PeaabHbiit
IKCTIEPUMEHTTL —

ocobernocmb OT'D 1o xumun.



3amanuss 23 W 24 SABIAIOTCS  MPAKTHKO-
OPUEHTHUPOBAHHBIMUA M WMEIOT XapaKTEP PEalbHOTO
XAMHYECKOTO 3KcrepumMeHTa. OHHU  IIPOBEPSIOT
YMEHUS:

= INTAHUPOBATDL IIPOBCACHHUC SKCIICPHUMCHTA HAd OCHOBC
IIPCIJIOKCHHBIX BCIICCTB,

- ONHWCHIBATh MPU3HAKK IIPOTCKAHUI XHUMHYECKHX
PEAKIIUM,;

- YMEHHE 0€30I1aCHOro OOpaIleHus ¢ BEIIECTBAMHU U
1a00paTOPHBIM O0OPYIOBAHUEM.



3aganue 24.

DTO pEeaJIbHbIM XUMHUYECKUM SKCIIEPUMEHT, €I0
BBIIIOJJHEHUE  TpeOyeT  yMEHHS  0€30I1aCHOTO
oOpallicHMs ¢ BemeCTBAaMH M JIa0OPATOPHBIM

000pyIOBaHUE. DTO  YMECHHME  OIICHHBACTCS
HEIOCPEJACTBEHHO Ha  JK3aMEHE  OKCIepTaMU-
XAMHUKaMH, MNOpd  3TOM  MOXHO  IOJYYHUTh

MaKCUMAaJIbHO 2 OaJuia.






3amanue 23.

3.11pu3Hakom pEaKIU 10500108}
00pa3oBaHUE BOJHL.

4 He yKa3plBalOT LBET OcCaaka WU
pacTBOpa, a TAKXKE KaKOe-Ih00 (PHU3UUECKOE
CBOMCTBO BBIIECJIIEMOrO0 ra3a



[Ipo0aeMbI IIPHU BBIIIOJTHECHUH
peaJlbHOTO XMMHUYECKOTO SKCIICPUMEHTA.

1. HenpaBuibHOE  oOpalieHHe  CO
CIIUPTOBKOM.

2.HeymeHue oTOHMparh CyXxue€ BEIICCTBA.
3.HeymeHnune nonyuars rassui.

4, He w™Moryr mnoaydumTh OCAIKH IIpHU
B3aUMOJICUCTBUU KUCJIOT U COJIEH.



Oco00¢ BHUMAHHUE CIECAYET YIACIUTH
M3YYCHNUIO MHCTPYKIMM K 3a1aHusIM ! ! !

1. IIpouecTts 1 pa3o0OpaTh 3HAYCHUE BCEX
TEPMUHOB.

2. IIpopaboTaTh IpaKTUYECCKHU BCE ATAIIbI
BBITTOJIHEHUS OMBITOB.

3. IloBTOpEHHUE (CUCTEMATUYECKOE) BCEX IIPABUII
TEXHUKH 0€30MaCHOM padOTHI IPH
IIPOBEJICHUHN DKCIICPUMEHTA.



PekomeHaaLnMn.

