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YacTnHa 1 - AHani3 rpyHTy
Jlaboparopna poborta 1

Busznadennsi minepajanuux ¢opm docdopy 3a merogom Yanra-/[xekcoHa

3uauennss memody. B 3anexHOCTI Bif THITYy IPYHTY CKJIQJ MiHEpalbHUX (HOpM
¢dochopy 3HauHO BiApi3HAEThCS. Bunimsarore Oinsg 200 MiHepaTbHUX CIIOTYK
¢dochopy. B xapOonaTHMX TIpyHTax mepeBaxaroTb (ocdatn kanpmito, B
CNabOKUCINX — TMIBTOPAOKCHAIB 1 KaJIbIiI0, B KHCIMX IiBTOPAOKCHIIIB.
PO34MHHICTB, MOCTYIHICTH POCIMHAM, a BIAMOBINHO, IHHICTH I >KUBJICHHS
pocnuH - pi3Ha. J{ns BU3HaYeHHS MiHepalnbHUX GopMm Gochopy BUKOPHCTOBYIOTH
meronu YipukoBa, Yanra-/[>xekcona, I'iu30ypr-JlebeneBoi. Meton Yanra-
JIekcoHa — 03BOJISIE HAHOUIBIT TTOBHO BHITY4aTd (ocdop, 0COOIUBO HA KHCITUX
3ITI3UCTHUX TPYHTAX.

Ipunyun memody. Merton 06a3yeTbCsi Ha MOCHITOBHOMY OOpOOITKY OmHi€l
HaBaXKH TPYHTY PI3HUMH PO3UMHHUKAMHU, KOXKEH 3 SKUX BHIIyYa€ MEBHI PpaKilii
MiHepanbHUX (¢ocdariB 1pyHTy (Ca-P, Al-P, Fe-P Ta iHmi.), cmiBBigHOIICHHS
rpyHT:po3unH=1:50.

Peaxmusu ma obnaounanns: 1 = pozuun NH,CI; 0,5 v po3unn NH,F; 0,1 u
po3una NaOH; 0,5 u po3unn H,SO04;0,8 M po3unn H;BO;; Hacudyenuit po3unH
NaCl; aktuBoBane Byrimns. Llenrpudyra, ABY, ®EK, uenrpudysxui npodipku Ha
50 w1, mpoOku, MipHi koa0u Ha 50 M1, TITOCKOAOHHI Koa0u Ha 50-100 M1, mineTku
rpaxyiioBaHi, GinbTpyBabHAN Tamip (0iN1a, CHHS CMyTa).

Xig poboTun

1 Hpurorysanna sutsxkku 11 NH,Cl.(puxno3p’ssani ¢ocdaru). 0,5 r
IpyHTy (mIpocistHoro uepe3 cuto @ 0,25 MM) MEPEHOCATE B HEHTPUDYKHI IPOOGIPKU
Ha 40-50 mu, mpunuBatoth 25 M 1H po3umny NH,Cl, 3akpuBaroTh mpoOKamw,
3Mimyrote 30 XB Ha potaropi, uneHTpudyryors 10 XB i3 mBHAKICTIO 2-3 THC.
00eprtiB. [Ipo3opuii po3YlH 3TUBAIOTH B IIOCKOAOHHI Komou Ha 50-100 mi1, moTiM
10-20 mu pozumny OepyTb B MipHi Koiabu Ha 50 MJI JUIi KOJOPUMETPUYHOTO
Bu3Ha4YeHHs (ocdopy.

2. IlpuroryBanns BuTspkku 0.5 B NH,F.(dpaxuis Al-P) [Jlo 3amumky IpyHTY B
ueHTpudyxHi npodipku npuiamuBaoTh 25 mun 0,5 #H pozumny NH4F 3 pH 8.5.
[IpoOipku 3aKpHUBaIOTh Ta 3MIIIYIOTh OAHY TOAWUHY, a IOTIM IEHTPUPYTYIOTh.
[Ipo3opuit neHtpudyrar 3muBaroTh B KomOoukn Ha 50 mr. Crogm ok  JIis
3HeOapBIICHHS PO3YMHY NOO0ABIIIOTH aKTHBOBaHe Byrinis. Hacrtororots 10 XB i
GinpTpyIOTH Yepe3 MUIbHUN ¢inbTp (Oina, CHHS cMyra) B TOJETHICHOBY a0o
npornapadiHeHy MOCyINHY.

30epiratu B CKJISIHIN MOCY/i (PTOPaMOHINHY BUTSDKKY HE pEKOMEHIYETHCS, TaK
sk NH4F 31aTHuMil BHIYroByBaTd i3 CKJIa KPEMHIEBY KHUCIIOTY, SIKa MOXE 3MIHHTH
pe3ynbTaTté aHanmizy. 5-20 M1 BUTSKKH BiOMparoTh B MipHI Koy6ouku Ha 50 Mo,
po3BomaTe Bojoro mo 30 mur i momatote 10 ma 0,8 M posumny H;BO; mis
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3B’s3yBaHHA i0Ha (ropa B komruiekc NHyBF,. Jlam Busnagatots dochop 3a
Tpyorom-Meepom.

LLIkana 3pa3sKoBMX PO3YMHIB TaKOX rOTyeTbCA 3 gogasaHHAM 0,5 H NH4F Ta
po34ymHy H3BOs.

s BumaneHHs pemToK po3unHy (PTOPHIHOI BHTKKU 10 3aJHIIKY IPYHTY B
UEHTPUPYXKHI TPOOIpKH NONUBaIOTH 25 M HacuueHoro posuuHy NaCl,
nepeMinryroTb 15 XB, HEHTPUQYTYIOTH 1 PO3YMH BWIMBAIOTh. 3pa3oK IPYHTY
BHUKOPHUCTOBYIOTB JISI JIY’)KHOT BUTSKKH.

3. [IpuroryBanus Butspkku 0,1 H NaOH Butsxku. (ppaxuist Fe-P). [lo nmpomuroro
3aMuIIKy TpyHTY mnpuausaiote 25 ma 0,1 B NaOH, 3Mimyrorts 2 roauHH,
HactorooTh 18-20 roamn, ueHtpudyrytots. [Ipo3opuii eHTpUdyTaT 31MBAIOTH B
IJIOCKOZIOHHI ~ KOJIOOYKM, TNpwimBarOTh ctomu k10  kpamems(~0,5  wu)
koHreHTpoBanoi H,SO,4 st Koarysmii TyMiHOBOi KUCJIOTH 1 aKTHBOBAHE BYT1JLIS.
CyMminn mepeminnytotb, HacTooTh 10-20 XB Ta QUIBTPYIOTh UYepe3 IMUTbHUN
¢ineTp. 5-20 M dinbTpaty OepyTh AN BU3HAYCHHS (hocdopy. 3aTHUIIOK IPYHTY B
mpo0ipmi mpoMuBaOTh 25 M1 HacudeHoro posuuHy NaCl, sk B momepenHii
BHTSDKIIL.
4. Ilpurorysanns utskkn 0,5 0 H,SO, sutsxku.(ppakuis Ca-P). Jlo mpomuToro
3QIMIIKY TpyHTY mnpwiBatoTh 25 mia 0,5H posunny H,SO,, nepeminryiors 1
TOJIMHY, UEHTPUPYTYIOTh 1 PO3YMH 3JIMBAIOTh B IUIOCKOJOHHI KOJNIOW. 5-20 M
MPO30pPOTo HEHTPU(YraTy BiIOMPAIOTH B MipHI KOJOM, HEHTpami3yloTh i
BU3Ha4Yar0Th Gocdop KOTOPUMETPUIHO.
PospaxyHok BMicTy (hochopy 3MIHCHIOIOTE 32 (OPMYIIOI0
A-c-100
X —, L
b-a

ne x — xumekicte P,Os Ha 100 r 1pyHTY, A — KUIbKicTh P05 32 KaniOpyBansHIM
rpadikom, Mr; ¢ — 3aralbHUN 00’ €M BUTSIKKH, MJT; b — 00’ €M BHUTSIKKH, B3STHH IS
aHaJlizy, MJ; @ — HaBaXXKa IPYHTY, T.
KoHTposbHi 3anuTaHHS:
1.0xapakTepusyiTe MeToau BU3HaYeHHS (Hochopy B TPYHTI.
2.B yomy moJirae MpUHITUI METOAY BU3HAYEHHS MiHepanbHUX GhopM dhochopy?
3. HaBeniTh mpuHIMT MOOYI0BH KaMiOpyBalbHOTO Tpadika A GoToMeTpa.

JlabopaTtopHa poboTa 2
BusHavyeHHd 3arajIbHOr0 BMiCTY OPraHiqvHHX Ta MiHepaJabHUX ¢ocdarin
IPYHTY MeT010M npokaaioBanus Cenaepca-Binbsimca
3unauenns memoody. Banosuii ¢pocop B IpyHTaxX CKIagaeTbes 3 OPraHIYHUX Ta
MiHEpaTbHUX CIONYK. BH3HAaYeHHS BAJOBHX 3amaciB HEOOXiMHE JUIS OLIHKA
3arajbHOi 3abe3nedeHocTi IpyHTY ¢ochopom. [l Toro moO BH3HAYUTH
3aranpHUA BMICT (ochopy B IpyHTI MOTpiOHO, SIK MOKHA TIOBHIIIE 3pyHHYBaTH
CITOJIYKH, B CKJIAJ SIKHX BXOAHTH (hocdop i mepeBecTH Woro B po3unH. st mporo
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TPYHT CIUIABJIAIOTH 3 JYTaMH Ta PO3KIAAAI0Th (TOPHCTOBOJHEBOIO KHCIIOTOIO B
IJIATHHOBIW TIOCYAMHI, 200 00pOOJIAIOTh TPYHT ,,[TAPCHKOI0 TOPIIKOIO”, a30THOIO
KHUCIIOTOIO, TEePMaHTaHATOM 1 T.J. OUIBIIICTHP METOJIB JOCUTh TPYAOMICTKI i
CKJIaIHI.

Merton Cenpepca - BinmbsMca qae MOXKIUBICTh BU3HAYUTH 75-95 % BanoBoro
(dbocdopy IpyHTY i BCTAHOBHUTH CITiBBiTHOIICHHS MiXK OPTaHIYHUM Ta MiHEpaTbHUM
(dochopom, siKi MaIOTh pi3HE 3HAYCSHHS IS KUBJICHHS POCIIHH.

