Ilepuoanueckan cucrema snementos /LU, Menaeneesa

I II 11 v v VI VII VIII
1 1 2
H He
1,00797 4,0026
Bonopos Tenuit
2 3 415 6 7 R 9 10
Li Be B c N 0 F Ne
6,939 9,0122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
Jlnrwii bepwnii bop Yinepoj Asor Kucnopoi Drop Heon
3 11 12 | 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9898 24,312 | 26,9815 28,086 30,9738 32,064 35,453 39,948
Hatpuii Maruuii AJOMHHHI Kpemunii Docdop Cepa Xnop Aprou
4 19 20 21 22 23 24 25 26 27 28
K Ca Se¢ Ti Vv Cr Mn Fe Co Ni
39,102 40,08 44,956 47,90 50,942 51,996 54,938 55,847 58,9332 58,71
Kasinii Kanbuuit Cranjni Turan Banannii Xpom Mapranen AKeneso KoGaib1 Huxenn
29 30 31 32 33 34 35 36
Cu Zn Ga Ge As Se Br Kr
63,546 65,37 69,72 72,59 74,9216 78,96 79,904 83,80
Mean IHHK l"amit Iepmanmit Ml s Cenen | bpom Kpuirron
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
8547 87,62 88,905 91,22 92,906 95.94 199] 101,07 102,905 106 .4
PyGunii Crponumit Hrrpnii I [upkonnit Huobui Monuben Texnenmit Pyrenmii Pomit [Hannanmit
47 48 49 50 51 52 53 54
Ag Cd In Sn Sb Te I Xe
107,868 112,40 114,82 118,69 121,75 127,60 126,9044 131,30
Cepebpo Kaammii Hnnii OnoBo Cypsma Tenayp Hon Keenon
6 55 56 57 72 73 74 75 76 77 78
Cs Ba La* Hf Ta W Re Os Ir Pt
132,905 137,34 138,81 178,49 180,948 183.85 1862 190,2 1922 195,09
1leamii bapnii Jlantan Tadpumii Tanran Bousbdpam Pennii Ocmuit Hpuimii TlatHua
79 80 81 82 83 84 85 86
Au Hg TI Pb Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
Josoto PryTn Tammit Crunen Bucemyr IToaonuii Acrar Pajion
7 87 88 89 104 105 106 107 108 109 110
Fr Ra Ac ** Db Ji Rf Bh Hn Mt
[223] [226] 1227] [261] [262] [263] [262] [265] [266]
Oparnmmi Pajiuit AKTHHHI JlyOnmii Koawmornit Pesepdopnit bopnii 1 annii Meiitnepuii
*TAHTAHOH/IbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
140,12 140,907 144,24 [145] 150,35 151,96 157,25 158,924 162,50 164,930 167,26 168,934 173,04 174,97
Hepuit Ilpaseoanm Heonanm IIpomernit Camapuit Epponii lanonunmii TepOuii Jlucnposuii Toanmuit IpGuii Ty Hrrepbuit Jhorenui
** AKTUHOWJIbI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Ccf Es Fm Md No Lr
232,038 [231] 238,03 [237] [242] [243] [247] [247] [249] [254] [253] [256] [255] [257]
Topnit ITporakrunmii | Ypan Henynnii ILayTonwmii Anepuimii Kiopuit beprwii Kammdopuuit | Dinmreiinnii | Depmuit Meunenennii | Hobenmit Jloypencuii
[Ipumenanne: OGpasen TaGiIHILL HaNlEUaTaH W3 COBPEMEHHOIO Kypea juig noetynaromux B BY 3w H.E. Ky3smenko u ap. «Hauana xumun» - M., «Dxzameny», 2000
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OTkpbiTas XMMHYECKan oJauMnuana — 2022 11 knace Bapuanr 2

3ananne 1

[IpeBpauienue | Monb opmanbieruia B METAHOI IIPH B3aMMOZAEHCTBHH € BOAOPOIOM CONJOBOK/1aeTcs BeigeneHuem 131,9
kJ# TeryioTel, Toraa kak npu o0pasoBaHuM 1 MOJTb BOJIbI M3 MPOCTLIX BELLCCTB BbiessieTcs 286 kJDk.

