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«Tonabko moeda, Kozda se6/15emcsi NOHUMAHUE S6J/eHUl,
o606ujeHUe, meopusi, Kozda 6osee u 6o/see nocmuzaromcsi 3aKOHbI,
ynpasaswujue s68/eHUsIMU, MO/IbKO moz2dd HA4UHAemcsi UCMUHHOoe

yesioeevyeCcKoe 3HaAHUe, BO3HUKAem HAyKa».

A.M. Bymaepos
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IIpeaucioBue

[udpoBbie 1abopaTOpUX YHUTEX N0 XMMHUU NpeAHA3HAUYEHbI [J151 IPOBEJeHHUs
Ha COBPEMEHHOM YPOBHE JIeMOHCTPAlLIMOHHBIX, JA00PATOPHbIX 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 IepedyeHb [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
06pa3oBaHUS.

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

KoHuenuuysa npeano/siaraeT BO3MOXKHOCTb IIOCTENIEHHOT0 BBEZIEHHSI 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) npuo6GpeTeHUI0 y4YallMMHCS ONbITA HCIOJb30BAaHUSI PA3/IUUHbIX 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 MEXAY HayYHbIMU pe3yJibTaTaMM U MeTOJlaMHy,
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) yCW/JeHHI0 MOTHUBALMK YyYyallUMXCd K MOJYYEHUI0 €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 00O «HIIO VYHuTex» oT/MYaeTcs 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-
M CC/Ie/I0OBaTEe/IbCKUX U MPOEKTHBIX paboT.
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[IpakTyeckas pa6ora Ne 1.
KauyecTBeHHOe onpeaesieHUe yrjaepoja 1 BO4OpoJa B
OpraHu4eCcKOM coeJHUHEeHUH

Ienb:
O6GHapy>XUTb yrJiepoJ ¥ BOAOPO/ B NapaduHe.

XyuMH4yeckKas nmocyaa:

Mukpounaresab 1
CtakaH xuMu4ieckuut 50 mu 1
Bara 1
[Ipo6upku 2
[Ipo6ka c ra300TBOJHOM TPYOKOH 1
CUJIMKOHOBAs TpyOKa 1

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJ/Ib «Y HUTEX» 1
[lITaTtus 1
Jlanka 1
MydTa 1

PeakTuBbI:

[lapadpun [Tapadun
CuO Okcupg menu
CuSO04 Cynbdat menu
Bara Bata
Ca(OH): 'napokcup KaabLuda

[MopsAA0K BbINOJIHEHUS PA6GOTHI

1. Tlomectute B mpobupky npumepHo 0.2r mapad¢uHa u 1r okcuza
menu (I1).

2. ITlomecTHTe HEOOJBIION KOMOYEK BaTbl B BEPXHIOK YaCTb MPOOUPKHU.
HaceinbTe Ha BaTy TOHKUH C101 opolika 6e3BoagHOro cyjbdarta meau (II).
/11 IpUrOTOBJIEHUS NOpOUIKAa 0e3BOJHOro cy/jbdaTa MeAU HacChIIbTe
HeOOJIbIIOE KOJMYECTBO TUAPATUPOBAHHOrO cyjbdaTa MeAu B
XUMMWYECKUN CTakaH W HarpeuTe [0 HCYE3HOBEHUS SIPKO-T0aybOro
OKpalUlWBaHMUSA.

3. 3akpoiTe NpoOUPKYy MPOOKOU C razooTBOJHON TPYOKOM, NPU 3TOM
KOHel TPYOKHM [JOJDKEH HaXOJUTbCA HENOCpeJCTBEHHO HaJ, BaTOW C



cysibdpatom Meau (II). Ha koHeny, ra3ooTBOAHOW TpPYOKM HaJleHbTeE
CUJINKOHOBYIO TPYOKY.

4. 3adukcupyiTe NpoOUPKY C mapapUHOM U OKCHU/AOM MeJY Ha LUTAaTHUBE
B 30He Harpesa J1abopaTOPHOI0 MOAYJIS.

5. CBOOOAHBIN KOHEIl, CUJIMKOHOBOW TPYOKH NOrPy3UTE B MPOOUPKY C
TUJIPOKCU/IOM KaJslbLisl.

6. HarpeiiTe npo6upKy co cMechblo napadrHa U MOPOIIKa OKCUA ME/U.

7. 3anuuuuTe CBOM HabuwoaeHUs. O0bsCHUTE HabJloJaeMble SIBJEHHUS,
COCTaBUB YPaBHEHUS pPEAKLUU.

Puc. 1 — YcranoBka Jj11 KQUeCTBEHHOTO ONpeiesIeHUsA
yrJjiepo/ia ¥ BOJOPOo/ia B OpraHU4YeCKOM COe/IMHEHHH.



[IpakTyeckas pa6ota Ne 2.
[lonyyeHMe 3TU/IEHA U ONBITHI C HUM

Ienb:

HOJ’Iy‘{I/ITb 3THUJIEH U UCCJZIeJOBATDb €TI0 CBOMCTBA.

XuMHn4yeckKas nmocyaa:

Mukpounaresab 1
[Ipo6upku 2
[Ipo6ka c ra300TBOJHOM TPYOKOHU 1
CUJIMKOHOBAs TpyOKa 1

O6opyaoBaHue:
Y4yeb6HO-71a60paTOPHBIN MOAYJb 1

«YHUTEX»
[ITaTus 1
Jlanka 1
MydTa 1
[logcTaBka AJ1s1 IpOOUPOK 1
3aKuraJjika 1
CTeK/JIgHHBbIE LAPUKU 10
PeakTuBbI:

C.HsOH ITUJIOBBIA COUPT
H2S04 CepHad KucJjo0Ta
[2+H20 HopHasg Boja
KMnO4 [lepmaHraHat Kaius
H20 JuctuninpoBaHHas Boja (IpOMBIB.)

BHUMAHHUE!!! TAHHAA JIABOPATOPHAA PABOTA
INOAPA3YMEBAET INTPOBEJEHME OIIbITOB B BbITAXKHOM
IIKA®Y 1104 ITIPUCTAJIBHBIM HABJIOAEHUEM YYUTEJIA C
INOBbIIIEHHBIMU TPEBOBAHUAMMU 110 BE3OITACHOCTH!!!

