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BewecTtBa-HegoTporu: noguctbin a3ot (NI;*NH;) n asua noaa (IN;)
B.H. Butep

Cpean OrpoMHOro 4ymcrna XUMUYECKUX COEOMHEHWA BCTPeYalTCsa U Takue, KoTopble
MOXHO MO npaBy Ha3BaTb HegoTporamu. OHM cnocobHbl B3pbIBATbCA YyXe OT cnaboro
TPEeHUs, NMPUKOCHOBEHUA WU JAaxe OT pes3Koro 3ByKa. Takas BbICOKasi HECTOMKOCTb 3TUX
BELWECTB OOBACHSETCS TeM, YTO UX XMMUYECKME CBA3M UMEIOT CRMLLKOM BbICOKMIW 3anac
cBOOOAHOM 3HEprMM, a NoToMy OYeHb HanpsbkeHbl. [Mpu nwobom yaobHom crnydae Takue
CBA3M pBYTCS, a 3Heprus BbicBOOOXOaeTca B Buae Tenna M ceBeta. Yacto npu aToMm
BbIAENATCA rasbl, KOTOpble coBeplalT O6omnblyd MexaHudeckyro paboty. CambiM
N3BECTHbIM U3 Takux coegmnHeHun aensaetcs nogmctbii a3oT, Niz*NHs3. C xumuyeckonm Toukm
3peHnsa gaHHoe BellecTBO Hboriee NnpaBuibHO Ha3biBaTb HATPUA Moaa.

MogucTtbii a3oT obpasyeTcsa B BUAE YEPHOro ocagka npu AencTBMm pactBopa amMmmmuaka
Ha KpucTannbl uopda. BmecTo Kpuctannuyeckoro moga MOXHO MCMNONb3oBaTb W €ro
CNMPTOBBLIA pacTBOp (KenaTenbHO Mnokpenye). Ho ¢ pacTtBopoM uoda oOnbIT Noryvaetcs
aaneko He Bcerga. HawatbipHbin cnupT npubaeBnsaoT B u3bbiTke. [lepen cmeluMBaHueM
peakTMBbl XenatenbHO oxnaguTb. [lonyyYyeHHbIM OCagoOK BO  BI@XHOM  COCTOSIHUMU
CPaBHUTENBLHO YCTOMYMB, HO MOCME BbICYLUMBAHMS OH B3pblBAeTCA Aaxe OT JIerkoro
NPUKOCHOBEHUS!, TPOMKOIO 3BYyKa urnv BoobLue 6e3 BUOMMbIX NPUYKH.

MHoOrMe XxumMukn B pasHoe Bpems MOBTOPSANM 3Ty npoueaypy, NO3TOMY S NpekpacHO
NOHMMalo, YTO OTroBapuBaTh HOHbLIX Konrer 6eccmbicneHHo. Ho Bcerga crnegyeT NOMHUTD, C
yeMm Bbl MMeeTe feno. Bo-nepBbiX He nonyyamTte MOAUCTbIA @30T B KOnmMyecTBe, Bonbliem
0.5-1 rp. Bo-BTOpLIX HE 3abyabTe NEPEHECTU BMNaHbIM OCaAO0K M3 CTEKMAHHOW Mocyabl Ha
Gymary n nofnoXute ero COXHyTb Ha MPOYHYK MOBEPXHOCTb. B MPOTMBHOM Criydae OCKOJIKM
CTeKkna MOryT paHuUTb OKpyxatowmx. He B3gymanTe cywmnTb 0cagok Ha Gatapee — 3TO OOuMH
N3 nyywmx cnocoboB yCTPOUTb He3dansiaHMPOBaHHbIM B3pbIB. [1pn pasnoXeHun Moamuctoro
a3oTa BblaenswTcsa guonetosoe obrako napoB moga. ATW Napbl HE TONbKO OOCTaBNAT
3CTeTUYECKOe HacrnaxaeHue, HO U AOBOMbHO €KUM — elle ofHa MpuUYnHa He denaTb Takow
3KCNepuMeHT B kBapTupe. [NpoBoauTb OnbIT criedyeT Nod BbITSXKKOW UKW Ha yruvue.

