUCYTCTBYET B arMocepe MU CHocOOCTBYET OOpa3oBaHUIO
030HOBBIX JbIp. BetiecTBo A cropaet ¢ oOpa3oBaHuEM OOJIBIIOTO KOJTUYECTBA CAXKHU.

B Ta6n1/1ue HHWKC ITPUBCICHBI HCKOTOPBIC XaPAKTCPUCTUKHN YKA3aHHBIX BCHICCTB.
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BemniectBo A B X

Trvnaperms, °C 55 [-909 409
Thamens, °C 80,1 | —88,5|181,8
JIumoneHbIA MOMEHT, [] 0 0,16 | 1,40

Pacteopumocts B 100 r HO, 1| 0,073 | 0,15 | 6,5

B Hacrosiee Bpems 13BECTHO eIé HeCKOIbKO Crioco00B romyueHust X. Cpeiu HUX:
e okucienue yrieBogopoga C KUCIOpomOM ¢ mMoclenayromeit o00paboTkoi
MOJIYYEHHOT'O MPOMEKYTOYHOTO COEIUHEHHSI CEPHOW KHUCIOTOW; B XOJI€ JaHHOTO
npoliecca o0pa3yercs TakKe alleTOH B SKBUMOJISIPHOM COOTHOIIEHUH C X
e npokanuBanue D (TpéxanmeMeHTHOE, MaccoBas 1ojisi XxJjopa paBHa 31,56%)
CO I1I€JIOYaMU TP TOBBIILIEHHOM JIaBJICHUU C TIOCIEAYIOMIEN HEUTpaIu3aluen;
® [IPOKAJIMBAHHE HATPUEBOM COJIM OJHOOCHOBHOW KucioThl E (MaccoBas moms
cepsl B kucnote paBHa 20,25%) ¢ TBEPABIM TMAPOKCUIOM HATPHSI IPU MOBBIICHHOM
JABJICHUH.

B naGoparopuu X MOXXHO NOIY4YHTh U3 A B Tpu cTaauu. [ljis atoro A BHavasne
HarpeBatoT co cMmecbtio HNOs u H>SOs (cmaodus 1), nonyuenHoe BemiectBo F
BBIJICJISIFOT U BOCCTAHABIIMBAIOT OJIOBSIHHOM CTPYXKKOM B CPENE COJIIHOW KUCIIOTHI IIpU
HarpeBanuu (cmaodusa 2). Ilocne okoHYaHMsI peakuu B pacTBOpe octaércs conb G,
KOTOPYI0 00pabaThIBatOT HUTPUTOM HATPUS B CPEJIE COISTHON KUCIIOTHI TP HarPEBAaHUH
(cmaous 3). B pe3ynbrare nonyyaercs BemectBo X. Eciau ctaguio 3 npoBOAUTH MIPU
OXJIQXKJICHUH, & HE TIPY HarpeBaHUU, IIPOMYKTOM peakiuu Oyaet comb H.

Bonpocuwi:

1. Pacimmdpytite BemectBa A — E u X u npuBenute ux CTpyKTypHbie (OPMYIIBI.

2. [IpuBenute CTpyKTypHBIE (OPMYNBI MPOAYKTOB B3aumoaectBus A u X
¢ 6pomom. Kakoe BemecTBo OyeT 00pa3oBbIBATLCS TPU OPOMHUPOBAHUHU X OOJIBIITUM
u30bITKOM  Opoma? IlpuBeauTe mpuMep Karaaum3aropa, KOTOPBIA  MOXKHO
UCII0JIH30BaTh JJIs OpOMUPOBAHUS BEIIECTBA A.

3. [Ipennoxxkure onHocTaauKiHbIe cXxeMbl nonydenus BemecTB C, D u kucnotel E u3 A.
4. Hanmmure ypaBHEHHE IMpolecca, paspaboranHoro B MHcTtutyTte Karamuza
uM. I. K. bopeckoa CO PAH.

