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HOACHUTEJIBHASA 3AITUCKA
1. OcHOBHbBIE XapaKTePUCTHKHU 00pa30BaHUS

Jannast oOpa3oBaTenpHasi mporpaMma OOECHEYHMBAECT YCBOCHHE YUaIMMHCS
BOKHEUITUX XMUMHYECKUX 3aKOHOB, TEOPUH W TOHATHHA, (OPMHUPYET
MPEJICTABJICHUE O POJIA XMMHUH B OKPY’KAIOIIEM MHUPE M KU3HU 4enoBeka. [lpu
3TOM OCHOBHOE€ BHUMAHUE YAECIAECTCS CYIIHOCTH XUMUYECKUX PEAKIIMN U METOAAM
UX OCYLIECTBIICHHUS.

OgHUM M3 OCHOBHBIX MPHUHIIMIOB MOCTPOCHUS MPOTPaMMBbl SIBJISIETCS MPUHIIMI
JOCTYITHOCTH. OKCIEPUMEHTAIbHBIE JIaHHBIE, MOJYYEHHBIC YYalIUMHUCS IpU
BBITIOJTHEHUH KOJIMYECTBEHHBIX ONBITOB, MO3BOJSIOT YYAIIUMCS CAMOCTOSATEIBHO
JleJlaTh ~ BBIBOJBI, BBISABIIATH 3aKOHOMEPHOCTU. [loaxonpl, 3aloKeHHbIE B
coJiep>kKaHue POrpaMMbl Kypca, CO37al0T HEOOXOAUMBIE YCIOBHS ISl CACTEMHOTO
YCBOGHHMSI YYalllMMHUCS OCHOB HayKd, JUIsi OO€CHedYeHHUs pPa3BUBAIONIETO U
BOCIUTHIBAIOIIETO  BO3JACHCTBHS ~ OOy4YeHMsT HA  JIMYHOCTh  y4alllerocs.
dopmupyeMble 3HaHUS JOJDKHBI CTaTh OCHOBOM CUCTEMBbI YOEKICHHUI IIKOJIbHUKA,

HCHTPAJIBbHBIM AJPOM €T'0 HAYYHOI'O MHUPOBO33PCHUA.

HopmaTnBHO-IPAaBOBYI0 OCHOBY NPOIrPAMMBbI COCTABJISAIOT:

- Koncruryuusa Poccuiickoit @enepanyu (c1.43);

- ®enepanbHblil 3akoH PO 273-D3 «O06 obpazoBanuu B Poccutickoit denepanum»
ot 29 nekabps 2012 r.;

- ®enepanpubiii 3akoH OT 31.07.2020 r. Ne 304-®3 «O BHeCeHMH U3MEHEHUU B
®denepanbbiil 3akoH «O0 oOpa3zoBanuu B Poccuiickoii deneparumy mo BOIpocam
BOCITUTAHUS 00YyJaIONUXCS,;

- ®enepanbhbiii 3akoH PO ot 24.07.1998 Ne 124-D3 «O0 OCHOBHBIX rapaHTHsX
npaB pedenka B Poccuiickoit @eneparum» (B peaakuuu 2013 r.);

- Crparerus pa3Butus Bocniutanust B PO Ha nepuoa no 2025 roga (pacnopsibkeHue
[TpaButenscTBa PO o1 29 mas 2015 r. Ne 996-p);

- IlocranoBnenue ['maBHOrO rOCYIapCTBEHHOTO CaHUTapHOro Bpaya PO
0104.07.2014r. Ne 41 «O6 ytBepxaenun CanlluH 2.4.4.3172-14 «CanutapHo-
AMUACMHUOJIOTUYECKHE TPEOOBAHMSI K yCTPONCTBY, COJCPKAHUIO U OPTaHU3AIUU
pexxrMa paboThl 00pa3oBaTEIbHBIX OpraHU3aIui JOMOJHUTEIBHOTO 00pa30BaHUs
nerein» (nanee — CanlluH) (B penaxiuu 2020 r.);

- CaHMTapHO-3MHIEMHOJIOTHYECKHE TpPeOOBaHUS K YCJIOBUSIM M OpraHU3aliu
OOy4eHMs] ¥ BOCIHMTAHMS B OPraHU3alMAX, OCYHIECTBIISIIONIUX 00pa30BaTEIbHYIO
NEATEeIbHOCTh 1O  aJalTHPOBAHHBIM  OCHOBHBIM  00I11€00pa30BaTEeIbHBIM
nporpaMMaM Jijisi 0Oy4aroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMU 370POBbs /
CanlluH 2.4.2.3286-15 // [IloctaHoBieHHWE TJIAaBHOTO TOCYIapCTBEHHOTO
canutapHoro Bpauda Poccuiickoit @enepanuu ot 10.07.2015 Ne 26;



- Konnenuus pa3BUTHUS JIOTIOJIHUTEJIBHOTO oOpa3oBaHUs neTei
(pactiopspkenuelIpaButenbctBa PO ot 04.09.2014r. No 1726-p) (manee -
Konnenius);

- IIpoext Konuenmuu pa3BuTust JOTOJHUTEIBHOTO oOpa3oBanus aerei 10 2030 r.
- ITacmopt denepanpHOoro mMpoekTa "Ycmex Kaxmaoro pedeHka" (yTBep)KIeH Ha
3aCceIaHny MPOEKTHOTO KOMHUTETA TI0 HAlMOHALHOMY TpoekTy "O6pazoBanue" 07
nekaopst 2018 r., mporokon Ne 3);

- Ilpukaz MuHucrepcTtBa 0oOpa3oBaHusi M Hayku Poccuiickoii ®enepaunu OT
23.08.2017 1. Ne 816 «O06 yrBepxkaenuu llopsika mpuMeHEHUsT OpraHU3AUSIMU,
OCYHIIECTBIISIONMMUA 00pa30BaTEIbHYIO JIESITEIbHOCTh, JEKTPOHHOTO OOY4YEHUS,
JCTaHIIMOHHBIX oOpa3oBaTeIbHBIX TE€XHOJIOTUI npu peanuzanuu
00pa3oBaTeIbHBIX TPOTPaMM;

- IIpuka3z Munucrepctsa npocsemenus Poccniickon @eneparuun 0109.11.2018 r.
No 196 «OO6 yrBepxknenuun Ilopsaka opraHu3alii U OCYIIECTBJICHUS
00pa30BaTeNbHON AESATENBHOCTA MO JOMOJHUTEIBHBIM 0011e00pa30BaTeIbHBIM
nporpammam» (naiee — [lopsinok) (B pepakiuu 2020 r.);

- [Tpuka3z MunuctepcrBa npocsemienns Poccuiickoit @enepanuu ot 13.03.2019 Ne
114 «OO0 yTBepkJIeHUU TOKa3aTeliel, XapaKTepU3yIIINX OOIIue KpUTEPUu
OLICHKM KayecTBa YCJIOBUW OCYHIECTBIEHUS OOpa30BATEIbHON J1€ATEIbHOCTH
OpraHu3alysIMH, OCYILIECTBISIOIIUMH  00pa30BaTENIbHYI0 AESTENBHOCTh IO
OCHOBHBIM 00111€00pa30BaTENbHBIM MPOrpaMMaM, 00pa30BaATEIbHBIM MPOrpaMMaM
CpeaHero  mpodecCUOHAbHOTO  00pa30oBaHMs, OCHOBHBIM  IpOTrpaMmam
poeCCHOHAIBHOTO  OOYYeHHMS, JONMOJHHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM
porpaMmmamy;

Mertoauyeckre peKOMEHJALNHN:

-MeToanueckue  peKOMEHAAIMUM 1O  MPOEKTHUPOBAHUIO  JOMOJHUTEIbHBIX
oOlIepa3BUBAOIIMX  [porpamMM  (BKJIOYass  pPa3HOYPOBHEBBIE  MPOrPAMMBbI)
(pa3zpaboranneie ~ MwunHoOpHayku  Poccum  coBmectHo ¢ T'AOY  BO
«MOCKOBCKMWTOCYTAPCTBEHHBIN  NE€JAarorndeckuii  yHusepcurer», OI'AY
«DenepanbHbIA  MHCTUTYTpa3BUTUA oOpazoBanus», AHO JIIIO «OtkpsiToe
oOpazoBanuey», 2015r.) (ITuceMo MwunHCcTepcTBa 00pa3oBaHusi U Hayku PD ot
18.11.2015 Ne 09-3242);

- Meroauueckue  peKOMEHJAIMU 1O  peaju3alud  aJalTUPOBAHHBIX
JOTIOJTHUTENBHBIX ~ 00IIe00pa3oBaTelbHBIX  IPOrpaMM,  CIOCOOCTBYIOIIMX
COLIMAJIBHO-TICUXOJIOTUYECKOM peadbmIuTanuu, npodeccuoHanTbHOMY
CaMOOIIPEACIICHUIO JeTeil ¢ OrpaHUYEHHBIMH BO3ZMOXHOCTSIMH 3/I0POBbsI, BKIIIOUAsI

NeTeH-UHBAIUIOB, C YYE€TOM HUX O0COObIX 00pa3oBaTeNIbHBIX MOTPEOHOCTEH.
(ITucbmo MunucrepctBa oopazoBanus u Hayku PO Ne BK-641/09 ot 26.03.2016);



- Ilpumepnas mporpamma BoCIIUTaHUs. Y TBEpKICHA HA 3aceqannu denepaabHOro
y4eOHO-METOIMUECKOTO 00beAMHEHU 1Mo obmemy oOpazoBanuio 02.06.2020 r.
(http://form.instrao.ru

- Meroaudeckue peKOMEH/IAIUH 10 pa3paboTKe MporpaMM BOCITUTAHHUS

AKTYaJIbHOCTH IPOrPaMMbI

AKTyaqbHOCTh MPOTPAMMBI OOYCIIOBJIEHA TEM, YTO B HACTOSIIECE BpEMsI
OIHOM W3 BeOymMX TEHICHIUNA pedopmupoBanus o60mero oOpa3oBaHUS
BBICTYIMA€T TYMAaHHCTHYECKAs TapajurMa, Mperoaramiias Co3aHue yCIOBUN
JUIST TIPOSIBJICHHSI WHAWBHIYaTbHOCTH, BBISBICHHE W ONTHMAJIbHOE pa3BUTHE
KpPEaTHUBHBIX BO3MOYKHOCTEH JTMYHOCTH.

