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JlabopaTopHas paboTa
I'maposns coJrei

Henb padoTbi: NPOBECTH THIPOIU3 HEKOTOPBIX COJEM M U3YUUTh BIMSHHE COCTaBa
COJIEH M BHEILIHUX YCJIOBUM Ha MOJHOTY UX THAPOIIM3A.

O0opynoBanue H MaTepuaibl: HoHOMep DB-74; MHINKATOPHI: METHIOBBIA KPACHBIN,
METWJIOBBIM OpaHKEBbIH, (eHONPTANEHH, TaKMyC, YHUBEpCAIbHasi HHANKAaTOpHas Oyma-
ra; MHKPOIIIATeNb; PacTBOPHL: cosstHoW kucioTel (0,1H.), ruapokcuna Hatpus (0,1H.),
xnopuaa ammonus (0,1M), cynbdara ammonus (0,1M), anerara Harpus (0,1M), kapOoHa-
ta Harpus (0,1M), aunerara ammonus (0,1M), xnopuna kamusa (0,1M), rugpodocdara
Harpus (0,1M), murunpodocdara narpus (0,1M), xymopuaa cypbMbl; alerar HaTpws,
cynbdara xenesa (11), xmopuna xenesa (I11).

Xon padorsl. 'unponus sBiIseTcs pe3yabTaToOM HOISPU3AOHHOTO B3aUMOICHCTBHA
WOHOB C UX THIpaTHOW o0oioukoil. YeM cuiibHee NOJApHU3YIOLEe NEHCTBHE HOHOB U
OosbIle WX MOJSAPH3YEMOCTh, TEM B OOJBIIEH CTENEHH IMpoTekaeT ruaponn3. CHibHOE
MOJIAPHU3YIOIIEE JICHCTBHE OKa3bIBAIOT HEOOJBIINE IO pa3Mepy MHOTO3aPAIHBIE HOHBI;
OOBIYHO 3TO KaTHOHBI cIa0bIX OCHOBAaHHH. CHIIBHO HONAPU3YIOTCS OOJBIINE TI0 pa3Mepam
AQHMOHBI — KHCIIOTHBIE OCTATKU CJIA0BIX KUCIIOT. MI3MeHeHne BoIopoHoro nokasarens pH
IIPY PacTBOPEHUH COJIM ABISIETCSI OCHOBHBIM IIPU3HAKOM, YKa3bIBAIOIIMM Ha MPOTEKAHHUC
THAPOJIH3A.

OmnbiT 1. OnpenesieHue cpeabl pacTBOPOB pa3jIMUHBIX cojeil. [Ipexne yem mpu-
CTYIHTh K BBINIOJIHEHHIO OIbITA, HEOOXOAMMO MPOBEPHUTh NPABHIBHOCTH MMOKAa3aHUH HO-
HOMepa DB-74 u npu HEOOXOANMOCTH HACTPO- UTh IPHOOP TI0 CHEHATBHBIM Oy(QepHbIM
pactBopam. C nomonrsio nonomepa 9B-74 3ameputs pH 0,1M pacTBOpoB ciexyrOLIHX
COJICH: NH4C1, Alz(SO4)3, CH3COONa, N32CO3, CH3COONH4, KC], NagHPO4 u
NaH,PO,.

Crenath BBIBOJ O PEAKLMH CPEAbl B pacTBOpe Kaxkaoi comu. CrenaTh BBIBOJ, KaKHe
U3 MCCIEAYEMBIX COJIEH TO/ABEPraroTcsl TUAposn3y. HamrcaTs HOHHBIE W MOJICKYJIIPHBIE
ypaBHEHHsI peakiuu uxX rupponnsa. OOBsICHHUTH, modyeMy pacTBophl coneii Na,HPO, u
NaH,PO, umerot paszusle 3Hauenus pH.

Omnpenenuts pH pacTBOpoB, pe3yabTaThl ONBITa OQOPMHUTH B BHJIE TaOJIHIIBI.