J ) Jlokaxkute, 4TO npu cropaHuu | Momb MeTaHoNa BbijesieTcss GOJbLe TEMIATH, YeM MPH CropaHuu 1 Mok

/ (opmanbaeruaa.

| / 2) PaccuuTaiite Temnosble 3deKThl cropaHus MeTaHosa n GopManbIerua, yYnTbIBas, YTo MpH cropaHuyu 1 MoJib

' rpadura Beiienserca 394 k/Ix, a npu obpasoBanun 1 Mok opManbaeruia M3 TPOCTLIX BELIECTB BblIEISETCH

/ 116 xIx.

/' 3) HekoTopoe KojiMyecTBO METAHOIA COKIIIH B KAJIOpUMETpHUecKoii Dombe, MOMELIEHHOI B KAOPUMETP ¢ BOJ0i1,

macca kotopoii 4 kr. Temnepartypa BoJbl NpH 3TOM yBeaHuHiach Ha 58°. QmpeaenuTe Maccy COXIKEHHOrO

METaHOJIa, €C/IM MOCTOSHHas KanopumeTpa paeHa €, =1784,32%  a ynenbHas TemioemkocTh BOZIbI

const 2pac

cocrasnser C,(H,0)=41824%.

3ananne 2
B XUMH4eCKOH KHHETHKE NPUHATO KilacCH(HLNPOBATh PeakLHH MO BeHYHHE 0OLLEro nopsiKa peakiuH.
@usnyeckuii cMbICH NOPSAKA PeakLUHHd — 3TO YHCIIO OJHOBPEMEHHO HBMCHSIEO!HH’XCSI B IIpolecce KOHUEHTPALMIL.

[lopsnok peakunu MOXeT NPUHUMATL 3Ha4eHus oT 0 110 3, BKIHOYas ApoOHbIE BETHYHHBI.

K peakumsm HyneBoro nopsjka OTHOCST OOJILLIMHCTBO MeTEPOreHHbIX PEAKLIHIA.
CKopocTb peaklmii H)iesoco nopsoka He 3aBUCHT OT KOHLIEHTpauuii Berects. Toraa V,=ky, rae k, - KonctaHta

CKOPOCTH peakLHH HYJEBOro Mops/IKa.
CKopocTb peakuHit nepgoco nopsoka A —> B npsiMo mponopuioHaibHa KOHUEHTPALMH PeareHTa.

BbipaxkeHue 118 KOHCTAHTBI CKOPOCTHM TMEPBOrO TOPAJAKA: k]:lm Gy ; [mun™ ]| rne 7 — Bpems npeBpauieHus,
r Cr

C(} — WUCXO0JHasA KOHUEHTpaLHusA pearcHra, C: — KOHUEHTpalUHsd peéareHra, oCTaBluerocs B peAKUHH 1o HCTEYEHHUH BPEMEHH T

CkopocTs peakumi 6mopozo nopadka NponopUHOHANbHA MPOM3BEIeHHIO KOHUeHTpauuii A W B. BeipaxkeHue s

1. a

KOHCTAHTBI CKOPOCTH BTOpPOro nopsjaka: k. = I(Lf___), [_—_] Bb]pameuue OHCTAHTbI CKOPOCTH mpembeco

T

v

0 MOJIb - MUH

. | 1
nOpE()KCI IIPH PaBCHCTBE Ha4allbHbIX KOHLUEHTPALIUH PEArC¢HTOB! k] =— - _2) 5

22
2t C; C; More” | mun

r

BpeMﬂ, 3a KOTOpO€ pacxoayeTcsa IOJIOBUHA BELLECTBaA A Ha3bIBAIOT MEPHOIOM ToJypacnaaa (nonynpeapameﬂm) 1‘% .

33 BMCMMOCTD KOHLIEHTPALMM BE LLeCTBa A OT BpemeHn Jagatue

Peakumio  uesor nopsAaKa,  OMUCBIBAEMYHO
ypasHenuem A — B+ D, npoeenu mpH JABYX
temneparypax — npu 10°C n 40°C — 1 nonyuunu
cleayoLme KHHETHUECKHE JaHHbIe,
npe/cTaBlIeHHbIe Ha rpaduke.