[IpuopurerHoit 3agaueii obiero o0pa3oBaHusi CTaHOBUTCA (DOPMUpPOBAHHE
HE TOJIbKO MHTEJIJICKTa 00YJaronuXcsl, HO U TyXOBHOW, M AMOIIMOHAIILHOM Chephl,
TBOPYECKOTO TOJX0Ja K TPYIy, YTO MPEACTABIACTCSA yclIoBUEeM 3()PEKTUBHOCTH
Oynymeil npodeccuoHaIbHON  NESITENBHOCTH M COLUMAIBHOW  aJanTaluu
IIIKOJTPHUKOB. B COBpeMEHHBIX YCIOBHSIX HEOO0XOaWMa BBIPAOOTKAa HOBBIX
MOJIXO/IOB M PENICHUI ISl ONpe/esieHusl MpaBUIbLHOM cTpaTeruu (GOpMUPOBAHUS
TBOPUYECKHUX CIIOCOOHOCTEHN YelloBeKa.

OT1iuvuTebHBbIE 0CO0EHHOCTH MPOrPaMMbl, HOBU3HA
[Iporpamma nMeeT NPUKIIAIHYIO0 HAIPABIECHHOCTD U CIIYKUT ISl YAOBJIETBOPEHUS

WHIUBUIYyAIbHOTO WHTEpPEca yJYaluxcs K HM3yYCHWIO W TPUMCHEHHWIO 3HaHWI
MaTEeMAaTHKH MPU PEIICHUH PACYCTHBIX 3a7a4.

[To3BomsieT cUCTeMaTU3UPOBATh 3HAHUS 00 OCHOBHBIX THITAX PACUETHBIX 3ajad,
yrayOuTh 3HAHUS O CIOCO0axX pElIeHHs 3a]ad M €ro M3ydeHue CrocoOCTBYET
pPACHIMPEHUIO TPEIMETHBIX 3HAHUN 1O XWMHHU, CO3HATEIHLHOMY BBIOOpPY MYTH
nanpHenero mpo@uibHOTO OOYyYEeHHs, CaMOOMPENEICHUI0 B OTHOIICHUU
COOCTBEHHOW  JEATEIbHOCTH Ha  E€CTECTBEHHO-MAaTEMaTHYECKOM  mpoduie.
dopMupyeT OCO3HAHHBIE M MaTEMaTHYECKH OOOCHOBAHHBIE yYMEHHUS W HAaBBIKH
BBITIOJTHCHUS BBIYUCIIMTEIIBHBIX OIeparuii u pemieHus 3aaad. Kpome Toro, kypc
MO3BOJIIET CHUCTEMATH3UPOBaTh W coOpaTh B €AWMHOE I€J0€ 3HAHUA O
CTEXHMOMETPHUYCCKUX 3aKOHaX,CIToco0ax penieHUS XUMHUYSCKHX 3a7ad M HUX
CTEXHMOMETPUIECKOM 00OCHOBAaHWH, TaK KakK JaHHBIA MaTepuand B 6a30BOM Kypce
XUMUU PACCESH M0 Pa3IMIHBIM TEMaM.

Ajpecar nporpaMmmbl
Uucnennsiii coctaB rpynnbel 10-12  yemosek. IIporpamma paccuutana Ha
oOyyarommxcs B Bo3pacte otl5--16 ner.
3auncneHre Ha MPOrpaMMy OCYIIECTBIISIETCS 110 JKeJaHuIo0 oOydaromierocs: 0e3
peIBapUTEIbHOTO 0TOOpa
O0béM 1 CPOK 0CBOCHUSI POrPAMMBbI


http://form.instrao.ru/

O0bem nporpaMmsbl: 34 yaca.HOPMaTUBHBII CPOK €€ OCBOEHUS — 9 MecCALEB.
[Iporpamma paccuurtana Ha 1 royma oOy4yeHusl.

®opma 00y4yeHus

Ounas.  [lomyckaeTcss  aucTaHIMOHHas (B  ciy4yae Iiepexoja Ha
JMCTAHIIMOHHOE O0Oy4EeHUE).

YpoBeHb IporpaMmal

0a30BbII

Oco0eHHOCTH OpraHu3anun 00pPa3oBaTeJIbHOI0 MpoLecca

[lepruoguyHOCT, U MOPOJOJKUTENBHOCTh 3aHSATUM YCTAHABIMBAETCS B
3aBUCUMOCTH OT BO3PAaCTHBIX M MCUXO(PU3HOJOTUYECKUX OCOOCHHOCTEH,
JONyCTUMON Harpy3ku oOydaronmuxcsi ¢ yderom CanlluH 2.4.4.3172-14
«CaHUTapHO-3MUJIEMHOJIOTHYECKUE TPEOOBaHUSA K YCTPOMCTBY, COAEPKAHUIO U
OpraHu3alliy peXuMa paboThl 00pPa30BaTEIbHBIX OPraHU3ALMN JTOMOJTHUTEILHOTO
oOpazoBaHUs TETEN, YTBEPKICHHbIC ITocranoBneHneM I'maBHOTO
roCyapCTBEHHOr0 caHuTapHOro Bpaya Poccuiickont @enepamuu ot 4 uronsa 2014
roga Ne 41.

Pesxxkum 3ansaTuil
9 MecsitieB 0Oy4eHHs — 3aHATHS TPOBOJATCS 1 pasza B Henento, 34 yacoB

Mecto peanuzanuu: MBbOY COI Nelr. MnaroBo

IHPOI'PAMMA KYPCA
« Penienue skCiepuMEHTANIBHBIX 321249

MMOACHUTEJBHASA 3AIINCKA

B 00yuennn xumMun 00JIbI10€ 3HAUEHHE UMEET SKCIIEPUMEHT . AHAIU3UPYS
pe3yabTaThl MPOBEAEHHBIX OMBITOB, yUalluecs yOex1aTcs B TOM, YTO T€ WK
WHBIE TEOPETUYECKUE NPEICTABICHUS COOTBETCTBYIOT WJIM IPOTUBOPEYAT
peanbHOCTH . TOJIBKO OCYIIECTBIISAS XMMUYECKUI DKCIIEPUMEHT MOXKHO IPOBEPUTH
JIOCTOBEPHOCTH IIPOrHO30B, CIIEJIaHHBIX HA OCHOBAHMM TeopuH . B mponecce
HKCIIEPUMEHTAJILHON padOThl yHaluecss IpruoOpeTatOT OMBIT TO3HAHUS
peaIbHOCTH, SBJISIOLIMIICS BaXXHBIM 3TarioM GOPMHUPOBAHUS Y HUX YOSXKICHUM,
KOTOPBIE, B CBOIKO OYEPEb, COCTABIISIIOT OCHOBY HAYYHOI'O MUPOBO33PECHHUS .
Peanuzanus yka3zaHHbIX LieJiel BO3MOXHA MPU OCHAIICHUH IIKOJIbHOTO KaOWHEeTa
XUMHUHU COBPEMEHHBIMH MPUOOpaMu U 000pyJ0BaHKEM . B paMKkax HallMOHAJIBHOTO
npoekrta «O0pa3oBaHKe» 3TO CTAJI0O BO3MOXHBIM Oy1aroapsi CO3JaHUIO B IIEHTpa
00pa30BaHMsI €CTECTBEHHO-HAYUYHOM U TEXHOJIOTMYECKON HalpaBICHHOCTEH
«Touku pocray .

Buenpenue 3Toro 000pya0BaHus MO3BOJIUT KAYECTBEHHO U3MEHUTH MPOIIECC
oOyueHust xumu . KommdecTBeHHbIE 3KCIIEPUMEHTHI TTO3BOJIAT MOTy4aTh
JIOCTOBEPHYIO HH(POPMALIMIO O MPOTEKAHUH TE€X WU MHBIX XUMHUYECKIX



IIPOIIECCaxX, O CBOMCTBAX BEIIECTB . Ha OCHOBE MOJIy4eHHBIX IKCIIEPUMEHTAIBHBIX
JaHHBIX 00y4JaeMble CMOTYT CAaMOCTOSITENILHO JIeJaTh BbIBO/IBI, 0000IIAaTh
PE3yJIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYIET CIIOCOOCTBOBATh
HNOBBILIEHUIO MOTUBALUU O0yUY€HUs MIKOJbHUKOB

Cpenu yyammxcsi, THTEPECYIOIIMNXCS XUMUEH, MOKHO BBIICIIATD 2 TPYIIIIbL:
LIeJICHAIIPaBJICHHO T'OTOBSIIMX ce0s1 K BEIOOPY NPOPECCUU UCCIIeN0BaTENS U
OPUEHTHUPYIOIIUXCS Ha MPAKTUIECKOE TPUMEHEHUE XUMHUH B CMEXHBIX 00JIaCTAX
3HAHUU U JEATEIIbHOCTH YeoBeKa. JJaHHbI KypcC alpecOBaH MMEHHO TaKUM
yUYalIumMcsi, BRIOMPAIOIUM €CTECTBEHHOHAYYHOE HAIPABICHUE B CTAPIINX
Kiaccax. [Iporpamma BHEypo4HOro Kypca « Pemenue skcnepuMeHTaIbHbIX
3a1a9» MpeaHa3HavYeHa Ul yJanmxcs 9 Kiacca 1 HOCUT ITPEIMETHO-
OPHUEHTUPOBAHHBIN XaPAKTED.

