OHrenbCCKUM TEXHOJIOTMYECKU UHCTUTYT ((usinan)
dhenepanbHOro rocy1apCTBEHHOT0 OIOKETHOTO 00pa30BaTEIbHOIO
YUPEKJICHUS BBICIIIETO 00pa30BaHus
«CapaToBCKHM TOCYIAPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
uMmenu ['arapuna FO.A.»

Kadenpa «EcTecTBeHHbIC U MATEMATUYECKUE HAYKI

A30T. AMMHAK.

KNCITOPOAHBIE COEAUMHEHHUSA A3OTA

MeTtonuueckue ykazaHus JUIsl BBIMOJTHEHUS JIa0OPATOPHBIX padOT, MJIsi CTY/ICHTOB
Hanpasienui: XMTH.

ureanc 2025 r.



Jlabopamopnasa paooma
A30T. AMMUAK

Lenv pabomot: N3ydnTh CBOMCTBA a30Ta U aMMHAKa.

2002943
CTpykTypa Hapy»XHOTO KBAaHTOBOIrO cjos a3zora 15°2s°2p°. Ha aTomubIx
OpOUTANISIX AIEKTPOHBI PACTIOIATAIOTCS CIEIYIONIUM 00pa3oM:

[y

B monekyne azora N, Tpu KOBaJleHTHbIE CBSI3M (OJlHA G- U JIBE T-CBSA3M).
Mosnekyna odeHb TpodHas, sHeprusi cBs3u paBHa 941,7 kJlx/mons. Ilomyuaror
a30T B JJaOOPaTOPUU MPU TEPMUUECKOM PA3JI0KECHUU HUTPUTA aMMOHUSL:

NH4N02 = N2 + 2H20

B Monekyine aMmuaka a30T HaxXOJUTCS B COCTOSIHUU Sp3-rH6pH,uH3auHI/I,
obpazyer 3 0—CBs3U C BOJIOPOJIOM. Hanmume HEmoaelIeHHOM Mapbl 3JIEKTPOHOB
00yCIIOBIIMBACT JIOHOPHBIE CBOMCTBA aMMHaka M CKIOHHOCTh K OOpa30BaHHIO
KOMIIJIEKCHBIX COCIUHECHUM.

AMMHUaK JIeTKo 00pa3yeT COJIM aMMOHUS 110 CXEME:

H H
.... + I-..
HiN3: + H HeNH
H H

AMMHAK SBISETCS XOPOIIMM JIMTaHIOM (BBIIOJHAET (YHKIMIO JTOHOpPA
AJIEKTPOHHOM IMaphl) ¥ 00pa3yeT MPOYHbIC KOMILJICKCHBIC aMMHUAKAThI, HAIpUMeEp
+ 2+ o
[Ag(NH3),]", [Cu(NH3),]”". Conu amMMOHHMS TEpPMHUYECKH HEYCTOWYHMBBI M IPH
c1aboM HarpeBaHUHU PA3JIaralOTCs C BBIACICHUEM aMMHAKa.

NH,Cl — NH31+ HCI

B oxucIMTEIbHO-BOCCTAHOBUTEIIBHBIX p€akunAaAX aMMHUAK ITPOABIIACT TOJILKO
BOCCTAHOBUTEIILHBIC CBOMCTBA:

2NH4C| +4Cu=N,+ 3Cu + CUC|2 + 4H,0
4NH; + 30, = 2N, + 6H,0
4NH; + 50, = 4NO + 6H,0

[TocneaHsis peakius UCTOIB3YETCs B MTPOMBINLICHHOCTH JiJis oaydeHust HNO;.

