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IIpeaucioBue

[udpoBbie 1abopaTOpUX YHUTEX N0 XMMHUU NpeAHA3HAUYEHbI [J151 IPOBEJeHHUs
Ha COBPEMEHHOM YPOBHE JIeMOHCTPALlMOHHBIX, 1a00PaTOPHBIX U MPAKTUYECKUX
paboT mno XWUMHM B O00Ille0Opa30BaTe/bHbIX YYEOHBIX VUYPEXAEHUAX U
yuYpexJeHUsIX Ha4aJbHOI'0 ¥ CpeJHEr0 NPOoPeCcCUOHaJIbHOI0 06pa30BaHUS.

O6opynoBanue koMnanuu 000 «HIIO YHuTex» mo3BOJAT Ha Ka4yeCTBEHHO HOBOM
COBPEMEHHOM YpOBHE IIPOBOAUTL I[IOJIHBIM IlepedyeHb JeMOHCTPALMOHHBIX U
y4eHUYeCKUX XMMHUYECKHUX 3KCIEPUMEHTOB MO KypCy «XWMHs», peKOMeH/JOBaHHBIX
MuHHCTEpCTBOM O00pa30BaHMs M HAyKU JJis 00Le00pa30BaTe/IbHbIX y4eOHbIX
YUpEeXKIEHUN W YYPEKAEHUHM Ha4yaJbHOTO M CpeJlHero MnpodecCUOHAIbHOTO
006pa30BaHUS.

[udpoBbie JabopaTopuu «YHUTEX» MO XUMHH CHOCOOCTBYIOT MOBbIILIEHHIO
MHTEHCUBHOCTH  Mpolecca  00y4YeHHUs],  YJIYYLIEHHWI0  KadecTBa  OCBOEHUS
TEOPETUYECKOr0 MaTepyasia M PaCHIMPEeHUI0 MPAKTUYECKHMX HABbIKOB MPOBEAEHUS
bU3UUECKHX U XUMUYECKUX U3MEPEHUI

KoHuenuuysa npeanosiaraeT BO3MOXKHOCTb IOCTENEHHOT0 BBE/IEHHSI HOBBIX IOHATUH U
paciipeHus1 SKCIIepUMEHTA/bHbIX BO3MOXKHOCTEM KOMILIEKCAa N0 Mepe OCBOEHUS
IIKOJIbHOW IPOrpaMMbl 0 XMMUU € 8-ro o 11-i kiacchl. cnonb3oBaHue LUPPOBbIX
JlabopaTopum «YHUTEX» 10 XMMUM OyJIET CIOCOOCTBOBATb:

1) npuobGpeTeHUI0 yYallMMHKCS ONbITA HCIOJb30BAaHUSI PA3JIUUYHBIX METOJ0B
M3y4YeHUs BENEeCTB C IOMOUIbIO JIJAOOPAaTOPHOTO 000PY/I0BAHMUS;

2) yBEJMYEHUIO HAIJIAJHOCTU U, COOTBETCTBEHHO, YCBOEHUsI 3HAHUH
y4yalulMMHUCS O XWMHUYECKHX SIBJI€HHSX, CBOWMCTBAx BeLeCTB, UX COCTaBe U
CTPOEHUU;

3) NOHMMAaHMIO CBSI3U MEXJY Hay4YHbIMU pe3yJbTaTaMM W MeTO0/laMHy,
KOTOPbIMU OHU NMOJIY4Y€eHbI;

4) NoBBILIEHUIO UHTEpeca yYalluxcsl K eCTECTBEHHOHAYYHbIM JUCIUMIIJIMHAM, B
obmeM, MU K XUMHUM B YaCTHOCTH, OyJleT CHOCOOCTBOBAaTb pPa3BUTHUIO
II03HABaTeJIbHbIX MHTEPECOB YUYallluXCs;

5) ycCW/JeHHI0 MOTHUBALMK Yy4YalIMXCA K TMOJYYEHUI0 eCTeCTBEHHOHAy4YHOro
06pa3oBaHUs, CIOCOOCTBOBATh 0CO3HAHHOMY BbIOOPY NpOoduJisi 06pa3oBaHUS;
6) TMOBBIIIEHUIO CpeJHEr0 YpPOBHS 3HAHUM AOUTYPUEHTOB XUMUYECKOTO
npoduJisi ¥ eCTeCTBEHHOHAYYHOI'0 HallpaBJIeHHUS B LieJIOM;

7) npeojoJieHUI0 XxeMOo(bOOUHU.

O6opynoBanue 000 «HIIO VYHuTex» oT/MYaeTcss OT aHAJOroB TeM, 4YTO
N03BOJISIET 00ECNEeYUThb MPOBeIeHHE 3aHSITUN KaK B paMKaX 0CBOeHHUs1 6a30BbIX
3HAaHWM MO XWUMHUH, a TaKXKe MOXET MCIO0JAb30BaThbCsA JJisl YIJyOJIEHHBIX,
$aKy/IbTaTUBHBIX 3aHATAM W [AJi  BBINOJHEHWS y4YallUMHUCHI Hay4YHO-
MCC/Ie/I0OBaTEe/IbCKUX U MPOEKTHBIX paboT.
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[IpakTyeckas pa6ora Ne 1.
XyMHU4YecKHe CBOMCTBA COeJUHEHU MEeTaI/I0B

Ienb:

I/I3y‘{I/ITb XUMHYECKHEe CBOMCTBA OCHOBHBIX OKCHU/ OB,
OCHOBHBIX M aM(l)OTeprIX T'MAPOKCHUAOB.

XumMu4yeckKasa nocyza:

[TuHLeT 1
Xumunyecknu ctakad 100 mur 3
[Ipo6upku 7
Mukpounaresb 1

06opyaoBaHue:
JlabopaToOpHBIN MOJYJIb 1
[loacTaBka AJis1 IpOOUPOK 2

PeakTuBbI:

H2S04 CepHad KucJsoTa
NaOH 'mapokcup HaTpuA
FeCl3 Xnopup, xese3a IlI
ZnS04 CysabdaT 1iMHKa
HCI CosiiHad KUCI0TA
CuSO04 CynbdaTt menu
CaO Okcup KanpbLuA
CuO Oxcupg meau I1
Fe203 Oxcup xesesa Il
deHonpTaerH ®eHosndTaNeNH
H20 JlicTuiivpoBaHHad Boja

[lopsiAOK BbINOJIHEHHUSA PAGOTHI
OnbIT 1. B3auMoaeincTBHe OCHOBHBIX OKCH/0B C BOAOH

[TomectuTe B crakanbl N°1, Ne¢2, Ne3 ¢ mnoMOILIbIO MHKpOIINATEJ
COOTBETCTBEHHO HEMHOIO OKCHUJA KajbliUs, okcuga kesesa (III) u okcupaa
Meau (II). /lo6baBbTE OCTOPOXKHO B KK/ bl CTaKaH BOJY, TaK YTOObI ee 06’ beM
He mnpeBbllag 1/3 o6'beMa KoJiObl. [looyepesHo mepeMelniaiTe COAEpPXKUMOE
KaX/10T'0 CTaKaHa C MOMOIIbI0 MelllaJIKU JJabopaTOpHOTo MoAyJisl. Mcnoab3yiiTe
NUHLET AJ1s U3BJIEYEHUSI IKOPS MarHUTHOW MellaJIKA U3 cTakaHa. /lobaBbTe K
NOJIy4eHHBIM pacTBOpaM, MocJje nepeMemirnBaHusd, ¢peHosadpTaserd. OTMeTbTe



W3MeHeHUs], MPOUCXOJslMe B XUMHYECKHX CTaKaHaX. 3alHIIUTe CBOH
HabJII0JeHUSL.

