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3ajaHus NEPBOr0 TEOPETUYECKOT0 Typa

/esamoutit Knacc

3adaua 9-1

HewnsBecTHOE BElIECTBO
X  mpeacraBusieT  coOoi
YEPHBIM  KPUCTAJIIAYECKUN
nopomok. Jlna  u3ydeHus
CBOMCTB OJTOTO BELIECTBA
OBLI cobpaH npuoop,  —

M300paKEHHBIN Ha PUCYHKE.

B nomouxky nomemanu

ot

-y
L2 BN |
rasa

|

HaBCCKY Xu IMPOBOAMIIN HAI'PEBAHHUEC B TOKC PA3JIMYHBIX I'a30B B TCUHCHUC HCCKOJIBKHUX

yacoB. MI3MeHeHne Macchl JJOOOYKH (bHKCI/IpOBaJII/I. PGBYJ'IBTaTBI OIIBITOB IIPUBCACHLI B

TabuIe.
Homep |VYemoBus |A(m) — moreps | Habmonenus
OIbITA | OIKITA MacChl BEIIECTBA B
JIOJI0UKe
(% ot m(X))
1 Ar, 300°C 0 Huxaxkux BUIUMBIX W3MEHEHUI
2 0,, 300°C 82, 45 Brigenenue (broIeTOBBIX MapoB,
3€JICHBIN MTOPOIIOK B JIOJOYKE
3 H,, 300°C 29,33 Brinenenue GroneToBbIX MapoB, KPaCcHO-
KOPHYHEBBIN TTOPOIIOK B JIOJTOYKE
4 Cl,, 300°C 63,39 Brinenenune (bHOIETOBBIX MapoB,
(b1OJIETOBBIN MOPOIIIOK B JIOJIOUKE
5 Cl,, 100 Brinenenue (HrOIEeTOBBIX napoB,
1150°C oOpa3zoBaHue (PHOJETOBBIX YelIyHYaTbIX
KPHCTAJUIOB Ha CTEHKAaX PeakTopa
6 Ar, 500°C 29,33 Boinenenue (pronaeToBbIX MapoB, KPacHO-
KOPUYHEBBIC KPUCTAJUTBI B JIOJOYKE
7 A, 88,0 Breinenenne (hHOJICTOBBIX MApoOB, MEIKHE
1100°C OJIeCTSIIIME KPUCTAILIBI B JIOAOUYKE

1. Onpenenure BemecTBO X, 3aMIIMTE YPABHEHUS PEAKLMM, MOATBEPINUB MX

pacuyeTom notepu Macchl (AM) Bemiectsa B jiogouke (% oT Macchl X).

3
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2. IlpuBenuTe ypaBHEHHUsI pEaKIMid B3aMMOAECHCTBUA BOJHOTO pacTBopa X C
BOJHBIM PAacTBOPOM TuApokapOoHara HaTpus (peakuusi 1), MIETOYHBIM PACTBOPOM

TUIIOXJIOpUTA HATpHs (peakuus 2).

3aoaua 9-2

la 30pascmeyem mwvino oyuwiucmoe, u nonomenye nyuiucmoe!
K. Yykoecxuii, «Motiooowipy, 1921 e.

VYcTaHOBIEHO, UTO MOIOIIAs CIIOCOOHOCTh MbLIA M JIPYTUX MOIOIIUX CPEICTB
3aBUCUT OT JKECTKOCTH HCIOJNb3yeMOM BOHbI. JKECTKOCThIO BOABI HA3bIBAIOT
CYMMapHYI0 KOHIEHTPAIMIO KaTHOHOB, JAIOIIUX HEPACTBOPUMBIE OCAJKH C COJSIMU
BbICIIUX KUPHBIX KUCHO0T (BXKK), obnagaromux MOIOIIKUM JACHCTBUEM.

1.2KecTkOCTh B OCHOBHOM OOYCJIOBJIEHA NPHUCYTCTBUEM THJIPOKapOOHATOB
MarHus YW KaJbliUsl (Tak Ha3bpiBaeMas KapOoHaTHas WM BpPEMEHHAasi >KECTKOCTb).
TeBepmoe wmbuto umeeT coctaB Ci7H3sCOONa (cteapar narpus). OOpa3oBanme
HEpPACTBOPUMBIX COJIEM SIBIISETCS MPUYMHOM IUIOXOTO MOIOIIETO JEHCTBUSL MbLIA B
XKecTko Boje. Hamummre ypaBHEHHS NPOUCXOJALIMX IMPU STOM peakiuil (I1Ba
ypaBHEHUS).

2. BpeMeHHy10 KeCTKOCTh BO/IBl YCTPAHSIOT HECKOJIBKHUMH CTIIOCO0aMU:

1) xunsiueHueMm BoAbl (HAKUMNb B YailHUKEe oOpasyeTcsi UMEHHO B pe3ysbrare
Pa3JIOKEHUS COJIEH KECTKOCTH).

2) npornyckaHueM Bojbl yepes nonooomennuk (Na‘lon’) — Teepaslii MaTepuann,
CIIOCOOHBIN y4acTBOBaTh B PpEAKIMM OOMEHa KaTHOHA, 3aMEHSIIONIUN HOHBI
’KECTKOCTH Ha SKBHMBaJIEHTHOE KonudecTBo Na'.

3) OOpaboTKOM TOYHO OTMEPEHHBIM KOJUYCCTBOM KaJILIIMHUPOBAHHOW COJIBI
Na,COs.

[IpuBenuTe ypaBHEHUS peaKIUid, UCTIOIb3YEMBIX JJISI YCTPAHEHUS KECTKOCTH IO
cnocobam 1, 2 u 3 (Bcero 6 ypaBHEHHUI).

3. Jlns obecrnieueHrss MOIOIIETO JCUCTBUSL MBUIO JTIOJDKHO UMETh KOHIIEHTPAITUIO
He MeHee 0.001 wmomb/n, Boma wu3-moj kpaHa coaepxuT 1o 0.0025 Monw/a

TUAPOKAPOOHATOB MArHUS U KAJIBITHSI.
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[TpeneOperass u3MeHeHueM o0bEMa M MacChl pacTBOpa, ONpenenuTe o0beM, B
KOTOPOM KycOK MblI1a Maccoil 200 r cnoco0eH 00ecrneynTs MOKOIIEE IEHCTBHE:

1) BozabI U3-110J KpaHa; 2) BOJbI OCJIE€ KUIISTYEHUS, CUUTAs], YTO BBIXOJ PEAKIIH
paznoxenus: 80%.

4. B nagane 20-ro BeKka MbUIO (CTeapaT HapTHs) MOJy4Yajad MpPH CIUIABICHHUH
NaOH c xupamu >KMBOTHOTO NpoHUCXOKIeHUs. COCTaBbTE ypaBHEHHUE MOITYUYECHHS
cTeapara Harpus mnpu B3ammozeicTBun m30biTka NaOH co cTeapuHOBBIM KHpOM,
UMEIOLIUM CTPYKTYPY:

(linOOCC17H35
CliHOOCC17H35
CH,00CC7H3s

5. Onpenenure Maccy ocajika, 00pa3yrollerocs B YalHUKE MPU KUIISTYEHUU BOJIBI
U3-1oJ KpaHa ooveMoM 3 11, conepxkaiei mo 0.0025 mMonb/n ruApokapOOHAT-UOHOB,
€CIM BBIXOA peakuuil pasnoxkeHusi coctaBiusieT 80%. Otnomenue Mg:Ca B
pacTBOpPE HEU3MEHHO.

6.1.Ilpennoxure B ¢opMe ypaBHEHHUN XUMHUYECKUX PEAKIHUN NPUIUHY
MOSIBIICHUS THPOKapOOHATOB KAJIbLIUS U MAarHusl B BOJI€ MMPUPOAHBIX UCTOYHUKOB.

6.2. T'maporeonornyeckue MPOUECCHl, COMPOBOXKIAOIIME OSTHU XHUMHUYECKHE
MpeBpalleHus, HWHOTJA MPUBOAAT K «IpoBajamMm» B 3emje. Kak Ha dYacToTy
BO3HMKHOBEHUS «IIPOBAJIOB» B TAKOM MECTHOCTH MOBJIUSAIOT CTPOUTENbHBIE PAOOTHI,
OPUBOASILIME K YBEIMYCHHUIO JaBieHUs HA MouBy? OTBET MOSCHUTE HA OCHOBAHUU
npunuuna Jle-Ilarense.

6.3. OOBsicHUTE MOCTENEHHOE MOsBICHUE Oypoil MyTH B MPO3PAayHOM BOJE M3
pPOAHMKA, COAEp Kalle rMIpoKapOOHaThl, IPU €€ CTOSIHMM Ha Bo3nyxe. [Ipennoxute

XUMHUUYECKOE OOBSICHEHHE TOMY SIBJICHUIO (YpaBHEHUE PEAKIIUN ).

3adaua 9-3
Momnoxopui Hoaa - UHTEPraJOreHU ], KOTOPbIM ObLI TIEPBLIM TOIYUYEH CpPEIu
BCEX MPOUYMX TMPEACTaBUTENEH 3TOro kiacca BemecTB. OH MpeAcTaBiIsieT COOOU

KPacHYIO JKHIKOCTh, KOTOpast pu Temieparype kunenus (okoiao 97°C) mepexoiaur B
S)
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razo00pa3HoOe COCTOSIHUE C YACTUYHBIM PA3JI0KEHHUEM.

B KHJIKOM COCTOSSHMM  XJIOpHJ  Homa  oOiiajaeT  HEKOTOpOi
JICKTPOTPOBOHOCTHIO, BOSHHUKAIOIIEH BCIeACTBHE paBHOBecHs aBroroHu3ammu ICl.
Cy1iecTBOBaHME PABHOBECHS AaBTOMOHM3ALMM JIETAeT XJIOPUJA ioda BO MHOTOM
MOXOKUM Ha BOAY: B HEM HJAYT aHAJIOTHYHBIE BOJIE€ MPOLIECCHl COJbBATAIINH,
AHAJIOTUYHBIC «peaKIuu HehTpanu3amum». [Ipu aBromonmszanuu ICl oOpasyrorces
MHOTOATOMHbBIE HOHBI.

N3BecTHO, 4TO  XJOpUABI  Kalud W QIIOMUHHS ~ YBEJIWYUBAIOT
AIIEKTPONPOBOAHOCTh  XJIOpUAA HOJA, MpPH HUX JWCCOLMAIMUA B  PacTBOPE
YBEIIMYMBACTCS  KOHLEHTPAIIMM  Pa3JIMYHBIX  MOHOB, OOpa3yloIIMXCS  IpH
aBroroHu3aimu xjopuaa uoaa, T.e. KCl u AlCl; sBisrorcs aHanoraMm KHCIOTBI U
OCHOBAHHUSI.

1. 3anummuTe ypaBHEHUE aBTOMOHU3ALUU XJIOpUJIa H01a, U YPAaBHEHUS PEAKIIHIA
6 UOHHOM 6ude, TIPOTEKAIONINX TPHU J00aBIEHUU XJIOpHUJIa ATIOMUHUSA U XJIOpHUAA
kaymst. Kakoil u3 3TUX XJIOPUIOB SABISAETCS "KUCIOTOU'.

becupernsie xmopuasl A, b u B (MaccoBsie noau xmopa: 54.4%, 85.1%, 60.7%
10 Macce COOTBETCTBEHHO), B3AThIe B paBHbIX KosnuecTBax (mo 0.001 monsw), ObUIH
pactBopenbl B paBHbIX mopuusx ICl (mo 100 r). IIpu 3ToM, comtacHO pe3yiabTaraM
U3MEPEHHUS AJIEKTPOMPOBOAHOCTEN KaXI0M M3 MpoO, KOJIWYECTBO MOHOB B MPOOE ¢
BemecTBoM A B 1.5 pasza 6ombiie, yeM B ripoOe ¢ B.

2. Onpenenure popmyisl xsopunoB A, b u B. 3anumure ypaBHenus peaxiuii B
U A ¢ xJopuaoM #ona (Takke ¢ uonnom euoe). IlnorHocts mapoB A Oosblie 9 r/i
IIpH H.Y.

3. s ipoObl ¢ BemecTBOM B M3BECTHO, UTO KOJWYECTBO CBOOOJHBIX HOHOB B
HEll paBHO TakoBOoMy B mpoOe c¢ BemectBoM B. OnHako B cinydae BemiectBa b
TEOPETHYCCKH BO3MOKHO JBa HampasieHus auccormanmu B ICl. 3amummre o0e
peakiin b ¢ ICl B uonnom euoe, a taxxe Hapucyite CTPYKTypHBIC (GOpMYIBI (C
Y4€TOM TMPOCTPAHCTBEHHOTO pACIOJOKEHUSI aTOMOB) MOHOB B  BO3MOXKHBIX
MPOAYKTaX. YKaKUTE TEOMETPUIECKYIO (hOPMY KaKOM YACTHUIIBI.

IIpuy mocremeHHoMm  noOaBineHMu K  pactBopy B pactBopa A
6
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AIIEKTPOMPOBOAHOCTh CHaYa a yMEHbIIANACh, a 3aT€M BHOBB CTajla YBEJIUYUBATHCS.

4. Vicxons u3 9TUX NAaHHBIX, OMPENCIUTE, Kakas U3 JABYX MPEIIoKeHHBIX Bamu
peakiuii U3 m. 3 uaeT B AeHCTBUTENBHOCTH. [IpuBeanTe COKpallleHHOE WUOHHOE
ypaBHEHUE PEaKIUU, OOBICHSIONIEE YMEHBIICHHE 3JICKTPOIPOBOTHOCTH TIPH
CIIMBaHUH pacTBOpoB A u b.

5. Kakoit o06bem pactBopa A HeoOXxoaumo J00aBUTH K pactBopy b mis
TOCTH)KCHHSI MHUHUMYyMa 3JIEKTPONpoBOomHOCTH? PaccumTaiite KOHIEHTpanuioo (B
MOJIb/JI) KaTWOHA, MPUCYTCTBYIOLIETO B PAcTBOPE B 3aMETHBIX KOJIMYECTBaX NpU
JOCTHMKCHHUM ~ MUHUMAJBHOM  AIIEKTPONPOBOAHOCTH. [LIOTHOCTH  Kaxkaoro u3

pacTBOpoOB paBHa 3.24 1/MuL.

3adaua 9-4

Ha ypoxke 3ennpeBapenus: npodeccop Ceepyc CHer mokaszai NEepBOKYPCHUKAM
HECKOJIBKO BOJIIIIEOHBIX OMBITOB. Ha cTONE y Hero crosuio Tpu KoJObI, Ha MEpPBBIN
B3IVISI]], C OAMHAKOBBIMU, O€CIIBETHBIMU XUAKOCTAMU. [Ipodeccop ocTopoxkHO B3 B
PYKHU MUIMETKY W KarHyJ MOOYEPEIHO B KaXAYI0 KOJOOUYKY HEOOJBIIIOE KOJTUYECTBO
KUJKOCTU TOyOoro 1mBera (pacTBopa BemiectBa A). B mepBoil konbe XKUIKOCTh
MIOMYTHEJIA, TIOTOM JTHO TOKPBUIOCH TOJCTBIM CJIOEM 3eJIEHOro ocanka (peakmus 1).
Uyneca! Bo Bropoii kosbe Bce 3amuresno, 3a0ypiauio, ¥ U3 TOPIbIIIKa MOBaluja IeHa
(peakmust 2). PactBop B TpeThedl KojOe OCTajiCs MpPO3padyHbIM, HO IIBET CTaj
STOBUTO-TPABAHOTO OTTeHKA (peakmusi 3). BoT 310 na! - BCKPUKHYIHU YAUBICHHO
Pon u T'appu. Hukro He moHmMai, 4to e OBLIO B Koj0ax, KpoMe, KOHEYHO,
['epMUOHBL.

[Tocne ypoka npy3ps pemnian y3HaTh y [€pMHOHBI, YTO K€ Takoe J00aBiIsuI
npodeccop, U, 4TO HaXOUJIOCh B Kojibax. [‘epmuona xotena, 4ToObl €€ Ipy3bs JIy4IlIe
Y3HAJIM XUMHUIO, U TIOATOMY Hayaja TOBOPUTH 3araJiKamu.

- TomyGoii pacTBOp BemecTBAa A MOXKHO TOJYYUTh PACTBOPEHHUEM B BOJE
IIPUPOAHOTO MUHEPAJIA CUHEIO LIBETA, COJEprKallero karnoH Meramuia X. Meraur X
UMeEeT KEeNTO-KpacHbI 1BeT. [Ipu mpokanuBaHuM MHUHEpaia 1BET ero OlenHeeT U

nojyyaeTcs BemtectBo Oenoro nBera (Y) (peakmusi 4a). [loTteps Macchl coCTaBisIeT
7
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36.1%. Ilpu npokanuBaHuM BemiecTBa Y TMpu Oojee BBICOKOM TeMmmeparype
oOpasyeTcst 4epHOE TBepaoe BemecTBO (Z;) ¥ BBIOSISAIOTCS JBa rasa:
peskonaxHymui Z, u ra3 Zz, cocraistoniuii 21% B Bo3nyxe (peaknus 46)

- Copepxumoe nEepBOM KOJIOBI MOXKHO IOJIY4HMThb, Mpomyckas raz3 B ¢
wioTHOCThIO 1,964 r/n1  (H.y.) uepe3 uU30OBITOK pacTBOpa THAPOKCHAA HATpUs
(peakmus 5).

- CoxepxuMoe BTOpOM KOJOBI B JIaDOpATOpPUM MOKHO TOJYYUTh ACHCTBHEM
CepHOI KUCJIOTHI Ha OMHapHoe BeriecTBo D (peakuust 6), kotopoe comepxut 18,93%
kuciopoaa. Tyaa ke HeoOXoAUMO A0O0AaBUTh CEKPETHBIM UHTPEUEHT, 00JIalatoImui
CWJIbHBIM 3aI1axOM, KOTOPBIM OKpalMBaeT pacTBOPbI cojeil X B (DHOJIETOBBIN LIBET,
WHA4€e ONBIT HE MOJIyYHUTCS.

- B TpeTheii kobe HaxoauTCs HaChIMEHHBIN pacTBop BemecTBa C. BemectBo C
MOXKHO TIOJIYYUTh JEUCTBUEM KOHIIEHTpupoBaHHON H,SO, («KymopocHOro macia)
Ha TBEPBIA XJIOPH HATpus (peakmus 7).

Hpy3bst 00pamoBanuch, KOrna y3Halld, 4TO TO, YTO IOKasblBall mIpodeccop,
BOBCE HE Marus, a XUMHs, U IPUAYMaAIN CBOE «MaJEHbKOE 4yno». JlJis 3TOro B anreke
OHM Kynuiau (rojeToBo-uepHbIi nopomok E (cerogHs ero yke He KyNulIllb), Npu
PacTBOPEHHUH KOTOPOTO B BOJIE MOIYUYMIH (PUOJIETOBBIN pacTBop E.

- B mepByto npoOupKy OHHM MOMECTUIIM TO K€ CaMO€ BEIIECTBO, YTO OBLIO Y
npodeccopa Bo BTopoii konbe. [Ipu nodaBneHnn HEOOIBIIOTO KOJIWYECTBA PACTBOPA
E B mpoOupky Bce 3ammurmerno (peakuusi 8), ¥ motoMm 3a0ypiuio U BCIEHUIIOCH
(peakuus 9).

- Bo BTOpyl0 mnpoOMpKYy MOMECTUIM NPOAYKT MNPONYCKAHUS CEPHUCTOTO
aHTUJpUA 4Yepe3 pPacTBOpP, COAEpKalMi OONBIION HM30BITOK THUAPOKCHUAA KaJus
(peaxkuusi 10). Ilpu noGaenenun pactBopa E pactBop BO BTOpOW mpoOHpKe CTai
SIOBUTO 3€JICHBIM (peakuus 11).

- 3aTteM OHM KamHyJIU pacTBOp E B TpeTbio mpoOHpKy, B KOTOPOH HaxoauiIach
KUIKOCTb, TOJYyYEHHAas MNpPHU MNPONYCKAaHUM SKBUMOJIIPHON CMECH OKCHJIOB a30Ta
(mnotHOCTH 1O BO3ayxy 1,310) uepe3 pacTBOop TMAPOKCHUIA Kallisg JO HEUTpPabHOU

cpennl (peakuust 12). B npoGupke BAPYT MosBHIIACH «ITOYBa» (peakmus 13).
8
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1. Onpenenute Gpopmyily BellecTBa A U COACPKUMOE Kaxa0H U3 TPeX Kouo.
[TontBepaute pacuerom. Hanummre ypaBHeHus peakuuid 1 - 7.
2. Onpenenure coctaB (PUOJIETOBO-UYEPHOrO nopouika E, a Takxke copepxumoe
TpeX NpoOUpPOK, KOTOPBIE MOHATOOUIIUCH APY3bSIM JIJIsl IPOBEIECHUS CBOETO

«MaJIeHbKOTO uynia». [IpuBenure pacueTsl. 3aNUIINTE YPaBHEHUS PEAKLIHA

8 -13.

3adaua 9-5
Orousb u Jén

B 60-x romax XX Beka NpouW30WIEN yIUBHUTENbHbIN ciaydail. Ha omHom wu3
razornpoBooB B CIIIA 3akynopuno Tpyosl. Korga ux BCKpbLIM, 0Ka3ajoCh, YTO OHU
3a0uTHl cHeroM. [lemo ObUIO JleTOM, TPYOBI Jekadud Ha MOBEPXHOCTH, U Ka3aJloCh
HENOCTHKUMBIM, YTO BOJASHBIE Hapbl (4 OHM BCErAa COAEPXKATCA B raze) MOIIU
CKOHJICHCHPOBAThCs M 3aMep3HYTh Ipu 20 ° Teria. [1o3xe ycTaHOBUIM, YTO TPUYHUHA
3TOrO SBJIEHUS — CITIOCOOHOCTH BOABI JaBaTh C PA3JIMYHBIMU BEILIECTBAMH COECIUHEHUS
BKJIFOUEHUSI, Ha3bIBAEMBIE KJIATPATAMH.

TunuyHbIM TpPUMEpPOM KJIAaTpaToB sBisieTcss ruapar Merana XCHyxyH,O. Otor
TUApaT CUUTAETCS MOTEHIMAIbHBIM HCTOYHMKOM TOIUIMBa B OyaymeM. [lo onenkam
YUEHBIX, COMICpIKAHME THAPATA METaHa B 3eMHOIT Kope MoxkeT gocturars 107 1.

Hns Toro, utoOwl ompeaenutsh dopmyny ruapara merana, 10.00 r oOpasma
BeIeCTBa COXIIM (peakius 1) B u30bITKE KUCIOpOAa B repMeTHUHOM cocyae. [loce
3aBEPILICHUSI PEAKIMU W OXJIAXKJCHHUS, B cocCyle okazajoch 11.67 T Boabl W ras.
[TonydyeHHbI ra3 MPOMYCTUIIM 4Yepe3 H3BECTKOBYIO BOAy (peakuus 2), Mpu 3TOM
BBIIIAJ 0CAI0K Maccol 8.37 .

1. 3anumurte ypaBHeHus peakuuii (1), (2). Omnpenenure MOJEKYISIPHYIO
dopmyiny ruapara MeTaHa, €ClIM €ro MoJisipHash Macca cocTaBiseT 956 r/mModb.
PaccumnTaiiTe NpoLEHTHOE COAEpKaHNE [0 MacCe METaHa B THIpATe.

Kpucraminueckyio CTpPyKTypy THApaTa MeETaHa MOXKHO MPEICTaBUTh Kak
OECKOHEYHO IMOBTOPSIIOIIMECS B MPOCTPAHCTBE KyOUKU (dJIEMEHTapHbIE SYEHKH) CO

ctopoHoit 1.2 HM. B coctaB ogHOro Takoro KyOuka BXOIAT X MOJIEKYJl METaHa W Y
9
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MOJIEKYJI BOJIBI.

2. Ucnonb3ys quHYy peOpa M Maccy O3JIEMEHTApHOW SUYEHKU, OINpeAeTuTe
IJIOTHOCTH rujpara metaHa. (Mcnone3yiite 3HaueHus X u Y u3 nyHkra 1). Ckoiabko
auTpoB MeTaHa (298 K, 1 arm) BeIIeNUTCS IpH MIABICHUU OJJHOTO JTUTpa ruapara’?

[Tpu cxuranmm 1 momp XCH4xyH,O B m30BITKE KHCTOpOma MpU TeMIiepaType
298 K Breimensercs 6690.4 k/[>k TEIIOTEHL.