5. U306pa3zute crpykrypHbie hopmyisl Bemects F — H.
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3aoaua 10-5
Oxcuabl 230Ta 1 paBHOBECHS

1. Okcup azora NO; HaXOAUTCS B PABHOBECHH CO CBOMM JIMMEPOM:
N204 (1) 2 2NO: (1).

Buvipazume crenenb muccormanmu (o)) okcunaa NoOs uepes obiee nasienue (P)
B PEAKTOpPE U KOHCTAHTY PABHOBECHSI 3TOM peaKkiK, BEIpaXKEHHYIO yepe3 gasieHus (Kp).

Kak u3mMeHsATCs KOHCTaHTa PABHOBECHS U CTENEHb IMCCOLUAIMH ITPU YBETUYEHUT
naBiieHus1? Kak M3MEHSTCS KOHCTaHTa PAaBHOBECHS M CTENEHb JIMCCOLMALMM IPH
yBeJIMYeHNUU TeMrieparypbl? OObSICHUTE CBOI OTBET B KaXKJIOM CITy4ae.

2. KoHcTaHTa paBHOBECHUS PEAKLIUH

N204 (1) 2 2NO2 (1)

nipu 25 °C paBna K, = 0,142.

[Ipumeuanue: Ilpu pacuére KOHCTAHT paBHOBeCUs Kp JaBICHUS Ta30B CIEyeT
BBIpakath B 6apax (1 6ap = 10° Ia).

B BakyymupoBanHbliii cocys1 00bEMoM 5 11 moMecTuiiv 4,6 T N2O4 1 BeLIEpKaAIH
npu 25 °C 10 ycTaHOBJIEHUSI PABHOBECHS.

Paccuumanme crenens auccoruanuu N2Os, COCTaB CMECH Ta30B B COCYHE

(B MOJIBHBIX JOJSIX), NApLUajbHbIe JaBICHUS ra3oB W obOmiee nasieHue (B 0ap),
CPEIHIOI0 MOJISIPHYIO MAacCy U IJIOTHOCTb CMECH. | 'a3bl CUMTalTe NACATBHBIMU.

3.O0kcun azora NO3; B ra3zoBoit (ase momBepraeTcsi TEPMUUYECKOU
JUCCOLUALINY TIO PEAKLIUU

N20s3 (1) 2 NO (1) + NO2 ().

B cBow ouepens, oOpasyromuiics B 3TOM peakuuu oOkcujg azora NO»

numepusyercs ¢ oopazoBanueM N2Oq:
2NOz (1) 2 N2Og4 (1).

[Tpu remneparype 33 °C koHCTaHTa paBHOBECHS NIEPBOM peakuuu paBHa Kpi = 3,0.

B BakyymupoBaHHbIii peakTop o0béMom 1,25 1 momectunu 15,7 T yuctoro
okcuga N2Osz, Harpenu 10 33°C U JOXKIANUCh YCTAHOBIICHHS PABHOBECHS.
PaBHoBecnoe naBnenune NO oka3zanoch paBHoO 3,5 Oap.

Paccuumaiime paBHOBECHbIC MaplyajbHbIE AAaBICHHUS BceX ra3oB (B 0Oap)

)41 06].1166 PaBHOBCCHOC JABJICHUC I'a30B B PCAKTOPC, a TAKIKC KOHCTAHTY PABHOBCCHA

BTOPOi1 peakiuu Kpr. CuuTaiiTe Bce ra3bl UjieaaibHbIMU.
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Oounnaouamelit Knacc

3aoaua 11-1

Ha n300pax€HHON HIKE cXxeMe NTPUBEAECHBI TpeBpalleHus coequienuii A — H,

COACpKAIMNX B CBOCM COCTABC JJICMCHT X:

XeF,, H,0 (3)

