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«XUMUU HUKOUM 06pa30M HAYy4UMubCsl HEBO3MONCHO, He 8udas
camoll NpaKMuUKU U He NPUHUMASICb 3d XUMUYECKUe onepayuu.

M.B. /lomoHOCO8
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IIpeaucioBue

udpoBbie 1abopaTOpun YHUTEX 10 XMMHU NpeJHA3HAUYEHbl [J151 IPOBEJEeHHUSs
Ha COBPEMEHHOM YPOBHE JIeMOHCTPALMOHHBIX, Ja00PAaTOPHbIX U MPAKTUYECKUX
paboT mno XWUMHM B O00IleoOpa3oBaTe/IbHbIX Y4YEOHBIX VUYPEXIEHUSIX U
yUYpexJeHUsIX Ha4aJbHOI'0 ¥ CpeJHEro NpodpecCuOHaIbHOr0 06pa30BaHUS.

O6opyzoBanue koMmnaHuu 000 «HIIO YHuTex» mo3BOJIUT Ha Ka4yeCTBEHHO HOBOM
COBPEMEHHOM ypOBHE IPOBOJUTHL IMOJHBIA IepedyeHb [eMOHCTPALMOHHBbIX U
y4eHUYeCKUX XMMUUYECKHUX 3KCIEPUMEHTOB IO Kypcy «XMMUs», peKOMeHJO0BaHHBIX
MuHHCTepcTBOM O0OOpa3oBaHUs M HAyKU JJis O00Le0Opa30BaTe/IbHbIX Y4eOHbIX
YUpEeXKIAEHUN W YYPEKJEHUHM Ha4yaJbHOTO M CpeJlHero MnpodecCUOHAIbHOTO
00pa3oBaHUsl.

[udpoBbie JabopaTopuu «YHUTEX» MO XUMHH CIHOCOOCTBYIOT MOBbIILIEHHIO
WHTEHCUBHOCTH  TMpoliecca  OOy4YeHHs],  YJydlleHHWI0  KadyecTBa  OCBOEHHS
TEOPETUYECKOr0 MaTepyasia M PaClIMPeHUI0 NMPAKTUYECKUX HABBIKOB MPOBEAEHUS
bU3NYECKUX U XMMUYECKUX U3MEPEHUI.

KoHuenmus npegnosiaraeT BO3MOXXHOCTb IIOCTENIEHHOTO BBE/IEHUSI HOBBIX IIOHSTUM U
paclipeHus1 SKCIIepUMEHTA/bHBIX BO3MOXKHOCTEM KOMILIEKCa N0 Mepe OCBOEHUS
IIKOJIbHOM MpOorpaMMbl Mo XUMHU € 8-ro no 11-i kiaaccel. Mcnosib3oBaHue IMGPOBBIX
JlabopaTopuM «YHUTEX» 10 XMMUM Oy/IeT CIOCOOCTBOBATh:

1) npuoGpeTeHUI0 y4YallMMHKCS ONbITA HCIOJb30BaHUSI Pa3/IMYHbIX METO/ OB
M3y4eHUs BELIECTB C IOMOUIbIO JIAOOPAaTOPHOTO 000PY/I0BAHUS;

2) yBeJMYEHUI0 HAIJIAAHOCTU U, COOTBETCTBEHHO, YCBOEHUSI 3HAHUMU
y4allMMHUCS O XHWMHYECKUX $IBJIEHHUSX, CBOWCTBAaX BENIECTB, WX COCTABE W
CTPOEHUHY;

3) NOHMMAaHMIO CBSI3U MEXJYy Hay4YHbIMU pe3yJbTaTaMM W MeTOJaMHy,
KOTOPbIMU OHU MOJIYUY€EHbI;

4) NOBBILIEHHIO UHTEpPECA YYallMXCs K eCTECTBEHHOHAY4YHbIM JUCLUIIJIMHAM, B
obmeM, MU K XUMHM B 4YaCTHOCTH, OyAeT CIOCOOCTBOBAaTh PA3BUTHUIO
MI03HAaBaTeJIbHbIX MHTEPECOB YUYalllUXCs;

5) ycWJeHWI0 MOTHUBALMHK Yy4yallMXCd K MOJYYEHUI0 eCTeCTBEHHOHAy4YHOro
06pa3oBaHUs, CIOCOOCTBOBATh 0CO3HAHHOMY BbIOOPY NpoduJisi 06pa3oBaHUS;
6) MOBBILIEHUI0 CpeJHEro ypOBHS 3HAaHUM aOUTYpPHEHTOB XUMHYECKOIO
npoduJisi ¥ eCTeCTBEHHOHAYYHOI'0 HallpaBJIeHHUS B LIeJIOM;

7) npeoaoJieHHI0 XeMo(dOOHH.

O6opynoBanue 000 «HIIO YHuTex» oT/aM4YaeTcsd OT aHAJOrOB TEM, YTO
N03BOJISIET 00ECNEeYUTh MPOBEIEHHE 3aHATUN KaK B paMKaX 0CBOE€HHUsI 6a30BbIX
3HAaHAM M0 XWMHH, a TaKKe MOXeT MCIOJIb30BaTbCA [Ji YIrJyOJIEHHBIX,
baKyIbTaTUBHbIX 3aHATHHM W [AJs  BbINOJHEHUS Yy4YallUMHUCS Hay4YHO-
MCCJIe/I0OBATE/NbCKUX U MPOEKTHBIX PaboT.



OI'J/IABJIEHHUE

[IpakTHyeckasa pacora N2 1. XumMmnuyeckKkass akTUBHOCThb
MeTaJIJIOB B paCTBopax KHCJIOT LA AR RRNRRRRRRERRRIERERIERERIRRENERERRRIERERIERDRYEDRDRHN] 6
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[IpakTyeckKkasa padora N2 23. Peakuuu o6MeHa MexXKAY

paCTBOPAMMU IJIEKTPOJIUTOB

[IpakTHyeckasa padora N2 24. XuMmnuyecKue CBOMCTBA

aM@oTepHbIX THAPOKCUIOB



[IpakTyeckas pa6ora Ne 1.
XyMH4YecKass aKTUBHOCTb MeTaJ/IJIOB B paCTBOpPax KMUCJIOT

Iesb:

I/ISY‘II/ITB XUMHNYECKYIO dKTUBHOCTDb ME€TAJIJIOB 110 OTHOIIEHHU IO
K p336aBJ'I€HHbIM pacTBOpPaM KHCJIOT.

XuMunuyeckKas nocyja:

[InHeT 1
[Ipobupku 6

O6opyaoBaHue:
Y4e6HO0-/1a60paTOPHBIA MOAYIb «Y HUTEX» 1
[loacTaBka A1 NPOOUPOK 1
lltaTtus 1
Jlanka 1
MydTa 1

PeaKTuBbI:

Zn HuHk
Cu Meab
Fe Keneso
HCI CoJsiiHasa KMCI0TA
H2S04 CepHad KucJioTa
H20 JvctuaninpoBaHHas Boja (MpoMbIBaJsiKa)




[lopsaAaA0K BbINOJIHEHUSI PAGOThI
OmnsIT 1. Ucc/iefOoBaHHE aKTUBHOCTH IIMHKA

1. TlomecTuTe B ABe MpoHyMepoBaHHbIe Npo6UpKU (Ne1 u Ne2) no ogHoOM
rpaHyJie LMHKA.

2. B npo6upky Nel npusenTe npuMepHO 2 MJ pa3baBJIeHHOr0 pacTBOpa
CEpHOUW KHUCJOTBI, a B NPOOUPKY N2 — CTOJIBKO e pa30aBJIeHHOTO
pacTBOpa COJITHOU KUCJIOTHI.

3. 3aduKcupyrTe NMOOYEPENHO NPOOMPKU B JIAllKE HA JIabOpaTOPHOM
IITaTUBE U HarpeiTe B 30He HarpeBa JilabopaTOPHOTO MOAYJISL.

4. Tlocne 3aMETHOT0O YCKOPEHHUs XUMUYECKOTO B3aUMOIEUCTBUS OTKIIFOUHUTE
HarpeB. 3anuinTe cBou HabmoaeHus1. CocTaBbTe ypaBHEHUS MTPOTEKAIOLIUX
peaKiuu.

OneIT 2. Ucc/iefoBaHUEe aKTUBHOCTH KeJie3a

1. [lomecTtuTe B ABe NpoHyMepoBaHHbIe poobupku (Ne3 u N24) HeMHOTrO

KeJsiesa.
2. B npo6upky Ne3 npusenTe npuMepHO 2 MJ pa3b6aBJIeHHOr0 pacTBOpa
CEpHOUW KHUCJOThI, @ B NPOOUPKY N4 — CTOJIBKO e pa30aBJIEHHOTO

pacTBOpa COJSAHON KUCIOTHI.

3. 3adukcupyiTe NMOOYEPEAHO NPOOMPKHM B JIANIKE Ha JIabOpaTOPHOM
IITAaTUBE U HarpeiTe B 30He HarpeBa JilabopaTOPHOTO MOAYJIS.

4. Tlocne 3aMETHOr0 YCKOPEHHUS XUMUYECKOTO B3aUMOIEUCTBUS OTKIIIOUUTE
HarpeB. 3anuimmTe cBou HaOmoaeHusa. CocTaBbTe ypaBHEHUS MTPOTEKAIOLIUX
peaKunii.

OmnsbIT 3. UcciegoBaHHE aKTUBHOCTH MeAH

1. TlomecTtuTe B ABe npoHyMepoBaHHble NpobupkHu (N25 u N26) HeMHOTO

MeJu.
2. B npo6upky Ne5 npuseiiTe npuMepHo 2 MJ pa3baBJeHHOI'0 pacTBopa
CEpHOM KHCJOThl, a B NMpPoOUPKY N26 — CTOJIbKO e pa306aBJEeHHOrO

pacTBOpa COJITHOM KUCJIOTHI.

3. 3adukcupynTe nooyepéNHO MPOOMPKHA B JallKe Ha J1abOpaTOPHOM
IITAaTUBE U HarpenTe B 30He HAarpeBa JIaboOpaTOPHOTO MOAYJIS.

4.  Tlocne 3aMETHOTO YCKOPEHUS XUMUYECKOTO B3aMMOICHCTBHS OTKIIIOUUTE
HarpeB. 3anummTe cBou HaOmoeHusa. CoOCTaBbTe YpaBHEHUS MTPOTEKAIOITUX
peaKuni.



[IpakTyeckas pa6ora Ne 2.
B3aumojeiicTBH e MeTa/IJIOB C paCTBOPaMM CoJiei

Iesb:

N3y4nuTh XMMHUYeCKUe CBOMCTBA METAJJIOB IPU B3aUMOAENUCTBUHU
C pacTBOpaMH COJIEM.

XuMunyeckKas nocyja:

[InHeT 1
[Ipobupku 2

O6opyaoBaHue:
Y4eOHO-/1a60paTOPHbBINA MOAYJIb «Y HUTEX» 1
[loacTaBka AJi1 TpOOUPOK 1

PeakTuBbI:

Cu Meab
Fe Keuseso
AgNOs3 Hutpat cepebpa
CuSO04 CyabdaTt Mmeau
H20 JucTuinpoBaHHas BoJa (MpoMbIBaJiKa)




[lopsa0K BbINOJTHEHUA PAa6OThI

OnbiT 1. UcciiegoBaHue B3aUMOAENCTBUA MelU C HUTPATOM cepeopa

1. IlomecTuTe B 4YHMCTYI0 NPOOMPKY HEMHOrO MeETa//IMYeCKOU Meaud U
npuJiedTe IPUMepPHO 2 MJI pacTBOpa HUTpaTa cepebpa.

2. YcraHoBHUTE NPOOUPKY B MOJACTaBKe AJis npobupok. Haburopaite 3a
NpOoTeKaHWeM XMMHUYECKOU peaKLUH.

3. 3anuumuTe CBOM HAOJIIOJeHUSI U YpaBHEHHME POTEKAIOIEN peaKI UK.

OnsIT 2. UcciejoBaHMe B3aUMOAEHCTBUA XKeJle3a ¢ CyJIbPaToM Meau

1. IloMecTuTe B YHUCTY NPOOUPKY HEMHOI'O0 METAJJIMYECKOTO KeJjie3a U
IpUJIenTe NpUMepHO 2 MJI pacTBopa cy/abdaTa MeJHu.

2. YcraHoBHUTE NPOOHUPKY B MOACTaBKe AJisi npobupok. Habsaropaite 3a
NpOTeKaHWEeM XMMHUYECKOU peaKLUH.

3. 3anuuuTe CBOU HAOJIIOZeHUA U YpaBHEHHe NIPOTeKalllel peaKIuHu.
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[IpakTyeckas pa6ora Ne 3.

CBOMCTBA COeJUHEHU MeTAIJIOB BTOPOM rpyninbl

Iesb:

M3y4uThb CBOMCTBA COeJUHEHUN KaJIbIUs], TUAPOJIU3
coJiell MeTaJlJIOB IJIaBHOUM noAarpymnisl Il rpynnbl.