3. Ucnonb3ys npuBeAEHHBIE HUXKE JAaHHBIC, ONPENEIUTE TEIUIOTy 00pa30BaHUS
XCH4*xyH,0:

a) U3 MPOCTHIX BEIIECTB; 0) U3 METaHa U BOJIbI.
BemectBo CH, (ra3) | H,O (k) | CO, (Ta3)
Qosp> KK/ MOIIB 74.8 285.8 393.5

4. I'mapar MeTaHa TPYOHOAOCTYNEH, €ro 3ajleXu HaXoAsaTcs B NIIyOMHaX
MupoBOro okeaHa v Ha Cyllie MoJi CJIOEM BEUHOU Mep3JIoThl Ha TyouHax oT 500 M 10
10 km. Ecnu mpeanonoXuTh, YTO B pe3ysbTaTe MPUPOAHBIX KATAKIU3MOB 3€MHast
KOpa CHJIbHO Harpeercs U BeChb TMJPAT, COAEPKAIIMNUCA B HEW, PACTAET, TO CKOJIBKO
MeTaHa (B 00bEMHBIX %) OyaeT conepskarh 3eMHas armocdepa? Macca atmocdepsl

paBHa 5.1-10" k.
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© LIIMK BcOII o xumuu
Hecamwtit kKnacc

3aoaua 10-1

JUig mosydeHus MpOCTOro BemiecTBa X MOXKHO HCIIONB30BaTh CIETYIOIINN
Meto. BemecTtBo A opaHKeBOTO I[BETa MEPEMEIIMBAETCS C MOPOIIKOM MeTaia B.
(XoTs cornacHo ypaBHeHHIO peakiuu ajis noiayderus 1,00 r X neooxomumo 1,81 A
u 0,69 r B, Ha mpakTUKe UCHONB3YeTCs J1BaILAaTUKPATHBIA M30bITOK B). ITomyuennas
CMECh CIIPECCOBBIBAETCSl B MaJO4KH, KoTopble HarpeBaioT 10 400 °C B mpubope,
IPECTaBIAIONIEM COOOM KBapLeByl0 TpyOKy 1, COEIMHEHHYI0 C OXJaKaaeMoun
JIOBYIIKOW 2, amIryaamMu Jijisi cOopa mpoayKTa 3 U BRICOKOBaKYyMHBIM Hacocom. Bce
4acTH MpUOOpa COCNUHSAIOTCS TyTeM CIauBaHWs O€3 HCMONb30BaHUS NUIH(OB.
Peakmuss A u B conpoBokmaeTcst OBBIIIEHUEM TeMItepaTypsl B Tpyoke g0 600 °C.
[Tapsl BbIIETSAIOMIETOCS B XOJI€ PEaKIMKU BelecTBa X KOHACHCUPYIOTCS B JIOBYLIKE, a
TaK)K€ Ha XOJIOIHBIX YacCTSIX COCAMHMUTEIbHBIX TPYOOK B BHUJE 3€pKaJbHOIO HajeTa,
KOTOpbI HEOOXOIMMO yAaliATh MyTeM HarpeBaHusi. Korma B KBapleBoil TpyOke
OoJbllIe HE OCTAETCs KUAKOCTH, HarpeBaHUE MPEKpallaloT U OTHAUBAOT KBapLIEBYIO
TPYOKY OT JIOBYILIKH, HE OTKJIFOUasi BAKYyMHBIN HAacoOC, a 3aTe€M OTTOHSIOT MPOAYKT U3
JIOBYIIKM B amMIyibl. 3alOJHEHHbIE BEIIECTBOM X aMITyJbl OTHAWBAIOT U XPAHAT 10
ucnosab3oBanus. (MecTa oTnaiiku 0003HauYeHbI KpECTaMU Ha PUCYHKE).

1. He npou3Bojasi BHIYUCICHUI, OTBETHTE, AJIS MOJYYEHHUS] MPOCTHIX BEUIECTB
KaKoM rpymnmbl IpeHa3HaueHa BBIILICONUCaHHasl ycTaHOBKa. OTBET 000CHYHTE.

[locne oxoHuyaHHsI peaklUH B TPyOKe OCTAIOTCS JBa OKCHIA W HU3OBITOK

HenpopearupoBasiiero B. B mHIuBuayaqsbHOM COCTOSHMM OJIMH M3 3THX OKCHIOB

11



© LIIMK BcOII o xumuu

MIpeACTaBIsAeT COOOM 3€JIeHbIN, a APYTroi OeJbIN MOPOIIIOK.

2. Omnpenenute ¢opMyiasl BceX 3amupPOBAHHBIX COCTUHEHUHN, 3aIUIIHATE
YPaBHEHHUE PEAKIINH.

Bonbioit n36s1ToK B mo3Bosier n3bexarh MOOOYHON peakiiuu, MPUBOASIIEH K
3arpsA3HEHUIO IPOAYKTA.

3. 3anuiuTe ypaBHEHHs peaKivii, MPUBOIAIIMX K 3arpsA3HEHUIO TMPOIYKTa,
OJlHA M3 KOTOPBIX MTPOTEKAET B KBAPLIEBOU TpyOKe, a pyras — B npueMHuke. [louemy
ATO 3arpsI3HEHUE HE YAAETCA MOTHOCTBIO YCTPAHUTD ITyTEM MEPETOHKU ?

Yuctoe BemecTBO X UCMONB3YETCsl, HAPUMED, JIJIS MTOIYyYeHUSI COeAUHEHUS Y
B PEAKIIMU C CYPHbMOM.

4. 3anumuTe ypaBHeHUE 3ToW peakuuu. Ha kakom cBoiicTBe BemiecTBa Y,
BO3HUKAIONIEM MOJ JECWCTBUEM ODIIEKTPOMATHUTHOTO M3JIyYEHHUs, OCHOBAaHO €TI0

OCHOBHO€ NMpUMEeHEeHHne? DTO CBOMCTBO MPUCYIIIE U BEIECTBY X.

3adaua 10-2

Onement X oOpasyert Beiciiue ranorenunisl A, b, B. B naboparopuu uucmotii
razoo0pa3Hbiii A CHHTE3UPYIOT U3 opranudeckoit conu I', conepxameit 37,55 % C,
2,62% H B cBoem cocrage. [Ipu ee paznokeHnn 00pa3yeTcss OpraHMIECKOEe BEIIECTBO
Jl 1 cMechb A ¢ HEKOTOPhIM XMMHUYECKHM MHEPTHBIM TrazoM Y B cooTHoueHuu 1:1,
xoropas mpu 300 K u 1 arm umeet miotHocTh 1,946 1r/n (p1) (peaxuus 1). Ilocne
NPOMYCKaHHUs 3TOW CMECH 4epe3 BOAY IJIOTHOCTh yMeHbImaercs mo 1,138 /i (py)
(TIpH TOW e TeMmreparype U JAaBlIcHUH) (peakyus 2).

[IpuBeaeHHslii crnoco0d, TeM HE MEHee, He sBIsSeTcs Hauboliee YacTo
UCIIOJIB3YEMBIM: 4Yall€ BCEro Uil IOJYYEHHMS A UCIHOJB3YIOT PEAKLIUI0 OKCHAA
aneMeHTa X ¢ MUHepaioM Z U KOHIIEHTPUPOBAHHOMN CEPHOMN KUCIIOTOH (peakuus 3).

Jlnst monmydenust B naboparopuu razoobpassHoro b u xmakoro B gocrtarouno
npoBecTH OOMEHHYIO PEaKIMI0 A C COOTBETCTBYIOUIMM TaJIOTEHHIOM AaJlFOMUHUS
(peakuyuu 4 u 5). B npompiuieHHOCTH B MOIydarOT TaJOreHUpOBAaHWEM OKCHAA
sneMeHTa X B IPUCYTCTBHUHU YIS (peaxuus 6).

[Ipu cmemmBanuu mexay coboii A, b u B nerko BcTymaroT B OOMEHHBIE
12
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peakinu, MpuyYeM B cMecH OBICTPO yCTaHaBIMBaeTCsl paBHOBecue. Ha nepBoit ctaauu
npu 3TOM 00pa3yeTrcss UHTepMenuar (IIPOMEKYTOUYHOE BEIIECTBO C KOPOTKUM
BpEMEHEM JKM3HHU, O0Opasylolieecss B XOI€ XHUMHYECKOW pEakiuu ¢ 3areM
pearupyoomnige Jajiee 0 TMPOAYKTOB pPEakKluHu), ABMXKYIIUM  MEXaHHU3MOM
o0pa3oBaHUs KOTOPOTO SIBISIETCSI TO, YTO BCE ATH COCAWHEHUS — KUCIOTHI JIbionca
(xucnora Jlptonca — coeMHEHHE, OJMH U3 aTOMOB B MOJIEKYJIE KOTOPOTO HMEET
HE3aHATYIO 3JICKTPOHHYIO OPOUTAIB).

Bonpocut:

1. Onpenenute coequnenust A — JI, ra3 Y, munepan Z. [IpuBenure pacyerTsi,
npoBeAcHHbIe Bamu B xoz1e ycraHoBieHus: opmyn BemiectB. HazoBute Munepan Z.

2. 3anumurte ypaBHeHUs peaxkyuit 1 — 6.

3. I[Ipeamonoxkute CTpoeHUE MPOMEKYTOUYHOTO COCTUHECHUS B PEaKIUsIX 0OMEHa
Mexay A u b.

4. ITpennoxxuTe UCXOAHBIEC BEIIECTBA /Il CHHTE3a YE€TBEPTOrO, HE YIIOMSHYTOTO
B 3aj1a4€ BBICIIIETO rajorenuia X. 3aruiluTe COOTBETCTBYIOINIECE YPABHEHUE PEAKITUU.

CymectByror u wuHble ranoreHunbpl X. Hampumep, xmopuny E, monekyna
KOTOPOTO COCTOMT M3 8§ aTOMOB, NPEICTaBISET COOOM CBETIOE KEJITO-3€JIEHOE
BeniecTBo. E BeTymaer B psj mHTEepecHBIX peakiuii: ¢ (CHz)sSnH (BoccTtaHoBHTEH)
E nmaer Bomopomuoe coemunenne 2K (81,10% X mo macce), KOTOPOE COHEPIKHUT
CTOJIBKO K€ aroMOB X B MoJjekyle, ckonbko M E. A mpu peakumm ¢ TpeT-
oyrwmutueM E naet crexknooOpasubiil 3, copeprKamifii Takoe e YruciIo aToMOB X B
MOJIEKyJIE. 3 UMEET TETPadAPUUECKYI0 CUMMETPHIO.

5. Onpenenute ranorenun E, emecrBa K u 3. IlpuBeaure CTpyKTypHYIO

dbopmymy 3.

3adaua 10-3
bunaphsie coequnenust Ap, 3nemMeHTOB (1) u (2) moay4darT B COOTBETCTBUU C

IIPEACTABICHHONW CXEMOM:

13
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A
3 6) 0,

3) AgZ 3) HZC/O“'A4 —> Ay
<DHO o HKOH _ oy

50°C 90°C
8) H,S0, 9) P,0O5
1) AgY 7) 400°C™KY ——>HY——— Ag
t

tO
Ay

HNudopmarust 0 pa3HOCTH MacCOBBIX oseid snemenToB (1) u (2) B ux cocrase, a

TAKIKC O HCKOTOPHBIX (1)I/I?>I/III€CKI/IX CBOMCTBAX IMPpUBCACHA B Ta6J'II/IHe:

BeniectBo Ay As Az Ay Asg Ag
m1—wy, % 5,2 63,2 19,3 5,2 -15 22,4
. N . N o KpacHO-

o CB.-KEIT. | JKEITHIN . JKEIITBIN OecIB.

CBoiicTBa HEYCTOWYUB oyp.
JKAJIKOCTD ra3 ras JKUJKOCTD
JKUIKOCTD
Bonpocowi:

1.  Omnpenenure BemectBa A; — Ag. M3o0pasure cTpykrypHbie Gopmyibl BemecTB A; — As.
Hanumure ypaBHeHus Bcex peaklui, peAcTaBIeHHbIX Ha cxeme (9 peakuuit).

2. [Tpu monyuenun BemectBa KY HeoOxomuMo TmiareabHO OYHCTHTH KZ 0T BO3MOMKHBIX
npumeceii. [IpuBeaute ypaBHeHHE TOOOYHOM PEAKIIMHU, IIPOUCXOSIIEH 1pu pasnokeHnn KZ.

3. CocraBbTe ypaBHEHHE peakiuu, nporekarorieid Mmexay Na[Pb(OH)4] u Ag.

3adaua 10-4

B 1960 r. coBeTCKMMU YYEHBIMH B KAYECTBE BHICOKOIHEPTETUYECKOTO PAKETHOTO
TOTUIUBA OBLI pa3paboTaH cunmun - 1-metwn-1,2-punukinonponuiiukionponad. B
1980-1990-x rr. OH KCIOIB30BAJICS KaK TOIJIMBO B pakeTe-HOcutTene «Coro3-Y2», B
pasroHHbix Onokax «JIM» u nuraresne kopabmns «bypan». Ha gone npyrux sxumkux
paKeTHBIX TOIUIMB CHUHTHH BbIIEISETCS OOJBIION YAENbHOM TEIUIOTOM CropaHus,
BBICOKOM IJIOTHOCTBIO, TEKYYECTHIO U UPE3BbIYANHON XUMUYECKOW CTAOMIIbBHOCTHIO —
€ro CpOK XpaHEeHUsl NpakTuuecku HeorpannueH. Onnako nocie pacnaga CCCP u3z-3a

BBICOKOM CTOMMOCTH €r0 MPOU3BOJICTBO OBLIO MPEKPAIIEHO.
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Huxe IMPUBCACHA CXCMa CUHTC3a CHHTHHA U3 3TAaHOJIA:

K“AHCM, CQF%()H CZHSC)Na 1)(32H5CHVa H3Cﬁ
C,HsOH > A — B o 5 D —— E
H30 H CeH1003 2) Y/
SOCl,
KOH NoH,-H,0 AI(OC(CH3)3)3 K,COs
t C10H140

CUHTUH

BemectBo E MoxeT OBITh TONYYEHO TaKKe W3 JICBYJUHOBOW KHCJIOTHI,

POAYKTa nepepadOoTKu OMOMAcCChl, IO CIEAYIOIIEH CXeMe:

o C,H5OH |
COOH gy

1. Hanummre cTtpykTypHble (GopMmyibl coenrHeHnid A—K, yduTbiBasg, 4TO
npespauienne G B H npeacrasnser co0o0il anbaoabHO-KPOTOHOBYIO KOHACHCAIIMIO.

2. [Ipu ucnonp30BaHUM YKa3aHHOTO METOJ[a CUHTE3a CUHTHH 00pa3yeTcsl B BUJIE
CMECH M30MEpPOB B COOTHOUIEHHH 56:44 ¢ mpeoOnagaHUEeM yuc-poayKTa, KOTOPBIN
MeHee cTalbuieH, 4eM mpauc-uzoMep Ha 2.5 kxJDx/monb. CraHpapTHas Temiora
oOpa3oBaHuUsI ITOW CMECH, MCIOJb30BaBIICHCS B KauyecTBE TOILIMBA, paBHa -133.0
kJ[>x/Monb. Onpenenute, yeMy paBHBI CTaHJAPTHBIE TETUIOTHI OOpa30BaHUs KaXK10TO
u30Mepa CHHTHHA.

3. 3anuimuTe ypaBHEHHE pEakluy CTOPaHUs CUHTUHA B Kuciopoze. Onpenenute
MOJIBHBI ~ TEIUIOBOM 3(PQEeKT CcropaHusi CUHTUHA M KOJIMYECTBO TEIUIOTHI,
BBIJICIISAOIICICS ITPU CTOPAaHUHU | KT CHHTHHA, IIOJyYEHHOTO MO MPUBEIEHHON CXEME.

CrangapTHble TEMI0THI 00pa3oBaHus: razoodpasHoi Boabl: 241.8 x/[x/Moinb, a
yroiekucioro rasa: 393.5 kJx/Monb. (3aBUCHUMOCTBIO TEIUIOTHI OOpa3oBaHUsl OT

TEeMIIepaTyphl CIEAYyET MpeHeOpeyb)

3adaua 10-5

DHeprusi CBsI3U — ATO TOJOKWTEIbHAS BEJIMYWHA, paBHAs SHEPIHH, KOTOPYIO
HEO0OXOIMMO 3aTpaTUTh Ha pa3pbiB | Mok CBA3eH maHHOTO THMa. Kak B 3TO# 3amaue,
TaK W BO MHOTHX APYTHX pacyerax, IO SHEPTHUEH CBS3W IMMOHUMACTCS CPETHSS
DHEPTHUS pa3pbiBa BCEX CBsI3EH JaHHOTO THIIA B MOJICKYIIE.

B TEPMOXUMHUYCCKHX pacqéTax, CBA3aHHBIX C OpPraHUYCCKHMMH PCAKIUAMU,
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4acTO TPHUMEHSIOT TPHUOIMKEHHUE, COTIacHO KOTopoMy sHeprusi cBsizu C—X s
KaKoro-Tn00 BHJIa aroMOB X HE OTJIMYACTCS B PA3JIMUHBIX COCAUHEHUSIX. ITO
MPUOJIM)KEHHUE YacTO OKa3bIBACTCS OMPaBIaHHbIM.

Opnako Jajeko HE Bcerga Takoe NpuOamKeHue cpabaTbiBaeT s
HEOopraHnyeckux coenunenuii. Tak, sHeprust cBs3u Cl-F B pasiauunbix ¢ropumax
xyopa cuibHO oTianuaercs: B CIF; ona na 14,2 % Oomnbine, yem B CIFs, u Ha 31,2 %
Menslre, yeM B CIF.

1. Vicxons U3 TaHHBIX TEILIOT PEAKIUH, ONpeaeiuTe cpeaHue sHepruu csazu Cl—
F B Tpéx dropumax xjopa, a TAaK)Ke YJHEPTHUIO CBI3U B MOJIeKyIe F,.

CIF+F, - CIF; Q.= 108,58 xJI»x/M0ab
CIF + 2F, — CIF5 Q,= 188,20 k/I>x/M0Ib

2.3Has, 4YTO DSHEPrus CBSI3M B MOJEKyle xyopa paBHa 242,6 k/[x/momb,
OTpEeICTTUTE TEIJIOTHI 00pa3oBaHus TPEX (PTOPUIOB XJIOpa.

[Ipn peaknusax ¢Topa ¢ XJIOPOM TMPH Pa3HBIX COOTHOIIEHHUSX pPEareHTOB
MOJTy4aroTcsl pasHble (PTOpUIBI XJopa WM UX cMecH. Ha BeIxoa kakmoro dropuaa
BIIUSIOT €r0 TEPMOXUMHUUECKHUE XapaKTEPUCTHKHU.

3. PaBHOBeCHBII BBIXOA Kakoro (ropuma xmopa OylaeT YBEIMYHBATHCS IO
CPaBHCHHIO C PABHOBECHBIMH BBIXOJAMU JPYTUX MPOAYKTOB IIPH YBEIWYECHUH
TeMIIepaTyphbl MpoBeneHus peakiuu? OTBET 0ObSICHUTE.

B cocyn o6wémom 0,750 1 momecTunu cmech Xjopa ¢ (pTopoM, KOTopas HpH
temneparype 300 K co3maBana nasnenue 1,502 6ap. Cmech Harpesnu, NOJABEPINIH
oOnyuenuto cBetoMm, mnocie dvero oxiamwin Ao 280 K. Koneunble naBieHue u
motHocTh npu 280 K coctaBunu 0,788 6ap u 2,781 r/a coorBeTcTBeHHO. M3BECTHO,
YTO B KOHEYHOM COCTOSIHUHM B COCYZI€ COJAEPIKalloCh 4 ra3000pa3HbIX BEIIECTBA, W3
KOTOPBIX OJTHO — MPOCTOE.

4. Onpenenure, KAKO€ UMEHHO TTPOCTOE BEIIECTBO COMIEPHKAIOCH B COCY/IE TIOCIIE
OmbITa, eciu KonndecTBO monydeHHoro CIFs menbie kommdecTB Apyrux (HTOPHIOB
xjopa. OtBeT 00bsIcHUTE. OnpeneauTe KOJIMIECTBO ITOTO IIPOCTOr0 BEIISCTBA 0 U
IIOCJIE OTIBITA.

5. Onpenenure KOJUYECTBA BCEX CIOKHBIX BEIIECTB B KOHEYHON CMECH, CCIIH
W3BECTHO, YTO KOJTUYECCTBO BBIICIUBIICHCS 3a CYET XUMHYECKUX TTPOIIECCOB TETUIOTHI

paBHo 3,144 x/[x. B pemiennn npuBeaute Bamm pacyéTsl.

16



© LIIMK BcOII o xumuu
Oounnaouyamotii K1acc

3adaua 11-1

160 net Hazan, B 1857 roay, poccuiickum xumukoMm JIL.H. IllumkoBeiM ObLIN
cuHTe3upoBaHbl HOBbIE BemecTBa A U b. IllumkoBsiM b nonyueHno peakuueir A co
CMECBIO a30THOM WM CepHOUM KucioT (peaxkuus 1). A MOXET OBITH IOJyY4CHO U3
KHCIIOTH B mpu ee nexapOOKCHUITMPOBaHNUH.

BemectBo A — oHOOCHOBHAs Kuciiota cpeanen cuibl (PK,; = 0,17). 2,00 r A
pacTBOpUIIK B Bojie U 00beM pactBopa gosenn g0 100,00 mut (pactBop 1). AnukBoTy
MoJy4eHHOro pactBopa odbemom 10,00 Mu OTTUTpOBaIM CTaHAAPTU3UPOBAHHBIM
pacTBOPOM THUIPOKCUIA HaTpusi, OO0bEM IIEJIOYM, MOUIEAININI Ha TUTPOBAHUE,
coctaBui B cpeaHeM 4,69 mi. IIpu stom Ha TtutpoBanue 10,00 mu 3Toro pactsopa
rugpokcuia HaTpus nouwto 20,99 Mt consiHOM KUCTOTHI ¢ KoHIeHTparuen 0,1345 M.

1. Onpenenure KOHIEHTPAIMIO THAPOKCHIA HATpUsi B PacTBOPE-TUTPAHTE
(manee B 3a/1a4e JJIsl TATPOBAHUS UCTIONB3YETCS 3TOT PACTBOP TUAPOKCU/IA HATPHUS)

2. Beruuciaute MOJSIpHYIO Maccy A.

3. Paccumnraiite pH pacTtBopa 1 u cTeneHb AUCCONMAIIMHA KUCIOTHI B HEM.

BemectBo b mnpeacraBisier co0oil OECHBETHYIO MACISHUCTYIO KUIKOCTb
(mtotHOCTH 1,639 1/MIT), KOTOpasi KUMUT Oe3 pasyiokeHus: mpu temneparype 125,7°C
u nasnenuu 10132511a (TI0THOCTH MApOB B ATUX YCIOBUSIX COCTaBIsAEeT 5,99 1/m).

[Tpu runponmuze 1,00 mn b B 100 mi Tersoil Boasl oOpasyeTcs ras Jierde
BO3/lyXa, & B PaCTBOPE OCTAETCS TOJBKO a30THas kucinora (peakyus 2). OObEM 3TOrO
pacTBopa noBenu a0 250 mMil, HA TUTPOBAHHE AJTMKBOTHI 3TOTO PAacTBOpa 0O0BEMOM
10 mut monwto 4,74 Mi CTaHAAPTU3UPOBAHHOTO PAacTBOPA TMIPOKCHIA HATPHSL.

b o6bemom 5,00 M1 pacTBOPUIIM B KOHIIEHTPUPOBAHHOM PACTBOPE THIPOKCH]IA
Kanus (peakyus 3), TIOCJE 3aBEpIICHUS Peakluu O0bEM TOJYUYEHHOTO pacTBOpa
nosenu 10 250 M (pacTBop 2).

K mopmuu pactBopa 2 o6bémoM 5,00 M 100aBHIM KOHIICHTPHPOBAHHBIM
pPacTBOp COJITHOW KHUCIOTHL. [Ipu 3TOM BBILACISAIOCH OOJBINOE KOJIUYECTBO Ta30BOM
cMecH Oyporo 1BeTa (peakuyuu 4a u 46). 3ta cMeCh IpU MPOITYCKAHUU B OAPUTOBYIO

BOJIy JaeT Oenblid pacTBOPUMMBIA B KHCIOTaX OCAJOK, Macca KOTOPOTrO IOCe
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npocyuku cocrasisietr 0,165 1.

Ecnin x mopuum pacrBopa 2 100aBUTH pa30aBICHHBINM pacTBOp COJSHOMN
KHUCIIOTBI JI0 KHCIIOM Cpeibl, a 3aTeM M30BITOK TBEPIOro Hoauja Kayus, TO PacTBOP
NpUOOpETaET MHTEHCUBHYIO KOPUYHEBYIO OKpacky (peaxkuus 5). VI3 pactBOpa mpu
ATOM BBIJICIISUICS OCCI[BETHBIN OMHAPHBIN Ta3 ¢ MIOTHOCTHIO, OJIM3KOW K TJIOTHOCTH
BO3/1yXa.

4. Onpenenure BemectBa A u b, ecinu u3BecTHO, 4TO b COCTOUT TOJIBKO U3 Tpex
anemeHToB. CocTaB noaTrBepauTte pacuetoM. HazoBuTte 3T BemecTna.

5. 3anumurte ypaBHeHus peakyuii 1 — 5.