JKCIEePUMEHTAJIbHASA YaCTh

Ilpubopvl u peaxmuewi: TPOOUPKHU, CTEKISIHHAS Majouka. OuibTpoBasibHAs
Oymara. Jluxpomar ammonuda. Juruapodocdhar ammonus. I'mapodocdor
aMMOHUsA. XJIOpUJI aMMOHUsA. MenHble CcTpyXkKu. l[uHKOBas nbuib. PacTBOpBI:
xjopuaa aMmmonus (Hackei., 0,1 M), ammuaka (kouit., 1 M), cynasdara ammoHus,
HuTpuTta Hatpus (Haceiml., 1 M), cyasdpara meau (I1) (0,5 M), cynbdarta HuKems



(1) (0,5 M), xnopuaa 6apus (0,5 M), noauna xanus (0,5 M), 6pomuaa xamus (0,5
M), nuxpomara kamus (0,5 M), nepmanranata xanus (0,5 M), cepHOl KHUCIIOTHI
(0,1 M), constHO# KMCTOTHI (KOHIL.), a30THOUW Kuciotel (0,1 M), denondranenna,
JaKMyca, METUJIOBOTO opaHkeBoro. bpoMHas Bofa.

OIIBIT 1. ITonyuyenue azoTa.

CwmermaiiTe B mpoOUpKeE O 6 Kareh HACHIICHHBIX PACTBOPOB HUTPHUTA KaJIHs
1 xjopuaa aMMoHusl. CMeCh OCTOPOYKHO HarpeuTe J0 Hadaia peakiuu. Beeaure B
BBIJICIISIFOIIMICS Ta3 Topsntyro JyuanHy. Uto Habmomaetcs? CocTaBbTe ypaBHEHUS
MIPOUCXOISIINX PEAKIINH.

OIIBIT 2. ITonyyeHne amMmmuaka.

K 5-6 xamnsm xyopuaa wiv cyibdaTa aMMOHUSI TIPUWICHTE paBHBIA 00beM
pacTBOpa €IKOro Kaimusi M Harpeiite no kuneHus. [lomocky QuibTpoBajgbHOM
Oymaru, cMO4YeHHYI (QeHondTanenHom, MOJIEPKUTE B TMapax y OTBEPCTHUS
npobupku. Uro Habmonaerca? CocTaBbTe ypaBHEHUS MPOUCXOISAIINX PEAKIIUN.

OIIbIT 3. CsoiicTBa aMmmHaxa.

3.1. K HeckoJbKMM KarulsiM BOJIHOTO pacTBOpa aMMmHaka mpuiedte 1-2
Karu pactBopa (penondranernna. Yro nadnrogaercs?

3.2. K 3-4 xamnsaMm pa30aBIeHHOW CEpHOM KHCJIOTHI, TOIKPAIICHHOM
JaKMycOM, TpWJICHTEe MO KaruisiM pacTBOpP aMMHaka 10 HW3MEHEHHUs  IIBETa
pacTtBopa. Hamuimmre ypaBHEHHE PEaKIi.

3.3. K HeckompbKUM KaruisiM pacTBOpa Cyib(dara Meau mpuOaBbTE CTOIBKO
e pa30aBJICHHOTO PAacTBOpa €AKOT0 HaTpa win Kanusg. K moiydeHHOMY ocalky
n00aBbTE HEKOTOPHII M30BITOK pacTBOpa ammuaka. Uro nadmogaercsa? Hanummre
YPaBHEHHUE PEAKLINH.

3.4. K 3-4 xamuiam OpoMHON BOJbI 0OABHTE TIO KAIUISIM PAcTBOpP aMMHAKa.
Kako#i ra3 Beigenserca? Jlo6apnsss m30bBITOK aMMHaka, oOpaTUTe BHUMaHHUE Ha
oOpazoBaHue Oenoro asiMa. OOBsICHUTE MpoUCXOAAIMEe Mpoueccel. Hamummre
ypaBHEHHE TIPOUCXOSIINX PEAKIIUHA.

3.5. Baectn B mpoOupky 1-2 xamiam pacTBopa nepMmaHraHata kauus u 3-4
Kalii KOHIICHTPUPOBAHHOTO pacTBOpa aMMuaka. [lomydeHHyI0 cMech cierka
nogorpeth. Kak m3MeHsercs okpacka pactBopa? HammcaTh ypaBHEHHE peakilvy,
YUUTBIBAsI, YTO aMMHAK OKHUCIISIETCS 10 CBOOOTHOTO a30Ta, a IEpMaHTaHaT Kallus B
IIEJI0YHOM cpejie BoccTaHaBJIMBaeTCst 1o okcuna Mapranna (1V).

