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I10 IIOATOTOBKE PCAKTUBOB U 060pyszaHml

1o XUMHUN

JUTSL NPAKTUYECKOI'O TYPA

Bo3pactHoM rpymmnsl (9, 10,11 KJ1acc)




MyHnuyunanenwsiti 5man Beepoccutickoti 01umMnuadsl WKOIbHUKO8 8 Boneoepadckoii obnacmu
6 2024/2025 yuebrnom 200y

PeakTuBbl U 000pyHOBaHHE MTPUBEICHBI B paCcUeTe Ha OJJHOTO YYaCTHUKA, €CITH
HE yKa3aHo WHOE.

9 kiacc
PeaktuBbl: Boaubie 0,25M pactBopbl NiSO,, K,Cr,07, ZnSOy, KI.
pactBopbl NH3 10-b1it % u H,0, 3-5b1it %.
YHuBepcaabHas HHIUKATOpHAs Oymara.
~1-p1i1 % pacTBOp CBEXKE3aBAPEHHOTO KpaxMaJbHOIO KieicTepa.

Oob6opynoBanme

[ratuB Ha 10 mpodbupok (1 mrt.), mpodupku Ha 10 ma (10 mir.); nunerka
[Tactepa (1 mt.); crakan Ha 100—200 mut (1 mIT.) A1 CliMBa peakTUBOB; TPOMBIBAJIKA
C OUCTHWJUTMpOBaHHOW BomoH; nBe ckisHkH st NHz n HyO, (mmm n1Be mpoOupku
OoJibIlIeT0 00BEMa, UITH JIBE KaIleJIbHUIIBI).

Memoouueckue ykazanus
[IpenBapuTenbHO TOTOBAT YKa3aHHBIE BBIIIE PACTBOPHI U PA3IUBAIOT UX B 4 HE

MIPOMapPKUPOBAHHBIE TIPOOUPKH.

NHsz u H,O, 3anuBaroT B OTEIbHBIE HEOOJBIINE CKISHKA U ITOAIIMCBHIBAIOT UX
(MOKHO HCIIOIB30BaTh ANTEYHbIEC TIACTMACCOBBIE OYTBHIIOYKH M3-TIOJI pacTBOpa
HaIaThIPs U MIEPOKCHIa BOJOPOAA C OCTPHIM HOCHKOM, U3 HUX YI00OHO MTPOBOIUTH
JIO3MPOBKY 1O KaIUISIM B IPOOUPKH, CM. KApPTUHKY ).

Baosicno, umobwvl pacmeopul ammuarka u nepoxcuoa 6000pooa owiiu ceedxcumu!

IIpuroroBjieHne KPaXMaJbHOTO KjelcTepa

B3semmuBaroT 1 T kpaxmana u g00aBisoT 10 MuI TUCTUIITMPOBAHHOW BOJIBI
KOMHATHON TeMIepaTypbl K HEMY, MEPEMEIINBAIOT M 3aTeM J00aBISIOT 95 M

KUITATKA. J{OJKEH MOyYUThCS MPO3PAYHBIN pacTBOP.
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[TomuMmo pacueTHOTO 00BEMA, TOTOBAT 2-3 3aMacHbIX mITaTUBA. B ciiydae, ecnu
YYaCTHHUKY TTOHAIOOUTCSI TOTIOJTHATEIFHOE KOJTMYECTBO PEaKTHBA, TOJIUB PEaKTHBA
npousBoautcss 1 pa3 (B 1 COOTBETCTBYIONIYIO CKISIHKY) Oe3 1mrpada, B
MOCJIEAYIOIIMX clIydasx — co mrpadoM 2 6amia. Takum 00pa3oM, eciiu He0OX0 UM
JOJIUB N CKIISIHOK, mTpad cocrapsieT 2(N-1) 6annos, HO He Oosiee 8 OaIoB.