6. Hapucyiite ctpykrypHyto ¢dopmyny B.

Kucnora A u aHWMOH KuCIOTHI A° 007a1al0T MHTEPECHOM AIIEKTPOHHOMN
CTPYKTYpPO#l. BbIJIO BBIACHEHO, YTO CYILIECTBYET JBA TayToMepa A, OJMH U3 KOTOPBIX
COIEPKUT BHYTPUMOJIEKYJISIPHYIO BOAOPOAHYIO CBfi3b, M JBE€ PE30HAHCHBIC
CTPYKTYpHI A

7. Hapucyiite cTpyKTypHbI€ (hOPMYJIBI TAYyTOMEPOB A M PE30HAHCHBIX CTPYKTYP

A’. Kakue u3 HUX SBJISIOTCS TUIOCKUMU?

3adaua 11-2

Munepansl Yy, Yo U Y3 COCTOST W3 YETHIPEX ONMHAKOBBIX JJIEMEHTOB U
MPENICTABIISAIOT CO00M MPO3paYHble HETUTPOCKONMYHbIE KpUcTailbl. [Ipu HarpeBanun
Bbiie 200 °C Bce OHM TpeBpaIlalOTCs B BEmIeCTBO X, TakKe BCTpeyaromieecs B
MPUPOJIE B BUJIE MUHEpAJA.

ITpu pactBopenun 10 r Y; u 10 r Y3 B 100 r Bombl oOpaszyeTcss pacTBOp
BenecTBa X ¢ MaccoBoit noneit 10 %.

Hacpimennsiii mpu 25 °C pactBop BemiectBa X MOXKHO TPHUTOTOBUTH,
MOCTENEHHO pacTBopssi 26,75 T Y, HeOonmpmmmu noprusmMu B 100 T Boasl. [lpu
CMEILIEHUH MOyYUBILIETOCS PACTBOPA C U30BITKOM BOJTHOTO pacTBOpa XJiopuaa O6apus
oOpaszyercst 29,125 r 6emoro ocajka, KOTOpbIii HE pacTBOPUM HM B IIEJIOYAX, HU B
KHCJIOTaXx.

Y, MOXXHO MOJXY4YUTh U3 Y7 OCTOPOXKHBIM HarpeBanuem no 63 °C. Ilpu stom
18



© LIIMK BcOII o xumuu
Macca TBEPAOro OCTaTKa Mocje 3Toro coctapisaeT 85,60 % OT UCXOTHOM.
1. Onpenenure cOCTaB NEPEUUCICHHBIX B TEKCTE 3a/1a4¥ MUHEPAJIOB.
2. Kakyro okpacky umeror MuHepaibl Y; — Ys U BemiectBo X? OOocHyiiTe
CACIaHHOE TIPETNOI0KEHHUE.
Huwxe mnpuBeneHa cxema MNpeBpallleHU, B KOTOPBIX NPUHUMAET Yy4acTHE

BEIIECTBO X:

5)HNO; 6) NH3

8) NHs o) 4)t=1100°C 3) t=200°C
B b

A i | 3
9) C,H, 10) NaOH, t=300°C 7) KC,CH,
3N1EeKTPOoNU3 NH3)

K E+H,1 u

BemectBa A, B, B HepacTtBopuMsl B Bojie. BemectBo XK nociie BeICYIIMBaHUS
tepser 10,59 % cBoeil Macchl M CTaHOBATCS CKIOHHBIMH K JETOHAIMHA IIPH
HE3HAYUTEIbHOM  HArpeBaHMM  WJIM  MEXaHuueckoM  BozzaeiictBuu.  I[lpu
B3aumoericteun 1.8401 3 ¢ 1.126 r KC=CCHj; pacTBOp CTaHOBUTCS 3€JICHBIM, a
Mocjie yHaJeHUs PAaCTBOPUTENE W HEKOTOPHIX MPOAYKTOB pEaKlUd B BaKyyMme,
ocraerca (.738 r xentoro M. Ilpu pactBopennn 0,01 moms E B pazbaBneHHOM
cepHOll kuciore BbiaensieTcs 112 mu (H.y.) OECUBETHOTO Trasa, MOJJAEP KUBAOIIECTO
rOpeHHe.

3. Ompenenure hopmynel Bemects E, K, 3 u . Hanummre ypaBHEHUST Beex

YIOMSIHYTBIX B cxeme peakiuii (10 peaxiuit).

3adaua 11-3

bonesnp IlapkuHCOHa sBIsSIETCS OMHMM W3 HaWOOIEe PacHpPOCTPAHEHHBIX
HEBPOJIOTUYECKUX 3a00JIeBaHUM, KOTOPhIM cTpamaeT okojio 1% mroneit crapiie 60
neT. XapakTepHBIMU CUMIITOMAMH 3TOUM OOJIE3HU SBIISIOTCS MBIIICYHAS PUTHIHOCTD,
TPEMOp, HU3Kasl JBUrareiibHas akKTUBHOCTh U Jip. bone3ns IlapkuHcoHa BbI3BaHa

nporpeccupyromeid  rubenbl0  HEMpPOHOB, BbIPAOATHIBAIOIIMX  HEHpOMEAHaTop
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© LIIMK BcOII o xumuu
nopamun  (2-(3,4-nuruapokcudenun)dTuaaMut). B Hacrosimiee Bpems 0o0Jie3Hb
[TapkuHCOHA SIBIETCA HEU3JICUMMOM, OJHAKO CYIIECTBYET pAd  JICKapCTB,
o0Jeryaromnmx ed CUMIITOMBI. Haubomnee pacnpocTpaHEHHBIM
AHTUIMAPKUHCOHUYECKUM  TpEnaparoM SIBISETCS  <«JICBOJOMA», JECHUCTBYIOIIUM
BEIIECTBOM KOTOpPOTO sABIsieTcs L-o-amuHOKMciOTa X, KOTOpass B OpraHu3Me
npeBpaiaercs B 10haMuH B pe3yJibTaTe peakuu AeKapOOKCUITUPOBAHMUS.

1. TlpuBemute cTpykTypHble GopMyasl godpamuHa u coeauHeHus X (c
yKa3aHHeM KOH(PUTypally XUpaabHbIX IIEHTPOB).

Jpyrum noaxoioM K JiedeHuto 0oisie3Hu [lapkuHcoHa SBISETCS MCIIOJIb30BAHUE
IpernaparoB, KOTOpbIE TMOMABISIOT AaKTUBHOCTh (DEPMEHTOB, paCIICTIISIONINX
nopamun. K Takum mnpenapatam oTHocsaTcs pazarwiuH (Y) u cenerwinH (Z),
uHruOHpyromnme GepmeHT MoHoamMuHookcuasy tuna b (MAO-b). Huxxe npuBeneHsl
CXeMbI CHHTE3a ATHX cOoequHEHHWH (11st Y MpHBEACH CHHTE3 PalleMHUYECKON cMecH

HAHTHOMEPOB).
NH,

> > TsCl = H3C SO,CI
90°C woc 81.8% H* (kaT.) NaBH, sC 3 2
ROH/H,O

MsCI = CH3SO2C|

NHZOHl Y
H* (kaT. _
( )c H, % DMF = HC(O)N(CHs),

— - > p = » RgN (pacTBOpUTEND)
Pd/C

OH 1) TsCl, R3N LiAIH, 1) MsCl, R3N H,
OH E F G > H
2) NaH, DMF(DC 80.6% 2) NaN3, DMF Pd/C o 80.0% o o
7<O)J\O)J\O><
R3N
I

Br
=/ | LiAH,

Z
CisHisN  KoCOg3

2. IlpuBegute cTpykTypHbie (opmynsl coemunennit A-J, Y u Z. s
coenuHeHni E-J u Z ykaxkute CTepeoXUMHUIO XUPAJIbHBIX IIEHTPOB (IIPU OTCYTCTBUU

CTEPEOXUMHH KaXK/1asi CTPYKTYpa OIIEHUBACTCS C TIOHIKAIOIINM KOA(DOUITHEHTOM).
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3aoaua 11-4
310poOBLIil COH M OTIIMYHOE HACTPOEHHE

Eouncmeo u 6opvboa npomusononodicrocmelti
DHeenve, 00UH U3 3aKOHO8 OUATIeKMUKU

Perynsuuio cHa ¥ OHOPUTMOB 4YEJIOBEKa B 3aBUCUMOCTH OT YpPOBHS
OCBELIEHHOCTH oOecreynBaeT 3aMETHOE W3MEHEHHE KOHLEHTpAlUuy TIOpMOHa
MenartoHrnHa (Z) B KpOBU B T€UEHUE CYTOK. B opranmsme uenoBeka MeIaTOHHMH I0J
JeiicTBHEM (PepMEHTOB CUHTE3UPYETCs U3 cepoToHnHA (X), KOTOPBIH B CBOIO OYepEb
oOpasyeTcsi W3 aMUHOKHUCIOTHl TpuUnTOo(aHa B JBYXCTAJIUHHOM MPOIECCE MOJ
neicTBUeEM (PEpPMEHTOB THApPOKCHIIa3bl U JekapOokcuiazbl. OJHAKO MEIaTOHUH

MOKET OBITH INOJIYUYCH U3 CCPOTOHHMHA U XUMHUUYCCKHM ITYyTCM I10 HpHBCI[CHHOﬁ HMKC

CXEME.
O
1) (CH3CO),0 0 N/Z{
X RN v (CH30),80, ~ N\ f
232[;1_&8: C12H14N202 . ”

CepOTOHMH SBISIETCS HEHMpPOMEIUATOpPOM M OTBEYaeT 3a MHOTME (YHKIHUU B
OpraHM3Me, B TOM YHCJI€ 3a DMOIIMH, MO3HABATEIHHYI) AKTUBHOCTH, TBOPYECKOE
MBILUICHUE U JBUTATelIbHYIO cHUcTeMy. JlepuuuT cepoTOHMHA NPUBOAUT K
MOSIBJICHUIO YCTaJOCTH M HapylIaeT BBHIPAOOTKY MENaTOHHWHA, YTO B CBOIO OYEpEnb
yXyAlIaeT KadecTBO cHa. /[l HOpManmu3aluMy CyTOYHBIX PHUTMOB MEJATOHHWH
UCIOJIb3YeTCs KaK JIEKAPCTBEHHBIN Mpenapar U MOKET IPUHUMAThCS B TabJIeTKax 1Jis
oOJIeTYeHNs 3aChIMaHusI U B KAY€CTBE aHTUACTIPECCAHTA.

1. Kakue BemiecTBa Ha3biBalOT (epMmeHTamu? Yem OHU OTIMYAIOTCS OT
MIPOMBIIIUICHHBIX KaTaan3aTopoB?

2. [IpuBeaute cTpyKTypHBIE (GOpMYIbl cepoToHMHA X U BellecTna Y.

3. Ilpespamenne X B Y mpencraBiser coOOW JBYXCTaJAMMHBIA MPOIIECC,
MOCKOJIbKY TPHU ACUCTBUM Ha X M30BITKOM YKCYCHOTO aHTHApHUAA (YTO HEOOXOTUMO
Ui oOecrieueHusi TOJNHOM KOHBepcuu X) Hapsangy ¢ Y o00pasyloTcss U Jpyrue

BEIECTBA, KOTOphIE TpH 00paldoTKe Mmienoubto mnpeBpamiatorcs B Y. [lpuBeaute
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© LIIMK BcOII o xumuu
CTPYKTYPHYIO (hOpMYITy OTHOTO U3 TaKMX OOOYHBIX BEILIECTB.
Hwxe npencrasnena cxema npeBpalieHUuM, WIUIIOCTPUPYIOMAS XUMHUYECKUN

CIT0C00 IMOJIYYCHHA CCPOTOHHUHA X u3 6GH33HBI[CFI/II[3.

CHO
HN03 SnC|2 NaN02 HN03 PhCH2Br
———> A —> B ——> C ——> D ———
H,SO, HCl Hs0*, t CH3CO,H RsN
C7HgCINO C7Hs5NO
7718 715 4 CH3N02
CH,O o KOH, t
H, LiAIH, 1) CH| HN(CHs), (7 A\ Fe
X «-—— | «— H =—— G =——— <« F
Pd/C 2) KCN CH;CO,H Ph N CH3CO,H, t
C17H14N20 H C15H12N205
Ph=CGH5

4. W3BectHo, uTo cTaausi mpespamieHus E B F mpencrtaBiser coOoi
Pa3HOBUAHOCTH aJIbJI0JIBHO-KPOTOHOBOM KoHAeHcamu, a G oOpasyeTcst B pe3ynbrare
amMuHOMeTWIMpoBaHus. Pacmudpyiite cxemy mOpeBpallleHUd U HAIMIINATE

CTPYKTypHbIE (hopMyJibl TpoaykToB A—l.

3adaua 11-5

BoccTanoBneHre yIiekucioro rasa BOJOPOJAOM — OJHA M3 CaMbIX H3y4aeMbIX
peakiumii B ra3oBoit (aze. Ee akTUBHO HcCIenytoT, HaIesICh YMEHBITUTh MAPHUKOBBIH
3¢ (dEKT yIIIeKUCIoro ra3a U HayuYuThCs MIPOU3BOUTH JICIIEBOE TOILIIMBO U3 BO3IYyXa.
J{nst monmydeHus: MOJE3HBIX MPOAYKTOB PEAKIMU B OTHOCUTEIHHO MSATKUX YCIOBUSX
UCIIOJIb3YIOT Pa3HOOOpa3HbIe TeTEPOTreHHbIE KaTallu3aTophbl, HAMPUMEP HAHOYACTHIIBI
MJIATUHOBBIX METAJIOB, HAHECEHHBIC HA UHEPTHYIO MOJIJIOKKY.

B omaom wu3 skcnepumentoB cmech CO, m H,, B34TBIX B pasIuyHBIX
COOTHOIIICHUSX, HATPEBaJIM B KaMepe MocTostHHOTo oobeMa 110 350 °C B mpUCyTCTBUU
Rh xarammsaropa. Karanusarop npenacTaBisii coO0OW KyOMKH MeTalla pa3MepoM
37 uM, HaHeceHHbIe Ha MoBepxHOCTh Al;O3. B 3THX yCIIOBUSAX MPOTEKAIOT TOIBKO JIBE
KOHKYPUPYIOIIUE PEaKiMd — OJHa C HM3MEHEHHEeM uucia Mosekyna (mpomykt I),
npyras — 6e3 (mpoxykr I1).

1. Hanummmre ypaBHEHUs 00€MX peakiuid, €CITU MU3BECTHO, YTO BCE MPOIYKTHI

JICTYC BO3ayXa.
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HCKOTOpBIC PE3YIbTAThI OKCIICPUMCHTOB IIPCACTABIICHEI B Ta6J'II/IIIC

o Testeparypa, Haqaan(;i ;I[aBJ'IeHI/Ie, I[aBneHHeatiif% 5 MuH,
JKCII. K po(CO,) Po(H>) OG1uee p(H20)

1 623 0.20 1.00 1.08 0.16

2 623 0.20 1.50 1.52

3 623 0.10 0.50 0.56

4 663 0.20 1.00 0.90

2. CeleKTUBHOCTh ~ KaTajau3aTopa IO OTHONIEHWI0O K TMPOIYKTY MOXKHO
OTPECIUTh KaK JOJII0 peareHTa, MPEeBPaTUBILIETOCS B ATOT MPOAYKT, OT OOIIEro
KOJIMYECTBA M3PACXOJOBAHHOIO peareHTta. Haiaure mnapuuanbHble JaBICHUS
npoayktoB | u Il B mepBoM ombiTe W paccuUTailTe CENEKTUBHOCThH KaTajau3aTopa Io
OTHONICHUIO K .

3. OmnpenenuTe KUHETUYECKHE TMOPSAKKA TIO peareHraM B peakuud 1, T.e.

K03 UIIMEHTHI X U Y B BBIPAXKECHHUH JIJISI CPETHENH CKOPOCTH PEaKIUU:

A X
r= il - kpco2 pﬁz

At

PaccumnTaiiTe 3HEpruto akTUBALIMKM peakuu oOpa3zoBaHusi .

4. IIpn OCBeIIEHUH CEJIEKTUBHOCTh KaTallu3aTopa Pe3KO BO3PACTAeT: CKOPOCTb
oOpazoBanus npoaykra | ysenuuuBaercs B 10 pa3 mpu temneparype 623 K, Torna
KaK CKOpOCTh oOpazoBaHus mpoaykra |l mpaxtuyecku He Mensierca. OueHuTe
OHEPTUI0 AKTUBAIMU (OTOKATATTUTUIECKON peakiiuu oopazoBanus .

5. Mexanu3m oOpa3oBaHus | MOXHO onucaTh YIPOIIEHHONW CXEMOM:

CO,(r) + 2... &> ... + ...
Hy(r) + 2... > 2...

vee ¥ oo > CHO* + ...
CHO*+...—> ... +...
ee. 1 3.0 = CHy(r) +4...
.. +2... > H,O(1) +3...
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Bce crexuomerpuyeckne KOI(pQGUUIMUEHTHI yKa3aHbl, HE BCE pPEaKIHUH
AIIEMEHTApHBI. 3anoHUTEe MPOMYUICHHbIE MecTa (CBOOOIHBIN aKTUBHBIM IIEHTP Ha
MOBEPXHOCTH KaTajauzaropa 00o3HaubTe (*), M00yI0 yacTuily X Ha MOBEPXHOCTH —
X*).

6. Hanowactuupl Kkaraiau3atopa MPHUTOTOBHIM M3 12 Mr KpucTaioruapara
xmopuaa pomusi RhCl3-3H,0 u Hanecim Ha okcu amfOMUHUS 00IIeH TTOBEPXHOCTHIO
10 M°. PaccumTaiiTe yICHBHYIO IOBEPXHOCTh HAHOYACTHI pomusi (B ML,
MOBEPXHOCTh CONPHUKOCHOBEHUSI C TIOMJIOKKOM He yuuThiBaiite). Cuutas, 4TO
KaTaJn3aTop pachpeiesieH MO TOAJIOKKE PaBHOMEPHO, OIEHUTE, BO CKOJBKO pa3
CpeIHee pacCTOsTHUE MEK/y YaCTUIIAMU KaTalu3aropa Ha MOAJIOKKE O0Jblle pa3mepa
caMMX YacTHII?

Cnpagounwvie oannvie:

[TnorHOCTB pOsUs 12.4 1/ oM.

a

Vpasuenue Appennyca: INK(T) = const — RT
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3aaHusi BTOPOI0 T€OPeTHYECKOI0 Typa

Jloporue y4yacTHUKH!

Bo BrOpoii TeopeTMyeckuii Typ BKIIOYEHBI YeThlpe OJoKa  3ajad:
«Heoprannueckas xumusi», «Opranudeckass XuMus», «XUMHUS U JKU3HbY U
«Dusnueckas xumus». Kaxmas 3amaga oneHuBaeTcs B 25 OamnoB. B Bam akTuB
OyIyT 3auTeHbI UueThipe (4) peménubie Bamu 3a1a4u ¢ MaKCUMaJIbHBIM PE3yIbTaTOM.

Oobs13aTesibHOE yCI0BHE:

- YYaCTHUKHM M3 9 KJIAacCOB BBIOMPAIOT 3aJjaud HE MeHee, 4eM M3 JByX (2)
Pa3JIMYHbBIX OJIOKOB;

- yuactHukd u3 10 kjaccoB BeIOMparoT 3aj1aud HE MeHee, yeM u3 Tpex (3)

Ppa3INYHBIX 6J'IOKOB, npuiem us onoka ((H€0D2GHM’{€CKOZZ XUMUUY MOHCHO 6b16upamb

mosvbKo u3z 3a0ay 5,6, 7, 8:

- yyacTHMKU M3 11 KJIacCOB BBIOMpAIOT MO OJHOM 3ajade M3 Kakaoro OJI0Ka,

npuyem u3 OnoKa ((HéODZdHM’Il@CKOZZ XUMUU» MOAICHO 6bl6upamb mMoJbKO U3

3a0ay 1, 8.

Kenaem ynaun!
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Heopzauuuecxaﬂ xumus

3aoaua 1 (9 knacc)

IIpn mponyckannu anexkTpuyeckoro Toka cuiou 0,2 A gepes 50 M1 )KUAKOCTH
X Ha OJIHOM U3 JIBYX IUIATUHOBBIX 3JIEKTPONIOB cpasy ke (lyp) Hauaaoch BBIJEICHHUE
rasa (KaToJlHO€ U aHOJHOE MPOCTPaHCTBO pazaeiieHsl). Bekope (t; = 51 mun. 30 cek.)
ra3 HadaJl BBIICIATHCS W Ha BTOpoM 3jektpoae. Crycts Hekotopoe Bpems (i)
AIIEKTPOJIN3 3aKOHYMIIU. [a3bl, BBIJIEISAIONIMECS Ha DJIEKTPOAAX B pa3HbIe MOMEHTHI
BpPEMEHH, IPOIMYCKAJIM Yepe3 BOJHBINA pacTBOp Hoauna kanus. CaenaHHble MPU 3TOM

HaOJIIOICHNS TIPUBEJICHBI B TaOJIHIIE:

Moment | HaOaronenus, caejilaHHbIe TP NPOIMYCKAHWHA Yepe3 BOAHbIA PaCTBOP

ordopa Hoauaa Kajamsl...
npoobI ...I'a3a, BbIIEJSIOIIErocs Ha ...I'a3a, BbIIEJISIIOIErocs Ha
rasa NepPBOM YIEKTPOje BTOPOM JJIEKTPOJIe
PactBop BHauasne mproOpEn KOpUIHEBYIO
to OKpAacKy, KOTOpas 4epe3 HEKOTOPOe -

BpEMsI HCUe3Ia.

PacTBop BHauase npuoOpEn KOPUIHEBYIO
t; OKpAaCKYy, KOTOpast yepe3 HEKOTOpoe
BpeMsI ucuesJa.

BuauMeix u3MeHEHHUN He
MIPOU3O0LLIO.

BuauMeix n3MeHEeHHUN He

to BuayuMbIx W3MEHEHUN HE TPOU3ONIIIO
MIPOU3O0ILIO.

DneKTpoAbl U3BIEKIHN U3 pacTBOpa U B3Becuiu. OKa3anoch, YTO Macca BTOPOTo
anekTpoaa yeenuumiack Ha 0,2048 r.

1. Omnpenenure KaueCTBEHHbIA M KOJWYECTBEHHBIM COCTAaB HCXOJHOU
KUJKOCTH, €CJIM M3BECTHO, YTO MAaCChl OCAJKOB, OOpPa3yIOMIUXCS TPH CMEIICHUH
paBHBIX O0BEMOB ATOM kuAKOCTH (50 MJ) CO B3SATHIMU B U30BITKE BOAHBIMHU
pactBopamu (ocdara Harpus u anerara csuHua (II), paBust 0,5080 u 1,2541 T,
COOTBETCTBEHHO.

2. Kakoe Bpems mpoBoauiu 3MekTpoius (t; — ?), eciau 00bEMBI ra3000pa3HbIX
MPOAYKTOB, BBIJCIIUBIIUXCS HA 000MX AJIEKTPOAAX OKA3aJINCh PAaBHBI?

3. Hanummte ypaBHEHUs BCEX YIOMSHYTBIX B TEKCTE 3a/1a4U PEAKIUH.

IIpumeuanme. [Ipu pacuerax ucnons3yire Gopmyiy:

m = (M-1-0)/(z-F),
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rge M — Macca BelllecTBa, 0Opa3oBaBIIErocs Ha Katoie Wid aHone, [r], M — ero
MoJIipHas Macca, [r/monb]; | — cuna Toka, [A]; t — Bpems anekTponmsa, [c]; Z —
KOJIMYECTBO MPUHUMAEMBIX WM OTJABAEMbIX AJIEKTPOHOB, KOTOPOE MPUXOAUTCS Ha 1
MOJICKYJTy 00pa3yromerocsi Ha OJJIeKTpoae BemectBa, F = 96485 Ki/moms -
nocrosiHHas Dapaes (3apsa 1 MoJIb 3JICKTPOHOB).

[Ipu pacueTax NpUMHUTE, YTO BBIXOABI 110 TOKY cOCTaBisA0T 100%.

3aoaua 2 (9 knacc)

Jrcusomuoe + camonem
(3azaoxa)

[Ipocroe BemecTBO A y4acTBYET B LETIOYKE MTPEBPALLICHUN

H,0 0O,
C<—— B=—— A
1. NaOH tO
2. H,SO4 /" koHuy
HNO;| | KI,H,S0, Zn
HC1 HC1
E=-——— F——» G
KOHLL, t°

N3BectHO, uTo B mpencrasisger coboil Oenblii MOPOUIOK, MPU PACTBOPEHUU B
BOJIE JAIOLINI KHUCITYIO0 peakiuto cpeabl, C — OeCUBETHYIO SJOBUTYIO KUIKOCTh, a G
— OecuBeTHbIN AA0BUTHIN Ta3. Coenunenrne H — nepBoe opraHnyeckoe mporu3BOJHOE
A, TIpeacTaBIIsIoONIee COO0M TypHO MaxHYIIYI0 XUAKOCTh (7.08% kuciaopona, 21.24%
yrieposa mo Macce), — ObLIo moiaydeHo AeiictBueMm xjopuaa E Ha BomHbIN anerar
Kanus. Peakiys conpoBOKIaeTCsl BbIICIIEHUEM YITIEKMCIIOTO rasa.