[lopsiA0K BbINOJIHEHUA PA0OTHI

1. TlomecTuTe B NpOOGUPKY 2 MJI KOHLEHTPUPOBAHHOW CEPHOU KHUCJIOTHI
u 1 ™Ma sTtuaoBoro cnuprta. /il paBHOMEPHOTO HarpeBaHUs U
npefoTBpallleHusl BbIOpACbIBAaHUS >XUJKOCTH JA00aBbTe B NPOOUPKY C
MIOMOLbI0 MUKpOUINATEJ/IsI HECKOJIbKO CTEKJ/ISIHHBIX IIAPUKOB (KUIEJOK).



2. 3akpouTe TMNpOOHUPKY MNPOOKOM C Ta300TBOJHOW TpPYyOKOU U
3apUKCUpyHTe e€ Ha LITaTUBe JabOpaTOPHOrO MOAYJSA B 30HE [Js
HarpeBa. Ha KoHel, ra3ooTBOAHOW TpPyOKH HaJleHbTe CUJIHWKOHOBYIO

TPYOKYy.
3. ITloarotoBbTe ABe NPOOUPKHU: B IEPBYIO HAJIEWTE 2 MJI HOJHOW BOJbI, a
BO BTOpPYyH — 2 MJI NOJKHUCJEHHOrO pacTBOpa IepMaHraHaTa KaJus,

NIOCTaBbTE X B IITATUB [IJIs1 IPOOUPOK.

4. BxkJro4uTe HarpeB IPOOUPKU C Fa300TBOJHOU TPYOKOM Ha MAaKCUMYM.

5. OnycTtuTe CBOOOJHBIA KOHEL, ra300TBOJAHON TPYOKHU B MPOOUPKY C
MOJHOM Boou. HaburoanTe 3a NpOUCXOAAIIMMY U3MEHEeHUSMHU.

6. He nmpekpaiaa HarpeBaHUs U3BJIEKHMTE KOHeL, CUJIMKOHOBOW TPYOKHU
M3 NPOOUPKHU C MOJHOM BOZOM, IPOMOMTE €ro JUCTU/JINPOBAaHHOW BOJOM U
OIlyCTHUTEe B IPOOUPKY C paCTBOPOM IlepMaHraHaTa KaJuausd. HabusroganTe 3a
W3MEeHEeHUIMHU, IPOUCXOJALUIMUMU C IEPMAaHTaHATOM KaJIUSl.

7. OTcoefUHUTE OT ra300TBOJHOM TPYOKU CUJIMKOHOBYIO TPYOKY.

8. [llomoxrute BblJeNAIOLIENCA a3 C IOMOLIbIO 3aKUTaJKu. HaburopanTe
3a rOpeHueM 3TUJIEeHA.

9. BpIkiIOYKTE Harpes.

10. 3anumuTe cBoM Hab0AeHUs1. COCTaBbTe YpaBHEHUS pEAKLIU .

Puc. 2 — Ycra"oBka Ji MOTy4YeHUs STUJICHA.
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[IpakTyeckas pa6ota Ne 3.
CupThl

Ienb:

XuMHn4yeckKas nmocyaa:

N3y4uTh CBOKCTBA CIUPTOB.

[Ipo6bupku 6

06opyaoBaHue:
Y4eOHO-/1ab0paTOPHBIA MOAYJIb «YHUTEX» 1
[ITaTus 1
Jlanka 1
MydTa 1
[lopcTaBka AJ11 1pOOUPOK 1
Mukpoumnaresb 1

PeakTuBbI:

C2HsOH ITUJIOBBIM CIUPT
CsH110H N30aMuUI0OBBIN CIUPT
CsH70OH M300ponuioBeIv CIUPT
C3H4(OH)3 CnunepuH
CuSO4 CysbdaTt menu
H2S04 CepHad KUcJIOTA
NaOH 'napokcug HaTpusa
K2Cr207 Bbuxpomat Kanus
HCI CoJsiiHad KHACI0Ta
ZnCl; Xa0pua iMHKa
H20 JuctuinnpoBaHHasi Boja (MpoMBbIB.)

l'[opﬂ/:[ox BBIINTIOJIHEHU A paﬁoTbI

OneIT 1. PACTBOPpUMMOCTb CIIMPTOB B BO/J €

1. HaseiiTe B nepBy10 NpoOMpPKY NPUMEPHO 2 MJ 3TUJI0BOrO cnvupTa. Bo
BTOPYI0 NPOOUPKY 106aBbTe 2 MJI U30aMHUJIOBOTO CIIMPTA.
2. JlobaBbTe B 00e NpoOHMPKM 10 2-3MJ BOAbI M B306OJITANTE

COZIEP>KUMOE MPOOUPOK.

3. Ha6uropaiiTe pa3n4yHoOe MOBeJleHHe CIUPTOB B BOJIE.
4. 3amnuuuTe CBoW HabsoaeHUda. CiesanuTe BbIBOABI.



OnsIT 2. [IosnyyeHue riimneparta Mmeau

1. HaneiiTe B 4KCTyI0 NPOOUPKY 2 MJ pacTBopa cysbdaTa Meau U 2 MJ
pacTBopa rUAPOKCH/Ia HATPUSL.

2. Hab6uarwpaiiTe uameHeHus B npobupke. O6paTuTe BHMMaHUE Ha IBET
ocajika.

3. PasgenuTe CcBeXeNpUrOTOBJIEHHBIM THAPOKCUJ], MeJU Ha /[Be
NPOOUPKHU.

4. JlobaBbTe B MepBYyH NPOOHUPKY MO KalJsM 3TUJIOBBIA CIOUPT, a BO
BTOPYIO NPOOUPKY — TJIMIEPHH.

5. OTMeTbTe, B KaKOoM NpOOHPKeE NPOUCXOAAT U3MEHEHHS.

6. 3anuiIUTe CBOW HAOJIIOJEHUS U COCTaBbTE YPAaBHEHHUS peaK U .

OnbIT 3. OKMC/IeHHe CIUPTOB XPOMOBOM CMeChI0

1. HauneliTe B ABe NPOOUPKHM IO 1 MJ1 AUXpoMaTa KaJus.

2. Jlo6aBbTe B KaXK/Ay0 MPOOUPKY MO 2 MJI pacTBOPa CEPHOU KUCJIOTHI.

3. Jlo6aBbTe B NepBYyH NPOOUPKY 3-4 KalJIM 3THUJIOBOrO CIOUPTA, a BO
BTOpPYI0 NPOOUPKY — CTOJIBKO e KaleJb U30IPONHUI0BOr0 CIUpPTA.