Howmep Peaxius ‘YpaBHEHHE THIPOII3a
dopmyna conu pH
OIbITa cpenbl B MOJIEKYJIIDHOM ¥ HOHHOM BHJIE
1 NH,C1
Al1,5(SO4)s
CH3COONa
N32C03
CH3COONH,4
KClI
NazHPO4
NaH,PO4
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OmnpIT 2. Bausinue TeMnepaTypsl Ha cTeneHb ruaposan3a. Hamute B mpoOupky 1o
MIOJIOBHHBI 00beMa JUCTHILTIPOBAHHON MOABI M BHECTH B HE€ 2—3 MUKPOIINATENS aerara
Hatpusi CH3COONa. [ocne pacTBOpeHUsT KPUCTAILIOB CONU 00aBUTh 1—2 Karu GeHo-
¢ranenna. PacTBop okpammBaeTcsi B OYeHb Ca0bIH PO30BBIN LBET WM MOXET OBbITh Oec-
uBeTHbIM. HamucaTe MOHHOE ypaBHEHHME TuApoau3a 3Toil conu. Kakyroo Benmnuuny pH
nMmeer pactBop comm? IlepenuTh MOJIOBHHY oOBeMa pacTBOpa B OPYTYIO MPOOHPKY H
HarpeTh ee B IUIaMeHH ropesiku. Kak M3MEeHUTCS HHTEHCHUBHOCTh OKPAacKH pacTBOpa IpH
HarpeBaHnN? VIHTCHCHBHOCTH OKpAackd (eHON(TaIenHa W3MEHIJIACh B CBSI3U C yBEIHYe-
HHEM KoHIeHTpauun MoHOB OH™ mnpm HarpeBaHmm pacTBOopa. B KakoMm HampaBieHHH
cMellaeTcs paBHOBECHE THAPOJIN3a TIPH MOBBIMICHUH TeMreparypbl? OXaauTs IpoOHPKY
B XOJIOZHOHW BOJIE MOJ BOIOMPOBOIHBIM KpaHoM. Uto HabmomaeTcsa? B kakom Hampasie-
HUM CMEIIaeTcs PaBHOBECHE THIPOJIM3a NPH OXNaXIeHWH pacTtBopa? Crenmarh OO
BBIBOJI O BJIMSHUU TEMIIEPATyphl Ha CTEeNeHb rujposin3a coiu. OOBSICHUTH IPUYKHY BIIHU-
SIHUSI TEMIIEpaTyphl Ha CTEIIEHb TUIIPOJIU3a COJICH.

OmnbIT 3. BausiHue pa30aBiieHHMs1 HA cTelneHb ruApou3a. OnbIT IPOBOJUTCS B MPO-
oupke. K pacTBopy XJIOpHCTOIl CypbMBI 10 KaruisiM npudaBeTe BoAy. UTto Habmronaercs?
Hanucats MoHHBIE U MOJIEKYJISIPHBIE ypaBHEHHs THapoin3a coiu SbCls, cunrast, 4To BHa-
garne obpazyercs ocHoBHas conb Sb(OH),Cl, koTopas OTImEIUIIeT BOAY U MPEeBpaIIacTcs B
okcoxsopun cypbMbl SbOCI. ChenaTth BBIBOJ, KaK BIHMSCT pa30aBicHUE HA CTEIICHb T'HJI-
ponuza.

OnsiT 4. Heodpatumbrii rugpoan3. OmneiTr npoBoautcss B mpodupke. K pactBopy
cynbdara amomunus Al,(SO,); npubaButs pactBop kapbonata Hatpus Na,COjz. Urto
Habmonaerca? B oTuere onucath onbIT. Hanucars ypaBHeHHs! peakiMii B MOJICKYJISIPHOM
1 MOHHOM BHJIE M OOBSCHHUTH, MOYEMY B pEaknusixX o0pa3yloTcs He KapOOHAT aFOMHHUS
(B mepBoii mpoOupke) U HEe CyabPUI ATIOMUHUS (BO BTOPOH NMPOOHpKE), a THAPOKCHI
anroMuHus (B 00eux mpodbupkax). [lokazars, 4To 00pa30BaBIIUICS 0CAT0K 00JIagaeT aM-
¢orepHBIMHU cBOiicTBaMu. Hammcats ypaBHeHNE B3anMOAEHCTBHUS JIBYX B3SITHIX ISl OTIBITA
coJIel M THAPONIN3a 00PAa30BaBIIEHCS COHM C YUETOM MOJHOTO €€ Pa3sIoKEHHS.