Jlnst  Toro, 4YTOOBI HAy4YUTh YYAIIUXCS MOPaBUIBHO
oOpaIaTbCs ¢ BEIIECTBAMHU Ha MPAKTUYECKUX pad0Tax, MOKHO
OPOBOJUTh CBHEMKHM HSKCHEPUMEHTAIBHON JEATEIBHOCTH C
MCII0JIb30BAHMEM MOOWIBHBIX Teae(poHOoB. Kcmonb3oBaHKE
KaMep MOOWIBHBIX TEIS(POHOB MO3BOJIET BECTH CHEMKY
OMbITa C pA3JUYHBIX PAKYPCOB MW B  CTECHEHHBIX
IPOCTPAHCTBAX, TAKUX KaK BHITSOKHBIC IKadbl. [IpocMmaTpuBast
MOJYYEHHBIE BHUJE0, MOXXHO OOCYJIWTh THUIIMYHBIC OIINOKH,
KOTOpPBIE JIOMYCKAIOT Yy4YalllMecsi IPU MPOBEACHUU OIIBITOB.
Kpome Toro, 10CTynmHOCTh BHAEO Ha MOOMJIBHBIX Tejie()OHAX,
MO3BOJIMT OOYy4YarOIIMMCSI IIOJYyYWUTh JIOCTYIl KO BCEM
HEO00X0AMMOMN MH(OpMaILIMK BO BpEMS MOATOTOBKH K SK3aMEHY
- KaK MpPaBWIBHO IIPOBOJUTH SKCIEPUMEHT, HCHOJIb30BATh
BEIIECTBA, COOMPATh YCTAHOBKH.



Hemoncrpannonubid Bapuant OI'D 2021
XHUMMUMA, 9 knacc.
denepanbHas ciyx0a 1o HaJa30py B chepe oOpa3oBaHUs U HAYKH.

[IpounTaiiTe TEKCT U BHINIOJHUTE 3ajaHus 23 u 24.

Jlns orBera Ha 3agaHue 23 wucnoiabdyite BIIAHK
OTBETOB Ne 2.

3anumyTe cHadama HoMmep 3amaHus (23), a 3areM
PA3BEPHYTHIM OTBET K HeMy. OTBET 3allMChIBAUTE YETKO H
pa3z0opUHBO.

3amanue 24 BEIIOIHAUTE TOJHLKO IIOJX HAOIOICHUEM
skcriepToB. [Ipy BeIONHEHUU 3amaHusa 24 WM cpa3y MHOCIIE
BBIIIOJIHEHMSI MOKHO JI€JaTh 3allUCH B YEPHOBHUKE, MOCIEC YETro
BEPHYTHCS K BEITIOJTHEHUTIO MMCbMEHHOM JacTH
AK3aMEHAIIMOHHOM paOOTHI 10 MOMEHTa OKOHYAaHMS YK3aMEHa.



Jlan pactBOop cyinbdara MarHvs, a Takxke HaOop
CICAYIOIINX PpPEaKTUBOB. IIMHK, COJsSHas KHCJIO0Ta, PacTBOPHI
TUJPOKCHIa HaTPHs, XJI0pHIa Oapus U HUTpaTa KaJiusl.

23. Hcnonb3ys TOJNBKO PEAKTHMBBI M3 MPHUBEIEHHOTO TMEPEUHS, 3aIUIINTE
MOJIEKYJISIPHBIE YPAaBHEHHS JIBYX PEAKIHM, KOTOPHIE XapaKTEPU3YIOT XUMHUYECKUE
CBOMCTBA CyJb(ara MarHusi, 1 yKaKUTE NMPU3HAKUA UX MPOTEKaHUS (3amax rasa, [[BET
OCaJiKa UJIv pacTBoOpa).

O3HakoMbTeCh € MHCTPYKLHE T10 BbINOJHEHUIO 3aJaHus 24,
npuiaaraemMod Kk 3aganusasm KHUM. CooOmure opraHu3aTropy B ayiuTOPHH O
CBOell TOTOBHOCTM NPHUCTYNUTHL K BbiNOJHeHUI0 3aaaHust 24. IloaroroBbre
JabopaTropHoe 000py10BaHuEe, HEOOX0UMOE JIJIsl IPOBEAEHUA IKCIIEPUMEHTA.

