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Amumpuii Hearosuu

MEHAJEAEEB

«Bcezo 6os1€ee uemvipe npedmema cocmasuau MOE UM,
nepuoduveckull 3aKoH, ucc/iedosaHue ynpy2ocmu 2a308, NOHUMAHUE
pacmeopos kak accoyuayuu u «0OcHo8bl xumuu», Tym moé 6ozamcmao.
OHO HEe OMHAMO y K020-HU6Yydb, a Npou38edeHo MHOIX.

JI.U. MeHOenees
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[udpoBas sabopaTtopusi YHUTeX «XHUMHs»: I[0COOHe JJisl TMPOBeAEHHUS
NpaKTUYECKUX U JIabopaTOpPHbIX pPaboT Mo XMMUHU 3a 8 Kaacc. CocTaBUTEb
A.T. Karupos. Tomck: usg. 2, 2020. 26 c.

JlaHHOoe Tmoco6ue COOTBETCTBYET OCHOBHBIM UM COBEpPLIEHCTBOBAHUSA
coJlep:KaHUsi 06pa3oBaHUs U SBJSETCA PYKOBOJCTBOM K IMPOBEAEHUIO
JJAbOpaTOPHBIX OMNBITOB M MNpPAaKTUYECKUX PaboOT B Kypce XUMHUHU Ha
COBpEMEHHOM  y4yebHoO-jabopaTopHoM  o6opynoBaHuu  HIIO  YHurex.
MeToauuyeckas pa3paboTka npeJjHa3Ha4eHa B KayecTBe Yy4eOHOro nNocoous mo
XUMHUU JJ15 ydaluxcs 8 kiacca 0611eo06pa30BaTeNbHbIX yUpeXxIeHUH.

KpuTepusmu Bbi60pa NpY COCTaBJAEHUU CIMCKA JIabOPaTOPHBIX pabOT CTA/IA UX
OOILeNPUHATAsA PACIPOCTPAHEHHOCTh B Y4YEeOHMUKAX [0 XUMHUHM Pa3JIHMYHbBIX

aBTOPOB, a TaKXKe HarJISIAHOCTb ¥ BO3MOXXHOCTb peasiu3alid Ha 000pyJ0BaHUH
HIIO Yuurex.

© Karupos A.l',, 2020
© 000 «HIIO YuuTex», 2020



IIpeaucioBue

[udpoBbie 1abopaTOpUX YHUTEX N0 XMMHUU NpeAHA3HAUYEHbI [J151 IPOBEJeHHUs
Ha COBPEMEHHOM YPOBHE JIEMOHCTPALIMOHHbIX, 1a00OPATOPHBIX U MPAKTHUYECKUX
paboT mno XWUMHM B O00Ille0Opa30BaTe/bHbIX YYEOHBIX VUYPEXAEHUAX U
yuYpexJeHUsIX Ha4aJbHOI'0 ¥ CpeJHEr0 NPopeCcCUOHaJIbHOI0 06pa30BaHUS.

O6opynoBanue komnanuu 000 «HIIO YHuTex» NMo3BoJIsIET HA KaYECTBEHHO HOBOM
COBPEMEHHOM YPOBHE IMPOBOJUTL IMOJHBIM [E€pedYeHb JeMOHCTPAIMOHHbIX U
y4eHUYeCKUX XMMUUYECKHUX 3KCIEPUMEHTOB MO KypCy «XWMUs», peKOMeH/OBAaHHBIX
MuHUCTEPCTBOM 00pa30BaHUSI M HAyKW Ui 00I11le00pa30BaTe/IbHbIX yYEOHBIX
YUpEeXKIEHUN W YYPEKAEHUHM Ha4yaJbHOTO M CpeJlHero MnpodecCUOHAIbHOTO
06pa3oBaHUS.

[HudpoBbie J1abopaTopuu «YHUTEX» IO XUMHH CHOCOOCTBYIOT OBbILLIEHHIO
MHTEHCUBHOCTH  Tpolecca  OOy4YyeHHUs],  YJIYYLIEHWI0  KayecTBa  OCBOEHUS
TEOPETUYECKOI0 MaTepyasia M PaCIIMPEHUI0 MPAKTUYECKHWX HABBIKOB MPOBE/EHUs
bU3UUECKHX U XUMUYECKUX U3MEPEHUI

KoHuenuuysa npeano/siaraeT BO3MOXKHOCTb IIOCTENIEHHOT0 BBEZIEHHS HOBBIX IOHATUH U
paclipeHus1 SKCIIepUMEHTA/bHbIX BO3MOXKHOCTEW KOMILIEKCAa N0 Mepe OCBOEHHS
IIKOJIbHOW IPOrpaMMbl 0 XMMUU € 8-ro 1o 11-i kiacchl. Mcnonb3oBaHue IUPPOBbIX
JlabopaTopum «YHUTEX» 10 XMMUM OYy/IET CIOCOOCTBOBATb:

1) npuo6GpeTeHUI0 y4YallMMHKCS 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) NOHUMMAaHMI0 CBSI3U MEXAY HayYHbIMU pe3yJbTaTaMU W MeTO/laMHy,
KOTOPbIMU OHU NMOJIY4Y€eHbI;

4) NoBBILIEHHIO UHTEpeCcA YYallluXCcs K eCTECTBEHHOHAYYHbIM JUCIUMIIJIMHAM, B
obmeM, MU K XUMHUM B YaCTHOCTH, OyJleT CHOCOOCTBOBAaTb pPa3BUTHUIO
II03HABaTeJIbHbIX MHTEPECOB YUYallluXCs;

5) yCW/eHHI0 MOTHUBALMK YYyalllUXCd K TMOJYYEHUIO eCTeCTBEHHOHAYYHOTIO
06pa3oBaHUs, CIOCOOCTBOBATh 0CO3HAHHOMY BbIOOPY NpOoduJisi 06pa3oBaHUS;
6) TMOBBIIIEHUIO CpPeJJHEr0 YPOBHS 3HAHUK aOUTYPHEHTOB XUMHYECKOIO
npoduJisi ¥ eCTeCTBEHHOHAYYHOI'0 HallpaBJIeHHUS B LieJIOM;

7) npeojoJieHUI0 XxeMOo(bOOUHU.