OIIBIT 4. I'maponus coneil aMMOHHUSI.

Hanuth B 01Hy MpoOUpPKY pacTBOp XJIOpHIAa aMMOHUSI, B IPYTYIO - PacCTBOP
cynb(ara aMMOHMS W TIPU TIOMOIIM JIAKMYyCa YCTaHOBUTH PEAKIIUIO CPEbl.
Hanucare ypaBHeHus runpponusa. Kakas u3 coned aMMOHMSL — XJIOpHUJ WU
cynbdar — B OoJblelt cTeneHu nojasepraercs ruaponausy? [ouemy?

B ciyuae (NH,),SO, rumponus, onuchbiBaeMblii HOHHBIM ypaBHEHHEM
100, + H,O 2 NH,OH + HY,



YCUIIMBAETCA 3a CUET YaCTUYHOTO cBsa3biBaHus H' ¢ obpasoBanuem rugpocynbhar-
HOHOB, 11151 KOTOPBIX Kypicc = 1,2 - 1072
H'+ 00 2000
4 4
OIIBIT 5. CBoiicTBa coiieii aMMOHHUS.

5.1. Tlomectute B mHpOOMPKY HEMHOIO TBEPAOrO XJOpWUJA AMMOHHS U
Harpeiite. OOparhuTe BHUMaHWE Ha 3amax Bbleistonierocs rasa. [loyemy Ha
XOJIOMHBIX CTEHKaX BEpXHEW uvacTu mNpoOUpKH oOpasyercss Oeiblid  Haier?
Hanuiure ypaBHeHHE peakiii.

5.2. IlomecTtute B cyxyto npobupky 3-4 kpucramia AUXpoMara aMMOHHUS U
Harpeite. Kak TOIbKO HauHETCA pa3joKEHUE COJIM, HarpeBaHUE MpekpaTute. Uto
HaOmoaaetcs? Hanummure ypaBHEHNE PEaKLIUH.

5.3. IloBTopuTe HarpeBaHWe ¢ KpUCTAUIAMH AaMMOHHUWHBIX COJICH
dochopuori  kucmorer (NHz)H,PO, m (NH;),HPO,. Hanummre ypaBHEeHUs
peaKui.

JlabopaTopHasi padora
KUCJOPOJHBIE COEJUHEHUA A3OTA

Ilenv pabomat: N3y9nTh CBOKWCTBA U CITOCOOBI ITOTYYEHHUSI OKCHIOB a30Ta,
CBOMCTBA a30TUCTOM U a30THOUM KHUCJIOT.

Azot obpasyer ¢ kucinopogom caeayromiue okcuabl: N,O, NO, N,O3 NO, u
N,Os. N,O — 6e3pa3nuusblii OKCHUZl. DTO Ta3, YMEPEHHO PacTBOPUMBINH B BOJIE.
[Ipu oObIYHOW TeMIlepaType Majl0 PEaKIMOHHOCIIOCOOCH; MPU TOBBIIICHHON
TEMIIEpATYypE Pa3araeTcs Ha KUCIOPO U a30T:

0
2N20 —>2N2 + 02.

NO — OGe3pasznuunsbiii (HecoseoOpasyromuii) okcua. IlomydaroT ero mpu
nerctBuA 33%-HOM a30THOM KHUCJIOTEI HA MEOb 110 CXEME:

3Cu + 8HNO; = 3Cu(NOs3), + 2NO + 4H,0.

Monekyna NO o6mamaeT HEUETHBIM YHCIIOM 3JIEKTPOHOB, Y HEE €CTh OJHH
HEMapHbBINA SJIEKTPOH, OHA UMEET HEHACHIIIICHHBIM XapakTep. ITO MPOSBIISIETCS B €€
CKJIOHHOCTH K KOMITJIEKCOOOPa30BaHUIO C MIOHAMHU HEKOTOPBIX METAJIOB. Tak, mpu
npomyckaauu NO B pactBop FeSO,, mocneaHuii okpammBaeTcsi B OyphIil IIBET
BeiencTBue oopasosanus coenunenus [Fe(NO)]SO,

NO + FeSO, = [Fe(NO)]SO,.