24. TlpoBenuTe XUMHUYECKHE PEAKIMM MEXKAY Cylab(aroM wMarHus u
BHIOPDAHHBIMU BEILIECTBAMU B COOTBETCTBUM C COCTABJICHHBIMU YPaBHCHUSIMU
peaxkuuu, coontoaas mpaBujia TEXHUKK 0€301TaCHOCTH, TPUBEAEHHBIC B UHCTPYKIIUU
K 3aganuto. [IpoBeprTe, MpaBUILHO JIU YKa3aHbl B OTBETE HA 3ajaHue 23 MPU3HAKU
npoTeKkaHus peakiui. [Ipu HeoOXO0AMMOCTH JOMOJIHUTE OTBET WA CKOPPEKTUPYUTE
€ro.



NHCcTpYyKIHUS 10 BHINOJHEHHUIO 3aaHudA 24,
Baumanue: B ciaydae yXyaIIeHUs CaMOYyBCTBHS TIepe] HauyajloM
ONBITOB WJIM BO BPEMS UX BBIIOJHEHUS 003aTEJIbHO COOOIIMUTE

00 TOM OpPraHU3aTOPy B AyJAUTOPHHU.

1. Bbl mpucTynaeTe K BBITOJHEHUIO 3aaHus 24. [{J1s1 3TOro mojrydure
JOTOK C 1a00paTOpPHBIM 000PYIOBAaHUEM U pEaKTUBAMH Y CHELMAINCTA 110
o0ecrneYeHuIo 1a00paTOPHBIX padOT B ayIUTOPHH.

2. IIpoutuTe emi€ pa3 MEpPEYEHb BEMIECTB, IPUBEIEHHBIN B TEKCTE K
3agaHusM 23 u 24, u yoeaurtech (1o gopmyliaMm Ha 3TUKETKAaX) B TOM, 4TO
Ha BBIJAHHOM JIOTKE HaXOAUTCS MATh YKa3aHHBIX B [IEPEYHE PEaKTUBOB.
IIpu oOHapykeHHMHU HECOOTBETCTBUS HA0OpaA BEIIECTB HA JIOTKE MEPEUHIO
BEIIIECTB B YCJIOBUHU 33JIaHUsI COOOIUTE 00 3TOM OPraHU3aTopy B
ayIUTOPUH.

3. Ilepen HadyaroM BBITTOIHEHUS SKCIIEPUMEHTA OCMOTPHUTE EMKOCTH C
peaKTUBaMU U MpoayManTe cnocod padotsl ¢ HUMU. [Ipu 3TOM OOparTute
BHMMAaHWE Ha PEKOMEH/IAIlNHU, KOTOPHIM BBI JJOJIKHBI CIE10BATh.

3.1 B ckiIsiHKE HAXOAUTCS MUIMETKA. DTO 03HAYAET, YTO OTOOP KUJKOCTH U

nepenBaHue e€ B MPOOHUPKY IS MIPOBEACHHS PEAKIIMH HEOOXOIUMO
IIPOBOJUTH TOJIFKO C IIOMOIIBIO MUIICTKH. JIJIs IIPOBEACHHMS OIBITOB
otouparoT 7—10 kamnenb peakTuBa.



3.2 IluneTka B CKIISIHKE C XKHUJIKOCTBIO OTCYTCTBYET. B 3TOM cirydae nepennBanue
pacTBOpa OCYIIECTBISIIOT Yepe3 Kpail CKISTHKH, KOTOPYIO PaclojiaratoT TaK, YTOObI
IpHU €€ HAKJIOHE 3TUKETKA OKa3anach CBEPXY («ITUKETKY — B JIAJOHB!»). CKISHKY
MEJIJICHHO HAKJIOHSIOT HaJl MPOOUPKOH, ITOKa HYKHBI 00bEM pacTBOpa HE
nepenbETces B He€. OObEM IepeIuTOro pacTBopa J0KEH coCcTaBIaTh 1—2 mur (1-2
CM I10 BBICOTE IPOOUPKH).

3.3 JIns npoBeaeHus onbiTa TpeOyeTCs MOPOIIKOOOpa3HOE (ChITyYee) BEIIECTBO.
OT60p MOPOITKOOOPA3HOTO BEECTBA U3 EMKOCTH OCYIIECTBIISIOT TOJIBKO €
MTOMOIIIBIO JIOKEUKH WIIH IITaTeIsl.