O6opyaoBanue 00O «HIIO VYHuTex» oT/UYaeTcs OT aHAJOroB TeM, 4YTO
N03BOJISIET 00ECNEeYUThb MPOBeieHHE 3aHSITUN KaK B paMKaX 0CBOEHUs 6A30BbIX
3HAaHWM MO XWUMHUH, a TaKXKe MOXET MCIO0JAb30BaThbCsA JJisl YIJyOJIEHHBIX,
$aKy/IbTaTUBHBIX 3aHATAM W [AJi  BBINOJHEHWS y4YallUMHUCHI Hay4YHO-
M CCJIe/I0OBaTEe/IbCKUX U MPOEKTHBIX paboT.
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[IpakTyeckas pa6ora Ne 1.
BewmecTBa u ux pusnyecKue CBOMCTBA

Iesanb:
HayuuTbcsi onucbiBaTh pU3HMUECKHe CBOMCTBA BElECTB

XuMHn4yeckKas nmocyaa:

[InHLeT 1
Xumunyeckuu ctakad 100 mut 4

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBINA MOAYJIb «Y HUTEX» 1
TepMogaTyuk 1
[lITaTus 1
Jlanka 1
MydTa 1
Mema/ibHUK 2

PeakTuBbI:

Zn HuHK
S Cepa
KCI Xnopuj Kaaus
napaduH [TapaduH
H20 JlucTuiMpoBaHHast BoJa (MpoMbIBaJiKa)

[lopAA0K BbINO/JIHEHUA PaGOThI
OneIT 1. Onpeaesienye arperaTHOro COCTOSIHUS, IiBeTa U 3amnaxa BellecTB

HccnenyrTe BblJJaHHBIE BaM BellleCTBA U OTBETHTE Ha CJIeAYIOIHe BOIPOCHI:
1. B kakoM arperaTHOM COCTOSHHUM (ra30006pa3HOM, >KHUJAKOM WJIH
TBEP/I0M ) HAaXOJUTCS BEILECTBO MPH 0ObIYHBIX YCIOBUAX?
2. Kakoro 1iBeTta BelecTBO?
3. HmMeeT siu BemecTBO 6J1eCK?
4. HMeeT Ji¥ BellleCTBO 3amnax?

OneIT 2. OnipesesieHre IVIOTHOCTHU TBEPAbIX BELLeCTB

1. TloMecTuTe TBep/pble BellleCTBA B CTaKaH € BoJoW. YTo HabJ0/jaeTe?
2. CpenauTe BbIBO/IbI O IIJIOTHOCTH BEILECTB.



OnsIT 3. OnnpeaesieHre pacCTBOPUMOCTH BellleCTB B Bo/Je

1. TllomecTuTe xJyiopuA Kayus (IpUMEPHO 2 T) B MEPBbIA XUMHUYECKUU
CTaKaH, a BO BTOPOW XMMHUYECKUW CTAaKaH MOMECTUTE HEOOJIbLION KyCOYeK
LUHKa.

2. Jlo6aBbTe B 06a cTakaHa 1o 50 MJ1 JUCTUIJIMPOBAHHOM BO/JBL.

3. OnycruTe B KX blM CTAaKaH 110 MATHUTHOMY MellaJIbHUKY.

4. TloctaBbTe CTaKaH C XJIOPUJOM KaJiUud B 30HY [JI llepeMellluBaHud Ha
JIabOpaTOPHOM MOJy.JIe.

5. BkuwouuTe MellasKy M NpOJOJDKANTe MepeMellMBaHHWE [0 MOJIHOTO
pacTBOpPEeHUA COJIM.

6. BbIK/IIOYMTE MellasKy.

7. IlomecTuTe cTaKaH C UHKOM Ha MeCTO CTaKaHa C paCTBOPOM XJIOpUA
KaJIMfl U BKJIIIOYUTE MeELIaJIKY.

8. Yepe3 HekOTOpOE BpeMd BLIKJIIOYUTE MELIAJIKY.

9. 3anuwmwuTte cBou HabswAeHUs. ChenadTe BbIBOJ O PacTBOPUMOCTHU
vcceyeMbIX BelleCTB B BOJIE.

OneIT 4. U3MepeHHne TeMIiepaTypbl KUIEHUA PaCTBOPOB

@ @ ®

Puc. 1 — U3mepenue TemMnepaTypbl KUIICHUS PACTBOPOB

1. HasneliTe B mycTOM XMMHYeCKUMU cTakaH 50 MJI JUCTUJIMPOBAHHOU
BO/IbI.

2. YcTaHOBUTE CTakaH B 30He JJis HarpeBa J1abopaTOPHOrO MOAYJIS.
3aKkpenuTe TepMOJATYMK B JIANKE IITATHBA U ONYyCTUTE TEPMOJATYUK B
BOJY TaK, YTOObI OH He KacaJiCsl JHA U CTEHOK CTaKaHa. BK/IouuTe NJIUTKY
Ha MaKCUMYM.