XuMHuyeckada nocyja:

[InHeT 1

w

[Ipobupku

O6opyaoBaHue:

Y4eOHO0-71a60paTOPHBIU MOAYJIb «YHUTEX»

[ITaTus

Jlanka

MydTa

CusimkoHOBas TpyoOka

[Ipo6ka c ra300TBOAHOMN TPYOKOH

R NN N

[logcTaBka AJis1 IpoOUpPOK

PeaKTHuBBI:

CaCOs3

Kap6oHaT KaJ/bLiys

HCI

CoJsigHada KUcCJ0Ta

NaOH

['uapokcu HaTpus

Ca(OH).

'napokcua Kaibuusa

CaCl;

XJIOpUJ KaJbLUs

MgCl

XJIOpUJ Maruus

BaCl;

Xnopua 6apus

WHuaukaTopHas 6ymara

H20

JuctuannpoBaHHas BoJia (MIpoMbIBaJiKa)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbIT 1. CBOMCTBA TMAPOKCUAA KAJIbIUS

1. IlomectuTe B mnpobUpKy npuMepHo 1 Tr KapbGoHaTa KaJabLUs
(HeGosbIIOr0 Kyco4yKa Mpamopa). 3aduKCUpyUTe MPOOHUPKY B JiallKe Ha
JlJabopaTOPHOM LITAaTUBE.

2. llpusenTe npuMepHO 5 MJI pacTBOpPa COJASAHON KHUCTOTHI.

3. B oTBepcTHe nmpoOUPKU BCTaBbTe NPOOKY C ra300TBOAHOU TPYyOKOM.
HazieHbTe Ha ra300TBOIHYI0 TPYOKY CUJIMKOHOBYIO TPYOKY.

4. B apyrywo npo6upKy HajsienuTe 5 MJI pacTBOpa rMAPOKCHA KaJbIUS.

5. TloMmectuTe KOHel, ra300TBOJHOW TPYOKU B MPOOUPKY C pPacTBOPOM
TUAPOKCUJA KabLHUS.

6. IlpomnycTuUTe yrjIeKUC/IbIY ra3 4Yepe3 pacTBOpP FMAPOKCHU/A KaJIbIUS.

7. HabuarwpaiiTe 3a UBMEHEHUSIMU, TPOUCXOAAIIMMHA B pacTBOPE.

8. PaspenuTe pacTBOp C TUAPOKCUOM KaJIbLUs HA ABE IPOOUPKHU.

9. HarpeiiTe oaHy npob6UpKy B 30He /Jii HarpeBa JiabopaTOPHOTrO
MOJAYJIA 10 KUIIEHUA U KUIIITUTE B TeYeHHe HECKOJIbKUX MUHYT.

10. IlpuneiiTe BO BTOpPyl NPOOMPKY MO KAIJISIM PacTBOpP TUAPOKCHA
HaTpPHS.

11. 3anuumuTe CBOM HAOJIIOJEHHS U JalTe UM O0bSICHEHHUA. 3allUIIUTe
ypaBHEHUSI MPOTEKAIIIUX XUMAYECKUX PeaAKLUM.

OmnbIT 2. T'uapo/iu3 cosieil MeTa/UIOB IJIaBHOM noArpynnsl Il rpynnel

1. TlomecTuTe Ha 6eJbIM JIUCT TPU MOJIOCKA UHAUKATOPHOU OyMarw.

2. HaHecuTe M3 KameJibHUIbI MO OJHOM KaIlJie PacTBOPOB XJIOpHZA
MarHus, XJIOpyuJa Kajlblys, XJIopu/1a 6apus.

3. 3anuumuTe CBOU HAOJIIOAEeHUS U laliTe UM 00'bsSICHEHHE.

11
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[IpakTyeckas pa6ora Ne 4.

HcciiegoBaHue xKeCTKOCTH BOAbI

Iesb:

XuMunuyecKaa nocyja:

O6opyaoBaHue:

PeaKTHUBBI:

HCCJIG,ZLOBaTb KECTKOCTb pa3/IMYHbIX BO/J, 4 TAKXKE

CII0COOBI YCTpaHEeHUd XKECTKOCTH.

Mpo6upku | 12

Y4e06HO-1a60paTOPHBIN MOAYJIb «YHATEX»

[lITaTus

Jlanka

MydTa

(SRS U\ U U e

[logcTtaBka AJis1 IpOOHUPOK

BoaonpoBoaHas Bojia ((kecTKas)

MuHepasibHasi BoJia (Msrkas)

Ca(OH)2 ['uapokKcu Kaabuus
NazCOs3 Kapb6oHaT HaTpus
Mgb110 PacTBOp MblLIa

H20 JAuctuanupoBaHHasi Boja (MIpoMbIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbiT 1. I[loBegeHne MbljIa B MATKOM M ’K€CTKOH BoJe

1. HaseiiTe B Tpu NpOOHUPKHA HEMHOTO pacTBOpPa MblLJa.

2. [lobaBbTe B OJHY NPOOUPKY BOLONPOBOAHOW BOJBI, B JPYIyl0 —
MUHEPAJIbHOM, B TPETHI0 — JUCTUJIJIMPOBAHHOM.

3. Bcrpsxuute npobupku. O6pasyeTcs Jiu neHa?

4, 3anuiiuTe CcBOM HabuawoaeHudA. CraesaWTe BBIBOJ O KeCTKOCTHU
006pa31i0B BOJbI.

OnpIT 2. YCTpaHeHI/Ie KECTKOCTH BOJbl KHNITAYEHHUEM

1. HauneiiTe B IBe MPOOHUPKHU BOJIONPOBO/IHYIO U MUHEPAJIbHYIO BOAY.

2. ITloouyepeaHo HarpeiTe NpPoOHPKM B 30HE HarpeBa J1abopaTOPHOrO
MOJYJISl 0 KUIIeHUST UCTI0JIb3Y$ JIANKy U J1JabopaTOPHbIM IITATHB.

3. 3amnuiMTe CBOM HAOJIIOJEHHUS.

OnbIT 3. YcTpaHeHMe )KeCTKOCTH BOAbI PACTBOPOM KapOOHaTa HaTpUs

HaseriTe B Be NpOOMPKH BOJONPOBOAHYI0 U MUHEPAJIBHYIO BOAY.
[IpusieliTe B K&XXAYI0 U3 HUX paCTBOP KapboHATa HAaTpPHS.
BcTpsixHMTE IPOOUPKH.

3anuiuuTe CBOY HabJito/leHUs. COCTaBbTe ypaBHEHUSI peaKI UK.

N

OnbIT 4. YcTpaHeHHe )KeCTKOCTHU BOAbI paCTBOPOM r'MAPOKCH/AA KaJIbIUA

HaseliTe B Be NPOOUPKHU BOJONPOBOJHYIO U MUHEPAJIBbHYIO BOAY.
[IpusieliTe B K&XXAY10 NPOOUPKY T'UAPOKCUJ, KaJIbIIUS.

BCcTpsxHUTE NPOOUPKH..

3anuunTe CBOU Hab/0eHra. CocTaBbTe ypaBHEHUS PeaKIUH.

[lo pe3ysbTaTaM onbiTOB Ne2, N23 u N24 caesiaiiTe BBIBOJ, O CIOCOHAX
YCTPaHEHHS KEeCTKOCTU BOJIbI.

i e

13
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[IpakTyeckas pa6ora Ne 5.
AJIIOMUHUI U €ero coeJuHEeHU s

Iesb:

I/IBY‘II/ITB BBaHMOﬂeﬁCTBHe AJIOMHUHHUA C paCTBOPAMH KHCJIOT U H_IeJIO‘IEI‘/JI,
N3YYUTD CBOMCTBA r’MAPOKCHU A aJIIOMUHHNA.

XuMHuyeckada nocyja:

Mpo6upku . 5

O6opyaoBaHue:
Y4e06HO-1a60paTOPHBIN MOAYJIb «YHATEX» 1
lltaTtus 1
Jlanka 1
MydTa 1
3aXKUraJsika 1
[logcTaBka AJ1s1 IpOOUPOK 1

PeaKTuBbI:

Al AnroMUHUHA
HCI CoJsigHada KMcsoTa
NaOH 'napokcup HaTpud
Al2(S04)3 CysibdaT aIlOMUHUS
H20 JAuctuanupoBaHHasi Boja (MIpoMbIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbIT 1. B3auMogercTBye aJIIOMHUHHUS C pACTBOPAMM 1Ie/1o4Yen

1. IlomecTuTe B IpOoGUPKY HEMHOTO aJIIOMUHUS.

2. llpuserTe nprMepHO 2 MJI pacTBOpPa FUAPOKCU/A HATPHUS.

3. 3adukcupyiTe NpOOHUPKY Ha JIalIKe B JJAOOPAaTOPHOM LITAaTUBE B 30HE
Harpesa J1abopaTOPHOro MO/AYJiSl U BKJIKYNATE HAarpeB Ha MAaKCUMYM.

4. 3anuuuTe CBOU HaOJIIOIeHHS.

5. /JlokaxuTe ONBITHBIM NIyTEM, UTO BbIJEJISIOLUIANCA a3 — BOLOPOL.

6. CocTaBbTe ypaBHEHHE peaKL .

OnpIT 2. B3aPlMO,Z[eﬁCTBPIe AJIOMHUHHA C paCTBOPpAaMM KHCJ/IOT

1. TlomecTuTe B ABE NPOOUPKU HEMHOI'O AJIFOMHUHUSL.

2. B oaHy npoOUpKy npujenTe NPUMEPHO 2 MJI pacTBopa COJISTHOU
KHCJIOTBI, a B IPYTYI0 — CTOJIbKO e pa306aBJIeHHOW CEPHOM KUCJIOTHI.

3. Ha6uarwpaiiTe 3a peakiueil. CpaBHUTE aKTHBHOCTb B3aUMOJeHCTBUS
aJIIOMUHUSA C KUCJOTaAMH.

4. TlooyepeqHO HArpeuTe COJEPKUMOE NMPOOUPOK B 30HE /[Jis Harpena
JIJabopaTOPHOTO MOAYJISL.

5. 3anumuTe cBOU Hab/oAeHUsA. CocTaBbTe YypaBHEHHUS peaKIUM.

OnpbIT 3. Honyqel-me TrHAPOKCHUAA aJIIOMUHHUA U UCCJI€EJ0BAHUE €T0 CBOMCTB

1. [IllpuneiiTe B npobUPKy K pacTBOpy cyjabdaTa aJIOMHUHHUSA MO KaIJsaM
pacTBOp FUJPOKCHU/IAa HATPUS [0 06pa30BaHUs 0CA/IKa.

2. Tlony4yeHHbIHN 0CcaJloK pa3jie/IMTe HA JIBe IPOOHUPKHU.

3. [llpuseliTe K ocaZiKy B 0JHOU MPOOUPKE PACTBOP COJITHOW KUCJOTHI, a
K 0CaJIKy B pyroi NpoObHUpKe — U30BbITOK pacTBOpa M POKCU/Ia HATPHUS.
4, 3anumuTe CBOW HabJitoJleHUs. COCTaBbTe ypaBHEHUSI peaKIUH.

5. Ha kakue cBOMCTBa rU/IpOKCH/IA AJIIOMUAHUS YKAa3bIBAET 3TOT ONbIT?
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[IpakTyeckas pad6ora N2 6. dPusnyecKkue U XMMUYECKHUE
CBOMCTBaA KeJjie3a

Iesb:

I/ICCJ'Ie,E[OBaTb (l)I/IBI/I‘IeCKI/Ie 1 XUMUYECKHe CBOMCTBA »KeJie3a.

XumMmu4yeckKas nmocyaa:

[InHoer | 11
[Ipo6upkm | 11

O6opyaoBaHue:
Y4e06HO0-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
lltaTus 1
Jlanka 1
MydTa 1
[loacTaBka AJi1 TpOOUPOK 1

PeakTuBbI:

Fe Keseso
HCI CoJsisiHada KHUcJo0Ta
H2S04 CepHad KucJ0Ta
ZnCl, Xa0opuj IUHKA
CuSO4 CysibdaTt menu
H20 JuctuaninpoBaHHas Boja (IPOMBIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnpIT 1. Pu3nuecKue CBOMCTBA XKeJie3a

1. H3yuuTe 06pa3ipbl Xxkesie3a (rBO3/b, MPOBOJIOKY, ONUJIKH), OTBETHTE Ha
cJieiyrolye BOIpPOChI:

2. B KakoM arperaTHOM COCTOSIHUM HaxXOJUTCSI BELECTBO MPU 0ObIYHBIX
YCJIOBUAX?

3. Kakoro uBeta BeliectBo? UMeeT s OHO 6J1€CK?

4. HmMeeT Ji¥ BellleCTBO 3amnax?

5. 3anumuTe CBOU HAOJIIOieHUS.

6. MW3yuute (usuyeckue mapaMeTpbl Keje3a MO0 CHPABOYHUKY.
3anuIluTe ClIpaBOYHbIE JJaHHBIE.

OnbIT 2. B3auMoaencTBHe KeJie3a C paCTBOPaMHU KHCJIOT

1. IloMecTuTe B AiBE NPOOUPKHU KeJie3HbIE OMUJIKH.

2. B opHy npob6UpKy [006aBbTe MPUMEPHO 2 MJI pacTBOpa COJISTHOHU
KHCJIOTBI, B IPYTYI0 — CTOJIbLKO K€ PacTBOpa CEPHOM KUCJIOTHI.