4. HarpeidTe mno oyepegud CoOJep>XUMOe NPOOHPOK B 30HE Harpena
JIAbOpPaTOPHOTO MOAYJIA [0 IOABJIEHHUA IEePBbIX NPU3HAKOB peaKLUU B
KaXKJ[01 IpOOUPKEe.

5. 3anumuTe cBoU HabJoAeHUd. CenaiTe BEIBOJbI.

OnbIT 4. [Ipo6a Jlykaca

[lepBUYHBIEC, BTOPUYHBIE U TPETUYHBIE CIIUPTHI MOYKHO PA3JIMYUTh C TIOMOIIBIO
npoOsI Jlykaca (cMech KOHLIEHTPUPOBAHHOW COJISTHOM KHCIIOTHI U XJIOPUAA
uHKa ZnCly).

1. HaneiiTe B ABe mpoOUpPKU MO 1 MJ 3TUJIOBOTO U HM3ONPOMUJIOBOIO
CIAPTOB.

2. Jlo6aBbTe B KaXAy10 NPOOHUPKY 0 1 MJ1 KOHLLEHTPUPOBAHHOKCOJISTHOU
KHCJIOTBI ¥ 110 OJTHOMY MUKpPOILUNATEJI0 XJI0pHUa UHKA.

3. BcTpsaxuBalTe NPOOUPKU B TEUEHUU 3 MUHYT.

4. OTMeTbTe, B KaKOU MPOOUPKe MPOUCXOASAT U3MEHEHHUs. 3aluLIUTE
CBoU HabJuoaeHus. CoesaiTe BbIBOJBL.
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[IpakTyeckas pa6ota Ne 4.
'napo/in3 aneTuIca/JIMIuI0BOA KUCTO0ThI

Ienb:
[IpoBecTH ruApoJin3 aneTUaCaauIUA0BON KUCAOTHI.

XuMHn4yeckKas nmocyaa:

Mukpounaresab 1

XuMuyeckum ctakad 150 mut 1

O6opyaoBaHue:
Y4e6HO-1a60paTOPHBIN MOAYIb «YHUTEX» 1
PeakTHuBbI:
CH3CO0Ce¢H4+COOH AnleTuJica/JuIIMJIOBast KUCJA0TA
FeCls Xsnopupg xene3sa Il
H20 JAvctyunnvpoBaHHad Boa




[lopsa0K BbINO/THEHUA PAaGOThbI

1. [Ilomectute B XAMHUYECKUHU CTaKaH IPUMEPHO 1.2r
alleTUJICAJIMLIUI0BON KUCJIOTHI U 20 MJI BO/JBI.
2. llepeMemanTe cofepKUMOe CTaKaHa BpalllaTeJbHbIM JBUXXEHUEM

PYKHU.
3. Harpe#iTe cofepMMoe CTakaHa Ha IJIMTKe JIAGOPATOPHOr0 MOJYJIsA

Jl0 KUTIIeHUS].
4. 3arem ybepuTe CTakaH C HarpeBaTe/JbHOW MOBEPXHOCTHU
JIabOpaTOPHOTO MOAYJIS.

5. /JlobaBbTe B MNOJIyYeHHBIA pACTBOP HECKOJIbKO KalleJb pacTBOpa
xaopuja xkesaesa (I11). Kakue npoucxoasatT usmeHeHus?

6. 3anumuTe CBOU HabuoaeHus. CoesaliTe BbIBO/I,.

Puc. 3 — YcraHoBka Jijis TUAPOJIM3a alleTUIICATUIIUIIOBON KUCIIOTHI.
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[IpakTyeckas pa6ota Ne 5.
Anbaeruabl

Ienb:

N3y4uThb 1abopaTOPHBIN CIIOCOO MOTYYEHUS albAETUA0B U
peaKk Uy OKUCJIEHUS albAEeruzioB 0 KUCJIOT.

XumMu4yeckKasa nocyza:

Mukpounaresb 1
[Ipobupku 2
Xumuyecknu ctakaH 400 M 1
XUMHUYeCKUH cTakaH 50 M 1
[Ipo6ka 1

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
3aKuraJjika 1
[lITaTus 1
Jlanka 1
MydTa 1
[lopcTaBka AJ1s1 IpOOUPOK 1

PeakTuBbI:

NH.OH 'uapokcus aMMOHUA
FeCl3 Xnopuy, xkese3a (I11)
AgNOs Hutpat cepebpa
CuSO4 Cynbdat meau
CH20 ®opMasinH
C2HsOH ITUJIOBBINA CIUPT
Cu Menb
H20 JuctuanupoBaHHasi Boja (MIpOMBbIB.)

[lopsAOK BbINOJIHEHUS PAGOThI
OnbiT 1. [lolyyeHMre YKCYyCHOTrO ajibAeruja (3Tana)

1. HauneliTe B npo6upKy 1-2 MJI 3TUJIOBOTO CIHUPTA.

2. O6BeliTe MUKpOIINATEJb MeJHOU MPOBOJIOKOU (5-6 BUTKOB).

3. CHuMMMUTE MOJIYYEHHYIO CIIHMpaJib W, JlEpXKa ee MUHIUETOM 3a NPSIMOU
KOHell, NMPOKaJUTe B IJIAMEHU 3a)KUTaJKH, 4YTOObI MeJb IOKpPbLIACh
YyepHbIM HasieToM okcuzaa meau (I1).
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OnycTuTe packaJeHHYI0 MeJJHYI0 CIIUpaJib B IPOOUPKY CO CIUPTOM.
3aKpoirTe NPOOUPKY MPOOKOM.

[ToBTOpHUTE 3TY ONEpaLUI0 HECKOJIBKO pas.

Ob6paTuTe BHUMaHHe Ha 3alax 00pas3yllerocs YKCyCHOro ajbJeruia
Y Ha U3MEeHEeHUs, IPOUCXOAALME CO CIUPAJIBIO.