3. JloKauTeCcb UHTEHCUBHOTO KWINleHUs BoJbl. U3MepbpTe TeMmepaTypy
KUIMEHHUS BOJIbl TEPMOAATYUKOM.

4. BbIKJIIOYUTE JIUTKY.

5. ITloBTOpUTE B3KCOHEPUMEHT C pacTBOPOM XJOpHJA KaJus U3
npeabiaymero  3skcnepuMeHTa  (onmbIT  N23). [locne  usmepeHus
TeMIlepaTypbl KUIIEHUs PacTBOpaA XJIOpU/A KaJIUs BbIKJIKYUTE IJIUTKY.

6. OT/siMyaeTcsd JIM TeMIlepaTypa KHUIIEHUS YUMCTOM BOJbI OT pacTBOpa
XJIOpUZa Kaauda?



[IpakTyeckas pa6ota Ne 2.
[Ipy3HaK¥ XUMHUYECKUX peaK U

Ienb:

HBy‘II/ITb I[IPU3HAKH, COIMPOBOXKAAOIIKNE IPOTEKAHUE
XUMH4YECKHX peaKuHﬁ

XumMu4yeckKasa nocyza:

[TuHLeT 1
[Ipobupku 3
XruMudecknu ctakad 100 mu 4

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
TepMopaTyuk 1
[ITaTtus 1
Jlanka 1
MydTa 1
MemaJibHUK 1

PeakTuBbI:

Na2COs Kapbonat HaTtpus
CaCl; X0puj, Kaablys
HCl CoJsigHas KUCJIOTa
FeCl3 Xnopuy, xkese3a (II1)
KCNS Poganup kanus
CaCOs Kapbonat kasbius
KCI Xnopup Kaaus
H20 JucTuIMpoBaHHas BoJa (MpoMbIBasiKa)

[lopsiAOK BbINOJIHEHHUSA PAGOTHI
OnbiT 1. O6pa3oBaHue ocajgKa

1. /Jlo6aBbTe B YHUCTYIO Npob6bUPKYy 1 MJ pacTBopa KapboHaTa HaTpus, a
3aTeM CTOJIbKO e pacTBOpa XJI0pUJa KaJabLUs.

2. Hcnosb3ysa  TabsMlly  pacTBOPUMOCTH,  CHeJlalTe  BBbIBOJ, O
pPacTBOPHUMOCTH 0O6pa30BaBLIEr0Cs BelleCTBA.



OnsIT 2. PacTBOpeHue ocagkKa

1. /Jlo6aBbTe HECKOJIBKO KalleJb COJITHOW KUCJIOThl K 00pa30BaBlLIEMYCS
B Ipe/blaylieM onbiTe (onbiTe N2 1) ocagky.
2. UYto Hab6onaete? CrenanTe BHIBOJBI.

OnbIT 3. U3MeHeHUe [ BeTa PU NPOTEeKaHUHU peaKuu

1. TlomecTuTe B YHUCTYIO0 NpoOUPKY 1 MJ pacTBopa xJyopuza xkeJsesa (I11)
Y ollpeJie/INTe LBET pacTBOPa.

2. JlobaBbTe K pactBopy xJsopuga >xesnesa (IlI) 2-3 kamsium pacTBopa
poAaHU/a Kaausd.

3. CpeJsaiiTe BbIBOJ, KAKOMY BellleCTBY IPUHAJJIEKUT OKpacKa?

OnbIT 4. BolgesieHHe ra3a Npy NPOTEKAHUH PeaKIu

1. TloMecTuTe B 4YHUCTYI0 NPOOMPKY HEOOJBIION KycOoueK KapbOoHaTa
KaJIbLUS.

2. JlobaBbTe B NpPOOHUPKY C KapboHaTOM KaJjbuusg 1 MJ1 pacTBopa
COJITHOM KHCJIOTBI.

3. Yto Hao6uwpgaeTte? CaoesaliTe BbIBO/IL.

OnbIT 5. U3MeHeHMe TeMIlepaTypsbl IPU PaCTBOPEHUM BelECTB

1. Haunedite 50 MJ1 AUCTUIIMPOBAHHOW BO/Ibl B XUMUYECKUN CTaKaH.

2. OnyctuTe B CTaKkaH MarHUTHBIM MeIIAJIbHUK U BKJIKYUTE MEIIAJIKY.

3. 3adukcupyuTe TEPMOJATUMK B JIallKe HA IITATHBE TaK, YTOObI OH ObLI

NOrPY>KEH B CTAKaH C BOJOW, HO He KacaJicsl CTEHOK U JHS CTaKaHa.

4. MH3smMmepbTe TeMmIlepaTypy BOJAbl B CTakKaHe C IIOMOIbI0 JaTYHUKa

TeMIlepaTyphbl.

5. 3anumuTe CBOU HAOJIIOJeHUS.

6. BHecuTe B cTakaH € BOJ0OU XJIOPUJ, KaJUs MacCOX NPUMEPHO 2 T.

7. HabuarwpaiTe 3a u3MeHeHUEM TeMIlepaTyphbl. 3aULIUTE TeMIEPATYPY
o6pa3oBaBIlIerocsi pacTBopa, KoOrja OHa IlepeCcTaHeT ObICTPO
M3MEHSThCS.