Ha 3anatusax xypca yyamuecs O3HAaKOMSTCS ¢ METOJaMH MOJTy4EeHUS
HEOPraHWYECKUX BEILECTB, METOAAMH KaueCTBEHHOTO aHajIn3a, paboToi
nabopanTa. B mporecce npoBeieHus ONBITOB yYalIUeCs paclIMPSIOT CBOU
IIPEICTABIICHUS O BELIECTBAX, NX CBOMCTBAX, COBEPILIECHCTBYIOT ITPAKTUYECKHE
yMeHHMs. 3aHATHsI Kypca MO3BOJISIOT OCYIIECTBIATh NPOPPUEHTAIMOHHYIO Pa0OTy
no npeamery. Conepxanue Kypca 0a3upyercst Ha 3HaHUSAX, IPUOOPETEHHBIX B 8,9
KJIacCax Ha ypoKax XUMHUHU.

IIporpamma kypca paccuntana Ha 34 4gaca . [Ipu npoBeneHuu 3aHATHIA
UCIIOJIb3yeTCsl MaTepuanbHas 6a3za « Touka Poctay

OEJU

» Pacmmputh npencTaBiIeHHe yIaluxcs 0 XMMUYECKOM

DKCIIEPUMEHTE.
» CnocobcTBoBaTh (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUSI.
» OxazaTh TOMOIITH B BEIOOpE TpOodHIIs JanbHEHIIIero 0o0pa3oBaHusl.
3AJAYN

CoBeplIeHCTBOBATh IKCIIEPUMEHTAIBHBIE YMEHUS.
Pacmmpenne npeacraBieHnid yyaluxcsi O CBOMCTBAxX BELIECTB.
[Tpeononenue GpopmanbHOro MpeACTaBIECHUS HEKOTOPBIX IIKOJIBHUKOB O
XUMHUYECKUX MPOLECCaX
Pa3BuBaTh MO3HABATENbHBIA HHTEPEC, MBICIUTENBHBIE MTPOLIECCHI,
CHOCOOHOCTH y4YallluXcsl, yMEHHE CAMOCTOSITENIbHO 100bIBATh 3HAHUSI.
[IpenocraBuTh yyammumcsi BO3MOXKHOCTb PEain30BaTh MHTEPEC K XUMUH
Y IPUMEHUTH 3HAHUA O BEUIECTBAX B MIOBCEIHEBHOM KU3HH.

YV V. VYVYV

INJIAHUPYEMBIE PE3YJIBTATbBI
Vuawuecs oonocuvt 3namo.:
» TpaBuiIa 0€301acHOM pabOThl B XUMUYECKOH JTab0OpaTopuH,
» METO/bI TIOJTYYSHUS TIPOCTHIX U CIIOKHBIX BEIIESCTB, CIIOCOOBI X
OYHUCTKH.
» METO/bl KAYECTBCHHOT'O aHAJIH3a.
Yuawuecsa oonxxcnor ymemo:
» TPOBOJUTH XUMUICCKUH KCTICPUMEHT I10 TIOTYUCHHUIO
pPa3ITUYHBIX BEIIECTB,



» TPOBOJUTH XUMHUUYECKUH IKCIIEPHUMEHT 110 KAYeCTBEHHOMY
OIPEIEIIEHUIO KATUOHOB U aHUOHOB B pacTBOpE,
» OKasbIBaTh MEPBYIO0 MEIUIIMHCKYIO TOMOIIb PYU XUMUYECKUX

0JKOrax M OTpaBJICHUAX,

» o(QOpMIIATH PEe3yJIbTATHl PaOOTHI.
Ha nepBom 3aHATHM y4UTENb 3HAKOMUT C LEJIIMH U 3a7a4yaMu Kypca. C
yUYaluMucs OyIyT WCIIOJIb30BaHbI clieAytomnre GopMbl pabOTHI:

» JIeKIAN

» JIEMOHCTPAIIIOHHBIE OIBITHI,
» 11abopaTOPHBIE OIBITHI

» TpaKTHYECKUe paboTEhI.

INPOI'PAMMA KYPCA
Beenenue. 14. TpeOoBaHus TEXHUKU O€30MACHOCTH MPHU MTPOBEACHUU
XUMHUYECKOTO0 dKcriepuMenTa. [lepBasi MeAUIIMHCKAs TOMOIIIb MPU XUMHUYECKUX

O’KOTaX U OTPABIICHUSX.

MeToabl 0YMCTKH BelecTB. 34.
Cnoco0bI MoJry4eHnsi HEOPraHUYECKUX BelecTs. 124.
KavecTBeHHbIH aHAIU3. 7 Y.
JKCNepUMEHTAJIbHOE pelienne 3aaa4. 12 4.

Ne TEMA KOJI- BUJI
BO AEATEJBHOCTH
YACOB
BBEJAEHUE 1uac Jlexuus.
1 METOAbI OYNCTKHA 3uaca
BEIIECTB 1 Jlekmus, I1P.
OuucTKa BEECTB MEPETOHKOM,
MEPEKPUCTAILIAZALINEN, 1 ITP
2 | nekanTauuei. UIbTpOBaHUE, 1
3. BBIIAPUBAHUE, CYLIKA BEILIECTB. I1P.
BrinapuBaHue cojid U3 pacTBOPOB. 12yacoB
[TonyueHnue u neKaHTamus cyyibdara
Oapusi. Jlexmus, ITP.
4-5 CHHOCOBbI HOJYYEHUSA
HEOPTAHNYECKUX 2 I1P.
6-7 BEIHIECTB
| | O6mme crocoOb! OTyYeHUS I1P.
MeTaioB. [lonyyenne metauion 2 I1P.
8 peakiuein 3aMenieHus U3 pacTBopoB | 1
9 | comeit. Jlexmus, ITP.
[lonyueHnne Kucimopoa pasiioxeHueM | 1
10-11 | nepekucu Bojopoja.. [lonyuenue
KHMCJIOPO/1a pa3I0KEHUEM 2 Jlexuus, J1O:

ICpMaHraHaTa KaJiuns

dbocdop ¢ azoTHOMI




12-13

14-15
16
-17
18-19

20.21,22

23-25

26-33

34

[Tony4yenue Bomoposa.

[Tonyyenue okcuaa Menu u
YTIEKUCIIOTO Ta3a Pa3ioKeHuEeM
MaJaxura.

OO6mue crnocoObl OTyYeHHUS
ocHoBanuil. [Tonyuenue ruapokcuaa
MEJU ¥ BBIJICJICHUE €T0 U3 PacTBOpA.
OO01ast XxapakTepUCTHKA CITIOCOO0B
IIOJTYYEHHUsI KACIIOT: CEPHOM,
COJISTHOM, a30THOM, pocPopHO
KpEMHHUEBOH (OIIBIT).

[TomydyeHne COITHOM KUCIOTBI

OO61mue crocoObl MOMyYeHHUs COIeH.
[Tonyuyenue comneit peakiueit oOMeHa
MEXIy KHCIOTOM U OKCUJIOM

KAYECTBEHHBIN AHAJIN3

OO6HapyeHue KaTHOHOB B
pactBopax.(Ag™!, Pb™2, Ba™, NH,",
A1+3, Fe+2, Fe+3)

OmnpeneneHne KATHOHOB B PACTBOPax
(CI', SO42, NO3, CO52, Br, I)
KauecTBeHHbIN aHATN3
KEJE30COIePIKAIINX JICKAPCTBEHHBIX
npenaparoB. 3aluTa MPOESKTORB TI0
TeMe

IKCHHEPUMEHTAJIBHBIX
3AJIAY no marepuanaam OI'J
2021-2022ron

OrnpeneneHue cTeneHu
3aCOJICHHOCTH MOYBHI.

XVWMHAYECKHUE CBOKWCTBA
HEOPTaHUYECKUX BEIECTB.

3anuTa NpoeKTOB MO TEME.
DKCIepUMEHTAIBHOE PEIICHHUE 3a/1a4
Pemenue 3agau no marepuanam OI'D
21 ron.Bapuant Ne 1 , 3aganue 19,
23. BapuanTtsl co No2-9- 3aganusa 19,
23.

HUrtorosoe 3ansTre

7 4acoB

3 yaca

12 yacos

KHUCJIIOTOH.
I1P.
Jlekmus, IIP.

I1P.
I1P.

I1P.

I1P.
I1P.
I1P




@®opMbI U BUIbI KOHTPOJISI: BHINOJIHEHNE NPAKTHYECKUX padoT,
nccjie0BaHmne, MPOeKThI.
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[Mpunoxenue :

ITPAKTHYECKAA PABOTA Nel
METO/ABI O9UCTKH BEIHIECTB

HEJIb: N03HaKOMUTHCSA C HEKOTOPBIMU CITOCOOAMU OYMCTKH BEUIECTB:
(GUIBTPOBAHKE U BbIITAPUBAHUE.