3aganue:

1. OnpenenuTe, 0 KakMX BeIIECTBaX HACT pedb B 3amade (BemectBa A — G),
HaIUIINATE YPAaBHEHUS BCEX MPEACTABIECHHbBIX Ha cxeMe peakuuid (10 peakuuii).

2. Omnpenenure coctaB H u npuBeauTe ypaBHEHHE peakluu €ro 0Opa3oBaHusl.

3. OObsicuute, moueMy E He oOpasyeT aumepoB B mapoBoi (aze, B OTIIMYKE OT
AICI3?

4, Peakiugs G — A nMeeT HEKOTOpOe aHAIMTHUYECKOE 3HAUYE€HHUE MO CEeH JeHb,

NPUBEANTE YPABHEHUS PEAKIIMI, MO3BOJSIONIMX OTIIMYUTE A, 00pa3yroluiics B
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BHUJIE CEPOro HajieTa, OT ero 0oyiee TSHKEJIOro aHajora 1o Tabiuie

Meunnesneena?

3aodaua 3 (9 knacc)

FOHbI#1 XUMUK B3sT B TabOpaTopru Oesblif MOPOIIOK OMHAPHOTO COSTMHEHUS A,
COJIEpIKaIlero AJIeMEeHT X, pacTBOpui B XonogHoil Bome (p-mms 1). Ilocme storo
n00aBWJI B MOJYYEHHBIA pPACTBOP HM30BITOK pacTBOpa TUAPOKCHIA HATpUS H
MPOIYCTUJ Yepe3 Hero Tok xjopa (p-ums 2). [Ipu stom oOpazoBaincs OeCIBETHBIM
pactBop BemecTBa b.

PactBop conmu B, B KOTOpoM cojiepskalicss TakKe U30BITOK TUIIOXJIOpUTA HATPUS,
FOHbBIM XMMHK cMelIa ¢ pacTBOpoM OseiHO-po30oBoi conu B meranna Y. [Ipu sTom
OTYYMICS SIPKO-KPACHBI pacTBOp (p-uMsi 3), HPH BHICATHBAHHHE OTHJIOBHIM
CIIUPTOM M3 PAcTBOpa BbIMAJI 0CaIoK Kpuctamoruapara I'.

Jns ananuza nonydyeHHoro BeniectBa FOHbI xumuk Harpesan 0,5000 r I' ero
nmpu 150°C moka macca He mepecTalia U3MEHATHCS, Macca OCTAaTKa COCTaBUia
0,3664 r (p-ums 4). [anee FOHBII XMMHK MPOMYyCTHUJI B TOK CEPHHCTOTO Ta3a B
BonHbIid pactBop 0,5000r I' (p-must 5). [Tocie mpekpamieHusl peakiiud OH Harpe
pacTBOp IS yAaJleHus U30bITKa CEPHUCTOTO T'a3a U3 pacTBOPA U Pa3JeiInil €ro Ha JIBE
paBHBIe YacTH. K mepBoii oH mo0aBmsI HEOOJBINION H30BITOK HUTpaTa cepedpa
(p-uus 6). Ilpu sTom BhIMaN xenrtoBarblii ocanok J| maccoit 0,1452r. A mocrne
oraeneHuss ocanka k Quubrpary HOHBI XUMHK 100aBUI HEOONBIIONW H3OBITOK
pacTBopa xjopuaa Oapusi (p-ums 7). BemaBmmii 6enwiii ocagok E o oraenun
BBICYILIWJI M B3BECUJI, €r0 Macca coctaBuiia 0,6252 1. Bropyro uactes pactBopa FOHbIi
XUMUK OXJIaJUI U JOOABHII K HEH pacTBOp ruapocyibhuaa ammonus (p-uus 8). [Ipu
TOM 00pa3zoBasicsi 0cafoK po3oBoro mpera 2K, comepkamuii Metama Y, KOTOPBIH
FOnpIli XxuMuK OTAENWI U BeICYIIII B atMocdepe azota npu 100°C, macca ocaaka

coctaBuia 0,0179 .

1
npu I{O6aBJ'IeHI/II/I OTHUJIOBOT'O CIIMPTA CHUKACTCA PACTBOPUMOCTD BEIICCTBA r
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Jlononnumenvnasn ungpopmayusn:

BemectBo A cniocoOHO pearupoBarh C YrapHbIM I'a30oM Ja)e MPU KOMHATHOM
temmneparype (p-uusi 9). B pe3ynbrare 3Toro B3auMOACHCTBHS 00pa3yeTcsl MPOCToe
BEILIECTBO 3, KOTOPOE OKpalluMBaeT Kpaxmay, W OecuBeTHbIM ra3 W, Bxomsmuii B
COCTaB BO3/yXa, C OTHOCUTEIbHON MIIOTHOCTHIO IO BOAOPOAY paBHOM 21.83.

BemectBo b siBnsercs conpio kuciaorel K, koTopas oOpasyeT cpeaHior COJb
cepedpa JI.

N3BectHO, uTO conb B maetr ocamok E ¢ comamu Gapus. B mpupoge meramn Y
BCTpeyaeTcs B Buje okcuaa M.

MaccoBbie 10511 371eMEHTOB X U Y B HEKOTOPBIX COCTMHEHUSX
A b B Ji | JI M
®(X), % | 76.04 | 43.18 54.05 | 16.65

o(Y), % 19.84 63.20

Bonpocuwi:
1. Omnpenenute amemenTsl X, Y, BemectBa A - M. OtBer o6ocHyiTe. CocTaB A,
b, B, A, JI, M noarsepauTe pacyeTom.
2. Hamumure ypaBuenust peakuuid (1 — 9). Peakuum 6 -8 Hamumure B
COKpAIllEHHON HOHHOHU (hopme.
3. Iouemy BemecTBo 2K fOHBIH XUMUK cymn B armocdepe aszora? Yro
MIPOU30MUJIET, €CIIM HarpeBaTh 3TO BEIIECTBO HAa BO3yXE, HATUIIINTE YPABHEHUE

pEaKIvH.

3aoaua 4 (9 knacc)

Conu Heopranuueckod kuciorel X1, coaepskaiied ayIeMeHT A, MOTYT OBITh

NOJy4YyeHbl MpPH B3aUMOAECMCTBMM OMHApHOrO razoo0pa3Horo coeauHeHus Al u
KUCBIX coned kuciotel X2 (peakmusi 1). PactBop Oe3BomHo#t kuciaotsl X1 B
auaIoBoM ddupe pasnaraercs Beime -5°C Ha coequnenne Al m A2 - aHruapun
YCTOMYMBOM KUCIOTH X3 (peakums 2).

HatpueByto conb A3 kucinorsl X1 MCHONB3YIOT Kak «pukcax» B gororpaduu

JUTIsl pacTBOopeHus Opommuaa cepedpa (peakuusi 3). M3 sTtoro pactBopa MoxeT OBITh
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BhIIeIeHa contb A4, conepikamast 19.32 % cepedpa u 34.35 % snemeHTa A.

Kucneie conu kucmorel X2 — BOCCTAaHOBUTENIM YMEPEHHOW CUJIbl. B peakuuu c
MOJIOM, HCIIONb3yeMOW B OOBEMHOM aHalu3e, MOJYy4YaloTCsl COJIM KUCIOThI X3
(peaxkuus 4). [Ipu B3aMMONEHCTBUH IIMHKOBOW IMBUTH MPU HU3KUX TEMIEpPaTypax C
AHTUIPUIOM KUCIIOTHI X2 TOJy4aeTcsi colib KUCIoThl X4 (peakuust 5). be3pognas
HaTpueBass coib AS kucinotel X4 comepxutr 26.43% wnarpus. Conb AS  mipu
HarpeBaHUM B KQYECTBE OJHOTO M3 MPOIYKTOB AacT A3 (peakmus 6)

Kucnora XS BXOZUT B COCTaB AHTMHAKUIIMHA U TPUMEHSETCS I OYUCTKH
MIPOMBIIUICHHBIX anmnapartoB. OHa MOXKET ObITh MOJyY€Ha MPU B3aUMOACHCTBUU A2 C
ASKBUMOJISIPHBIM KOJIMUECTBOM aMMuaka (peakmusi 7). Conu KUCIOTH X5 HaxomsT
NpUMEHEHUE B NupoTexHuke. KamuiiHyro conb A6 kuciorel XS monyyarT Hpu
B3aMMOJCHCTBUM KHUCIOTBI XS C KHCIIOM COJIBIO KHCJIOTBI X3 B IPUCYTCTBUH
THIPOKCH/IA Kanblus (peakmus §).

1. Onpenenute snemenT A. OTBEeT 000CHYHTE.

2. Ycranosute dhopmyibl coennaeHnid X1 — X5 u A1 — A6. Bo Bce yrmomsiHyThIC
COEIMHEHUS BXOJIUT JIEMEHT A.

3. Harmummre ypaBaenus peakiuii 1 — 8. Peakruu 1, 4, 5 nanummre B
COKpaIlleHHON HOHHOU (opme.

4. B ra3oBoii (paze MosieKkysibl A2 HaXOASTCS B PABHOBECUU C TPUMEPOM.

N3o0pasute cTpoeHue MOJIEKY/Ibl A2, TpuMepa A2, aHMOHA KUCTOThI X4 1 KUCJIOThI

XS.

3aoaua 5 (9,10 knaccor)

OnemeHT X WMEET OrPOMHOE 3HAUYCHHE B METAJUIypryu, MPU MPOU3BOJICTBE
rajbBaHUYECKUX AJIEMEHTOB U B TOHKOM OPraHUYECKOM CHUHTE3€, a €r0 COCAMHEHUS
JEMOHCTPHUPYIOT YpE3BbIYAMHO Pa3HOOOpa3HyI0 OKpacKy. B maGopaTopHbIX yCIOBHSIX
COEIMHEHUs 3JeMeHTa X BO BCEX JOCTYMHBIX €My CTENEHAX OKHCJICHUS MOXHO
MOJIYYUTh, UCXOJA U3 BemlecTBa A, pa30aBlieHHbI BOJIHBIA PacTBOpP (MaJIMHOBOTO
I[BETa) KOTOPOTO HAXOIUT IIMPOKOE TPUMEHEHHEe B OBITYy B  Ka4eCTBE

AHTUCCIITUYCCKOIO CPCACTBA. HpI/IMepBI HO,Z[O6HBIX CHHTC30B IIOKa3aHbl Ha CXEMC.
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1) Al KOH
H,0 1K

13)A, H,C,0, . M
K,CO,, HyO

Bce 3ammdpoBannbie BemectBa cojepxkar sgeMeHT X. A, C-M -

KPUCTAJLINYECKUE BEIIECTBA, OMHApHOEe coequHeHne B — xuakocts. Oxpacka

COGI[HHGHI/Iﬁ N COACPIKAHUC DJICMCHTA X B HCKOTOPBIX U3 HUX IIPUBCACHLI B Ta6JIHIle.

MaccoBoe coaep:xaHue

Coenunenue IIBeT coennueHust saementa X, %
A TemMHO-(hHONIETOBBIM 34,76
B TeMHO-3eneHbIi (B OTpa)KEHHOM CBETE), 49 55

TEMHO-KPacCHBIN (B MPOXOSIIEM CBETE) ’
C UepHbiit 15,88
D TeMHO-KOpUYHEBBIH (OYypHIii)
E TemHO-3€neHbIN
F Cunuii
G CBeT10-p0o30BbIi 22,42
H 30JI0TUCTBIN
J CuneBato-(puoJIeTOBBIN 13,03
K benbrit
L CBeT10-pO30BHIii 30,69
M KpacHo-¢uonerobiit 11,20

[Tpu weGonwsmom HarpeBanuu (0,1 monp BemectBa C cpeau MPOIYKTOB €ro0

paznoxenus MoxHO oOHapyxkuth 14,9 r KCl u yaynumuBbeiid KenTo-3eJIeHbIA Ta3

(peaxyus 14), Ha moyHOE TOTIIOIIEHUE KOoTOporo Tpedyercs 160 mut 1,25 M ropsigero

pactBopa NaOH (peaxyus 15).
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[Tpu pacrBopenun 0,1 moib BemectBa F B Bome oOpa3yercs 3eI€HBI pacTBOP
BemiectBa E (pH > 7) m Bemamaer ocamok D wmaccoit 4,35 1 (peaxyus 16).
HeliTpanu3zanys 3eJ€HOT0 pacTBOpa NPHBOIUT K IIOCTCIICHHOMY BBIMIAJICHUIO
JOTIOJTHUTEIBPHOTO KOJIMYEeCTBAa ocaaka D w wW3MEHEeHWI0 OKpacKW pacTBopa Ha
MaJIMHOBYIO, CBsI3aHHYI0 ¢ oOpa3oBanueM A (peaxyus 17).

B coemunennsax G, J u L crenenp okucnenus X omuHakoBas, B J, K u M
KOOPJAMHAIIMOHHOE YHCIIO MEHTPAIHLHOTO MOHA PABHO IIECTH, dTAHOJ B PEaKIuu 8,
TPUATIIIATIOMHHHH B peakiuu 9 u amoMuHMEA B peakiuu 11 — BoccTaHOBUTEIH.

Bonpochsr:

1. HanmummTe BCce TPHWBEACHHBIE Ha CXEME ypaBHEHHUS  peaKIud
(13 ypaBHeHuit). YCTaHOBHUTE M IMOATBEPANUTE PACUCTOM COCTAB COCAMHECHHMIMA
A BC G, J,LuM.

2. Hamumure ypaBHenus peakyuti 14 —17.

3. MsoOpazure crpoenue coequuenus H.

3aoaua 6 (9,10 knaccot)

X — cepeOpucTO-0enblii MEePEeXOJHbI METaJlI, BXOJIALIMH B COCTAaB CILIABA,

oGmafaromero >¢dexrom mamst Gopmbl’. TOHKHIT TOPOLTOK MeTamia X pearnpyer
IpU HArpeBaHHHM C KHCIOPOAOM, C OOpa3oBaHHMEM OKCHIA A, 3TO COCAMHEHHE
ABJISIETCS O€JIbIM MUTMEHTOM B Kpackax. CrekanueM meraiia X C ero OKCHUaAoM A
MOXXHO monyunth B. Ilpu B3aumonelcTBUM A C yIJIeM M XJOpPOM IPU BBICOKOI
TeMIiepatype obpasyeTcsi razo00pa3Hbiii B ycnoBusax peakiuu C, Mpu HOPMAJIbHBIX
YCIIOBUSIX 3TO KUIKOCTb.

Meramn X pacTBopsieTcsl B COJISIHOM KHCJIOTe, MpH JTOM oOpaszyercs
¢uoneroBblil pactBop BemecTBa D. Metann X pearupyer ¢ MHOAOM B allETOHUTpPHIIE
(CH3CN), 13 monydeHHOro pacTBOpa MOXKET OBITh BBIACICHO B KPUCTALTHYECKOM

BHJIC TTapaMarHUTHOE BeliecTBOo E. B 3TOM HOHHOM coeMHEHMH KaTUOH MeTaia X

2 CrimaB ¢ IaMsThIo (hOPMBI IIPH HATPEBAHMH BO3BPAIIAETCS K TIEPBOHAYANBHON hopme
nocie aepopmanuu
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HAXOUTCS B OKTAPUUECKOM OKPYKCHHI® aTOMOB a30Ta, a BCE aHHOHBI WICHTHYHDL.

BemectBo C rurpoCKonM4HoO U «IbIMUT» Ha Bo3ayxe. [Ipu B3aumoneiicteun C ¢
XOJIOHOM BOJOM 00pa3yercs Oeyoe BemiecTBO F, HarpeBaHHEM KOTOPOTO MOYKHO
nony4uuTh A. BeniectBo F Ha3bIBalOT KUCIOTOM, HO C I1€JI0YaMHU OHO MPAKTUYECKHU HE
pearupyer, 3aTo PacTBOPSETCS B TUIABUKOBOW KHCIIOTE C 0Opa3oBaHueM BemiecTBa G,
KOTOPOE CYIIECTBYET TOJIbKO B pactBope. Ecimu k pactBopy G 100aBUTH NEpPEKHUCHh
BOJIOPOJa ¥ HEUTPATM30BaTh M30BITOK MJIABHKOBOW KHCJIOTHI C MOMOIIBIO PacTBOpa
aMMHaka, TOo Tippy pH=6 TMMOYTH KOJIMYECTBEHHO BBINMAJACT JHWAMArHUTHOE
BemecTso H.

[Ipu  mobaBmenmm C K pacTBOpPY  IUKJIONCHTAAWCHIUIHATPUS B
terparuapodypane (TI'D) obpasyercs BemectBo |, koropoe MOXeT OBITh
MEPEKPUCTATUTM30BAHO W3 TOJIYOJIA.

J cunrte3upytot, 1ob6asisig pactBop | k pactBopy Hatpust u Hadranmuua B TI'O

npu 25°C. Ilupodopubie kKprucTauibl J moayyaroT nepekpucTaum3anuei u3 6eH3ona.

£ 0,,t°C S C CI NaCeHs | NaC,oHg ]
CH CN TI'CD Tro,25 °C
O
b —
I:40% - 05300
D pH=6 (NH,)
B-Bo | o( X), % [Ber B-Bo | o( X), % [BeT
B 66.6 | duoneroBbIit H 20.9 SIPKO-KETHIN
E 3.33 YEPHBIH I 19.2 | spko-KpacHbI
F 41.3 OenbIit J 26.9 3€JIEHBIN

1) Omnpenenute metayi X u BemiecTBa A - J, orBet obocuyiite. Coctas B, E, F,
H, I, J monTtBepauTe pacyeTom.

2) Hamummmre ypaBHEHHUs BCEX pEaKIUil COTIACHO MPUBEICHHOM CXEME.

3) Hamumwmre ypaBaenue peakiuu F ¢ pactBopom NaOH u A ¢ pacruiaBom

NaOH.

4) TlpuBeauTe XUMUYECKHI COCTAB U Ha3BaHHE MUHEpasa MeTauia X.

3 BOprF aroMa X OJmKaiime COCCIM pacCIoJIaratoTCsa B BEpHIMHAX OKTadApa (HpaBHHBHBIfI
MHOT'OT'paHHHUK € HICCTHIO BepI_HI/IHaMI/I)
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3aoaua 7 (9,10,11 knaccer)

Jletydyee kpacHoe OmHapHOE BemecTBO Y (MaccoBas moisi Ooyiee TSKEIOTO
anemenTa 63,12%) sBiseTcs OMHUM M3 CUJIBHEMIIMX OKHCIUTEICH U MOXKET OBITh
MOJIYYEHO U3 MPOCTHIX BEIIECTB MYTEM HArpeBaHUS B AIEKTPUUYECKON yTe OJHOTO U3
HUX B arMocdepe npyroro (peaxkums 1). [Ipu narpeBanun Y crnocoOHO pasznararbcs,
JlaBasi B YMCIIe MPOYMX npoAykToB Y; (peakmus 2). [Ipu pa3nokeHUH TOIBKO 10 Y
nmoTepsi Macchl coctapisieT 6,15%. Y Takke UMeeT KpacHBIM IBET, B TBEPAOH (aze
OHO TpEJACTaBIsIeT U3 celsi TeTpaMep, a B ra3oBod (paze MOHOMEpPHO U CIIOCOOHO
qucrponopiruonnposath Ha Y u Y, (peakmust 3). [Ipu npoBeaeHunn peaknuii 1, 2 u 3
OBLTIO OOHAPYXKEHO MOOOYHOE 00pa30BaHME HA CTEHKAX COCY/la KOPUYHEBOTO HaJETa,
KOTOpPBIN OKazajcs conbio |, comepxarieit B cBoéM coctaBe 3 anemeHTa (MaccoBas
Jnons camoro Tsokémoro anementa 57,20%). DTa coab B UMCTOM BHJIE HMEET
OPaHKEBO-KPACHBIA IBET W OTHOCHTEIBHO cTabmiubHa (Bosrousiercss mpu 100°C),
XOTsI TaKXke SBISAETCS O4YeHb CWIbHBIM okuciuteneMm. Coib | oOpasyercs B xoje
JAHHOTO SKCIIEPUMEHTa M3-3a MOOOYHOUM peakuuu OecuBeTHOro rasa X (OIHOTO W3
KOMIIOHEHTOB Bo31yxa) ¢ Y (peakmusi 4) U, C TOYKH 3PECHUS CTEXHOMETPHH, SIBIISCTCS
npoaykrom mnpucoeauHenus 1:1 X wu Y, omHako JaHHas peaklus SBISETCS
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHOM.

Bo3moxHocTs monydeHuss | HaTonkHyna UCciemoBaTelieid Ha MBICIb O
BO3MOXKHOCTH TPOBEACHHUS aHAJIOTMYHOW peakuuu ¢ mnoiaydyeHueM «coam |1y
(koTOpast Takke JoJKHA OblIa ObI cofiepKaTh 3 dJIeMEeHTa, a MaccoBas JIOJII CaMOTo
TSOKENOTO0 W3 HUX JokHAa Obuta Obl cocTaBisaTh 44,30%) mpu 3amene X Ha
OeclBeTHBIM TsDKENBIA ra3 A («peakumsi 5») Mo npuyMHE ONM3KUX 3HAUYCHUU
HEKOTOpPOTO MapameTpa [Jsi MOJIEKYJI JTHUX Tra3oB. Peakuuss MexIy JTaHHBIMU
BEILIECTBAMU JICUCTBUTEILHO MMeEJIa MECTO, ObUIM MOJMYyYEHBI TBEPIbBIE MPOIYKTHI,
CoJIepKalIue HENepexXOAHbI AneMeHT Z (3TO, MO CyTH, IMOJIOKUIO HAdyall0 XUMHUHU
JAHHOTO AJIEMEHTAa W pa3Besjio MHOTHE MU(DBI, OBITOBABIINE BOKPYT eMeHTa Z H
€ro aHaJIOTOB).

Bckope w3 A ymamock cuHTe3upoBarh OuHapuble BemectBa B, C u D,

MaccoBbI€ JOJIU 0oJiee JIErKOro 3J€MEHTa B KOTOPBIX COCTaBIsAOT 22,4%, 36,7% u
34
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46,5% COOTBETCTBEHHO, UCTIONb3YsSd OJUH M TOT K€ PEAreHT MPU Pa3HbIX YCIOBUSIX
(peakmuu 6-8). CyimiecTBOBaHHWE M OTHOCHTENbHAS CTAOMIIBHOCTH 3THX BEIICCTB
MO3BOJIMII 3HAYUTENBHO PACIIUPUTH MIPEICTABICHUS O XUMUUECKON CBS3H.

Uepes HEKOTOPOE BPEMS BBISICHUIIOCH, YTO B X0/1€ peakiunu A u Y «coib |1» He
oOpaszyeTcsi, a 00pa3yeTcsl CI0KHAs CMECh MPOMYKTOB, OJHUM U3 KOTOPBIX SIBIISETCS
coib 11 (peakmust 9), KOTOPyIO0 MOXHO (HOpPMaIbHO pacCMaTpUBaTh C TOUKH 3PEHUS
CTETICHEH OKHCIIEHUs KaK MPOAYKT PEaKIMy KoMIUIekcooOpasoBanusi B u Y, a ¢
TOYKH 3PEHUS] COOTHOILIECHUU 3JIEMEHTOB — KaK MPOAYKT MpucoeavuHeHuss A u Y B
cooTHoweHuu 1:2.

C u D pearupytor ¢ Bomoi, B ciaydyae C mpoaykramu, coiepkamumu Z,
spisitores A u E (monst Z 73,23% B 6e3BojHOM BemiecTse) (peakuusi 10), a B cimyyae
D — tonbko E (peaknms 11), KOTOpO€ OTHOCUTEILHO CTAOMIBHO B BOITHOM PacTBOpE,
HO BeCbMa B3pbIBOOmacHO B Oe3BomHOM Buje. PactBop E, ecnu ero octopoxHO
00paboTaTh THAPOKCHIOM HATpHsl, AaéT MOHO3aMelIEHHYI0 coiib F (peakuusi 12),
KOTOpasi B KOHIIEHTPHUPOBAHHOM IIEJIOYHOM PAcCTBOPE pa3jiaraeTcs C BhIICICHUEM
raza A u oOpazoBaHueMm cpenneir comu G, KoTopas CONEPKHUT dIeMEHT Z B
MaKCUMAaJIbHON cTeneHu okucieHus (maccoBas jgonst Z 41,13%) (peakuusi 13).
Oo6pabotka 6apueBoro ananora conu G KOHIIEHTPUPOBAHHOW CEPHON KUCIOTOW TpHU
OTPHUIATENIBHBIX ~ TEMIIEpaTypax MPUBOIAUT K OOpPa30BaHUIO  CBETIIO-KEITOTO
B3pbIBYaTOTO raza H (peakuus 14).