[IpakTyeckas pa6ota Ne 3.
O4YuCcTKa BelLeCTB METOAOM PAaCTBOPEHUS, BbINapUBAaHUA U
KpUCTA//IN3aL U

Iennb:
HayuuTbcsi ouniaTh Coib METO/IOM PAaCTBOPEHMUS, BbINNAPUBAHUS U
KpUCTAJIM3aLUU
XumMu4yeckKasa nocyja:
BopoHka 1
dunbptp 1
Xumunyecknu ctakad 100 mu 3
O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «YHATEX» 1
MemaJibHUK 1
PeaKkTuBbI:
NaCl+necok XJ10puj HaTpUA C IPpUMecAMU
H20 JucTuIIMpoBaHHas BoJa (MpoMbIBaJiKa)

[lopsaAOK BbINOJIHEHUS PAGOThI

1. HamosHuTe XUMMHYECKMW CTakaH BoJiod Ha 1/3 ero ob6bemMa U

YCTAHOBUTE €ro B 30HE MAarHUTHOW MelllaJIKK JTabopaTOPHOT'0 MOJY/JISI.

2. OHYCTI/ITG B HEero MarHUTHBIU MellaJIbHHUK 151 BKJ/IOUHUTE

IepeMeninBaHue.

3. BHecuTe Heb6OJIbIIMMU MOPLUUAMH COJib. CoJIb OOABJANTE [0 TEX MOP,
MI0Ka OHA He MepecTaHeT PacTBOPAThCS. 3aTEM BbIK/IIOUUTE MEIIAJKY.

4. llpuroToBbTe QUABTP U OTPUIBTPYHTE NOJYYEHHBIN PACTBOP.

5. TlomecTuTe NUNETKONW HeOOJIbIIOE KOJUYECTBO OTOHUIbTPOBAHHOTO
pacTBopa B UMCTbIA CTakaH W yCTAaHOBUTE ero 30He Harpesa

JIabopaTOPHOTO MOAYJISI.
6. BxuroYUTe HarpeB Ha MaKCMMyM U [IPOBEAUTE BbllIapUBaHUE.
7.  BBIKJIIOYMTE Harpes.

8. CpaBHUTe BHELIHUU BUJ, UCXOAHOU U NEPEKPUCTAIIU3IOBAHHOU COJIH.



Puc. 2 — OuyuncTKa BellleCTB NMepeKpucTain3anuei



[IpakTH4yeckas padora Ne 4.
[IpuroroBsieHHe pacTBOpPa COJIM C 3aJAHHOU KOHLleHTpaLueun

Ienb:

[IpUroTOBUTH PAacTBOP C 33JJaHHON MACCOBOH Zj0Jiel XJIOpUJa HATPHS,
onpeAeUTb IJIOTHOCTb pacTBopa

XuMu4yeckKasa nocyja:

Mephas kosi6a 50 M 1

—

Mepubiu nuuHAp 100 M

XuMnuyeckui ctakad 100 mut 2

O6opyaoBaHue:
Y4eOHO-/1ab0paTOPHBIA MOAYJIb «YHUTEX» 1
MewmaJibHUK 1
Becnl 1
PeakTuBbI:
KCI Xnopuj Kaaus
H>0 JucTuanpoBaHHas BoJa (MpoMbIBasiKa)

10

[lopsiAOK BbINOJIHEHUS PAGOThHI

OneiT 1. [Ipuroros/ieHue pacTBopa

1. CpenailiTe pacyeT Macchl COJIU U BO/ibl, KOTOpble HEOOXOAHMMO B3SITh
aas npurotoBsieHdss 100 r pacTBopa xJiopyJa KaJvusd C MacCCOBOW Ao0Jier
BemectBa 20%.

2. ITlokaxuTe CBOY pacyeThl yYUTEJIIO U, IPUCTYNANTE K NPUTOTOBJIEHUIO
pacTBopa.

3. Ha Becax oTMepbTe pacCYUTAHHYI MacCy HaBeCKHU XJIOpUJA Kaiud U
BHECHTE €€ B CTaKaH.

4. OTMmepbTe LUJIUHAPOM HEOOXOAWMBIA 00bEM BOJbl, BblJIEHTE B
CTaKaH C HAaBECKOU COJIU.

5. TlocTaBbTe CTakaH B 30HY /AJis IepeMellMBaHUs JlaboOpaTOPHOTrO
MOAYJII U ONYCTATE B Hero MarHUTHbIM MellaJbHUK. BkitouuTe



nepeMellMBaHWe PacTBOPa, MPOAO/KAWTE MepeMellMBaHUE 10 MOJIHOTO
pacTBOpEHHUS COJIH.

6. BpIk/IOUMTe MellaJKy U COXpaHUTE MPUTOTOBJIEHHBIA pacTBOp [AJis
CJIEYIOLIETO OMBITA.

OneIT 2. OnpeaesieHre NJIOTHOCTH pacTBoOpa

1. OnpepenrTe Maccy CyXoW YMCTOU MEPHOU KOJI6bI Ha 50 M.

2. IlepeHecute B MepHyw0 Ko0JiOy poBHO 50 MJI NpPUTOTOBJIEHHOTO B
onbiTe N°1 pactBopa (#0 pucku). OnpezennTe Maccy KOJa0bl C paCTBOPOM.
3. Tlo pa3HuIe Macc K0Ji6bl C paCTBOPOM U 6€3 HEro pacCuuTauTe Maccy
50 ma pacTBOpa.

4. 3Has Maccy ¥ 00'bEM pacTBOpPa, pACCYUTANUTE €ro NJIOTHOCTb.

5. B kakux equHU1laX U3MepsIeTCS MJIOTHOCTb?

6. C mnoMolbH CHOpAaBOYHOM Tabuaunbl N°2 HaWguTe MaccoBoe
coZlep>XaHre XJIOpUJa KaJusg B pPacTBOpe, IO 3KCIepUMEHTAJIbHO
onpe/ieJIeHHOUW IMJIOTHOCTH pacTBOpa.