%

A

???@ —~ B

®parmeHT cTpyKTyphl G,

MPUBENICHBI JITTMHBI CBSI3EH B A

X — mpocrtoe BelecTBo, oOpazoBaHHoe ieMeHToM X. IIpu ero B3aumoneicTBUM
CO IICJIOYBIO TIPH HarpeBaHUM oOpa3yeTcs cMech BemectB A u B (p-yua 1), a ecnu
peakuuio IpOBOAUTH MPH MOHMKEeHHOU Temmneparype (—5 °C), To o0pa3yercs cMech
BeniectB A u C (p-uus 2). llponyckanue nudTopuia KCEHOHA Yepe3 BOAHBIN pacTBOP
B (p-yua 3) npuBoaut k o6pazoBanuio Beniectsa D ¢ TeM ke Ka4eCTBEHHbBIM, HO UHBIM
KOJIMYECTBEHHBIM COCTaBOM. BemectBo D B omHy cTamuio MOXHO TIPEBPATUThH
B BellecTBO A (p-yusa 4). Ilpu Bzaumonericteun X co ¢ropom B CCIF mpu —40 °C
yaaercs momyunth BemectBo E  (p-yua 5), a panmpHeimee  GropupoBaHuUe
1 sxBuBanentoM F> mpuBomaur k oOpazoBanuio BemniectBa F (p-uyua 6), npuuem
ero macca Ha 27,76 % Oompmie Maccsl E. BemectBo F MoxHO B OmHY cTaauio
NpEeBpaTUTh B BewlecTBO B (p-uyua 7). E — neryyas )KUIKOCTh COJIOMEHHOIO ILIBETA
(T = 125,8 °C), cmocoOHasi pacTBOPSATh 30JI0TO (p-uusa 9) c oOpa3oBaHHEM
coenmuuenust G (cM. pucyHok). Bzaumoneiicteue cmecu X u F ¢ u30Obitkom SbFs
(p-uua 10) npoucxonuT 0e3 U3MEHEHUs CTENEHU OKUCICHUS CYpbMbl U MPUBOAMT
K 00pa3zoBanuio sipko-KpacHbIX kpuctayuioB BemecTBa H (T = 85,5 °C), xoropoe
cofiep kuT JBa aroMa X Ha popmynbHyto eaunuity. Maccosas gonsa X B H cocrapmsier
o(X) = 19,28 %, a katuoH B 4,188 paza yerde annoHa. Kpome Toro, u3BeCTHO, UTO HU
OJIMH U3 DJIEMEHTOB HE BXOJUT OJJHOBPEMEHHO B COCTaB KATHOHA M aHUOHA.

Bonpocwi:

1. Onpenenute HeusBecTHbie BemectBa X U A — H. Oter obochyiite,
noaTBepaute pacueramu. M3o0pasure crpoeHue aHnona semiecrsa H.

2. Hanmmure ypaBHenus peakuuit 1-10.
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3adaua 11-2
I[{BeToBast masMTpa

«Om podtcoenust yenosexy 0aemcs 8Cs NAIUMpa KPAacox HCU3HU,

a yoHc KaKkue cMeuusanms Kaxcovlii cam peuiaen.

Kenaio 6cem counvix, apkux kpacox!»

¢ npocTopoB ceTn «IHTepHET»

DKpaHbl COBPEMEHHBIX CMapT(POHOB U TEIEBU30POB MOTYT IEMOHCTPUPOBAThH
6osnee 10 MIH pa3IMYHBIX LIBETOB U MX OTTEHKOB. J[aHHBIE I[BETa PKPAHOB MOTYT
OBITh BOCCO3/aHbI MPU TOMOIIM KOMOWHAIIMKU TpeX 0a30BBIX IIBETOB: KPACHOTO,

3CJICHOIO M CHHCTO. BameMy BHHUMAHHUIO IIPCACTABIIAIOTCA O,HHOCTaI[HﬁHBIe

noyryyeHus Tpex Bemects A, B u C:

NI(OH)Z K2CF207 Pb(CH3COO)2
? | (p-uus 1) ? | (p-yus 2) ? | (p-yus 3)
A B C
uset:  GUPIO30BbLIN broneTosbIit XENTblii

[IBera coenuuenuit A, B u C O61u3Ku K 11B€TaM, KOTOPbHIE MOIYYAIOTCs MPHU
IOIIAPHOM CMELIEHHU KPAaCHOTO, 3€JE€HOr0 W CuHero cmera’. BemectBa A, B
ABIISAIOTCS KpucTtaimoruaparamu, a C — OMHApHOE W HE COIEPKHUT KHCIIOPOA.
Bonubiii pactBop BemiecTBa A pearupyeT ¢ amMMHUa4HbIM pacTBOPOM OKCHZA
cepeopa(l) (p-uus 4). Yucras conb A comepxut 3,24 % Bomopoma u 12,97 %
ymiepoja 1o macce. Bemectso B sBisieTcss ABOMHOU COJIBIO, a IPU B3aUMOJIECHCTBUU
50 r e€ 2,50 %-ro pacTBOpa ¢ U30OBITKOM pAacTBOpA HUTpaATa Oapusi BhIMaiaeT OesbIi
ocaliok (p-uua 5) maccoui 1,165 1, He pacTBOPUMBIN B KUCJIOTAaX U IIEJI0YaX.

1. Bemmummre ¢opmyisl BeniectB A, B u C. Coctas BemectBa B moareepaute
pacuétoMm. Hanummre ypaBHenus peakuui 1 - S.

2. Jlna kaxnporo u3 BemectB A, B u C ykaxure CBETOBYIO Iapy
(u3 yka3aHHBIX 0a30BBIX I[BETAX), MPU CMEIIEHUU KOTOPHIX Ha DKpaHe TEJIeBH30pa

o0Opa3zyeTcs 1IBET, COOTBETCTBYIOLIMI [[BETY 3TOT0 BEIIECTBA.

>3 [IpaBuiia CMENIEHHs LIBETA M CBETA OTIMYAIOTCS IPYT OT Apyra!
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IIpu cMelIeHnn Ke KpacoK Ha MaJIUTPE XyNOKHUKA TPEMS YUCTBIMU LIBETAMU
ABJISIIOTCS CUHUMW, JKEITBIM M KpacHbIM. Bam ImpexacrasieHa cxema MOJYyYEHUS

BeuiectB D, E u F, BojHbIEe pacTBOPBI KOTOPBIX UMEIOT OJU3KUE K YKa3aHHBIM BBIILIE

o8 E
HSCN, kp_u'uﬂﬂ
: NaSCN
(p-yus 6) X

IIBETaM.

D

H C/

Keneszoconepxkaiue BemectBa X U Y MOTyT pearupoBarbh MEXIy co00it
(p-uua 9) ¢ obpa3oBaHMeM HEPACTBOPMMOIO B BOJE BemiecTBa Z. CHMHETO IIBETa
c o(Fe) = 45,58 %. IIpu stom ecnu u3 1,000 r Y moxxkHo nmonyuuts 1,327 r Z,
TO U3 TAKOTO ke KoiaumdecTtBa Y MOXHO nmonyuuth 1,42 r BemiectBa 5. TBeppoe
BEIIECTBO 6 SBISETCS TeKCaruaparoM, €ro O€3BOAHBIA BapHaHT IOJy4YaroT
B3aMMOJIEHCTBUEM ITPOCTHIX BewecTB (p-yusa 10). TBepaoe BemecTso 4 npy CTOSHUN
HaJ KoHUeHTpupoBaHHOM H>SOs4 Memnenno Ttepser 9 Monekyn BOAbI,
YTO cCOOTBETCTBYET norepe 23,51 % mo macce.