Unghopmuposanue yuacmuukos neped HAuaiom IKCNePUMEHMANIbHO20 MYpa

Bo BBOAHOI1 Oecene mepea HayaloM 3KCHEPUMEHTANIBHOTO Typa y4aCTHHUKaM
JAIOT KPATKWK MHCTPYKTAX IO TEXHWKE O€30MacHOCTH W WHGOPMHPYIOT UX O

mTpadHbIX O0aIax, IPeayCMOTPEHHBIX 33 HEHAJICKAIYIO pa0oTy B IPAKTUKYME.
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10 kaacc

Peaktusbl: 1) 0,1000 5. NaOH cranmapTHbIi pacTBOp U3 (PUKCaHAIA W U3
HABECKU (TOYHAsI KOHIIEHTPAIINS YKa3bIBA€TCS HA CKIISTHKE);

2) unaukarop (enondranenn (1 r wuHAUKaTOpa pacTBOpsitoT B 80 M
ATUJIOBOTO CITUPTA U IOBOIAT 00BEM pacTBopa Boaou a0 100 m).

Hnoukamop Oonyckaemcsi UCHOIb308aMb HECKOIbKO KaneabHuy Ha 4-5

YUaCMHUKO8 HA 0Owem cmoie.

Oo6opynoBanme: OropeTka Ha 25 MJI, BOPOHKA /IS 3alOJHEHUS OIOpPETKH,
CTaKaHYHUK JIJIs 3aII0JIHEHUS OIOPETKH 11es104bio; munetka Mopa Ha 10,00 mut; rpymia
PE3UHOBAs WJIM TUIETaTOp, Koyioa st TutpoBanus Ha 100 wmm 200 Mo (2-3 mirt.);

HeMepHas ko10a Ha 100 M1 17151 pacTBOpa I1aBEJIEBOM KUCIOTHI.

Memoouueckue ykazanus
l'otoBaT 3 BapuaHTa C pa3HbIMU DKBUBAJICHTHBIMM KOHIICHTPAIUSIMHU

II1aBEJICBOM KUCJIOTHI B pacdeTe Ha JJUTPOBYIO MEPHYIO KOJ'I6V:

BapuanTtsl I I ]
Konuenrpaunus,
0,09 0,12 0,15
MOJIB/J1
Macca
5,67 7,56 9,45
H.C204*2H,0, r

ObviuHo wasenesas Kucioma npooaemcs 8 gude oueuopama, 3mo ciedyem
VUUMbI6AMb OP2AHUZAMOPAM NPU NPULOMOGTIEHUU PACBOPOS.

[TpuUroTOBICHHBIX PACTBOPOB HEOOXOAMMO CICIATH C 3aIIACOM.

YuacTHHKaM Ha CTOJ CTaBUTCS Koyba ¢ mpobkoit (100 mur) ¢ pacTBOpoM
IaBEJICBON KHUCIIOTHI MPOMapKUPOBAaHHAS HOMEPOM yYaCTHHUKA COTJIACHO HOMEPY

BapHaHTA.
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[Tpumep TaOAMIIBI AJIS1 TPOBEPSIOLIHX:

Homep yuacTHuka Homep O:xupaembiii 00em NaOH, ma
BapHaHTa
1,4,7, ... I
2,5,8, ... 1
3,6,9, ... Il

Opranuzatop, NPUTOTOBHB PAcCTBOPHI IIABEIICBOH KHUCIIOTBHI, THTPYET HX
CTaHJIAPTHBIM PAaCTBOPOM IIEJIOYH B MPUCYTCTBUU ¢/ M 3amuchIiBacT 3HAYCHUS B
tabymiy it nposepsiionmx (Oxumaembiii o0beM NaOH). Taxoke yduThiBaeT
IpUMEpHbIe OOBEMBI PEAreHTOB, PACXOyeMble TPU THUTPOBAHUH HA OJHOTO
y4acTHUKA, JJIs JaJTbHEHWIIEro MacmTaOupoBaHUS Ha O0IIee KOJIHYECTBO
3asIBJICHHBIX YYaCTHHKOB.