7. CpaBHUTE HaWJEHHOE MacCCOBOE COJEep>KaHWe XJIOpuJa HaTpud B
IPUTrOTOBJIEHHOM pacTBOpe CO 3HAyeHUEM, KOTopoe ObLJIO 3a/laHO
y4YUTEeJIEM.

®
mlt m +p

Mp

Puc. 3 — OnpenelieHne MIOTHOCTH PAcTBOPA

11
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[IpakTyeckas pa6ota Ne 5.
[losryyeHUe KUCI0POJa U U3yUEeHMeE ero CBOMCTB

Iesanb:

[Tosly4uTh KUCIOPOA, COOPATH €T0 U
IPOBECTH OKHUCJIEHUE IPOCTHIX BEIECTB

XumMu4yeckKasa nocyza:

[Ipo6upku 2
[Ipo6ka c ra300TBOJHOM TPYOKOHU 1
Xumuyecknu ctakaH 400 M 1
CUJIMKOHOBas TpyOKa 1
3aKuraJsika 1

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
[lITaTus 2
Jlanka 2
MydTa 2

PeakTuBbI:

KMnO4 [lepmaHraHat Kaaus
C Vrosb
Ca(OH): 'napokcup Kaabuuda
H20 JMcTuIMpoBaHHas BoJa (mpoMbiBaJIKa)

[lopsAOK BbINOJIHEHUS PAGOTHI

OnpIT 1. [ToslyyeHre M COGUPAHHE KUCTOPOJA

1. TlomectuTe B cyxyo npo6upky npuMmepHo 0.5 r nepMaHraHaTa KaJus
KMnOs. 3akpoiiTe npo6UpKy NpoOKOU € ra300TBOAHOU TpyOokoi. HaszeHbTe

Ha ra300TBOJHYI0 TPYOKY CUJIMKOHOBYIO TPYOKY.

2. TlomectuTe npobupky ¢ KMnOs B 30HY HarpeBa JiabopaTOPHOTO

MoAyJisl, 3apHKCUPOBAB €€ B JIallKe Ha JIabopaTOPHOM LITAaTUBE.

3. BTopyto NpoOGUpPKYy 3anoJHUTE BOJOU. 3aXKMUTE OTBEPCTHE MPOOUPKHU
yKasaTeJIbHbIM NaJIblleM U, IepeBEPHYB €€ BBEPX JIHOM, ONIYCTUTE B CTaKaH

C BOJIOM.

4. 3adukcupyiTe NpoOUPKY B JiallKe Ha JPYyroM LITAaTUBE U BBEJUTE

KOHell CUWJINKOHOBOM TPyOKH B MPOOUPKY B CTaKaHe C BOJOM.

5. BrutouuTe HarpeB Ha MaKCMMyM U HabJII0JaliTe IPOTEKAaHWE peaKIUuU



6. [locsie Toro Kak Bcs MPOGUPKA 3aMOJHUTCS KUCJAOPOJOM, BBIKJIKYHTE
Harpes.
7. CoxpaHuUTe COOpaHHbIN KMCJI0POJ AJis OCTAEAYIOIIUX ONIBITOB.

Puc. 4 — Ilosryyenne u coOMpaHmne KUCJIopoaa

OneIT 2. OKMC/IeHUe APeBeCHOr0 YrJjsa KMCJI0POL0M

1. TlogHuMMHKTe NPOOGHUPKY C KUCJAOPOJOM M3 CTaKaHa C BOJOM U Cpasy e
NepeBepHUTE THOM BHU3.

2. 3aduKcupyuTe NPOOUPKY B JIalIKe LITATHUBA.

3. ITlosoxuTe ApeBeCHbIW YyroJib HAa CTEKJISSHHYI0 JIONATKY, U pacKaJIUTe
ero MCrnoJib3ys 3aKUTaJIKy.

4. BHecuTe pacKaJIeHHbIH yroJib B IPOOHUPKY C KMCJIOPOJOM.

5. Yto HabusogaeTe? 3anUIINTE ypaBHEHHE PEAKIIUU.

6. Korga yrosib Croput, npujiedTe B NPOOHUPKY M3BECTKOBOM BOJbl U
B300JITalTe.

7. Tloyemy npoucxXoJUT NOMyTHEHUE? 3aNUIIMTE ypaBHEHUE PEAKIIMH.
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[IpakTyeckas pa6ota Ne 6.
[losryyeHue BOAOPOAA U U3yYE€HHUE ero CBOMCTB

Ienb:

HOJIy‘-II/ITI: BOoAOpOa U UCCIe0oBaThb
ero XuMM4YecKHe CBOMCTBa

XumMu4yeckKasa nocyza:

14

[Ipo6upku 6
[Ipo6ka c ra300TBOJHOM TPYOKOHU 1
XuMmuyeckuu ctakad 400 mu 1
CUJIMKOHOBas TpyOKa 1
3akuraJsika 1

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
[llTaTuB 2
Jlanka 2
MydTa 2

PeaKTuBbI:

Zn HuHK
Fe Keneso
Cu Menb
CuO Okcupg menu
HCI CosisiHag KUCJIOTa
H2S04 CepHad KucJ0Ta
H20 JlvucTuinvpoBaHHas Boa (IpoMbIBaJsiKa)

[lopsaa0K BbINO/THEHUS PAaGOThbI

OnsIT 1. [lonnyyeHue Bogopoaa

1. TloMecTuTe B IpOOUPKY HECKOJILKO FpaHyJI IIMHKA. 3aQUKCUPYUTE
NpoOHPKY B JiallKe HAa JIJaOOpaTOPHOM IITaTUBE.

2. [lpuneiTe B npoO6UPKY C rpaHy/aMu IJUHKA 1-2 MJ1 pa36aB/ieHHOU
COJITHOU KHCJIOTHI.