OnbIT 2. B3aumMoelicTBHEe OCHOBHbBIX OKCH/AOB C KHCJIOTOH

[TomectuTte B mnpobupku Nel, Ne2, N°3 ¢ mnomMolbl0 MHUKpOIINATeas
COOTBETCTBEHHO HEMHOIO OKCHJA Kaablus, okcuga xesesa (III) u okcupa
Meau (II). OctopoxHO [06aBbTe B KaXKAyl0 MNPOOUPKY Mo 2-3 MJI pacTBopa
cepHoM kucao0Thl. HarpeitiTe npooupky Ne3, 3adukcupoBaB €€ B 30He HarpeBa
Ha JlallKe IITaTuBa JabopaTopHoro Moaysad. OTMeTbTe H3MeHEeHMUd,
NpPOUCXOAsIIME B TMpoOMpPKax. 3amUUIATE CBOU HaoOuswgeHus. Caenaite
BbIBO/bL.

OmnbIT 3. B3aumMoeiicTBre OCHOBaHMI C KHCJIOTAaMH

[Tonyyute ruapokcus megu (II). g sToro HajeiTe B YUCTY NPOOUPKY 2 MJI
pactBopa cysabdara Menu (II) u fobaBbTe 2 M1 pacTBOpa MAPOKCUJA Kasus.
[IpuneiiTe K MoJydeHHOMY OCaZIKy MO KallJIAM pPacTBOP COJITHOW KHUCJOTHI.
3anuuinTe HaOJIIOJEeHHS, COCTaBbTe YPAaBHEHUS pEAKIMM.

OnebiT 4. B3auMoaeWCcTBHE PaCTBOPUMBIX OCHOBaHUM (Liesioueu)
pacTBOpaMH coJjier

HaneitTe B npo6bupkKy 1 My pacTBopa coJiuv xjaopuaa xeJsesa (I11). lo6aBbTe 1 M
pacTBopa THAPOKCHUJA HATpUs. 3alUIIMTe CBOUW HAOJIIOJEHHS, COCTaBbTe
ypaBHEHUS peaKIiM.

OnbiT 5. B3aumopgeiicrBue aM@pOTepPHbIX THAPOKCHUAOB C PpacTBOpPaMH
KHCJIOT U OCHOBAaHUH

HaneliTe B ABe npobupku no 1mu pactBopa cysnbdara 1jUHKa. [lo6aBisiiTe Mo
KaIJIIM pacTBOP THAPOKCHU/A HATPHUA 10 TeX NOop, IOKa He 06pa3yeTcs 0CaJloK.
[IpuneiiTe B npoobupky Ne1 pacTBOp CcepHOUW KHUCJOTHI, @ B MpoOUpKy Ne2 —
M306bITOK pacTBOpa FMAPOKCH/LA HATPHS.

3anuuivTe CBOU HaOJIIO/IEHUS], COCTaBbTE YPaBHEHHUS peaK UK.



[IpakTyeckas pa6ota Ne 2.
UccneaoBaHue BOCCTAHOBUTE/IbHBIX CBOMCTB METAJJIOB

Ienb:

HCCJ’IG,E[OBaTb BOCCTAaHOBUTEJIbHbIE CBOKMICTBA METaJJIOB:
BBaHMOﬂeﬁCTBHe C KMUCJIOTAMH U COJIAMMU.

XumMu4yeckKasa nocyza:

[TuHLeT 1
[Ipobupku 7

06opyaoBaHue:
JlabopaToOpHBIN MOJYJIb 1
[lITaTuB 1
Jlanka 1
MydTa 1
[lopcTaBka AJ11 1pOOUPOK 2

PeaKTuBbI:

Al ANtOMUHUHT
Zn LuHk
Fe Keneso
Cu Menpb
HCI CosiiHag KUCJIOTa
CuSO4 Cynbdat meau
AgNOs Hutpat cepebpa
H20 JlvicTuiivpoBaHHad Boja




[lopsa0K BbINO/THEHUA PAaGOThbI

OnbIT 1. B3aumogeicTBre MeTa/IJIOB C pACTBOPOM COJISIHOM KHCJIOTHI

HaneilTe B 4eThipe MNpPOOUPKKM MO 2-3 MJ pacTBoOpa COJSHOW KHCJOTHI.
OnycTtrTe B KXYy MPOOUPKY MO KyCOYKY NPUMEPHO OLMHAKOBBIX pa3MepoB
aJIIOMUHUS, LIMHKA, >Kesie3a U MeJu. HabsronaiiTe MHTEHCUBHOCTD BblJeJI€HUSA
BOZ,0pPO/ia MPY B3aMMO/JE€NCTBUM Pa3JIMYHbIX METAJLJIOB C KUCA0TON. OTMETBHTE,
B KAaKOM Cjy4ae B3aUMOJEWCTBUA He npoucxoauT. CocTaBbTe ypaBHEHHUA
peaKL1H.

OnsIT 2. B3auMoaencTBre MEeTaJ/IJIOB C paCTBOPAaMH CoJiei

[lomectute B npoo6bupky Ne1 rpaHysy LMHKAQ, B NPOOUPKY N°2 — cTa/bHYI0
IPOBOJIOKY, B NpPOOUPKY N°3 — TOHKYyl MeJHYH NpPOBOJIOKY. YCTaHOBUTE
NpoOHUPKHU Ha MOJCTaBKe JJig Npooupok. JlobaBpTe B npobupky Nel u Ne2 mo
2 MJ1 pacTtBopa cyabdaTa Med, B npobupky Ne3 — 2 mMs1 pacTBopa HUTpaTa
cepebpa. OTMeTbTe H3MeHEHHUs, NMPOUCXOAALIMe B MNPOOUpKAX. 3aNUILIUTE
HaOJII0/1eHHs], COCTaBbTe YPaBHEHUS peaKLuH.



[IpakTyeckas pa6ota Ne 3.

I'eHeTH4YecKas CBA3b MEXKAY K/JIdCCAMH HEOPraHUYECKUX U

OpraHNM4eCKHUux BelecrBs

Ienb:

Ha nmpakTuKe oCyllleCTBUTb MpeBpallleHHs], TOKa3bIBaKIMe reHeTUUECKYIO
B3aHMOCBSI3b MEX/Y K/J1acCaMU HEOPTraHUYECKHUX U OpTaHUYECKUX BEIECTB.

XumMu4yeckKasa nocyja:

KoMIIeKT XUMHUYecKo# ocyapl 1

O6opyaoBaHue:

LHudposas sa6opaTopus YHUTeX «Xumusa» 1
PeaKkTuBbI:

Al ANtoMUHUHA
Zn LHuHK
Fe Keneso
Cu Menpb
HCI CosigHad KUCI0TA
CuSO4 CynbdaTt menu
AgNOs Hutpat cepebpa
NaOH 'napokcua HaTpUs
NH4:OH 'mapokcug aMMoHUS
Al>03 Oxcu aJlOMUHUS
KMnO4 [lepmaHraHat KaJius
CH3COOH YKcycHad KUcJa0Ta
C2HsOH ITUIOBBIA CIUPT
H20 JvcTuniMpoBaHHad Boa




SKCHepI/IMeHTaJIbeIe 3a/d4YM1

OCYLL[GCTBI/ITG I[IpaKTHU4Y€CKHU CJIeAyIoIKe ITIpeBpallleHUAd:

Bapuanr 1.