Ipunyun memody. Meton 6a3yeTbesl Ha MapajieIbHOMY BU3Ha4eHHI pocdopy
B NPOKAJEHOMY Ta HENPOKAIEHOMY IPYHTI, sikuii 00poOisitors 0,2 H po3YyHMHOM
H,SO;,.

Peaxmusu ma ob6bnaounauns: 0,2 H po3umH H,SO,; TUTrI NHOpPUENSHOBI,
My(enpHa MMiv; I0cKoA0HHI Koibu Ha 100 mur; mipHi kKoi6u Ha 50 Mi; MpoOKw;
potatop, PEK.

Xig poboTun

1 r rpynTy mpocistHoro yepes cuto (@ 0,25 MM), IOMIIIAIOTh Y IOPLEISHOBHH
TUrenb i TMPOKamoTh 2-3 romunu npu temneparypi 500-550 °C. ITicas uporo
MIpOKaJeHy HaBaXKy KiJbKicHO mepeHocats 3 50 miu 0,2 v po3unny H,SO, 3 Turis
B IJIOCKOJIOHHY K0JIO0UKY 00’ eMoM 100 M1, 3aKpHBaIOTh MPOOKOIO 1 MEPEMIIITYIOTh
2 roguau. Hactororots 16-18 roanH i oTpUMYIOTh pO34HH A.

OxpeMy HaBaXXKy IPYHTY | T TIOMIIIaOTh B IUIOCKOAOHHY Koj0y Ha 100 mu,
npwimBaote 50 ma 0,2 H po3unny H,SO, i 00poGnsitoTs sk 1 po3unH A. Tak
OTPUMYIOTH po3uuH b.

B amikBorax po3umHiB A i b, micnsa ix nedrpamizamii Bu3HauatoTh (ocdop
KOJIOPUMETPUIHO 3a MeToioM Tpyora - Meepa. Opraniuanii pochop BU3HAYAIOTH
T10 PI3HMIN MiXK BMICTOM B po3unHax A i b.

PospaxyHok BMicTy (hochopy 3MIHCHIOIOTE 32 (OPMYIIOI0

A-c-100
X —, 2
b-a

ne X — xinmbkicts P,Os Ha 100 T 1pyHTY, A — KinbKicTh P,Os5 3a xanmiopyBabHUM
rpadikom, MT; ¢ — 3arajgbHUI 00’ €M pO3YWHY IJIS IPUTOTYBAHHS BUTSKKH, MIT; b -
00’ €M BUTSDKKH, B3ATUH IS aHAITI3Y, MIT; @ — HaBa)kKKa IPYHTY, T.
KoHTposbHi 3anuTaHHS:
1. HaBeniTs IpUHIXIT METOYy BU3HAYCHHS BMIiCTY OPTaHIiYHOTO Ta MiHEPATHLHOTO
¢docdaris.
2. B womy nonsirae Bu3HaueHHS (Hochopy KOJIOPHUMETPUIHO 32 MeToioM Tpyora —
Meepa ?
3. Jlns woro HeoOXiZiHE BU3HAUYEHHS BAJIOBHX 3amnaciB gocdopy ?
4. Poskpwiite 3HaueHHs (ochopy I pOCTY 1 PO3BUTKY POCIIHH.




Jlaboparopna pobora 3
Bu3zHavyeHHs1 00MiHHOI EMHOCTi IPYHTY
3a MeTo10M Bo0Kko — Ackinazi — Anbomuna B moaudikanii IIHAO

3nauennss memody. OOMiHHa €MHICTb BOUpaHHA — II€ Ta MaKCHMalbHa
KUIBKICTh 3IaTHUX JO OOMiHy KaTiOHIB, SKy MOX€ IOTIUHYTH TPYHTOBUH
BOMpANLHUN KOMIUIEKC JAaHOTO TIpyHTy. KOXXHUE THI TPYHTY BH3HAYa€THCS
HaWOUTBII XapaKTEPHUMH JUISl HhOro OOMIHHUMH KaTioHaMu. Tak, B YOPHO3EMHHUX
1 KaIlITAaHOBHX I'PYHTaX NEPEBAXKAIOTh KaTIOHU KaJbIiIO i MarHilo, MiJ30JUCTHX —
BOJIHIO 1 QJIFOMIHIIO, 3aCOJICHUX — HATpio, B OomoTHUX — 3aimiza. [IpoTe mopyd 3
HUMHJ MOXYTb OyTH 1 iHIII 0OMiHHI KaTioHHu. CkJiag OOMIHHHMX KaTiOHIB BU3HAa4ae
KHCJIOTHO OCHOBHI BJIACTUBOCTI TIPYHTY, SIKI XapaKTEpU3YIOTHCS BEIMYHHOIO
T1IPOJIITHYHO KUCIIOTHOCTi, CyMOIO OOMIHHMX OCHOB 1 CTYIEHEM HAaCHYEHOCTI
IPYHTY OCHOBaMH, IO € BaXXJIMBHMH ITOKa3HUKAaMH MpPU HOr0 arpOHOMIYHIN
OITiHIII.

Tpunyun memody 6a3yeThcsl Ha 3aMillleHHI OOMIHHUX KaTiOHIB IPyHTY Oapiem
mpu o0pobmi #oro 3abydepenum 1,0 M poszumnom BaCl,. 3a KinbKicTio
MOTJIMHEHOTO 0apifo MpHW MAaKCUMAaNIbHIH HACHYEHOCTI HUM BOMPHOTO KOMILIEKCY
BH3HAYAIOTh OOMIHHY €MHICTh TpyHTY. Ilix gac 06poOku rpynTy po3unaoMm BaCl,
TIOTJIMHEH] HUM KaTiOHM NEPEeXOAsiTh B PO3YMH, YTBOPIOIOYM HEHTpaibHI coui i
KHCJIOTH, SIKi BUIAIISIOTHCS:

H* Ba*
[TBK]Ca®* + nBaCl, = [[BK] + CaCl, + 2HCI + (n-2)BaCl,
H* Ba*

Binmuty Bin 3amumky BaCl, i Bucymeny mpu 105 °C mapakky rpyHTy
06po06isttoTs 0,05 M pozunnom H,SO, . ITpn npoMy BinOyBaeThCs peakiis:

H+
Ba2+ H+
[[BK] +nH,SO,4 = [I'BK] + 2BaSO, + (n-4)H,SO; .
Ba2+ H+
u*

3amumox cynbhaTHOi KHCIOTH, fKa He Opajla ywacti B peakuii,
BinTutpoByoth 0,25 H NaOH Tta 00umcirooTh OOMIHHY €MHICTH IPYHTY 3a
(dhopmyoro

(a—b)-100 - A
a-m-20 ’

ne T — oOMiHHa €MHICTh TpyHTY, MekB/100r IpyHTY; @ - KUIBKICTH (inbTpaTy
B3SITOTO JIJISl TATPYBaHHSA ,MJ; b — KinbKicTh 0,05 M pozunny NaOH, mo minuia Ha
tutpyBanHs 3anumky 0,05 M H,SO4, mit; 4 — kinekicts 0,05 M pozunny H,SOy ,
mo Oyma B3siTa I OOpPOOKM HaBaXKH TIpyHTY, M, 20 — koedimieHT mis
nepeBeieHHs qanux B Mmoiis/100r rpyaTy (20 Mot 0,25 H po3unHy Bignosimzae 1 M

T = 3)
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NaOH); m — HaBaxka IpyHTy, B3aTa I aHamizy, T; 100 — xoedimieHT mms
nepeBeieHHs pe3yabTaTiB Ha 100 T rpyHTY.

Peaxmueu i obnaonannsa. xonom emuictio 700, 500 1 150 wmur;, midkwm;
¢binpTpu; mpomuBaNKHU; MpoOipku; 3a0ydepenuit 1,0 M poszuunn BaCly; 10 %
po3unH H,SO, 1 0,251 NaOH; denondranein.

Xig poboTun

1. 3 nabGoparopHoi mpoOH BiZOMparoTh 2,5 I' MOBITPSHO-CYXOTrO IPYHTY 1
MOMIIIAIOTh B K010y Ha 500 M.

2. IlpunmuBatots B kosdy 200 mn 1,0 M 3abydepenoro pozumny BaCl,,
300BTYI0Th 10 XB 1 3aimummaioth Ha 100y Juid B3aemonii 3 IpyHTOM (abo
nepeMilIyroTs 1 rox Ha poraTopi).

3. HacrymHoro nHst BMicT K0JI0M MpodiabTpOBYIOTh, OJHOYACHO HOCTYIIOBO
nepeHocssan Ha GuTbTp TpyHT. [lichs 3akiHYCHHS MMEPeHECeHHS IPYHTY Ha (QiIbTp
KoJOy JIeKiTbKa pPa3iB CIONICKYIOTh IHUCTHWIHOBAHOIO BOJIOIO, 3JIMBalOYM ii Ha
GbinbTp.

4. Tlepenecennéi Ha  QINBTp  IPYHT  TPOJOBXKYIOTH  TPOMHBATH
JMUCTUIIHOBAHOIO BOJIOIO oKW Oyme BumuTuii Bech BaCl,, mo He mpopearyBas 3
KOJIoimaMu TpyHTY. J[7s iepeBipKu 1IbOTo Ha OCTaHHI 2 — 3 MJI QiIbTpaTy MOIIATH
neximpkoMa kpammsivMu 10 % posumny H,SO,4. Sxmo mpu mpomy 6inoro ocany
BaSO, He yTBOPIOETHCS, MPOMUBAHHSI 3aKIHUUTH.

5. IlpoMuTHil ITUCTHIILOBAHOIO BOIOIO IPYHT pa3oM 3 JIHKOIO i (uUIBTpOM
IPOCYIIYIOTH B CyImbHii madi mpu 105° C mpoTsrom 3 — X rouH.

6.  Bucymenuii IpyHT pa3oM 3 (GUIBTpOM IepeHocsTh B kKoiOy Ha 700 mu,
nomaroth 150 ma 0,05M poszumny H,SO,, 360BTyI0TE 10 XB 1 BiAdQiIETPOBYIOTH.
IMepmi MyTHI mOpmid  (UTBTpaTy TepeHocATh Ha GIUIBTp 1 TOBTOPHO
PO iTETPOBYIOTS.