[Ipu HarpeBaHuu 3TO COCTUHEHNE PACTIAIACTCS, OKpACKa UCUE3aeT.

Monekyna NO B kauecTBe HEWTpadbHOIO JIMTAHIa BXOJUT B COCTaB
HUTPOIIPYCCHJIOB, M3 KOTOPBIX B XHMHYECKOM aHajIW3¢ IPUMEHSIETCS
autporpyccun Harpust Nay[Fe(CN)sNO].

Oxkcup azota (I1) nerko okucasieTcst KUCIOPOI0M BO3ayxa ¢ 0Opa3oBaHUEM
JTMOKCHIA:

2NO + 02 = 2N02



NO, — Gypeii ras. Ilpum Ttemmeparype mmke 140°C wmmer mpouece
mamepmsanun NO,, kotopsiit 3akanamBaercs npu —11°C ¢ o6pasosannem N,O,
(6ecuBeTHOE coenuHeHue). B Boge NO, qucnponopuroHupyer:

2N02 + Hzo = HN03 + HN02

AHAJIOTHYHO TPOUCXOAMT peakuus ¢ pactBopamu menoueii: NaOH, KOH,
Ca(OH),, Ba(OH)s.
Hanpumep:

2N02 + 2NaOH = NaN02 + NaN03 + Hzo

N,O3 — a30TUCTBIA aHTUIAPHUA. DTO CHHE-TONTyOast KUIKOCTh, HEYCTOWYHUBA.
4
[Ipu pacTBOpeHMH B BOJe 0O0pa3yeT ciabyro a3oTucTyio kuciory (K=5-107).
HNO, HeycToifunBa, JIETKO pasiaracTcs Mo cxeMme:

2HNO, = NO + NO, + H,0.

Conu  a30THCTOM  KMCIOTBI —  HUTPUTBI  SIBJISIOTCS  XOPOIUIMMH
BOCCTAaHOBUTEISIMUA. B KadyecTBe  OKHUCIWTENIEH  HCIOJB3YIOT  XJIOPAThl,
IIEpMaHraHaTsl, Iuxpomarsl. Hanmpumep:

2KMnO, + 5NaNO, + 3H,S0O, = 2MnSO, + 5NaNO; + K,SO, + 3H,0.

- Q2 a2
[To oTHOMIEHHIO K cHIBbHBIM BoccTanosutensMm (17, S7, Fe“") murpursl B
KHMCJIOW CpeJie MPOSIBISIIOT OKUCIUTENbHBIE CBOKCTBA. Hampumep:

2NaNQO; + 2Nal + 2H,S0, = 2NO + I, + 2Na,SO, + 2H,0.

CrocoOHOCTh HUTPUT-MOHOB OOECIIBEYMBAThH MEPMaHTaHAT-UOHBI B KHCIION
cpene W BBIACIATH WO W3 TOJIKHCICHHBIX PAaCTBOPOB HWOIUAOB (OKpaIlIMBaHUE
pacTBopa MHOJOM) TMO3BOJSET IPUMEHATh JTH PEAKIUH JJIs1 Ka4eCTBEHHOTO
0OHapYXEHUSI HUTPUT-UOHOB M PA3IUIM MEKy HUMU U HUTPAT-HOHAMM.

A30THasT KHCJIOTa W HHUTpaThl — HauOoJee BaXHBIC KHUCIOPOIHBIC
coequHenusa aszota. HNO; sBisteTcs cmibHBIM OKucauTeaeM. OKOHYATEIbHBIMU
IPOJYKTaMH €€ BOCCTAHOBJICHHUS TIPU B3aUMOJCHCTBUH C MeTajulaMHU SBIISICTCS
pa3JIMYHbBIC COSTUHEHUS a30Ta.