1. Fe - FeClz = Fe(OH)2 — Fe(OH)3 — Fe2(S04)s.
2. JTaHOJ — 3TaHaJb — 3TaHOBas KUCJOTAa.

\J

YIJIEKHUCII bIM ra3

BapuaHnr 2.

1. Cu — CuO — CuSO4 — Cu(OH)2 — CuClz — Cu.
2. ITaHOJ —> 3TUJIEH —> 3TUJIEHTJIUKOJIb.

i

YIJIEKUCJIBIN Ia3

BapmuaHT 3.

3. Al - AICl3 —» Al(OH)3 — Na[Al(OH)4].
\2
Al2(SO04)3
4. 3TaHOJ — 3TUJIOBbIN 3(PUP YKCYCHOU KUCJIOTHI.
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[IpakTyeckas pa6ota Ne 4.
[lonyyeHue COz ¥ onibITHI C HUM. Pacno3HaBaHUe KapOOHaTOB

Ienb:

[TonyyuThb okcup yriaepoaa (IV) peakyueit o6MeHa, cobpaTh, UCCIE0BATh €TI0
CBOMCTBA; C MOMOIIIbI0 KAUYeCTBEHHOW peaKLUX Ha KapOOHAThl PELIUTh
3KCIleprMeHTaJIbHble 33/Ia4H.

XyuMH4yeckKas nmocyaa:

[Ipobupku 6
[Ipo6Ka c ra300TBOHOU TPYOKOU 1
CUJIMKOHOBas TpyOKa 1
[TuHLeT 1

O6opyaoBaHue:
JlabopaTOpHBIN MOAY b 1
[logcTaBka AJ1s1 1pOOUPOK 1
MarHuTHbIN MellaJIbHUK 1
CoeguHuTe/IbHAsA MydTa 1
[lITaTus 1
3aKuraJjka 1
Jlanka 1

PeakTuBbI:

HCI CosiiHag KUca0TA
NazCOs Kap6oHaT HaTpus
NaOH ['vapokcup HaTpuA
Ca(OH): 'uapokcup Kanbuuda
CaCOs Kapbonat kasbnus
H20 JlvcTyuiMpoBaHHad Boa




[lopsa0K BbINO/THEHUA PAaGOThbI

OnbIT 1. [Tonyyenune okcupa yriaepoja (IV) u xoka3aTesbCTBO €ro HaJIMYMs

[lomecTuTe B NPOOUPKY AJ1s1 MOJy4eHHUs ra3oB 2-3 Kycouka Mpamopa (CaCOs).
HaneitTe 3 MJ1 pacTBOpa COJITHOM KUCJIOThI. 3aKPOUTE 3Ty NPOOUPKY MPOOKOMU C
ra3ooTBOJHOW TpyoOkoW. Ha koHely ra3o0TBOJHOW TPYOKHA HaJeHbTe
CWJIMKOHOBYI0 TpyOKy. CobepuTe okcuj yrJyepoaa (IV) u gokaxurte ero
Ha/iM4yye. 3alUUIdTe CBOM HAOJIIOJIeHUs, COCTaBbTe YpPaBHEHUS XUMUYECKUX
peaKIrH.

OnsIT 2. B3aumoaeiicTBre okcuaa yriepoaa (IV) c rHApoOKCUAOM KaJIbIUs

HaneliTe B 4ucTyl0o mNpoO6UpPKy 2-3 MJ pacTBopa THUAPOKCHJA KaJbLiUs.
OnycTtuTe ra3ooTBOAHYIO TPYOKy C okcugom yrjaepoga (IV) B mpoGUpKy c
pacTBOPOM TUAPOKCcHUJA KasabLud. [IponyckalTe ra3 HeCKOJIbKO MUHYT 4yepe3
pacTBOp rujpokcuja Kanbnud. Yto Habuaogaete? [lpopomkanTe MponycKaThb
ra3 4epe3 3Ty MNPOOUPKY [0 o0Opa3oBaHUs Npo3padyHoro pacrBopa. Kak
0O'BbSICHUTB pacTBOpeHHUe ocajKa?

3anuiuuTe CBOY HAbJIIO/IEHUS, COCTaBbTE YPAaBHEHUS XUMHUYECKUX PeaKIUM.

OneIT 3. B3aumMoaeiicTBME KapOOHATA HATPUA C OKCUAO0M yriepoja (1V)

[TomecTHTE B YUCTYIONPOOUPKY 1-2 Kan/u pacTBOpa KapboHaTa HaTpHUs.
Paz6aBbTe 1MJ JUCTWJIMPOBAHHOM BOJbl M J06aBbTe 1-2 Kamiu
dbenosipTanerHa. [loyeMy wusMeHsieTcsl oKpacka uHAWKaTtopa? I[lpomyctute
yepe3 MoJiydYeHHbIM pacTBop okcu/j yrJepoza (IV) 1o Mcue3HOBEHHMSI OKpACKH.
3anuiiuTe CBOY HAbJIIOJIEHHS], COCTaBbTE YPAaBHEHUSI XMMHUUYECKUX PeaKIIU M.

OnbIT 4. B3aumMogeicTBrEe TMAPOKCHAA HATPUA C OKCUAO0M yryepoga (I1V)

[loMecTuTe B 4YHUCTyI0 NpPOOUPKY 1 Kamiw pacTBopa TUAPOKCHUAA HATPHUS.
JlobaBbTe B 3Ty nNpobUpKYy 1 MJ AUCTUIAIUPOBAHHOW BOAbI U 1-2 Kamiu
dbeHondTanernna. Ilponyctute B nNpobupky okcup yrJaepoga (IV) go
HMCYe3HOBeHHS OKpacku. JlaiiTe 0ObsICHEHHE I3TOMY SBJIEHWIO, YUYUTbIBasi
HaOJIOJIeHUsT W BBIBOJIbI, CJeJlaHHble W3 omblTa N23. 3amuuiure CBOHU
HaOJII0/IEHHs], COCTaBbTE YPaBHEHUS XUMHUYECKUX PeaKIUH.

11
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[IpakTyeckas pa6ora Ne 5
PemieHue 3KcnepuMeHTAJIbHbBIX 3aa4 [10 HEOPTraHUYECKOM
XUMHUHU

Iennb:

CoBeplleHCTBOBATh YMEHMUs pellaTh 3KCIIEPUMeHTa/IbHbIe 33/1a4, 00bCHATD
IPOBOJIMMble XUMHUUYECKHUE PEAKIIMU B CBETeE Mpe/icTaBJeHUul 00
3JIEKTPOJIMTUYECKON U CCOLIMAIUHU U

OKHCJINTE/bHO-BOCCTAHOBUTE/IbHBIX PEAKIIUSIX.

XuMu4yeckKasa nocyza:

KoMIJIeKT XMMHUYecKol mocyabl 1

06opyaoBaHue:

[udposas sabopaTopus YHUTeX «Xumua» 1

PeaKTUBBI:

KoMmieKT peakTUBOB 1

JKCrlepuMeHTaJ/IbHbIE 3a/1a4YU
3agava 1.

Ocyl1[eCTBUTE CAeAYIOIIHe MPeBpalleHus:

Bapuaxm 1. Ca(OH); — CaC0O3z — Ca(HCO03)2 — CaCOs.
Bapuanm 2. COz — Na2C03 — CaCO3 — COx.
CocTaBbTe ypaBHEHHS] XUMHUYECKUX PEaKI[HH.

3agava 2.

OcywecTBUTE CeAyIOIIYE TPeBpaLleHUs:
Bapuanm 1. CuClz — CuO — CuSOa.

Bapuaum 2. CuO — Cu(OH)2 — CuO.
CocTaBbTe YpaBHEHUS XMMUYECKUX PEAKL M.