7. Bimoupators 50 mu ¢pimbTpary B konOy Ha 150 mu, moxaroth 1-2 xparuti
¢denondraneiny i BigxrurpoBytors 0,25H pozumHom NaOH mo cmaGo poxeBoro

KOJIbODY.
8. OOuucnrorots 00MiHHY emHicTh ['BK 3a HaBeneHoro Bumie GopmyIioro.
Obuucnenns pesyromamie. HaBakka TOBITpSAHO-CYXOro IpyHTY — 2,5 T

nHacuuyBanacs B 200 mut 3a0ydepenoro 1,0 M pozuuny BaCl,. Ilicns mporo Bona
IpoMHuBasiacs i BUCyIIyBanacs, a HoTiM oopobisttacs 150 mut 0,05 M H,SO,. s
aHanizy B3saT0 50 M1 pineTpary. Ha turpyBanns 3amumky 0,05 M posuuny H,SOy,
Oyno Butpauero 45,8 M 0,25 H NaOH. Toxi oOMiHHA €MHICTB TPYHTY:
= (50 45’8) 100-150 =25.2mmonv/1002 = 25,2cmonv/ ke .
50-2,5-20

OTke 0OOMiHHA €EMHICTb I'PYHTY CKJIaa€ 25,2 cMOJIB/KT.

KoHTposIbHI 3anHTaHHS:
1. B doMmy mojsrae NpUHOUI METOAY BH3HAUYEHHS OOMIHHOI €MHOCTI

IpYHTY?




2. Sk BCTaHOBIIOIOTH, 10 BUMUTHH Bech BaCl, 3 rpyHTY ?
3. B yomy mossrae 3HaYSHHS TAHOTO METOAY ?

Jlaboparopna pobota 4
BusznadeHHsi cryneHsi pyxomocti ¢pocdariB y rpyHri
3a metoaoM Kapmnincbkoro i 3am'sitinoi

Cymb memody. Pyxomi pocdaru rpynty Burydarots 0,03 H. pozunHom K,SO,
IIPU CHIBBIAHOWIEHHI IPYHTY 10 po3umHy 1:5. ¥V BuUTSXKLI (ochop BH3HAUYAIOTH
¢doromerpuyanM MetonoM y Moaudikanii Tpyora - Meliepa. 3a BeJMYMHOIO
koHueHrpauii P,Os B Minirpamax Ha 1 J1 po3unHy, poOJIsiTh BUCHOBOK PO CTYIIHB
pyxomocTi pocdartis (hakTop "IHTEHCHBHOCTI") IPYHTY.

Peaxmusu i obraonanna: 0,03 H, po3uuH cymedaty kKamio (2,6 T K,SO,
PO3YHMHSIOTH Y TUCTHIILOBAHIN BOJI, JHOJHMBAIOTH BOAOIO 10 1 J1 i MepeMilIyroTh),
Mombaar amoHito, 2,5%-i po3umH xmopuny osoa (II), 3paskoBuii pPO3UMH
nuriapodocdary kamiro, 6€330a6H1 GinbTpu (cUHST 200 OiNa cTpivka).

Xig poboTun

1. 20 T TpyHTY BMIImYIOTh Yy K00y MicTkicTio 250 mur, mprimBaroth 100 mur 0,03 u
posunnry K,SO,, 300BTYIOTE 5 XB i QiIBTPYIOTH Kpi3b 0€330JbHMHN CKIIAA4acTUit
¢ueTp miamerpom 12,5-15 cm. 11lo6 Matu mpo3opy BHTSDKKY, CHiJ SIKOMOTa
Oinpoie mepeHocUTH Ha  (IABTp IPYHTY, SKME 3abuBae  Ounbln  HOpH
¢ubTpyBaNbHOTO ~ Tamepy 1  3amobirae  NPOXO/DKEHHIO  Kpi3b  (uIBTP
JpiOHOTUCTICPCHUX YaCTOYOK IPYHTY.

[epi nopuii ginerpary (10-15 mur) Bigkunarots. JJo0yTy BUTSIKKY HOBHICTIO
BinIBTPOBYIOTE. B pa3i moTpebu ¢inbTpaT KOHIEHTPYIOTH, BUIIAPOBYIOUH HOTO
10 HEBEJIMKOTOo 00'eMy, TpoTe He Oinbll HiXK B 2 pasd, moO He JOMYyCTHTH
BHITAJaHHSA CcoJed 13 posumHy. Ilepen KOHIICHTpYBaHHSIM BUMIPIOIOTH 00'€M
BHXI1THOT BUTSDKKH.

2. Y mipHy konby Ha 50 Mn mepeHocsaTh minetkoto 20-40 mn dimeTpary, B pasi
noTpedu A0BOoAATH 00'eM i1 70 40 MJI AMCTUIHLOBAHOIO BOJIOIO, Nali BU3HAYAIOTH
¢doromerpuyno 3a Tpyorom — Meepom.

Tomyrwuu posuun nopienauns, 6 konby na 50 mn samicme @itempamy
npuausaromv 0,03 n  pozuuny KpSO; i peaxmusu, saki npuauganu 00
00CHIOACYBAHO20 POSUUHY.
3. Jnst moOynoBu KanmiOpyBasbHOTO Tpadika HNPUTOTOBISIIOTH IIKANTy 3Pa3KOBHX
po3umHiB. 7 11pOTO B HIiCTh MipHUX KOO Ha 50 MJI NPHIMBAIOTH 13 OIOpETKH
3paskoBuii po3umH K,SO4 B Kimbkocti BimmoBimao 0,5; 1; 2; 3; 4; 5 mu i
p030aBIsIt0Th BOJ0TO 10 40 M. [IpuiuBaroTh 1o 2 MJI pO3YUHY MOMIOAATy aMOHIIO
i mepemimyroTh. JlogaroTs o 3 kparii xmopumy onosa (II), moBogs4m 10 pUCKH
JNUCTUIHOBAHOIO BOJOIO 1 3HOBY CTapaHHO TNepeMimyroTh. Yepes 5—7 XxB
(hOoTOMETPYIOTH TIOPIBHSHO 3 PO3UYNHOM ITOPiBHSIHHSL.

IIpu BukopucTaHHi MipHHX KOO wicTkicTio 100 ab6o 25 MI KiTBKICTh



PEaKTUBIB BiAMOBIAHO 301IBIIYIOTh YA 3MEHITYIOTH Y JIBa Pa3H.
4. Crynias pyxomocti ¢ocdariB (P,Os), B mimirpamax Ha 1 1 po3uuHy,
00YHUCITIOIOTH 32 (OPMYIIOI0

b 71000 “
At V >

ne a - kumekicte P,Os, 3HalimeHa 3a kamiOpyBajdbHUM Tpadikom, mr; V- 00'eM
BHUTSDKKH, B3SATHH Uil aHamizy, mur; 1000 -mms mepepaxynky Bmicty P,Os B
MuTirpamMu Ha 1 J1 po3uuHy.

3a pe3yapTaTaMH aHATi3iB BCTAHOBJICHO OPIEHTOBHE T'PYIYBaHHS IPYHTIB IO
3abe3meueHocTi pociimH QocopoM 3a crymeHem pyxomocTi docdatiB  mms
ButspKkd 0,03 1 po3uuny K,SOy, mr P,Os Ha 1 1

nyxe Huzbka — 0,01-0,03

cepenns - 0.06-0,08

BHUCOKa - Oube 0,2
KoHTposbHI 3aMUTaHHS.
1. o Take dakrop ,,iIHTEHCHBHOCTI” TPYHTY ?
2.5Ix Bunmy4aiots pyxoMi pocdatu 3 TpyHTY ?
3. SIk BU3HAYAIOTH CTYIiHL pyXoMocTi (ocdariB ?

JlaGoparopna pobota 5

Bu3HaueHHs] pyXoMOro MaHTaHy B IPYHTi 3 BHKOPHCTAHHAM BHTSKKH
0,1]—[ HzSO4

Cymb memody. MeTox OCHOBaHHWI Ha OTPHMaHHI 3a0apBIEHOT0 KOMIUIEKCY
MaHrany 3 (OpPMaJbJOKCHHOM Ta Ha HACTYNHOMY ()OTOKOJIOPHMETPYBaHHI
po3unHy. Jly)kHy peakLilo cepeloBHINA, IO HEOOXigHa JJIsI YTBOPEHHS
3a0apBICHOTO0 KOMIUIEKCY MaHTaHy, CTBOPIOIOTH 3a JIOTIOMOTOI0 aMiagHOTO
Oydepnoro pozunHy. BrimB 3amiza HeHTpai3yloTh, pyHHYIOUH HOTO KOMIUIEKC 3
(hopMabIOKCHHOM acKOPOIHOBOIO KHCIIOTOIO Ta TPWIOHOM b.

Peaxmusu i obnaonanns: ®EK (xoBetm 1 CcM Ta CHHbO-3EJICHUMN
cBitnodineTp, 490 HM), potarop, Bamr BJIKT Ta anamithdHi, msmke ximMidai 250
MJ1, K0JIOM KoHiuHI 250 mut, Jiiiku, GinbTpu 3 611010 CMY>KKOF0, KOJIOM MipHI Ha S50
ma — 7 mr (100 Mo — 7 mT), minetka Ha 5 mi, Oropetka Ha 50 1 100 M, mumiHAp
Mipauii Ha 50 My, KHCIOTa cipyaHa, KWACJIOTa ackopOiHOBa, (GopmaliH, aMOHii
XJIOPUCTHH, aMiak BOJHHMH, TiIPOKCHWIIAMIH Tifpoxjiopua, TpwioH b, manran
cipuanokuciuit (MnSOy4-5H,0), Bona.

Xig poboTu
1. Ilpucomysannsn eumsaxcku. HaBaxky IpyHTY 5 TI' NOMIIIAIOTE B XIMIYHY
wisimky, npuwimsaiots 50 ma 0,18 H,SO4 Ta mpotsirom 1 ron mepemimyroTh Ha
poraropi. [lyns momepekeHHs KOHTAaKTy pO3YMHY 3 TYMOBOIO NpoOKoro ii
oOropraroTh mnojieTiieHoM. Po3unH (inbTpyloTh B KOHIUHI komoum Ha 250 mn
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gepe3 GuIbTp 3 0100 cTpiukoro. [lapanensHO MPOBOMATH KOHTPOIBHHUM TOCIIT
(muB. m. 2.13).