8. CocraBbTe ypaBHeHHUS peaKlMi OKHCJIeHUS Meiu IpY HaKaJIMBaHUU U
OKMCJIEHUSI 3TUJI0BOr0 cnupTa okcuzaoM meau (11).

No s

OnbIT 2. Peakus «cepeopsAHOro 3epkasia»

1. Harpeiite B 60sb110M cTakaHe (400 mi) npumepHo 100 ma Boabl 0
KUIIEHUs Ha MJIMTKE JIabopaTOPHOTO MOAYJSI U yOepuTe CTakKaH U3 30HbI
Harpesa.

2. Haneiite B yncTyo npo6upky 1 MJ1 pacTBOpa HUTpaTa cepebpa, 3aTeM
Jl06aBbTe NOCTeneHHO 1 MJl pacTBopa amMMuaka. K o6pasoBaBuiemycs
pacTBOpYy A06aBbTe OCTOPOXKHO MO cTeHKe 0.5 My popmasinHa.

3. IloMmecTtrTe NpOOUPKY B CTaKaH C ropsiyei BOJOM.

4. Ha6usrogaliTe o6pa3oBaHHEe HA CTEHKAX NPOOHUPKH METAJLJIMYECKOro
cepebpa.

5. 3anuuuTe cBov Hab/toAeHHUs. COCTaBbTe ypaBHEHUE PEAKIUH.

OnbIT 3. Okucienue popmasnibaernga rugpoxkcuaom meau (1)

1. Haneiite B npo6bupky 1 mu pactBopa cysbdarta Mmeau (1) u npusneitte
K HeMy 2 MJI pacTBOpa IMJApokcuza HaTpusd. K o6pasoBaBlieMycs ocafKy
npusieite 1-2 ma popmanbaeruaa.

2. 3adukcupyiTe NOpoOHMPKYy Ha IITaTMBE B 30He Harpesa
JIabOpaTOPHOTO MOLYJIS.

3. Harpeiite copep>xuMoe NpOOUPKHU 10 KUTIEHUS.

4. HaburwogarTe, USMEHUJICA JIM 1BET OcazKa?

5. 3anuwuTe cBou HabsoAeHus. CocTaBbTe ypaBHEHUS peaKIvil.
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[IpakTyeckas pad6ota Ne 6.
[losryyeHUe U CBOICTBA HU3IIUX KAPGOHOBBIX KUCJIOT

Ienb:

[ToJly9YUTh YKCYCHYIO KUCJIOTY, U3YYUTh PU3UYECKHE U XUMUYECKHE CBOMCTBA
HU3IIMX KapOOHOBBIX KUCJOT Ha IPUMEpPE YKCYCHON KUCJIOTHI.

XumMu4yeckKasa nocyza:

Mukpounaresb 1
[Ipobupku 7
[Ipo6Ka c ra300TBOHOU TPYOKOU 1
[IuHLeT 1
CUJIMKOHOBAs TPyOKa 1

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
3aKuraJjika 1
[lITaTus 1
Jlanka 1
MydTa 1
[lopcTaBka AJ1s1 IpOOUPOK 1

PeakTuBbI:

CH3COONa Auertat HaTpus
HCOOH MypaBbUHasa KUCJIOTa
CH3COOH YKcycHad KUcCJI0Ta
NaOH 'vapokcup HaTpuA
CuSO4 CynbdaTt menu
AgNO3 HuTtpat cepebpa
CuO Oxcupg Mmeau
Zn HuHK
Jlakmyc
H20 JuctuininpoBaHHasi Boja (MpOMBbIB.)




[lopAa0K BbINO/JIHEHUA PAGOThbI
OnbiT 1. [loslyyeHHe YKCYyCHOM KMCJIOTBI

1. TlomecTuTe B npo6UpPKyY 3-4 I alleTaTa HaTPUS U IPUJIEUTE IPUMEPHO
2-3 MJI pacTBOpaA CEPHOM KUCJIOTHI.

2. 3adukcupyuTe NpoOMPKYy Ha IITaTUBE B 30He Harpesa
JIabOpaTOPHOTO MOAYJIS.

3. 3akpoiTe NpoOUPKY NPOOKOM € ra300TBOIHOM TPyOKoi. HazieHbTe Ha
KOHeEL] ra300TBOJAHOW TPYOKU CUJIIMKOHOBYIO TPYOKY. BK/IloUMTE Harpes.

4. HanelTe B 4YUCTYyI NpPOOUPKY 3-4 MJ BOJbI, YCTAHOBUTE B IITATHUB
JUIS1 IPOOMPOK M BBEJUTE B HEee CBOOOAHBIN KOHEL, CHJIMKOHOBOW TPYOKH.
5. Cnenute, 4TOOBI CEpPHYI0 KUCJIOTYy He MepedbpoCusio B MPOOUPKY C
BO/IOM.

6. OOpaTuTe BHMMaHMe Ha NOsSBJIEHHE 3alaxa YKCYCHOHW KHUCJIOTBHI M
yBeJInueHue 00'béMa B IPOOUPKe C BOJOH.

7. 3anuvuiuTe CBOW HAOJIIOEHMS, COCTaBbTe YPAaBHEHUS pEaKLUU.

OnbIT 2. XMMHUYeCKHe CBOMCTBA YKCYCHOM KHUCJIOTHI

1. PaspenuTe yKCyCHyH KHUCJIOTY, cOOpaHHyr B omnbiTe Nel, Ha Tpu
NPOOHPKHU.

2. Jlo6aBbTe B mnpobupKy Ne1 jakKMyc M HeUTpaJu3yuTe KHUCJIOTY
pPacTBOPOM IIEJIOYH.

3. B npobupky Ne2 no6aBbTe rpaHyJy [UHKA U HarpeuTe /10 MOsIBJAEHUS
INPU3HAKOB peaKLUH.

4. B npobupky Ne3 no6aBbTe okcug meau (I1).

5. 3anuiuuTe cBoMu HabstoAeHUsA. COCTaBbTe YpPaBHEHUS peaKUil.

OnbIT 3. OKMC/IeHMe MypaBbUHOM KUC/I0ThI

1. IlpunenTte B 4yMcTyr npobupky 1 MJ1 pacTBopa HUTpaTa cepebpa u
1 mMJ1 pacTBOpa rUAPOKCHU/IA AaMMOHHUS.

2. OCTOpOKHO NpPUJIEUTE MYPAaBbUHYIO KHUCJIOTY.

3. 3adukcupyiiTe nOpobHMPKy Ha I1ITaTHUBe B 30He Harpesa
JIabopaTOPHOTO MOJYJIsl U BKJIIOYHUTE Harpes.