3agava 3.

[TosryuuTe TpeMs cnoco6aMu BelllecTBa.

Bapuaum 1. xnopup xesnesa (I1I).

Bapuanm 2. xnopuj, HaTpUsl.

YkaxnTe NyTU BblJeJleHUS 3THUX BelleCTB U3 cMeced. CocTaBbTe ypaBHeHHUS
XUMHUUYECKUX PeaKLUH.



3agava 4.

B yeTbIpex NpobUpKaxX HAXOASATCS PACTBOPHI CAEAYIOUIUX BELECTB:

Bapuanm 1. cynpdaTa aqlOMUHHS, XJOPUAA aJIOMHHHUA, CyabdaTa HATpH4,
KapboHaTa HaTpPHS.

Bapuamm 2. xnopuja aqiOMUAHUSA, Xiopuga kese3a (III), xnopupa 6apus,
XJIOpUJAa HATPUS.

OnpenennTe, B KAKUX NPOOUPKaX HaXOAsATCS Ha3BaHHbIe BellecTBa. CocTaBbTe
YpaBHEHUS XUMUYECKUX PeaKLUN.

3aagaua 5.

[IpoBenuTe peakyuy, NOATBEPXKAAIOIME KaYeCTBEHHbIM COCTaB BelleCTB:
Bapuanm 1. kapb6oHaTa HaTpU4.

Bapuanm 2. xnopuJi aMMOHHUA.

CocTaBbTe ypaBHEHUS XUMUYECKUX PeaKL UK.

3azaua 6.

C KaKMMM M3 yKa3aHHBIX BellleCTB pearupyeT pas6aByieHHas cepHasi KUCJIOTa:
Cu, Al, NaCl, Cu(OH)z, Zn0O, NaOH, Na,C0O3?

[IpojenaliTe NMpaKTUYECKU OCYILIeCTBUMBbIe peakiud. CocTaBbTe ypaBHEHHS
XUMHUYECKUX PeaKIUH.

3agavya 7.

C KaKMMM M3 yKa3aHHBIX BELIECTB pearMpyeT pacTBOp 'MAPOKCH/A HaTpus: Al,
MgClz, Cu(OH)2, COz, CaCOs3, Ca(OH)z, H3PO4?

llpojenaiiTe NPaKTMYECKH OCYIECTBUMbIE peakuuu. CocTaBbTe ypaBHEHUA
XUMHNYECKHUX peaKuI/Iﬁ.

3agava 8.

OnpenennTe, coJiep>KaTcs JIM B BbIJIaHHOM pacTBope aHUOHbI: Cl-, I5, SO42-, CO32-.
CocTaBbTe YpaBHEHUS XMMUYECKUX PEAKI[UM.

3agavya 9.
OnpenenuTe, coaepKaTcs JIU B BblJIJaHHOM pacTBope KaTHOHbI: Ba2+, Al3+, Fe3+,

H+.
CocTaBbTe YpaBHEHHUA XUMHUYECKHUX peaKHHﬁ.
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[IpakTyeckas pa6ota Ne 6.
KauyecTBeHHbIE peaKMi Ha HeOpraHU4ecKue coeJuHeHM .
UaeHTUPUKa A HeOpraHM4eCcKnX coeJuHeHM il

Ienb:

COBepI_HeHCTBOBaTb YMEHHUA peliaTb 3KCIIEpUMEHTaJIbHbIE€ 3a/d4U, OOBSICHATD
IIPpOBOAWMbBIE XUMHWYECKHUE PEAKIINHU B CBETE Hpe,ElCTaBJIeHI/IP’I 00

XuMu4yeckKasa nocyza:

06opyaoBaHue:

PeaKTUBBI:

3JIEKTPOJIMTUYECKON U CCOLIMAIUHU U

OKHUC/IMTEJIbHO-BOCCTAHOBUTEJ/IbHBIX pEaKIIUAX.

Mpobupku 20

IlofcTaBKa g OpOGUPOK 1

HCI CosiiHad KUCJI0TA
NazCOs Kap6oHaT HaTpus
NaOH 'vapokcup HaTpuA
Ca(OH): 'uapokcup Kaabuuda
CaCOs Kapbonat kasbyus
(NH4)2S04 CysnbdaT aMMOHUS
NH4Cl Xnopujg aMMOHUA
FeCl3 Xnopup xesesa Il
BaCl2 Xnopupg 6apus
H3P0O4 ®ochopHasga KucaoTa
MgS04 CysnbdaT Maruus
CaCl2 XJI0pUJ KaJblUs
KNCS Poganug kasius
WHavkaTopHas 6ymara

Na2S03 CynbQUT HATPUSI
deHosndTaserH deHosdTaNeH
CuSO4 CysnbdaT Mmeau
AgNO3 HuTtpat cepebpa
NaCl Xaopu HaTpUA
Nal Hoaup HaTpuda
Na2S Cynbug HaTpUs
H20 JlvictunivpoBaHHasd Boza




BKCHepI/IMeHTaJIbeIe 3aJa9M

3aazava 1.

[IposenaiiTe ONbIThI, IPU MOMOILU KOTOPBIX MOXKHO ONPEJEUTb XJI0PU/J-UOHbI
v MoHbI Fe3+. CocTaBbTe YpaBHEHUSI XUMUYECKUX PeaKIUH.

3agava 2.

B Tpex npob6upkax 6e3 HaJMCEN JlaHbl KPUCTAJIMYECKHE BELIECTBA: CyJbdaT
amMmoHus; cyabdar wmenu (II); xuopug xkenesa (III). OnbITHBIM nNyTeM
omnpenesuTe, Kakie BellleCTBA HAXOAATCS B KaxJ0W M3 npobupok. CocTaBbTe
ypaBHEHUS XUMUYECKUX PEAKIUM.

3aazaua 3.

B npo6upkax faHbl TBep/ble BelecTBa. ONBITHBIM MyTEM OINpeJeanTe, B KaKOU
poOHpPKe HAXOAUTCA KaXK/J0e U3 BelleCTB:

Bapuaum 1. cynbdat HaTpus, cyJbGuJ HATPUs, CYIbPUT HATPUS;

Bapuanm 2. kapb6oHaT HaTpus, CyJb(paT MarHus, XJIOpuJ, aMMOHMUS;

Bapuaxm 3. xnopuj, 6apus, cyabdaT allOMUHMS, HUTPAT KaJIUs.

CocTaBbTe ypaBHEHUA XUMHUYECKUX PeaKLIUU.

3agava 4.

OnpenenuTe, coAep>KaTcs JiM B BblJaHHOM pacTBope aHUOHBI: Cl, I, OH-, SO4%,
CO3?%. [Ipopenaite peakuuu. CocTaBbTe YypaBHEHUA XUMUYECKHUX PEaAKIUH.

3aagaua 5.

OnpegenuTe, cofiep:KaTcsl i B BbIJAHHOM pacTBOpe KaTHUOHBIL: BaZ+, Al3+, Fe3+,
H*. [Ipopenanite peakiiy. CoCTaBbTe YpaBHEHUS XUMUY€ECKUX PEAKIUU.
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[IpakTyeckas pa6ora Ne 7.
YcTpaHeHHe BpeMEeHHOM KeCTKOCTH BOJbI

Iesanb:
HccnenoBaThb criocobbl yCTpaHeHUs] BpeMeHHOM KeCTKOCTH BO/Ibl.