3. BppKJaB HEKOTOpPOE BpeMs, TOKa BBITUCHUTCS U3 MPOOMPKHU BO3AYX,
co6J1t0/1ast MepbI PEeJOCTOPOXKHOCTH, NOJHECUTE K OTBEPCTHUIO TIPOOUPKHU
IJIaM$ 3XKUTAJIKHU.

4. Yrto HabusrofaeTe? 3aNUIINTE YPaBHEHHE PEAKIUU.



OnsbIT 2. CpaBHEHUE aKTUBHOCTHY METAJJIOB I10 OTHOLIEHUIO K KUCJI0TaM

1. [lomecTuTe B Tpu YMCTbie NIPOOUPKHU MO KYCOUKY IIUHKA, 3KeJie3a U
MeJIU Y IPUJIENTE B KaXK1y10 NPpOoOMPKY 1o 1 MJ1 pa3baBieHHOW CEPHOU
KHCJIOTHI.

2. Ecsn B kKakoun-/1M060 MpOOHUpPKe peakys He IPOUCXOAUT, HarpenTe
coZiep>KMMOe MPOOHPKH.

3. Hab6uarwpaiiTe, B Kakux NpoO6MpPKax MPOUCXOUT BblieJIEHHE ra3a.
OnpenenvTe, KAKOU 3TO ras.

4. 06BbsacHUTe HaboaaeMoe. CocTaBbTe YpaBHEHUS pEAKIUM.

OneIT 3. BoccTaHOBUTEJ/IbBHBIE CBOMCTBA BOAOPO/JA

1. TlosoxuTe B uncTyto npobupky 10-15 rpaHys nuHKa. 3apUKCUpPyUTe
NpPOOHPKY B JIallKe HA JIabOpaTOPHOM IITAaTUBE.

2. Ilpunente npuMepHo 10 mJ pa36aB/IeHHOTO pacTBOpPA CEPHOU UJIU
COJITHOW KUCJIOThI U 3aKPOMTE NPOOUPKY MPOOKOU € Ta300TBOAHOM
TPYOKOM.

3. B gpyryto npo6upKy NOMeCTUTE OKCUJ MeU. ITYy MPOOUPKY
3adUKCUPYHTEe Ha JJAOOPATOPHOM ILITATUBE B 30HE HAarpena
JIabopaTOPHOTO MOAYJIS.

4. OnycTtuTe KOHeL, ra300TBOAHOW TPYOKH B IPOOUPKY C OKCUJOM MeJiy,
TaK YTOOBI OH CONPUKACAJICS C BELeCTBOM.

5. BxurouuTe HarpeB Ha MaKCUMYM.

6. YTo Bbl HabJ/IlOJ|aeTe HA CTEHKAaX MPOOMPKHU Y HAa IOBEPXHOCTHU OKCH/A
Meau? Kakre uameHeHus npeTeprneBaeT OKCUJ MeU?

7. Korpga Bbl yoeauTech, YTO MIPOX30IILJIA PeaKIivs, HarpeBaHUe
oTk04YnTe. O6'bsICHUTE Hab/ItoAeHUs. CocTaBbTe ypaBHEHUS peaKIUil.

Puc. 5 — B3aumojeiicTBUe BOJI0PO/Ia C OKCHUIOM MeaH
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[IpakTyeckas pad6ora Ne 7.
HoHHBbIE peaKuuu

Iesanb:
HayuuTbcsl pacno3HaBaTh CyJibpaT v XJIOPHU UOHBI B pacTBOpe

XuMHn4yeckKas nmocyaa:

[Ipo6bupku 5

06opyaoBaHue:
Y4eOHO-/1ab0paTOPHBIA MOAYJIb «YHUTEX» 1
[TogcTaBka AJist IPOOHUPOK 1

PeakTHuBbI:

KCI Xnopua Kaaus
AgNOs Hutpat cepebpa
ZnS04 CynbdaT uuHKa
NazS04 CyabdaTt HaTpus
HCI CoJsisHada KUCI0TA
BaCl; Xnopua 6apus

[lopsaa0K BbINOTHEHUS PAGOThI
OnbIT 1. OGHApyXeHUe CyJibPaT UOHOB

1. HaseiiTe B 0Hy NpoOGHPKY pacTBOP Cy/abdaTa LIMHKA, a B PYTYI0 —
pacTBoOp cyabdaTa Kaausl.

2. Jlo6aBbTe B 00€ NPOOHUPKH IO KaMJISIM pacTBOP XJIOpUJa bapus.

3. 06wbsacHUTe HaboAaeMoe. CocTaBbTe ypaBHEHUE
3JIEKTPOJIMTUYECKOM Y CCOLMALIMU B3AThIX COJIEU U yPaBHEHHE PeaKLIUU
obMeHa. 3anUILIUTE MOHHOE YPAaBHEHUE PEeaKIUH.

OnbIT 2. OGHApYKeHWe XJ0PUJT UOHOB

1. BhIssICHUTE C TOMOIIbIO TAOJIUI[bI PACTBOPHUMOCTH, KaKHe COJIH,
cozepraiue xyaopu/ nonsl Cl-, MasopacTBOpUMBIE.
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2. JlokaxuTe npu MNOMOILIU UMEKLIUXCA Y BaC PeaKTUBOB, YTO B pacTBoOpe
XJIOPUA KaJIUS NPUCYTCTBYIOT XJIOPU/I-UOHBL.