1. ITiocomoska 0o ananizy.

2.1. 3amacHwii po3unmH  QopmanprokcuHy:  30,75T  TiApoKCHIaMiHy
PO3YHMHAIOTH B 175 MI BOJH, HOMMBAIOTH 43 MJI OpMaTiHy Ta TOBOIATH 00’ €M JI0
250 mi.

2.2. PoGounii po3umH QopmanbrokcuHy: 10 200 MJI 3amacHOTO PO3YHHY
(dopmanbaokcuHy TprrBatoTh 800 MIT BOJU Ta TIEPEMIMITYIOTh.

2.3. 3amacuHmii amiaynnii OydepHuit poszumH: 6,8r XIJIIOPHCTOTO aMOHIIO
PpO3UMHSIOTE B 57 M 25 %-HOTO BOJIHOTO PO3YUHY aMiaKy Ta TOBOAATH BOJAOIO JO
100 mu.

2.4. Pobouwnii amiaunuii OydepHuii pozunH: 1o 100 M 3amacHoro OydepHoro
aMiagHoTro po34nHy noauBaoTh 900 M1 BOAH.

2.5. Tpunon b, 3%-uuii po3unH: 15T peakTHBY PO3UMHSIOTH MPY HATPiBaHHI B
250 mut Boau. Po3uuH 0X07I0KYIOTE Ta T0BOAATE 00°eM 10 500 Ma Boj00.

2.6. Mackyrounii po3uuH: 4r acKOpOIHOBOI KHCIOTH PO3YUHSIOTH B S00 M
3%-nomy po3unHi Tpuiony b.

2.7. Cipuana xucnota, 0,11: 2,8 M H,SO, (koH1.) BmuBaoTh B 900 M1 Boau
Ta JOBOAATE 00’ eM 110 1.

2.8. OcHoBHuit po3umH Madrany: 0,4388r manrany cepemHbO KHCIIOTO
PO3YMHSIOTH y BOJI Ta JOBOJATH 00’ €M po3unHy 1o 100 mut.

2.9. PoGounii po3unH MaHraHy: B MipHy kos0y Ha 100 Mi1 mpuimBaroTs 25 mi
OCHOBHOTO PO3YHMHY MaHTaHy i TOBoAATh 00’ eM a0 mitku 0,18 H,SO,. Otpumanuii
PO3YHH MiCTUTH 250 MKT MaHTaHy B MJI.

2.10. Po3uun mopiBHSIHHS: B 7 MipHUX KOO Ha 50 MJI HAJIMBalOTh 00’ €M
pobodoro po3unHy MaHraHy (tabm.l), moBoasars 00’em mo mitku 0,11 H,SO, Ta
MIePEMIIITYIOTh.

Tabanua 1 - NpUroTyBaHHA PO34YMHIB NOPIBHAHHA

006’eM pobouoro | Konmenrpartiis MaHTaHy BwmicT manTany B
Ne pO3UYHHY B PO3YMHI HOPIBHSIHHS, nepepaxyHKy Ha
MaHIaHy, Ml MKT/MJI IPYHT, MI/KT
1 0 0 0
2 0,5 2,5 25
3 1,0 5,0 50
4 2,0 10,0 100
5 4,0 20,0 200
6 6,0 30,0 300
7 8,0 40,0 400

2.11. ns moOynoBu KamiOpyBasbHOro Tpadika 3 pPO3UMHIB ITOPIBHSHHS
6epyTh TIpoOU O 5 MII, TOMIMNIArOTh B MipHi koi0u Ha 100 M1, mpunuBaroTh 10 M
pobouoro po3uuHy popmanpmokcuay Ta 30 M poboYoro aMmia4Horo OygepHOro



11

PO3YHHY, TEPEMIIITYIOTh BMICT KOJIOM TICJIS KOXXHOTO PEAaKTHBY. 3aJIAIIAIOTh
BIICTOIOBATUCh Ha 5 XB, Jalli NMPWIMBAIOTH 5 MJI MAacKyKUYOTO pO3YHMHY Ta
MePEeMINIyIOTh. 3aNHINAIOTh BiCTOIOBATHCh Ha 10 XB, MICIIS IIHOTO 32 JOTIOMOTOIO
®EKy (490 HM, cHHBO-3eJIeHHUH CBITIOQINBTP) B KIOBETI 3 TOBIIMHOKO 1 CM
MPOBO/SATH BU3HAYCHHS ONTUYHOI I'YCTUHU PO3YUHY BiTHOCHO BOIIH.

3a pesyiabTaramMu (POTOKOJOPUMETPYBAHHS PO3UHMHIB TOPIBHSHHSI OYyIyIOTh
KanmiOpyBanbpHUi Tpadik (Bich abcuuc — BMICT MaHTraHy B IPYHTI B MI/KT, SKHH
BiJINIOBiJIa€ PO3YHMHY MOPIBHAHHS; BiCh OPIAMHAT — 3HAUCHHS ONTUYHOT I'yCTUHH).

2.12. IlpoBeneHHs aHANi3y. 5 MJI BUTSDKKH BiIOMpAarOTh Ta MOMINIAIOTH B
KOHIYHY Kos10y Ha 100 M1, maii anaii3 mpoBoIATh sIK 1 B .2.11.

2.13. OOpoOka pe3synbrariB. BmicT MaHrany B TIpyHTI 3HaxoJsThb 3a
KamiOpyBaJdbHUM TpadikoM Ta BiAHIMAIOTH 3 HBOI'O PE3YNIbTaT KOHTPOJHHOTO
nocniny. Kowmponvuuii 0ocrio exmouae 6 cebe 6cCi emanu GU3HAYEHHS 34
BUHSTNKOM HABANCKU TPYHMY.

KoHTposbHi 3anuTaHHs:

1. B uoMy CyTh MeTOly BU3HAYCHHS MaHraHy B IpyHTI ?

2. 3a TOMOMOTOI0 YOTO BHJIYy4alOTh MaHTaH 3 IPYHTY?

3. SIke 3HAYEHHS JAHOTO METOIY ?

Yacruna 2 — AHaui3 1o6puB
JlabopaTtopHa po6oTa 6
Bu3zHayeHHS HEHTPAJII3y0401 31aTHOCTI BAITHAKOBHUX 100pUB

3uauenns amanizy. BanHsHI 10OpMBa 3aCTOCOBYIOTH Ul HEWTpasizamii
KHCIIOTHOCTI TpyHTy. He#Tpamnizyiody 37aTHICTh MalOTh KapOOHATH KabIliio,
MarHilo, a TakoX OKCHIU Ta TIIPOKCHIM, IO BXOIATh N0 CKJIaAy BamHSIHUX
nobpus. KpiMm Toro mo ix ckimamy BXOAATh W 1HINI PEYOBHHH, SKi HE MAIOTh
HeHTpamizyrounx BiacTuBocTel. Ile — 3aliBa Bojora Ta MeXaHi4HI JOMIIIKH, IO
3HIDKYIOTH SIKICTh BaITHAHUX TOOPHB.

Tomy aJisl OMIHKHU SKOCTI 1 pO3paxyHKiB HOPM BHECEHHS BAITHSHUX TOOPHB
HEeoOXi1THO 3HATH iX HEWTpaNi3yrouy 3JaTHICTb.

Ipunyun memody. BanHsHi no0puBa npM HarpiBaHHi 00pOOIAIOTH
TUTPOBAHOIO XJIOPUIHOIO KHCIIOTOIO, SIKa B3a€MOIIOUH 3 KapOOHATaM1, OKCHUIAMH
1 TIAPOKCHIAMH YTBOPIOE HEHTPaJIBHI COJI KANBIIIIO 1 MarHifo:

CaCOj; + 2HCI = CaCl, + H,0 + COy;
MgCO; + 2HCI = MgCl, + H,O + COy;
CaO + 2HCI = CaCl, + H,0;
Ca(OH), + 2HCI = CaCl, + 2H,0;

JInmiok XIOpUIHOT KUCIOTH, IO HE B3sIa y9acTh B peakilii, BIATUTPOBYIOTh
JIYTOM:

HCI1 + NaOH = NaCl + H,0
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3a KUTBKICTIO COJITHOT KHCIIOTH, IO TIpopearyBajia 3 BAaIHSHUM JOOPHUBOM
00YHCITIOIOTE HOTO HEHTpami3ylody 3JaTHICTh B TepepaxyHKy Ha KapOOHaT
KaJIBIIII0 V BiJICOTKaX.

Peaxmusu i obraonanna: 1,0 w posumam HCl i NaOH; d¢enonpor
(benondTanein); AUCTHILOBaHA BOJIA; BAITHSAHI JOOPWBA, Bard aHAIITHYHI, KOHITHI
konbu Ha 100 i 250 mm; OropeTka, iKW, QiIbTPU; TUIMTKA €JIESKTPUYHA; BOJIHA
OaHs.

Xig poboTn

1. 3BaxyroTh 1 T BamHsAHOTO HOOpUBa 3 moxuoOkoro 0,0002 r i mepeHOCATh y KO0y
MmictkicTio 250 mi. JloOpuBo 3MouyroTh 5-10 M1 Boau i MOBUIBHO NMPHUIIMBAIOTH 13
oroperkn 25 mu 1 H po3umny HCI. Konby 3akpuBaioTh JiHKOIO 1 TOBUIBHO
KHITATATh Ha TMil[aHIH OaHi 0 TOBHOTO PO3KIAJaHHA KapOOHATIB KaJbIliio 1
MarHito. [ToTiM raps4or0 BOAOI0 PEeTeIhbHO 3MUBAIOTH BHYTPIIIHI CTIHKH KOJOW i
noBomATE 00'eM pimam B komdi mo 100-120 mu. Jdomatote 4-5 Kparmenb
¢denondraneiny i THTPYIOTh po3uuH 1 H. pozunHoM NaOH mo mosiBH CTiKOTO
POKEBOTO 3a0apBICHHS.