4. 3anuiuuTe CBOMW HabJitoAeHUsl. CocTaBbTe YpaBHEHHS peaKIUM.
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[IpakTyeckas pa6ora Ne 7.

HOJIY‘IEHPIE M CBOMCTBA BbICIIMX K&pﬁOHOBbIX KHC/IOT U UX

coeMHEHU

Ienb:

U3y4nThb nojiyuyeHUe BbICIIUX KAPOOHOBBIX KUCJIOT, QU3UUECKHUE
U XUMHYEeCKHe CBOKCTBA BbICIIMX KAPOOHOBBIX KHUCJIOT.

XumMu4yeckKasa nocyja:

Mpo6upku 8

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «Y HUTEX» 1
[lITaTtus 1
Jlanka 1
MydTa 1
[loacTaBka AJis1 IpOOUPOK 1

PeakTuBbI:

HCI CoJsisiHasg KHACI0TA
CaCl: Xyopug KaJbuud
MbLi0 X039UCTBEHHOE MBLJIO
NaOH 'napokcu HaTpus
[,+H20 HoaHas Bosa
NazCOs3 Kap6oHaT HaTpus
KMnO4 [lepmaHraHat Kaaus
Macso PactutesibHOE MacJjio
C17H33COOH OJiernHOBas KUCJIOTA
C17H3sCOOH CTeapuHOBadA KMCJI0TA
deHosndTanerH deHosdTaserH
H20 JAuctuninpoBaHHas Boja (IpOMBIB.)




[lopAa0K BbINO/JIHEHUA PAGOThbI
OnbIT 1. [losiyyeHHe BbICIIUX KAPOOHOBBIX KUCJIOT

1. TlomecTuTe B IpoOUPKY 1-2 MJ pacTBOpa X03WCTBEHHOI'O MblJIa.

2. JlobaBbTe CTOJIbKO K€ pacTBOpa COJISTHOW KHCJOTbl M BCTPSAXHUTE
POOHPKY.

3. 3anuwmuTe CBOU Hab/oAeHUsA. CocTaBbTe YpaBHEHHE PeaKLUHU.

OnbIT 2. CBOKCTBA BbICIIMX KAPOOHOBBIX KUCJIOT

1. HaneilTe B npobuUpKy 5-6 MJ BOJbl, A00aBbTe 2-3 KamJM pacTBoOpa
TUAPOKCUJA HAaTpusl, 2-3 KalJid CIMPTOBOro pacTBopa deHosidpTaenHa U
HEMHOI'O CTEAPUHOBOM KUCJIOTHI.

2. BcTpsxHuTe NpoOUPKY U OTMETBHTE OKPACKy pacTBoOpa.

3. 3adukcupydTe nOpoOMpPKY Ha IUTaTHBe B 30He Harpesa
JlabopaTopHOoro MoAyJsd. Bxutouute  HarpeB. Hab6uwpaite  3a
NPOUCXOJAIIMMY peBpaLleHUSIMHU.

4. 3anuumwuTe cBOU Hab0AeHUA. COCTaBbTe ypaBHEHHE PEAKILIUU.

OneiT 3. CBOKCTBA COJIEH BBICHIUX KAPOOHOBBIX KUCJIOT

1. TloMecTuTe B NIpoOUPKY pacTBOP MbLJa.

2. Jlob6aBbTe HECKOJIBKO KaneJib GeHoipTalernHa.

3. 0O6bsACHUTE NOSIBJIEHHE PO30BOM OKPACKH.

4. 3anuummuTe cBOU HabJogeHUsA. CoCcTaBbTe YpaBHEHHUS pPeaKL UK.

OnbIT 4. CBOMCTBA HelNpeAeabHbIX KAPOOHOBBIX KMCJIOT

3aganue 1.

1. IlomecTuTe B IepByK MPOOUPKY HECKOJBKO Kalesb OJIEMHOBOH
KHUCJIOTBI, @ BO BTOPYIO NPOOUPKY — PaCTUTEJIbHOTO MacJia.

2. JlobaBbTe B 06e MpOOUPKU MO 1-2 MJI MOJAHOW BOJbI, HHTEHCUBHO
BCTPSAXHUTE 00e NPOOUPKHU.

3. 3anuwuTe cBoU Hab/toAeHus. CocTaBbTe ypaBHEHUS peaKIMil.

3agaHue 2.

1. TlomecTuTe B TNPOOUPKY 4 KamJM OJIEMHOBOW KHWCJIOTHI, 4 Kamau
pacTBopa nepMaHraHaTa KaJjius ¥ 2 KallJId pacTBOpa KapboHaTa HaTpHsl.

2. BcTpsaxHUTe NPOOUPKY.

3. OO6bsACHUTE UCYE3HOBEHHE PO30BOM OKPACKH.

4. 3anuuiuTe CBOW HabJoAeHUsl. COCTaBbTe ypaBHEHHs peaKIUi.
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[IpakTyeckas pa6ora Ne 8.
[TosryyeHuUe ca0xKHOTO 3PHpa

Ienb:

[Tos1y4uTh C/I0XKHBIN 3UP.

XyuMHu4yeckKas nmocyaa:

[Ipobupku 8
[Ipo6Ka c ra300TBOHOU TPYOKOU 8

O6opyaoBaHue:
Y4eb6HO-1a60paTOPHBIN MOAYJIb «YHATEX» 1
[lITaTtus 1
Jlanka 1
MydTa 1
[loacTaBka AJis1 IpOOUPOK 1

PeakTuBbI:

C2HsOH ITUJIOBBIA COUPT
CH3COOH YKcycHasg KUCJI0Ta
H2S04 CepHad KucJsoTa
H-0 AvctunnvpoBaHHad BoJa

BHUMAHHUE!!! JAHHAA JIABOPATOPHAA PABOTA
NNOAPA3YMEBAET ITPOBEJEHHUE OIIbITOB B BBITA’KHOM
HIKA®Y 1104 TPUCTA/IbHBIM HABJIOAEHUEM YUYUTEJIA C
I[IOBbIHNIEHHBIMU TPEBOBAHUAMMU 110 BE3OITIACHOCTH!!!