3. 06bsacHuTe HabugaeMoe. CocTaBbTE YpaBHEHHE
3JIEKTPOJIMTUYECKOM IUCCOLAALIMY B3AThIX COJIEW U YpaBHEHUE peaKLuU
ob6MeHa. 3anUIIMTe HOHHOE YypaBHEHUE peaKILUH.

OnblT 3. O6HapyxeHue CyJbPaT-uoHOB SO4%- ¥ x0puA-uoHOB Cl-

B npobupkax HaxoAATCA PacTBOPHI COJIEM HEKOTOPBIX MeTa/LJI0B. U3BECTHO, UTO
B OJHOM NpPOOHpKE HAXOJUTCA pacTBOpP XJOPHUJAQ, a B APYrod — pacTBOp
cyJbdaTta. C MOMOLIbI0 KaKUMX XUMHUYECKHX peaKLUHd MOXKHO OIlpejeuTb
COZIEPXKUMOE KaXK/101 U3 NPOOUPOK?

1. CocTaBbTe IJIaH 3KCIIEPUMEHTA U 0OCYZUTE €ro C yYUTEJIEM.

2. CocTaBbTe ypaBHEHUs peakKliil 0OMeHa NpOBeIeHHbIX BAMHU peaK 1.

CocTaBbTe HOHHbIE YpaBHEHUS peaKLiuid 0OHapyKEeHHUS UOHOB.
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[IpakTyeckas pa6ora Ne 8.
CBo¥icTBaA KHCJIOT U OCHOBAHUM

Ienb:

Hay‘{I/ITbCH onpeneygAaTb KUCJIOTbI U OCHOBAHHUA C IOMOIIBbYO HHAWUKATOPOB,
MMTO3HAKOMHUTBCA C peaKuHeﬁ HeﬁTpaHHBaHHH

XumMu4yeckKasa nocyza:

[Ipo6upku 13
Xumunyecknu ctakad 100 mur 1

06opyaoBaHue:
Y4eOHO-/1ab0paTOPHBIA MOAYJIb «YHUTEX» 1
[loacTaBka AJ1s1 IpOOUPOK 1
[lITaTtus 2
Jlanka 2
MydTa 2
MarHuTHbIN MellaJIbHUK 1

PeakTuBbI:

Jlakmyc Jlakmyc
MeTuopaHx MeTH/10BbIN OpaHKeBbIX
deHosndTaserH deHosndTaserH
NaOH ['uapokcu HaTpUs
HCI CosiaHag KucaoTa
H-0 JuctuninpoBaHHas Boja (IpOMBIB.)
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[lopsAa0OK BbINOJIHEHUS PAGOTHI
OnsIT 1. /lericTBUE KUCJIOT U OCHOBAaHUM HA UH/IMKATOPBI

1. BHecuTe B TpY NPOOHUPKHU C JUCTUIJIMPOBAHHOM BOJIOM MO Karljie
pPacTBOPOB JIAKMYyCa, METUJIOBOTO OPaH>XeBOT0 U PpeHoipTaenHa.

2. BHecuTe B Tpy NpoOGUPKHU C paCTBOPOM KUCJIOTHI MO KarJjie pacCTBOPOB
JIJaKMyCa, METHUJIOBOT'0 OpaHXeBOTo U GpeHoJIPpTa/IenHa.

3. BHecuTe B Tpy NpOOUPKH C paCTBOPOM LeJIOUH 110 KalJie paCTBOPOB
JIAaKMyCa, METUJIOBOT'O0 OpaH>XKeBOro U ¢peHoipTalenHa.

4. Yrto HabuarwgaeTe? 3aNULINTE CBOU HabJI0AeHUsI. CpaBHUTE OKPACKY
MHUKATOpPOB. CAesiaTe BBIBO,.



OnbIT 2. O6HapyKeHUe KUCAO0T U OCHOBAaHUU

B AByx mpo6upKax cofiep>KaTcsi pacTBOPbI KUCJIOTHI U 11eJ104Ud. BaM npegctouT
onpejesnTb, B KAKUX MPOOUpPKaX OHU HaxoAdaTcs. [ljig 3TOro BOCNob3yuTeCh
HabOpPOM UHAWKATOPOB.
1. OTJsiedTe U3 KaXKA0M NPOOUPKHU 10 2-3 MJI pacTBOpa B pyTrye
POOHPKHU.
2. OmnpepgenvTe, B KAKOK U3 MPOOUPOK HAXOAUTCS OCHOBAHUE, a B KAKOU
KHCJIOTA.
3. O06BsACHUTE, KaK Bbl 3TO cAesaau?

OneIT 3. Peakijysa HeUTpasivM3anuu

1. HaneilTe B cTakaH NPpUMEPHO 5 MJI pacTBOPA KUCJOTHI.

2. IlomecTHTe B CTaKaH C KMCJIOTOM MarHUTHBIA MellaJbHUK.

3. /Jlo6aBbTe B CTakaH JAUCTUJINPOBAHHOM BOJbI 10 00'bEMA MIPUMEPHO
50 m1.

4, Jlo6aBbTe KaIlJIl0 pacTBOpaA JIAKMyCa U MOAJI0KHUTE MO/ CTaKaH OesIbli
JIUCT OyMardu.

5. BkurouuTe nepemMeliMBaHue pacTBOpa.

6. /lobaBysilTe K pacTBOPY KMCJIOThI C UHAUKATOPOM IO KalJsgM
pacTBOp LeJI04YH, I0OKA OKPACKa JIAKMyCa He U3MEHUTCH.