Komnﬂekmaquﬂ pa60qeeo mecma ydacnHuxka

Kaxaplii y4acTHUK MOJy4YaeT aHAJUM3UPYEMbIH pacTBOp, COJECpIKaIIUi
niaBeseBy0 Kuciaory B koibe 100 ma ¢ mpoOkoit (koiba mpoMapKupoBaHa
MOPSIIKOBBIM HOMepoM ydacTHuKa). [lltatus ¢ 6ropeTkoit, munetky Mopa na 10,00
MJI, PE3MHOBYIO TPYIITY, HECKOJIFKO KOHUYECKUX KOJIO /Il TATPOBAHUSA U CTAKaHUUK
JUTSL 3aIlOJTHEHUsT OIOpeTKH 1menoubio. CTaHAapTHBIA pacTBOpP TUAPOKCHIA HATPHS,
E€MKOCTH C JUCTWJUIMPOBAHHOM BOJIOM W KameJbHUIIBI ¢ MHAUKATOpOM (/¢ MOryT
MIPEIOCTABIATHCSA B Ka4eCTBE OOIIMX PEaKTHBOB Ha TPyMIly U3 2 — 4 y4aCTHUKOB.
Jonyctumbl U Apyrue ynoOHele ansi paOoTel BapuaHThl. IloMuMo pacueTHOro
Yyclia, TOTOBAT 1—2 JOMONHUTEIBHBIX KOMIUJIEKTA 331a4 KaXX/10To BapuanTa. Eciu
YYaCTHUKY TOHATOOUTCS JOTIOTHUTEIHFHOE KOJUYECTBO IIABEICBON KHCIOTHI AJIS
TUTPOBaHUs, TO CHUMaeTcs 4 Oana.

HUnghopmuposanue yuacmuurxog nepeo Hauaniom IKCNEPUMEHMAIbHO20 Mypa

Bo BBOAHOI Oecene mepea HayaJloM 3KCHEPUMEHTAIBHOIO Typa YYaCTHUKAM
JAlOT KPAaTKUM WMHCTPYKTaX IO TEXHUKE O€30MacHOCTH U HH(POPMHUPYIOT HUX O

mTpadHbIX OanIax, IpeayCMOTPEHHbBIX 33 HEHAAJIEKAITYI0 paboTy B IPAKTUKYME.
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11 kaacce

PeaktuBsbl: 1) crangaptabii pactBop HCI (0,100H) u3 ¢ukcanana wim 1o
['OCT 25794.1-83 (TOuHast KOHIIEHTpAIHsI YKa3bIBA€TCS HA CKIISTHKE);

2) 0,51 pactBop BaCly;

3) uamukatop metwiopanxk (0,1 T mHAMKaTOpa pacTBOPSIOT B 80 MII TOpsUueit
JUCTUWUIMPOBAHHON BOJIBI M ITOCJIE OXJIAXKIEHHUS TI0BOAAT 00BEM PacTBOpa BOIOH J10
100 mu);

4) unaukarop denondraneus (1 r uHaAUKaTOpA pacTBOPAIOT B 80 MJT STUIIOBOTO

CIUpTa U JOBOJAT 00beM pacTBopa Bojoi 10 100 mur).

Hnouxkamoper Odonyckaemcsi UCnOab306amsb HECKOIbKO KaneavHuy Ha 4-5
Y4acmHUKO8 Ha obujem cmoie.

OGopynoBanme: OwopeTka Ha 25 MJI, BOPOHKA Ui 3allOJHEHUS OIOPETKH,
CTaKaHYMK JUIsl 3all0JTHEHUs OropeTKH KuciaoToi; nunerka Mopa na 10,00 mu; rpyia
pEe3UHOBasi UM nunerarop, konda st tutpoBaHus Ha 100 wam 200 mut (2-3 mir.);
MepHbIi mmHIp Ha 15-20 M 1yt otoopa BaCly; Hemepras konda ¢ mpo0Okoit Ha 100

M it pactBopa NaOH u Na,COs.