3. Beimumure ¢popmyiel BemectB D, E, F, X—Z u ypaBHenus peakuuii 6 - 10.
Kakoro npera mnauBuayanehelie BemiectBa D, E u F? Momnsipaeie Macchl Bcex

3amu(pOBaHHBIX BEIIECTB CUUTANTE TEITBIMU.

3aoaua 11-3

OnHuM U3 DIaBHBIX MPOPBHIBOB OpraHudeckod xumuu 1960-x rogoB craso
UCIIOJIb30BAHME B CHUHTE3€ KOMIUIEKCOB NEPEXOAHBIX MeTayyioB. CeromHs 3To
HaIpaBJI€HUE UCCIICIOBAHUM CTaj0 OJAHUM U3 MPUOPUTETHBIX, U HU OJUH HOMED
HAY4YHOT'O >KypHaja [0 OpPraHUYeCKOM XUMHUHM HE OO0XOIUTCs 0Oe3 cTaTed JaHHOU
TeMaTtuku. Mcrnonb30oBaHUME MEPEXOJHBIX METAUIOB B OPraHUYECKOM CHHTE3E
MO3BOJUJIO PEIIUTh MHOXECTBO paHEe HEpelIaeMbIX 3aJad MW MOJIY4YUTh
TPYAHOJOCTYIIHbIE KJIACCUYECKUMU MeToJlaMH coefauHeHus. OO0belrHEHUEe NBYX
dbparMeHTOB ¢ Pa3sHOOOpPa3HOM MOJEKYISIPHOU CIOKHOCTHIO C HCIOIH30BAHUEM
KOMIUIEKCOB TMEPEXOAHBIX METAIUIOB IMOJYYUJIO HAa3BaHUE «KPOCC-COUECTAHUE
(IOCIIOBHO C aHIII. nepexpecmHoe 0Ovbedunerue). COBpeMEHHBIM aMEPUKAHCKUM

yuenbiM CtuBeny byxBanbny u JIkoHy XapTBUTY yIaldoCh PEIIUTh MPOOIEMY
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BBEJICHUSI A30THBIX 3aMECTUTENEH B apoMaTMyecKHe KOJbLa M CHHTE3UPOBATh
pa3HO3aMellleHHbIE JuapiiaMuHbl. UM HE3aBUCUMO ObLIO HAMIEHO, YTO B KAUE€CTBE
KaTajau3aTtopa H3TOM peakuuu MOXKeT ObIThb ucnosib3oBaH komiuieke Pd(0)
CO CTEpUYECKH HarpyXeHHbIMU OuaeHtarHbiMu (pochunamu BINAP wunu DPPF.
AKTHBHBII KaTaau3aTop OOBIYHO 00pa3yeTcs HEMOCPEACTBEHHO B PEaKIIMOHHOM
CMECH M3 KOMMEPUYECKH JOCTYITHOTO MpeaecTBeHHrKa — komiuiekca Pd(0) ¢ ouens
7aOWIBHBIM JIMTAHAOM (HampuMep, TUOCH3MINAeHAIleTOHOM, dba), KOTOPHIid JeTKo
3aMmelnaeTcst Ha OuaeHTaTHbIN pochuH.

DPPF
Pd(0) NpeaLIecTBEHHIK 1,1'-bis(diphenylphosphino)ferrocene

N
| BINAP OO &> ~pen,
Fe
R R PPh —
OCHOBaHVIe | — X | OO 2

HecuMMempuUYHbIl
OuapunamuH BINAP

2,2'-pis(diphenylphosphino)-1,1'-binaphthyl

B 2010 rogy amepukaHckue ydeHble u3 yHuBepcurera Jloionbl B Ywukaro

Y TOCYJJapCTBEHHOIO YHHMBEpPCUTETAa SIHICTayHa, BOCIOJIb30BABUIMCH METOAOM
byxBanbna um XaprBura, CHUHTE3UpOBaIU TpHazauukiodan X, KOTOPBIM MOXET
UCIIOJIB30BATHCS ISl CEJIEKTUBHOIO PACIO3HABAHMS MOHOB HEKOTOPBIX METAJUIOB
3a CYET HAM4YUsS B CTPYKType Tpex aromMoB aszora. Jms cuHTe3a X peakius
aMUHHUpOBaHMsS Oblla UCIONb30BaHa 3 paza!l Cxema cuHTE3a coenuHeHus X

MMpeaAcTaBJICHA HUIKC.