55 N\ : / Onpepenure:

a) MOPAJAOK PeaKLIHH;
3 \u7s? (" /6) KOHCTaHTBI cxo{)cm peakuuu nipu 10°C u 40°C;

[
]

[A] monsfa
~

~ \B) TeMIepaTypHblif KodQQULUMEHT peakLnn ¥ .
~ r) nepuoj moiynpespalleHis A TpH 3aJaHHOH
' - HUCXO/IHOM KOHuc(Tpaunn 4 Monw/m mpH JIBYX

f

= o83 TeMrnepaTypax;

‘ 'y (1) Kak M3MeHWIadb CKOPOCTh PEAKLMM TPH 40°C
YTBI MOC/IE€ Hayajla peakuHH ro
CPaBHEHHIO C MCXQIHOH CKOPOCTBLIO peaKkLH?

P . 5 ; P 5 Yepe3 YeThIpe MH

Bpema, Mtk | et 13 10 it etz 400

3ananne 3 )
1[1aHOBOIOPOA WM CHHHMIIbHAA KHCIIOTA HCN — 57, Bbi3bIBatOLLKI Kucnopo;{oe roJioaHue TKAHEBOIO THMA.

OJHaKo, 3TO BELIECTBO OYEHB BOCTpC6OBaH0 B XMMHUECKOi MPOMBbIIUTIEHHOCTH . [IPH B3dUMOJIEUCTBHH C Kap60HHﬂthlMl/l
X

COeJIMHEHHAMH 06pa3yeT LHaHTHAPHUHBIL, HCTO/b3YHOLHECH B [POU3BOACTBE 3aMELICHH IX U HEnpeaelbHbIX Kap60HOBle

KUCJIOT, SBJISETCS ChIPbEM JTIA OJIYYCHUA AKpPHIIOHHUTPHIA, METHJIMETAKPH/IATa, XHMHUUYCCKHX BOJIOKOH H Ip.
B wHacToAmuid MOMEHT OJHHUM H3 paCﬂpOCTpaHeHHle METOAO0B [MMOJIY4YEeHHs FH&HOBO,&OPO,&& ABJIIAETCA METOI

AHpycoBa: NPsAMOH CHHTE3 M3 METaHa M aMMHaka B NpUCYTCTBHH BO3/lyXa Ha MIATHHPBOM KaTaiu3artope. Takxe HCN

MOYKHO TTONTY4YHTh H3 aMMHaKa M yrapHoro rasa B MPUCYTCTBHH JIMOKCHA TOpHS B Ka4ecTBe KaraausaTtopa.

M3BECTHO, 4TO MOJIEKY/IbI LIHAHOBOJI0PO/IA CYLICCTBYET B B

We ABYX TayTOMepoB, [Ipodondcenue na obopome



Aunon CN ~obpasyer npouHble KOOpAMHALMOHHBIE CBA3M C METAlJaMM, M 3TO €ro CBOHCTBO MCMONBL3YETCH B
peakiuK DJibCHepa NpH 100bIbe 30/10Ta VISl €r0 OT/IEEHUS OT MyCTOH NOPO/ibl: 30/I0TOCOAEPKALLYIO MOPOAY MEPEMELIHBAIOT
B pacTBOpe LMAaHWIA HATPWs, MPOINyCKas yepes 3TOT pacTBOP BO3AYX. DleMEHTAapHOE 30JI0TO pacTBOPSETCs BCICIACTBHE
0GpazoBaHus KOMILIEKCa, B KOTOPOM KOOPAMHAILIMOHHOE YHCII0 METALIa-KOMIIIEKC000pa3oBaTeis paBHO ABYM.