1. Pacmudpyiite Bce HEM3BECTHBIC BEIIECTBA, €CIIM YKa3aHbl MACCOBBIC JIOJIU

AIIEMEHTOB — MOATBEP/IUTE COCTAB PACUETOM.

2. Hanmmure ypaBHEHUS BCEX yKa3aHHBIX PEaKIIHi

3. YKaxuTe CTEeTeHU OKUCIIEHUS AIEMEHTOB B couu |

4. Vxaxute reomerpuio B, C u D. OOwsicHHUTEe, MOYEeMy OTH COCAMHCHUS

BeChMa 00OTaTUIIN MPEACTABICHUS O XUMUYECKOU CBSI3U.

5. Kakoif mapamerp, BaKHBIN JJIsl OCYIIECTBICHUS peakiuu ¢ Y, ONH30K y

rasoB A u X?
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3aoaua 8 (9,10,11 kaccer)

«XMMHYECKUH TUHO3ABP»

CymectBoBanue snemeHTa X Obuio mpeackazaHo Jl. M. MenneneeBsiM Ha
ocHoBe Ilepuoamueckoro 3akoHa. BmepBeie X ObUT MOJy4eH HCKYCCTBEHHO, MpPH
OOJIy4eHUH PaJMOaKTUBHOTO M30TONa 3neMeHTa Z sapamu aeiitepus. [lpu stom
noMuMo X B XOZI€ KaXJ/I0T0 aKTa IpeBpalieHust oopasyercss oguH HelTpoH. [lo3nnee
TpU TIIATEIBHOM aHamm3e pya Z yaanoch oOHapyxuts X B kommuectse 1074-107°
I/Kr pynbl. B Hacrodiee BpeMst coelMHEHNs X NPEUMYIIECTBEHHO HCIONb3YIOTCS B
MEIUIMHE B KA4eCTBE MCTOYHMKA TaMMa-W3JIy4eHMsS IPHU JUArHOCTHKE OITyXOJIEeH
TOJOBHOTO MO3ra W TATOJIOTMM KOCTHOM TKaHW, a TAaKXe B KaueCTBE MOIIHBIX

AHTHKOPPO3HOHHBIX aI'CHTOB.

XeF XeF KOH HCI
J <—=2 | e A > [ > G
-M Kl
\ /yc
/
N G
N1 > 4/,3, O <
o]
0
L NO B F E KClr HCI (koHL),
-~ 2, 0
‘W X — 100°C, 20 4acos
0':089 DS
(o)
™ e
1)Trd, t °C
D C 2)-20°C K

bykBoii X B cxeme mnpeBpallleHHil 0003HAY€HO cepedpucTo-0em0e MpocToe
BEIIECTBO COOTBETCTBYIOLETO 3JIEMEHTA.

ITpu 450°C B TOKe cyxoro Kuciopojga X OKHUCISETCS ¢ 00pa3oBaHUEM A,
KOTOPO€ KPUCTAUIU3YETCS M3 Ta30BOW a3kl B BHUJE CBETIO-KENTHIX KPUCTAIIIOB,
XOpOIIO PacTBOPUMBIX B Bone, maccoBas Jois X B A cocraBmsieT 63.85%. X
pearupyet co pTopom B 3aKpbITOM HuKeseBoM cocyze npu 400°C ¢ obpazoBanuem B.
[Ipu B3ammopeiictBun X C XJOpPOM B 3alMasiHHBIX aMIlyJaX B 3aBUCUMOCTH OT

KOJIMYECTBA XJIOpa BO3MOkHO oOpazoBanne C u D. Tak, B u3ObITKe Xjopa, NpH
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mosbHOM oTHoteHuu Cly @ X = 6 obOpasyercs C (maccoBas gons X — 41.09%). s
nonydenuss D B ammyny mamopaxuBatoT 0.10 r Cl, m momemaror tyma 0.14 1 X,
MOCJI€ YEro aMIlyJay BaKyyMHUPYIOT, OTIIAaWBAIOT U HArpeBaloT B TEUEHHE HECKOJIbKHX
4acoB.

[Ipu noGaBneHWM K KOHIICHTPUPOBAHHOMY BOJIHOMY pPacTBOPY A pacTBOpa
aMMUaKa BbINajlaeT Oesiblii KpucTaummueckui ocafok coinu E, BoccTaHoBieHHEM
KOTOpOoW 00BIYHO moiy4aroT uyuctoe X. [lpm B3ammonedcTBUM A C pacTBOPOM
TUAPOKCHIA Kaaust oopasyercs F.

[Ipu npnutensbHOM kunsyeHun KE B mpucyrcTBuM  XJopuja Kaiaus B
KOHIICHTPUPOBAHHOM CONSIHOM KUcoTe oOpazyercs xenroe H.

CornacHo apyromy metony nonydenus H, x pactBopy 0.3 F B 25 M1 11.3 M
pactBope HCI noGammsror 0.74 r ionuna kamus. PacTBop mpu 3TOM HEMEMICHHO
CTAHOBUTCS KpPAaCHBIM W HAuMHAET KPHUCTALIM30BaThCsad KpacHas coinb G. Ilpu
nepekpuctaumzaua G U3 KOHIEHTPUPOBAHHOW  COJISHOW  KHCJIOTHI
Kpucramumsyerca H.

IIpu B3aumoperictBuu 0.1332r A ¢ 0.3164r XeFs B 0Oe3BomHom HF
ocaxnaaercs xenroe |. Eciu k Tomy ke konuuectBy A pobaButh 0.5273 r Xeks,
0CaJ0OK HauyMHAaeT (OPMHPOBATHCSA, HO 3aTEM pACTBOpSIETCS H3-3a 0Opa30BaHUA
conu J, pactBopumoii B HF.

BemectBo C wHMeeT NOMMMEPHOE CTPOCHHE, ITOATOMY pAaCTBOPSETCA B
kursieM 6e3BogHoM TT'® B TeueHne 2-X 4acoB, IMOCIIE Y€T0 PACTBOP OXJIAXKIAIOT JI0
-20° C u uepes 12 yacos oraensor xkentoe K.

Jnist momydenust L B HHUKeneBBIM coCyl MpU TeMIEpaTrype >KHUIKOTO a30Ta
nomemarnt 0.2427r B u 0.13r NO, 3atem cocyn 3akpbIBaloT, a TeMIIEpaTypy €ro
TOBBINIAIOT 10 KOMHATHOM, Yepe3 Yac cocyll OXJIaxkaaoT 1 npu Temmneparype -78° C

ucnapsoT B BakyyMme u30biTok NO u octaercs 0.2769 r conu L xenroro nera.

37



© LIIMK BcOII o xumuu

Jlononnumensnuie ceedenus:

B tBepapix coemuuenmsx B, C, G, H, I, J, K, L koopauHan@oHHOE YHCIIO
(K.q.)4 X paBHo 6. B coequnennsx A, E, F xu.=4,aB D k.u. =5.

BemectBo B nimeer MolsiekyasipHOE CTPOCHUE KaK B Ta30BOM, Tak U B TBEPJOM
dbaze.

Coennrernnst H u G msoctpykrypusie’, mpu stoM u3 0.1000r G MOXHO
noyanth 0.0787 r H(BwIx0m 75%)

[Ipu oOpazoBanuu BemecTBa | oOpa3yercs Takke BemectBo M, He
conepikaiee X, uMmeroliee B ceoeM coctase 7.17% kucinopoaa.

Bce ucxonnsie BemiecTBa B3AThl B CTEXUOMETPUUECKUX KOJIMUYECTBAX, €CIIM HE
yKa3aHO UHOTO.

Bomnpocsl

1. Onpenenute snement X. Hanuiure ypaBHEHHE sSJIEpHOM pEakIMM CUHTE3a
X. Onpenenure aneMeHT Z.

2. Kakoe kommaectBo anbda- i 6eTa-pacafoB JOIKHO IpeTepreTs sapo U B
AJIEpHOM peakTope, uToObl oOpasoBaincs wuzoron X? ToT ke uzorom X MOXKET
06pa30BBIBATHCS H IIPH CICHHH siapa U Ha 1Ba SAPa, IIPH 3TOM TAKXKE BBIICISETCS
OJIH HEUTPOH.

3. Ompenenure cocraB BemectB A-M. OtTBeT mMOATBEpAUTE pacuyE€TamH.
Hanummre ypaBHEeHHs BceX peakluid, MpuBeAEHHBIX Ha cxeMme (14 ypaBHEeHMi).

4. N3oOpa3ute BO3MOXKHBIEC H30MephI BetecTna K.

4 KOOleI/IHaI.II/IOHHOC YUCIIO — 3TO YUCJIO OJIMKAMIIIX cocenei B KpHCTaHHI/I‘{eCKOﬁ CTPYKTYpC

> Umetot Pa3JINYHBIN COCTaB, HO OJIMHAKOBBIE KPUCTAIIINYECKUE CTPYKTYPBI
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(szaHHZQECKaﬂ;xuﬂﬂuﬂ
3adaua 1
CrepougHble TOPMOHBI PETYIUPYIOT MPOILECCH KU3HEACATECILHOCTH Yy
JKUBOTHBIX M yejoBeka. OOIei 0COOEHHOCThIO BCEX CTEPOUJIOB
ABJISIETCS HAJMYUE CHUCTEMbl U3 YETHIPEX KOHJACHCHUPOBAHHBIX

IUKJIIOB, TPU U3 KOTOPBIX HICCTUYICHHBIC, @ OJUH HHTH‘-IJ'ICHHLIFI,

KaK IOKAa3aHO Ha pucyHke. Hampumep, omHUM W3 BaKHEWUIIHX
YKEHCKUX TIOJIOBBIX TOPMOHOB SIBIISIETCS] TPOTECTEPOH (Z), UTPAIOIIHI BaXKHYIO POJIb B
oepemenHocTd. IlepBBIM TONHBIA CHHTE3, BKIIOUAOIIMH B ceds 15 craauid,
nporectepoHa Obu1 onyonukoBaH B. Jlxonconom B 1971 romy. DTOT CUHTE3 MOXKHO
pa3outs Ha nBe wactH. [IpomykTom mepBoii siBisiercs (E)-4-metunien-3-eH-8-uHamb
(X), McnoIb30BaHHBIN J1ajice B CHHTE3E MPOreCTepPOHa.
1) .
ol BrMg—/ MeC(OMe), 1) LiAIH, . CrO4-2Py

= A

B >
+
2) Hzo H , t C12H1505 2) HZO C41H160

1. TlpuBenute crTpykTypHbie (opmynsl coeauHeHuit A-C, yduTBIBas, YTO
npeBpameane A B B ABISE€TCS MOCTaIWAHBIM TIPOIECCOM, BKJIIOYAIOIINM B CeOs
neperpynnupoBky KudiizeHa (Tak Ha3bplBaemasi MneperpynnupoBka J[>KOHCOHa-
Kunsitzena).

BTOpaH HJaCTh CHMHTC3a ITOKAa3aHa Ha CXEMC HUIKC:

o  NBuli HO  OH 1) Buli N
THF, -25°C / PPh; THF Hs0 NaOH
\@ . p ——— » E — % F — > @ > H > |
2) Br(CH,)4Br TsOH, t ¢ ;H,,0,Br 2) X C20H3002
MeLi
Et,0

1) O3, CHyCl, K,CO3
- K -

2) Zn, AcOH H,O
MeOH

npoeecmepoH

2. llpuBenute cTpykTypHble (Qopmyibl coenuHeHuit D-L, yuuteiBas uto B G

COJIEPIKUTCS JIBE IBOMHBIE CBSI3U MpaHC-KOHPUTYpaALUU.
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[Ipumeuanue: Me = metwit; Et = atun; Bu = 6ytui; Ph = denun;
AN FE  OH O

Py = [;;] THF==O<:] TFA= F—( TSOH='—*<::>F—§—OH
= F @) (0]

3adaua 2
Toneins tomumes y 3a60pos,
Ha xkpvuuax 6ans u nocpebos,
Llgemém na cknonax Kocozopos,
B kanasax, okono cmon6os...
(«llonvinvy, Tumogheti benozepos)
AptemusunuH (Z) 6611 OTKpHIT B 1971 1. kutaiickum ¢gapmaxonorom Ty FOro B
XOJI€ TIOMCKA JICKAPCTB OT MaJSIPUH BO BPEMSI BbETHAMCKOW BOMHBI. OCHOBBIBASICh HA
pelenTte, ONMCaHHOM B KHUre, HanucaHHo B 340 roay H.3., oHa Bbiaenwia Z u3
NoJIbIHYU ofHoJNeTHEH. B 1973 1. oHa mony4uia turupoapTeMu3uHuH (A), UMEIOIIHMA
0os1ee BBICOKYIO aHTUMAISIPHHHYIO aKTHBHOCTh, 4eM Z, a 3aTeM U JAPYTHE aKTUBHBIC
npousBoHbIE. 3a 3T uccienoBanus B 2015 rogy et 6pu1a mpucyxaena HoGeneBckas
npemMusi o MeIulMHe W (Qu3noioruu. B HacTrosiiee BpeMs apTEMU3UHHH U €ro
MIPOU3BOJIHEIE (apTeMeTep, apTeCyHAT) SIBISIFOTCS CTAHJAAPTOM JICUCHUS MAJISIPUN BO
BceM Mmupe. B mocrienHue HECKoJIbKO JieT Oblia oOHapykeHa MPOTUBOOITYXOJEBas
aKTUBHOCTHh COCAMHEHUS Z, W celdac OHO TECTHUPYEeTCS B KadecTBE Ipermapara

IIPOTHUB PakKa.

IIll:lEII

I”f:”

‘I”f:ll
I

vl

@]
OCH; O\W/\\/ﬂ\OH
Z (apTEMU3NHUH) A aptemeTtep ')
aptecyHar

Brbicokasg CcTOMMOCT M OrpaHUY€HHas OuoJoTHYecKas JOCTYyNMHOCTh Z

IIPUBCIIN K HGO6XOI[I/IMOCTI/I IMOUCKa CHHTCTUYCCKHUX MCTOAOB CIro IIOJYUYCHUA,
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MO3BOJIAIONIMX YBEIMYUTh O0BbEM IPOM3BOJCTBAa Mpemnapara. Huke mpencramieHa
cxema nojiydeHus: Z U3 apTeMU3MHUHOBOW KUCIIOTHI, COIEPKaHUE KOTOPOM B MOJIBIHU

Ha IIOPAAOK IMPCBLIMIACT KOJIMYCCTBO CaMOI'0 apTCMU3WHHUHA.

1) O,
SHSH Rose Bengal
1) CH2N2 1) 03 I\/l HC(OMe)3 H30+ hv, -78°C
— B c - e AL
2) H, 2) Me,S BF; H™, t HgCl, 2) HCIO,
[(Ph3P)RNCI] C16H2604

______________________

1. Pacumdpyiite cxemy npeBpaliieHuid U HarmumuTe GopMyIibl IpoaykToB B—E.
Coenunenue B Moxer ObITh MOMYYEHO TAKKE M3 JIOCTYNMHBIX MPUPOAHBIX

BCIICCTB — U30ITYJICTOJIa U MUTPOHCIJIAIA, KOTOPBIC COACPIKATCS B Sq)HpHBIX MacJiiax.

o)
1) PhCH,CI .
1) BoHe NaH 1) LINR,, -78°C mCPBA PhsP=CH,
— = G > H 2) N > | - R S
2) H,0O 2) PCC -
<~ TOH <) 22 C17H040 o
; NaOH e IV\(S'\ Ph. O 1) PhsP=CHOCH;
N 1) NaCIO ~ 2) H;0*
1) (COCI), NaH.PO 1) Na, NHq ) KaTanuaatop ohpeCh
a a, XK =
R Me,SO S ) éH |4= B :Z)CO H?’SO M =< pabbca L <23 2
2) RN 3 3, 294 C24H360
1) 9-BBN K,CO, 3 ChoN,
2) HyO, 0
NaOH SnCl, 1) CHaMg| KOH P
Q ~— P = —— O =—— N <——— %o
2) H0 R3N |
CisHa4
i E ? Mes/N N‘M
I e °© es:
poo=( gmee’ osen=ly  moren- oo armeres Mo 1 e
! Cl- i !

________________________________________________________________________________________________

2. Pacumdpyiite cxeMy npeBpaiieHuii 1 Hanumurte GopMyssl mpoaykros G-S.
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3aoaua 3

«B Op2aAHUYECKOM CURME3E MOIHCHO Haumu u 6bl306, U c)epsaHue

3 Lo 2 & NPUKIIOYEHUs, U 03apenue, U 600XHOBEHUE UCKYCCMBA. )
e P. b. Byosopo

< =
> 5 «Cmpana, 6 komopyto 6ypa sanecna Iyniusepa,
" —~ Hazvisanace Jlurunymusy

S

NanoTexan NanoScholar  NanoBaker ,ZZJ{C C6u¢m
B okta6pe 2016 1. ucnomHmwiock 85 ner co JOHA poxaeHus Kenknuum
Conoramupsl, KoTopeld B 1975 1. omucan peakuuio KpOCC-COYETaHMSI MEXIY

ApuirajJorcHuiaMmm " aJKUHaMM, IIPOTCKAOINYH0 B OYCHb MIATKHUX YCIOBHAX B

MMPHUCYTCTBUH KOMILICKCA IICPCXOAHOIO MCTAJLJIA.

katanmsatop Y
Ar—X + H—R » Ar———R
CUI,R3N

X=1,Br

B kawectBe karaimzaropa CoHorammpa HCIOJIb30Bajl KOMIUIEKC Y,
MOJIYYCHHBIA M3 KOMMepuecku nocTynmHou comu Z u tpudenmidocduna. Conp Z
MIOJTY9ar0T COBMECTHOM KPHCTALTHU3AIMEH W3 BOIHOTO pacTBOpa JABYX rajJoreHuoB Q
u R. M3BectHO, uTO copepkaHue nepexonHoro Meramwia B Q, Z u Y cocTaBisieT
60.01%, 36.17% u 15.16% cOOTBETCTBEHHO.

1. Omnpenenure rtamorenuabl Q m R, comp Z m cocraB komiuiekca Y.
[Ipennoxkure CTPyKTypHYIO popMyiy KomIuiekca Y,

Peakmuss CoHorammumpsl TMPOYHO BOIUIA B apce€Hal XWMHUKOB-CUHTETUKOB B
KA4eCTBE HAJEKHOTO M OOIIEro METOIa CO3IAHMs SP°-SP-CBS3U YIepoa-yriepod. B
2003 r. xumuku u3 Texaca omyOnHMKoBaJM pabOTy, B KOTOPOM OMUCAIM TMOTYyYECHUE
«HanonytoB» (NanoPutians), «4enoBEeKONOAOOHBIX» OpPraHUYECKUX  MOJIEKYII
«pocTtom» TIpuMepHO 2 HM. Tak, Ha TMPHUBENEHHONW CXEME CHHTE3a «HAaHOPEOEHKa»

peakius CoHoramupsl Ucnoib3yercs 4 pasa.
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Br
=< O OH :
l2 1) n-BulLi __/ 1) n-BulLi BEPXHAS
A B (o] D E  nonosuHa
H2SO04 kaT-p Y, 2) HC(O)N(CHg), H* 2) | CoHonlO, Tena"
C1gH20Br2 C19H2¢Bro 21H25102
Br Cul, R3N 19H21 \_\I &
kat-p Y %
/ — §
o
NO, Si_ Cul, R3N
1) NaNO, // y )
Bra H;0" SnCly NaNO, 7 74 KHF, HUKHSIU  peanowis
> F G — H > | > > K > L nonosuHa
CH3;CO,H  2) H3PO, H HI kat-p Y, kat-p Y, CigHig  Tema"
HoN CeH3BroNO, Cul,RzN  Cul, R3N

2. Hanmmure cTpykrypHbIe popmyitbl coeauaenni A-L u «aanopeoénka» (N).

3aoaua 4

B 1992 rony u3 miecueBoro rpuba Penicillium Simplicissimum Gbin BeIIEICH
PSAI COEAMHEHNN CXOQHOTO CTPOECHUS, Ha3BaHHBIX AEKapECTPUKTUHAMU. B HacTosmee
Bpemsi u3BecTHO 20 JeKapeCTPUKTUHOB, KOTOpPBIE MMEIOT pa3jNyHble OyKBEHHBIE
ob6o3naueHus: or A mo O (Hanpumep, «IeKapeCTpUKTHH Aj;»). MHOTHE U3 ITHX
COEIMHEHUW MPEJCTABISAIOT 3HAUUTEIBHBIN MHTEPEC BCIEACTBUE OOHAPYKEHHOU Yy
HUX CIIOCOOHOCTH MHTMOMPOBATH CUHTE3 XOJIECTEPHHA, I0ATOMY B MOCJIEIHUE TO/bI
ObUIM TPEANPUHSTHl 3HAYUTENIbHBIE YCWUJIUS 10 pa3paboTKe METOJOB CHHTE3a
nekapecTpuktuHoB. Tak, B 2015 romy mo mnpeAcTaBIEHHOM HUXKE cXxeMe Obul
OCYLIECTBJIEH MEPBbI CUHTE3 JAEKAPECTPUKTUHA G, MAKPOLMKINYECKOTO JIAKTOHA C

JACCATUYIICHHBIM ITHUKJIOM.

H* 2) pH 3 Cy-N=C=N-Cy
______________________ gH1204 R;N CY3||D Cl
' Ph - dbenun E Ri=~,
i Cy - umuknorekcun | c? | Ph
: o . PCys
X /S \® o OsOy4 H*
+ NMO-0 NZ . OexkapecmpukmuH G E<——— D
: S NMO aueToH
! ! C10H14O3 C12H1804

_______________________

1. IpuBenute cTpykTypHBIe hopmyibl coenuHeHnii A—E u nexkapectpuxktuna G
(0e3 ykazaHusi crepeoxumuu). Yuturte, uto: a) cucrema OsO4/NMO wucnone3yercs
Kak d2(QQeKTUBHBIA U BBICOKOCENEKTUBHBIA PEAreHT, MCIOJIb3YEMbI BMECTO

HelTpansHoro BogHoro pacrsopa KMnQOy; 6) N,N -gurukinorekcunkapoomumus (Cy-
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N=C=N-Cy) oOnerdaer peaknuy KOHJICHCAI[UH, CBS3bIBas MOJIEKYJIy BOJIBI.
HamummuTe cTpykTypy 00pa3yromerocs: mpu 3TOM MPOTYKTa.

B omnuumne ot GOJIBIIMHCTBA APYTUX NEKAPECTPUKTUHOB, EKAPECTPUKTUH L He
SBIIICTCSI JTAKTOHOM M HE COJEPKUT ACCATUWICHHBIH MUKI. OIHAKO €ro BBICOKAS
Oumosyorndyeckass aKTUBHOCTH OOYCJIOBHJIa OOJIBIION WHTEPEC K HEMY CO CTOPOHBI
XUMHUKOB-CUHTETHKOB. Ha cxeme mpejicTaBiieH nepBbli CUHTE3 JeKapeCTpUKTUHA L,

ocymuiecTBIEHHbIN el B 1993 rony.

_________________________________________________

o) 1) NaAlH,(OCH,CH,OMe), ' Me - Mot )\ J\ o ;
(1 ox8.) F i Bu - H-6yTUN N 3 E

2) BuPh,SiCl, RsN t-Bu - mpem-GyTun L
Py - nnpnguH LDA m-CPBA

_________________________________________________

©\ 1) LDA (2 aks.) . CH,N, 1) mCPBA PhCH,OCH,CI BuyNF
- > | > J
s oo 2F 2) Py, PhCHj RsN

3)pH3 C31H4004SSi  t C33H4205Si K,COg3
R,0, t

O

H,, Pd/C CrOg, Py 1) MeMgBr 1) (COCI), 1) LiAIH,
dekapecmpukmuH L P = o M
CoH1603 HCI, MeOH 2)pH 3 2) Me,SO, R3N 2) pH 3 C,;H,,06

2. Hanumure ctpykrypHble opmyisl coequHeHnit F—P u nexkapectpukrtuna L,
€CJIM U3BECTHO, YTO: a) Ha MEPBOM CTaJAUM 3aTParuBaeTCsl TOJIBKO OJMH MOKCUIAHBIN
IUKJI, TPUYEM peakins MPOTEKAET M0 MEXaHU3MYy, POACTBEHHOMY MeXaHu3My Sn2; 0)

COCIMHCHUC L COOCPIKUT ABA IUKIIA.
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Xumus u Kuzne

3aoaua 1

"B kaxx1oM OOJIBIIIOM JieJie BCerja MPUXOAUTCS
KaKyl0-TO 4YaCcTh OCTaBUTh HA JOJIO ciy4das"
Hanoneon ©

3a BCIO HCTOpPHIO YEJIOBEYECTBA HE OBLJIO JIEKapCTBa, KOTOPOE CHAciio Obl
CTOJBKO KU3HEW, CKOJbKO MEHUUWUIMH. OTKpPBITHEM 53TOr0 AHTHOMOTHKA MBI
00s13aHBl IIOTIAHJCKOMY MHKpOOHoJory Ajekcanapy PrneMuHry, a TOYHEE, €ro
WHTEPECHOW NpuBbIYKE. B oTiMuMe OT CBOMX aKKyparHbIX Kosuier, dreMuHr 1o
MOCJIETHETO OTKJIAJIbIBAJ MBIThE JIA0OPATOPHOM MOCYIbl, W JIMIIb KOIJa Ha CTOJIE
HAaKaIuIMBaJIOCh HECKOJIBKO JECATOK yamiek lleTpu, ydeHblii ¢ HeOXOTOW TPUHUMAIICA
3a CTOJIb MAJIOTIPUSATHYIO padoTy.