[TocnenoBaTebHbIN Psii BOCCTAHOBJICHUS A30THOM KUCIIOTHI:
HNO3 — NO, — NO — N;O — N, — NH3(NH,NOy)
VMeHbUEeHUEe KOHYEHMPAYUU a30MHOU KUCTIOMBb,
yeenuyeHue aKkmueHoCmu Memaia

Hekotopeie metamier (Al, Fe, Cr, Bi) ycToiiunBbl MO OTHOIICHHUIO K
XOJIOJTHOW KOHIICHTPUPOBAHHOMN a30THOM KHCOTE, Tak Kak npu KoHTakTe ¢ HNO;
Ha WX TTOBEPXHOCTH 00Pa3yIOTCsl OKCUIHBIC IJICHKH.

Hutpatel xopomio pactBopuMbl B Boje. [lpu HarpeBaHuMM HUTPAThHI
MOJIBEPraloTCsl TEPMHUUYECKOMY pPAa3JIOKEHHIO € O00pa3oBaHUEM KHUCIOpOJa U
SIBJISIFOTCS IOATOMY OKHUCJIMUTEISAIMU. XapakTep MPOAYKTOB PA3JIOKEHUS 3aBUCUT OT
IPUPOJIBI METaIa, 00pa3yroliero HuTpatr. HutpaTel MeTaJIOB, CTOSIIIMX B PSAY
CTaHAAPTHBIX BJEKTPOJHBIX MOTeHUUanoB a0 Mg, oO0pa3yloT HUTPUTHI U
KUCJIOPOX:



2KNQO3; = 2KNO; + Os.

HutpaTsl MeTamioB B psly CTaHIAPTHBIX IEKTPOAHBIX NOTEHIHAIOB oT M(
1o Cu pasnararoTcs 10 OKCHJIOB METAJUIOB 10 CXEME:

2Cu(NOs), = 2CuO + 4NO, + O,.

HutpaThl ManoakTUBHBIX METAILJIOB, CTOSLIUX MOCJIE MEIH, pa3aaratoTcs 10
Metamia. Hanmpumep:

2AgN03 = 2Ag + 2NO, + O,.

CBOOOMHBIN a30T B OOBIYHBIX YCIOBHIX (pu3mosiormdeckun uHAu(GGEepeHTeH.
Ho moutu Bce neryume coenuneHuss aszora saoBuThl. NHz; u NpH; cunbHO
pasIpakaroT BEpXHHE JbIXaTeIIbHBIC ITyTH, BO30YXAar0T HepBHYIO cuctemy; N,O B
OOJIBIIUX KOHIICHTpAIMAX JelcTByeT Kak HapkoTuk; NO B3auMojencTByeT c
remoryioonHoM kpoBH; NO, BBI3bIBaET OTEK JErKuX. HUTPUTHI CUIIBHO PaCIIUPSIOT
COCYJIbl U CHHYKAIOT KPOBSIHOE JaBJICHHE, HUTPAThI pa3apakaroT Koxy. [IpenenbpHo
nonyctumblie KoHteHTpamuu NH; 0,35 Mr/m°, okernos asora 0,005 M/,

3KCHepI/IMeHTaJIbHaH 4acCTb

Ilpubopvl u peaxmuewi: TpOOUPKHU, CTEKISIHHAS Majouka. OuibTpoBasibHAs
Oymara. [luxpomar ammonus. Hurugpodocdar ammonusa. I'mapodocdar
aMMOHHMs. XJopua aMMOHMSA. Mennble cTpykku. lluHKOBas mpuib. PacTBOpSI:
xjopuaa aMmmonus (Hackeil., 0,1 M), ammuaka (koui., 1 M), cyasdara ammoHusl,
HUTpUTa Hatpus (Haceil., 1 M), cynedara meau (1) (0,5 M), cynbdara Hukens
(1) (0,5 M), xnopuna 6apus (0,5 M), noauna kanus (0,5 M), 6pomuna kamus (0,5
M), nuxpomara kanus (0,5 M), nepmanranara kanus (0,5 M), cepHOW KHCIOTHI
(0,1 M), constHo#t KuCTOTHI (KOHIL.), a30THOM Kuciothl (0,1 M), denondranenna,
JJAKMYycCa, METUJIOBOTO OpaH>xeBoro. bpoMHast Boa.