OBOPYJAOBAHME: MeTalIM4YeCKU IITATUB ¢ MaJIbIM KOJIBIIOM, CTaKaHBbI,
CTEKJISIHHAS TaJIouKa ¢ PE3MHOBBIM HAKOHEYHUKOM, BOPOHKA, (PHIIBTPOBATIbHAS
Oymara, papdopoBas varika, 3arps3HeHHasl COJIb, CIIMYKH, CITUPTOBKA,
JIEPEBSIHHBIN JI€pKATENb.

XO/Jd PABOTbI:

1. PacTtBopeHue 3arpsi3HeHHO# col. B ctakan BMecTuMOCThIO 50 M
HajeiTe 5 — 6 M TUCTUIUTMPOBAHHOM BOJBI U 100ABHTE MPHU
MIOMEIIMBaHUM | JIOkKEUKyY 3arps3HEHHOM cou. Pa3zmemaiTe coib
CTEKJITHHOW MaJIOYKOM.

2. Ilpurorosiienne puiabrpa. CroXUTE KBaAPATHBINA JIUCT
(GuUIBTPOBAILHOM OyMaru BUETBEPO U BBIPEKBTE U3 HETO CEKTOP, CUMTAs
LHEHTPOM OKPY>KHOCTH TOUKY M3ruda. Pagnyc okpyKHOCTH JOJKEH ObITh
Ha 2 MM MEHbIIIE CTOPOHBI KOHYca BOpOHKH. [Ipunoguumure 1 cioit
Oymaru u npunainte GpuasTpy hopmy Konyca. DuabTp H0HKEH MIOTHO
MpUJIEraTh K CTEHKaM BOPOHKH.

3. ®uabTpoBanme. Buauane cMounte GuiIbTp, 4TOOBI OH MPUCTAT K
CTeHKaM BOpOHKH. /[y 3Toro Haneiite Ha GUIBTPOBANBHYIO OyMary,
BCTaBJICHHYIO B BOPOHKY, HEMHOI'O YMCTOM BOJIbI M ITyTEM BpAIlCHUS
BOPOHKU CMOYHUTE BeCh PMIIbTP. BOpoHKyY ¢ GUIBTPOM BCTaBbTE B



KOJIbLO IITAaTUBA, OJICTABbTE CTAKAH WM MPOOUPKY. 3arps3HEHHbIN
pacTBOP COJIM HAJIUBaTE HEOOIBIIIMMHU MOPIUSMHU MO CTEKIISTHHOM
najgoyKe, HUKHUN KOHEIl KOTOpO HanmpaBbTe K CTEHKE BOPOHKU, HE
OpUTparuBaich K GuiabTpy. JKUAKOCTH HE TOJDKHA JOXOAUTH JI0 KpaeB
bunbTpa Ha 5 MM.

4. BoimapuBaHMe OYMIIEHHOTO pacTBopa. B dapdoposyro vamky
HajeiTe 1 MJI OYUIIIEHHOTO pacTBOPa COJIM U BhIMapbTe ero. CpaBHUTE
MTOJYYEHHYIO BaMH COJIb C BBIJIAHHOM.

BOIIPOCHI U 3AJIAHUA:

1. B xakom ciydae cMech pa3fensitoT pruibTpoBaHuEM?

2. Kakxumu ¢puzndeckumMu CBOMCTBAMHU JJOIHKHO 00J1a/1aTh BEIIECTBO, €CITU
JUISL €T0 BBIIEJICHUS U3 pacTBOPA MPUMEHSIIOT BbIIapUBaHUE?

IHIPAKTHYECKAA PABOTA Ne 2
HOJIYYEHHUE U JIEKAHTAIIHUA COJIH
HEJIb: 1mo3HAaKOMHUTBCSI C HEKOTOPBIMHU CITOCOOAMHU OYMCTKU BEIIECTB:
JeKaHTalus (0TCTauBaHUe, CJIMBAHUE YKUIKOCTH).
OBOPYJAOBAHME: crakanbl 50 mMJ, CHUYKH, CHUPTOBKA, ICPEBIHHBIN
JepKaTesb, paCTBOPHI XJI0pHIa Oapus U cysbdara HaTpusl, IIaTelb.
X0 PABOTHI:

1. MMoayuyenue cyabpara d0apusi. B crakan Haneiire 5-6 mi cynbdara
HaTpus. [{o6aBbTe Takoe € KOJIMYECTBO Xjaopuaa 0apus. Uto
HabOmomacTe?

2. JlekaHTALUA MOJYYeHHOM cod. [lo10KI1TE HECKOIBKO MUHYT,
JIOXKIUTECH TTOJTHOTO OTCTAMBAHUSA OCA/IKA. AKKYPATHO CJIEHTE pacTBOp B
yuCThIN cTakaH. [lepenecute ocanok B paphopoByI0 HalIKy, BhITAPhTE
BOJIY.

BOITPOCBHI 1 3AJTIAHUSA:

1. CoctaBbTe ypaBHEHUE PEAKIIMHN B MOJICKYJIIPHOM U MOHHOM BHUJE MEXKIY
pacTBOpamu cyibdaTa HATpHs U XJopuaa 6apusi.

2. Kakoe BemecTBO BHIITAJAET B OCAIO0K?

3. Kakumu cBoiicTBaMHU JIOJDKHO 00J1aaTh BEIIECTBO, YTOOBI €r0 MOYKHO
OBLIO OTHCHATH JCKAHTALMECH?

4. Jlyst 4ero ucCIoib3yloT IeKaHTAIUI0?

ITPAKTHYECKAA PABOTA N3
CIIOCOBBI IIOJIYYEHUA METAJLIOB
HEJIb: no3HaKOMUTBCS ¢ OOIIMMU CIIOCOOaMU MOJTYyUYECHHST METaJIJIOB.
OBOPYJIOBAHME: crakans! 50 mi, pactBopsl cyibdara meau (II), arerara
CBHHIIA, )KEJIE3HBIC CKPEIKU, KHOIIKHU.
XO/Jd PABOTbI:
1. Hoany4yenue cBuHIA. B cTakaH HanelTe pacTBOp anerara cBuHIa. 13
KEJIe3HON CKPENKHU COTHUTE (PUrypy, omyctute B pacTBop. Uto
Habmonaere?



2. Hoay4yenue meau. B crakan Hanelite pactBop cynbdara meau,
OITyCTHUTE KEJIE3HYIO KHOIIKY WK cKpenky. Habmronaiite 3a u3MeHeHueM
LIBETA PaCTBOPA U KHOIIKH.

BOIIPOCHI U 3AJIAHUAA:

1. K xakoMy THIly OTHOCSITCSI IPEIJIOKEHHBIE TIPOLIECCHI?

2. CocraBbTe ypaBHEHMs COOTBETCTBYIOIINX PEAKIUN.

3. B0O3MOXHO 1M POTEKAaHNE TPOTUBOIIOIOKHBIX ITPOLIECCOB?

4. Kakue MeTaJibl HeJlb3sl OJYYUTh JAHHBIM CIOCOOOM?

INPAKTHYECKAS PABOTA Ne4
HOJYYEHUE KUCJIOPOJA

HEJb: no3HaKOMHUTHCSI CO CIOCOOOM MOJTYyUYEHHS U COOMPAHUS KUCIOPO/a,
U3YYUTh €r0 (PU3NYECKUE U XUMUYECKHUE CBOMCTRA.

OBOPYJIOBAHME: MeTamnuecKUi MITATUB C JIAIKOW, CHUPTOBKA, CIIMYKH,
mpoOKa ¢ ra300TBOJIHOM TPYOKOH, MPOOUPKH, IyYMHKA, PACTBOP MEPOKCHUIA
BOJIOPO/Ia, JIO’KEUKa JJI C)KUTaHUS BEILIECTB, CEPA.

XO PABOTBI: B npobupky momectuTe 2 MJ pacTBopa NEPEKUCH BOJAOPO/Ia.
Jlob6aBbTe nopoiiok okcuaa mapranmna (IV). 3akpoiite npobupky rnmpoOkoii ¢
ra300TBOJIHOM TpyOKOil. 3akpenure MPoOUPKY B METAIUTMYECKOM IITATUBE.
["a300TBOIHYIO TPYOKY OIYCTUTE B TyCTOM CTakaH Wiv mpoOupky. Harpeiite
pOOUPKY C pacTBOPOM IepekncH Bogopoaa. Codepute KUCI0pOa METOIOM
BBITECHEHUS BO3/lyXa B 2 mpoOupku. BHecuTe B cOCyl ¢ KUCIOPOAOM TICIOLIYIO
nyunHky. Uto Habmronaere? Buecure B IpoOUPKY JIOKEUKY C MPEABAPUTEIBHO
MOJ0XKEHHOU cepoit. UTo Habmonaere?

BOITPOCHI U 3AIAHUA:

1. Kakyro pyHKIMIO B JaHHOM MIpolecce BbINOJIHAET okcu Mapranna (IV)?
2. CocraBbTe ypaBHEHHE PEAKIMHU MTOTYUYCHUS KHCIOPOa U3 IEPEKUCH
BOAOpPO/A.
[Touemy KHCIIOPO MOKHO COOMPATh METOJIOM BBITECHEHHS BO3yXa?
Kakumu pusndeckumu cBOMCTBaMH 00J1a/1a€T KUCIOPO?
Kak M0xHO 00HApYKUTH KUCIOPO?
CocTaBbTe ypaBHEHHE PEAKIIUUA TOPEHUS CEPBI B KUCIOPOJIE.

SAINA

IMPAKTUYECKAS PABOTA Ne5S
MOJIYYEHUE BOJOPOJA U U3YUEHUE EI'O CBOMCTB

HEJIb: nony4uTs BOJOPO B3aMMOJIEMCTBUEM KUCIIOTHI C METAJIIOM, U3YYUTh
€ro CBOMCTBA.