3. IloouyepeaHo HarpeiTe NPOOHPKU B 30HE HarpeBa J1abopaTOPHOroO
MoJyJisl, 3apUKCUPOBAB UX Ha JiallKe JJAbOpaTOPHOTO IITATUBA.

4, 3anuiiuTe CBOW HAGJIIOJIEHHS], COCTaBbTe YPaBHEHUS peaKIHi.

OnblT 3. B3auMoaencTBHe XKeJie3a C paCTBOpPaMHM CoJier

1. OnyctuTe B YMCTYIO NPOOUPKY JiBa KeJIe3HbIX I'BO3/is1 aKKYPaTHO IO
creHke. CyieiuTe 3a T€M, YTOOBI OCTPHUE IBO3/i1 HE MPOOUJIO JHO MPOOUPKH.
2. llpuserTe B NPpOOUPKY NPUMEPHO 5 MJI pacTBOpa COJITHOU KHUCJIOTHI.
3. Yepe3 10 MUHYT U3BJIEKUTe I'BO3AU U3 pacTBOpPaA KUCJIOTHI TUHLIETOM
Y IPOMOUTE AUCTUJIJINPOBAHHOM BOJIOM.

4. TlomecTuTe rBO3/IU B UMCTbIe IPOOUPKHU U NPUJIENTE B OJHY IPOOUPKY
NpUMEPHO 2 MJI pacTBOpa XJOpHUJa LIMHKA, a B APYryl0 NPUMEPHO 2 MJ
pacTBopa cyJsibdpaTa MeJy.

5. Hab6uarwopaiiTe 3a NpoUCXOAALUMHU IBJIEHUSIMU B IPOOUPKaX.

6. OObsicHMTe HabJoJaeMble pa3inuusd. CocTaBbTe YpaBHEHUA
NpOTEeKaUUX peaKI M.
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[IpakTyeckas pa6ora Ne 7.
CoeavHeHMH XKeJle3a

Iesb:
HccnepoBaTh XMMHUUYECKHE CBOMCTBA COeJUHEHUH XKeJle3a.

XumMmu4yeckKas nmocyaa:

Mukpounaresb 1
[Ipo6Uupku 8

O6opyaoBaHue:
Y4e06HO-1a60paTOPHBIN MOAYJIb «Y HATEX» 1
[logcTaBka AJ1s1 IpOOUPOK 1

PeaKTuBbI:

Fe Keseso
HCI CoJsigHada KUCJI0TA
FeSO4 Cysnbdar xesnesa Il
KMnO4 [lepMaHraHat Kaaus
H2S04 CepHasd KuUcJ0Ta
KI Hoaug kanus
NaOH 'napokcup HaTpud
FeCl3 Xnopupg xenesa Il
MHaukaTopHas bymara
H20 JucTuinpoBaHHas Boja (MpoMblIB.)

[lopsiAOK BbINOJIHEHUS PAaGOTHI
OmnbIT 1. [lolyyeHue ¥ CBOMCTBA rUAPOKcUAa xKesie3a (II)

1. TlomecTuTe B NpoOUPKY OJWH MUKpPOUINATE/b CyJbdaTa xeJse3a (I1) u
NpUMepHO 5 MJ JAUCTWIJIHMPOBAaHHOM BoOJAbl. PacTBopuTe coJib
nepeMelnIrMBasi COAeP>KUMOe MPOOUPKHU.

2. JlobaBbTe B MPOOUPKY PacTBOpP TUAPOKCHUJIA HATPHUS [0 BbINAJEHUS
ocajiKa.

3. 3anuuuTe YpaBHEHUE PEAKIUH.

4. PasjgenvTe MoJiy4YeHHbIA 0CaZl0K Ha IBE MPOOUPKHU.

5. Jlo6aBbTe B mepBYy0 NPOOUPKY pPacTBOP CEPHOM KUCJIOThI, BO BTOPYIO
M30bITOK FMIPOKCH/IA HATPUSI.

6. CocTraBbTe ypaBHeHUs peakuud. Kakumu cBoWcTBaMHU 006J1afaeT
ruapokcuf xeJesa (11)?



OmnbIT 2. BoccTaHOBUTE/IbHBbIE CBOMCTBA MOHOB kKeJie3a (II)

1. IlomecTuTe B NpoOUPKY OJWH MUKpOULINATEb CyJbdaTa xeJsesa (II) u
OpUMEpPHO 5 MJ JUCTWJIMPOBAaHHOW BOAbl. PacTBopuTe coJb
nepeMelirBas CoIEPKUMOE NPOOUPKHU.

2. PasjenunTe moJiydyeHHBIM pacTBOP Ha JiBe NPOOUPKU (0AHY NPOOUPKY
COXpaHMTe /Jis1 onbITa N25).

3. IlpuneiiTe B npo6HpKy npuMepHO 1 MJ1 pacTBOpa CEPHOU KUCJIOThI U
npuMepHo 1 MJI pacTBOpa NepMaHraHaTa Kajusl.

4. Ilo kak¥uM MNpU3HAKaM MOXHO ONpeAe/IMTb, 4YTO I[POM30ILIa
xuMu4eckas peaknua? CocrtaBbTe ypaBHEHHE PeaKL MU,

OmnbIT 3. [lonyyeHue ¥ CBOMCTBa ruApPoKcua xesie3a (I11)

1. HauneiiTe B npo6upKy npuMepHo 1 MJ1 pacTBopa xyopuja xese3a (I1I).
2. JlobaBbTe HECKOJIbKO KalleJib pacTBOpa THUJAPOKCHUJAA HATpUd [0
BbINA/EHUS 0CA/IKA.

3. PasgenuTe ocaJloK Ha JiBe IPOOHPKHU.

4. B nepBylo NpoOUPKY J00aBbTE pacTBOP CEPHOM KUCJIOTHI, BO BTOPYIO
— U30bITOK TM/IPOKCH/IA HATPHUS.

5. CocraBbTe ypaBHeHUs peakuuu. Kakumu cBoWCTBaMU 00J1aJjaeT
ruapokcuf, xesesa (I111)?

OnbIT 4. OKMC/IMTE/IbHbIE CBOMCTBA HOHOB kKeJie3a (III)

1. HaunedTe B npobupKy npruMepHo 1 MJ1 pacTBopa xaopuja xenesa (II1).
2. JlobaBbTe npuMepHO 1 MJI pacTBOpa MOAM/1A Kalusl.

3. OObsAcHUTe HabJuwgaemble u3MeHeHUsA. (CocTaBbTe ypaBHeHUE
peakL .

OmnbIT 5. 'napoJIn3 coJsieit xkKesie3a

1. HWcnbiTalTe  pacTtBopbl  coser  »xkese3a (II) wu  »xenesa (III)
WH/JWKAaTOPHOW OyMarou.

2.  OTMeTbTe M3MEHEHHE OKPACKU UHAWKATOPA.

3. HanmuumuTe ypaBHeHUs TM/pOJiM3a UCIBITAHHBIX PACTBOPOB COJIEN.
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[IpakTyeckas pa6ora Ne 8.

Oﬁl.llaf-l XdPAKTEPUCTHUKA I'daJIOI'€HOB.

Iesb:

I/IBY‘II/ITI:) Ka49eCTBEHHbIE€ PE€AaKIIUHN Ha U0 U I'aJlar€HUiI-UOHBbI.

XuMHyUecKas nmocyaa:

Mpo6upkn 5

06opyaoBaHue:
Y4e6HO0-/1a60paTOPHBIA MOAY/Ib «YHUTEX» 1
[lITaTus 1
Jlanka 1
MydTa 1
[logcTaBka AJ1s1 IpOOUPOK 1

PeaKTuBBI:

Kpaxmaun PacTBOp Kpaxmasa
I Hopnas Boza
KCl Xsopup Kanus
KBr bpomua kanus
KI Hoaup kanus
AgNOs3 HuTpat cepebpa
H20 JuctuaninpoBaHHas Boja (IPOMBIB.)
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[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbIT 1. [leiicTBHe KpaxMaJia Ha pacTBOp MoAa

1. HaselTe B ABe NpOOHMPKU NPUMEPHO MO 3 MJI pacTBOpa KpaxMmaJa U
Jl06aBbTE B OJIHY NPOOMPKY MO KalJsIM UOJAHYIO BOAY, a B APYTyI0 — UOAU]
KaJusl.

2. lTlooyepeaHO MOMeCTUTEe NPOOMPKU B 30HY HarpeBa J1aboOpaTOPHOro
MoAyJid. BKirourTe HarpeB, HO He KUIIAATUTE.

3. 3anuuuTe CBOU HaOJIIOIeHUS.

OnbIT 2. KayecTBeHHbIE peaKIM Ha raJioreHUA-uOHbI

1. HaneliTe B TpU NpPOOUMPKKM O 2 MJ PaACTBOPOB: XJOpHUJA Kasus,
6poMuJa KaJus U MOJAU/1a KaJusl.
2. JlobaBbTe B KaXKAyl NpPOOUPKY MO 2-3 KalmjKd pacTBOpa HUTpaTa

cepebpa.
3. 3anumuTe HAOJIIOJEHUS U COCTaBbTE YpPaBHEHUS PEaKIU .
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[IpakTHyeckas pabora N2 9. CBorcTBa COJITHOU KHUCJIOThI

Heb:

I/I3y‘II/ITb CBOMCTBA COJITHOU KHWCJIOTHBI, IO3HAKOMHUTBLCA C KayeCTBEHHOH

XuMHyUecKas nmocyaa:

peaKuHeﬁ Ha COJIAHYIO KHCJIOTY U €€ COJIH.

[Ipobupku . 10

Mukpounaresb 1

O6opyaoBaHue:
Y4e6H0-/1a00paTOPHBIA MOAYJIb «Y HUTEX» 1
lITaTtus 1
Jlanka 1
MydTa 1
[loacTaBka AJis1 TpOOUPOK 1

PeaKTuBbI:

HCI CoJsisiHasa KHUcJI0Ta
KCI Xnopua Kaaus
NaOH 'napokcup HaTpud
CuSO4 CysibdaTt menu
CaCl; XJ10pua KaJablus
AgNOs3 Hutpat cepebpa
CaCO3 Kapb6oHaT kanblus
CuO Oxcupg meau
Cu Menb
7Zn HuHK
H20 JductunnnpoBaHHas Boja (IPOMBIB.)

22



[lopsa0K BbINOJTHEHUA PAa6OThI

OmnbIT 1. U3yyeHU e CBOMCTB COJITHOM KM CJIOThI

1. HasedTe mo 2 My pacTBopa COJISHOW KHUCJIOThI B IIeCTh MPOOUpOK. U
NPOHYMEPYHTE.

Onyctute B npo6upky N2l HHAUKATOpPHYIO OyMary.

[lomectuTe B npobupky N22 rpaHyJy LIMHKA.

[TomectuTe B npobupky N23 Kycouyek MeJiu.

BHecuTe B npo6upKy Ne4 MukpolinaTeib OKCU/Ia MeU.
3adpukcupynte npobupky N°4 Ha Jlanmke B 30He Harpesa
J1a6opaTopHoro MO/JyJisl U HarpeuTe.

7. IlomectuTe B npobupky N25 kap6oHaAT KaJbLUs.

8. /JlobaBbTe B npobupKy N26 cBEKeNpUTrOTOBJEHHBIN TMIPOKCU, MEU.
Jls1 mosiydeHus TUJPOKCUAA Meay NpuierTe K 1 M pacTBopa cyJsbdara
MeJu 1 MJ1 pacTBOpa rUAPOKCU/IA HATPUS.

9. 3anuuuTe CBOM HAOJIIOJEeHUs], COCTABbTE YPABHEHUS PeAKILUM.

O U W N

OnsIT 2. KayecTBeHHbIE peaKIiuy Ha COJITHYIO KMCJIOTY U ee COJIU

1. HaneiTe B TpU NPOOUPKHU MO 2 MJI PACTBOPOB, COZEPKAILIUX XJTOPUJ,
HWOHBI: B MEPBYK MNPOOUPKY — pacTBOP COJISHOM KHCJIOTHI, BO BTOPYIO
NpOOUPKY — pacTBOp XJIOPU/JA HATpPHs, B TPETbIO NPOOUPKY — pacTBOp
XJI0pUJa KaJbLUs.

2. JlobaBbTe B KaXKAyH M3 TpPEX MNPOOHUPOK Mo 2-3 KalJIM pacTBopa
HUTpaTa cepebpa.

3. 3anuumuTe CBOM HAOJIIOJEeHUSs], COCTaBbTE YPABHEHUS PEAKIIMM.

23



[IpakTyeckas paoora Ne 10.