3.4 IIpu oTOOpE UCXOAHOIO peaKTHBa B3AT €ro U3JuIlIeK. Bo3Bpar u3iuiika peakTusa B
UCXOJHYIO EMKOCTh KaTerOpUUYECKHU 3anpeii¢H. Ero moMemaror B OTACIbHYIO,
PE3EePBHYIO MMPOOUPKY.

3.5 Cocya ¢ HCXOHBIM PEAKTUBOM (GKMIKOCTBIO MJIM MOPOIIIKOM) 00s13aT€IbHO
3aKPBIBACTCS KPBIIIKOHM (ITPOOKOIT) OT 3TOM K€ EMKOCTH.

3.6 IIpu pacTBOpeHUHU B BOJIE MOPOIIKOOOPA3HOT0 BEIECTBA WK MPU IIepeMellIMBaHUN
PEaKTUBOB CJIEyeT ClIeTKa yAapsATh MalbleM 110 JHY MPOOUPKH.

3.7 Jlns onpenienieHus 3amaxa BEMIeCTBa CJIeIyeT B3MaXOM PYyKH HaJl TOPIIBIIIKOM
COCyJla HaIlpaBJIsATh Ha C€0s aphl 3TOrO BEIIECTBA.

3.8 Ecnu peakTuB nomnai Ha pabounii CTOJI, KOXKY WIIH OJICK Y, HEOOXOAMMO
HEe3aMeIJTUTEILHO 0OPATUTHCS 32 TIOMOIIBIO K CIEIHAIUCTY IO 00€CIIEUEHUTO
71a00paTOpPHBIX PadOT B ayAUTOPHH.



4. Bbl rOTOBBI K BBIIIOJTHEHUIO SKCIEpUMEHTA. [[oMHUMHATE PyKYy U HOTTPOCUTE
OpraHu3aTopa B ayJUTOPUU MPUITIACUTH IKCIIEPTOB JIsi OLIEHUBAHUS ITPOBOAUMOIO
Bamu skcniepumenTa.

5. HauuHauTte BBINOJHATDH ONBIT. [T0CIie IPpOBENECHUA KAXKI0W PEAKIIMU WU
000X ONBITOB 3aMMMCHIBAWTE B YEPHOBUK CBOW HAOJIFOACHHUS 3a N3MEHEHUSIMH,
MIPOUCXOJAIIMMU C BEIIECTBAMMU.

6. Bbl 3aBepminiiv S5KCriepuMeHT. [ [poBepbTe, COOTBETCTBYIOT JIM PE3YJIBTATHI
OTIBITOB 3aMMCAM pelieHus 3aaanus 23. [Ipu He0OXOAMMOCTH CKOPPEKTUPYITE
OTBET Ha 3aJaHue 23, UCIOJIb3ys 3alMCU B YEPHOBUKE, KOTOPBIE CJICTaHbI TPH
BBLINIOJIHEHUU 3aJ1aHus 24.



JlemoHncTpannonHusii Bapuant OI'D 2021 .
XUMMUMA, 9 knacc.
denepanbHas ciyk0a 1o Haa30py B chepe o0pa3zoBaHUs U HAYKHU

Bovinonnenue wunu HeevinonHeHue yuUacCmHUKOM

3a0anusn 23 He eénusem HaA OUeHUBAHUE 6bINOJIHEHUS
3a0anus 24.

Conep:kxanue BepHOr0 OTBETA U YKa3aHUA [0
OLCHUBAHUI (JOMYCKAKTCA HUHbIC (POPMYJIUPOBKH
OTBETA, He HCKAXKAIOIIHNE €ro CMbICJIA).

XYMMHUYECKHUM SKCIEPUMEHT BBINIOJIHEH B COOTBETCTBUU
C UHCTPYKIUEH K 3a7aHuI0 24.