2. BmicT cymu kapOoHaTiB KaJbIlifo i MarHiro B 100puBi B iepepaxyHky Ha CaCOs,
Y BIZICOTKaX, 00YHCIIOITH 332 (OpPMyII0t0

(a-T,—b-T,)-0.05-100

m

ne a - xinbkicTs 1 °H pozunny HCI, B3sToro mis po3knaganas kapboHatis, M, 1 -
nmonpaBka Ha TtHTp 1 H. po3umHy HCI; b - ximpkicte 1 H. po3umny NaOH,
BUTPAYCHOTO HA TUTPYBAaHHS 3QJIUIIKY KUCIOTH, M, 1, - TIOMpaBKa Ha TUTP | H.
po3uuny NaOH; 0,05 - kinekicts CaCQOj, sika Bignosigae 1 mi 1 H. po3unny HCI,
r; 100 -1 mepepaxyHKy pe3yibTaTiB Y BIICOTKH, m — Maca J0OpHBa, T.

OnTrManbHy HOPMY BaIHAKOBOTO MaTepialry, HCOOXITHOTO IS BallHyBaHHS
KHCJIMX TPYHTIB, BCTaHOBJIIOIOTh 32 BEIMYHHOIO TiAPOJITHYHOI KHUCIOTHOCTI,
kinmpkocti CaCO;3 OCHOB y Marepiaii 3 BpaxyBaHHSM YYyTIUBOCTI KyJbTYpH Ha
BaITHYBaHHS 1 TPaHYJIOMETPHUIHOTO CKIaTy IPYHTY.

[ToBuy HOpMy BamHa (CaCO; ), B TOHHaX Ha | Ta, BU3HA4aloTh 32 (POpMyII0t0

CaCO;=H, * 1,5, 6)

ne H, - BeMWyuHA TiAPOJITUYHOI KUCIOTHOCTI, Mr-ekB Ha 100 r rpynry; 1,5 -
KUIBKICTh BamHa, HEOOXigHOTO Ui HeWTpamizamii 1 Mr-ekB TiIpOJiTHYIHOT
KHCJIOTHOCTI, T/Ta.

Tounime mnoBHy Hopmy CaCO; (H), B ToHax Ha 1 ra, oO4MCIIIOIOTH 3
ypaxyBaHHIM TTHOWHU OpPaHKH 1 00'€eMHOT MacH IpYHTY 3a popMyIioro

H_O.S-H,-S'h-d
- 1000

e 0,5 - xinpkicte CaCOj;, HEOOXiTHOTO A HeHWTpati3amii Mr-ekB TiAPOTITHYHOT
KUCJIOTHOCTI 1 Kr IpyHTY, T; H, - TiIponiTHYHa KUCIOTHICTh, Mr-ekB Ha 100 T

CaCOs= ®)

)
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rpyHry; S -moma 1 ra, Mm% 1000 — koedilieHT 1 epepaxyHKy B TOHHH.
Ilpuknao. TigponiTHyHa KUCIOTHICTh CTaHOBUTH 3 MT-ekB/100 T rpyHTY, TIIHOUHA
opankwu 0,25 M, minbHICTH 1,35:
H=0,5* 3* 1000* 0,25* 1,35/1000=5,06 T/ra CaCO;

KonTponbHi 3anuTaHHs:

1. B 4omy momsAra€e NPUHIUI METOAy BHU3HAYCHHS HEUTpaTi3yrovoi
3IATHOCTI BaITHIKOBHX TOOPHB?

2. Jlns d4Yoro TPOBOAMTHCS BU3HAYCHHS HEUTPANi3yrouol 3JaTHOCTI
BaITHIKOBHX JTOOpUB?

3. 3a IKUMU MOKA3HUKAMU BCTAHOBIIIOIOTH ONITUMAIEHY HOPMY BAITHIKOBUX
no0opus?

Jlabopartopra poboTa 7
BusnavyeHHs1 pyxomux (popM 3ajii3a 3a 70noMorox0 pojaaHina Kajiro
(ado amoHi0) B Topdi
Cymb Mmemody TIONSTa€ y BWIYYCHHI PYyXOMHX CIIOJIYK JBO- Ta
TPHOXBAJICHTHOTO 3aimiza 3 Topdy Ta TOpQsIHOI MPOAYKII PO3ZYUHOM COJSTHOI
KUCIIOTH KOHIEeHTpamiero 0,2 MOJNB/MI 3 HACTYyITHAM BU3HAYCHHSIM Yy BHUTSDKII
3aJTiza Ha ()OTOEIEKTPOKOIIOPUMETPI 3a TOTIOMOTOI0 POJIaHiIa Kallito (AMOHII0).
Peaxmusu i obnraouanns:cipuana kuciora, 0,2 1 HCl xonmnentpamii 0,2
Mouts/Mit, kaniid ponanictuit 10 %, HNO; — koHII., kaniii mapranneBokuciuii 0,3%,
cute Mopa, ocrognuii 3paszkoeuti posyun A coni Mopa (HaBaxky 0,7022 +0,0002 r
coii Mopa po3unauTi B 500 M Boau B MipHii ko061 Ha 1000 M, mpuint 1 M
KOHIICHTPOBAHOI CipYaHOi KHCJIOTH Ta IIEPEBECTH 3aKUCHY (HOpMy 3alli3a B OKHCHY
OTaBaHHAM PO3YMHY MAapraHIEeBOKHCIOrO Kalilo (10 cmabo — pOKeBOro
3a0apBIICHHS BiJ JOJaBaHHS OIHI€I KPAaIUTMHHU), Nali JOJUTH IUCTUIHLOBAHOIO
BOJIOIO 10 MiTKH. Po3umu mictuth 0,1 mr 3amza B 1 mi (abo 0,143 mr Fe,03));
pobouuii 3paskosuti posuur b coni Mopa (3 OCHOBHOTO 3pa3KOBOTO PO3YHMHY A
Bimiopatn 100 M1 Ta pO3BECTH AMCTUIHOBAHOIO BOJOIO B MipHiit k061 Ha 1000
mi. B 1 M pozunny mictutbest 0,01 Mr 3amiza); Baru ananituani; @EK; porarop;
Mipai koo Ha 1000 mr*2, 100 mur*12; konbu kouiuni Ha 500 MiT; MipHMA
mutiHap Ha 250 mit; OropeTka; rpaayiioBaHa mineTka*S, GiapTp; milika;
Xig poboTu
1. Hasaxky macoro (5,00+0,01) r Topdy nepenocsats B kondy Ha 500 M,
npwinBaroTs 250 mi pozunny 0,2 v HCI, nepemimyrots Ta HactorooTs 18 — 20
rox abo mepeminrytoTh 1 rox Ha potaropi. Cycnensio BindiabTpoBYIOTH depe3
0e3301bHHAN GiNbTP, BIIOUPAOTh 1 — 5 M QiTBTpaTy, IEPEHOCITh B MipHY KOJIOY
Ha 100 mu, nomaroTh 5 MIT a30THOI KHCJIOTH, MEPEMIIMIYIOTh Ta IO KpaIrIiHAM
nomaoth po3dnH 0,3 % MapraHIeBOKUCIIOTO Kallilo 0 YTBOPEHHS cllabo —
pokeBoro 3abapBieHHs. Jlai po3unH PO3BOASTH TUCTHIILOBAHOIO BOJOI0 110 80 —
90 M1, TONTAIOTH 5 MJI POAAHUCTOTO Kaliio, JOJUBAIOTH TUCTHIILOBAHOIO BOJIOIO IO
MITKH, TEPEeMIIIyIOTh Ta BU3HAYAIOTh ONTHYHY TyctuHy Ha @DPEK 3 cuHIM
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cBiTiodineTpoM mpu nosxkuHi XxBuii 400 — 440 HM B KroBeTax ToBmUHOIO 10 — 20
MJI, BUKOPHCTOBYIOYH B SKOCTi €TaJlOHAa IIOPIBHAHHS KIOBETY 3 KOHTPOJBHUM
PO3YMHOM.

2. Jlna mobynoBu kaniOpyBasbHOTO Tpadika B MipHi kouou Ha 100 M
npuiuBaTh 1; 2; 4; 8; 16; 24 T1a 32 Mi pobGodoro poszuuHy b, mommBaroTh
JMUCTUIIHOBAHOIO BOO0 10 80 MII, MPWIIMBAIOTH TIO 5 MJT a30THO{ KUCJIOTH Ta 5 MJI
POJAHUCTOTO KaJlilo, TOBOJATH TUCTHIILOBAHOIO BOAOIO IO MITKH, NMEPEMILIYIOTb.
Etanoni po3unnn mictsate — 0,01; 0,02; 0,04; 0,08; 0,16; 0,24 Ta 0,32 Mr 3ami3a B
100 ™, BignosigHo. KosopumerpyBanHs npoBoasTh (auB. 1.1) micns
NepeMillyBaHHS Ta 3aKiHUYIOTh Ha mpoTs3i yepe3 15 — 30 xB. [Ipu orpumanHi
IHTEHCHBHOTO 3a0apBiIeHHS JOCIIUKYBAaHOTO DO3YMHY BH3HAUCHHS 3alli3a
HEOoOXiTHO MOBTOPHTH, ajie MONEpeHbO PO3BecTH Horo y 2 — 5 pas (ams. J1.p.9,
.5).

3. Macy pyxoMux ¢opM 3aiiza B mepepaxyHKy Ha OKCcHI 3aiiza B MT Ha 100
T Topdy NpH HATypaIbHIX BOJIOTOCTI BU3HAYAIOTH 32 (HOPMYIIOI0

m-250-K-1.43-100
X:
V-m,
Jie m — KiJIbKICTh 3aJli3a 3HalIeHa 3a KaniOpyBaibHUM rpadikoM, mir; 250 — 00’ em
po3uuHy colstHOI kucaoTH (0,2 H), M0 MPUINBAETHCS 0 AOCIIIKYBaHOT HABAXKKH,
mr; K — mompaBka Ha po3BeneHHS; 1,43 — koedinieHt nepeBoxy BMicTy Fe B Fe,03;
V — 00’ €M BUTSKKH, B3ATHI [T BUSHAYCHHS, MJT;, /1; — Maca HaBaXKu TopQy, T.

Macy pyxomux ¢GopMm 3aiiza B MEPEepaxyHKy Ha CyXy PEYOBHHY BHU3HAUYAIOTH 3a
(dhopmyIoro

) ®)

X -100
100-W°

ne W — MacoBa gactka BoJior B Topdi, %.

KonTponpHi 3anutanHs: 1. B doMy mossrae cyThb METOIY BH3HAUEHHS PYXOMHUX
(dhopwm 3ariza B Topdi.