XuMHn4yeckKas nmocyaa:

[Ipobupku 8
[Ipo6Ka c ra300TBOHOU TPYOKOU 3
CHUIMKOHOBAs TPyOKa 3

06opyaoBaHue:
JlabopaToOpHbIN MOJYJIb 1
Jlanka 1
[lITaTtus 1
[loacTaBka AJ1s1 IpOOUPOK 1
CoepuHuTesbHag MydTa 1

PeakTuBbI:

HCI CosigHag KUCI0TA
NazCOs Kap6oHaT HaTpus
Ca(OH): Tuapokcu Kaabius
CaCOs3 Kap6oHaT kasibuus
MbLi10 MgbLi0
H20 JAvcTuiiMmpoBaHHad Boja

[lopsAOK BbINOJIHEHUS PAGOTHI
OnsIT 1. [IpuroToB/ieHUe )KeCTKOU BOAbI C BpEMEHHOM »KeCTKOCTbIO

HasneliTe B mpoObUpKy 2 MJ1 pacTBopa HAPOKCHJIA Kajblius. Pa3zbaBbTe BJBOE
JUCTUIJINPOBAaHHOM BoJou. [loMecTuTe B pYyryr NpoOUpPKY Uil MOJy4eHUs
rasoB 2-3 Kycouka MpamMopa U J06aBbTe 3 MJI pacTBOpa COJSIHOW KHCJOTHI.
3akpolTe TNpoOUMPKY MNPOOGKOM ¢ Tra300TBOAHOM TpyoOKou. OmycTuTe
CWJIMKOHOBYI0 TpPYyOKy B MNPOOHUPKY C pacTBOPOM THJPOKCHAA KaJbLusl.
[IponyckalTe yrJIEKUCJBbIA Ta3 4Yepe3 pacTBOP THUAPOKCHJAA KaJbLyfd [0
NOMYTHEHHS W Jajiee N0 HUCYe3HOBEHUS IMOMYTHeHUs pacTtBopa. [loyemy
pacTBOp TUPOKCHUJAA KaJibLUs MOJ, JeHMCTBUEM OKCHJA YrjaepoJa MyTHEET, a
3aTeM CTAaHOBUTCS Mpo3padyHbiM? Kakue XuMHYeCKHe NMPOLECChl MPOUCXOASAT
npy 3ToM? COCTaBbTEe ypaBHEHHUS PeaKIUU.
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OnpIT 2. MBLJIO B )K€CTKOM BoJie

Haneitte B yncTyro npobupky 1 mJ mosydyeHHOM B ombITe N°1 :xecTKoH, B
JIPYTYI0 NPOOMPKY — CTOJIBKO XK€ JUCTUJIJINPOBaHHOM BoJAbl. /lobaBbTe B 00e
NPOOUPKHU MO KamjisM (CUUTast KOJIMYEeCTBO KaleJsb) U3 MUIEeTKU PacTBOP Mblja
10 00pa30BaHUSA MbBLIbHOW IeHbl, BCTPSAXMBAs COJAEPXKUMOE TMOCJIe KaXJou
KalJjid. YJaJoch JIM AOOUTBbCA NMeHO0Opa3oBaHUA B eCTKoW Boze? CKOJIbKO
KameJib MbIJIBHOTO pacTBOpa Ha 3TO moTpeboBasiock? Yem xecTkasg BoJa
OTJIMYaeTCd OT JUCTUJIJINPOBAHHOM U II0YEMY B Hell TpyAHee 00pa3yeTcs neHa?
CocTaBbTe YypaBHEHUS peaKIUN.

OnpIT 3. YCTpaHel-me BpEMeHHOﬁ ZKECTKOCTH BO/JbI C IIOMOIIIbI0O KHIIAYECHHUA

HaneiiTe B ABe NPOOUPKHU MO 2 MJ KECTKOW U AUCTUIJIMPOBAHHOHW BOjibI. [lo
ouepe/Iu HarpeuTe CoJlEP>KUMO€e IPOOUPOK B 30HE /ISl HarpeBa JlabopaTOPHOTO
Moayss 0 kKuneHUs. OObSICHUTE NOsIBJEeHUE OCaZjka Ha CTeHKaxX NpPOOUpPOK
nocjie HarpeBaHusd. OxyiafiuTe MPOOUPKY, B KOTOPOH COJEpKajiach >KeCTKasi
BOJZla, U J00aBbTe B Hee IO KallJIIM MbLJIbHbIA pacTBOpP A0 0Opa3oBaHMs
MbIJIbHOM MeHBbI, CYMTasA KOJUYECTBO KalleJib. Y/1aJ0Ch JIM BaM NOJIYYUTh NeHy?
Bosiblie WM MeHblle U3PAcXO/lOBAHO pacTBOpA MbLI4, YEM [0 KUISYEHUS
»KeCTKOH Bo/Jibl B onbITe N22? YeM 3T0O 0O bSICHUTD?

OnbiT 4. YcTpaHeHHMe BpeMEHHOM KEeCTKOCTM BOAbl C IOMOLILIO
THAPOKCHAA KAaJIbIUA

Haneiite B mpobupky 1 mJ xecTkoll Bojbl. Jlo6aBbTe MO KallJsIM pPacTBOP
THJIPOKCH/IA KaJbIMs J0 MOSIBJIEHUs] MOMyTHeHUs. /lo6aBbTe B MPOGUPKY IO
KaIlJIIM MbLJIbHBIA PacTBOP Z0 06pa30BaHus MIeHbl, CYUTAsA KOJIMUYECTBO KaleJb.
YeMm BbI3BaHO NOMyTHeHUe? COCTaBbTE YPAaBHEHUS peaKI UK.

OnbIT 5. YcTpaHeHHue BpeMeHHOM »KeCTKOCTH BOAbI C NIOMOLIbI0 KAp6OHaTa
HaTpuA

HaneliTe B npo6bupky 1 MJ KecTKOM Bojibl. /lo6aBbTe MO KamjsM pacTBOP
KapboHaTa HATpud A0 06pa3oBaHUsA NMOMYyTHeHHUS. /lo6aBbTe B MPOOUPKY IO
KaIJisiM MbLJIbHBIH pacTBOP /10 06pa30BaHUs MeHbl, CYUTAsA KOJMYECTBO KareJb.
3anuiiuTe CBOU HabuaoAeHus. Yem BbI3BaHO TMoMyTHeHUe? CocTaBbTe
ypaBHeHUe peakuuu. CpaBHUTe pacxo, pacTBoOpa Mbljia, MOTPeOOBABIIETOCs
JUIs1 06pa3oBaHUs MeHbl B )KECTKOW BOJle U B BOJIe, CMSAAr'YeHHON pa3/iMuYHbIMU
crioco6amu. CaenaiTe BBIBO/I.
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[IpakTyeckas pa6ora Ne 8.
Koppo3us 1 3a1uTa MeTalJIOB OT KOPPO3UH

Ienb:

I/ICCJ'Ie,ZLOBaTb CYIIHOCTb KOPPO3HH U CIIOCOOBI 3alIUThI METAJIJIOB OT KOPPO3HH.