© 1)HNO3, H804  HpSO,  HNOs H:O 5 1)NaNO, HCI Choy,
2) H,, Pd/IC 1800C  HyS04 H2S04  2)CuCl, HCI Pd/C

to NO,
| 1) NaNO 5, HCI
©i 2) CuBr, HBr
1) KH NO2 | KBH, 1) KOH D, Pd(dba),
2) CHgl Pd(dba) > CuCl ™ 2) (CH30)2802 () _ 5500, BINAP, Cs,CO3
BINAP, Cs,CO5 120 oC
KBH,4
cuCl 90 oC
Pd(dba) 1) KH
ITI BINAP, 082003 2) CH 3| —0 Ph = C6H5
Cl _N 130 oC
D Pd(dba)2
H,N
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Yemanosume ctpyxrypsl coenunennii A — L u X. MI3BeCTHO, UTO COEIMHEHNUE

X orHOocuTCs K ToyedyHoW rpynne cummerpuud Cs, (MMeeT NOBOPOTHYIO OCh

CUMMETPHUU 3-TO MOPSIAKA U TPU MIIOCKOCTH CUMMETPHH).

3aoaua 11-4

— Hlopoeas, 20e caxap?
— B banke u3-noo xoghe ¢ HAONUCHLIO «CONbY.

B XIX Beke ObUIO OTKPBITO M BBLIEJIEHO BEIIECTBO X, KOTOPOE HOCHUT
TPUBUAJIBHOE HA3BAHUE «3EMIIIHUYHBIA aJBACTUI» M3-32 COOTBETCTBYIOLIETO
3armaxa, a TakKe MOCKOJIBKY TOI/Ia JKE M0 Ka4eCTBEHHBIM PEaKIUsIM ObLI OMpeeiéH
KJ1acc 3Toro coenuuenns. OHO ¥ IOHBIHE UCTIONB3YETCs B Map()rOMEPHO 1 TUIIEBOM
MPOMBILIJIEHHOCTH JUJISl IPUAAHUS MPOAYKTaM 3amnaxa 3eMissHuKu. Ceityac 1Jid ero
IIPOM3BOJICTBA UCIIONb3YyeTCs peakius BewecTs E u I, nporekaromast noz gercTeuemM
TUAPUIA HATPUSL.

X MOXHO CHHTE3MpOBaTh IO METOAaM, NPUBENEHHBIM Ha cxeme Hike. O0a
CTapTOBBIX BEILIECTBA HA BEPXHEU 4acTh cXeMbl, B 1 F, MOXHO B OZIHY CTa1I0 NIOJIyYUTh
U3 PaclpOCTPAHEHHOTO BEIIECTBA A, KOTOPOE SIBJISICTCS ra3000pa3HbIM IIPU H.Y.

AJBTEpHAaTUBHBIA METOJ CHHTE3a 3EMJISHUYHOTO allbJIeTUJa Ha CBOEH
KJIIFOYEBOM CTaAWM BKJIIOYAET PEAKUUI0 Kpocc-coueTaHusi ¢ ydactuem L
1 (HeHUIO0POHOBOM KUCIIOTHI, B X0J1€ KOTOPO oOpa3yeTcs mpou3BoaHOe cTuposa M.

CraproBoe BemecTBO J SBISICTCS ONMKANIITM TOMOJIOTOM A.