2. Sk BuIy9aroTh 3 TOpdy pyxomi ¢popmu 3amiza’?

3. Sk mpoBomuThes KamiopyBanas PEK nmepen nmpoBeneHHIM BU3HAYCHD ?

C))

1

JlabopaTopHa poboTta 8
Busnauenns BMicTy cnoayk gocgopy B MiHepajlbHHX J00pHBax
Bwmict docthopy B hochopHrx noOpuBax BU3HAYAIOTH Y J1Ba €TAIIH:
1. BmiIydeHHs croiyk docdopy 3 10OpHB;
2. KiJgbKicHEe BU3HaUCHHS POCOpy y BUTSDKKAX.
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Tabanus 2 - MeTtoam BUAYYEHHA cnonyK ¢ochopy

Dopma pocghopy Memoo eunyuenns
SaranpaU Pochop Po3unHOM COJISIHOT (a30THOT) KHCIIOTH
CyMINIIIIO COJSTHOT Ta a30THOT KUCIIOT
3acBorOBaHMIA PeaktuBom Ilerepmana
dhochop Po34nHOM TMMOHHOI KHCIOTH

Pozunnom Tpusnony — b
Po3unHOM COJISTHOT KUCTIOTH
Po3unHOM MypammHoi KUCIOTH
Bomopozuunsi Bonoro

crionyku  pochopy i
BiTbHOI  dochopHOi
KHCJIOTH

A. Bunydenns 3arajabHoro ¢gocdopy

Cymb memody mojisira€ y po3unHEHHI CIoiyK (ochopy KOHIEHTPOBAaHUMH
pO3YMHAMH COJISTHOT 200 a30THOT KHCIIOTH MPH HATPiBaHHI.

Peaxmusu i obraonanns:20 - % po3unH COISTHOI KUCIOTH abo po3daBieHa
po3uuH a3oTHOI kucioTu (1:2); konba koniuHa Ha 300 mui, MipHa Komba Ha 250
MJIL,MIpHHAN TATiHAP Ha 50 M1, JTiHKa, TUTUTKA, CKIISTHA MaTN9Ka.

Xinx pobotu
1. 2-2,5 T nobpwuBa, 3BaxyOTh 3 moxubOkoo 0,001 T, KiUTBKICHO TEPEeHOCATH Y
KOHIYHY KoJIOy MicTkicTio 300 My, 3MouyioTh 5-10 mur Bomau, nonuBaioTh S0 mi
20%-ro po3uuHy cojisiHOI abo posbaBieHoi a3zoTHOI kucHoTH (1:2). ¥V Konmdy
BCTaBIISIOTh JIIMKY, KA BiJlirpae pojb 3BOPOTHOTO XOJIOAWJIBHUKA, 1 HArpiBaroTh
CITOYATKY TMOBUIBHO, @ MOTIM JOBOJAATH JO KHUIIHHSA 1 MOMipHO Kum'sATATh 30 XB,
MTOMITITYIOYH MEePiIOANIHO CKIITHOIO TAINTIKOTO.
2. Ilicnms KuN'ATIHHA PO3YMH pPO30aBISIIOTH BOJOIO B JiBAa pasd 1 KiJIBbKICHO
MIEPEHOCATh Pa30M 3 0CaJIOM Y MipHY KoJIOy MicTkicTio 250 M1, 3MHBarouu ocan 3i
CTIHOK CKJISTHKH BOJIOTO.
3. Ilicnsg OXOJNOMXKEHHS 1O KIMHATHOI TeMOepaTypu 00'€éM PO3YHHY JOBOJISTH
BOJIOIO JI0 PHCKH, IIE€peMillyloTh, (QUIBTPYIOTh, BIAKMIAIOYM TEpII mmopuii
¢inpTpaTy. B oTpuMaHoMy po3unHi BU3ZHAYAIOTEH BMICT Gocdopy.

b. BuyueHHs1 3acBOIOBaHMX cOJYK ¢Gocdopy po3UMHOM JTUMOHHOI KMCJIOTH
Cymb memo0dy TpYHTYETbCS Ha BIUIYYCHHI JIAIMOHHO-PO3YMHHUX CITOJIYK (ocdopy
3 TOOPHUB JINMOHHOIO KHCIIOTOIO.

Peaxmusu i obraonanns: 2%-# po3drH JMMOHHOI KHCIIOTH, MipHa Kosb6a Ha 250
MII, MipHMH 1mmiHAp Ha 25 wmi, 200 mu, nidika, ¢ineTp, dapdopoBa cTynKa,
porarop.
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Xig poboTun
1. 1 T gobpusa (sxmo BmicT P,Os Oimbrmuit Hixk 25 %) abo 2 T mobpuBa (AKIIO
BMmicT P,Os meHmmi Hix 25 %), 3Baxenoro 3 moxuOkor 0,001 T, KigbKICHO
nmepeHocsATh y  (aphopoBy  CTymKy, pO3THPAOTh  TOBKAaYMKOM IO
MTOPOIIKOIIOAIOHOTO CTaHy, HATUBAIOTH 25 M 2%-T0O PO3UYNHY JTUMOHHOT KACIOTH 1
3HOBY PO3THPAIOTh.
2. Pinguny, neKaHTYIOUH, NMEPEHOCATh y MipHY Koa0y MicTkicTio 250 M. Ocan y
CTYII PO3TUPAIOTH 3 25 M 2 %-T0O pO3YHMHY JIMMOHHOI KUCIOTH I nBivi. [Ticms
LILOTO OcCaJ KUIBKICHO NEpEeHOCITh y KOJOy 3a JOIOMOTOI0 JMMOHHOI KHCIIOTH.
Bceroro tpeda 200 mit 2 %-ro po3unHy JMMOHHOI KHCJIOTH. JINMOHHA KHCIIOTa HE
NOBMHHA HEHTpadi3yBaTHCs KaiblLieM IoOpuB. Y pasi HeiTpamizauii JTMMOHHOI
KHCJIOTH KaJbIlieM JOOPHB ii MPWIMBAIOTH JOAaTKOBO NEBHY KUTBKICTB.
3. Konby 3akpuBarOTh MpoOKOIO 1 300BTYIOTH mpoTsaroM 30 xB. O0'eM TOBOASTH
BoZo0 1o 250 MmuI, mepeMimytoTh i (QimbTPYIOTh, BIAKWIAIOYM TEPII TOPILT
¢binpTpaty. Y GinbTpaTi BU3HAYAIOTH BMICT 3aCBOIOBAHUX CIIONYK (hocdopy.

BuityyeHHs 3aCBOIOBaHUX CHOJIYK (ochopy po3UnHOM cipuaHOi KHCJIOTH
Cymb memoOdy TPYHTYEThCS Ha BHiydeHHI croiyk (ochopy 0,05 H. pozumHOM
CipYaHOi KUCIIOTH 3 TOOPUB.

Peaxmusu i obraounanns: 0,05 H. po3unH cipyaHoi KHUCIOTH, MipHa konba Ha 250
M1, MipHU# mutiaap Ha 100 mi, poTarop.

Xig poboTn

1. 1 r mo6pusa (sxmro Bmict P,Os Oinpmmii Hixk 25 %) abo 2,5 T (sxmio BMicT P,Os
MEHIIM HiX 25 %), 3BakeHoro 3 moxuoOkor 0,001 T, KiTbKiCHO TEPEHOCSTh Y
MipHY K00y micTkicTio 250 mit i HanmuBatotk 100 mut 0,05 H. pozuuny H,SOy,.

2. Kon0Oy 3akpuBaroTh mpoOKOI0 i 300BTYIOTh Ha MexaHiuHid Mimamm 30 XB.
JloBoATE 00'€eM BOJIOIO IO PHCKH, IEPEMIIITYIOTh, (DUTLTPYIOTh BiAKUIAIOUN TIEPIIi
nopii pimeTpary. ¥ GinbTpaTi BU3HAYAIOTh BMICT 3aCBOIOBAHHX CTIOIYK (ocdopy.

B. BuiryueHHs1 BOZOPO3YMHHHUX cNIOIYK docdopy i BiabHoI dochopHoi
KHCJI0TH
Cymb memody TIPYHTYEThCS Ha BWJIYYEHHI BOJOIO BOJOPO3UYMHHHUX CIOJIYK
¢docdopy i ButbHOI GocdopHOi KUCTOTH 3 POCHOPHUX 10OPUB.
Peaxmusu i obraonanns: MipHa konda Ha 500 mur, mipHui muwtinap Ha 200 Mo,
Jmiiika, GinbTp, poTaTop.
Xig poboTn

4-5 T moOpusa, 3BaxkeHoro 3 moxubOkorw 0,001 T, mepeHOCATh KiTbKICHO B
MipHY K0JI0y MicTkicTio 500 mi, mpunuBatoTh 400 Mt Bosu, 300BTYIOTH TIPOTATOM
30 xB. O0'eM PO3UMHY JOBOJSATH BOJIOIO JIO PUCKH, MEPEMINTyIOTh, QiIbTPYIOTH,
Bimkumatouun mepmi mopuii  dimeTpary. Y  QimeTpari BHU3HAYAIOTh BMICT
BoZopo3unHHUX (pocdartiB i BitbHOT pochopHOT KUCTOTH.
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ITicns oTpuMaHHS BUTSHKKH KUIBKICHO ¢Gocop BH3HAYAIOTh BaroBHM,
MarHe3iaTbHUM, I epeHITITHIM (dhoTOMeTpUIHUM, THTPUMETPUTHUM
XIHOJIIHOMOTIOICHOBUM, TUTPYBAaHHSAM 3 BUKOPHCTAaHHSM XJOPHUCTOTO MAarHifo,
KOJIM MacoBa JacTka (ocdopy B nodpuBax Bix 3 710 55 %. Y mobpusax, e MacoBa
gactka (ocdopy Bix 0,2 mo 8,0 %, dhochop Bu3HATAETHCSA 00'€eMHUM (BU3HAYCHHS
BiJIBHOT KMCJIOTH) Ta BarOBUM XiHOJIHOMOJIOJEHOBUM MeTogaMu. Bcei Meroau, sk
BWJIyYEHHSI, TaK 1 KUIBKICHOTO BU3Ha4YeHHs periameHTyroTbes [OCTom 20851.1 -
75 -TOCTowm 20851.4 - 75.