OBOPYJAOBAHMUE: npubop st noJiy4eHus: BOJOPO/A, IITATUB C
npoOHpKaMu, METALTHYECKUH IITATUB C JIAMIKOM, CITUPTOBKA, CIIUYKH, ITUHK B
rpaHyJiax WM >KeJIe3HbIE OMWIKHU, COJIsTHAsA KuciaoTa, okeua meau (I1) B mopoiike,
MPEIMETHOE CTEKJIO.

X0/l PABOTDI:

1. MMoayuyenue Boaopoaa. Cobepute mpuOOp ISl MOTYyUEHUS BOJOPOIA.
[TomecTuTe B IpOOUPKY HECKOJIBKO TPaHyJI ITMHKA, TTOMECTHUTE
POOMPKY B TUIACTMACCOBBIN MTAaTHB. B smanke apyroro mraTuBa



3aKpenuTe mpooupky ¢ moporrkom okcuaa meau (II) tak, aToObI
JIOHBIIIKO TPOOUPKH (IO TOPU30HTAIN) ObLIO YyTh BBIIIE €€ OTBEPCTHS,
a OKCHJI pacrpeiesiuTe TOHKUM CJIOEM OT JIHA MPOOUPKHU JI0 €€ CEPEUHBI.
Ha ypoBHe oTBepcTHs MpOOUPKHU Ha CTOJ MOCTaBbTE PapPopoByIO
yamiky. B nmpoOupky Juist moay4deHus BOJOpoaa HaJIEUTEe COJITHYIO
KHUCIIOTY JI0 4 o0beMa mpobupku. [lomyunte Bosiopos, codepure ero B
pOOUPKY METOJIOM BhITECHEHHS Bo3ayXa. [IpoBepbTe ra3z Ha YUCTOTY.

2. BoccraHoB/ieHHe Meau U3 oKcuaa Meau. Korna Oyner BbLIeaTbes
YUCTBHIN BOJOPO/, BCTAaBHTE Ta300TBOAHYIO TPYOKY B IPOOUPKY C
OKCHJIOM MEeJIU TaK, 4TOObI €€ KOHEI[ JOXOAMII J0 JHA MPOOUPKH.
Harpesaiite okcun meau. Yro nabmromgaere?

3. T'openue Bogopoaa. M3Bnekure ra300TBOIHYIO TPYOKY M3 MPOOUPKH C
OKCHUJIOM MEJI U MOJI0KIUTE BBIACISIOIUICSA Bogopoa. YTo
HaOmoaete? [logHecure K Kparo TpyOKHU CTEKIIO.

BOITPOCHI U 3ATAHUA:

Hanumure ypaBHEHUS IPOTEKAIOLINX PEAKIIHI.

[ToueMy BOJOpPOJT MOKHO COOMPATh METOJIOM BBHITECHEHHUS BO3TyXa?
3adeM BOJOPOJ MPOBEPSIIOT HA YUCTOTY?

Kakumu puzndeckumu cBoricTBamMu 00s1a1aetT BoAopoa?

Kakyto pyHK1IMIO BBITIOJIHSAET BOJOPOA NPH B3aUMOJIEHCTBUU C OKCHJIOM
Meau?

Dn AW~

IHIPAKTHYECKAA PABOTA Ne6
IHOJIYIEHHE OKCH/IOB PA3/I0’KEHHEM CJ/I0OKHbBIX BEIIIECTB

HEJIb: N03HaKOMUTHCA ¢ OAHUM U3 OOLIUX CIIOCOOOB MOTYYEHUSI OKCUIOB!
Pa3NoKEHHE CIOKHBIX BEIIECTB.

OBOPYJIOBAHME: meTananyecKuil MITaTUB C JIAIKOW, CHUPTOBKA, CIIMYKH,
POOUPKHU, TPOOUPKA C Ta300TBOAHOM TPYOKOM, pacTBOP THAPOKCHIA KaTbIIUS,
MaJaxur.

X0/ PABOTHBI:

1. Cobepute mpudop: 3aKkpenuTe NPOOUPKY C Ta300TBOIHON TPYOKOH B
JIaTKe MITaTHBA TAKUM 00pa3oM, YTOOBI TOPJIBIIIKO MPOOUPKH ObLIO
HECKOJIKO HUXKe JHA. B mpoOupky moMmecture Manaxut
(runppokcokapOOHAT MEJIH ), 3aKPONTE ra300TBOJHOMN TPYOKOM, KOHEI]
KOTOPOIi TOMECTUTE B N3BECTKOBYIO BOJTY.

2. TlpoBenute HarpeBanue npoOUpku B Teuenue 1 — 2 muH. Uto
HaOmomaere? HarpeBanue nmpekpaTuTe U cpasy ke NOJHUMUTE PUOOp
TaK, 4TOOBI Ta300TBO/IHAS TPYOKa HE Kacajlach M3BECTKOBOW BO/IBI.

BOITPOCHI U 3AIAHUAA:

1. Kakue pakThl MO3BOJISIOT YTBEPKAATH, YTO MPOU3OIIIA XUMUIECKAs
peaxius?

2. Kakoro tumna peakuus?

3. Kakue BemiecTBa 00pa3zoBajivCh MOCIE PEAKIINU, U 110 KAKUM MIPU3HAKAM
3TO YCTaHOBJIEHO?

4. CocrtaBbTe ypaBHEHHE PEAKIIUH.



IIPAKTHYECKAA PABOTA Ne7
HOJIYYEHHUE 'H/[POKCH/IA ME/IH (11)
U BBU/IEJTEHUE EI'O U3 PACTBOPA

HEJIb: paccMoTpeTh crmoco0 morydeHus THIPOKCHJIOB Ha PUMEPE
ruapokcuaa meau (I1), momyuuts rugpoxcun menu (I1) ns nanpHelnero
UCIIOJIb30BaHUS.

OBOPYJAOBAHME: pactBopsI cynbhara MeaH U THIPOKCH]IA HATPUS, CTaKaH
50 mi (2 wIT.), AMCTUIIMPOBAHHAS BOJIA, CTEKIISIHHAS MallouKa, (PUIIBTp, Yallika
[letpu, nanukaropuas Oymara (peHonadTanenHoBas), IpeIMETHOE CTEKIIO,
BOPOHKA.

XO/J PABOTDBI: Cmemiats B cTakaHe paBHbIE 00bEMbI PACTBOPOB TUAPOKCHIA
HaTpus U cyibdara meau. OTAEIUTh 0CaJoK JAeKanTarue. st ynaneHus
OCTaTKOB IIIEJI0YX OCAJ0K MPOMBIThH TUCTUIUIMPOBAHHON BOION, OT(PHIHTPOBATS.
JlelicTBUs TOBTOPSATH 110 TEX MOP, IOKA HE UCUE3HET LIEIOYHAs PEAKIUS CPEJIbI
dbunbTpara. [lepenectu ocanok B yamky Iletpu, 3aKpbITh MPEAMETHBIM CTEKJIOM U
OCTaBUTH JIJIs1 BHICHIXAHUSI.

BOITPOCHI U 3ATIAHUAA:

1. CoctaBbTe ypaBHEHHE PEAKIIMH B3aUMOJICHCTBUSA CyJib(aTa MEAN U
TUAPOKCUIA HATPUS B MOJIEKYJIIPHOM U HIOHHOM BHJIE.

2. Ha yeM OCHOBaH JJaHHBI! CIIOCOO MOJy4eHUs TUAPOKCHIa? MOXKHO Jin
TaKuUM CIOCOOOM TOJIYYUTh THAPOKCHUI HATPUS?

3. Jlis yero mpoBOAST MPOMBIBAaHUE OCaIKa?

IHPAKTHYECKAA PABOTA Ne8
OBLHE CIIOCOBBI ITIOJTYHYEHHUA KUHC/IOT
HEJIb: u3y4uts 001111e CIOCOOBI MOIYYSHUS KUCTIOT.
OBOPYJAOBAHME: mitatuB, cTakaH, paCTBOP COJSHOW KHCJIOTHI, CUJIMKATA
HATpUs (CWJIMKATHBIN KJIeH), TUCTUJUTMPOBAHHAS BOJIA, CTEKJISTHHAS MaJI0yuKa.
XO/Jd PABOTDI:
» IlonydyeHue KpeMHHEBOI KHCJIOTHI. B cTakaH HAUTH
KaHIIEJAPCKUM CUITMKATHBIN KJIeH, HATIOJIOBUHY pa30aBUTh €TO
BozoM. [1o kammsim 700aBISATH PACTBOP COJITHOU KHCIJIOTHI,
IOMENINBAs PACTBOP CTEKIIAHHOW najo4ykou. [locie nosBieHus
onajiecieHuu (psidb), KUCIOTY HE A0OABJISITh, IEpEMEITUBAHUE
MPEKPATUTh, MAJIOYKY OCTABUTHL B pacTBope. Uto HabmogaeTe?
BOITPOCHI U 3AJIAHUA:
1. CocraBbTe ypaBHEHUS PEAKIINNA, XapaKTepU3YIOIUe 0OIIHE CIIOCOObI
MOJTYYCHHUS:
a. KHUCIOPOJCOAEPKAIIMUX KUCIOT (K3 COJIei)
0. OECKHCIIOPOIHBIX KHCIOT (U3 COJIEH, U3 IPOCTHIX BEIIECTB)
2. CocraBbTe ypaBHEHHUS PEAKIIUH B3AUMOICUCTBUS A30THOM KUCIIOTHI C
dbocdopom (yuuTsiBasi, 9To oOpasyercs kucioTa). Pazdoepure sTot
MPOIIECC C TOUKHU 3PEHUS] OKUCIEHUS] — BOCCTAHOBJICHUS.