3ajanue
1) CocTaBbTe CTPYKTYpHbie (JOPMYIibl TayTOMepoB LnaHoBogopoaa. Kakas reometputieckas (opMa XapakTepHa

1S MOJIEKYJ1 3THX H3omepoB? KakoB xapakTep cBsi3eii M MEXaHH3M WX 00pa3oBaHnA B ITUX moJjiekynax? Kakosa
cTeneHb OKHC/IEHHS M BAJIEHTHOCTh aToMa yrilepoa B 9TUX Mosiekyax? Kakoid W3 M30MepoB, Ha Balll B3IJLAL,
sBnsieTcs Dojiee ycToiunBbLIM?

2) CocraBbTe ypaBHeHHst 000X ONMCAHHBIX cnocoboB noiydyenns HCN.

3) CocraebTe ypaBHeHHe peakuuH JibcHepa. Kakue THMbI XHMHYECKMX CBA3eH MPHCYTCTBYIOT B MONYHEHHOM
KOMILJIEKCHOM COeJIMHEHHH?

4) CocTaBbTe ypaBHEHHE B3aUMOIEHCTBHMA LIMAHOBOAOPOJA C aueToHoM. Kakne KHCIOThl MOXHO MONYYHTh M3
o6pazopaBierocs uanruapusa? CocTaBbTe cXeMy NpeBpalieHus (WM ypaBHeHHs peakimii) i NaliTe Ha3BaHus
kuciotam no Homenknatype MIOIMAK.

3apanue 4

K BemecTBY A — GeCLIBETHOI JKMIKOCTH ¢ XapakTepHbIM 3anaxom maccoii 138 r npudasunu 813 r 6pomuza docdopa
(I11). O6pazoBasiueecs kHAKoe (H.y.), HO JTErKOKHIIsIIee OPraHiiecKoe BEIecTBO D 0TOrHalM U3 PeakLMOHHOH cMecH U
pas/IeNIuIu Ha TPH pPaBHbIC YACTH, Bqugﬁ TPOJYKT peakuuH ((pochopreTyto KHCIOTY) 0TOPOCHIIH.

[lepByto 4acTb BellecTBa D'H%rpen_ C_H30BITKOM fcqﬂp‘roaoro pacTBOpa LueI04H, B pe3y/ibTate yero o0pa3osanoch
rasoo0pasHoe (H.y.) oprannyeckoe euectso E. Beco ras E“n]jonycmnu 4epes pasorperyo 1o, ];%90 °C TpyOuatyo neus, B
pesy/bTaTe 4ero MoayuyMiM cMech ABYX Ta30B (H.y.) — Bojopoaa W opranmueckoro raza G. I'as G mponycTuiu npu
MHTEHCHBHOM TIepeMellIMBaHUM uepe3 HarpeThiil 10 55°C BO/HBIA pacTBOp cMecH xjopuaa meau (1) ¢ xiopuaom aMMoHus,
B pesylbTaTe Moly4HIM razoo6pasHoe (H.y.) Belectso L, KOTOpoe OTAETHIHN 1 TILATENbHO BBICY LIHIH.

Bropyto uacTh Bewectsa D pacTBOPHIIM B JHITHIOBOM 3upe U NpUOaBHIIH K MOJIy4€HHOMY pacTBopy 24 I MarHus
(B BUJE CTPYXKH), IO OKOHYAHHM PACTBOPEHHS MAarHhs B PeakUHOHHYIO cMech NpHOaBW/IM BCe KOIMYECTBO BellecTsa L,
KOTOpOE MOJIHOCTLIO POPearnpoBalo, B pe3ylibTate 4ero 00pa3oBajics M yleTyuuncs (H.y.) roproumii raz Q ¢ nioTHOCTBIO
110 BOIOPOJY paBHoii 15, a B konbe ocTanoch Mnojy4eHHoe BellecTso M.

K ocrasuiemycs mojy4eHHOMY BellectBy M npubaBuiM TpeTbl0 4vacTe BewlecTBa D, B pesynbTate 4ero
obpaszoBaioch opranuyeckoe Betiectso R. Bewectso R npu B3aumoneiicteuu ¢ 6Gpomom maccoil 160 r, pacTBOpeHHbLIM B
YeThIPEXXJIOPHCTOM YIJIepo/ie, PUBENO0 K 00pa30BaHHIO OPraHHYecKoro sewlecTra T. Z Lo

M3BECTHO, 4TO NpU CKMUIaHWM Ha BO3JyXe BCEro KoJM4ecTBa nomydeHHoro rasa E oOpasyercs 44,8 n (H.y.)
YIJIEKUCTIOro ra3a U 36 mMI1 BOJbl.