HekoTopble «3KCcnepuMeHTaTopbI» NbITalTCH UCNONb30BaTb MOOUCTBIN a30T ANS WYTOK
Hag okpyxatowumu. Kak npaBuno, aTO 3aKkaH4YMBaeTCs nepenyraHHbIMU OAHOKMACCHULaMMU,
yuyntensamu, cocegsiMn unu 3HakombiMun. OnpenenuTb, KTO 9TO cAernan, He cocTaBnser

Tpyaa. B pe3ynbraTe Takum «LUIyTHUKaM» NOTOM NPUXOOUTCS AONTO KPacHETb.
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B3pbIiB MoancToro asora oT Jfierkoro

NMPUKOCHOBEHUA NepPbILLKOM.

goto jchemed.chem.wisc.edu

O6e3BpeanTb MOAUCTbIA @30T MOXHO pacTBOpaMyM KUCMNOT, BOCCTAHOBUTENEN
(Tvocynbat, cynbcuTt, ackopbuHoBas Kucnota) unm ropayven Bogou. Pacnbinatb 3Tm
BelllecTBa crnegyeT U3 nynbBepusartopa.

[onroe Bpemsi HUTpUA noda Obin M3BECTEH TOMbKO B BMAE KOMMSiEKca C aMMUaKoOM -
NlI3*NH3;. Bolgenutb U uccnegoBaTb YNCTbIM HUTPUA voAda yaanocb Tonbko B 1990 r. Ons

STOr0 MPULLNIOCL  MCMONb3oBaTb peakuuMio  Hutpuaa 6Gopa wn  dTopuga woaa B
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TpuxnopdptopmetaHe npu Temnepatype muHyc 30 °C. B pesynbtate obpasoBbiBancs
dTOpPUCTBIN BOP N TEMHO-KpacHble KpucTtannbl Nls.
BN + 3IF = NI; + BF3

CoegvHeHne okas3anoCb Ha MHOMO MeHee CTabunbHbIM, 4YeM €ero KOMMMEeKC ¢
aMmmuakoM — pasrnoxeHue Nlz nponcxoauT yxxe npyu MUHYCOBbLIX TeMnepaTypax.

C voguctbeim a3otoM Mbl 6onee-meHee pasobpanuncb. Ho ecTb ewe ogHO coeanHeHune
asoTa C Mogom, KOTopoe B YMCTOM Buae Takke ferko B3pbiBaeTcda. OTo a3ug moaa, INs. B
oTnnumt OT MoaucToro asorta (HMTpMaa noga) ero Morfiekyrna COAEpPXUT Tpu aToma asoTa U
oavH atom moga. ObpasHo roBopsi, 3TO «HUTPUA Moda HaobopoTy». [daxe cpean ObiBanbix
XVMUWKOB Jarieko He BCe 3HalT O ero CyLleCcTBOBaHUN.

MpuroToBUTL asmg Mmoda MOXHO TONbKO B xopowo obopyaoBaHHoOW nabopatopuun. B
O3HAKOMUTESbHbIX Lendax npusegy MeToauKy ero noflyvyeHusi — KHbIM XMMUKaM MOBTOPUTb
ee BCe paBHO He yaacTcs.

IN; mony4yaloT M3 Cyxoro CBEXENPUroTOBNEHHOro asupa cepebpa, AgNs (M3bbITok) U Moga B
cpeae CFCl;. Asna cepebpa 6bin cuHteanpoBaH n3 AgNO; n NaNs.

1.20 ep. (8.0 mmornb) cyxoeo AgN; cycnernduposarnu e 20 mn. CFCl; npu 0°C (megbrioHo8bIl
cmakaH4yuK, MagHumHasi Mewarnka) K cycneH3uu npu nepemewusaHuu dobasunu 0.5 ep.
(2.0 mmoris) 1, PeakyuoHHyro cmecb ocmasunu Ha 1 yac nipu 0°C. Nocrne 3moeo xenmbil pacmeop
INy/CFCIl3; omd@enunu om Hepacmgopumbix 8 CFCl; asuda u uoduda cepebpa nnymem OekaHmauuu.
lonyyeHHbIU pacmeop yrnapunu 6 eakyyme npu 0°C (MembpaHHbIlU 8aKyyMHbIU Hacoc, ocmamoy4yHoe
OasnieHue — 30 mm. pm. cm.).

AgN; + I, = IN; + Agl

UctouHuk - The internet journal of vibration spectroscopy.

B 3akntoyeHne npueeay HECKOJIbKO MOYYUTEJIbHbIX VICTOpVIVI, CBA3aHHble C MOOUCTbIM

a3oToM.