W BOT opHaX[bl, 3aHUMASICh HCCIEIOBAHUEM 30JIOTUCTOrO CTA(PUIOKOKKA, B
ogHoM M3 4amek @PneMHHr OOHapyXui IuieceHb. K yIuBIEHHIO YYEHOTO, 3TOT
IUIECHEBBIN I'PUOOK pacTBOPUI OOUTABIIYIO B YallIKe KOJJOHUIO OAaKTE€pHii, OCTaBUB Ha
€€ MECTE JIMIIb KaIleJIbKA KaKOM-TO CTPAHHOM >KUIKOCTH, MOXOXKENW Ha pocy. Uepes
HECKOJIbKO JIeT Onmoxumukam YeiiHy u @nopu yaajloch BBIACIUTh B YHCTOM BHJIE
HeycToWunBoe BemiecTBo. [lociie yCTaHOBIIEHUS CTPYKTYpPhl NEHULWIIMHA ObLI

OCYIIECTBJICH €T0 MEePBBIN Ja0OPaTOPHBINA CUHTE3.

@)
5 KOH HCOOEt B
NH + —> A —>
X T)(\CI t, °C NaNH,
1. O
COOH NaOAc, EtOH/H,0 1. NoHy
m| SH+B ———» C —» D + E
HoN 25°C
2.HClyq
D-neHvymnnammH
Cl HCl,q 1.KOH 1 eq
E + 5 F —> G » neHnunnvH G
') (C2H5)3N C5H5N, 2.C6H11N=C=NC6H11
auetoH/H,0

Pacmudpyiite crpyktypHbie dopmynbl coenuHennit A-F u nenunmmuimna G, eciu
U3BECTHO:

1) llentpanpHOll YacThO TMEHUIMWJIIMHOB, OTBEYAIONIEH 32 OMOJOTHYECKYIO
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aKTUBHOCTb, SBJISIETCS ~ KOHJIGHCHUpPOBaHHas  OuIukiInueckas  B-makram-

THA30JIMANHOBAasA CUCTEMA.

2) Coenqunenus A, B u D - Gunuknndeckue
buocunTes nenumuza G unet B Tpu ctaauu u3 L-niucrenna, D-Banuna u L-
0.-aMHUHO-aTUITUHOBOM KHUCIIOTHI (B PEaKlMU y4acTBYET ee 0-KapOOKCHIIbHAS TpyIa),

gyepes oOpazoBaHue Tak Ha3biBaeMoro ACV-tpunentua u uzoneHumumaa N.

0 SH
OH HoN
NH o) H2N
2 HO @) OH
L-a-aMWHO-agMnmMHoBas KucroTa L-umcrteuH D-sanuH

—» ACV-tpunentng —s nsoneHnumninH N —» neHnumnnuH G

2. WzoOpasure crpyktypy ACV-Tpumentuma u OTMETBTE BCE XHUpalbHbIC
IIEHTPHI B CTPYKType neHuImumHa G.

CrycTsi HEKOTOpOE BpeMsl MOCJE OTKPHITUS MEHUIMIUIMHA M €ro aKTUBHOTO
WCITOJIb30BaHUS B KIMHWYCCKOW TIPAKTHKE JIIOAM HAaYald 3aMedarTh CHUXKCHHE
sdpdextuBHOCTH mpemapara. (Okas3aaoch, YTO MHOTHE OaKTEepUU HAYUYUIIUCH
CUHTE3UPOBATh CIHENHaTbHbIe (EPMEHTHI [-ITaKTamMasbl, JEJaBIINE CBOUX XO35€B
YCTOMYMBBIMU K JEUCTBUIO TMEHUIWUIMHA. B akTuBHOM 1ieHTpe [-jIakTramas

MMPOUCXOOUT CIICAYIOIIadA pCaKIusA:

- b—nakramasa
/,/:‘\IR1+ HX b-nakramaszsa —— X C/ OH
5 Y H,0 W
1 ﬁ» HR4N @]

HX b-nakramasa

o
- OCTAaTOK aMHMHOKHCIIOTEI B AKTUBHOM LICHTPC B-J’IaKTaMaSI)I.

3. ATOMOM KaKoro »3JIEMEHTA MOT ObI ObITHh X ?
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Ho uenoBeuecTBO He COOMPATIOCH MPU3HABATH CBOE MOPAKEHUE M HAYAIIO

UCKaTh BBIXOJ. Bckope OH ObLI HailIeH, U Ha CBET MOSBWJINCH HOBBIE BEIIECTBA —
UHTUOUTOPBI B-nakramas. CTPyKTYpHO OHU CXOXH C NEHUIWIIMHAMHU, HO, B OTIIMYNE
OT HUX, HHTUOUTOPHI P-akTaMa3 00pa3yioT ¢ epMEHTOM KOBAJIEHTHOE COCTUHEHHE,
HE TOJBEprarouieecss THUAPOJN3Y, MPEMATCTBYSl TEM CaMblM B3aHUMOJACHCTBUIO
(depmeHTa ¢ aHTUOMOTHKOM. OJJHUM U3 TaKUX UHTUOUTOPOB SIBISIETCS KIIABYJIaHOBAs
KHCTIOTA, SIBIISAIONIASACS METaOOIMTOM €Ile OJHOIO IJIECHEBOTO TPHOKA, KOTOPBIH

CUHTE3UPYET €€ U3 apruHuHa U Duiepaibaerua-3-gocdara no cieayromen cxeme:
O NH 1

2 o) -~
HOOC )k N-(2-kapbokcnaTnn)apruHnH Il + O, +
+ N~ NH N 7‘?? 2

NH HPO,* . HOOC
OPOLZ 2 ATP  AMP+PPi

4
I +H0 —= it~ )OKA 3 > IV O+ Hooc ™% 1,0
cooH CsH12N204

O 3
vV + — V- HOOC/\/COOH + CO, +Hy0
HOOC COOH
CgH1oN204

v 75T> VI /6\ . );Nr}:fOH

+ NADPH + H* NADP* O 2
O, H,O  NH3+H,0, = 00H

KnaByJiaHOBasA KMNCIoTa

depMeHTHI (MMOAMUCaHbI HAJ CTPEIIKAMH ):

1)  N*-(2-KapOOKCHIOTHII)-aprHHHH-CHHTAa3a - OTHOCHTCS K  CEMEHCTBY
TpaHc(depas3, TO €CThb KaTaJlu3upyeT IEepeHOC HeOOoNbIIMX TIpynm; 2) [-makram-
CHUHTETa3a KaTalu3upyeT oO0pa3oBaHUE CBSI3W YIIEpoA-a3oT ¢ 3arpatoir ATD; 3)
KJIABAMUHAT-CUHTA3a - OTHOCUTCS K CEMEUCTBY MOHOOKCH/Ia3, TO €CTh MPHUCOCIUHSIET
OJIUH aToM Kuciopoa (K coceqHeMy ¢ KapOOKCUIIbHOM TpyIIon aToMy yIIepoa, 4To
B Cllyyae HECTAOWIbHBIX COEIUHEHUN MOXET NPHUBOAUTH K MOCIEAYIOIIEMY
OTLICIUICHUIO BOIbI); 4) aMUAMHOTHAPONA3a, OTHOCUTCA K Kiaccy (EepMEHTOB,

KaTaJTU3UPYIOMINX THAPOIU3; S5) (EepMeHT, KaTaIM3upYIOMUA OKUCIUTEIBHOE
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Je3aMUHUpOBaHue; 6) JerujporeHaza, (EpMEHT, KaTaIM3UPYIOUUN PEaAKIHUI0
BOCCTaHOBJICHUS.
3ameuanue: obOpazoBanue npoaykroB 1V u V mporekaer B ABe CTaauM, neppas
U3 KOTOpBIX siBIsieTcs: okucieHueMm; BemiectBa |1V-VI Ounuxknmueckue. ATP —
anenosunTprdochar, AMP — anenozuamonodocdar, PPi - mupodocdar

4. Onpenenurte coequHenus 1-V1 u uzodpasure ux CTpyKTypHbIE (GOPMYIIBI.

3aodaua 2
IIpeOGuoTuYeckasi Xumus

Co BpemeHu omnbITOB Muuiepa MO TMOJYYEHUIO JKMU3HEHHO BaXKHBIX
OpPraHUYECKUX COCTUHEHUN U3 «IEPBUYHOTO OyIbOHA» OBLIM OTKPBITHl U JIPYTUE
XUMHUYECKUE PEAKIUU, CIOCOOHBIE MPOU3BOAUTH OPTaHUKY B YCIOBUSAX JpPEBHEH
3emumn. OfHa M3 MHTEHCHUBHO HU3YyYaeMbIX TAKUX PEaKIUil — (OpMO3HAsI pEeaKivs
bytiepoBa, otkpsiTas eme B 1865 romy. B 3Tol peakuuu BOAHBIN pPacTBOP
dbopManbperuia ¢ J00aBICHHEM HOHOB IIeI0YHO3eMeIbHBIX MeTaiioB (Ca, M) npu
HEOOJIBIIIOM HAarpEBaHUH MPEBPATAETCS B CJI0KHYIO CMECh CaxapoB.

3amanue 1. Hanumurte cxemy ¢dopmo3Hoi peakiuu bytiepoa a0 5-
YIJIEPOJHBIX caxapoB BKIOUUTENBHO. (BaxkHna He koHuUrypalus caxapa, a HaJIu4ue
LENH U3 5 YIIIEpOIOB)

B peakiuu bytinepoBa mojiydaeTcsi CMECh CIIOKHBIX CaxapoB, B KOTOPBIX €CTh
TaKX€ W TOKCHYHbIC U1 KIETOK MOoJeKynbl. OJHAaKO B TMOCIEIHUE TOJIbI
O0OHaPYX)HUJIOCh HECKOJIBKO CITOCOO0B M30MpATEIHLHO HAKAIUIMBATh OTACIIbHBIC caxapa,
MMEHHO T€, KOTOPbI€ HYXHBbI JJisi Onoxumuu. Hampumep, ObLIO YCTaHOBJIEHO, UTO
npucytctBue SiO; B peakIMOHHOW CMECH BEIET K CEJICKTHBHOMY HAKOILJICHUIO
MMEHHO TISITU- U IIECTUYTIIEPOIHBIX CaxapoB.

[lepeiineM K HYKJIEMHOBBIM KucCJIoTaM. Kak W3BECTHO, YTOOBI a30THUCTOE

OoCHOBaHue cmomio yyactBoBatb B PHK-cuHTE3e, OHO [HOMKHO CcHauana

, 4 3aTCM IMPUCOCANHACT IMMOCJIICIOBATCILHO TPHU
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dbocdarabie rpynmbl, npespaimasich B ATP.

Onn

B W3YYCHUU TPEIONOTECHHBIX

cuHTe30B cTaja Beimeamias B 2009 roxy padora CaHiepieHaa ¢ KojuleraMmu.
Astopel cmemanu yuanoayemunen (1), yuanamuo (8), eruyeparvoecuo (9),
anuxoanvoezuo (10) u docdar B Boge u Harpenu. Kaszamoch Obl, B TaHHOH cMecH

JOJIDKHO ITOJIYHATbCsl OI'POMHOC KOJINY

3/1IeCh CTAHOBATCS KaTalu3aTOpaMu
nocneayoomux, Gocdar HampapIseT peakuyu B HY)KHYIO CTOPOHY 3aJ0JT0 0 TOTO,
KaK BOWTH MPOMEXKYTOUHBIA TpoaykT (11,

CO@@pOfCle 6 cebe OKCa30nUHOBbI UUKITT

TEMIIEPATYPE U KOHICHCUPYETCS BO BPEMSI HOUHBIX 3aMOPO3KOB.

C3HgO3
OPPOH P / 9
HO ’OH \ A0 5 HoN5O,

z ' C2H402 16uacos
OH 10 -H,0 12
o NaOH/H,0, 60°C 4
+
lT CH4N,0 «<——CH,N,

CsH1005 C4H5N30(;H£< 6 8
o)

4 +H,
3 C3H;NO€S—C;HN
5 7
-H,0
0
1
CoH13N50 HO_'T__OH
2 o}
-2H,0 NH,
oH (¢ H:0
/
o N
H"\/ '@g
= H
0...0: 14
R
00
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3apanue 2. Pacumdpyiite NpuBEACHHYIO CXeMY XUMHUYECKUX MPEeBpaIICHUI
[Tocne »TOro Takke OBUIO YCTAaHOBIEGHO, YTO L-MPOIMH CEIEKTHUBHO
cBs3piBaeTcss ¢ L-9, uro mnpuBoauT K HakomieHwio D-9 U, COOTBETCTBEHHO,
CTEPEOCEICKTUBHOMY CHHTE3Y TOJIy4aeMOro puOOHYKICOTHIA.
B nanbHelineM MosBUIUCH padOTHI IO BO3MOXXHOMY MTPEOMOTHYECKOMY CUHTE3Y
JIHK. KiroueBbIM MeCTOM ATHUX palOoT SBISUIOCH MCIOJIB30BAHHUE CEPOCOEPIKALINX

COCIMHEHUH 7151 TOJTy4eHUs 2’ -Ae30KCUPUOOHYKIICOTH/IA.

C,H,S0 __*8 o C3H,SN,
14 H,O 15

16 H0 _ C4HN,0
w(C)=44.44% 17

CiH N0 _ 772 15 CIOHIZSN603
18

— » C1oH2SNgO; ——= </ ﬁ\
19'
HO
(@]

3ananme 3. Pacmudpyiite npuBeneHHYI0 CXeMy MpEBpaIleHU. YUTHUTE, YTO

17+9 ——»

(14) ouenp moxoke Ha (10), (17) sBusercst mpomyktoMm onuromepusanuu (16) c
nobGaBreHreM OmHON MoJekynbsl Bozbwl, (19) obpasyercs w3 (18) ¢ oOpasoBanmem
ces13u yriepoa-yriepon, (19) u (19') spnsrorcst u3omepamu, npudem B (19) — nBa
mukiaa, B (19') — tpu nwmkna. PaccraBere B (19°) HOMepa ymiepojoB, KOTOPBIC

OTMCYCHEI B (I)I/IHaJ'II)HOM COCIMHCHUH
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Duzuueckan xumus

3adaua 1

Jns  ycTaHOBIEHHsS KOMIIOHEHTHOTO COCTaBa, HWHTEPBAIIOB TEPMHUUYECKOU
CTaOUIIbHOCTH, YMCTOTHI BEIIECTB, KHHETUUECKHUX NTapaMETPOB peakLuil pa3ioKeHus,
NPUMEHSIOT TaKOW MeToi aHanu3a, kak tepmorpaBumerpus (TT). B stom merone
U3MEHEHUE XMMHUYECKUX U (PU3NYECKUX MapaMeTpOB PETUCTPUPYETCS Kak (QyHKUHUs

TeMIlepaTypbl WU BPEMEHHU. I

100 ~ A,B
X, |- X
Ha pucynke npencrasieH o0 \ | [ -
rpaduk um3MeHeHus Macchl (%) 6]
S —A N\ [Y
TBEPIOTO BellleCTBAa or § ] == B mo o,
= R
-------- D
TeMIIEpaTyphl IPU TEPMUUECKOM = |
o
& Z |-
paznoxkenun 100 T BemecTB A U 3 | K
B ¢ o0pa3oBaHneM KOHEUHBIX 40
Nt
HpOI[yKTOB EA 51 EB 30 T T T T T T T T T T T
0 100 200 300 400 500 600 900
COOTBETCTBEHHO. T,"C
A B
AHC, norepst AHC, noreps
mar o mar o
kJ[>x/Monb | Macchl,% kJ[>x/Monp | Macchl,%
| 37 a I 37.7 a+1.2
] 35 19.2 ] 35 18.9
11 177 30.1 11 177 29.7

Ha II cragum paznoxenuss A npu 500 °C u HOpMalbHOM arMochepHOM
napieHnn Beigensercs 43 1m1 Ya. Za momnomaercs pactBopom  Ba(OH), ¢
oOpazoBaHuEeM Ocajika 0e1oro IBeTa.

Jlns Toro, 4ToOBI OmpeaeauTh cojepkaHue Xa B A, HaBecky A maccoit
0.7373 r pacTBOpWIM B KOHIIEHTPUPOBAHHOW CEPHON KUCJIOTE, MOJTYYSHHBIN PacTBOP
nepeHecin B MepHyro kosnOy Ha 100 Myt U J0BENIM 1O METKU JUCTUILTUPOBAHHOM
Bojoi. Ha tutpoBanue anmukBoThl 00beMoM 10.0 mi monamoomnocs 20.2 ma 0.01 M
pactBopa KMnOy,.

1. Ha ocHOBaHMM JaHHBIX TepMoOTrpaBuMeTpuu omnpeaenute BemectBa Ca, Da,

EA, XA, ,YA n ZA.
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2. OnpenenuTe BEIIECTBO A, HANMIIUTE YPaBHEHUS pPEaKIUil, MPOTEKAIOUIUX
IpU MIPOOOTOATOTOBKE U IEPMAaHTaHATOMETPHUECKOM TUTPOBAHUH.

3. YcranoBure Bemectsa B, Cg, Dg, Eg, Xp, Y 1 Zp.
4. Hanummre ypaBHEHUS peakUi BCEX CTaJMM TEPMUUECKOTO pasiioxkeHus B.
5. Onpenenute AfH 298 Xg(k1>k/MOITB), €CITM U3BECTHO, YTO

AfH®98(B) = —1685 kJI>k/MOIIb,

AH®05(Yg) = —111 kJI>x/MOB,

AfH®98(Eg) = —635 xJI>x/MOIb,

AfH®598(ZB)= —394 xJIx/MOJIb.

3aoaua 2

«/Iplmaniue KPUCTAJIIBDY
Aocopbmus adcopoupyemcs Ha
aocopbenme, npespawiascs, 8 aocopoam

B 1989 1. Obl1 OTKPHIT HOBBIM KJAcC MOPUCTBIX MaTEPUANIOB, CTPYKTypa
KOTOPBIX (OPMHUPYETCS W3 KAaTHOHOB TNEPEXOAHBIX METAIIOB, COCIUHSIIOUIMXCS
MEXJy cOO0M MOCTHUKOBBIMH OpPTraHUYECKUMHM JIMranjnamu. MHTepec K mogoOHBIM
MaTepuasiaM OOYCJIOBJIEH TMEPCINEeKTUBAMH HUX TMPAKTHUYECKOTO MpUMEHeHHs. Tak,
matepuann DUT-49 (romyOble KyOWYecKHe KpUCTAIIbl) JEMOHCTPUPYET CaMYIO
BBICOKYIO CLIOCOOHOCTh K aJCOpOLIMU METaHa Cpeld U3BECTHBIX B HACTOSIIEE BPEMs
MTOPUCTHIX COCTMHECHUH.

B ocHoBe ctpykrypsl DUT-49 nexar pparmentst A, rae

JABa aTroMa McCTalljla X COCAMHCHBI C IMOMOIIBIO YCTBIPEX

KapOOKCHIIBHBIX TPYII aHUOHOB TETPAKAPOOHOBBIX KUCIIOT
L(COQ), (pparment A). Kakapiii hparMeHT A HAXOAHUTCS B
BEPIIMHAX OKTadIpa, CBI3aHHBIX MEKIY c000i ¢ momoiibto L (¢pparment B).

1. Cronbko atomoB X u ¢parmentoB L(COQO"), npuxoauTcst Ha OAUH GparMeHT

B?

N3 B dopmupyercs KyOudeckas »ieMEHTapHas

sueiika DUT-49 (pparment C), B BepuIMHax U B LEHTpax |—\
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rpaHeil KoTopoil HaxoasTcsi ¢parmeHTsl B, cBsizanHbie ¢ momomibto L. IlnmoTHOCTH
DUT-49 cocrasmster 0.310 r/cM®, a 06beM ameMeHTapHOM staeiikn — 101 mm’.

2. Paccumuraiite xonuuecTBo pparmenToB B B anemenTapHou siueiike C.

3. YcranoBute Mertamn X. OtBerT mnoarBepAuTe pacueToMm. [Ipummure, dTo
M(L(COOH),) = 660.6 r/MoJ1b.

®duznueckas aacopOLMs NPeACTaBIseT coO00M KOHIIEHTPUPOBAHHUE BEIIECTBA U3
o0beMa B TIOBEPXHOCTHOM clioe Marepuana. Monekynsl Taza D obparumo

COCAUNHAIOTCA C aKTUBHBIMU LICHTPpAMU Z Ha IMOBCPXHOCTHU ITOPUCTOTO 06pa3ua:

K
D+Z=—=DZ
(K — koHCTaHTa aJIcCOpPOIMOHHOTO PAaBHOBECHS). 3aBUCHMOCTD aCcOpPOIMH & OT

JaBJICHM: ra3a ) ONMCBhIBACTCSA YPAaBHCHUCM HGHFMIOpaI

Kp

a=a,,

1+Kp

IJI€ 8max — MaKCUMajbHas aAcopOIMsi, KOTOpas HMEET MECTO IPU OYCHb
BBICOKOM [IaBJICHHM, KOTJa BC€ AaKTUBHBIC LEHTPbl Z 3aHATHl MOJIEKYJIaMHU Trasa.
JlanHble 1O aACOpPOIMU IIMPOKO HCIOJIB3YIOTCS JJIi  yYCTAaHOBIGHUS TaKUX
XapaKTEepUCTUK 00pa3I0B, Kak 00bEM TOP U IJIOMIA b YIeJIbHOU MOBEepXHOCTH. Huxke
npuBeacHa Tabauia 3HadeHui agcopoumu azora (77 K) u merana (111 K) ma DUT-49

B 3aBUCHUMOCTH OT HUX I[aBJ'IeHI/Iﬁ (p() — JaBJICHUC HACBIIMICHHLIX IIaPOB ra3a).

p/Po 0,05{0,10|0,15|0,20 | 0,25
a(N,), MMOJIB/Tyareprana | 3,1 | 5,9 | 8,6 |11,013,3
a(CH,), MMOITB/Tyarepuana | 7,4 | 13,5]10,8 12,9 | 14,7

4. B xakuxX KOOpJMHATaX 3aBUCUMOCTh a(P) uMmeeT nuHeiHbId Bua? Mcmons3ys

9TH KOOPAMHATHI, OMPEIEIUTE amax JIJIS a30Ta U PaCCUUTANTE CyMMapHBIA 00bEM TTOP
Ha | rpamm DUT-49 (cM*/T) 1 ero yaemnbHyIO ILIOLIaab TOBEPXHOCTH (M/T).
3nauenus agcopOumu metana Ha DUT-49 n3nauanbHO OBLITH MPUHSATHI YIYECHBIMU
3a MpUOOpHYIO0 OMIMOKY 3KcrnepuMeHTa. OIHAKO MO3AHEE UM YAallOCh YCTaHOBUTH
UCTUHHYIO TPUYUHY 3TOTO HEOOBIYHOTO SIBIICHUS.
5. Uro BeI3BaNiO ynuBiieHHWe ydeHbIX? Kakwe 3HaueHus ajmcopOuuu B oOacTu
HACBIILICHUS] ~OXKHUJAAIW  TOJNy4YuTh  HccienoBarenu? Ilpennmoxkure  pa3zymHOe

oObsicHeHne  OOHapyeHHOTO  siBieHHs. OTBET  MOATBEPAUTE  PACUETOM.
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JIONOJIHUTENIPHO HW3BECTHO, YTO B Cllydae aJcopOIMu MeTaHa dmyx = 31,9

MMOJIB/ Tyarepuana:

CnpaBoyHble JaHHbIe, HEOOX0AMMBbIE /IS pelleHus] 3a1aUM:

3aoaua 3
AJicopO1uio ra3oB Ha TBEPAOU IMOBEPXHOCTU B PSJIE CIydacB MOKHO OIHCATh

KaK 00paTuMyr0 XUMHUYECKYIO PEAKIUIO

K
A+Z — AZ

rae 4 — MoJIeKyJ1a rasa,

Z — cBOOO/IHBIN aKTUBHBIN HEHTP TBEPIOI MOBEPXHOCTH,

AZ — 3aHATBIN MOJIEKYJION A aKTHUBHBIN LIEHTP MMOBEPXHOCTH.

K — xoHCTaHTa paBHOBECHs aJICOPOLIHH.

B npubnuxenusx Jlenrmiopa mosaraercs, 4YTO TMPOUCXOAUT 3arlOJHEHUE
MOBEPXHOCTU TOJIBKO OJHHMM CJIOEM YaCTHIL], BCE LIEHTPHl TOBEPXHOCTU PABHOLICHHBI
Y HET B3aUMOJEHCTBUIM MeX a1y aJcopOMPOBaHHBIMH YAaCTHIIAMU OJTHOTO COPTA.