XuMHn4yeckKas nmocyaa:

06opyaoBaHue:

PeaKTUBBI:

[lpo6bupkn 8

JlabopaToOpHBIN MOJYJIb 1

[

[TogcTaBka AJis1 IPOOHUPOK

Mukpounaresb 1

HCI CosiiHad KUCI0TA
H2S04 CepHad KucJsoTa
CuSO4 Cynbdat meau

Zn HuHk

Fe Keneso

Cu Meab

YpoTtponuH YpoTtponuH

H,0 JvcTuaivpoBaHHad Boja




[lopsaa0K BbINOTHEHUA PAa6GOThbI

OnsIT 1. /leiicTBUEe MUKpOTraJibBAHUYECKUX 3JIEMEHTOB

B [aBe mpoOGUpPKHU MOJIOKUTE IO TpaHy/ie LMHKA NPUMEPHO OJMHAKOBOTrO
pa3sMepa u npusaenTte 3-4 M pacTBopa CEPHOM KUCJIOThI. 3aPpUKCUPYHTE BpeEMS
NOSIBJIEHUS MEPBbIX BUAMMBIX NPU3HAKOB peakUUy B NMpooHpKax. B oaHy u3
npo6UpoK fob6aBbTe 1-2 Kamau pactBopa cyJsbdaTa Meau. Kakue MaMeHeHUs
npoucxoaAaT? Jlahute oObsicHeHHWe. B Apyryro NmpoOUMpPKYy BHECUTE MEJHYIO
NPOBOJIOKY, TaK YTOOBI MEX/Y MeJIbI0 U LIUHKOM ObLJI KOHTAKT. Kak 3To BiusieT
Ha CKopocTb peakuuu? Ha kakoM MeTassie BblgesnsieTcsa ra3? OObsCHUTe
HaoOJiogaeMoe. [lokaKuTe C MOMOLIbK YpaBHEHUM peaKLUUW MPOUCXOAsAUIAe
XMMUYECKHE PO ECCHI.

OneIT 2. [IpoTeKkTOpHAsA 3alUTA XKeJie3a

[loMmecTuTe B JBe MNPOOUPKU C PacTBOPOM COJITHOW KUCIOTBI >KeJe3HYIO
IPOBOJIOKY U ’KeJe3HYI0 IMPOBOJIOKY C OCaXKJeHHbIM Ha HeH IUHKOM
(ocaxxaeHure IMHKA MPOBECTU MOTPY>KEHUEM OYUILEHHOM YKeJle3HOM MPOBOJIOKU
B pactBop cyabdaTa uuHKa). Yepesz 10-20 MUHYT HabuOgalWTe 3a
M3MeHEeHHUsIMH, NIPOUCXOASUIMMU B pobupkax. O6'bsiCHUTE HAbJII0/1aeMOE.

OnbIT 3. UHTUOUTOPBI KOPPO3UU

HaneiiTe B ABe npo6UpKU no 1-2 MJ1 pacTBOpa COJISHOW KUCJIOThI, U B OJJHY U3
NpoOUPOK OMYCTUTE OJMH MUKpOIINaTeJb YpPOTPONHWHA. 3aTeM BHeECUTEe B
KXY NPOOMPKY KYCOUKH KeJe3HOW MPOBOJIOKHM, TUIATEJNbHO OYUIIEHHOH
Ha)kK/lauyHOM OyMaroi. HabJloJaliTe MOsSIBJeHUE MePBbIX BUAMMBIX MPU3HAKOB
peakuuu B mnpobupkax. CpaBHUTE CKOPOCTb peakKUUM B NPUCYTCTBUH U B
OTCYTCTBUU ypoTpomnurHa. 06bsiICHUTE HabI0JaeMoe.
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[IpakTyeckas pad6ora Ne 9.
KoMmniekcoo6pa3oBaHue

Ienb:

I/I3y‘{I/ITb O6p330BaHI/Ie KOMIIJIEKCOB aJIOMHUHHUA, XpOM4d, IUHKA, Me1H.

XuMHn4yeckKas nmocyaa:

06opyaoBaHue:

PeaKTHUBBI:

Mpo6upku 12

JlabopaToOpHBIN MOJYJIb 1

[TogcTaBka AJist IPOOHUPOK 1

HCI CoJsisiHada KUCa0TA
NaOH 'vapokcup HaTpuA
Al2(S04)3 CysibdaT aJlOMUHUSA
CuSO4 Cynbdat meau
CrCl3 Xnopug xpoma IlI
ZnS04 CysabdaT iMHKa
H20 JlvcTunivpoBaHHad Boa




[lopsaa0K BbINOTHEHUA PAa6GOThbI

OnbiT 1. OO6Gpa3oBaHHMe KAaTHOHHBIX AKBAKOMILUIEKCOB M AHMOHHBIX
TMAPOKCOKOMIIJIEKCOB a/IIOMUHUSA

[losiyuuTe TUAPOKCUJ, AJIOMHUHUSA, AJS 3TOTO B NPOOUPKY K pacTBOPY COJIH
aJIIOMUHUSI TpUJIEdTe MO KaIlJsM pacTBOp TUApoKcuaa HaTpus. Kakue
M3MeHeHUs HabJtoaaete? Pa3aennTe cojiepxMMoe Ha [iBe NpobupkU. JlobaBbTe
B OJIHY MPOOUPKY PacTBOP COJISHOM KHCJIOTHI, @ B IPYTYI0 — U30bITOK pacTBopa
rufipokcua HaTpus. CocTaBbTe ypaBHEHUS NIPOBeAEeHHbIX peaKIU K.

OnbiT 2. OOGpa3oBaHHe KAaTHOHHBIX AaKBAaKOMIUVIEKCOB M aAHUOHHBIX
TUAPOKCOKOMILIEeKCOB xpomMma (III)

[Tonyuyute ruapokcuj xpoma (IIl), aisg aToro B mpoOGUPKYy K pacTBOPY COJIH
xpoma (III) npusiediTe mno KamJasgM pacTBOp TUAPOKcHAa HaTpusa. Kakue
M3MeHeHus Hab/toaaeTe? Pa3enuTe cofiep>kuMoe Ha JiBe poobupku. JlobaBbTe
B O/JHY IPOOUPKY PacTBOP COJITHOW KUCJIOTHI, a B APYTyI0 — U30bITOK pacTBopa
rujipokcujia HaTpus. CocTaBbTe ypaBHEHUsI NMpPOBeJeHHbIX peaknuil. Kakosa
npoctpaHcTBeHHas KoHurypauus koMmiiekcoB [Cr(H20)e6]3* u [Cr(OH)s]3-?

OnbIT 3. OO6Gpa3oBaHMe KATHOHHBLIX aKBAKOMILJIEKCOB M AaHUOHHBIX
rUAPOKCOKOMILIEKCOB MHKA (II)

[lonyyute rugpokcup 1uHKa (II) U wuccaeayiTe ero KHUCJAOTHO-OCHOBHBIE
CBOMCTBA.

OnbIT 4. BiusaHMe NpUPOADLI JIMTAHAA HAa OKPACKY KOMILJIEKCOB

B npobupky k cyabdaty Megu (II) CuSOs mpuseiiTe no kKamissM BoAy [0
MOJIHOTO PacTBOpeHUs1 cosid. K mosiydeHHOMY pacTBOpPY HpHUJIETe pacTBOp
aMMHaKa /0 pacTBOpPeHHs IepBOHAYa/JbHO BbIMaZawliero ocajka. Kakue
W3MeHeHUs HabJiroaeTe?
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[IpakTyeckas paoora Ne 10.
YcraHoBJieHHe GopMyJibl KPUCTA/JIOTUAPaTa

Iesanb:

YCTaHOBHUTb KOJIMYECTBO KPUCTALJIN3AaLlMOHHOM BObI U cysibdaTa meau (1) B

3alaHHOM KOJIMYeCTBE€ MEJHOTI'0 KYIIOpOCa M OIIPpeAeJIUTb €I0 (bOpMYJ'Iy.

XumMu4yeckKasa nocyza:

XuMu4YecKui ctakad 50 v 1

O6opyaoBaHue:
JlabopaTOpHBIN MOAY b 1
Becnl 1
PeaKkTuBbI:
CuSO4 Cynbdat meau
H20 JlvcTuaiMpoBaHHad Boa

[MopsAA0K BbINIOJIHEHUS PA6GOThI

1)
2)

3)

4)

5)

6)
7)

8)

9)

B3BecbTe CyXOU YUCTbIM XUMHUYECKHU M CTaKaH. 3alMIIXUTE ero Maccy.