[lopsa0K BbINO/THEHUA PAaGOThbI

1. HanedTe B NpoOUPKY 2 MJ 3STHUJIOBOrO COUPTA, 2 MJ YKCYCHOM
KUCAO0ThI ¥ 0.5 MJ1 KOHILEHTPUPOBAHHOU CEPHOM KUC/IOTHI.

2. 3akpouTe NPOOUPKY MPOOKOM C ra300TBOAHOM TPYOKOM.

3. 3adukcupoBaB NOpOOHUPKYy Ha IUTaTUBe B 30He Harpesa
JIabopaTOpPHOTO MoAyJifA. BkiouuTe HarpeB U JOXKAUTECh MOSBJEHUS
yCTOMYUBOTO 3anaxa. OTKJIIYNUTE HAarpes.

4. TlepeMecTuTe NPOOUPKY /Jisl OXJIAXK/AEHHUS B LUITATUB.

5. Tlocne oxnaxaeHus pacTBopa J00aBbTe B MNPOOUPKY 3 MJI BOJAbI,
HaOJII0JalTe pa3/ie/ieHrue CMeCH Ha CJIOU.

6. 3amuiiuTe CBOU HabJoaeHus. CaenaiTe BHIBO/.

Puc. 4 — YcraHoBKa Jij1s TOJTYy4YEHHUS CIOKHOTO 3pupa.
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[IpakTyeckas pad6ora Ne 9.
KpaxmaJs u ero cBoiicTBa

Ienb:
M3y4uTb cBOMCTBA KpaxmaJa.

XuMHn4yeckKas nocyaa:

[Ipobupku 4
[Ipo6ka 1
Xumunyecknu ctakad 400 M 1
Mukpounaresb 1

O6opyaoBaHue:
Y4eb6HO-71a60paTOPHBIN MOAYJIb «Y HUTEX» 1
MarHyuTHBIN MelllaJbHUK 1
[ITaTtus 1
Jlanka 1
MydTa 1
[lopcTtaBka AJis1 1pOOUPOK 1

PeakTuBbI:

Kpaxman Kpaxmaun
I2 CrupTOBOW pacTBOp UoJa
H2S04 CepHad KUcJIO0TA
CuSO4 CysbdaTt menu
NaOH 'napokcu HaTpusa
H-0 AvctunnvpoBaHHad Boa

[lopsiAOK BbINOJIHEHHUSA PAGOTHI
OnbIT 1. [IpuroroB/ieHHe KpaxMaJbHOI0 KJ1eHucTepa

1. HaseliTe B XUMHUYECKUM cTakaH okoJsio 100 MJ1 BOJIbl, IOCTaBbTE €0 B
IIEHTP CTEKJSHHOM HarpeBaTeJbHOW MMOBEPXHOCTU JiabOPATOPHOTO
MOJYJISl U HarpeuTe 10 KUIIeHHUS.

2. OnyctuTe B CTakaH SIKOPb MarHUTHOW MeEIIAJIKMU W BKJIOYUTE
nepeMellBaHUe.

3. [lomectuTe B yUCTyt0 NpOoOUPKY 1 I KpaxmaJa.

4. JlosieliTe B IPOOHPKY C KpaxMaJsioM XOJIOZHYIO BOAY, TaK UYTOObI 06'beM
*KMJIKOCTH COCTaBUJI He 6oJsiee 1/3 06'beMa NpOOUPKHU.



5. 3akpoiiTe NpoOUPKYy NPOOKOW U B3OOJITAlTE KUAKOCTb B NPOOUPKE,
1mocje 4Yero OBICTPO IepeJsielTe CoJepKUMOoe NPOOHPKU B CTaKaH C
KHUIISIIEX BOJIOM.

6. IlepemeliuBaiiTe coJlep>kMMOe CTaKaHa A0 06pa30BaHHUs MPO3PAYHOTO
KOJIJIOUZHOT'0 pacTBOpa KpaxMaJIbHOTO KJjeucTepa.

7. Yb6epuTe cTakaH M3 30Hbl HarpeBa YM, ocTyaudTe pacTBOp H
WCI0JIb3YUTEe KpaxMaJIbHbIW KJIeNCTep AJI4 MoCAey0IIAX ONbITOB.

OnbIT 2. /leiicTBMe H0JA HA KpaxMaJl

1. HaneiiTe B npo6bupKy 2-3 MJI OXJIQXKJEHHOT'0 KJehcTepa U 100aBbTe
HECKOJIbKO KameJsb CIAPTOBOr0 pacTBOpa Uo/a.

2. OTMeTbTe U3MEHEHHUS.

3. Harpeiite copepxrumoe NpoOUPKH.

4. Hab6uawgalTe 3a UI3MEHEHUSIMHU, IPOUCXOAAIIMMHU B MIPOOUPKE.

5. 3anumuTe CBOW HAaOJIIOAEHUS U CAeJIaiTe BbIBOBI.

OneIT 3. 'maposn3 Kpaxmasia

1. HaneliTe B nepByr NpoOUPKY 3-4 MJ KpaxMaJIbHOTO KJeucTepa M
2 MJI pacTBOpa CEPHOM KUCJIOTHI.

2. HarpeiTe cogepxruMoe NPOOUPKHU 10 KUTIEHUSI.

3. Yepe3 5 MMHYT mocje Hayajla KWNEHUs NpPeKpaTUTe KUNSYEHHUE U
OCTyJIMTe pacTBOpP, yOpaB NPOOUPKY U3 30HBI HArpeBa JiabOpaTOPHOTO
MOJYJIA.

4. Jlo6aBbTe B OCTBIBIIMK pacTBOp 3-4 MJ pacTBopa THAPOKCHUJA
HaTpHUA AJ11 HEUTpaIrU3al i CEPHOU KUCIOTHI.

5. B 4uctol npobupke mnoJiyduTe CBexxUH rujapokcuy Menau (II) u
/l06aBbTe ero B NEPBYI0 MPOOUPKY.

6. HarpeiiTe comepxMMoe IepBOU NPOOUPKH.

7. 3amuiiuTe HAOJIIOAEHUS U CAeJlaliTe BbIBO/bI.
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[IpakTyeckas paoora Ne 10.

YrieBoabl

Ienb:

XuMHn4yeckKas nmocyaa:

O6opyaoBaHue:

PeaKTHUBBI:

M3y4uTh CBOKCTBA YTJIEBOOB.