Peumienue JKCIIEpUMEHTAJIbHbIX 34444 I10 TéMe «T'amoreHsI»

Iesb:

Hay‘II/ITbCH CaMOCTOATEJIbHO MPOBOAUWUTDL ONBITHI, UCITIOJIL3YA TIPEAJIOXKEHHbIE
pPE€aKTHUBLI, IPUMEHATb TEOPETHUYICCKHUE 3HAHUA NJId PELICHUA
IOKCIIEpUMEHTAJIbHbBIX 3a/1d4, 00BSICHATD Ha6JIIO,£[6HI/IH H pe3yJIbTaThbl

XuMunuyeckKaa nocyja:

IIPOBOAHWMBIX OIIBITOB.

[Ipo6upku | 10
Mukpounareab 1

O6opyaoBaHue:
Y4e6HO0-/1a00paTOPHBIA MOAYJ/Ib «YHUTEX» 1
lHltaTtus 2
Jlanka 2
MydTa 2
[loacTaBka AJis1 TpOOUPOK 1

PeakTusBbI:

Zn L1HK
Fe Keseso
Fe;03 Oxkcup kese3a
HCI CoJsiiHasa KUACI0TA
H2S04 CepHad KucJsoTa
NaOH 'napokcup HaTpud
CuSO4 CysabdaTt Mmeau
CuO Okcupg meau
BaCl Xnopug 6apus
KNO3 HuTpat HaTpusa
MgCl; X10puj MarHus
AgNOs3 HuTtpaT cepebpa
KBr bpomuj kanuda
FeCls Xnopup xkese3sa Il
ZnS04 CysabdaT 1MHKa
Jlakmyc Jlakmyc
®eHospTaNEenH ®eHondTaserH
H20 JAucTuinpoBaHHas Boja (MpoMbIB.)
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PexomeHanym AJisl y4YalMxcs:

1. OcMbIc/UTE coaepXaHUe 3a1a4u:
1.1. d4TO B 3aZla4e U3BECTHO U YTO HY>KHO ONpPeAEeUTD;
1.2. npuMeHeHME KaKUX 3HAaHUU TpebyeTcs AJs1 pellleHHUs AAaHHOU
3a/la4u.
2. BcnoMHUTe HEOOXOAWMBIM TEOPETHYECKHMM MaTepuaJ U NPeJIOKUTE
BapHaHThI pellleHUs JaHHOU 3aJjauH.
3. BbibepuTe onTUMa/JbHbI BapuUaHT pelleHUsa (HUCHOJb3ys TabJIUIY
«OnpenennTesib  BelleCTB» Ha  MOCJAeJHEd  CTpaHUIle  JAHHOTO
METO/IMYECKOT0 MOCOOHA):
3.1. mnpoBepbTeE 1IeJ1eECO0O0PA3HOCTD NOCAEeJ0BATENbHOCTH JEUCTBUY;
3.2. ybeauTech B IPOCTOTE U MUHUMAJIbHOM KOJIMYECTBE ONepalyi.
4. 3anuuiuTe ypaBHEHHUS peaKIUM.
5. BbinosiHMTE HEOOXOJMMBble ONbIThbl, NPU HEOOXOAWMOCTH TMOJb3YSCh
KOMIIJIEKTYIOIIMMU LIUPPOBOU 1abOpaTOPHUM.
6. [IpoBepbTe NPaBUIBHOCTD PEILIEHUS U COCTABbTE OTYET.

JKCcnepyuMeHTa/IbHbIE 3aa4YM
Bapwuanr 1.

1. JlokakuTe Ha ONbITE KAYeCTBEHHbIW COCTAB COJITHON KHUCJIOThI.
2. [onyuuTe pactBOp xa0puga meau (1) aByms cnocob6amu.

BapuaHnr 2.

1. Onpepenvre, COAEPKUT JIM PAaCTBOP HATPATA KaJIMA IPUMECh XJIOPUA.
2. llony4yuTe pacTBOp xan0puaa xesesa (I1I) gpyma cnocobamu.

BapmuaHnr 3.

1. OnpenenuTe BbIJAHHBIE PACTBOPbBI BELIECTB: XJOPU/J, HATPHs, COJIsSTHAs
KU CJIOTA, TUAPOKCHU/L HATPHS.

2. JlokaXKUTe, 4YTO BbIJJAHHbIA XJOPWUJ, MarHusi COJEPKUT TMPUMECH
6pomuja.
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[IpakTyeckas pa6ora Ne 11.
CepHas KHcCJI0Ta

Iesb:

I/IBY‘H/ITI:) CBOMCTBa CepHOﬁ KHWCJIOTbI, IO3HAKOMHUTLCA C KayeCTBEHHOH

XumMuyeckKada nocyja:

peakiel Ha CEPHYIO KUCJIOTY U €€ COJIH.

[Ipo6upku | 10

Mukpoumnaresab 1

[InHueT 1

O6opyaoBaHue:
Y4e6HO0-/1a00paTOPHBIA MOAYJIb «YHUTEX» 1
lltaTtus 2
Jlanka 2
MydTa 2
[loacTaBka AJis1 TpOOUPOK 1

PeakTusBbI:

Zn HHuHK
Cu Meab
MgO Okcupg Maruud
H2S04 CepHad KucJoTa
NaOH 'napokcup HaTpud
Al2(SO4)13 CysabdaT aJIloMUHUA
BaCl; Xsopua 6apust
NazS04 CysabdaT HaTpus
CuSOq4 Cysnbdat meau
CaCl; XJIopUJ KaJbl s
Jlakmyc Jlakmyc
H20 JucTuinpoBaHHasi BoAa (MpoMbIB.)
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[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbIT 1. CBOMCTBA CEPHOM KUC/IOThI

1. TloMecTuTe B 4eThipe NPOOUPKU MO 1 MJI pacTBOpa CEPHOM KUCJIOTHI.
2. JlobaBbTe B npobupKy Nel jakmyc

3. Jlo6aBbTe B npobHpKy N2 OKCUJ MarHus.

4. TlpurotoBbTe rugpokcua meau (I1). Jns satoro k 5 Ma cyabdata megu
npuierTe 1 MJ TMAPOKCHAA HATPHUS.

5. TlomectuTe B mnpobupky N°3 CBEXENpPUTOTOBJEHHBIA THUAPOKCU/L
Meau. /Jlyid mosiydeHUs THUAPOKCHZA MeJAU NpuierdTe K 1 MJ pacTBopa
cysbdaTta Mear 1 M1 pacTBopa rUAPOKCUA HATPUS.

6. Ilomectute B mnpobupky N°4 CBeXenpUTOTOBJEHHBIA THUAPOKCU/L
anmoMuHuA. g nmosydeHUs THAPOKCHAA AJIOMUHUA NpuierdTe K 1 Mi
pacTBopa cysibdaTa aJloMUHUSA 1 MJ pacTBopa rUAPOKCHUA HATPUS

7. 3anuumuTe pe3yJbTaTbl CBOUX HAOJIIOJIEHUU, COCTaBbTe ypaBHEHUS
peakuui, ceJlanTe BbIBOJ, O CBOMCTBAX CEPHOU KU CJIOTHI.

OnbIT 2. OKMC/IUTE/IbHbIE CBOMCTBA CEPHOU KM CJIOTHI

1. IlomecTuTe B ABE NPOOUPKU MO 2 MJI paCTBOPA CEPHOM KUCIOTHI.

2. BHecuTe B 0JlHYy NpOOUPKY rpaHyJly LIMHKA, BO BTOPYIO — KYyCOYEK
Me/THOU IPOBOJIOKH.

3. [TlooyepenHo 3adukcupyiTe NPOOUPKU HA JIANKE J1IAOOPATOPHOTrO
IITaTUBA B 30HEe HarpeBa JlabopaTOPHOro MOAYJiSl U HAarpeuTe.

4. HabGuawganTe 3a X0/IOM peaKIUHU.

5. 3anumuTe pe3ysbTaTbhl CBOUX HAOJIIOJEHUN, HAUUIATE ypPaBHEHUS
peakuUui, HWCHO0JIb3ys [JaHHble TaOJIMIbl CTAaHAAPTHBIX 3JIEKTPOAHBIX
NOTEHIUAJIOB.

OnbIT 3. Pacno3HaBaHue cy/ibaT MOHOB B pacTBoOpe

1. Tloab3ysicb TabsUleld pPacTBOPUMOCTU COJIEH, YCTAHOBUTE, KaKHe
KaTUOHbI MOTYT SABJIATbCA peareHTaMM Ha CyJibpaT UOH.

2. llpoBeguTe COOTBETCTBYIOIIME peaKUUHW, OTMeTbTe IBET W BU[
0CaZIKOB.

3. CocTaBbTe YpaBHEHMS pEAKIUU.
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[IpakTyeckas padéora Ne 12.

Pemenue JKCIIEpPUMEHTAJIbHbIX 3a/1d4 I10 XMMHHU CE€PbI

IHenb:

Hay‘-II/ITbCH CaMOCTOATEJIbHO ITPOBOAUTD OIIbITBI, UCITI0JIb3YA NPEAJIOKEHHbIE
pPE€aKTHUBLI, IPUMEHATb TEOPETHUYICCKHUE 3HAHUA IJId PELICHUA
SKCIIEpUMEHTAJIbHBIX 3a/1d4, 00BSICHATD Ha6JI}O,£[eHI/IH " pe3yJIbTAThbI

XumMu4yeckKas nmocyaa:

IIPOBOJAHWMBbIX OIIBITOB.

[Ipobupku . 20
Mukpouwmnaresb 1
3akuraJjika 1
BopoHka 1
[IlnHLeT 1

06opyaoBaHue:
Y4e6HO0-/1a00paTOPHBIA MOAYJ/Ib «Y HUTEX» 1
[lTaTuB 2
Jlanka 2
MydTa 2
[loacTaBka AJi1 TpOOUPOK 1

PeakTuBbI:

CaCOs3 1050300
Fe Keseso
Zn HHuHK
Cu Meab
SiO; OkcuJ KpeMHUA
CuO Oxkcupg Mmeau
HCI CoJisHadg KUCJI0Ta
H2S04 CepHag KucJjoTa
NaOH ['uapokcua HaTpud
CuSO04 CysabdaTt Mmeau
BaCl Xnopug 6apus
NaNOs3 HuTtpat HaTpusa
MgCl; Xn10puj MarHus
FeCls Xnopup xkesesa Il
NazS04 CysabdaTt HaTpus
Jlakmyc Jlakmyc
®eHospTaNENH deHondTaserH
H20 JAucTuyinpoBaHHasi BoAa (MpoMbIB.)
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JKcnepuMeHTaJ/IbHbIE 33/1a4HU
3agava 1.

OnpenenuTe KaX/Jbld M3 TPEX PAaCTBOPOB BEILECTB, HAXOAAUIUXCA B CKJIAHKAX
0e3 3TUKETOK: CyJibdaT HATpUs, XJIOPUJ HATPUS, CEPHAS KUCAOTA. 3aMUIIUTE
COOTBETCTBYIOIIME yPaBHEHUS XUMUYECKUX PEAKIAH.

3agava 2.
[longTBEepAUTE Ka4eCTBEHHO COCTAaB CEPHOM KHUCI0ThI, HECKOJIbKMUMU CIIOCOOAMHU.
3agava 3.

CocTaBbTe IJIaH NOJIYYEHHUS COJIM B COOTBETCTBUU C IPUBEJEHHOW CXEMOU.
Bapuanm 1. CuSO4(TB) — CuClz2(TB).

Bapuanm 2. CuClz(TB) — CuSO4(TB).

OTMeTbTe TMNpPU3HAKA U YCJIOBUSA XUMHUYECKUX peakuuu. Ilepeducaure
0060pyZi0BaHWE, KOTOpPOE MOTpedyeTcsd JJis BBINOJHEHHUS 3TOT0 3a/[aHus.
[IpoBeuTe JAaHHBIK SKCIIEPUMEHT.

3agava 4.

C KakKMMH U3 BeLeCTB, MePEeYUCJIEeHHbIX HUXKe, MOXXET B3ahWMOJEeHCTBOBATH
pasbaBJ/ieHHas1 cepHasi KUCJI0Ta: MeJib, XeJse30, XJaopug, bapus, okcug meau (I1),
HUTpPAT HATPUS, OKCUJl KPEMHUS, TUAPOKCUJ, MarHusl, Tuapokcuy, xeJsesa (I11)?
[lo BbIOOpY NpOBeAUTE [Ba ONbITA.

3anvuiuTe ypaBHEHUS peaKLMi, OTMeTbTe NPU3HAKU U YCJIOBUSA MPOTEKAHUA
peaKIrH.

3agaua 5.

OnycTyTe TY4MHKY B MIPOOUPKY C CEPHOU KMCJIOTOM, a 3aTEM CJIerKa MOACYIIUTE
ee HaJl JlaMeHeM 3aXUrajku. YTo Npou3o0LIo ¢ JyduHKon? [louemy?

3ajayva 6.

Kakue peaKkTHBBI MNOTPEOYIOTCS [JJisi NPOBEJEHUS XUMHUYECKHUX pEaKIvi,
COOTBETCTBYIOIMX IPHUBEIEHHbIM cXxeMaM?