1. Onpenenute 3Haku ¢ynkumii AG, AAH u AS nans camonpou3BoIbHOM
aacopommu. Kakum GakTopom — SHTAIBIUUHBIM HIIA YSHTPOIMUNWHBIM — ONPEAEIIACTCS
MpOTEeKaHUEe JaHHOTO Mpolecca? KpaTko oObsicHUTE.

2. Kak BiamsieT M3MEHEHHE TeMIepaTypbl Ha paBHOBecue azacopOrmu? OtBer
00OCHYHTE.

3.3Has JdaBieHHE Tra3a M KOHCTAHTYy paBHOBECHS aJCOpPOLMHU, BBIBEAUTE
BbIp@XCHHE [IJI1 PABHOBECHOM CTENEHU 3amoyiHeHuss O TOBEpXHOCTH (JOIH
3aIOJIHEHHOW MOBEPXHOCTH) MOJIEKYJIaMU A Uil TPUBEAEHHOW MOZEIH aJCOPOLIHH.
Wcnonp3yiiTe MOHATHE MOBEPXHOCTHOM KOHIIEHTPALMM JJIs1 MOACYETa CBOOOAHBIX U

3aHATBIX aKTHUBHBIX OHCHTPOB ITIOBECPXHOCTH.
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4, Tlpouiecc KaTaqUTUYECKOTO OKUCIICHHMS YrapHOTO Tras3a MOXEeT ObITh

YIPOIIEHHO MPEACTABICH COBOKYITHOCTBIO TPEX CTAINMN:

Z+ COéZCO
27+ ozé 270
70 +7C0 227+ CO,
3Has MOJHYIO KOHIICHTPAIIMIO aKTUBHBIX IICHTPOB KaTanu3aropa [Z]o, qaBueHus
ra3oB M moJjaras, 4To aJcopOLMs ra3oB MOAYUHSETCS NpuOIKeHusM JleHnrmiopa,
BBIBEJUTE BBIPAXKEHHE UISI CKOPOCTU MPEICTABICHHOM KAaTaJIUTUYECKOW peakuuu
(ckopoctu oOpazoBanust CO;). CuuTaiiTe, 4YTO pABHOBECUS YCTAHABIMBAIOTCS
osicTpo. Kakue nopsanku no O, u CO nuMeer peakuust Mpy UX MaJIbIX JaBICHUAX?
5. CkopoCTh JaHHOW KaTaIUTUYECKOW PEaKIMyd MOXKET OBITh 3amucaHa TakKkKe
KaKk V = K,pp02c0020, THE O72c0 U 070 — CTENEHM 3alONHEHUS AKTHBHBIX LIEHTPOB
ITOBEPXHOCTHU Karaynu3atopa MonekyiaaMu CO n aromamu O COOTBETCTBEHHO.
Vcnone3ys naHHBIE ITyHKTA 4, BBIBEUTE BBIpAXKCHUE IS K, B JAHHOM 3aIIUCH.
6. JIunmyuka a1 Myx paboTaeT 10 TeX HOop, 0K Ha HEW He 00pa3yeTcsl MOJHBIN
CJION MPUIUNIIKMX MyX. MOXKHO JTU CYMTATh IPOLIECCHl B CUCTEME «MYXH — JIUITY4Ka»

aHaJIOTOM JICHTMIOPOBCKOH afcopOiuu? OTBET 000CHYMTE.

3adaua 4

MonekynspHble TNHHLIETHI — 3TO XHUMHUYECKHE COEIUHEHMs, CIOCOOHbIE
3axXBaThIBaTh JIPYTME€ MOJIEKYJIbI MEHBIIETO pa3Mepa, CBA3BIBAsICh C HUMHU C JIByX
IPOTUBOIOJIOKHBIX CTOPOH. OAHMM M3 MHOTOYMCIEHHBIX MPUMEPOB COEAMHEHUHN
NOoJOOHOTO  poja  SBJISIOTCA  aMUHOOOpaHbl € MPOCTPAHCTBEHHO  OJIM3KO
pacmoNoKeHHBIMA (DYHKITMOHATBHBIMUA TPYIIIAMH, KOTOPBIE CHOCOOHBI 0OPaTUMO
CBSI3bIBaTh MOJIEKYJY BOAOPOAA [0 peaKIUu

k1
A+ H2 AH2 ,
ko
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riae A — amuHo6opas. CtpykrypHas GopMmylia OAHOTO U3 BELIECTB
takoro tumna 1-(2-6opundenmn)-2,2,6,6-TeTpaMeTHIIITATICPHINHA @N

(BorylCAT) npuBezieHa Ha pUCyHKE CIIpaBa. By,

/

H

1. OObsacaute, KakuM oOpaszom ammHOOOpaH BorylCAT BorylCAT

MOJKET CBSA3BIBATH MOJIEKYILY BOIOPOAA.

Tepmonunamuka u kuHetuka peakiuu BorylCAT ¢ Bojopoiom ObLIN U3yUEHBI B
pactBope B CD,Cl, npu temmieparypax ot 0 mo 30 °C metonom criekrpockonuu SIMP.
B Tabnuue npuBeeHbl MOTyYEHHbIE 3HAYEHUSI KOHCTAHT paBHOBecus K¢ /it mpsimMoit
peakiuu (T. €. PEAKIMU CBS3BIBAHUS BOIOPOJA) M KOHCTAHT CKOPOCTH K, st

oOpaTHO# peakiuu auccorranuu komiekca AHo.

T, °C 0 10 20 30
K, M* | 110 | 50 30 10
k,,c* | 0,001 | 0,004 | 0,011 | 0,076
2. He mpoBoas pacu€roB, ompeaenute 3Haku >HTaIbnuu (AH®) u sHTpommM

(AS°) nns peakuMM — CBA3BIBaHHMS — Bojopojga amuHOOopaHoM  BorylCAT.
ApryMEHTUPYWUTE CBOM OTBET.

3. Haiimure 3nauenms AH® m AS® s peakiuu CBSA3BIBaHHS BOAOpOJA
amuHo6opanoM BorylCAT, cunTtas 3TH BEIMYMHBI MOCTOSTHHBIMU B MCIIOJIb30BAHHOM
B DKCIIEPUMEHTAX JUana3oHe TeMIeparyp.

4. OmnpenenuTe YHEPTUIO0 aKTUBAIMK JIJIs nuccoranuu komriekca BorylCAT ¢
BOJIOPOZOM.

B pactBop BorylCAT B CD,Cl, B Teuenue 1 cexyHpl 0apOOTHPOBAIH BOAOPO.
npu 0 °C. Tak kak B 3tux ycinoBusix BorylCAT naxogutcsi B O0JIbIIOM U30BITKE 1O
OTHOIIIEHUIO K BOJOPOAY, TO MOXHO CUHUTaTh, 4TO 3aBUCUMOCTb [H;] OoT BpemeHu

OTIMCBIBACTCS CIICAYIOMIEH GopMyITOi:

rae [H,]., — paBHOBeCHAast KOHIIEHTPAIUS BOAOPO/IA.
5. Onenure, dyepe3 Kakoe BpeMs Tociie Hadaja 6apOOTHPOBAHUS KOHIICHTPAIUS
CBOOOJTHOTO BOJIOpOZa B pacTBope OydeT OTIMYAThCS OT PABHOBECHOW B ITHX

ycloBusix He Oosee yeMm Ha 1 %.

56



© LIIMK BcOII o xumuu

B nBe oaMHaKoBBIX aMmyibl i CreKTpockonuu SAMP, BblIep:KuBaromme
HOBBINIICHHBIE JaBiieHus1, momectwm mo 0,50 M pactopa BorylCAT B CD,Cl, ¢
koHIeHTpanueit 0,05 M. Uepes o6a pacTBopa NMpoNycKaad aproH mpu arMochepHOM
JABJICHUU B TEUEHUE MUHYTHL. 3aTEM Yepe3 pacTBOpP B MEPBOM aMIyle C MOMOUIBIO
TOHKOTO Kamwjulsipa, JOXOMAIIEr0 JI0 JHA AaMIylbl, B IPOTOYHOM PEXKUME
OapOoTupoBai  Bomopox  npu  gaBieHuu 5,0 6ap 0 yCTaHOBJIEHHUS
TEPMOJMHAMUYECKOTO paBHOBeCHs. B ciayuae BTOpoil ammyinsl BOAOPOI OBICTPO
HAITyCTWJIM B BEPXHIOIO YacCTh aMITyJIbl, H3HAYAJIBHO 3alOJIHEHHYIO apTOHOM, JI0 TE€X
nmop, Moka oOllee JaBleHHE B ammyile He jgocturio 5,0 6ap (KOIM4eCTBO
PACTBOPUBILIETOCS 3a 3TO BpEeMsi BOJOpOAa MPEHEOPEKUMO Majo). 3aTeM TOCTyI
BOJIOpOJA MEPEKPHUIH, a aMIyJly OCTABWIM JI0 YCTAHOBJIECHHUS TEPMOJMHAMHUYECKOTO
PaBHOBECHS.

6. [l pacTBOpOB B 00eMX aMITylIaX pacCUMTalTe MOJBHYIO JIOIK BOAOPOAA ¢,
cBs3aHHOTO B KoMIuiekc ¢ BorylCAT, ot o61iero koinyecTBa BOAOPOIa B PacTBOPE.
OkcnepuMenTtsl npoBoawinchk npu 0 °C. Cuuraiite, 4To ammyiabl UMEKOT (OpMy
HWIMHAPA ¢ BHEMIHUM auamMeTrpoM 5,0 MM, ToamuHoW cteHok 0,77 MM U BBICOTOM
20,3 cMm. 3aBUCUMOCTh PACTBOPUMOCTH BOJIOPOJIA OT JABJICHUS MOJUUHSIETCS 3aKOHY
I'eHpu (cM. cipaBOYHBIE JTAHHBIE).

CnpaBoyHble JaHHbIE:

3aBHUCUMOCTb KOHCTAHTBI PABHOBECHS OT TEMITEPATYPHI:

YpaBHeHue Appenuyca:

3axkon Ienpu: , tne C — koHIeHTpamus raza B pacTtBope, H-—
KoHcTaHTa ['eHpu, P — mapruanbHoe 1aBieHne ra3a HaJl pacTBOPOM.

Koncraura lerpn s Hp mpu 0 °C: H =2,10-10" momns-1 +6ap .

1 6ap = 10° ITa.

3adaua 5
Asnenue ¢uyopeciieHn 061710 OTKPHITO CTOKCOM TIpH HAOIOJEHUU TOTO, YTO

HCKOTOPBIC BCHICCTBA IIpHU O6J'Iy‘l€HI/II/I HCBUIUMBIM y.]'IBTpa(i)I/IOJ'IeTOBBIM HN3JTy4YCHUEM
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CBETITCSI CUHMM CBETOM. B 0oO0miem ciydae npu HOMIOLIEHUHM BEIIECTBOM CBETa C
ONPEAEICHHON JUIMHOM BOJIHBI A MOMKET U3Jy4aTbCid CBET C JPYrod JUIMHOU
BOJIHBI Ap. Paznmuume Mexay JJIMHaMU BOJIH MOXET OBbIThb OOYCIIOBIEHO TEM, YTO
nepemieamas B BO30Y)KIEHHOE 3JEKTPOHHOE COCTOSIHUE  MOJIEKYJa WA
KpUCTAJUIMYECKasl PEIIeTKa BO3BPAILAETCA B HEBO30YXIEHHOE COCTOSHHUE, HO HE Ha

HYJIEBOM, a Ha OIMH M3 BO30YXJCHHBIX KojieOarenbHBIX ypoBHEH. M3BecTHO, yTO
. 1
SHEprus N-ro Koje0aTeNnbHOro YpOBHS omuckiBaercs ¢opmynoit E, = n+§ hv,

IJIe V — 4acToTa KojeOaHui.

1. Beipa3zute AuHY BOJIHBI UCITyCKaHUS A, U€pe3 AJIMHY BOJIHBI BO3OYXACHUS A,
HOMEp KoJie0aTeNbHOrO YPOBHS N, HA KOTOPBIA BO3BPAIAETCA MOJEKYIa, U YacTOTY
KoJIeOaHui v.

(CauraiiTe, 4yto 10 BO30YXJCHMS, a TakXKe B BO30YKICHHOM COCTOSHHUH
MOJIEKYJIa HaXOAUTCS Ha HYJIEBBIX KOJIEOATEIbHBIX YPOBHSX).

Yacro BemiecTBa (QIyopecuUpyOT, OJHOBPEMEHHO HCIYCKas CBET C Pa3HbIMHU
JUIMHaMU BOJIH. [Ipy 3TOM pa3HOCTh 4acTOT HCIIyCKaeMOIO CBETa ISl COCEIHUX
MaKCHUMYMOB UHTEHCUBHOCTH B CIIEKTPE OJIMHAKOBA.

2. BeIpa3zure 3Ty pa3HOCTb Yepe3 Te ke MepeMEeHHbIE, UTo U B 11.1.

C nomoupl0 U3MEPEeHHs] UHTEHCUBHOCTH (PITyOpEeCUEHIIMM MOYKHO OIpPEAEIsATh
OYeHb MaJible KOHIEHTpauuu (IIyOpPECIEHTHBIX MOJIEKYJ, a TaKXe H3ydaTh
XUMHUYECKHE MPOLECCHI C UX YYACTHUEM.

benkoBble MOJIEKYIIbI CIOCOOHBI K (PIIyOPECUEHUMHU 32 CYET MPUCYTCTBUS B UX
aMUHOKHCIIOTHOM MOCJIEe0BaTeNbHOCTH TpunTodana u tuposuna. Ilpu obpasoBanun
KOMILJIEKCOB TaKMX OEJIKOB C HU3KOMOJIEKYJIIPHBIMUA COEIUHEHUSIMU (PIIyOpeCUeHUUs
MOJKET UCUE3aTh.

benox ansOymuH CBS3bIBacTCS € ackopOMHOBOM Kucimoroit (L) B MompHOM
cootHomieHn! 1 : 1. bpui MPUTOTOBNIEHBI PACTBOPHI C OJIMHAKOBOW KOHUEHTpALHUEH
6eka 1,0:10° M u pasnuuHbIME KOHLEHTPAIMSAMHE JINrafHga. V3MepeHHbIe 3HAYCHHS
MHTEHCUBHOCTU (payopecueHimu F (KoTopas mnponopruoHajgbHa KOHLEHTPALUU
HECBSI3aHHOTO OejKa) MpuBelAeHbl B Tabmuue. MHTEHCMBHOCTH BO30YXKIaIOIIETO
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H3JIy4YCHHA B XOAC SKCIICPUMEHTA HE MCHSCTCA.

cL/ M F, omu. eo.
0 923
1,0-107* 352
2,0-10°* 218
3,0-10°° 160
4,0-10°* 126
5,010 101
6,0-107" 84

3. Halinure 3HaYeHWe KOHCTAHTHI YCTOWYMBOCTH KOMIUIEKCA albOyMHHA C
ACKOPOMHOBOM KHCJIOTOH.
CHMXCHHE HHTEHCUBHOCTH (MIYOPECIICHIIMH MOXET OBITh TaKXKe CBSI3aHO C TEM,
yTOo BO30YyXkAeHHOE coctosiHue (P*) mpu coymapenun c¢ apyroii monekynon (L)
nepexonut B HeBo3OyxkiaeHHoe (P) 06e3 wucnyckanust cBeta. Ilycth KoHCTaHTa
CKOpPOCTH 3TOro Tporiecca paBHa K;, B TO BpeMs Kak KOHCTaHTa CKOPOCTH
U3JTy4aTeNIbHOTO Tiepexoa paBHa K:
P*4+L—5 5P +L
P*—X 5P thy
4. [TokaxuTe, YTO TMPU TamleHWH (IYOPECICHIIMH I10 BHIMICTIPUBEICHHOMY
MEXaHH3My M OTCYTCTBHHM KOMIUIeKcooOpa3zoBanus mexnay P u L 3aBucumocts

WHTEHCUBHOCTU (uiyopeciieHin F oT kouientpamuu L (C) mpu MOCTOSHHOM

F
0 ,
KOHLIEHTpauuu P BbIpa)kaeTcs ypaBHEHHEM = =K'c_ +1, rne Fy — uHTEHCHBHOCTE

dayopecuierimu npu ¢ = 0. Beipazure K’ uepes k; u k.

HekoTopble MOJEKYJIbl CIIOCOOHBI OJHOBPEMEHHO TacUTh (IYyOPECICHIIHIO
Oelka W 3a CYET CBSI3bIBAHUS, M 3a CYCT CTOJKHOBEHHH C MOJICKYyJaMH B
BO30YKIEHHOM COCTOSHUHU. CBsI3bIBaHUE albOyMHUHA ¢ KOPECHHOM TOXKE IMPOUCXOIMT
B MOJBHOM COOTHOIIEHHH 1 : 1. BBUIM TpPUTOTOBIEHBI PAaCTBOPHI C OJWHAKOBOM

. -6
KOHIleHTparer Oenka 5-10 "M pa3iuyHBIMH  KOHIIGHTpamUsMH Ko(euHa.
W3mepennbie 3HAYCHHUS MHTEHCHUBHOCTHU (ayopecieHnnn (koTopast

MPOTOPIIMOHAIEHA KOHIICHTPAIINH HECBA3aHHOTO OeJIKa) MPUBECHBI B TAOIHIIE.
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cL/M F ommu. eo.

0 953
2,0-10°* 399
4,0-10°* 231
6,010 158
8,010 115
1,0-107° 86
1,2:107° 68

KOHCTAHTBI
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3aaHu IKCIIEPUMEHTAJBHOIO TypPa

/esamoutit Knacc

Munepan KapHaJUIUT, Ha3BaHHBIH B  YeCTb
HEMEIIKOTO  TOpHOTro  uHXeHepa Pymombda  ¢on
Kapnamna, mMeer BakHOE MpakTHYECKOoe 3HadeHue. B
Poccun HaxomuTcsi OMHO M3 KPYMHEWIIMX MHPOBBIX

MECTOpPOXKACHUM dToro MuHepasa — ColmkaMckoe.

MuHepan HaxoAUT TNPUMEHEHHE B  XUMHUYECKOU
npommmneﬁﬁocm JUISL TIPOU3BOACTBA KaJlUsl W MarHus, a TakXe B CEJIbCKOM
X035IMCTBE KaK KaJduitHOe yaoOpeHue.

N3BeCTHO, YTO B COCTAaB KapHA/UIMTA BXOASAT XJIOPUIbl Kaldus W MarHusl.
KonuyecTBeHHBIM  COCTaB  KapHAJUIMTA  MOXKHO  ONPEACIUTh,  MCIIOIB3Ys
TUTPUMETPUYECCKUN METO/ aHaIM3a. Tak, CyMMapHO€ KOJIMYECTBO XJIOPUIOB KaJIUS U
MarHuss MOXKHO pacCuuTarh IO pe3ylabraraM TUTpPOBaHMS 10 Metoay Mopa.
CymHOCTh METOJa 3aKJII0YaeTCs B OCAXKJICHHM XJIOPUI-MOHOB B BHUJEC XJIOpHUIA
cepedpa Ipy TUTPOBAHUU CTaHAAPTHBIM PACTBOPOM HUTpATa cepedpa B MPUCYTCTBUU
WHJMKaTopa — Xpomara Kaius. B Touke SKBUBaJICHTHOCTH, KOT/Ia BCE XJIOPUJI-MOHbI
OCaXJaITCs1, 00pazyeTcst Xxpomar cepedpa KpacHOTo IBETa.

Jns  omnpeneneHuss  COIACpPKAHUS o) Na o)

MOHOB Mar”us yaoOHee BCETO \ o/ /—<
HCIOJIb30BaTh KOMIUIEKCOHOMETPUYECKOE N 0—Na
TUTpoBaHUE. B 3ToM MeTone B KauecTBe  HO NI

TUTPaHTAa MCIOJB3YIOT  JUHATPUEBYIO />—/ HO \

COJIb ATUJICHAMAMHUHTETPAYKCYCHOM

Tpunon b
kucinotel  (QATA wmm Ttpuion b: pron

(NaOOCCH,)(HOOCCH;)N-CH,—CH,—N(CH,COOH)(CH,COONa)), xkotopast ¢
KaTHOHAMK  OOJIBIIMHCTBA METAJIOB, KpOME IICIOYHBIX, HaeT YCTONYHBBIE
KOMILTIEKCHBIE coeauHeHuss cocraBa 1:1. Touky SKBHBAJIEHTHOCTH (DHKCHPYIOT C
IIOMOIIBI0 METAUIOMHINKATOPOB, HampuMmep, spuoxpoma uepHoro T. JlaHHBIH
UHIAKATOP TaK:Ke 00pasyeT KOMILIEKC ¢ MOHOM MAarHHs, MMEIOIIMN XapaKTepHYIO

OKpACKy, HO MEHE€ YCTOMYHBBIM, 4yeM KoMmiuiekc marnusiac O TA. Ilostomy mnpu
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TUTPOBAHUU BBICBOOOXKIIAETCS CBOOOTHBIM MHAUKATOP, UMEIOIIUN IPYTYIO OKPAacKy
[0 CPaBHEHHUIO C MHAMKATOPOM, CBSI3aHHBIM B KOMIUIEKC, BCIEACTBUE YETO B TOUKE
HKBUBAJIEHTHOCTH MPOUCXOJUT U3MEHEHNE OKPACKHU.

Bam Bpimana wmepHas konba, cojepkamas oOpasell  pacTBOPEHHOIO
KapHAJUIUTa, W METOJIUKH apreHTOMETPUYECKOTO M KOMIUJIEKCOHOMETPUYECKOTO
TUTpOBaHUs. BHUMAarenbHO O03HAKOMBTECH C  METOAMKAMU W TMPOBEAUTE
KOJIMYECTBEHHOE ONpe/ielieHne XJIOpuAa Kajausi U XJopuja MarHus (B rpaMMax) B
BbIJIAHHOM Bawm pactBope.

OTBeThTE HA TEOPETUYECKUE BOIIPOCHI:

1. Kakue eme MuHEpasibl, coepKallue Kaaud WM MarHuii, Bam u3BecTHBI?
[IpuBeauTe X Ha3BaHUS U COCTaBHI (110 IBa MUHEpaJia I KaKI0T0 METaIa).

2. V3BecTHO, 4TO MOMUMO XJOPUAOB Kl U MarHus B COCTaB KapHaJUIUTa
BXOAUT ruzapatHas Boja. I[lyctes B BameM pacnopsikeHUM €CTh KapHaJUIUT COCTaBa
KCIxMgCl,x6H,0. Tlpemmoxutre cHnocod BBIICICHUS YHUCTOTO MarHus W3
KapHauTa. ONUIIKTE MOCIEI0BATEIbHOCTD ONEPaIlMi U 3alUIIUTE YPABHEHUS BCEX
MPOTEKAIOIINX MTPU 3TOM XUMHUUYECKUX PEAKIIHA.

3. Hopma BHeceHHMS KaJdMIHBIX MHUHEPAJIbHBIX yIOOpeHUW moj KapTodenib
coctaBisieT B cpenHeM 120 kr Ha 1 ra B mepecuere Ha K,O. Ho xaprodens —
KyJabTypa, UYBCTBUTEJIbHAS K XJOpPY, TMOITOMY [Jii HETO0 PEKOMEHAYyeTCs
UCIIOJIb30BaTh KAJIMMHBIE YIOOPEHUSI C MaJibIM COJEp>KaHUEM XJopa Wi 6e3 XJopa,
Hanpumep, kamumaruesuto (K,SO,-MgSQOy).

[Ipennoxkure cocoO mpeBpailieHrs KapHAUIMTa B CyJIb(arsl Kaaus U MarHusl.
Paccuuraiite, kakyto maccy kapHaumra coctaBa KCIxMgClyx6H,O neobxomumo
B3STh Ui ynoOpenus 1 ra kaptoenbHOro mossi.

4. TloueMy KOMITJIEKCOHOMETPUYECKOE TUTPOBAHUE MArHus MPOBOJAT B Cpele
aMMHavHOTO Oydepa?

PeakTuBbl: jauctwuiupoBanHas Boaa, 0,02M AgNOs;,  0,01M D/ITA,
HachklleHHbId pactBop K,CrO,, apuoxpom yepnbiit T, ammuaunsbiii Oydep.