OIIBIT 1. [Tonyuenue u croiicTBa okcuza azora (1) — NO.

[TomectuTe B mpoOUpPKY € Ta300TBOJIHON TpyOKoW 3-4 Kycodyka MeIHOMN
IIPOBOJIOKH, 4-6 Kamnenb pa30aBIeHHON a30THOM KUCIOTH (p = 1,2 T/MiT) U clierka
Harpemre.

YacTh BBIIETSAIOMIETOCS Ta3a COOEpPUTE B MPOOMPKY HAJ BOIOWU, IPYTYIO
4acTh MPOIYCTUTE B MPOOUPKY ¢ 5-6 karusimu pactBopa FeSO,. Kak m3menurcs
okpacka pactBopa FeSO, mnpu moryomeHun UM okcuga aszora? OOpartute
BHUMAaHHEC Ha W3MCHCHHE OKpAacKM pacTBOpa NpHW HarpeBaHud. Hamwmmre
ypaBHEHHUE peaKIuu 00pa30BaHUS U PA3IOKCHHSI KOMIUIEKCHOTO COSTUHEHUS.

[Ipobupky, 3anmomnenHyro NO, 3akpoiiTe manblieM, TEPEBEPHUTE
OTBEPCTHEM BBEPX M, MOMECTUB Ha (hoHe Oenoit Oymaru, oTHUMUTE Tanen. Yto
Habmogaetcs? CocTaBbTe ypaBHEHUS IPOUCXOIAIINX PEAKITHI.

OIIBIT 2. [Tony4yenue u cBoiicTBa nuokcuaa azora NO,.

Ha w™ennyto crpyxky B mpoOupke mnojaecTByite 8-10 xamismu
KOHIEHTPUPOBAHHON a30THON kuciaoTel (p = 1,4 1/mi). 3akpoiite mnpoOupKy
ra300TBOIHOI TPYyOKOM U MPOIYCTUTE BBIACISAIOIIMICS Ta3 B IPOOUPKY,



HAIOJIHEHHYO J0 MOJOBUHBI XOJIOAHOM BOAOM. Pa3nente nony4eHHbIN pacTBOP B
TpHU TPOOUPKHU.

B omHy mpoOupKy MOJydeHHOTO pacTBOpa AMOKCHAA a30Ta jao0aBbTe 1-2
KaIuid pacTBopa jJakmyca. Yro Habmogaercs?

JUIst noKa3aTenbCcTBAa HAIMYKS B PACTBOPE a30THCTOM KUCIOTHI HEOOXOAUMO
BO BTOPYKO NOPOOMPKY J00aBUTHh MO KaIUISIM CHJIBHO pa30aBIICHHBIA PacTBOP
KMnQO,. Yto Habmaronaercs?

Tpetsio mpobupky pactBopa NO, xopomo npokunatutb. C MOMOUIBIO
JAKMYCOBOM OyMakku yOenuTech B HalMYUMM KHCIOTHBIX CBOWMCTB. Ilpu
no0aBJICHUM pacTBOpa MEepMaHraHata Kajius YOeauTech, 4YTO pacTBOp He
NPOSIBIISIET BOCCTAHOBUTEJBHBIE CBOMCTBA. YTO MPOM30LUIO B PACTBOPE C
a30THCTOM  KHUCJIOTOM Tocie KumsueHusi? Hamummre ypaBHEHUST Bcex
IPOUCXOIAIINX PEAKIUN.

OIIBIT 3. IToyuyeHne a30TUCTOIN KUCIIOTHI.

K 2-3 xamnsiMm pacTBopa HUTpUTA HATPUs MPHUIICHTE IO KaIulsiM pPacTBOP
cepHoi kuciotbl. OOpaTuTe BHUMaHHE Ha IIBET PAacTBOpPA M Ha BBIJICJICHUE ra3a.
Kakoe oxparieHHoe coenuHeHUe Mpu 3TOM oOpazyercs? Hamummre ypaBHEHHE
pEeaKIMH.