Bapuanm 1. Ba?* + S042- = BaS04{

Bapuanm 2. Cu2* + 20H- = Cu(OH)24

[IpopenaiiTe 3TH ONBITHI U OTPUIBTPYHTE OCAJKHU.

3anuviuuTe ypaBHEHUSA XUMHAYECKUX PeaKLu.
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[IpakTyeckas padéora Ne 13.
AMmuak. CoJim aMMOHUSA

Iesb:

XumMmu4yeckKas nmocyaa:

O6opyaoBaHue:

PeaKTHuBBI:

HOJ’Iy‘II/ITb dMMHaAK U UCCJZIEA0BATDb €ro CBOMCTBaA.

[Ipobupku | 1

[Ipo6Ka c ra300TBOIHOM TPYOKOU

[Ipobka

Mukpoumnaresb

(SR JE U )

XuMmnuyeckum crtakad 400 M

Y4e6HO0-/1a60paTOPHBIA MOAY/Ib «YHUTEX» 1
lITaTuB 2

Jlanka 2

MydTa 2

[logcTaBka AJis1 IpOOUPOK 1

NH4+OH ['MapoKcua aMMOHUSA
CuSO4 Cysibdart menu
Al2(S04)3 CysibdaT aJIlOMUHUS
NH4Cl Xnopuj aMMOHHUA
Ca(OH)> ['vapokcup Kaabuus
MuukaTopHasa bymara

Jlakmyc Jlakmyc
H20 JuctunnrnpoBaHHas Boga (IpOMBIB.)




[lopsA0K BbINOJIHEHUA PAGOThI
OnbiT 1. [loslyyeHre aMMHaKa U ero CBOMCTBa

1. IlomecTtuTe NpoOOHUPKY C pPacTBOPOM CMECH XJOpHUJAA aAMMOHHUA U
TUAPOKCUJA KasblUsl, 3aKPbITYI0 MPOOKOW C ra3o00TBOJHOW TPyOKOMU, B
30HY HarpeBa JlabopaTOPHOT0 MOAYJIA.

2. BepguTe razooTBOJHYIO TPYOKY B CYXYI0, IEpEBEPHYTYI0 BBEPX JHOM
NpOoOUPKY, 3aKPEeNJIEHHYIO B JIallKe IITAaTHBA.

3. HarpeuTe mpoOUpPKYy cO CMeCbl0 TUAPOKCHJA KaJbLUs U XJIOPUAA
aMMOHUSI.

4. OnpepenuTe HaNoJHeHUWe NPOOMPKH, 3aKpelJIeHHOW B LITAaTHUBE,
aMMHMAaKOM C TOMOUIbK0  HWHAMKAaTOPHOM  OyMard, CMOYeHHOU
JUCTUJUIMPOBAaHHOW BoAoW. Korga mnpobupka aasa cbopa aMMHaka
HaIMOJIHUTCSI, 3aKPOMTE OTBEPCTHE MPOOUPKU MNPOOKOM U OCTOPOKHO
BbICBOOO/IUTE €€ U3 IITAaTUBA.

5. OnyctuTe NpoOUPKY C aMMHUAKOM BePTHUKaJbHO BBEPX ITHOM B CTaKaH
C [OUCTWUIMPOBAHHOW BOJOM M HECKOJbKUMHM KaIJIIMHA pacTBoOpa
deHonpTanenHa. V3BiekuTe moj BoAoM NpPoOKy M3 npobupku. [louemy
BO/ia MTOAHAJIACh B IPOOUPKY?

6. Korma BoJa mnepecTaHeT [OJHUMAThCS, 3aKpOUTe OTBepCTHE
NpOOHPKHU 0/ BOIOM MPOOKOM U U3BJIEKUTE €€ U3 BOJbI.

7. Kakou BBIBOJ MOXHO CZeJlaTb O PaCTBOPUMOCTH aMMHaKa B Boje?
Kak 06'bSICHUTh U3MEHEHUE OKPACKH UHAWKATOpa?

8. HabepuTe nuneTkor B NpoOUPKYy 2-3 MJI BOAHOTO pacTBOpa aMMHaKa
M3 CTaKaHa.

9. OTMeTbTe IBET pacTBOpa.

10. HarpeiTe nmpoOUpPKy € pacTBOPOM B 30HE Harpesa J1abopaTOPHOIro
MOYJIA.

11. Kak uameHuJicd uset pactBopa? [louemy?

12. CocTaBbTe ypaBHeHHUS NPOBeAEHHBIX PEAKIIUH.

OnpbIT 2. IloslydyeHHEe TUAPOKCHUAOB METa/IJIOB C MCII0JIb30BAHUEM BOJHOTIO
pacTBopa aMMHaKa

1. [lpuneiTe B yucTyo npobupky 1 mJ pactBopa cyJibdpaTa aJJIOMUHHUSA U
J106aBbTE K HeEMY 1 MJI BOJJHOT'O pacTBOpa aMMHaKa.
2. O0BAcCHUTE HabJIIOJaeMoe sIBJIeHUe, COCTaBbTe YpaBHEHHUE PeaKLIUH.

OnslT 3. [losly4yeHH e KOMIJIEKCHOTO COeJUHEHUA Meau

1. [IlpuneiiTe B uucTyr0 npobupky 1ma pacTtBopa cyabdaTa Megu U
Jl06aBbTe K HeEMY 1 MJ1 BOJHOTO pacTBOpa aMMHUaKa.

2. 006bscHuTe HabJIIOJaeMOe SIBJIEHHE, COCTaBbTE YPaBHEHHE PEaKI[UH.
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[IpakTyeckas padoora Ne 14.
Coeaunenus pocdopa

Iesb:

XumMmu4yeckKas nmocyaa:

N3y4uTh cBOMCTBA coejuHeHU# pocdopa.

[Ipobupku . 10
XUMHUYeCcKHUM cTakaH 50 M 1

O6opyaoBaHue:
Y4e06HO0-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
MarHuTHbIM MellaJbHUK 1
IITaTuB 2
Jlanka 2
MydTa 2
[loacTaBka AJ1s1 IpOOUPOK 1

PeaKTuBBI:

Ca(OH): ['uapoKCcH aMMOHMS
H3PO4 docdopHaga kucsoTa
NazPO4 @®ocdaTt HaTpus
Na;HPO4 ['mapodocdat HaTpus
NaH2PO4 Jurngpodocdat HaTpuUs
AgNOs3 Hutpat cepebpa
WHuavkaTopHas 6ymara
H20 JuctunnnpoBaHHas BoJa (IpOMBIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbIT 1. O6pa3oBaHue cpegHero u Kucjaoro ¢pocdara Kaabuus

1. HasneWTe B XMMHYECKMU cTakaH npuMepHo 10 M ruUApOKcHAA
KaJIbLiMsl, OyCTUTE B HErO0 MarHUTHBINM MeLIaJIbHUK U IOMECTUTE CTaKaH B
30HY IepeMellMBaHuA JJabOpaTOPHOr 0 MOAYJIAL.

2. BxuroyuTe MarHUTHYIO MellaJIKY.

3. IlpubGaBsasiiTe no KamisgM K THAPOKCUAY KaJibllUs PacTBOP

dbocHOopHOU KMCIOTHI.
4. OTMeTbTe U3MEHEHMUs], NpPOUCXosdlide B pacTBope. OObSCHUTE UX,

COCTaBbTe YPAaBHEHUS PeaKI|UH.

OmnbIT 2. 'naposius cosert pocGopHOM KMC/IOTHI

1. TosoxuTe Ha 6€Jbli JIUCT NOJ0CKY UHAUKATOPHOU GyMaru.

2. HaHecuTe Ha MHAMKATOpPHYI OyMary Mo Kamje pacTBopoB ¢ocdaTa
HaTpus, rujpodocdaTta HaTpus, AUrungpodocdara HaTpUsl.

3. 3anuuuTe CBOU HAOJIIOAEeHUS U laliTe UM 00'bsSICHEHHUS].

OmnbIT 3. KauecTBeHHas peaKuus Ha coJId pOCPOPHON KUCTOTHI

1. HanedTte B gaBe mnpobupku mno 1ma d¢ochaTta HaTpusa U

aurugpodocdaTa HaTpUs.
2. Jlo6aBbTe B KaXk/lyt0 MPOOHPKY M0 KaIllJisiM pacTBOP HUTpaTa cepebpa.
3. 3anuuuTe CBOU HAOJIIOAEeHUS U JaliTe UM 00'bsSICHEHHUS].

4. CpesaunTe BbIBOJbI.
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[IpakTyeckas pa6ora Ne 15.
PemeHue 3KkcnepuMeHTA/IbHBIX 3a4a4 10 XMMUHU a30Ta U

docdopa

Iesb:

XumMuyeckKas nmocyaa:

O6opyaoBaHue:

PeaKTHUBBI:

N3y4uTh cBOKCTBA coeHeHUN pocdopa.

[Ipobupku . 10

[Ipo6GKa c ra300TBOIHOM TPYOKOU

—_

—_

[Ipobka

Y4e6HO0-71a060paTOPHBIU MOAYJIb «YHUTEX»

MarHuTHbIN MellaJbHUK

[lITaTus

Jlanka

MydTa

= INININ ==

[logcTaBka AJis1 IpOOHUPOK

Ca(OH): Tuapokcu aMMOHMS
H3PO4 docdopHasga kucsora
NazPO4 @®ocdaTt HaTpus
Na;HPO4 'mapodocdat HaTpus
NaH2PO4 Jdurngpodocdat HaTpus
AgNO3 Hutpat cepebpa
MuukaTopHas bymara

NH;OH ['uapokcua aMMOHUSA
CuSOq4 Cynbdat meau
BaCl Xnopug 6apus
NH4Cl Xn0puj aMMOHUSA
H20 JAuctuiinpoBaHHas BoAa (MpoMbIB.)




PexomeHanym AJisl y4YalMxcs:

1. OcMbIc/UTE coaepXaHUe 3a1a4u:
1.1. 4TO B 3aZja4ye U3BECTHO U YTO HY>KHO ONIpe/ie/IUTh;
1.2. npuUMeHeHME KaKUX 3HAaHUU TpebyeTcs AJs1 pellleHHWs AAaHHOU
3a/la4yH.
2. BcmoMHMTEe HEOOXOAWMBIM TEOPETHYECKUH MaTepuasl U IpelJoXuTe
BapUaHThI pellleHUs JTaHHOU 3a/1a4H.
3. BoibepuTe ONTHMa/IbHbIM BapUaHT pelleHUs (MCHoJib3ys TabJIUIy
«OnpenenvuTesb  BelleCTB» Ha  MOCJAeJHEW  CTpaHULIE  JAAHHOTO
MeTOAUYECKOTr0 0CoouA):
3.1. npoBepbTe 11e/1€CO000Pa3HOCTB MOCIEL0BATENBHOCTH [ eMCTBUM;
3.2. ybeauTech B IPOCTOTE U MUHUMAJIbHOM KOJIMYECTBE ONepalyi.
4. 3anuuiuTe ypaBHEHHUS peaKIUU.
5. BeinosiHMTE HE0OXOJUMble ONbIThbl, NPU HEOOXOAHWMOCTH TMOJb3YSCh
KOMILJIEKTYIOIIMMU LIUPPOBOU 1abOpaTOPHUH.
6. [IpoBepbTe NPaBUJIBHOCTb PELIEHUS U COCTABbTE OTYET.

JKcnepyuMeHTa/IbHbIE 3aJa4YM
Bapuanr 1.

1. Kak pacno3HaTtb cosu: cyJbaT aMMOHUA, XJ0pUJ HaTtpus, docdar
HaTpuda?
2. llonyyute aMMUAK U JOKAXKUTE HaJIMYUe JAaHHOIO rasa.

BapuaHnr 2.

1. OnpeaenuTe KaxJo0e U3 BblJJAHHBIX KPUCTA/IJIMYECKUX BEIECTB: HUTPAT
HaTpud, pochaT HaTpPUS, HUTPAT AMMOHHUS.
2. JloKkaXKUTe ONBbITHBIM MMyTEM KaueCTBEHHbIN COCTaB CyJibpaTa aMMOHHUS.

BapuaHnr 3.

1. OnpenenuTe KakAbld M3 BbIJJAHHBIX PAaCTBOPOB BELIECTB: XJIOPU[
HaTpus, pochaT HATPHUSA, HUTPAT HATPUS.

2. JlokaxuTe ONbITHBIM NyTEM HaJIMYWEe UOHA aMMOHUS U XJIOPU/J, UOHA B
XJIOpU/Jie aMMOHHUSI.
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[IpakTyeckas pad6ora Ne 16.
YroJibHasi KMCJIOTA U €€ COJIU

Iesb:

[TonyuuTtsb okcup yraepoga (IV) v uccienoBaTh ero cBOMCTBA.