[lepeHecuTe B cTakaH 2-3 T mopouika MeJHOro Kymnopoca. Onpenennre
MaccCy CTaKaHa C HAaBeCKOH COJIU.

[IpokanvuTe MeAHBIM KyINOpOC, MOMECTHB CTakKaH B 30Hy Harpesa
JJabopaTOPHOTO MOAYJIS.

[locsne Toro kKak OKpaCKa Cy.I'Ib(I)aTa Meaun M3MEHHUTCA BO BCEM 00BbEME
CTaKaHa OTKJ/IOYHWTE HArpeB MW OXJIaAHWTe CTAKAH Ha JIHGOpaTOpHOM
MOJYyJie BHe 30HbI HAIr'peBa, a 3aTEM B3BECbTE €I0.

3aTeM CHOBa HarpeBalTe COJep>)XMMO€e CTakKaHa U MPOJA0JDKAUTE
B3BeLIUBATh J0 TeX MOP, OKa pa3HUIlA MEXJY JABYMs U3MEPEHUSIMHU He
oynet meHee 0,02 1.

Maccy cTtakaHa c 06e3BOKeHHOM C0JIbI0 3adUKCUpYHTE.

BbiuuciuTe Maccy 6e3BOJAHOM COJIM MO pasHUIE MacChl CTaKaHa C
06€e3B0KEHHOM COJIbIO K MACChl MyCTOTO CTAaKaHa.

YcTaHOBUTE  MAacCOBYH  JOJIKO  KPUCTA/JIM3ALMOHHOW  BOJbI B
KpPUCTA/LJIOTUAPATE U ONpeJeuTe ero popmy.iy.

K 6e3BogHOMYy cysibdaTy Meau nNpuierdTe no KamiassM Boay. Kakwue
pOUCXOJAT U3MeHeHuA? /lauTe 006'bsACHEHUs HA0JII0JaeMOMY SIBJICHHUIO.



[IpakTyeckas pa6ora Ne 11. [IpurorosyeHue pacTBopa
3aJaHHOU MOJIIPHOM KOHLEHTpauuu

Ilesb: [[pUroTOBUTH PacTBOPHI 33/JTaHHON MOJIIPHON KOHLIEHTPALHH.

XuMu4yeckKasa nocyja:

MepHas KoJsi6a 2
Xumunyeckuu ctakad 100 mur 2
[luneTka MepHas 1
Pe3snHoBad rpyia 1

06opyaoBaHue:
JlabopaTOpHBIN MOYJIb 1
Becnl 1

PeaKkTuBbI:

NaCl Xnopua HaTpuUs
H2S04 CepHad KucsoTa
H20 JlvicTunivpoBaHHad BoJa

[lopsA 0K BbINOJIHEHUA PA0OTHI
OnsiT 1. [Ipuroros/ieHue pacTBopa U3 HaBECKU

[IpuroToBbTE pacTBOp XJOpPH/JAA HATPUs C 3aJ@AHHBIMU 00'b€EMOM W MOJIIPHOM
KoHIleHTpanueh. [Jlna 3toro: PaccuMTaliTe HeE0O0XOAMMYI Maccy COJIM.
Bo3bMuTe HaBeCcKy COJIM B COOTBETCTBHUH C pacueToM. [lomecTruTe HaBecKy cosu
B MEPHYI0 K0JI0Y, UCI10JIb3ysl BOPOHKY. 3allOJIHUTE K0J10y Ha 1/3 o6'beMa BOOM.
[lepemeniaiiTe pacTBOp /A0 MOJHOTO pPAacTBOPEHUS COJIM, 3aKpbIB KOJIOY
npo6Koi. Pa3zbaBbTe pacTBOp B KoJibe BOJOM, A0Belds 06beM pacTBOpa [0
MeTKHU. IlepeMelnaiTe TroTOBbIM pacTBOpP, OJHOU PYKOU NpUAEpKUBas
TOPJIBILIKO KOJIOBI U MPOOKY, a IPYyroM — JHO KOJIOBI.

OnbIT 2. [IpuroroB/ieHHe pacTBopa pa36aB/ieHHEM UCXOAHOTO

[IpuroToBbTE PacTBOP CEPHOU KHUCJIOTHI C 3a/laHHBIMU 00bEMOM M MOJISIPHOU
KOHLIEHTpalel K3 pacTBOpa C 060Jblleld MOJIIDHOW KOHIeHTpauueu. Jluis
storo: PaccuuTaliTe HEOOXOAUMBIM 00b€EM MCXOJHOTO pacTBOpa. 3alOJIHUTE
MepHyI0 KoJsiby Ha 1/3 o6beMa BOJIOM, UCIOJIb3ys BOPOHKY. PaccuuTaHHbIN
00'beM MCXOJJHOTO pacTBOpa CEPHOM KUCJIOThI OTOEpUTE MUIETKON U BJIEUTE MO
CTeHKe B MepHyl KoJioy. [lepemelialiTe pacTBOp, 3aKpbIB K0JiIOy MNPOOKOM.
Paz6aBbTe pacTBOp B KoJibe BOJOH, JI0BeJs 06beM pacTBopa A0 METKH.
[lepeMenianTe TOTOBbIK pPAaCTBOP, OAHOW PYKOM NpPHUAEPKHUBAs TOPJIBIIIKO
KOJIOBI M IPOOKY, a IPYTOA — JHO KOJIOBI.
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[IpakTyeckas padéora Ne 12.
'naposns cosen

Ienb:

N3y4uTh rUApPOJIU3 COJIEN.

XuMHn4yeckKas nmocyaa:

[Ipobupku 3
XUMH4YeCKUM cTakaH 50 M 2

O6opyaoBaHue:
JlabopaTOpHBIN MOAY b 1
pH-anexTpoz 1
pH-meTp 1
MarHuTHBIN MellaJbHUK 1

PeaKkTuBbI:

Al2(S04)3 CyabdaT aloMUHUS
NazS04 Cynbdat HaTpus
NazPO4 docdat HaTpus
NazCOs Kap6oHaT HaTpus
NaOH 'vapokcup HaTpuA
HCI CoJsiiHada Kuca0TAa
WuaukaTopHasa 6ymara
H20 JAvcTuiiMmpoBaHHad Boja

[lopsAOK BbINOJIHEHUS PAGOTHI

OmnbIT 1. 'MAPOJIU3 COMY CUIBHOM KHUCJIOThI U C1abOro OCHOBAHUS

UccnenyiiTe xapakTep cpe/ibl paCTBOPOB PacTBOPOB cyJibpaTa aJlOMUHHUS M
cysibdaTa HATpUsI C NOMOIbI UHAMKATOpHOM O6yMaru. C moMmoibo pH-MeTpa
JlabopaTopHoro MoayJssi usMepbTe pH. [l sToro moak/awo4uTe JaTyuk pH-
MeTp. K pgatuuky noaksatouute pH-anektpon (cMm. puc. 1). 3adukcupyiite
3JIEKTPOJ, B JIAlIKe Ha JIabOpaTOPHOM IITAaTUBE TaK, YTOObI €ro KOHel, ObLI
NOrPY>KeH B aHAJIM3UPYyeMbIW PACTBOP, HO He KacaJiCs JJHA UJIM CTEHOK CTaKaHa.
[Ipy usMmepenun pH pacTBOPOB peKOMEHAYETCH HCIOJIb30BaTh MAarHUTHYIO
MelaJiKy. CpaBHUTE NOJIy4YeHHble Pe3yJIbTaThl.
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OnbIT 2. 'MApoIN3 COIM C/1a60M KUCAOThI U CUJIbHOTO OCHOBAHMS

Uccnenyite xapakTep cpebl pacTBOpOB ¢pocdaTa HAaTPHUA U CyJibdaTa HATPUA C
NOMOIIIbI0 MHAUKATOpHOW Oymaru. C mnomoubio pH-MeTrpa usmepbTe pH
pacTBOpoOB. COmoCcTaBbTe MOJy4eHHbIE pe3y/bTaThl.