I'. I'paBimMeTpuuHmii (Marnesiajapnuii) MeToa BU3HAYeHHS BMicTy docdopy

MertoJ 3aCTOCOBYIOThH Ul BU3HAYEHHS BOJOPO3YMHHHX, 3aCBOIOBAaHMX CIIOJIYK 1
3arajbpHOT0 BMICTY (OC(Opy y BUTSDKKAX.
Cymov memody. Dochop 0CaKyIOTh IJIy)KHOIO MarHe3iadbHOI0 CYMIIIIIIO Y
BUNISINI docdary MarHiro-amoHiro. it Toro mo0 B JIY)KHOMY CEPEIOBHIIN HE
OCQDKYBAINCS TIAPOKCUIM 3aii3a, aJlfOMiHII0, B PO3YMH MPWINBAIOTH IUTPATHY
cyminr. JINMOHHA KUCIIOTA 3 TIIPOKCHIIAMHU YTBOPIOE KOMIUIEKCHI CITOJTYKH:

H, —COONH, OH CH, —EOONH,
H —Fe(OH),
+ Fe —OH= +H,0;
OONH, ONH,
CH,COONH, OH CH, —€OONH,

Ca(H2PO4)2+2 MgC12+4 NH4OH:2 MgNH4PO4+CaC12+4 H20+2NH4C1
Ocan docdaTty MarHiro-aMOHiI0 TIPOMHUBAIOTE 1 MIPOXKAPIOIOThH [Ipu mposkaproBaHHi
YTBOPIOETHCSA TipodocdaT MarHiro:

2MgNH4PO4 —> Mg2P207+2NH3+H20

3a macotro mipodocdary MarHio, KU yTBOPIOETHCS, BU3HAYAIOTh BMICT P,05 y
nobpusi; Mg,P,0; mictuts 63,79 % P,0s.

Peaxmusu i obraonanna: marnesiansaa sryxHa cymim (70 r NH4C 1 55 ¢ MgCl,
po3unHsoTh ¥ 200-250 mMa 10%-ro BOAHOTO PO3YHHY aMiaKy, JOBOJSATE BOAOKO 10
pHCKH B KOJIOI MICTKICTIO 1 JI, MepeMillyloTh, 3aMIIAIOTH CTOSATH Ha H00y 1
GUIBTPYIOTH); po3uMH 1MTpaTy amoHio (500 r JMMOHHOI KHCIOTH 00EpEeKHO
po3unHsatoTh y 600 M 25 %-ro BOAHOrO po3uMHy amiaky. PozumH Mae OyTm
HeHTpamsbHUM. [licis po3unHEHHS ¥ OXOJOHKEHHS PO3YHMH MEPEHOCATh Y MipHY
KOJI0y MICTKiCTIO 1 JI, TOBOJATH BOJOIO IO PUCKH, IEPEMIIIYIOThH 1 (iTbTPYIOTH);
20%-1i po3uuH COJNAHOT KUCIHOTH; 25%-#, 10%-i, 2,5%-%i po3umHH amiaky;
KOHIIEHTpOBaHa a30THA KHWCIOTa, (eHondranein, mydenpHa mid; dapdoposuit
THTJb, cTakaH Ha 250 mu1, mipHUU mwmiaap Ha 250 Mul, mmineTka rpaxydoBaHa,
OropeTka, poTaTop, Jiiika, GiabTp (CHHS CTpiuKa).
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Xig poboTun
1. Ilpu BU3HAYEHHI 80O0OPO3UUHHUX T 3ACEOI0OBAHUX CNOTYK Gocgopy, BUTYICHHX
po3unHOM IleTepmana, TUMOHHOI 1 Cip4aHO1 KHCIOT, pO3YHMHOM TpwioHY b, 25 -
50MIT pO3UMHY MEPEHOCATH y cTakaH MicTkicTio 250 mi, monmmBatoth 20 mMi 20 %
po3unny HCI i kun'sitsith 15-20 XB, 100 3ammo0irTi petporpaarii.
2. Po3zuunu, sxi micmame 3aeanvhuil ¢pocghop, HE KHITATATH, X PO30aBISIIOTH
BosoI0 TpuOmm3HO 1o 50 mui, mpunmBaioTh 10 MJI PO3YMHY LUTpaTy aMOHIIO,
nobasistiote  1-2 kparuti ¢peHondTaneiny i HeWTpamizyrorb 10%-M po3uMHOM
amiaky JO IOSIBH PO’KEBOTO 3a0apBicHHs. [Ipu moMinryBaHHI pO3YHHY CKJISTHOIO
MAJIMYKOI0 3 TYMOBHM HAaKOHEYHHKOM MOBUTPHO NPWIMBAIOTH 35 MII JIYXKHOI
MarHesiaiapHoi cymimi 1 gepe3 10-15 xB monarots 20 Mit 25 %-ro po3uuHy amiaky.
O0nouacHo nposoodsimb KOHMPOTbHULL O0CTHIO0 6 AHANOSIYHUX YMoeax, ale Oe3
docridocysanozo 0obpusa.
3. Po3unnu mepemimyioTs mpoTtsaroM 30 XB, MOTIM 3aJIUIIAIOTH BiJICTOIOBAaTHCH 30-
40 xB, GITBTPYIOTH Kpi3b cKiIagyacTuil Oe3BonbHUN (imbTp ("cumHSA cTpivuka’)
nmiamerpoM 9-11 cm. 3amicTh TOro, MO0 TEPEMIITyBaTH PO3YUH, HOTO MOXKHA
3QTUIIATH BiJICTOIOBATHCS MPOTITOM 4 TOJ, aje He Oub sk 18 rog.
4. 3a ZOTIOMOTOI0 CKIISTHOI HAJIMYKH 1 2,5 %-r0 pO3UMHY aMiaky BiIOKpEMITIOIOThH
KPHUCTAIIM 0Caly, SIKi NPHINILIA A0 CKIISTHKH, 1 KiJIbKICHO MEpeHoCsTh Ha (iibTp.
Ocan Ha inbTpi 3-4 pasum mpomuBaroTh 2,5 %-M pO3YMHOM amiaky. 3arajbHa
KiJIbKICTh MPOMHUBHUX BOA Mae craHoBUTH 100-125 M
5. @uIBTp 3 0CagOM TPOXHM MiACYHIYIOTH 1 IMEPEHOCSTh y MPOXAPEHUH O CTaJol
Macu (apdopouii THreNb. [I0TIM 030TI0F0Th, CIIOYATKY HA €ICKTPUYHIHN TUTUTII, a
moTiM 'y MydenbHil medi. [IpokaproioTh TUTENb 3 0CaJoM Y My(QenbHIi medi 10
craioi mMacu mpu 1000-1050°C. Skmo ocam Mae TeMHHA KOJip, TO B THTEIh
nomarTh 2-4 kpamti kormeHTpoBanoi HNO; , miACyIIyrOTh 1 3HOBY MPOKAPIOIOThH
o cranoi macH. ITiciast OXONOKEHHS THUTJS B €KCHKATOpi HOro 3BaXYIOTh HA
aHATITHYHUX TEpe3ax.
Bwmict dochopy B n06puBi mist nepepaxyHky Ha P,0s, B BiicoTKaX, 00YHCITIOIOTH
3a (hopMyII0I0

(m—m,)-V-0.638-100

Vi-m,
JIe m - Maca 0caJly JOCIiIKyBaHOT IPoOH, T; m; - Maca ocaay KOHTPOIBHOI MPOOH,
T; my - Maca HaBaXXKu noOpuBa, T; V - 3aranpHUil 00'eM po3uuHy, MiI; V; - 00'eM
JOCTIKYBaHOTO po3unHy, Mir; 0,638 - koedirieHT i nepepaxynky Mg,P,0; Ha
P205.

Py0s= (10)

KoHTponbHi 3anuTaHHs:

1. HaBenith MeTOIM BUITYHYECHHS 3araibHOTr0 hocdopy 3 1oopuB?

2. HaBeniTh METOM BIUIYIE€HHS BOAOPO3UYNHHOTO Pochopy 3 1o6puB?
3. HaBeniTe MeTOM BIIIYYIE€HHS 3acBOtoBaHOTO (hocdhopy 3 1o0puB?
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4. B yomy mossTrae MPUHITAI MarHe3ialbHOTO METONY BH3HAYEHHS BMICTY
¢dbocdopy B nodpuBax?

5. B JoMy monsrae cyTh METOIy BHU3HAYCHHS 3acCBOIOBAHOTO (ochopy B
nobpuBax?

6. B womy momsirae CyTh METONy BH3HA4YeHHS 3araibHOro (ochopy B
nobpuBax?

7. B yoMy mossirae cyTh METOIY BH3HAUCHHS BOAOPO3UMHHOTO (ochopy B
nmobpuBax?

JlabopaTopHa po6oTa 9
BusHadeHHsI BMiCTY 3arajlbHOTO KaJlil0 B OpraHivHux 100puBax
Cymb memody TIONSTAaE Yy BHUMIPIOBaHHI IHTCHCHBHOCTI BHUIIPOMIHIOBAaHHS
JIOCIIZPKYBAHOTO €JIEMEHTY, 110 BBOJAUTHCS y TIOIYM’ sl Y BUTJISII a€PO30JIIO.
Peaxmuesu i obaaonanns: xanii xjopuctui, 3paskosuit pozund KCI (0,792 r KCl,
MIPOKAJIEHOTO 70 TocTiiHO1 Macu mipu S00 OC, PO3YMHHTHU B JUCTHILOBAHIN BOMII B
MipHi# xkos6i Ha 1000 mur. B 1 mut 3paskoBoro po3unny mictuthes 0,5 mr K,0); 30-
% pO34YWH MEePEKNCY BOJHIO; KOHIIEHTPOBaHA cCipyaHa KUCIIOTA; CTAKaHH XIMi4HI Ha
50 mur*11; kon6m mipHi Ha 250 Mt *11; 1000 mur*1; ko6 x’ enpaans va 100 — 250
MJT; TIOJIyM HUH POTOMETP.
Xig poboTn

1. Jis aHami3y BUKOPUCTOBYIOTH OpTaHi4HE MOOPHWBO MICJs BU3HAYCHHS B
HBOMY BoJorocti. HaBaxkky cyxoro mnozapioneHoro nodopusa macoro 0,5 T,
3BayroTh 3 TouHicTIO 70 0,001 T, momimarore B kon0y K’empmans ma 100 —
250mi, 3ammBarote 10 M1 KOHIEHTpoBaHOi cipyaHoi kucnotn Ta 2 mi 30-%
PO3YHHY MEPEKICY BOIHIO Ta 3QJIMIIAIOTH HA Hid.