OnpIT 5. U3yyeHue BJIMSIHUSA 3apsiia KATHOHA HA NMOJHOTY I'MIPOJIM3a 10 KATHO-
Hy. Oaun Mukpoumnarens cyibdara xenesa (II) pacrBoputs B 10-15 kamsx Boasl. C
MIOMOIIBI0 YHUBEPCAILHOH WHAMKATOpHOH Oymaru cpaBHuTh pH pactBopoB FeSO, m
FeCl; (pactBop 3T0it conu mMmeeTcs B mraruse). Kakas u3 ABYX cCoyiell THOPOIU3yeTCs
cuibHee W mouemy? HammcaTh MoJEKyJsipHBIE M MOHHBIC YpPaBHEHHMS TMAPOJIN3A 3THUX
COJIeH o NepBOH CTyNEHHU.

OnbiT 6. CpaBHeHHe THAPOIN3YeMOCTH MO0 aHHOHY. C NOMOIIBIO YHHBEPCAIIbHON
MHIMKaTOpHOM Oymaru cpaBHUTH pH pactBopoB Na,SOz; u Na,COs;. B oTuere Hammcatsb
MOJICKYJISIDHBIE ¥ MOHHOMOJIEKYJISIpHBIE ypaBHeHHs ruaponusa. Ilo Beauumne pH yka-
3aTh, B KAKOM U3 JIByX PacTBOPOB OOJIbIIE: a) CTENEeHb ruponn3a; 0) konnentpamus OH -
noHoB. Kakoli aHnoH o6agaet 6oJbIel moIIpU3yeMOCThIO?
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OmneiT 7. U3yyeHne BIANSIHUA YCIOBHI NMPOBeeHNs TMAPOJIHM3a HA MOJHOTY €ro
nporekanus. 1. Bausnue xonyenmpayuu. B npodupKy momecTuts 2—3 KariM KOHLEH-
TPUPOBAHHOTO pacTBopa xynopuaa sxenesza (II1). YcraHOBUTH ¢ MOMOIIBIO MHIMKATO P-
HoW Oymaru cpeny pactBopa (pH). PactBop B mpoOupke pa30aBUTH BOIOH, YBEIHYHB
00weM B 3—4 pasa, u yctaHoButh pH pasbamieHHoro pactBopa. Hammcats ypaBHEHHUS
rugponn3a. Caenars BBIBOA O BIMSHNUU KOHIICHTPALWH COJIM HA OTHOTY €€ THAPOJIN3a.

2. Biusinue memnepamypul. B npobupky Ha 1/3 ee o0bemMa HalIUTh PacTBOP XJIOpHAA
xene3a (III) ¥ MPOKUIIATUTS €ro HECKOJIFKO MHHYT Ha crupToBKe. Uto Habmomaercs?
[Toyemy pacTBOp NpH KUIITYEHUH CTAHOBHUTCSI MyTHBIM? B oTdeTe ommcaTh ONBIT U 3alu-
caTh ypaBHEHHS THPOJIH3a B MOJEKYISIPHOM ¥ HOHHOM BHZE IO BCEM CTYIICHAM, MMes B
BUJly, YTO BTOpas W TPEThs CTYIEHH T'MAPOIN3a BO3MOXHBEI NpH HarpeBaHuu. CrenaTsb
oOwIuMii BHIBOJ O BJIMSIHUM KOHIEHTPALMM PAacTBOpPA COJIM U TEMIEpaTypbl Ha IOJHOTY
IIPOTEKAHUs TUIPOJIN3a COJICH.

OmnepiT 8. OGpa3oBaHue OKCOCOJH NMpH ruapom3e. B npobupky BHecTH 2—3 Karum
pactBopa xnopuaa cypbmsl (I11). TIpoBepuTh ¢ MOMOLIBIO HHAUKATOPHOI Oymaru cpeny
pactBopa (pH). Conepkumoe npoOupku pa3daBuTh Bogoi. Uto Habmomaercsa? Hamucats
YpaBHEHUsI THIPOJIM3a COJIM TI0 TIEPBOIl M BTOPOH CTYNEHSM W ypaBHEHHE 00pa30BaHHA
OKCOCOJIH, KOTOpast BBIITAIACT B OCAJIOK.
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