OnbIT 3. 'MApoIK3 COM €/1a60M KUCAOTHI U CJ1a60T0 OCHOBAHUS

B npo6upKy K pacTBopy cyJibdpaTa aJlOMUHHA NPUOABbTE MO KalJAM PacTBOP
KapboHaTa HaTpus. Kakve uH3MeHeHUs HabOJioJaeTe? IJKCIEepPUMEHTAIbHO
JIOKQXKATE, YTO B pe3yJibTaTe peaKLMu 00pa3oBaJicsl TMAPOKCHJ, aJIOMUHUS.
CocTaBbTe YpaBHEHUS peaKILUH.

Puc. 1 — YcraHoBka asg usmepenus pH c nomoisto pH-asiektpoaa
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[losicHeHUd K Ta6J'II/II_[e paCTBOPHUMOCTH:

P | xopomo pactBopumo (60s1ee 1 B 100 r BogbI)

M | Masio pactBopuMo (ot 0.001 1o 1 r B 100 r BoAbI)

H | TpyZAHO pactBopuMoO (MeHee 0.001 r B 100 r BoApI)

+ | B3aUMOJEeHCTBYET C BOJOU

— | He CcyleCcTBYeT

? | JaHHBIE O paCTBOPUMOCTHU He YKa3aHbI

Ta6smmua 2. Psj, 3/1eKTPOXUMHUYECKON aKTUBHOCTH META/IJIOB

Me | Me™ | ¢° B Me | Me™ | @° B Me | Me™ | ¢° B
Li Li+ | -3,04 Ti T3+ | -1,21 Sn Snz+ | -0,14
K K+ | -2,92 Mn | Mn?* | -1,18 Pb Pb%+ | -0,13
Ba Baz+ | -2,91 Zn Zn?* | -0,76 H: 2H+* | 0,00
Ca Caz+ | -2,87 Cr Cr3+ | -0,71 Cu Cu?t | +0,34

Na Na* | -2,71 Fe Fe2+ | -0,44 Ag Ag+ | +0,80

Mg | Mg?+ | -2,36 Cd Cd?* | -0,40 Pt Ptz+ | +1,20
Al A3+ | -1,66 Ni Niz+ | -0,25 Au | Au3+ | +1,50

Ta6smna 3. BaxxHenune pU3nKO-XUMHUYECKHE IOCTOSHHbIE

AToMHasg eJUHUIA MaCChI 1 a.e.M.=1.66x10-27 kr
[TocTossHHasA ABorazpo Na=6.022x1023 Mmosib1
MousisspHas rasoBas NOCTOSAHHAA R =8.3144 Ixx/(MonbxK)
MoJibHBIF 06'bEM U/l€aJIbHOTO ra3a Vm =22.41383 n1/moub
JJieMeHTapHbIN 3JIEKTPUUECKUH 3aps/] e-=1.602x10-1° Kn
Macca asiekTpoHa Mme- = 9.11x10-31 kr
Macca npotoHa mp = 1.673x10-27 kr
Macca HeUTpoOHa my = 1.675x10-27 kr
[TocTosiHHasa Papajes F =96484.56 Ki/Mosab
ITocTossHHas Ils1anka h =6.626x10-34 [Ixxc
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HIMO YHUTEX

Mony4yaTb 3HaHWA fierko!

¥,
&

@@ MOJIE3HBIE CCbIJIKM:

www.hemi.wallst.ru Ob6pasoBaTefibHbIi CanT ANA LWKONbHUKOB.
www.alhimikov.net O6pasoBaTesibHbI CalT ANA LWKONbHUKOB.
www.chem.msu.su INeKTpoHHaA brubnmnoTeKka No XMMmK.
www.enauki.ru NHTepHeT - nsganue gna yumrenemn

«EcTecTBeHHbIE HayKn».

www. 1september.ru MeToauyeckas raseta «[lepBoe ceHTAGPA».
www.hvsh.ru HypHan «XuMua B WKone».
www. hij.ru HypHan «XuMua B WKone».

www.chemistry-chemists.com 31eKTPOHHbLIN }ypHaN «XMMUKN U XUMUAX.

M info@npounitech.ru Q 7 (3822) 99-20-22



HIMO YHUTEX

MNMony4yaTtb 3HaHWA nerko!

'&’

HayuHo-npoun3BoacTBeHHoe 06beauHeHne YHUTeX - oTeyecTBeHHbI pa3paboTunk u
MOCTaBLUMK COBpPeMeHHoro y4ebHo-nabopaTtopHoro obopydoBaHus. Bonee 17 net
MOMOraeM roTOBUTb WHMEHEPOB, XMMUKOB WM 3KOJIOroB. 3a 3TO BpeMA
3apeKoMeH10Basnu cebA B KauecTBe HaEHOro M OTBETCTBEHHOM0 NMOCTaBLLUMKA.

ﬁﬁ Muccma HIMO YHuTex - BceCTOpOHHAA NoagepHKa opraHusaumm

y4YebHo-nabopaTopHbIX U HAyYHO-UCCNIe40BaTe/IbCKUX NPAKTUKYMOB.

Mbl TaK e, Kak U Bbl, 3anHTepecoBaHbl B MOBbILLEHNN KadecCTBa O6PBBOBaHVIFI
MoJiodbIX creunasimnctoB M rotoBbl OCHalwlaTb Kjlaccbl U y‘-IE6HbIe na6opaTopvw| He
TOJIbKO COBpeMeHHbIM TUMOBbLIM 060p\/£|,OBaHMeM, HO U pewatb nHAOMBMAOyalsibHbIe
3aauun 06|DBBOBaTEJ'IbeIX prE)-KﬂEHVIVI BCexX CT\/I'IEHGVI, C y4eToM CI'IeLl,VIq)VII-(VI y‘-IE6H0-
nccnenoBaTesibCKOM AeATENIbHOCTM KaXK40ro HaLLero KMeHTa.

[ Hawe o6opynoBaHue 1 Ball onbIT - 3TO OCHOBA Ka4eCTBEHHOIO
NMpaKTU4ecKoro oby4yeHnA byQyLmnx cneumanmncTos.

MbI npepgnaraem:

CoBpeMeHHoe 06opynoBaHMe, MeToan4YecKue nocobus
M UHCTPYKTUBHbIE MaTepuarbl.

KoMnneKkcHble n nHaMBmayanbHble peleHna
anA obpasoBaTesibHbIX OpraHn3aLui.

SO BcecTopoHHiolo noaaep Ky nperogasaTenia B 0CBOEHUN
%:'} CoBpeMeHHOro y4ebHoro 06opyaoBaHMA: KypCbl MOBbLILLEHMSA
KBanMouKaumm, becniatHoe obyyeHre N KOHCYbTaUWK.

[ info@npounitech.ru Q 7 (3822) 99-20-22



NEPUOOANYHECKAA CUCTEMA XUMNYECKUX 3JIEMEHTOB O.U. MEHOEJIEEBA
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