 OTOOp BCIIECTB IIPOBEAEH B COOTBETCTBUU C
nyHkTamu 3.1-3.5 HHCTPYKIUH,



3. Ilepen HauaaoM BBINOJIHEHUS SKCIIEPUMEHTA
OCMOTpPHUTE EMKOCTH C pEaKTUBAMH U IIPOIYMAaNTE
crioco0 padoTsl ¢ HUMH. IIpu 3TOM OOparuTe
BHHMaHHE HA PEKOMEHIAlIMH, KOTOPEIM BEI
HOJIKHBI CJIEI0BATD.

3.1 B ckiIsiHKe HaXOAUTCS IMUIIETKA. JTO O3HA4YacT,
4TO OTOOP KHUJIKOCTHU M IIEpPEIUBAHUEC €€ B
IpOOUPKY A1 HPOBEACHUS pPeaKIMU HEOOX0IMMO
IIPOBOJIUTH TOJILKO C ITOMOILBIO HUAIIETKA. JLs
IIPOBEJICHUS OINBITOB OTOMparoT 7—10 Karenpb
pPEaKTHUBA.



3.2 IIunieTka B CKJISIHKE C JKUIKOCTBIO OTCYTCTBYET. B 3TOM Cityudae
NEepEIMBAaHUE PACTBOPA OCYILECTBIISIIOT YEPE3 KPal CKIISTHKU, KOTOPYIO
pacmnoJiaratoT Tak, 4ToOblI IPH €€ HAKIIOHE 3TUKETKA 0Ka3aJIach CBEPXY
(«3TUKETKY — B JIAIOHB!»). CKISHKY MEJICHHO HAKIIOHSIOT Ha/T
pOOUPKOH, ITOKA HYKHBI 00BbEM pacTBOpa HE nepelbeTcs B He€. O0BEM
MEePEJINTOrO PacTBOpPa JOJLKEH COCTaBIIATh 1-2 Mt (1-2 cM 1o BeIcOoTE
POOUPKN).

3.3 Jlns npoBesieHus onbITa TpeOyeTCs MOPOIIKOOOpa3HOE (ChIydee)
BeniecTBO. OTOOp MOPOIIKOOOPA3HOIO BEIIECTBA U3 EMKOCTH
OCYIIECTBIIAIOT TOJIBKO C MOMOIIIBIO JIOKEUKH WM IIaTeIsl.

3.4 Tlpu oTOOpe NCXOAHOTO PeaKTHBA B3AT €ro M3NuIIeK. Bo3spar uzmuiika
pPEaKTHBA B UCXOJIHYIO0 EMKOCTh KATETOPUUYECKH 3anpeniéH. Ero moMmemniaroT
B OTJICJIbHYI0, PE3EPBHYIO ITPOOUPKY.

3.5 Cocyn ¢ UCXOAHBIM PEAKTUBOM (GKMJKOCTBIO MIIH ITOPOIIKOM) 0053aTEIbHO
3aKPBIBACTCS KPBIIIKOM (ITPOOKOM) OT ATOM K€ EMKOCTH.



(CMenmBanye BEIIECTB BHIIOTHEHO B
COOTBETCTBUHU C MyHKTAaMH 3.6—3.8 HHCTPYKIIUHU

3.6 IIpu pacTBOpEHUH B BOJIE ITOPOIIKOOOPA3HOTO
BEIIECCTBA WJIM IIPU NIEPEMEIINBAHUN PEAKTUBOB
CJIIEIYET CIIETKA yIApsATh MaJIbIEM 110 JHY
IPOOUPKH.

3.7 Jlist ompenesieHrs 3amnaxa BEIeCcTBa CIeayeT
B3MaxOM PYKH HaJ FOPJIBIIIKOM COCyAa
HampaBJIsSITh Ha C€0s maphbl TOr0O BEIICCTRA.