7. lloyeMy OKpacka MHAUKATOpa u3MeHUJach? [loueMy oHa He
M3MeHUJIach Cpasy nocJe J006aBJaeHUsI IEPBOU NOPLMU THIPOKCUAA
HaTpusa?

8. HanumuTe ypaBHeHHe OCYILECTBJIAEMOU peaKLiH.
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[IpakTyeckas pad6ora Ne 9.
F'eHeTHYecKas CBA3b MEXKAY K/IacCaMM BeleCTB

Ienb:

Ha IIPpAaKTHUKE OCYIIEeCTBUTD IIPpEBPAIIECHUA, IOKA3bIBAKOIIHUE T HETUYECKYIO
B3daMMOCBA3b MEXAY KJIdaCCaMHU BEIIEeCTB

XumMu4yeckKasa nocyza:

[Ipo6upku 10
Mukpounaresab 1
[Ipo6Ka c ra300TBOHOU TPYOKOU 1
CUJIMKOHOBas TpyOKa 1
3aKuraJsika 1
[InHueT 1
Xumunyecknu crtakad 100 mu 1

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
[lopcTraBka fJis1 1poOUPOK 2

PeakTuBbI:

C Yrosb
Cu Menpb
H2S04 CepHad KucJoTa
NaOH 'vapokcup HaTpuA
Ca(OH): 'napokcup KaabLuda
HCI CosiiHag KACJI0TA
H>0 JuctuninpoBaHHas Boja (IpOMBIB.)
KMnO4 [lepMaHraHat Kaiuda
Bara Bata
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[lopsiaok npoBeeHus1 pa6boThbl

1.

h2.
3.
4

OnbiT 1.

[IpouyrTanTe 3azaHue.
CocTaBbTe MJIaH IPOBEIEHUS 3KCIIEPUMEHTA.
[Ton6epute HEOOXOAVMbIE PEAKTHUBbI U MOCY Y.

[IpucTynaiiTe K BbIIOJHEHUIO ONIBITOB U UX 0POPMJIEHHIO.

OcylecTBUTE CleAyole XUMUYEeCKHe MTpeBpalleHUs:

C —> CO2 »> H2€03 — CaCoOs.

OnsIT 2.

Ocyl1ecTBUTE CAeAyIolie XUMUYECKUE MpeBpallleHHUs:
Cu — CuO — CuClz - Cu(OH)2 — CuSOa4.
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Ta6smma 1. PacTBopuMOCTb BellleCTB B BOJe NPU TeMiepaTtype 25°C.
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[losicHeHUd K Ta6J'II/II_[e paCTBOPHUMOCTH:

P | xopouio pactBopumo (6osiee 1 B 100 r Bozbl)

M | MaJsio pactBopuMo (oT 0.001 go 1 r B 100 r BoApbI)

H | TpyzaHo pactBopuMo (MeHee 0.001 r B 100 r BoAbI)

+ | B3aMMO/JEHUCTBYET C BOJOH

- | He cylecTBYeT

? | JaHHbIE O PACTBOPHUMOCTH HE YKa3aHbI

Tao6smua 2. IlioTHoCcTh pacrBopa KCl npu pas/in4yHbIX KOHIEHTPALUAX
(Pabunosuy B.A., Xaskun 3.A. «Kpamkuii xumuyeckuii cnpagoyHuk» JI. 1978)

KoHnenrpanus, 1 2 4 6 8 10 12

macc.%

g;'/‘;"“’c“' 1.0046 | 1.0110 | 1.0239 | 1.0369 | 1.0500 | 1.0633 | 1.0768
Konu;:mpauuﬂ, 14 16 18 20 22 24 26

macc.%

g;'/‘;f“"c“' 1.0905 | 1.1043 | 1.1185 | 1.1328 | 1.1474 | 1.1623 -

Ta6smmna 3. BaxxHermue GU3NKO-XUMHUYECKHE NOCTOSIHHbIE.

ATOMHasg eJUHMUIA MACChI

1 a.em. =1.66x10-27 kr

[TocTosiHHass ABoraipo

Na=6.022%x1023 moap?!

MOJIHpHaH ra3oBad MIOCTOAHHAaA

R =8.3144 I’x/(MmoabxK)

MoJibHBIN 06BbEM H/eaJlbHOr0 ra3a

VM =22.41383 n1/mMonb

JJieMeHTapHbIN 3JIEKTPUUECKUH 3aps/]

e =1.602x10-1° Kn

Macca asiekTpoHa

Mme—=9.11x10-31 kr

Macca npoToHa

mp = 1.673x10-%7 kr

Macca HeUTpOHa

mn = 1.675x10-27 kr

[TocTosiHHasa Papajes

F =96484.56 Ki/Mosb

[locToduHad [ls1aHka

h =6.626x10-34 Ixxxc

23



HIMO YHUTEX

Mony4yaTb 3HaHWA fierko!

v&w
XX

@@ MOJIE3HBIE CCbIJIKM:

www.hemi.wallst.ru Ob6pasoBaTefibHbI CanT ANA LWKONbHUKOB.
www.alhimikov.net O6pasoBaTeibHbI CanT ANA LWKOSbHUKOB.
www.chem.msu.su INeKTpoHHaA brubnmnoTeKka No XMMmK.
www.enauki.ru NHTepHeT - nsganve gna yumrenemn

«EcTecTBeHHbIE HayKn».

www. 1september.ru MeToguyeckas raseta «[lepBoe ceHTAbPA».
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!

'&’

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



NEPUOOANYHECKAA CUCTEMA XUMNYECKUX 3JIEMEHTOB O.U. MEHOEJIEEBA
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