Oo6opynoBanue: Konba mepnas (100 mut) ¢ mpoOKoi, BOpOHKA CTEKJISIHHAS TSI
3allOJIHEHHST OIOpeTKH, Kojaba KoHmueckas s tutpoBanus (250 mur) — 2-3 mT,
nunetka (10 mu), 6ropetka (25 mit), mepabiid nuauHAp (100 MiT), cTakaH CTEKIISTHHBIN

JUTSI CITMBA, TPYIIIA JJIsl 0TO0pa pacTBOPOB, IIINATENh, BOJSHAS OaHsI.
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Memoouka onpeodenenus

1. Onpeoenenue xnopudoe no memody Mopa. Beinanneiii Bam pactBop B
MEpHOM Kosibe JOBEeIUTEe IO METKH, 3aKpONTE MPOOKOM M THIATENIbHO NEepeMelIainTe,
MHOTOKpaTHO TepeBopaunBas koyi0y. C MOMOIIBI0O BOPOHKH 3alleiTe B OIOPETKY
CTaHJApTHBIN pacTBOp HUTpara cepedpa, 3amojHUTe HOCUK OropeTku. C MOMOIIbIO
MUINETKH OTOEpUTE aJUKBOTY aHAJIMU3UpyeMoro pactBopa oObemoM 10 M u
nepeHecuTe ee B Koiuly Il TUTPOBaHMsI, mpubaBbTe 3 —4 KalulM HACBIIIEHHOTO
pacTBOpa Xpomara Kajlusg U TUTPYHUTE MPU SHEPTUYHOM MEPEMEIIMBAHUU PACTBOPA C
oOpa3yrolumMcsi B Tpoliecce OCaakoM. TUTpoBaHME 3aKaHUYMBaWTEe, KOTIA YHCTO-
JKEJTHIA IBET OCaJKa MPUOOPETET KPacHO-OypbIii OTTEHOK (3TOT MEPEXoi JOKEH
OPOU30UTH OT OAHOW JUIIHEW KaruM TUTpaHTta). lloBTOpUTE aHaJIOrMYHYIO
IpOLENYpY, OKa HE MOIYYUTE TPU pe3yabTara, oTinyaromuecs He oonee yem Ha 0,1
M. PesynbraTel ycpemHHWTE W paccUUTaiiTe cymMMapHO€ cojepkaHue (B MOJb)
XJIOPHUJIOB B BbIJaHHOM Bam pactBope. BropeTky, BOpOHKY U KOOy JUIsl TUTPOBAHUS
IIPOMOMTE BOJIOIIPOBOAHOM BOAOM, 3aT€M OMNOJIOCHUTE TUCTUUIMPOBAHHON BOJOM.

2. Onpedenenue mazuua memooom «Komniaekconomempuu. OIOIOCHATE
CTEHKHU OIOpeTKH HeOONbIIUM KomudecTBoM pactBopa DITA. C nmomouiso BOpOHKU
3alOJIHUTE OIOpeTKy cTaHaapTHeIM pactBopoM OIJITA. C mnomompio MOUIETKH
oTOepUTE AITMKBOTY aHAJIM3UPYEMOro pactsopa oobeMoMm 10 M U mepeHecure ee B
KOJIOy A1t TUTpOBaHus, 1o0aBbre 70—80 M1 IMCTUIIMPOBAHHOM BOJIBI M HArpeuTe 10
60-70°C na BomsHOM Oane. K Harperomy pacTBopy mpuOaBbTe 5 MJI aMMHAYHOTO
Oydepa 1 Ha KOHUMKE IIMNATeNsi MHAUKATOpP 3pHoxpoM udepHblii T 1o oOpa3zoBaHus
BUHHO-KPacHOM OKpacku. TurpyiTe pacTtBop craHgapTHeIM pactBopoM JITA 1o
Mepexojla OKpPacKM U3 BHHHO-KPACHOM B CHHIOW. [loBrOopuTe aHaIoOrM4yHyrO
MpOLEaYypY, MOKa HE MOIYYUTE TPU pe3yabTara, oTinyaromuecs He oonee yem Ha 0,1
M. Pe3ynbTarel ycpeAHUTE W paccUUTaiiTe colepkKaHue XJopuaa Marhus (B
rpaMMax) B BbIJaHHOM Bam pacTBope, ecii peakiusi TPOTeKaeT B COOTBETCTBUU CO
CJIEIYIOLIUM YPaBHEHUEM:

Mg* + H,Y* = [MgY]* + 2H", rre Y* = (OOCCH,),N-CH,—CH,—N(CH,C00),
C yyeTroMm pe3ynabTaToB, MOJYYEHHBIX MPH HCIOJIB30BAaHUU MeToja Mopa,

paccuuTanTe coliep;KaHue XJIopHaa Kainus (B rpaMMax) B BBIJAHHOM PacTBOPE.
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Hecamwtit kKnacc

JlexapcTBeHHBIN npenapar «ACKOpOMHOBAsI KMCIIOTA C
TJIFOKO301» SIBISIETCSI U3BECTHBIM BUTAMUHHBIM CPEICTBOM,
OKa3bIBAIOIIMM METAa0O0IUYECKOe JACHCTBUE, YUACTBYIOIIUM B

peryaupoBaHuu OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX

IIPOILIECCOB, pereHepaunu TKaHeu. lIpum ero npumeHeHnn

HOBASR KM(IOTH
. MOKO30!
OTMEYaeTCs MOBBILIEHHE YCTOMYMBOCTH OpraHu3Ma K
UHEKIHSAM.
OH
HO o) o KonmdectBeHHoe  ompeaeneHue  JACHCTBYIONINX
KOMIIOHEHTOB ~ JIaHHOTO  JIEKAPCTBEHHOI'O  Iperapara
MOXXHO TIPOBOIUTH TPHU COBMECTHOM TIPUCYTCTBHH,
HO OH
ackop 6unoeas Kucioma UCIOJIb3ysl METOA HMOJOMETPHUYECKOTO TUTPOBaHUA. ITO

BO3MOXKHO 6JIEll“OI[Elp5[ paSJII/I‘{HOﬁ CKOPOCTH OKHCJIICHUA

ACKOPOMHOBOM  KHCJIOTHI W  TUIIOKO3BI  PacTBOPOM  HOa. HR#D
AckopOuHOBas KHCJIOTa MI'HOBEHHO OKHCJIIIETCS 10 H———OH
neruapoackopomHoBoit KUCIOTH (CsHgOg), MMerOIIICH B CTPYKTYpe HO——H
TpU KapOOHWIBbHBIC TPYIIBI, MPU JOOABICHUH CTaHIAPTHOTO ::: 2:
pacTBOpa HOAa, MO3TOMY JUIsI HEE XOpOIIO MPUMEHHUM METO]

) CH-CH
npsaMoOil  wojgoMeTpuu.  [IIfOKO3a, HECMOTpPS Ha  JIETKYIO D-Tiioxosa

OKHUCIISIEMOCTh aJIbJICTHIHON TPYIIIbI, OKUCISAETCS J0 TIIFOKOHOBOM

KHUCIIOTHl JOCTAaTOYHO MEMJIEHHO, YTO HE IOMENIAeT OMNpPENeTUTh aCKOPOMHOBYIO
KUCTIOTYy B €€ mpucyTcTBuU. OIHAKO €ClM HWCHOJb30BaTh BapHaHT OOpPaTHOTO
MOJIOMETPUUECKOTO TUTPOBAHUS, TO B 3TOM CIllydae BO3MOXKHO OIpENETICHUE U
aCKOpOMHOBOM KUCJIOTHI, U TTFOKO3BI.

Bam BeIman oOpaser] JIeKapCTBEHHOTO Tpernapara «ACKOpOMHOBAsi KUCIIOTa C
[JIIOKO30i» W METOAMKH  OIpENeNieHHWsT KOMIIOHEHTOB Ipermapara MeETOJ0M
MOJIOMETPHUYECKOTO THUTPOBaHUSA. BHHMMAareIbHO O3HAKOMBTECh C METOJUKAMH U
MPOBEIUTE KOJUYECTBEHHOE OINpENCIICHUEe aCKOPOMHOBOW KHCJIOTHI M TJIIOKO3HI (B
rpaMMax) B BEIIAHHOM JICKaPCTBEHHOM IIperapare.
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OTBeThTE Ha TEOPETUYECKHE BOITPOCHI:

1. 3apucyiiTe CTpyKTypHBIE (HOPMYIBI aCKOPOMHOBOM KHCJIOTHI U TJIFOKO3HI.
CKOJIBKO XHUpalbHBIX ILEHTPOB (ACUMMETPUUYECKHX aTOMOB YIJIEPO/A) COACPIKUT
Kakgas Monekyna? OTMmMeTsTe uX Ha CTPYKTypHBIX (dopmynax (*). Ckomabko
IIPOCTPAHCTBEHHBIX U30MEPOB aCKOPOMHOBOM KUCIIOTHI CyllecTByeT? B kakoMm cirydae
YHCJIO XUPAIbHBIX LIEHTPOB B MOJIEKYJIE INIIOKO3bl OTIIMYAETCS OT yKa3aHHOro Bammu?
C yem cBsI3aHO MEJIEHHOE OKHUCIIEHUE TITFOKO3bI HOAOM?

2. 3anummuTe ypaBHEHHS BCEX XHMMHUYECKUX PEAKIUN, MPOTEKAIOMINX IpHU
BBITIOJIHEHUU DJKCepUMEHTa (5 ypaBHEHMI), MCHOJb3ys B Cllydae OpPraHUYECKHX
COCIMHEHUW CTPYKTypHble (opMynbl. M3BecTHO, dYTO B IIEJIOYHOM cpene
JETUIPOACKOPOMHOBAS KUCIIOTA HEYCTOMYHBA.

3. IloueMy THUTpOBaHHE PACTBOPOM THOCYIb(paTa CIEAYET MNPOBOAUTH B
muanazone pH 5-7? Kakue mporecchl MNPOUCXOAST B CHUJIBHOKUCIOW /
CUWJIbHOIIENOYHOM cpene? OTBET MOATBEPAUTE COOTBETCTBYIOIIMMHU YPAaBHEHUSMHU
pEaKIHil.

4. C xakoil 1enapl0 B pacTBOp THOCyIb(ara HaTpus HOOABISIOT KapOOHAT
HaTpus’?

5. Ilouemy npu TUTPOBAHUM HMOAA PACTBOPOM THOCY/Ih(para HaTpUs Kpaxmal
MPUOABIIAIOT B KOHIIE TUTPOBAHUS?

PeaxkTuBbl:  gucTwmupoBanHas  Boma, 0,02M I,  ~0,02M Na,S,0s,
0,005M K,Cr,07, 0,2% xpaxman, 1M H,SO4, 10% NaOH, KI (TB.).

Oo6opynoBanue: Konba mepras (100 mur) ¢ mpoOKkoii, BOpOHKA CTEKJISTHHAS IS
3aMOJIHEHHST OIOpPETKU, Koba KoHWYecKas s TuTpoBanus (250 mun) — 2 -3 miT,
nunetrka (10 mi), Oropetrka (25 mi) — 2 WT., UAJIAHIAP MEpHbIA (25 mut), cTakaH
CTEKJISTHHBIN JIJIs1 CIIMBA, TPyIa IJisi 0T00pa pacTBOPOB, CTEKJIO YacOBOE MM TTPOOKa
— 3 mT., OIOKCHI JJII HAaBECOK HMOJWJA Kajdus M aHAIM3UPYEMOTro JIEKapCTBEHHOTO
npemnapara.

Memoouka onpedenenus
1. Cmanoapmuzayus pacmeopa muocyrvhama nampusn. C TOMOIIBIO

BOPOHKH 3ajieiiTe B OAHY W3 OIOPETOK PACTBOpP THOCYIb(ara HATpHs, 3aMOJHUTE
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Hocuk. OtOepute numerkod 10 M CTaHZAPTHOrO pacTBOpa AMXpOMATa Kalvsi U
nepeHecutre B KojlOy aisi TUTpoBaHus, mpubaBsTe 15 M 1M pactBOpa cepHoM
KHUCIIOTBl, OTMEPEHHOI0 IIWIMHIApPOM, W | T uWomujaa Kajus, MpeIBapUTEIbHO
pacTBOopeHHOTO B 1-2 ™M1 Bozbl. KonOy 3akpoiiTe mpoOKOi MM 9acOBBIM CTEKJIOM U
OCTaBbTE CTOATh B TEMHOM MECTE Ha 5—7 MUH, TaK KaK PEaKLMs MEXAY TUXPOMaTOM
Y MOJUJIOM KaJlis MPOTEKAeT BO BPEMEHHU.

[lo wcTeyeHMM yKa3aHHOTO BPEMEHH BBLACIMBIIMNCA HOX OTTUTPYMUTE
pacTBOpOM THOCYJb(ara HATpHsl, MPUOABIISIS €ro cHavaja ObICTPO, 3aTEM MEIJICHHO,
MO KaruisgM, MpU NepeMEeIIUBaHUU JI0 MOTYYEHHUsI CBETIIO-KEJITONH OKpAacKU pacTBOpa.
[Tocne »toro mpubaBsTe 1—2 MII pacTBOpa Kpaxmala, mepeMelraiTe u mpoaoinKanTe
TUTPOBAaHUE M0 KaljIiM JI0 IEpexXofa CHUHEH OKpacku pacTBopa B OECIIBETHYIO.
[loBTOpUTE AHAJNIOTMYHYIO NPOLEAYpPY, IOKa HE TNOJY4YUTe TPU pe3yJibTaTa,
omnyatonecss He Oosnee yem Ha 0,1 mu. PaccumTaiite cpeaHio0 KOHIIEHTPAIUIO
pacTBopa THOCYNb(ara HaTpHUs.

2. Ilpuzomosnenue pacmeopa onpeoenaemozo 1eKapcmeeHHoz0 npenapama.
Brinannbiii Bam o0pasen nexkapcTBEHHOTO IMpenapaTra KOJIMYECTBEHHO NEPEHECUTE B
MepHyto kosi0y Ha 100 My, pacTBOpuTe B HEOOIBIIIOM 00bEME BOABI, MIEpEMEIIANTE U
JIOBEJIUTE PAcCTBOP B KOJOE 110 METKHU. 3akpouTe Koja0y MNpoOKOMl M TIIATEIbHO
nepemMenIaiiTe, MHOrOKpaTHO MepeBopaynBas Koioy.

3. Onpeodenenue cooepicanus AcKkOpOUHOBOU KUCTOMBL MEMOOOM NPAMOIL
uooomempuu. C MOMOIIBIO BOPOHKH 3aJIeT€ BO BTOPYIO OIOPETKY CTaHIapTHBIN
pacTBOp MOJa, 3aNOJHUTE HOCUK. C MOMOIIBIO YHCTOM MUIETKU OTOEPUTE aIMKBOTY
MPUTOTOBJIEHHOTO pacTBOpa JIEKApCTBEHHOro Impenapara odobemoM 10 min u
nepeHecuTe ee B KoJIOy JUIsl TUTPOBaHUA, 100aBbTe MEpHBIM HuauHApPoM 20 ma 1M
pacTBOpa CEpHOM KHCIOTBI M 1-2 M pacTBopa Kpaxmana. TutpyiTe mnpoOy
pPacTBOPOM HOJA A0 IMOSBICHUS CUHEH OKpacKku, He ucue3aroueid B teueHue 30 cek.
[loBTOpUTE AHAJOTMYHYIO NPOLEAYpPY, IIOKa HE TOJNYyYUTE€ TPHU PE3ybTara,
omMyarommecss He 6osxee yeM Ha 0,1 mu. Pe3ynbrarel yCcpenHHMTE M paccuuTaiTe

COACPIKAaHNUC aCKOp6I/IHOB0ﬁ KHCJIOTBI B BBIZIAHHOM JICKAPCTBCHHOM IIPCIIapare.
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Oounnaouamelii Knacc

ApoMaTHueckne COCIUHCHHMsI, COACpXkallie pazTudHble (YHKIIMOHATBHBIC
TPYyNIbI, TIUPOKO HWCIONB3YIOTCS B  MEIWIIMHCKOW TIPAKTUKE B  KadyeCTBE
AHTHCENITUKOB, AHAJIBICTUKOB, MPOTHBOBOCHAIMTEIBHBIX U KAPOTIOHHKAIOIINX
CpPEICTB.

B ¢dapmamneBTnueckom aHanmm3e OINECHKA TMOMJMHHOCTA OPTaHUYECKHX
JICKQpCTBEHHBIX IMPEMapaToB B OOJBIIMHCTBE CIy4yaeB CBOIUTCSA K TPOBEICHUIO
KaueCTBCHHBIX peaknui (PYHKIMOHAIBHBIX Trpynn. Cpeld HUX MOXHO BBIJCIIHATH
peaknuy, OCHOBAaHHbIE Ha OOPa30BaHUM OKPAIICHHBIX XEIIAaTHBIX KOMIUIEKCOB C
KATHOHAMH HEKOTOPBIX MeTamioB (wame Bcero Cu®* u Fe**). Ommoii u3 Takmx
peaknmii SABISETCS THUIpPOKcamMoBas TMpoOa, MpUMEHseMmas ISl UACHTU(DUKAINH
MIPOU3BOJIHBIX KaPOOHOBBIX KHUCIIOT: B HICIIOUHON Cpejie TUAPOKCUIIAMUH, pearupys ¢
aMu7aMH, CIOKHBIMH dduUpaMHd ®  JIPYTUMH  TPOU3BOIHBIMH, 0O0pa3yer
THIPOKCAMOBBIE KHCIIOTBI, KOTOPBIE MOCIE MOAKUCICHUS MUHEPATbHON KUCIOTOU U
nocJiexyroniero npuodasnenus xuopuiaa sxenesa (111) odbpasyroT kpacHble WU KpacHO-

KOPHUYHCBBIC XCIIATHBIC KOMILJICKCHI:

/ Vi

R—C< + NH,0H —> R—C +HX

X NHOH
i—NH
3 R—C + FeCl; —= + 3HCI
F <—
NHOH ¥ O\C/R
NH A
= O\NH

/
R

Bawm BbImaHbl JecaTh MPOHYMEPOBAHHBIX CKIISTHOK, COIEPIKAIIMX CYOCTaHITUU
JICKaPCTBEHHBIX CPEJICTB WM UX MPEIIICCTBEHHUKOB!
— napa-aMUHOCAIUIUIIOBas (2-TuIpoKcu-4-aMUHOOCH30MHAs ) KUCTIOTA,
— cynbdanuoBas (4-aMUHOOCH30JCYTb(OHOBAS) KUCIIOTA,

— canuiuioBas (2-TUIPOKCUOCH30MHAsT) KHCJIOTA,
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— TUMOJI (2-U30mponmi-5-meTmideHon),
— acnupuH (2-areTokcnOeH30MHAs KUCIIOTA),
— maparietamorn (napa-aneraMuHO()EHON),

— denanetrs (N-(4-3TokcudeHunn)amneraMuy),

— OEeH30iTHas KUCTIOTA,
— aHecTe3uH (ATHI-4-aMHUHOOCH304aT),
— napa-aMuHO(DEHO.

3ananus

1. 3o0pa3zure cTpyKTypHBIE (DOPMYIIBI BCEX OINPENEIIIEMbIX BEIIECTB.

2. Kakue wu3 mpenapaToB HEJIb3S XPaHUTh B YCJIOBUSAX TMOBBIIICHHOMN
BIaxHocTu? OTBET apryMEHTHPYHTE W NOJATBEPAUTE YPABHEHUSIMU XHUMHUYECKUX
peaxkiui.

3. Ilpennmoxxute miaH OMNPENENICHUS AAHHBIX BEHIECTB C HCIOJIb30BAHUEM
UMEIOIUXCS Ha paboyux CTONaxX pPEakTUBOB. 3alMIIUTE YpaBHEHUS peaklun
oOHapyxeHusl (PyHKIHMOHAIBHBIX TPy B OOLIEM BUJIE.

4. Vcnionb3ysi HAXOJSIIIUECS Ha CTOJIE PEaKTUBBI M 000PYIOBaHUE, ONIPENEIUTE
BelllecTBa B Mpooupkax. ONMUIIUTE X0/ ONpeaeIeHUs.

5. llonyuute y wHaOmomarens TaOJETKy JIEKapCTBEHHOTO BeEIIECTBA W,
ucnonb3yst meroa TCX, onpenenute, kKakas TabjeTKa — aCIUPUH WM TTapareTamos —
obuta Bam Beimana. Ilpu npoemenuun TCX aHanu3a B KayeCTBE METUMKOB
UCIIONIb3YHTE paHee BblJaHHbIE BaM cooTBeTCTByommMe cyOctaHiuu. B nmcrte
OTBETOB 3apUCyWTE€ BHJ TMOJIYYEHHBIX XpOMarorpaMM U paccuutaite Ri ansa
METUYUKOB U OMPEACIISIEMOTO JIEKapCTBEHHOTO BEIIECTBA.

PeakTuBbl: guctwivpoBaHHas Boga, 10% Bomnwsie pactBopbl NaOH,
NaHCO;, HCL1% Bomnwiii pactBop FeCls, CBeXenmpuUTroTOBICHHBIN IIEIOYHON
pactBop NH,OH B 96% »Tanosne, 3TaHo.

OO6opynoBanue: mratuB ¢ npodupkamu (15 mT.), KaeILHUIBI C PACTBOPAMHU
peakTuBoB (6 WIT.), MIMaTeb, BOJAsSHAsA OaHs.

Hdaa TCX: crynka ¢ TECTUKOM JUIsi M3MENBYCHHS TAaONETKH, 3TAHOM IS
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pacTtBopeHusi 00pasloB, TpU KOPOTKHE mpoOupku, miactuHbl Silufol wmm Sorbfil,
9IIOCHTHI (XJ10podopm : atanoi (99 : 1), xmopodopm : ammuak : npomnanon-2 (9 : 2 :
9)), xpomatorpaduueckas kamepa (2 mT.), KADWUISIPbI, TPOABUTEIL — 5% BOJHBII
pactBop FeCls.
Memoouka npoeedenus TCX ananuza
Brimannyro TaOnmeTky W3MEIRIUTE B CTYNKE MPU TMOMOINM TMecThKa. B
KOPOTKYIO TPOOUPKY MOMECTUTE HECKOJIBKO MUJUTUTPAMMOB IMOJIYYEHHOTO MOPOIIKA
W pacTBOpUTE NpuMepHO B | M 3taHona. B nBe apyrue KopoTkue MpOOHpKH
MIOMECTUTE TaKHWe >K€ KOJMYECTBA pPAaHEE PACIO3HAHHBIX OOpasloOB acHUpHUHA H

mapancramosia, COOTBCTCTBCHHO, 1 PACTBOPUTC UX IIPUMCPHO B 1 M1 3TaHONA.

P B mepByro  xpomarorpaduyeckyro  Kamepy
Gunuwa N .
(crakaH, HakpbIThli wamkod Ilerpu) mnomecture
amtoeHT Nel —xsiopodopwm : 3tanon (99 : 1), Bo Bropytro
Kamepy — omoeHT No2 —xyopodopMm : aMMHak
nponanon-2 (9 : 2 : 9). BeicoTa 2/110€HTOB B cTakaHaX

HE JoJpKHA ObITh Oosbiie 0,5 cM. Kameps! HakpoiiTe u

ocTaBbTe Ha Hekoropoe Bpems (15-20 wmwuH)
TUHUWL __5 | o o o |

cmapma HACBIIAThCS MTapaMU PaCTBOPUTEIICH.
obp azey obp azey Ha naByx xpomarorpaduueckux IJIaCTHHKAX
nap ayemamoia acnup uHa
obp azey pasmepoM 4x10 cM KapaHAalIOM aKKypaTHO OTMETHTE
mabiemxku

JIMHUIO CTapTa Ha PacCTOSHUW MPUMEPHO | CM OT Kpas
miacTUHKKA. Ha nuHUM crapra OTMETBTE TPH TOYKM HA PAcCTOSHUM 1 CM Jpyr OT
JpyTa U C TIOMOIIBIO KaluJIsipa HAHECUTE:

1 — criupTOBO# pacTBOp MEPBOro METYUKA (TIapareramona),

2 — CTIUPTOBOM PACTBOP aHATM3UPYEMOTO JICKAPCTBEHHOTO BEIIECTBA,

3 — CIUPTOBOM PaCTBOP BTOPOTO METYMKA (ACTIMPUHA).

[TepByro MmIacTUHY TOMECTUTE B Kamepy C Mr0eHTOM Nel, BTOpyro — B KaMepy
c 2m0eHTOM Ne2 W BBIJICP)KMBAWTE 0 TE€X TOp, MOKA DIIIOCHTHI HE TMOIHUMYTCS

MPAKTUYECKU JI0 BepXa IMJIACTUHKU. [17acTUHKM U3BIIEKUTE U3 Kamep, 3auKcupymTe
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KapaHaamoM JIMHHIO (I)I/IHI/IHIa OJIIOCHTA.

[Tocne BhICymIMBaHUS MJIACTHHKH OOPBI3TalTe MPOSBUTEIEM —
5% pactBopom xmopmma xenesa (lIl). O6egure kapammamom | @ @
MPOSIBUBIHMECS CUHE-QUONICTOBbIE TATHA. Jlg Bcex  ISTEH
paccuuTaiite R

Ri — amo omnowenue onunvl npobeea sewyecmea (paccmosiHue .

om JauHUU cmapma 00 YeHmpa nAmHa) K OJIuHe npobe2a
pacmeopumers (paccmosnue om JUHUY cmapma 00 JUHUY Guruwa).
CpaBuuBass 3HaueHHs R; cjemaiiTe BBIBOL O TOM, TaOleTKa Kakoro

JIEKapCTBEHHOTO BelllecTBa Bam Oblia BbIJaHa.
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