3.8 Eciu peakTuB 1onajl Ha pado4uid CTOJI, KOXKY
UJIN OZCKAY, HEOOXOAUMO HEe3aMEIJIUTEIILHO
O00OpaTUTHCS 3a MOMOILBIO K CIICHMAIIMCTY I10
00€CIIEUCHUIO JTa0OPATOPHBIX Pa0OT B ayJUTOPHUH.



* XUMHYECKHH IKCIIEPUMEHT BbINOJHEH B
COOTBETCTBMH C NPABUJIAMM TEXHUKH
0e30IMACHOCTH

2 0asL1a



IIpaBuiia TEXHUKHA O€30MaCHOCTH HAPYIICHBI IIPHU

OTOOpE WJIM CMEIIMBAHUHN BEILIECTB
1 6aan
[IpaBuna TeXHMKM O€30IAaCHOCTH HapyIIEeHbl KaK IpH
0oTOOpE, TaK 1 MPU CMEIINBAHUY BEILICCTB
0 0as10B
MaxkcuManbHbIl 0ai 2.

IIpu HapyLICHUU IpaBuUJI TeXHHUKH
0€30MacCHOCTH, KOTOPOE MOXKET HAHECTH YIIEPO 3A0POBBIO
CaMOro 5K3aMEHYEMOT'0 WJIN NPYIUX YYaCTHHUKOB DK3aMCHa,
KCIEPT O00s3aH IIPEKPaTUTh BBIIMOIHEHHE DSKCIICPUMCHTA
00y4JaroIIMMCH.
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wcHaa marpus 224 n cepumcToro rasa
1 HATPHA. BriuMcIHTe MAcCOBYIY 100D

Han pacteop cynefara smarHug, a takse Habop CIeIyioImHX PeakTHBOB. LHHE,
COMAHAN KHCIOTA, PACTROPE THAPOKCHIA HATPHA, XNopdga Sapus M HWTPaTa

KalTH4.
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ATPHA B PACTEOPE:
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Hcnonezys TonsKO — PE3aKTHER W3 NPHBEIEHHOID  MEPEYHA,  IANHIIATE
MOIEKVISPHEIE VPABHEHHE OBYX PEakLHil, KOTOPLIE XAPAKTEPHIVIOT XHMHYECKHE
cBOficTEA cynbdaTa MArHHE, M YKAKHTE NPHIHAKM HX DPOTEKAHMA (3anax rasa,

UBET OCAAKA HIH pacTeOpa).

CE HAZBAHHLIC 2IEMEHT

IS WTEMEHTOR

SILNE DTEMEHTOE

HIIH OTCY TCTBYIOT

Marxcumarsis il Gain
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CoaepEanne BEPHOND 0TEBETA H YKATAHHA N0 01 eHHBEAHHHY Bannn
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INeMeHTEl OTBETA;

CocTasneHsl YPaBHSHHA JBYX PeakilMil, XapaKkTepHIyILHy XHMHYECKHE

CROFCTEA cyNEpaTa Maruus, H YEataHkl MPHIHAKH HX MPOTEKAHHA:

1y MgS0y + BaCl, = BaS0O, + Mg(Cl,

2) rnagesie Genoro OCaaIKa;

3y MgS0Oy + 2MNaOH = Mg(OH), + NaS0,

4) BeInagenHe Genoro ocagka

OTEET NPaBHILHLI H NOMHEI, COASPANT BCe HATBAHHLIE AEMEHTR 4

[MpapuaLHE JANHCAHE TPH MIEMEHTA OTBETA 3

[TpapunLHO TANHCAHE] JBA JTEMEHTE OTEETA 2

[MpapunLHE FANHCAH OOHH JTEMEHT OTEETA 1

Bce anemMenTrl OTEETA 3ANHCAHE HEBEPHO HIH OTCYTCTEVIOT L]
Marcumansupi Gaue 4