Cl (0]
1) (CH3)2S0, H
Bry c 1) Mg, (C2Hs5),0 o} Cl

FeBr; 2) G; 3) H;0* 2) 2(C,Hs)3N
?7?7? -(CH3)2S, -CO, -CO,
-2(CzH5)3NH+C|_

A NaH X
C12H1403

?7??

E —

A

0
O,, CuCly, PdCl, e Oz, Mn?* 1) Cly, (CH3C0),0 (ar.)
- ; OOH
(o] (o]
130 °C, 4 6ap 60 °C 2) CoHs0H, H o(Cl) = 28.92%
cl
R1
| { H-somy,
§ 1) Caholi (1 ok@.), 78 °C KHZ, Pd/BaSO, X
L -
0 XMHOMMH 0,, (CH3CO0),Pd Rz
2)
Cl)J\O/\ M
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Bemectea E u G oOpasyrorcss B MOJIBHOM COOTHOIIEHUU 1 : 1 mpu Msrkom
o30HONM3Ee ankeHa Y, comepxaniero 90,83 % ymiepona mo macce U MMEIOIIETOo
E-xondurypanuio ABONHON CBsI3M, U AanbHeHIeld 00padoTKe 030HUAA IIMHKOBOM
NbUIbIO B YKCYCHOM Kkuciore. Ecnu xe 00padaThiBaTh MOJIYYEHHBINH 030HU]] BOJAHBIM
pactBopoMm H>0», To mpomykramu OymyT BemectBa E n H.

1. U300pa3ute crpykrypHble ¢opmynasl BemectB A-M, X u Y
(1 M o0s13aTennbHO  yKakuTe crpoeHue 3amectutened Ri m Ro). Ilpemnmoxure
ycioBus Jyis ipoBeaeHus peakiuii A — B u A — F (cMm. o603HadeHus «?77»).

2. 3eMJISSHUYHBIN alIbJIETH]] UMEET HEKOE CXOJICTBO C HEKOTOPBIMHU JPYTUMH
BELIECTBAMHU — CpEIM HHUX €CThb BEUIECTBA C TPUBHUAIBHBIMUA Ha3BaHUSMHU
KaJIbLIMHUPOBaHHAsI Cofa, CEpHbIM 3pup W kapOOHWIbHOE kene3o. lIpuBeaute
(bopMyIBI KQXKIOTO U3 3TUX COSAMHEHUH (IUIsI OPraHMYECKHUX BEIIEeCTB UCTIOIB3YUTe
CTpyKTypHBIE opMysibl). [ToueMy kaxka0e U3 HUIX HOCUT UMEHHO TaKO€ TPUBUAILHOE
Ha3BaHue? [I[pUurHbI 171 KaXKI0TO U3 3TUX BELIECTB MPUBEIUTE OTIEIHHO.

Ilpumeuanue: B pacy€rax HCHOJIB3YHTE MOJIIPHBIE MAacChl C TOYHOCTBIO

IO COTBIX JOJIEH I/MOJIb.

3adaua 11-5
Cnoco0OblI NOrIoNeHus YIVIEKHUCJIOr0 ra3a

Muorux (HO He Bcex) Jromeid Ha 3emuie OCCIIOKOUT pacTyIee COASp KaHHe
yIieKucioro raza B armocgepe. YtoObl ¢ 3TUM OOpOTHCS, HAIO WM COKpallarh
AMUCCHIO, WJIU TIOTJIOIATh U30BITOK. PaccMOTpuM BTOPOI c1iocoO.