3anasue
I 1. Onpepenure Bemwectsa D, E, G, L, Q u M, R, T u HanuwuTe ypaBHeHUs peakUuil UX NOJYHEHMS, HCIIOJIL3Ys
CTPYKTYpHbIe GOPMYIIBI BELLECTB.
2. Ompeaenure Maccy nonyveHHoro Bewectsa T. [1puseante cTpykrypHyto dopMyny BewecTsa T U HA30BUTE ero
u BeulectBo R no Homenknarype MIOITAK.
3apanue 5

BecuseTHoe kpucTainueckoe opraHuyeckoe BeuecTBo A ¢ 6pyTro-dopmynoit € H, (), BHECIH B PEaKUMOHHYIO

10
K010y, 100aBHIM U30LITOK PacTBOPa MM/IPOKCH/IA HATPUS M IIPOKUIIATUIIM, B pe3yJibTaTe BELECTBO A pacTBopuiock. [locne
OXJI&KIEHHUS! B PEAKUMOHHYIO KOOy NMpUOaBHIIM M0 KaMJIAM COJIHYIO KUCII0TY 10 c1a0OKUCIION peakiuu 110 YHUBEPCAbHOI
MHJIMKATOPHO# OymMare, nocine uero npudasIsaaH pacTBOp rupokapbOHaTa HATPHS 10 NpeKpallleHus BblaeneHHs rasa. Jlanee
B PEAKUMOHHYIO KOOy nomecTHan 6apboTep mapoBHKa M MPOBENH MEPErOHKY ¢ BOAAHBIM MapoM, AUCTHIUIAT coOpany U
YTIApHITH, NOJTYYHB KPUCTAIMYECKOE OPraHnyeckoe apOMaTHYeCKOe BEIECTBO b ¢ XapakTepHbIM 3amnaxoM.

Ocrarok B peakUMOHHO K0J16€ BHOBb NOAKMCIIHITH CONAHON KMCJIOTOR M OXJIauiy 10 IpumMepHo 4°C, B pesyJibTare
4ero Ha iHe Kosi0bl BeNain GecuBeTHbIe KPUCTABI BELIECTBA OPraHHYeCcKOro apoMaTHYeCKoro BelecTsa I, He HMEeroLero
3anaxa, KoTopele OTAeNUIN (uiibTpoBatneM. [1pn B3auMo/ielicTBHM HATPHEBOTO NPOM3BOAHOrO BeluecTsa b ¢ GpoMmeTaHoM
B BOJHOI Ccpejie Momy4aeTcs KHMAKOE KMCIOpOACO/epkKaliee OpraHndeckoe BellecTBo JI, ¢ MPHATHBIM 3aMaxoM, MJIOX0
gam?c;ﬁp;:me B BOJIE, 5IEMEHTHbIH aHaN3 KOTOPOTo M0Kasal cie/lyiollee cofepkanue yriaepojaa u sojopoaa: C - 77,78%:

= Iq 0.

Ilpn narpesannn sewectsa I' ¢ okcumom ¢ocdopa (V) nonyuaior (ocopryro KHCIOTY M KpHCTaIMYecKoe
opraHuieckoe BeilecTBo E, uMelolee MonspHyto Maccy 226 r/Moib.

3%gaﬂue
1. Onpenenure cTpykTypHYI0 (hpOpMyny BelecTBa A, HA30BHTE €ro Mo Homenknatype MIOITAK,

/
J 2. Hanuumre ypaBHeHUs BCeX OMMCAHHBIX peaKLHii, YKa3aB CTPYKTypHble dopmynsl Bewects b, I, ], E.
v 3. Ilpeanoxkure ypaBHeHHe peaklu CHHTe3a BelecTsa A u3 Bewects b u E.
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