XuMHyUecKas nmocyaa:

[Ipobupku . 10
[Ipo6Ka c ra300TBOIHOM TPYOKOU 1
CHUIMKOHOBas TpyOKa 1
[InHeT 1

O6opyaoBaHue:
Y4e06HO0-1a00paTOPHBIN MOAYJ/Ib «Y HUTEX» 1
lHltaTtus 2
Jlanka 2
MydTa 2
[loacTtaBka AJis1 TpOOUPOK 1

PeakTuBbI:

HCI CoJisiHad KMCJI0TaA
H2S04 CepHag KucJjoTa
NazCOs3 Kapb6oHaT HaTpusa
CaCl; XJ10pu A KaJbIUs
Ca(OH)> 'mapokcup KaabLuysa
CaCOs3 Kapb6oHaT kasibLusa
Jlakmyc Jlakmyc
H20 JucTuinpoBaHHas BoAa (MpoMbIB.)

[MopsA0K BbINOJIHEHHUS PaGOThI

OmnbIT 1. [lonyyeHue okcuja yriaepoga (IV) u pactBopa yroJibHOM KMC/I0TbI

1. IlomecTuTe B Npo6UPKY 2-3 KyCOYKa MpamMopa.

2. Jlob6aBbTe B IPOOUPKY 3 MJI pacTBOPA COJSTHON KHUCIOTHI.

3. 3akpoilTe NpoOUPKY NPOOKOU C ra300TBOHOU TPYOKOM.

4. Ha KoHer ra300TBOAHOM TPYOKHU HaZleHbTe CUJIUKOHOBYIO TPYOKY.

5. OnmycTtute  KOHel,

CWIMKOHOBOW  TpPyOKM B  MNPOOUPKY C

JUCTUJIJINPOBAHHOM BOJIOM, YCTAHOBJIEHHYIO B MOJACTAaBKe [Ji1 IPOOHUPOK

Ha paGoqu CToOJIE.



6. [Ilponyctute yriekucabli ra3 (okcup — yraepoga (IV))  depes
JUCTUJIJIMPOBAHHYIO BOJY B TeYeHUE 5 MUHYT.

7. VU3BJjeKUTe Tra300TBOAHYI TPYyOKy U3 NPOOHUPKU C MOJYYEHHBIM
pacTBOPOM U JI06aBbTE K pAaCTBOPY HECKOJIbKO KareJib JJaKMyca.

8. 3anuumnTe CBOM HAOJIOJEHUS], COCTaBbTe YpaBHEHUE peaKLUH,
caeJlaliTe BbIBOJ,

OnbIT 2. B3aumoaencTBue okcuja yriaepoga (IV) ¢ pacteopom rugpokcujga
KaJIbLUs

1. Haneiite B npobupky 2-3 MJ pacTBOpa THAPOKCHJA KaJbLUs H
YCTAaHOBUTE B LUTATUB /i1 IPOOUPOK.

2. llonydyuTe yrjieKUCAbIA ra3 C MOMOINbIO YCTaHOBKMU M3 ombiTa Nel u
NpPOMYyCKaWTe ra3 4yepe3 pacTBOp FUAPOKCHUJA KaJbIUSI B TEYEHUE 5 MUHYT.
3. Kakue npoucxoadat usMeHeHusA?

4. 3anuunTe CBOWM HAOJIIOAEHHUS, COCTaBbTE YpaBHEHHUS peaKlUH,
c/ieJlaliTe BbIBO/I.

OnbIT 3. KauecTBeHHasa peakuusa Ha KAPOOHAT-UOH

1. [lomecTuTe B 0HY NPOOUPKY KYyCOUYEK MpaMopa, B IPYyryr0 — pacTBOp
Kap6oHaTa HaTpus. /lobaBbTe B 06€ NPOOGUPKHU MO 1 MJ1 pacTBOpa COJITHOU
KUCJIOTHL. Kakue nmpoucxoadat usMeHeHua?

2. TlomecTuTe B 0OJHY NPOOUPKY KyCcOYeK MpamMopa, B APYTYI0 — PacTBOP
Kap6oHaTa HaTpusd. /lo6aBbTe B 06e NpoOHUPKU MO 1 MJI pacTBOpa CepHOU
KUCJIO0THL. Kakue npoucxoadat usMeHeHua?

3. [lomecTuTe B /iBe NMPOOMPKK pacTBOpP KapboHaTa HaTpud. [lo6baBbTe B
OZHYy MNPOOMPKY pacTBOp THUAPOKCHJAA KaJbLiUd, B APYryl HPOOUPKY
Jl06aBbTE PacTBOP XJIOpHUAa Kasiblys. Kakue npoucxoAsaT u3aMeHeHUs?

4, 3anuinTe CBOM HAOJIOAEHHA, COCTaBbTE YpaBHEHHUS peaKyUH,
cJeJianTe BbIBOJ,
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[IpakTyeckas pa6ora Ne 17.
KpeMHueBass KUC/I0Ta U ee COJIU

Iesb:

HOJ’Iy‘II/ITb KpPEMHHUEBYIO KUCJIOTY U UCCJIEJ0BATDb CBOMCTBA ee coJiel.

XuMHyUecKas nmocyaa:

O6opyaoBaHue:

PeaKTUBBI:
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[Ipobupku . 10

[Ipo6Ka c ra300TBOIHOM TPYOKOU 1
CHUIMKOHOBas TpyOKa 1

[InHeT 1

Y4e6H0-/1a00paTOPHBIA MOAYJIb «Y HUTEX» 1
lHltaTtus 2

Jlanka 2

MydTa 2

[loacTtaBka AJis1 TpOOUPOK 1

Na;SiOs3 CHJIMKAT HaTpuUA
HCI CoJsigHag KUCJI0TA
FeCls Xnopup xkesiesa Il
CoSOq4 CysbdaT kobasibTa
NiCl; XnopuJ HUKeJs
CaCOs3 Kapb6oHaT kasibLusa
®eHospTaNENH deHondTaserH
Jlakmyc Jlakmyc
H20 JuctunnrnpoBaHHas Boga (IpOMBIB.)




[lopsA0K BbINOJIHEHUA PAGOThI
OnbiT 1. [lolyyeHre KpeMHUEBOM KUC/IOThI

1. IlomecTuTe B Npo6UPKY 3-4 KAk pacTBOpa CUJIMKATa HAaTPUSI.

1. Jlo6aBbTe 2-3 KanJu pa3dbaBJeHHOr0 pacTBOpPaA COJITHOU KUCJIOTHL.

2. Kakue npoucxoadaT usMeHeHus?

3. 3anumMTe CBOM HAOJIIOJEHHUs, COCTaBbTe YpaBHEHHUS peakluy,
c/eJianiTe BbIBOJ,

OneIT 2. 'MAp0o/IN3 CUIMKATA HATPUA

1. TlomecTuTe B IBE NPOOUPKHU 1O 1-2 MJI CUJIMKATa HATPHUS.

2. JlobaBbTe B OJHY NPOOUPKY HECKOJIbKO KaleJsb JIAKMYyCa, B APYTryl —
dbeHopTaNENHA.

3. Kakue npoucxoaaT u3sMeHeHUA?

4, 3anuluUTe CBOWM HAOJIOAEHHS, COCTaBbTE YpaBHEHHUS peakKlUH,
c/eJianiTe BbIBOJ,

OmnbIT 3. [lonyyeHHe MaJIOPaACTBOPUMBIX COJIEM KPEMHUEBOU KHC/IOTHI

1. llomecTuTe B CcTakaH C pPacTBOPOM CHJIMKAaTa HATPUSA KPUCTAJLIbI
CAeAyIOLUX COJIEN: XJIOpUJa 3KeJsie3a, CyJabdaTra KobasibTa, XJI0pUja
HUKeJIs.

2. Kakue npoucxoadaTt usMeHeHu?

3. 3anuumiKMTe CBOM HaOJIIOJIEHUS, COCTaBbTe€ YpPaBHEHUS pEaAKIUH,
cJieJlalTe BbIBO/I.

OnbIT 4. CpaBHEHHUE CUJIb] YTOJIBHOM M KPEMHUEBOU KUCJIOT

1. [lomecTuTe B NPOOMPKY HECKOJIBKO MHUKpoOIINATeJeld U3MeJbYeHHOr 0
Mpamopa (kapboHaTa KaJibliy).

2. Jlo6aBbTe B IPOOMPKY 3 MJI pacTBOpPA COJITHON KUCIOTHI.

3. 3akpouTe NpOoOUPKY NPOOKOU C ra300TBOJHOU TPYOKOM.

4. OnycTydTe ra3o0TBOJHYI0 TPYyOKY B MPOOMPKY C pacCTBOPOM CHUJIMKATa
HaTpH#, yCTAHOBJIEHHYIO B LUTATUBE JJIs1 IPOOUPOK.

5. llponyctute yraekucanl ra3 (okcupn yraepoga (IV)) dyepes pactBop
CWJIMKAaTa HaTpHUs B TeUEHHE 5 MUHYT.

6. Kakue npoucxoadaT usMeHeHus?

7. 3anuuidTe CBOM HaOJIIOJIEHUS, COCTaBbTe€ YpaBHEHUS peaAKIUH,
cJeJianiTe BbIBOJI,.
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[IpakTyeckas pa6ora Ne 18.

KauecTBeHHbIEe peaKIUU HA XJIOPUA-, Cy/Ib}aT-, KAPpGOHAT-UOHBI

Iesb:

0606LLU/ITI:> I[TOJIYI4E€HHbIE TEOPETHUYIECCKHUE 3HAHHUA 110 PACIIO3HAHUIO XJIOPHU [,
Cy.}'Ib(l)aT H Kap6OHaT HNOHOB, CaAMOCTOATEJIbHO ITPOBECTH OIIbITHI, UCII0JIb3YA
npeaJioXXeHHbI€ paCTBOPLI, U 0OBSICHUTD pe3ysibTaTbl IPOBOANMBIX OIILITOB.

XuMHuyeckada nocyza:

Mlpo6upkn 6

06opyaoBaHue:

Y4eOHO0-/1a60paTOPHbBINA MOAYJIb «Y HUTEX» 1

[loacTaBka AJi1 TpOOUPOK 1

PeaKTUBBI:

NaCl

XJIOpUJ HaTpHUS

HCI

CosigHadg KUcJoTa

H.SO04

CepHas KUCJIOTA

Na2$04

CysibdaT HaTpuUA

BaCl;

Xnopug 6apus

Na2CO3

Kap6oHaT kasibuus

CaCl;

XJIOpU A, KaJIbL U4

AgNO3

HuTtpaT cepebpa

H20

JuctunnnpoBaHHas BoJa (IpOMBIB.)
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[lopsa0K BbINOJTHEHUA PAa6OThbI

1. Hanelite B npooupku Ne1 u N°2 cooTBeTcTBeHHO 1-2 MJI pacTBOpOB
XJIOpUia HATPUSA M COJITHOM KHMCJOThI, A006aBbTe B 00e NPOOHUPKHU

HECKOJIbKO KalleJib HUTpaTa cepebpa. Kakue npoucxoAsT n3MeHeHUs?

2. Hanerte B mpobupku N23 u N24 coOoTBeTCTBEHHO 1-2 MJ pacTBOpOB
cyslbdaTa HaATpUs M CEPHOM KUCJIOThI, A06aBbTe B 00e MNPOOUPKHU

HECKOJIbKO KareJib XJiopuaa 6apus. Kakve npoucxoasaT usMmeHeHus1?

3. Hanerite B npobupku Ne5 u N26 no 1-2 ma pacTtBopa Kap6GoHaTa
HaTpus. /l06aBbTe HECKOJIBKO KaleJsib COJITHOW KUCJIO0ThI B TpoOUupKy Ne5 u
HECKOJIbKO KaleJib XJI0pUa Kaiabliuda B npooupky Ne6. Kakue npoucxogsT

U3MEHEeHUd?

4., 3anuumuTe

O(l)OpMJIeHPle 0oT4Y€Ta BO3MOXKHO B B € TaﬁJII/lIlbI:

CBOM HaOJIIOJEeHUS.
CnenaiiTe BBIBO/IBI.

CocTaBpTe YypaBHEHHUS peaKLUU.

";ZJEQ‘Z:;"'O“ Peaktup | HaGmogenns YpaBHeHue peakiuu
NaCl AgNOs3
HCI AgNOs3
NazS04 BaClz
H2S04 BaCl;
Na,COs3 HCI
Naz2CO03 CaClz
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[IpakTyeckas padoora N2 19. XuMuyecKue CBOMCTBA
HeopraHu4YecKHX BellecTB

IHenb:

Hay4uTbcs npUMeHSTh TeOpeTUYeCKUe 3HAHUS 1151 pellleHUs]
9KCIIEpUMEHTAJIbHBIX 33/1a4, CAMOCTOATE/IbHO NPOBOAUTD ONBITHI, UCIOJIb3YS
npeJJIoXKeHHble PACTBOPDI, U 00bACHATD Pe3yJIbTaThl IPOBOJUMBIX ONBITOB.