Memoouueckue ykazanus
['otoBsT 3 Bapuanta pactBopoB ¢ pasHbiM cojepxkanreM NaOH u Na,COs; B

pacdcTe Ha JIJMTPOBYIO MCPHYIO KOJ'I6V:

BapuaHnrtnl I I i
Konuenrpauusi, | NaOH | Na,CO3; | NaOH | Na,CO3 | NaOH | Na,COs
MOJIb/JI 0,1 0,05 0,12 0,04 0,15 0,03
Macca, r 4,0 2,65 4.8 2,12 6,0 1,59

[IpuroToBIECHHBIX PACTBOPOB HEOOXOAMMO CEIATH C 3aTTACOM.
YyacTHHKaM Ha CTOJI cTaBUTCA Koyiba ¢ mpoOkoit (100 mi) ¢ pactBopom NaOH

u Na,CO; mpomapkupoBaHHass HOMEPOM Y4aCTHHUKA COTJIACHO HOMEPY BapUaHTAa.
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[Tpumep TaOAMIIBI AJIS1 TPOBEPSIOLIHX:

Homep yyacTHMKA Homep OxugaeMbli OxupaemMbii
BapuaHta | 00beM ViHci, MJI (B | 00beM VaHcl, MJI (B
NPUCYTCTBUM M/0) | mpucyTcTBuH /()

-
-
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OpranuzaTop, IPUTOTOBUB BCE PACTBOPHI, TUTPYET UX CTAHAAPTHBIM PACTBOPOM
HCI u 3anuceiBaeT 3HaucHus B TaOimIly [yt mpoBepsromux (OkumaeMpiii 00beM
Vinct # Vaner). Takke yduThIBaCT MPUMEPHBIE 00BEMBI PEareHTOB, PacX0yeMbIe
IIpU TUTPOBAHWU HA OJIHOTO YYACTHHKA, /IS JAJIbHEHIIEro MaciTadupoBaHusl Ha
o0IIee KOJTMYECTBO 3asiBJICHHBIX YYACTHUKOB.

KOMVZJZ@KI’I’ICZL;M}Z pa60qe20 mecma y4acmHuKka

Kaxxapiil yuacTHUK MOJIydaeT aHAIU3UpyeMblid pacTBop, coaepxamuid NaOH u
Na,COj3 B xon6e 100 mit ¢ mpoOKoii (kosi6a mpoMapKupoBaHa MOPsIKOBEIM HOMEPOM
yuactHuka). llITatus ¢ 6ropetkoit, nunetky Mopa Ha 10,00 M1, pe3uHOBYIO Tpy1ILY,
HECKOJIbKO KOHMYECKHUX KOJO [Js TUTPOBAaHUS M CTAKAHUYMK JJI 3alOJHEHUS
OropeTku kucioTod. CTaHAapTHBIM pacTBOP COJITHOW KUCIIOTHI, paCTBOP XJIOpHUJIA
Oapusi ¢ MEpHBIM HMWJIMHIPOM, EMKOCTHU C AUCTUIUIMPOBAHHOM BOJON M KaneJIbHUIIbI
C MHANKATOpaMu M/0 U b/ MOTYT MPEIOCTaBIATHCSA B KAUECTBE OOLIUX PEAKTHBOB
Ha rpynny u3 2 — 4 y4acTHUKOB. JlomyCTUMBI M Apyrue yAoOHbIE AJig pabOThI
BapuaHThl. [[OMHMO pacyeTHOro 4ncia, TOTOBAT 1—2 JOMOJHUTENBHBIX KOMILJIEKTA
3a/layd  KaXXJoro BapuaHTa. Eciaum y4yacTHUKY MOHAJ00MTCS JOMOJIHUTENIbHOE
koiuuectBo pacTtBopa NaOH u Nap,COsz st TuTpoBanust, To cHuMaeTcs 4 6ana.

Hnpopmuposanue yuacmnuxos neped Hauanom 5KCHEPUMEHMANLHO2O0 Mypa

Bo BBOAHOI Oecene mepea Ha4aJloM 3KCHEPUMEHTAIBHOIO Typa YYaCTHUKAM
JAlOT KPAaTKUM WMHCTPYKTaX IO TEXHUKE O0€30MacHOCTH M HH(DOPMHUPYIOT HUX O

mTpadHbIX O6ammax, IpeayCMOTPEHHBIX 33 HEHAIJICKAIYIO paboTy B MPAKTHUKyME.