OIIBIT 4. CBoiicTBa HUTPUTOB.

4.1. K 2-3 xamisM pacTBopa HoauIa Kajus, OJKUCIEHHOTO pa30aBiIeHHOM
CEPHOM KHCIIOTOM, NMPUIIEUTE CTOJBKO € pPacTBOpa HUTPUTA HATpHs, 1-2 karum
O6eHzoma, xopomo B3OonTaiTe. UYro HaOmomaercs? Hanummre ypaBHEHHE
peakuu. Kakue cBoicTBa MPOSIBISIOT HUTPUTHI?

4.2. K 3-4 kammsiMm pacTBopa HHUTPUTA Kallus, MOJKHCIEHHOTO CEpPHOM
kucnoToi (2-3 kammm pactBopa H,SO,), mobaButh 1-2 kammu pactBopa KMnO,.
Urto npoucxoaut? Hanuiuure ypaBHEHHE pEAKIINH.

Chenaiite aHAJIOTMYHBIN OMNBIT C AUXpoMaTtoM Kanus. Kakue cBoiicTBa B
ATUX PEaKIMIX MPOSBIISIET HUTPUT KaJIUs?

OIIBIT 5. OxucnaurenbHble CBOWCTBA a30THOM KHUCIOTHL. (Bce ombITHI
MPOBOJUTH B BBITSKHOM IIKaQy).

5.1. TlomectuTe B ABE MPOOMPKH HEMHOTO MEIHBIX CTpYKeK. B onmHy u3
npoOUpOK TpuieiTe 5-6 Kamenb KOHIICHTPUPOBAHHOM a30THOM KHCIJIOTHI, B
JIpYyTryto — pa30aBieHHYI0 a30THYIO KUCIOTY (1:1). UTto HabmomaeTcst B Kaxa0M U3
npobupok? Kakoilt raz Bwimensiercsa? CocTraBbTe YpPaBHEHHSI MNPOUCXOSALIUX
pEaKiuu.

5.2. IlomecTuTe B OJIHY NPOOUPKY KyCOYEK LIMHKA, B IPYTyI0 — MarHUEBON
JEHTBl U B KAyl J00aBbTe MO 5-6 Kamesb pa30aBIIEHHOTO pacTBOpa a30THOM
kucioThl. Yto HaOmomaercs? JlokaxuTe HaJIU4Me BO BTOPOM MPOOMpPKE HUTpaTa
amMmMoHus1. CoCcTaBbTE ypaBHEHUS IPOUCXOIAIINX PEAKIUI.

Crnenaiite BBIBOJ O XapakTepe NPOAYKTOB BOCCTAHOBJIEHUS a30THOM
KHUCJIOTHI B 3aBUCUMOCTH OT €€ KOHUEHTPAllUd U AKTUBHOCTH METAILIA.

OIIBIT 6. OxkucauTenbHbIE CBOMCTBA CEJUTPHI.



Cyxyto mpoOHpKy yKpemuTe BEPTHKAIBHO B 32)KMME IITaTHBA U BCHINBTE B
Hee 1-2 r cenutpbl (KNO3; mmn NaNQO3). ITox mpoOupkoit momecTute acoeCTOBYIO
cetky. OcTopokHO, 00OTrpeBasi MPOOWPKY, paciiaBuTh coyib. Korma coib
paCIUIaBUTCS W HAYHYT BBIICTATHCA IMY3BIPHKH Ta3a, B3ATh IMUIMIIAMH KYyCOUYEK
VTS, 32KeUb €r0 M BHECTH B mpoOupKy. OTcTaBuTh ropenky. Korma moutu Bech
YTOJIEK CTOPUT, BHECTH B IPOOUPKY KyCOUEK CEPHI.

Hammcaths ypaBHEHHS peakmuii: a) TOpPEHHsI yIisl B ceIuTpe; 0) ropeHHs
CEpbI B CEITUTPE.
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