XuMunuyecKad nocyja:

[Ipo6Ka c ra300TBOIHOM TPYOKOU 1
CHUIMKOHOBas TpyOKa 1
®unbTpoBasibHag byMara 1
BopoHka 1
Mukpoumnaresb 1
[Ipobupku 6

O6opyaoBaHue:
Y4e6HO0-1a00paTOPHBIA MOAYJIb «Y HUTEX» 1
IlITaTuB 2
Jlanka 2
MydTa 2
[loacTaBka AJ1s1 IpOOUPOK 1

PeakTuBbI:

HCI CoJsigHada KUCJIO0TA
H2S04 CepHas KUCJIOTA
NaOH ['napokcug HaTpuA
CaCO3 Kapb6oHaT kasiblius

Ca(OH)> ['vapokcup Kaabuus

NaCl Xnopuj HaTpuUs
AgNO3 Hutpat cepebpa

CuO Okcug meau

Cu Meab

Fe Keseso
CuSO4 CysabdaTt Mmeau
FeCl3 Xnopup xesesa Il

Jlakmyc Jlakmyc
H20 JuctunnnpoBaHHas Boja (IpOMBIB.)
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BKCHepI/IMeHTaJIbeIe 3a4a49M1

BapuaHnrT 1.

1. OnpenenuTe, B KaKOM K3 TpexXx MNPOOUPOK HAXOAATCA BOJAA, CepHas
KUCJIOTA, TUAPOKCUJ KAJIbLUS.
2. JloKaXKuUTe ONBITHBIM yTeM, YTO OKcUJ, MeJu (II) — ocHOBHOM okcuf,

BapuaHnr 2.

1. Beigennute XMMUYECKUM NYyTEM MeJb W3 CMECH MeJHbIX OMNUJIOK C
»KeJIe3HbIMHU.
2. Monyuyute okcua menu (I1) us ruapokcuaa meau (I1).

Bapmuanr 3.

1. MonyyuTe n3 megu okcug Meau (I1), a 3atem cyabdat megu (I1).
2. JlokaxkuTe, 4TO TUJPOKCUJ, KaJIbI[Usi UMEET OCHOBHbIE CBOMCTBA JIByMS
CrIoco6aMu.

BapwuaHrT 4.

1. Monyuute okcup yruaepoga (IV) u3 mnpepsiokeHHbIX peaKTHBOB U
JIOKaXKHTe, YTO ITO KUCJTOTHBIA OKCUJ,

2. JlokaxxuTe, He MNPUMEHAS HWHJUKATOpP, YTO BBIJAHHBIM pacTBOp —
KHUCJIOTA.

BapuaHnT 5.

1. Kak Ha mnDpakKTUKe OYMCTUTH KeJIe3HbIM TBO3[b OT PXKABYHHBI
XMMHYECKUM IyTEM, ECJIM B COCTAB ee BXOAUT oKcup, xeJesa (I11)?
2. Ucxopsa u3 ruipokcrua HaTpUs, NOJyYUTE CyJibPaT HATPHUS.

BapuaHnr 6.

1. Ucxopa us ruapokcua xxesesa (I11), monydure cysnbdat xkesesa (I11).
2. OnpenenvTe, B KaKUX M3 BbIJAHHBIX MPOOUPOK, HAXOAATCS PacTBOPHI
XJIOpHU/ia HATPUS, COJITHON KUCJIOThI, TUAPOKCH/IA HATPUS.
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[IpakTyeckas padéora Ne 20.
Onpepenenue pH pacTtBopa

Iesb:

XumMuyeckKada nocyja:

O6opyaoBaHue:

PeaKTHUBBI:

Onpepnenutsb pH pacTBOpa c noMolibI0
MHJWKAaTOPHOW GyMaru u ¢ nomoibto pH-meTpa.

CrakaH 50 ma

Mukpounareab

—_

Y4eOHO0-71a60paTOPHBIU MOAYJIb «YHUTEX»

[ITaTus

Jlanka

MydTa

[logcTaBka AJ1s1 IpOOUPOK

CoeMHUTEJNIbHBIN MPOBO/, K IATYUKY

pH-anexTpon

pH-meTp

MarHuTHbIN MellaJIbHUK

WiRm R R IN NN

HCI CoJsigHag KUcJ0Ta

NaOH 'napokcup HaTpud

MHavkaTopHas 6ymara

H20 JuctunnnpoBaHHas BoJa (IpOMBIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OmnbIT 1. Onpeaesienue pH pacTBopa ¢ 1OMOLbI0O UHAUKATOPHON OyMaru

1. HanerTe B OAWH YUCTBIM CTaKaH NPUMEPHO 1 MJI COJISHOW KHCJOTHI, a
BO BTOpPOM cTakaH 1 MJI TUApPOKCcUAA HaTpus. [lpusendTe K KaXAoMy
cTakaHy no 50 MJ1 AUCTUJIMPOBAHHOU BOAbl. B TpeTuil cTakaH HaJjeulTe
TOJIbKO JIMCTUJUIMPOBAHHYIO BOAYy O00BbEMOM npuMmepHo 50 ML
MukpouinareseM nepeHecruTe Mo Kalljie KaxJ0oro UuccaelyeMoro pactsopa
Ha MHMKATOPHYIO Oymary.

2. OnpenenvTe NpUOIMKEeHHOEe 3HadyeHHWe pH wucciefyeMbix pacTBOPOB,
CPaBHUB OKpaCKy ellle BJIQXKHOTO MsTHA HAa HWHJAUKATOPHOM OyMare c
[IBETOBOM IIKaJIOU. 3aMUIINTE NPUOJINKEHHOE 3HaYeHUe pH rccieyeMbix
pacTBOPOB.

OnsIT 2. Onpeaesienue pH pacrBopa c nomouso pH-meTpa

1. Jlng 6osiee TouHOTrO M3MepeHUst pH pacTBopoB McnoJib3ytoT pH-MeTphI.
2. Ucnonp3yuTe cTakaHbl C [OUCTUWIJIMPOBAHHOW BOJOW, pPacTBOPOM
COJITHOU KHCJIOTbl U PacTBOPOM THJPOKCHUJA KaJufl U3 MpPeAbIAYILero
onbiTa. Onpenennte ¢ nomouiblo pH-MeTpa sabopaTopHOro MOAYJA
3HayeHUsd pH AMCTUAIMPOBAHHOW BOJbI, PacTBOpA COJITHOM KHUCJOTBI U
pacTBoOpa rUAPOKCHU/IA KA.

3. 3anuumuTe U3MepeHHble 3HaYeHUs pH vccienyeMbIX pacTBOPOB.
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[IpakTyeckas pa6ora Ne 21.
3aBUCUMOCTb CKOPOCTH PeaKL MM OT YCJIOBUM €€ NIpoBeJeHu

Iesb:

XuMunuyeckKas nocyja:

46

O6opyaoBaHue:

PeaKTHuBBI:

HCCJIG,ZLOBaTb BJIMAHHUE PA3JIMYHBIX YCJIOBI/Iﬁ
Ha CKOpPOCTb XUMUYECKOU peaKIru.

[Ipo6upku | 10

Mukpounareab 1

Y4e6HO0-/1a60paTOPHBIA MOAYIb «Y HUTEX» 1
[loacTaBka A1 NPOOUPOK 1

lltaTtus 2

Jlanka 2

MydTa 2

HCI CoJisiHasa KMCJI0Ta
CaCOs3 Kapb6oHaT kasibLus
Zn HuHk
H20 JuctunnnpoBaHHas Boja (IpOMBIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbIT 1. BIussHUe TeMnepaTypbl HA CKOPOCTh XUMHUYECKOH peaKIuu

1. llpuneiite B ABe mnpobupku no 3-4 ma 10 %-ro pacTBopa COJISTHOU
KHCJIOTBI. YCTaHOBUTE OJHY NPOOUPKY B LITATUB JJIs1 MPOOUPOK, a JPYTYyIO
— Ha JIallKe [ITaTUBa B 30He HAarpeBa JIabopaTOPHOro MOAYJIS U HarpeuTe
ee.

2. Yepe3 naTb MUHYT B 00€ MPOOUPKU aKKYPaTHO MO CTEHKe OMyCTUTE IO
2-3 rpaHyJibl [UHKA.

3. HaburopaiTe mnosiBjeHWe NepPBbIX BUAMMBIX NPU3HAKOB peaKLMU B
NpoOHpKax.

4. CpesnanTe BBIBOJ O 3aBUCHMOCTU CKOPOCTH XUMHUYECKOM peaKIUu OT
TeMIlepaTypbl pearupyrouinx BelecTB.

OnbIT 2. BiusiHMe KOHLEHTPALMU Ha CKOPOCTh XUMHUY€ECKOM peaKLuu

1. B ABe mpoOUPKU aKKypaTHO MO CTEHKE OMYCTUTEe N0 2-3 rpaHyJibl
LUHKQ, CJie/id 33 TEM, YTOObI TPaHyJIbl He IPOOUJ/IN THO IPOOUPOK.

2. llpuneiite B oaHy npobupky 3-4ma 3 %-ro pactBopa COJISHOU
KHCJIOTBI, @ BO BTOpYI0 — 3-4 M1 10 %-ro pacTBopa CoIAHOM KUCIOTHI.

3. YcTaHOBUTE NPOOHPKHU B IITATUB /151 IPOOUPOK.

4. HabsarwopaiiTe mosiBJieHUWE MEPBbIX BUAWMbIX NPU3HAKOB peaKIUH B
npobOHpKax.

5. CaenaiiTe BBIBOJI O 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peaKIUU OT
KOHLeHTpaL U1 pearupyrouyx BelecTs.

OnbiT 3.  BiMsHHe  IWJIOWAAUM  NMOBEPXHOCTH  CONMPUKOCHOBEHMS
pearvpymoumux BelecTB Ha CKOPOCTb XMMUYECKOM peaKIuu

1. IloMecTuTe B OJAHY NPOOUPKY HEOOJBIIOM KyCcOueK Mpamopa, a B
JIpyTYI0 — CTOJIBKO Ke 110 Macce U3MeJIbYeHHOTO KapOoHaTa KaJbLiusl.

2. llpunenTe B 06€ NPOOUPKHU IO 2 MJI pacTBOpPaA COJITHOU KHUCOTHI.

3. YcraHoBUTe NPOOUPKH B LUTATHUB AJ1s MIPOOUPOK.

4. HabsaropaiiTe mosiBJieHUWE MEPBbIX BUAWMbIX NPU3HAKOB peAKIUH B
NpooOHpKax.

5. CaenaiiTe BBIBOJ, O 3aBUCUMOCTU CKOPOCTH XUMHYECKOW peaKlUU OT
NJIOLA/] TOBEPXHOCTU CONPUKOCHOBEHUS Pearupyrouux BeleCTB.
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[IpakTyeckas pad6ora Ne 22.
BiusiHMe yC/10BUM Ha CMeLlleHh e XUMHUYEeCKOro paBHOBeCHUs

Iesb:

I/ICCJ'Ie,Z[OBaTb BJIMAHHUE TEMIIEPATYPbl U KOHOEHTPAUH PEArpyromnuX BEECTB
Ha CMelll€eHruEe XUMHUYECKOTI'0O paBHOBECHAA.

XuMHnuyecKaa nocyja:

[Ipo6upku | 10
Mukpounareab 1

O6opyaoBaHue:
Y4e6HO0-/1a60paTOPHBIA MOAYIb «Y HUTEX» 1
[loacTaBka A1 NPOOUPOK 1
lltaTtus 2
Jlanka 2
MydTa 2

PeaKTuBbI:

FeCls Xsopup xxesesa Il
KSCN Popanup kanus
KI+I; JIroroJib
KCl Xnopupa Kanusa
Kpaxman Kpaxmau
H20 JuctunnvnpoBaHHas Boja (IpOMBIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnsIT 1. BansgHUe KOHLUEHTpAanUM pearupymoinux BelleCTB HA CMelleHue
XMMHUYECKOI'o paBHOBeCHUs

1. llpuneriTe 5Ma pa3baBJEeHHOTO0 pacTBOpa poJaHHUJA Kalusd K 5 M
pa36aBJIeHHOTO pacTBopa xJyopuaa xkese3a (I11).

2. [lonydyeHHBIA pacTBOP pasjejrdTe NOPOBHY Ha 4YeTbipe NPOOUPKH.
[Ipo6bupky N2l ocTaBbTe AJid CpaBHeHHUs], B npoObupky Ne2 nobaBbTe 2-
3 KalJIM KOHLEHTPUPOBAHHOTO pacTBopa xJjopuga xesesa (III), B
npobupky Ne3 — 2-3 kanJiu KOHIEHTPUPOBAHHOTO pacTBOpa poOJlaHUA
KaJsius, a B mpobupky Ne4 — MuUKpoulnaTe/ib KPUCTAJIMYECKOTO XJI0pUa
Kasuus. Copep>xuMoe NpOOMPOK NepeMenianTe CTEKISAHHBIMU aJ0YKaMHU.
3. CpaBHHMTE WHTEHCUBHOCTb OKpAacKM TNOJIyYeHHBbIX pPacTBOPOB C
MHTEHCUBHOCTbIO OKpPAacKM B KOHTPOJIbHOM NPOOUPKE, OOBSCHUTE
M3MeHEeHUe OKPAaCKH BO BTOPOU, TPEThEX U YETBEPTOU MPOOUPKAX.