HHPAKTHYECKASA PABOTA Ne9

MOJYYEHUE COJITHOM KUCJOTHI M U3YUYEHUME EE CBOMCTB

HEJIb: noay4uTh CONSHYIO KUCIOTY U IPOBECTH OMBITHI, TOITBEPKAAIOLTNE
€e CBOUCTBA.

OBOPYJOBAHMUE: MeTamuinueckuil MITaTUB € JaKoH, MpoOupKa ¢
ra300TBOJIHOM TPYOKOM, CHNUPTOBKA, CIUYKHU, XJIOPUJT HATPUS (KPUCT.), CEpHAs
kucnora (1:1), mpobupxka ¢ Bojo# (1/3 BEICOTHI), BIaXKHBIM BaTHBIN TaMIIOH,
JaKMycoBasi Oymara, JJakMyc (pacTBOp), MEHBIC U MarHUEBBIE OIIIIKH, PACTBOP
KapOoHara Hatpus, okcug meau (11), Hutpat cepedpa.

X0 PABOTDI:

1.

ITosry4yenue coyissHOM KHEJI0THI. B mpoOupKy nmomecture
KPUCTALTMYECKUH XJIOpuA HaTpus (He O6ojee 1 cM 1o BBICOTE MPOOUPKH),
00aBbTE€ KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY (CMOUYUTH COJIb),
3aKpBITh FA300TBOIHOM TPYOKOM, KOHEI] KOTOPOU OMyCTUTH B IPOOUPKY
C BOJIOM (HE Kacasich MMOBEPXHOCTH BOAbI). B mpoOupKy ¢ Boioi
IpeIBapUTEIHLHO TOMECTUTE UHIUKATOPHYIO Oymary. [IpoOupky ¢ Bogoun
3aKpOMTE BaTHBIM TaMIOHOM. CMeCh OCTOPOKHO HarpeBaite 3-4 MUH.
Urto nabmogaete? [locne naMeHeHus iBeTa MHANKATOPHON OyMaru
HarpeBaHue npekparure. OcTyaure MpoOUpPKy C KUCIOTOM.

N3y4deHune cBOMCTB COJSIHON KMCJIOThI. AKKYpPaTHO BCTPSIXHUTE
npoOUPKY ¢ KUCTOTOM, mepeMeninBas coaepxumoe. JlobaBbTe
HECKOJIBKO KareJlb COJISTHOW KUCIOThI B MPOOUPKU C METHBIMU U
MarHueBbIMU onmiikaMu, okcugom meau (I1), pactBopom kapboHaTa
HaTpus U HUTpaTa cepedpa. K ocratkaM KUCIOTH J00aBbTe JakMyc. UTo
HaOmonaeTe?

BOITPOCHI U 3ATAHUAA:

AW —

N oW

3adeM 3aKphIBAIOT MIPOOUPKY C BOJION BATHBIM TAMIIOHOM?

[Touemy n3MeHMIaCh OKpacka HHAUKATOPHOM Oymaru?

J1y1s1 4ero UCmonb3y0T HHAUKATOPHYIO OyMary B JaHHOM OTIbITE?
CrenaiiTe BBIBOJI O CIIOCOOHOCTH COJITHOM KHCIIOTBI pEarupoBaTh ¢
METaJIJIaMU PA3JIMYHOM aKTUBHOCTH.

C KakKMMU OKCHJIAMHU MOET pearupoBaTh COJISIHAS KUCIOTa?

C pacTBOpaMM KakuX COJIE MOXET pearupoBaTh COJIsIHasi KUCI0Ta?
CocTraBbTe ypaBHEHHS TPOTEKAIOIINX PEAKIIMN B MOJICKYJIIPHOM U, €CIIU
BO3MO>XHO, B HOHHOM BH/IE.

IMPAKTUYECKASI PABOTA Nel10
OBIIUE CIIOCOBBI MOJYYEHUS COJIEA
IMOJIYYEHME COJIENM PEAKIIMEN OBMEHA
MEXIY KUCJIOTOM U OKCHUJIOM

HEJIb: paccMOTpeTh OJIMH U3 CIIOCOOOB MOTYYEHUS COJICH: B3aUMOCHCTBUE
MEXIY KHCIOTOM U OCHOBHBIM OKCHJIOM.

OBOPYJAOBAHME: criupToBKa, CIUYKH, JIepKaTelb, BOPOHKA, QUIBTP,
CTEKJISIHHAA Majouka, crakad 50 mi, npoOupka, GpapdopoBas yaiika, OKCUABI MEAU
(IT), kanb1us, Marausi, paCTBOPBI COJISIHOW U CEPHOU KHUCIIOT.



X0/l PABOTDI:
1. BpImonHUTE TPaKTUYECKOE 3a/1aHHE.
2. Odopmure pabdbory.
3. Cnemnaiite pacuer.
BOITPOCHI U 3ATAHUAA:
BAPUHAHT 1
1. Ha xuBoTHOBOAUECKOU (hepMe COBX0O3a CPOUHO MOHATOOMIICS XIJIOPU/T
meau. [lomyunte mannyto comnb. [IpopunbTpyiiTe pacTBOp U BBIIEIUTE
COJIb B CYyXOM BHJIE.
2. VHxkeHepy-35KOHOMUCTY paCCYUTATh, CKOJIBKO XJIOPUIA MEAU MOKHO
noay4yuTh u3 8 r okcuaa meau (1I).
BAPUAHT 2
1. Jlmsa 6opwOBI ¢ BpenutensaMu caga HeooxoauM cynbdat meau (1) —
MeHbIN Kyniopoc. [lonyuute nannyto conb. [IpodunsTpyiiTe pactBop u
BBIJICTIUTE COJIb B CYyXOM BHUJIE.
2. VmxeHepy-3KOHOMUCTY pacCuuTaTh, CKOIBKO cyibdara meau (1)
nostyuutcs u3 4 r okcuga meau (II).
BAPUAHT 3
1. Ha ctpouTtenbHbIil yuacTOK HEOOXOAUM IIEMEHT, COCTABHON 4acThIO
KOTOPOTIO SIBJIIETCA XJIOPUA Maruus. [loaydunre qaHHYIO COJIb.
[IpodunbTpyiiTe pacTBOP U BBIAEIUTE COJIb B CYyXOM BHUJIE.
2. VHxkeHepy-25KOHOMHUCTY PaCCYUTATh, CKOJIBKO XJIOPUAA MAarHusi MOXKHO
MOJYYUTh U3 4 T OKCHJIa MarHus.
BAPUHAHT 4
1. M3-3a rononena pe3ko yBEIUYUIOCHh YACJIO HECYACTHBIX citydaes. J{iid
MPUTOTOBJICHHSI TUIICOBBIX MOBA30K UCIOJIb3YIOT TUIIC, WK CYylb(aT
kanbiud. [lonyuute nannyto conb. [IpodunsTpyiiTe pacTBOp U BBIICIUTE
COJIb B CYyXOM BHJIE.
2. VmxeHepy-3KOHOMHCTY pacCUUTaTh, CKOJIBKO CyJb(aTa KaabIus MOXKHO
MOJIYYUTb U3 28 T OKCHJIa KAJIbIUSI.
BAPHAHT 5
1. B MenuinuHe B KaueCcTBE KPOBEOCTAHABIMBAIOILIETO CPE/ICTBA
MCHOJIB3YIOT XJIOPUJI Kanblus. Mcnosib3yerces 3Ta Cop U Mpu
BOCHAIUTENbHBIX npolneccax. [loayuurte gannyro coisb. [Ipodunsrpyiite
pacTBOp U BBIAEIUTE COJIb B CYXOM BHUJIE.
2. VHXeHepy-3KOHOMHUCTY PacCYUTaTh, CKOJIBKO XJIOPHUAA KaJbLHSI MOKHO
MOJTYYUTh U3 28 T OKCUJA KaJIbIIHS.

IMPAKTHYECKASA PABOTA Nell
OBHAPY/KXEHUE KATUOHOB B PACTBOPE
L EJIb: M03HaKOMUTHCS ¢ KAYECTBEHHBIM ONPEAEICHUEM KaTUOHOB B
pacTBope.
OBOPYJOBAHME: mratuB, mpoOUpKH, pacCTBOPHI HUTpATa cepedpa,
arieTaTa CBUHIIA, XJIOpUa Oapusi, XJIOpUIa aMMOHHSI, XJIOPUIA ATFOMUHUS,
xnopuaa xxenesa (I11), cynsdara xenesa (I1), conssHO#M KUCTOTHI, HOIUIA KaJHS,



cyibdaTa HaTpUsl, THAPOKCUIA HATPHSI, POJAHU/IA KaJIUsl, CIIMPTOBKA, CITUYKH,
JCPEBSIHHBIN J1epyKaTeIIb.

XO/ PABOTbI:

PeareHT — BelecTBO, C MOMOIIBIO KOTOPOI'O MOYKHO JOKAa3aTh HATHYHE
JAHHOT'O MOHA B pacTBope. KauecTBeHHAasi peakuusl - peakiiys,
COIPOBOXKIAOINASICS APKO BhIPAXKCHHBIMH MPU3HaKaMK (OypHOE BbIICICHHE rasa,
HOSIBJICHHE XapaKTEPHOI'O 3alaxa Wil OKPacKH).