*k%

Bo Bpemsa nabopaTtopHbix paboT MO HeopraHM4Yeckom XumMuun
HECKONbKO  MEepPBOKYPCHWKOB,  BOCMONb30BaBLUMCL  OTCYTCTBUEM
npenogaeaTtens, ocagunu unoaucTbin  asoT. [lpombinM ocagok u
OCTaBUIIM €ro CyLWMUTbCA Ha KpyrbiX OyMaxHbix dunbTpax. TyT
3axX0ANT NSATUKYPCHUK.

- YT0 370 BbI TYT AenaeTe?

- Hyy...
- A noguctbelm asoT. [oHATHO... Tak 4TO Bbl MyuduTecb? [lonoxute UABTPbI Ha
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B6aTapeto, Tak OHU BbICTPEE BbICOXHYT.

Ckasan n ywen. Yepes HekoTOpoe BpeMsi B nabopaTopum Havdanucb B3pbiBbl. [OHSB,
4yTO cAaenanu owwubkKy, CTYAEHTbl KMHYNUCb CHMMAaTb OCTaBlumecs unbTpbl ¢ BaTtapew.
KoHe4Ho, 9TO npuBeno K HOBOW Cepun B3PbIBOB.

3axoauT npenogasaTtens. B 3To Bpemsa oavH U3 CTYAEeHTOB AepXUT B pyke punbTp, Ha
KoTopoMm Tonbko 4to B3opBancsa Nls*NHs. B cpeguHe domnbTpa octanack 6onblias kpyrinas
AblpKa.

-CKkonbKo noaa Bbl B3ann?

-Hy... cTonbko-TO.

MpenogaBaTenb Hagen o4vkK, B3an UnNbTp B PYKU M CTan BHUMATENbHO pasrnsaabiBaTb
ObIPKY B €ro LeHTpe.

- Cyas no gnameTpy otBepcTus, Bbixof 6bin 80%. JlabopaTopHas paboTta 3acunTtaHa...

—_

CTyoeHTbl Hamasanu non nadopatopum MOOUCTLIM a30TOM, MNoJoXAdanu, Korga OH
BbICOXHET, ¥ NONPOCUIIM OOQHOKYPCHULY nogmectu nabopatoputo. [Noyvtn cpasy xe Havanucb
HebonbwKne B3pbiBbl. NepenyraHHas ctygeHTka nobexana k npenogasatento. ogobHble
coBbITMA CNYYNNOCH HE TakK YXX U peaKko, MO3TOMY NpenofaBaTeflb XOPOLO 3Han YTo Aenathb.
OH B35 nynbBepmn3aTop C NOAKMUCIIEHHOM BOOOM M TwaTenbHO obpbi3ran nos nadoparopuu,
CTOMbl N CTYNbsS. 340POBO Xe 3TUM «3HTy3MacTam» BIieTeno — NoToOM OHW JOSIro caaBanu
nabopaTtopku.

-

MHoro net Hasag oguH 3HAaKOMbIA MPUrOTOBWUST MOAUCTLIM a30T M Hamasasn BhaXHbIM
NPOAYKTOM non B kracce. BewecTBo 6bICTpO noacoxrno... B pesynbtate ogHOro U3 B3pbiBOB
Yy OOHOKMACCHMULbl NOPBannchb ee nepBble KONMroTKU. bbiNo MHOMO ropbkux cnes.

Tenepb KONrOTKN CTOAT KOMENKM M MX MOXHO KynuUTb Ha Kaxgom yrny. Ho B Te BpemeHa
KONrotkn Obinn BCe paHO, YTO HOBbIN KOMMbOTEP cendac. C Tex nop 3HAKOMbIA MOYTH
3abpocun CBOW 3aHATUSA NMUPOTEXHUKOMN.

-

[1Boe y4eHHbIXx 4TOObl NOATBEPAUTH HOBYIO
Teopnto  «O  CUHXPOHHbLIX  KonebaHusx BB»
cMasanu CTpyHbl KOHTpabaca BnaXHbIM MOOAUCTbIM

a30TOM, MOAOXKAann Moka OH BbICOXHET, a 3aTeMm

B3pbiBalin NpPOAYKT Pe3OHaHCHbIM 3BYKOM [pYyroro

KoHTpabaca.
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