OnbIT 2. BausiHue TEMIIEPATYPbI HA CMEIIEHUEC XUMHNYECKOI'o paBHOBECUA

1. TIpunieiiTe B IBe NPOOUPKHU 1O 2-3 MJI pacTBOpa KpaxmaJia.

2. Jlo6aBbTe B KXY NPOOUPKY N0 2-3 KanJiu pacTBopa JloroJs.

3. YcTaHOBUTE OAHY NPOOMPKY B MOJACTABKY JJA NPOOUPOK, a APYTryl —
HarpeuTe Ha JJabOpaTOPHOM MOJAYJIE.

4. Kakyve n3MeHeHUs NPOUCXOAAT B IpoOHpKax?

5. [lepeMecTrTe HarpeTy NpPOOUPKY B MOACTABKY AJis HIPOOUPOK.

6. Kakue namMeHeHUsI NPOUCXOAAT MPU OXJIAKIEHUU TPOOUPKU?

7. CpesiaiTe BbIBOJ, O BJIUSIHUU HarpeBaHUs M OXJIQXKAEHUSA Ha paBHOBeCcHUe
JTaHHOM CHUCTEMBI.
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[IpakTyeckas pad6ora Ne 23.

Peakuumu oOMeHa MeEXKAYy PpaCTBOPAMH JJIEKTPOJINTOB

Iesb:

HBy‘II/ITb p€aKiu1 HOHHOT'O obMeHa MeXAy paCTBOPAMHU 3JIEKTPOJIMTOB.

XumMmu4yeckKas nmocyaa:

Mlpo6bupkn 6

06opyaoBaHue:

Y4e6HO0-/1a60paTOPHBIA MOAY/Ib «YHUTEX» 1

[loacTaBka AJi1 TPOOUPOK 1

PeaKTHUBBI:

CuSO0q4

CysibdaT Mmeau

CaCl;

XJIOpU A, KaJIbL U4

Al2(S04)3

CysibdaT aJIlOMUHUSA

NaOH

'napokcup HaTpud

Na3PO4

docdat HaTpus

BaCl:

Xnopug 6apus

Na2303

Cy/ibQUT HATPUSA

Na;COs3

Kapb6oHaT HaTpus

HCI

CoJissHas1 KMCJIOTA

H2S04

CepHas KUCJIOTA

Q®eHosndpTaNenH

®eHosndpTaenH

H20

JAucTuinpoBaHHas BoJa (MpoMblIB.)




[lopsa0K BbINOJTHEHUA PAa6OThbI

OnbIT 1. Peaknuu, uayume ¢ 06pasoBaHueM OcajKa

1. HaseliTe B Tpyu NpOOUPKHU MO 2 MJ CJEAYIOIIMX BELeCTB: B IPOOUPKY
Nel pactBop cysnbdara Mejud, B Npooupky N°2 — pacTBOp XJ0puja
KaJibliysd, a B Ipobupky Ne3 — pacTBop cy/ibdaTa aJtoMUHUS.

2. JlobaBbTe B npobupKy N21 HEeCKOJIbKO KameJsib pacTBOpa THUJPOKCHAA
HaTpus, B Mpobupky Ne2 — pactBop opTtodochara HaTpus, a B
npobupky Ne3 — pacTBOp HUTpaTa 6apusl.

3. Kakue uameHeHHs1 NPOUCXOAAT? 3aMUIIMTE CBOM HAO/I0JEHUS.

4. CocTaBbTe YpaBHEHUS PEAKIUU.

OnsIT 2. Peakuuy, uayuiue C BolJeJieHUeM ra3a

1. Hanelite B mnpobupky Ne1l 2msa pacTBopa cyjabduUTa HATpusi, B
npobupky Ne2 — 2 mu1 pacTBOopa KapboHaTa HaTPHH.

2. Jlo6aBbTe B 00€ NPOOHPKH 10 2 MJI paCTBOPA CEPHOU KUCJIOTHL.

3. Kakue uameHeHHUs1 NpOUCXOAAT? 3aMUIIMTE CBOM HAOII0JEHUS.

4. CocTaBbTe YpaBHEHUS PEAKIUN.

OnsIT 3. Peakuum, MAynipe C OGpa3oBaHHEM MaJIOAHCCOLMHPYIOUIETO
BellleCTBa

HasneriTe B npoOUpKy 2 MJI pacTBOpa rMAPOKCUAA HATPHUS.
JlobaBbTe 2 Kanu peHoIpTaenHa.

[IpuseliTe B NpoO6UPKY PacTBOP COJITHOW KUCJIOTHI.

Kakue nsmMmeHeHus NporucxoaT? 3alMUIATE CBOU HAOJIIOJEeHUS.
CocTaBbTe YpaBHEHUS pPEAKIUU.

U1 N
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[IpakTyeckas padéora Ne 24.
XuMu4yeckKkue CBOMcTBa aMPOTEePHbIX THAPOKCHAOB

Iesb:

U3y4ynuTh cBOMCTBa aM$OTEPHBIX THAPOKCHUA0B; 3aKPEMUTb HAaBbIKU
3KCIepUMEHTAJIbHOM PabOTHI.

XuMunuyeckKas nocyja:

Mpo6upku . 4

OG6opyaoBaHue:
Y4e06HO-1a60paTOPHBIN MOAYJIb «YHATEX» 1
[logcTaBka AJ1s1 IpOOUPOK 1

PeaKTuBbI:

ZnS04 CysabdaT nyHKa
Al2(S04)3 CysibdaT aJIlOMUHUS
NaOH 'napokcup HaTpuAa
HCI CoJisiHadg KUCJI0TaA
H20 JAuctunnvnpoBaHHas BoJa (IpOMBIB.)

[lopsaa0K BbINOJTHEHUA PAa6OThI

1. B npo6upku Ne1 u Ne2 HaseiiTe 1o 5 KaneJsib pacTBopa cyJibdpaTa IIMHKa,
a B npo6bupku Ne3 u Ne4 — o 5 kanesib pacTBopa cyJsibdaTa aJIOMUHUS.

2. JlobaBbTe BO BCe NMPOOHWPKHU OYEHb AKKYPaTHO, MO KaIlJIAM, PacTBOP
TMAPOKCUJA HATPUS 10 MOSABJIEHUS 0CaiKa.

3. /lobaBbTe B mpobupkyd N°1, Ne3 mo 2-3 kamau pacTBopa COJISTHOH
KHACJI0ThI, B poOUpKU N2, N°4 — u30BITOYHOE KOJIMYECTBO pacTBOpaA
TUAPOKCUJA HATPUSL.

4. Kakue u3MeHeHHUs NPOUCXOAAT?

5. 3anuiuTe cBoU HabutoieHUsA. CocTaBbTe YpaBHEHUS peaKIMi.
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[losicHeHUs K Ta6J'[I/II_le paCcTBOPHUMOCTH:

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

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

H | TpyAHo pactBopuMo (MeHee 0.001 r B 100 r BoApbI)

+ | B3aUMOJIEMCTBYET C BOJOU

— | He CcyleCcTBYeT

? | JaHHBIE O PAaCTBOPUMOCTHU He YKa3aHbI

Ta6auna 2. Psj 3/IeKTPOXUMHUYECKOM aKTUBHOCTH METAJIJIOB

Me | Me™ | @° B Me | Mem | @° B Me | Me™ | @° B
Li Lir | -3,04 Ti T3+ | -1,21 Sn Sn?+ | -0,14
K K+ | -2,92 Mn | Mn?* | -1,18 Pb Pb2+ | -0,13
Ba Baz+ | -2,91 Zn Zn?+ | -0,76 H: 2H* | 0,00
Ca Caz+ | -2,87 Cr Cr3+ | -0,71 Cu Cu?+ | +0,34
Na Na* | -2,71 Fe Fe2+ | -0,44 Ag Agr | +0,80

Mg | Mg?+ | -2,36 Cd Cd?+ | -0,40 Pt Pt2+ | +1,20
Al A+ | -1,66 Ni Ni2+ | -0,25 Au | Au3+ | +1,50

Ta6smia 3. BaxxHermve pU3NKO-XUMUYECKHE NOCTOSIHHbIE

AToMHas eJUHUIA MaCChI 1a.e.m.=1.66x10-27 xr
[locTosgsHHasa ABorazpo Na=6.022x1023 Mmosb~!
MouisipHas ra3oBas NOCTOSIHHAA R =8.3144 ’x/(MoabxK)
MoJibHBIM 06'bEM U/I€AIBHOTO ra3a VM =22.41383 n1/moub
JdJieMeHTapHbIN 3JIEKTPUUECKUU 3apsi] e-=1.602x10-1° Kn
Macca asiekTpoHa me- =9.11x10-31 kr
Macca npoToHa mp = 1.673x10-27 kr
Macca HeUTpOHa my, = 1.675x10-27 kr
[TocTosiHHasa Papajes F =96484.56 Ki/Mosab
[TocTosiHHas Il1aHKa h =6.626x10-34 [Ixxxc
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vy

H’ OINNPEAEJ/JIUTEJ/Ib BEHIECTB

=
Pacno3HaBaemsble
PeaKkTHUBBI IIpu3Haku
WOHBI U BellleCTBa
KaTnoHbI
WuavkaTopsl:

e Jlakmyc KpacHoe okpaiivBaHue
Metunopamx |KpacHoe okpauivBaHue
®enospTanerH |becuiBeTHbIN pacTBOP

BecuBeTHbIMN ra3 ¢ pe3KuM
[[lesioub npu J
NH4* 3allaxoM, BbI3bIBAIOILIAH
HarpeBaHUHU
NIOCUHEHHUE JIAaKMyCa
Ag* Cl- BeJiblii TBOPOKUCTBIN 0Ca/I0K
Na* [lnamsa Kenrtoe okpalnBaHue
K+ [lnamsa duosieTOBOE OKpalIUBAaHUE
Caz+ [lnamsa KupnuyHo-KpacHoe oKpalluBaHHe
BeJsiblid 0caloK, HEPAaCTBOPUMBIH B
Baz+ H2S04 1 SO4% (couib) Ao% p
BOJI€ U KUCJIOTAX
Cu?+ [lles04b ['ory60¥ ocamok
BecuBeTHBIN 0CaZj0K
Znz+ [lles104b B OCan0k,
pPacTBOPUMBIN B 111€JI04YH
Fe2+ [Tlles10ub bJsiegHO-3e/1eHbIM 0Caf0K
KpacHada kpoBsHad =
Fe3+ p p CuHUM 0CcaioK
COJIb
Fe3+ [llenoun Bypbii ocagok
Fe3+ CNS- KpoBaBo-KpacHOe OKpalivBaHUue
3 Kesnrasg kpoBsaHaa
Fe3+ CuHee OKpaliMBaHUue
COJIb
Besiblil 0ca/ioK, paCTBOPUMBIN B
Al3+ [llesi0ub AOK, P p
U30BITKE I11eJI0OYU
Cepo-3eJieHbIN 0CaZj0K
Cr3+ [lles04ub p AOK,

pPaCcTBOPUMBIH B LIEJIOYU




vy

H’ OINNPEAEJ/JIUTEJ/Ib BEHIECTB

=
Pacno3HaBaemsble
HOHEI B BeInetrBa PeaKkTHUBBI IIpu3Haku
AHMOHBI
WuavkaTopsl:
OH- Jlakmyc CHuHee OKpalllMBaHUe
MeTunopanx |Xestoe okpaliuBaHue
®enondTasers MajMHOBOE OKpallMBaHUE
Cl- Ag’ Benbii TBOpO)KIiIJCTbII‘/JI 0CaJI0K,
HEPACTBOPUMBIMN B KUCJIOTAxX
NOs- H2504 (o) 1 Cu Byphlii ra3 c 3anaxom
IIpU HarpeBaHUHU
S2- Pb2+ YepHbIH 0Ccaf0K
S042- Baz2+ Besibili ocaZiok
becuiBeTHBIM ra3 ¢c pe3KuM
SO32- CH/IbHBIE KACJIOTHI |3allaX0M, IOMyTHEHHE pacTBOpa
TUAPOKCUJA KaJbIUS
BecnBeTHbIH ra3 6e3 3amnaxa,
CO32- CuJsibHBIE KUCJIOTHI |IOMYTHEHUE pacTBopa
TUAPOKCUJA KaJIbIUS
Si0O32- CusibHble KUCIOThI |CTYyeHUCThIA 0CaZlOK
PO Ag’ KenTeiit ocaiok, paCTBOPUMBIN B
CUJIbHBIX KUCJIOTaX
BemiecTBa
I2 Kpaxman CuHee OKpaliMBaHUue
Clz Hozxpaxmabras CrHee OKpalllMBaHUE
bymara
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HIMO YHUTEX

MNMony4yaTtb 3HaHWA nerko!

'&’

Hay4Ho-npoun3BoacTBeHHoe 06beauHeHne YHUTEX - oTeUecTBeHHbI pa3paboTunk u
MOCTaBLUMK COBpPeMeHHoro y4ebHo-nabopaTtopHoro obopydoBaHus. Bonee 17 net
MOMOraeM roTOBUTb WHMEHEPOB, XMMUKOB WM 3KOJIOroB. 3a 3TO BpeMA
3apeKoMeH10Basnu cebA B KauecTBe HaOEHOro M OTBETCTBEHHOM0 NOCTaBLLUMKA.

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
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