JJ1s1 0OHapy)KeHUsT KATHOHOB B PACTBOPE MPOBEIUTE KAYECTBCHHBIC PEaKInH,
UCIIOJIB3YS TIPEIOKCHHBIE peareHThl. Pe3ynbTaTel HaOMI0IeHUH (TPU3HAKH
pEaKInii) 3aMUIINATE B TAOHILY.

KATHUOH PEATEHT PE3YJIBTAT
Ag' Xnopun
Pb*? WNonun
Ba'? Cynbdar
NH,* [lexo0un
Al N30BITOK 1IEJI0YN
Fe* lenous
Fe™ lenous, KCNS
BOITPOCBHI 1 3AJIAHUSA:

1. Ilo kakuM npHU3HAKAM MOKHO OINPEAEIIUTh HAJU4KE 3aJaHHOTO KaTHOHA
B pactBope?

2. CocraBpTe ypaBHEHHS IPOBEACHHBIX PEAKIIUN B MOJIEKYJIIPHOM U
MOHHOM BHJIE.

3. Ilpennonoxute 0061aCTH UCTIONB30BAHUS JAHHBIX MPOLIECCOB B
HapOJHOM XO3SIMCTBE.

IMPAKTUYECKAS PABOTA Nel2
OBHAPYKEHUE AHUOHOB B PACTBOPE

IEJIb: m03HaKOMUTBHCS ¢ KAYECTBEHHBIM OIPEICICHUEM aHUOHOB B PACTBOPE.

OBOPYJOBAHMUE: miratuB, npoOUpKH, pacTBOPHI XJIOpHUIA, CylibdaTa,
HUTpaTa, kKapOoHaTa, OpoMHIa, MOAKIAa, HUTpaTa cepedpa, Xyiopuaa oapusi, cepHas
KHCIIOTA, COJISTHASI KUCIIOTa, MEJlb, CITUYKU, CITUPTOBKA, ICPKATENb ICPEBIHHBIN.

X0 PABOTHDI:

PeareHT — BemecTBo, ¢ MOMOIIBIO KOTOPOTO MOKHO JIOKA3aTh HATMINE
JTAHHOTO MOHA B pacTBope. KauecTBeHHasi peakiusi - peakius,
COIPOBOKIAFOIIIASICS IPKO BRIPAKECHHBIMH MpHU3HaKaMu (OypHOE BBIJICIICHUE Ta3a,
MOSIBJICHUE XapaKTEPHOTO 3aImaxa MM OKPaCKH).

Jlst oOHapy »KEeHUs KaTHOHOB B PACTBOPE MPOBEANTE KAUCCTBEHHBIC PEAKIIHH,
UCIIOJIBb3YsI MPEJIIOKEHHbIE peareHThl. Pe3ynbrarel Habmo e i (TpU3HaAKU
peaKkIuii) 3anuIImITe B TaOIHILY.

AHAOH | PEATEHT | PE3YJIbTAT




CI Hurpar cepebpa
SO42 Coub Gapust
NO;5 Mens, cepHas

KHCIIOTa
CO;2 Kuciora
Br Hurpar cepebpa
I Hurpar cepebpa
BOIIPOCHI U 3AJIAHUA:

1. Ilo xakuM IIpU3HAKaM MOKHO OINPENEIUTh HAIMYUE 33JaHHOTO KaTHOHA
B pacTBope?

2. CocTaBbTe ypaBHEHMS IPOBEICHHBIX PEAKIUN B MOJIEKYJISIPHOM U
MOHHOM BHJIE.

3. Ilpennonoxute 00IaCTH UCTIONB30BAHUS JAHHBIX MIPOLIECCOB B
HApPOJHOM XO3SIMCTBE

INPAKTHYECKASA PABOTA Nel3
KAYECTBEHHBIN AHAJIN3 )KEJE30COJEPKAIIIUX
JIEKAPCTBEHHBIX ITPEITAPATOB

HEJIb: 3akpenuTh 3HaHUSI O KAYECTBEHHBIX PEAKIUAX HA KATUOHBI U AaHHOHBI.

OBOPYJAOBAHMUE: meaunuHckuii npenapat Gepporuiekc (Ui oo
JIPYTOM JKeJIe30CoIep Kalliid penapar), CTynKa ¢ IeCTUKOM, cTakaH 50 mi (2
IIT.), AUCTHJIJTUPOBAHHAS BOJIA, CTEKJITHHAS MMAJIOYKa, BOPOHKA, (DUIIBTD,
MPOOUPKHU, THAPOKCU] HATPHUSI, XJIOPHU Oapusi, HUTpAT cepedpa.

BBenenue. Oepporuiekc MPUMEHSIOT IS JIeUeHUsI OOJIbHBIX C MOHUKEHHBIM
coJiep>KaHUEM TeMOoryIo0nHa B KpoBU. OH COCTOUT U3 pACTBOPUMOM CpeIHEN COJIH,
00pa3oBaHHON HEPACTBOPHUMBIM OCHOBAHUEM U CUJILHOM KUCIOTOMU. [y smydrero
YCBOEHUSI OCHOBHOI'O KOMIIOHEHTa OpPTraHU3MOM B COCTaB JIEKAPCTBA BBEACHA
ackopOuHoBas kucnora (ButamuH C). [IpumeHneHue npenapara pacCUMTaHO Ha
JUTATEIIbHBIN CPOK.

BOITPOCHI U 3AIAHUAA:

1. Tlpoananuzupyiite nosydeHnyro napopmaiui. Kakvue noHbI (KAaTUOHBI U
AHUOHBI) MOTYT BXOJIUTh B COCTaB 3TOrO IMpernapara.

2. Kakwue kauecTBEHHBIC PEAKIIMH HEOOXOIUMO MPOBECTH JJIS ONIPEICTICHUS
KaueCTBEHHOI'0 COCTaBa JAHHOTO JIEKAPCTBEHHO Ipemnapara.

XO/Jd PABOTbI:

1. M3menpunTe TaOJIETKY MpernapaTa B CTYNKE U pacTBOPUTE B BoAe (5-
10 m).

2. TlpodunsTpyliTe pacTBop.

3. IIpoBenuTe Ka4YECTBEHHbBIEC PEAKIIHH.

4. Pe3ynbTaThl 3aHECUTE B TAOIUILY, C/IeTaUTE BBIBOJ O KAYECTBEHHOM
COCTABE JIEKAPCTBEHHOTO Mpernapara.

HNOH PEAKTUB | HABJIIOAEHUSA | YPABHEHHME | BBIBO/
PEAKIIUH




MNPAKTUYECKAS PABOTA Nel4
OINPEJAEJIEHHUE CTEINIEHU 3ACOJIEHHOCTH ITOYBbI

HEJIb: npakTiyecKoe NC0JIb30BAHNE KAYECTBEHHBIX PEAKIUH.

OBOPYJAOBAHME: dapdoposas vaiika, mTaTuB, CHUPTOBKA, CIIMYKH,
KOHU4YecKast Kojoa (2 mT.), MepHBII HUINHAP, MUIIETKA, TPOOUPKH, BOPOHKA,
¢bunbTpoBasbHAsA OyMara, CoJisiHas KHcioTa (pa30. U KOHIL.), pacTBOPHI a30THOU
KHCJIOTBI, XJIOpH1a Oapusi, HUTpaTa cepedpa, TMCTUIUIMPOBAaHHAs BOJA, BECHI,
pa3HOBECHI, 00PA3IIbl TOYBHI.

XO/Jd PABOTbI:

N30BITOK pacTBOPEHHBIX B IIOYBE COJIEN (3aCOJIEHHOCTD), CHUIKAET €€
IJI0IOPOAME. 3aCOJIEHHOCTh OMPEAEISIETCS XJI0pUIaMH HATPUS, MAarHUs, Kalblus,
KapOOHATOM U CyJib(paTOM HATPHS.

1. O0Hnapy:xenue kapooHaToB B mouBe. K mpoOe 1mouBsl 100aBbTe
HECKOJIbKO Karnenb 10 %-Hol coystHoN KucnoTsl. Eciin moyBa coepkut
KapOOHAT-UOH, TO MO/ IEHCTBUEM KUCIIOThI HAUHETCS BBIJICTICHHE
yriekucaoro rasa. [Tousa kak Obl «BckumnaeT». [louBsl, BCKkUMaromuye ot
pa30aBIIEHHOM COJITHOM KHUCIIOTBI, OTHOCAT K KApOOHATHBIM.
NHTeHCUBHOCTHh 00pa30BaHusl YTIIEKUCIIOTo ra3a (0ypHoe, cpeaHee,
cinaboe) 1aeT MpeIBapUTENbHYI0 KOJTMYECTBEHHYIO OLIEHKY COAEpKaHUs
KapOOHAT-HOHA B NIOYBE.

2. Ob0HapyxkeHUe HAJTMYMSA XJI0PUAOB B Io4Be. [[oaroToBpTe BOIHYIO
BBITSKKY MOYBBI. {7151 3TOro momectute 25 r MOYBbl B KOHHYECKYIO
K0JI0y, 106aBbTe 50 MJT AUCTHIIITUPOBAHHOW BOJIbI. B30onTaiiTe
COJIEP>KMUMOE KOJIOBI, AaiiTe orcTosThes S — 10 MuH. Emie pa3 B36onTaiite
U TIocJie OTcTanBaHus mpoduibTpyiire. OTieiTe B IpoOUpKy 5 M
MMOYBEHHOM BBITSKKH, 100aBbTE HECKOJIBKO Karelb pa30aBlIeHHON
a30THOM KUCHOTHI. 1o Karisam mo0aBisiiTe pacTBOp HUTpaTa cepedpa.
Ecnu x10puasl IPpUCYTCTBYIOT, TO 0Opa3yeTcst OebIi XJIOMbEBUTHBIH
ocasiok. Ecnu ocazok Xopolo pa3inyuM, TO COACpHKaAHUE XJIOPHUIOB
COCTAaBJISIET JIECATHIE A0 MPOLEHTA, €CJIU PACTBOP JUIIb MYTHEET
(TepsieT mpO3pPavYHOCTh), TO COACPKAHUE XIJIOPHUI-UOHOB COCTABJISET
COTBIE U THICAYHBIE JIOJIH MPOIICHTA.