Ha npyruit B k0n6y momatots 2 — 3 Ma 30 - % po3unHy TEPEKHCY BOJHIO,
BCTaHOBJIIOIOTH i1 Ha IUTUTKY Ta HArpiBaroTh. MiHEpallizaimiro MOXHa MTPOBOJANTH B
MIPUCYTHOCTI 3Mmimanoro katamizatopa (CuSO4+ cenen) abo XJIOPHOT KHCIIOTH.
[Ticns 3HeOapBICHHS PO3YMHY B KOJIOI MiHEpaITi3allifo BBAXKATH 3aBEPIICHOIO.

2.  OxonomkeHUH MiHepaizaT MepeHocsATh B MipHY KoiOy Ha 250 mur 3
HEBEJIMKOIO KUIBKICTIO BoaH. OO’ €M JOBOASTH 10 MITKH AUCTHIILOBAHOIO BOZOIO.

3. B ximiyHmii crakaHn Ha 50 Mi BiZOMpalOTh OCHIIKYBaHMH PO3YMH,
OTPUMAHUN TPH O030JICHI HABaXKH OPraHiyHOTO J00pHBa Ta MPOBOIATH
(doTomeTpyBaHHS; Jani 3a KaniOpyBalbHHM TpadikoMm 3Haxoaars BMicT K,O B
MI/250 MJI 1OCHIPKYBaHOTO PO3UHHY.

4. Jnsa moOynoBu kanmiOpyBanpHOro Tpadika B MipHi koiubu Ha 250 M
npunuBaoTh 0; 1; 2; 4; 5; 10; 20; 30; 40 Ta 50 M 3pa3koBoro po3duny. Jami B HEX
nomarotk mo 10 mu cipuyanoi kuciotu (1,84 F/CM3), pPO3UMHU B KoOax Imicis
OXOJIO[DKEHHS NTOBOIATH JO MITKH JWCTHIIBOBAHOIO BOJOIO, TEpeMimryioTs. B
MipHUX KoJ0ax mictuthes K,O — 0; 0,5; 1,0; 2,0; 2,5; 5,0; 10,0; 15,0; 20,0 Ta 25,0
Mr/250m.

Po3unHu MOpIiBHSHHS 3 KOJIO HAJIMBAIOTh B XiMiuHI cTakaHu Ha S50 mu Ta
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MPOBOIATH (hoTOMETpyBaHHs. Ilicis BWU3HA4YeHHS MOOYAyBaTH KamiOpyBalbHUH
rpadix, Ha oci abcrmc Bigkiaactu BMIicT KO B Mr/250 M1 po3uuHiB MOPiBHSAHHS, a
Ha OCi OPJIMHAT — [T0KAa3 rajJbBaHOMETPA.

5.  Bwict K;0 po3paxoByoTh 32 GopMyIo0

A-100
X= ——, (11)

m-1000
ne A — swmict KO, 3Haiinennii 3a kamiOpyBamsHuM Tpadikom, Mr/250 mur; 100 —
IUI TICPEpaxyHKy y BIACOTKH; M — Maca HaBaXKH JOOpPHBA, B3STOTO IS

o3osenns,T; 1000 — anst nmepepaxyHky Bmicty K,O, T.
SIKIO KiBKICTh KATIIO B TOCHIKYBAHOMY PO3UHWHI MepeBuIye 25 mr/250m,
TO HOTO HEOOXITHO PO3BECTH, a B OAANBIII PO3PaXyHKH BBeCTH KoediieHT P:
P:ﬂ , 12)
|4
ne V; — 00’ eM po3BeIeHOTO pO34rHY; V — 00’ €M BHXITHOTO PO3UHHY.
KoHTposIbHI 3anHTaHHS:
1. B yomy momsirae CyThb METOJy BH3HA4€HHsS BMICTy 3arajJlbHOrO Kajlilo B
OpraHiyHHuX no0puBax?
2. B uyomy ocoOmuBicTh METOAY BH3HAYEHHS BMICTY 3arajbHOrO Kasilo B
OpraHiyHux noopuBax?
3. SIk mpoBOAMTHCS MiHEpai3allisi OpraHiyHUuX JOOpHB?
JlaGoparopna podota 10
BuszHadeHHs1 KHCJOTHOCTI TOpy

A. Busnauennsn oominnoi kucnomuocmi mopgy.

3uauenns amanizy. OOMiIHHY KHCIOTHICTH TOp(dYy BH3HAYAIOTh 3 METOIO
MIPaBWIBHOTO WOTO BUKOPWCTaHHS. Tak, BEPXOBWH, CIa0OpO3KIAICHUHN, IO Mae
KHCITy PEaKIlifo, MOIUIEHO BUKOPUCTOBYBATH HA IiJICTWIIKY TBApUHAM; HH3HHHUA,
no0pe poskianeHuid Topg, 3 peakmicro OJNM3BKOI0 J0 HEWTPaIbHOI, MIMPOKO
BHUKOPUCTOBYIOTH JJI1 BUTOTOBJICHHS KOMIIOCTIB Ta 0€3M0CEpEHbO K OpraHidyHe
JIOOpUBO.

Ipunyun memody. HaBaxxky Topdy 06pobistors 1 M pozunnom KC1 i B
oJiepkaHii cycreH3ii BU3HAYal0Th oKa3HUK pH.

Peaxmusu ma obnaonanns. 1 M pozuun KCI; Tomyour; OydepHi po3unHu 3
pH 1,68, 4,01, 6,86, 9,18; tepesn BTK-500; yHiBepcadpbHHIl i0HOMip; KOHIYHI
kostou Ha 500 mur; crakaHuukd Ha SO MJI, MipHI IWTIHAPH; TATIp IS 3BaYKyBaHHS;
(hinpTpyBaIBHUN TATIIP; POTATOP.

Xig poboTtu
1. I3 perenbHO mepemimaHoi 1a00paTOpHOT TPOOH BiABAXKHUTH 4 T TOBITPSIHO-
cyxoro Topdy i nepeHecTd B koHiuHy Kon0y Ha 500 mu. JJomutu B Kooy 100 mu
1M pozunny KCl, kinbka kpareis Tosyoiry i 300BTyBatu Ha potatopi 30 XB.
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2. OpnepikaHy CYCIICH31I0 BiICTOSITH pOoTsAroM 10 XB.

3. Tlepenectu cycmneH3ito B J1aOOpaTOPHUM CTaKaHYUK 1 3a JTOMOMOTOIO
YHIBEpCAIBHOTO 10HOMipa BU3HAYHUTH TMOKa3HUK pH.
b. Busnauenns zioponimuunoi kucnomunocmi mopgy.
Tpunyun memody 6azyerbest Ha 06pooi Topdy 1,0 M CH3;COONa 3 pH 8,2, 1o €
TIAPONIITUIHO — JTYXKHOIO CULITIO.
Peaxmusu i ooraonanna: 1,0 M CH;COONa 3 pH 8,2; 0,1 M po3una NaOH;
(denondranein; yHiBepcansHui ioHOMIp, koson Ha 500 Ta 250 mu; minerka Ha 50
MJI, MipHI IIMTIHAPH; JIHKH; pOTaTop.

Xig pobotu

1. BigBaxyroTh 1,5 T IepeTepToro i MpocCisiHOTO Yepe3 CUTO 3 OTBOPAMH B
1 MM mOBITpsIHO-CYyX0TO TOp(DY, IEPEHOCIATH B KOHIUHY KOOy Ha 1 II.

2. HomuBatote B kogOy 450 mm 1,0 M poszumny CH3COONa i
MepEeMIIyOTh Ha poTaTopi 1 roauHy.

3. Tlicast mepeMimryBaHHS PO3YMH BifAQIIBTPOBYIOTH B KOHIYHY KOJOY Ha
500 M7, BiZKHIar049H MepIri KaaaMyTHI opiii GpiasTpary.

4. ¥V xoniuny komdy Ha 150-200 mn mpunuBatote 50 mu Qimprpary,
nomatoTh 2-3 kpamii denHondraneiny i BigTurpoByoTh 0,1 M po3dnHOM
NaOH no 611i10-p0KeBOTO KOJIBOPY.

5. OmnovacHo BiaTuTpoBytoTh 0,1 M pozunaoM NaOH 50 mur BuUXimgHOTO
po3unHy aneraty Harpito — CH;COONa.

6. TIpoBOIATH OOUHCICHHS T1APOTITUIHOI KUCIOTHOCTI 32 (POPMYIIOI0

(a—b)-T-6000
H= , (13)
100
ne H, — rigpomitTuyHa KUCIOTHICTH TOpdy, cMoub Ha 1 KT Topdy; @ - KiJIBKICTh
JIyTy, BUTpadeHoro Ha TUTpyBaHHi 50 mu Topdy, Mi; b — KIJBKICTB JIYTY,

BUTPAUYCHOT0 Ha TUTpyBaHHA 50 M arieraty HaTpiro, M, T — MmompaBKa J0 TUTPY
ayry; 6000 — xoediient ms pospaxyHky Ha 1 xr Topdy (450 mm CH;COONa
BignosinaroTh 1,5 r Topdy, a 50 ma dinsrpaty - 0,167 r Topdy. 3Bincu, 1000 :
0,167 = 6000); 100 — msa nepeBenenns 0,1 M pozunay NaOH y emonb (1 Mt 0,1 M
po3unny NaOH Bianogigae 0,01 cmoub).

Ilpuxnao pospaxyuxis. Ha tutpyBannas 50 mut pinpTpary BuTpadeHo 17 mu
0,IM pozunny NaOH, npu TUTpyBaHHI BHUXIIHOTO PO3YHMHY arerarty HaTpiio
Butpadeno 15,7 ma NaOH 3 monpaskoto o tutpy 0,96, Toxi

(L4—0,1)-0,96 - 6000

; =74,9 cMoIB/KT

KontponbHi 3amwranns: 1.HaBenmiTe 3HadeHHS aHami3y BU3HAYCHHS
KUCJIIOTHOCTI Topdy. 2. IlpwHIMM MeToAay BH3HAUEHHS OOMIHHOI KHCIIOTHOCTI
Topdy. 3. [IpuHIun MeTory BU3HAUYEHHS T1IPOJIITHYHOT KUCIOTHOCTI TOPdY.