1. Jecsatku mwummapaoB ToHH CO; €XEroJHO MOMIOIIAIOTCS MHUPOBBIM
okeaHoM. KonueHnTpaius ra3a B Bojie MpsMO MPONOPIHOHAIbHA €0 MaplUaTIbHOMY
nasieHuto. B HacTosmiee Bpems mosbHas noiist CO; atrmocdepe coctasiseT 400 m. 1.
(MuLTMOHHBIX Jtoiieit). Kak u Ha ckoibko u3MeHuTcsi pH MupoBoro okeana, €ciu 3ta
noiist yenmrmauTest 10 S00 M. 1.7 Cuuraiite, 4To COIEpKALIMECS B MOPCKOW BOJIE COJIU
HE BIUAIOT HA PAaBHOBECUE AUCCOIUALINY YTOJIbHOW KUCIOTHI.

lloockaska. JIns oTBeTa Ha 3TOT BOIPOC 3HAYEHUE KOHCTAHTHI KUCJIOTHOCTH

HE TpedyeTcs.
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2. a) XopomuMu aJcOpOCHTaMM YIJIEKUCJIOIO Ta3a CIyKaT LEeOJdUThl —
OPUPOJHBIE MM CUHTETHUECKHE aJTIOMOCHJIIMKAThl HAaTpHsl M Kainbuus. B ogHOM
U3 LIEOJINTOB — PAaBHOE YMCIO aTOMOB HATPUSl M AIIOMUHUA, KaJlbIUS HET,
a cozmepkaHue AUOoKcuaa KpemHus paBHo 61,7 % mo macce. YcraHoBute Gopmyity
LEOJIUTA, €CIIU IONOIHUTEIBLHO U3BECTHO, YTO OH HE COIEPIKUT BOJIBI.

0) YacTh MOHOB HATpUs B LIEOJUTE 3aMECTHIIM MOHAMHU KaJbIHs, MPU ITOM
Macca uzMeHunace Ha 1,12 %. YBennuunach niau ymeHbmmiach Macca? CKOJIBKO
MPOLIEHTOB MOHOB HATPUS 3aMECTUIIOCH?

Ykazanue. B pacueTax UCIIONB3yHTE LEIbIE OTHOCUTEIbHBIE ATOMHBIE MACCHI.

3. 3aBUCHMOCTh KOJIMUECTBA aJICOPOMPOBAHHOTO Ta3a Maxc OT JABIICHUS Trasza

P xopomio onuceiBaeTcst ypaBHeHHEeM JIeHTMIopa:

KP
nanc :nmax >
1+ KP

rae K — KOHCTaHTa paBHOBECHS MEXKTY BEIIECTBOM B Ta30BOH (haze 1 afcopOHpPOBaHHBIM
BEIIECTBOM, @ Mmax — MPENEIBHOE KOJMYECTBO BEUIECTBA, KOTOPOE MOMKET IMOMIOTUTh
JTaHHbI ancopOeHT. ONMH TpaMM CHUHTETUYECKOTO IEOJUTa Momniomaer 2,4 MMOJb
npu gasieHuun 10 kITa u 3,6 mmons nipu gaBiienun 30 klla. Ckonbko KHJIOIrpaMMOB
LIEOJIUTAa MUHUMAJILHO HeoOxoauMo utst romtomenus 1 kr CO,?

4. AncopOnist BCeraa COMPOBOXAACTCS BbIJACICHUEM TerioThl. Kak 3aBuCST
OT TeMIIepaTypbl CBOMCTBA LIEOJIUTA:

a) CKOPOCTh aJICOPOINH raza;

0) KOTMYECTBO aJCOPOMPOBAHHOTO Ta3a MpH (PUKCUPOBAHHOM JABJICHHH;

B) MpeACIbHOE KOJUYECTBO aJICOPOMPOBAHHOTO Ta3a’?

O0s13aTeNbHO JaiiTe OOBSICHEHUE B KAKJOM ClIydae, MOXKHO Kparko. Cuuraiire,
YTO CTPYKTypa LEOJIUTa IPU HarpeBaHUU HE U3MEHsETCA, a ypaBHeHue JleHrmopa

CIIPaBE/JIMBO MIPH JIFOOBIX 0OCTOSTEIHCTBAX.
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