3. O0napyxenue cyab@paroB. K 5 M1 mOUYBEHHOHN BBITSHKKH HPUIICHTE
HECKOJIbKO KareJlb KOHLIEHTPUPOBAHHOW COJISTHOM KUCIIOTHI U 3 MII
pacTBopa xyopuaa 6apusi. Eciu pacTBOp coep uUT CyabhaT-uoHbI, TO
MOSIBIISIETCST OCJBIN TOHKOUCTIEPCHBIN (MOJIOUHBIN) ocangok. O
KOHIIEHTPAIUH CYJIb(aT-uOHOB CYAST IO CTENEHU MPO3pPauHOCTH
pacTBopa (TyCcTOM 0CaJOK, MyTHBIN WM TIOYTH MPO3PAYHBIN PacTBOP).

4. ObHapy:xkeHue HOHOB HAaTpusi. VIoHBI HATpUsi OOHAPYKUBAIOT MO SPKO-
KENTOW OKpacke rmiaameHu. HuXxpoMoByro IpOBOJIOKY MPOKAJIMBAOT B
IJIaMEHU CIIUPTOBKH JIOKPACHA, 3aTEM BHOCAT B UCCIIEyEMbI pPacTBOp,
3aTeM OISATh B IJ1aMs (BO BHEUIHIOIO YaCTh), OTMEUAIOT 1IBET IJIAMEHHU.



INPAKTHUYECKAS PABOTA Ne 15
XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPI'AHNYECKHUX BEHIECTB
HEJIb: 0600muTh 3HaHUSA 0 XMMUUECKHX CBOMCTBAX KHCIOT, COJICH,

OCHOBAHUW U OKCUJOB, YCTAHOBUTH FEHETUYECKYIO CBSI3b MEXKIY KJIacCaMU
HEOPraHUYECKUX COCIMHEHHMN

XO/J PABOTDI:
1. BrITSAHYTB XKpeOHii.
2. IlomoOpath peakTUBHI AJI TPOBEACHUS MPEBPAILICHUH.

3. DKCNEpUMEHTAIbHO U3YUYUTh XUMHUYECKUE CBOMCTBA HEOPTAHUYECKUX
COCIMHEHNH.

4. OdopmuTth padoTy.
5. CaenaiiTe BBIBOJI O XUMUYECKHX CBOMCTBAX BAaIEro KJIacca BEIIECTB.
BAPUHAHT 1
OBOPYJAOBAHMUE: mitatuB, npoOUpKH, CTEKISIHHAS TpyOOUKa, BOJIa,
COJISIHAsI KUCJIOTA, TUAPOKCUI] KAJIBLIMS, YIIIEKUCIIBIN a3, OKCUJ KaJIblIUs,
okcupa menu (II),, nepxarenb, CIUPTOBKA, CIIUYKHU.
3AJAHUE: npoBeAUTE ONBITHI:
» BsaumopeicTBre OKCHIa METAIa C BOJOU U KUCIOTON
» BizaumMoneiicTBre OKCcHIa HEMETAIIA C BOIOU U IIEI0YBIO.
BAPUHAHT 2
OBOPYJAOBAHMUE: nakmyc, GpeHondranent, THIAPOKCU HATPUS, TUAPOKCUT
meau (1), cepnas kucnota, cynsdat meau (1), ruapokcun kanbuus, kKapOoHaT

HaTpus, CIIMYKH, CIUPTOBKA, IEPEBSIHHBIN IepKaTelb, IITATUB, MPOOUPKHU
3AJAHUE: npoBeAUTE OMBITHI:

» JlelicTBue meI04Yei Ha HHANKATOPBI.
» HeliTpaym3anus HEpaCTBOPUMOTO U paCTBOPUMOTO OCHOBAHUS
KUCJIOTOM.
» B3anMmojelicTBre pacTBOPOB COJICH M OCHOBAHHIA, PE3yJIbTaTOM
KOTOPOT'O B OJHOM CJIy4ae SIBJIIETCS HEPACTBOPUMOE OCHOBAHMUE,
B JIPYyIOM — HEPACTBOPUMASI COJIb.
» Peaxmus pa3nokeHuss OCHOBAHUSI.
BAPUHAHT 3
OBOPYJAOBAHME: miratuB, npoOUPKH, CONSTHASL KUCIIOTA, TAKMYC,

TUAPOKCU] HaTpus, ruapokcu sxenesa (III), marauii, kapOoHat HaTpus,
CEpHasi KUCJIO0Ta, XJIOpU] Oapusl.

3AJAHHUE: npoBeauTe ONbITHI
» JleficTBUE KUCIIOT HA WHINKATOPBI.

» HeliTpaymzanust KUCIOTOH pacTBOPUMOTO U HEPACTBOPHUMOTO
OCHOBAHUS.

» BizaunMopeiicTBie KHCIOTHI C METAJJIOM.
» BzanMopeiicTBie KHCIOTBI C COIBIO C BBIIEIEHUEM B OJTHOM
CJIy4dae ra3a v BBIIAJICHUEM OCA/IKa B APYTOM CIIydae.



BAPUAHT 4
OBOPYJAOBAHME: okcu IMHKA, COJISTHASA KUCIIOTA, TUPOKCU HATPHSI,
XJIOPHU/T ITMHKA.
3AJIAHHME: npoBeUTE OMBITHI
» BzaumojelicTBre aM(pOTEPHOTO OKCHA C KUCJIOTOH M IIEI0YbI0.
» llomydeHne aM(pOTEpHOTO THIPOKCHUIA.
» BzaumonelicTBre aM(pOTEPHOTO THAPOKCHIA C KUCIOTON U
[IEI0YBIO.

BAPUHAHT 5
OBOPYJAOBAHMUME: cynbdat menu (II), xene3o0, THAPOKCUT HATPHSI,
KapOOHAT HATpUsl, THIPOKCU KaJblsl, COJIIHAs KUCIIOTa, XJIOpu Oapus,
CEpHasi KUCJIO0Ta, IPOOUPKHU, IITATUB.
3AJAHUE: npoBeaUTE OMBITHI
» B3auMmoselicTBrEe pacTBOpA COJIM C METAJLIOM.
» B3auMmojelicTBHE pacTBOPOB COJICH M OCHOBAHMIA C
00pa3oBaHKUEM B OJTHOM CJIy4ae HEPACTBOPUMOM COJIH, B IPyTOM
— HEpaCTBOPUMOI'O0 OCHOBAHMUSI.
» B3anMmojelicTBre KHUCIOT C pacTBOpaMH COJiei ¢ 00pa3oBaHUEM B
OJIHOM ClIy4ae ra3a, B [pyroM — OCaJKa.
» BzammogelicTBHe pacTBOPOB COJICH IPYT C IPYTOM.

IMPAKTUYECKASI PABOTA Nel6
OKCIIEPUMEHTAJIBHOE PEHLIEHUE 3AJIAY
HEJIb: 3akpenuTh TPaKTUUECKHUE HABBIKA U 000OIIUTH 3HAHUS 110
HEOPTraHUYECKON XUMHUHU.
X0/ PABOTBI:
1. BpimonHUTE TpakTHYECKUE 3aaHusl.
2. Hanumurte ypaBHEHUS PEaKIMil B MOJIEKYJISIPHOM U HOHHOM BHJIE.

BAPUHAHT 1
MPUBOPHLI U MATEPUAJIBI: mratus, npobupkw, cynbdat meau (11),
THAPOKCHU] HATpHUsI, XJIOPHU Oapusi, cepHas Kuciota, xyuopu xenesa (I11),
KapOOHAT HATPHSL.
Hcnonb3ys BbIIaHHBIE BEUIECTBA, OJTYUUTE:

» Tpwu ocaaka: romyOoi, Oembiid, KOPUIHEBBIH.

» T'a3 6e3 3amaxa.
BAPUAHT 2
MMPUBOPBI U MATEPUAJIBI: cynsdar menu (II), runpoxcu Hatpus,
XJIOpUa Oapusi, CepHas KMCJIOTA, COJIsTHAsE KUCJIOTa, heHoI(TaerH.
OKCIEpUMEHTAIBHBIM ITyTEM OCYILIECTBUTE MPEBPAILEHUS:

» PactBOp — 0casok — pacTBOp

» becuBeTHbIN pacTBOp — PacTBOP MAJTUHOBOIO I[BETA —

OECIIBETHBIN pacTBOP — OCAIOK OEJIOTO IBETA

BAPUHAHT 3



IMMPUBOPBI U MATEPUAJIBI: tunpoxcua HaTpus, XJIOPHUI Oapusi, cepHast
KHCJI0Ta, KapOoHAT HaTpus, peHon(pTaICHH.
DKCIEePUMEHTAIBHBIM ITyTEM OCYIIECTBUTE MTPEBPAILICHHUS:
» becuBeTHBIN pacTBOp — PacTBOP MAaJTUHOBOTO I[BETA —
OecCIIBETHBIN pacTBOP — 0CaJOK OEJIOro IBETA.
» PactBOop — ra3z — ocajok.
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