[Ipobupku 4

XuMnueckum ctakad 100 M 1

Y4eb6HO-1a60paTOPHBINA MOAYJIb «Y HUTEX» 1
[lITaTtus 1

Jlanka 1

MydTa 1

[loacTaBka AJis1 IpOOUPOK 1

C12H22011 Caxaposa
CeH1206 [s1r0k03a
H2S04 CepHad KucJsoTa
CuSOq4 Cynbdat meau
NaOH ['napokcu HaTpus
AgNO3 HuTtpat cepebpa
NH1sOH 'Mapokcug aMMOHUA
UHukaTopHasa bymara

H-0 AvctunnvpoBaHHad Boa

[lopsaAOK BbINOJIHEHUS PAGOTHI

OneiT 1. B3aumojeiicTBHEe aMMHA4YHOrO pacTBOpa OKcHJa cepeépa c

IJINKO30H1

1. HaneliTe B XMMHUYECKHUH cTaKaH 0KoJio 50 MJ1 BOAbI, IOCTaBbTE €ro Ha
IJIUTKY JIaOOpaTOPHOTO MOAYJIS U JOBEAUTE 10 KUIIEHUSI.

2. Haneiite B uyucTyto npobupky 1My pacTBopa HUTpaTa cepebpa H
npuJaerTe K HeMy 1 MJ1 pacTBOpa aMMHaKa.

3. /Jlo6aBbTe K 06pa30BaBIIEMYCSI paCTBOPY 2 MJ paCTBOpA IJIFOKO3BI.

4. TloMmecTuTe NPOOUPKY B CTaKaH C KUMSIEN BOJOMH.

5. 3anumuTe cBou Hab/0eHHA. CocTaBbTe ypaBHEHUE peaKIUU.
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OnbIT 2. B3aumogenicreue rugpokcuga meau (II) c rawokoson

1. Haneute B uuctyro npobupky 1 ma pactBopa cyiabdata Megu (II) u
npuJiedTe K HeMy 1 MJI pacTBOpa rUApOKCH/A HATPUS.

2. Jlo6GaBbTe K [IOJIy4eHHOMY 0CaZIKy 1 MJ1 pacTBOpa IJIFOKO3BI.

3. OTMeTbTe U3MEHEHMS, IPOUCXOJALINE B IPOOUPKE.

4. HarpenTe comepkuMoe NPOOUPKH.

5. HabuawpaiiTe 3a HW3MEHEHUSMH, NPOUCXOAALIUMH B NPOOUPKE B
pe3yJ/ibTaTe HarpeBaHHUS.

6. 3anuuuTe CBOM Hab/toJeHUusl. CocTaBbTe YpaBHEHUS peAKIUH.

OnbiT 3. B3aumojeiicTBUe aMMHUA4YHOIO pacTBOpa OKCHJAA cepeopa C
caxapo3ou

1. HarpeWTe BoAy 0 KUIIEHHUS B XUMUYECKOM CTaKaHe.

2. HasenTe B mepByr npo6upky 1My pacTBopa HUTpaTa cepebpa U
Jlo6aBbTe K HeMy 1 MJ1 pacTBOpa aMMHaKa.

3. IlpuseriTe K NoJly4eHHOMY pacTBOPY 2 MJI pacTBOpa caxapo3bl.

4. TlomecTuTe NPOOGUPKY B CTAaKaH C KUNSLIEX BOAOMU.

5. HaseliTe Bo BTOpYI0 NpOOUPKY 2 MJI pacTBOpa caxapo3bl U 00aBbTe
HeCKOJIbKO KalleJlb pa30aBJIeHHOM CEpHOM KUCJIOTHI.

6. IlomecTrTe BTOpPYI NPOOUPKY B CTAKAaH C KUNSALLEN BOJOM.

7. Yepe3 5 MUHYT oxJlaZijuTe BTOPYIO NPOOHPKY NPOOUPKY, IOCTAaBUB €€ B
IITAaTUB JIJ11 IPOOUPOK.

8. /JlobaBbTe B OXJaXJAEHHbIM pacTBOP BTOPOM NPOOUPKH HEMHOIO
pacTBopa ULIeJIOYM 0  CJA0OILEeJJOYHOM  peaknuu (MCIOJIb3yWTe
YHUBEpPCaJbHYI0 UHAUKATOPHYI0 OyMary).

9. K nosaydyeHHOMy pacTBOpy A06aBbTe 1 MJI pacTBOpa HUTpaTa cepebpa
u 1 Ms1 pacTBOpa aMMHakKa.

10. TloMecTuTe BTOpYIO NPOOUPKY B CTAaKaH C KUMAILENA BOJOM.

11. 3anumuTe cBov HabutogeHUs. CocTaBbTe ypaBHEHUSI peaKIUi.
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[IpakTyeckas pa6ora Ne 11.
AMMHOKHUCJIO0THBI. beJkKnu

Ienb:

XuMHn4yeckKas nmocyaa:

O6opyaoBaHue:

PeaKTHUBBI:

I/I3y‘{I/ITb CBOMCTBA aMUHOKHUCJIOT U 6EJKOB.

[Ipobupku 5

Mukpounaresb 1

Y4eb6HO-1a60paTOPHBINA MOAYJIb «Y HUTEX» 1
[lITaTtus 1

Jlanka 1

MydTa 1

[loacTaBka AJis1 IpOOUPOK 1

NH:CH.COOH AMUHOYKCYCHast KUCJIOTA
bBesok Besiok KyprHOro sguna
(ny Ka3eunH)

H2S04 CepHada KUcJI0Ta
CuSOq4 CynbdaT Mmeau
NaOH ['uapokcu HaTpUs
CuO Okcupg menu
H20 AvctyuiivpoBaHHad BoJa




[lopsa0K BbINO/THEHUA PAaGOThbI

OnpIT 1. [ToslydyeHre MeJHOM COJTM aMUHOYKCYCHOM KUCJIOThI

1. HaneilTe B npobupky 2 MJ pacTBOpa aMHUHOYKCYCHOM KHCJIOTHI,
Jlo6aBbTE MUKpOIIIATEJeM OPOIIOK okcuga Mmeau (II).

2. HarpeiiTe cogepxumMoe NPOOUPKU 10 KUTIEHUSI.

3. OTMeTbTe U3MeHEHMS, MPOUCXOsIINE B IPOOHUPKE.

4. 3anuviuuTe CBOW HAOJIIOJIEHUS U COCTABbTE YPAaBHEHHE PEAKLUH.

OnbIT 2. leHaTypanus 6esKa

1. HauneliTe B npo6upKy 4 MJ1 pacTBopa 6eJjika KypyuHOTO SIMIIA.

2. Harpeunite copepxuMoe 1NpoOUpPKU A0 KuneHus. OTMeThbTe
NIOMYTHEHHE pacTBoOpa.

3. 3amnuuiuTe CBOU HaOJIIOAeHUS.

OnpiT 3. OcaxxkaeHue 6eJIKa COJISIMHU TS KeJIbIX MeTaJ/IJIOB

1. HauneiiTe B mpobupky 1-2 ms pacTBopa 6esiKa KypUHOTo filia U
MeJ|JIEHHO, NpPU BCTPSAAXUBAHWM, MO KaIUIAM [J00aBbTE HACbIIEHHbIN
pacTBop cyJibdaTa Meu.

2. 3amuiiuTe CBOU HabJogeHus. CaenaiTe BHIBO/.

OneIT 4. buyperoBas peaknusa

HaneliTe B mnpo6upKy 2-3 MJI pacTBopa 6esika KYPUHHOTO SIH1IA.
Jlo6aBbTe 2-3 MJ1 pacTBOpa TMAPOKCHAA HATPUS.

[lepeMemaiiTe CTeK/IIHHON NaJI0OYKOW peaKLIMOHHYI0 CMECh.
[Ipuneiite 1-2 mu1 pactBopa cysibdata Meau (1) v nepemeraiiTe.
3anuuiMTe HaOJIIOJEHUS U JaiTe UM 00'bsICHEHUE.

o B g o
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[IpakTyeckas padéora Ne 12.
PelieHue skcnepuMeHTa/IbHBIX 3a4a4 Ha pacno3HaBaHUe
OpraHu4YecKHUx BellecTB

Iennb:

Hay‘-II/ITbCH CaMOCTOATEJIbHO ITPOBOAUTD OIIBITHI, UCII0JIb3YA NPEAJIOKEHHbIE
pPE€aKTHUBLI, IPUMEHATb TEOPETUICCKHUE 3HAHUA OJId pPEIICHUA
9KCIIepUMEHTAJIbHbIX 3a/1a4, 00BSCHATD Ha6JI}O,[[eHI/IH U pe3yJibTaThbl
IIPOBOAUMBIX OIIBITOB.

XuMu4yeckKasa nocyza:

KoMIJIeKT XMMHUYecKol mocyabl 1

06opyaoBaHue:
[udposas sabopaTopus YHUTeX «Xumusa» 1
PeakTuBbI:
KoMI/IeKT XMMUYeCKHX PeaKTUBOB 1
IlopsAA0K BbINO/JIHEHUA PaGOThI
3agava 1.

1. HcnobelTalTe pacTBOp aleTraTra HaTpua UHAUKaTopoM. Kakasa cpepna
(kucsasi, 1iesiouHasi, HeWTpaJibHasi) CO3JlaeTCs MpPU TUAPOJIM3€E JIaHHOU
cosun?

2. JlokaxuTe ONBITHBIM IyTeM, YTO B COCTaB IIOJIM3TWUJIEHA BXOAAT
yrJjiepoz U BOLOPOA.

3. JlokaxuTe, YTO BbIJJAHHOE BelIeCTBO OTHOCUTCHA K Henpejes/bHbIM
OpraHUYeCcKUM COeJUHEHU M.

4. JloKakuTe, YTO BbIJIaHHBIK pacTBOP — pacTBOpP popMaJibjerua.

5. YeM 006BACHUTBH, UTO COK CIeJIOTO s0JIOKa [JaeT IpPU HarpeBaHUHU
XapaKTepHYI KauyeCTBEHHYI peakIiuio ¢ rujpokcujgom menau (II), a cok
HEeCIeJsIoro 16J10Ka — CHHee OKpallMBaHUe C HoA0M?
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3agava 2.

OnpenennTe, B KAKOU U3 JIByX NIPOOUPOK O€3 3ITUKETOK HAXOAUTCS:

1. TyiMuepuH v 3TUIOBbBIU CIIUPT.
2. PacTBOp Lles104Y¥ U paCTBOP MblJIA.
3. MypaBbrHadA U YKCYyCHasd KUCIO0TA.
4. YKcycHad KUCJIOTA U 3TUJIOBBIX CIIUPT.
5. T'sunepuH u riawkosa.
3azava 3.

1. B ABYyX CKJISIHKax 0e3 3TUKeTOK HaX0JATCA Oypble pacTBOpPBI: B OJHON
— HoJHadA BOJa, B Apyron — xsopuy xkesesa (I1l), kakue oprannyeckue
BellleCTBa MOXKHO B34Th B KayeCTBe PeaKTHUBOB [Jid OllpeiesIeHUs KaX/0ro
U3 [IpeJiJI0KEeHHbIX BelleCcTB?

2. Kakuve opraHuyeckKde BelllecTBA MOXHO paclo3HaTb, HMed
CBEXKEeNPUTOTOBJEHHbIN ruZpokcug meau (I1).

3. B oaHy npobupKy NOMeCTUJIA TeKCaH, B pyryio — rekceH. CoctaBbpTe
[IJIAaH pacno3HaBaHUA 3TUX BelleCTB.

4. B Tpex npobupkax 6e3 3TUKETOK HaXOJATCA Clelyloliyde BellecTBa:
IPOINUOHOBAsA KUCA0TA, pacTBOp $opMasibJeru/ia, nponaHoJ. [Ipu noMmoiu
KaKUX XMMHUYECKHUX PeaKLUKi MOKHO Pa3/IMYUTh 3TH BellecTBa?

5. B Tpex ckisgHKax 0e3 3TUKETOK HAxXOAATCA pPacTBOPbI [JIIOKO3BI,
caxapo3bl U KpaxMmasa. CocTaBbTe IJIAaH pacClioO3HAaBaHUA 3TUX BelleCTB
HeCKOJIbBKMMU CIIOCOOaMH.

6. B Tpex npo6Gupkax HaxoAATCHA KHUCJOTBHI: MypaBbHHas, YKCyCHad,
oJleMHOBad. Pacro3HanTe Kax/y10 U3 HUX.
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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
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