JKCNepumeHTanbHbIU TYp Bcepoccumnckou
onMMnNuagbt I.I.IKOI'IbI-IjKOB No XUMMMK:
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U3yueHue cpeacTtBamu xumum nroboro
ABNEHUA B OKPY’KaloLem Hac mupe

/ AN

TeopeTnyecKkoe ocmbicneHue JKCNEepMMEHTaNbHbIW ONbIT

N _/
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Xvmuna - HaYyKa 3KCnepuMeHTad/ibHaA

BaKHaAa posb
3KCNepUMEHTaIbHOro Typa
BOo BcOLU no xumum

3KcnepumeHm — noxcanyt, camoili 0elicmeeHHbIlU Nymo 011
c030aHUA Momueayuu U 3aUuHmMepecosaHHOCMuU WKOMbHUKA.




Obyuarowme GyHKLUUU SKCNEPUMEHTA

Tpu 0CHOBHble PYHKLMUN IKCNEPUMEHTA
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BocnutatenbHaa GpyHKuUA

No3sHaBaTtenbHasa pyHKUUA

PassuBalowan ¢pyHKUMUA

OcBoeHMe HaBbIKOB PaboThl
B labopaTtopun, BeaeHuA
NnabopaTopHOro *KypHana,
dopmMmmnpoBaHue
aKKYpPaTHOCTU, TOYHOCTU U
HabnoaaTeENbHOCTHU

Xopowunit byaywinia
pPaboTHMK xumunueckom

cdepbl

HakonneHne obwmpHoro
baKTMYecKoro matepuana o
CBOMCTBAX BELWECTB, ero
OCMbICNIEHNE U CUCTEMATU3ALNA
(Ana xumunmn, PyHKUMA MOXKET
peann30BbIBaTLCA Yepes Le/bln
CNEKTP OPraHoOB YyBCTB —
3peHune, 0boHAHUE, OCA3aHMe,
4yTO 06YCNOB/INBAET NPOYHOE
3aKpen/ieHne Noay4YeHHbIX

3HaHW) @

dopmupoBaHUE TOTNYECKUX
CBA3EN mexay
HabtoaaeMbIMU ABNEHUAMM
N XMMUNYECKOMN CYTbIO
npoucxoaALLEero,
CMNOCOBHOCTM 0OOBACHUTHL U
npeAckasaTb XMMUYECKMe
ABNEHUA, NPUMEHUTb
NONY4YEHHble 3HAHUA ANA
CO3/aHNA HOBbIX 3HAHUM

PamoOTHbIN cneunanuct

YYyeHbIn-XUMUK

OnumnuadHas 3a0a4d, Mo 803MOXHOCMU, O0AXCHA 0aMb pPeasnu308ambcsa 8cem
¢yHKYyuam Haubonee nosHo.




OcobeHHOCTM 3a4a4
3KCMNEepPUMEHTa/IbHOro Typa

3a4aHMA OXBaTbIBAlOT OCHOBHbIE pPa3aesbl Kypca XMMUU COOTBETCTBYIOLLLENO
Knacca, 6asupylorca Ha NPoMAeHHOM K MOMEHTY NpoBeaeHNa 0OIMMNnaabl
MaTepuasie U OCBOEHHbIX HaBblKax paboTbl B nabopaTtopumn, BKAOYaAA
$aKynbTaTUBHbIN KypC.

3aaaHuA Npu3BaHbl AaTb BO3MOXKHOCTb LWKOJIbHUKAM NPOAEMOHCTPUPOBATb
ACHOCTb MOHUMAHUA OCHOBHbIX 3aKOHOB XMMWUUN, YMEHUE TBOPUYECKU NPUMEHATD
UX ANA pelleHusn 3agaum, coobpasnTenbHOCTb, NPaBUIbHbIE HAaBbIKU
3KCNepUMeEHTaNIbHOU paboTbl.

3a4aHuA MOTYT BKAOYATb MeXKnpeamMmeTHble CBA3U. ITO cNocobCcTByeT NOHMMAHMUIO
PO N MeCcTa XMMUU B }KU3HU U Cpeamn ApYyrux HayKk: ¢usmnkun, buonornm u T.4.
3aAaHuMA YYMTbIBAIOT CNIOXKHOCTb cegytowero atana Onmmnuaabl, 4Tobbi
NONY4YUTb ONTUMA/IbHbIN YPOBEHb TPYAHOCTU 3a4aHUA U PeaNn30BaTb
NPeemMCcTBEHHOCTb MeXKAY PasHbiMu ypoBHAMK Onmmnuagbl.

*KenarenbHo, yT06bI YCNOBUA 334aHMI, KpOome TpeboBaHUA BbiTb UHTEPECHbIMU U
noyuyuteNbHbiMU, BbIIN CBA3AHDbI C peasbHbIMUM NpoLEeccamMu B Npupoae u
TeXHUKe, OTPaXKa/In CBA3b XMMUM C }KU3HDbIO. ITO CNOCOBCTBYET Pa3BUTUIO
AKTUBHOIO MHTEpeca y y4almxca K npegmery.



YPOBHMU CNIOXKHOCTU 33434

3Jtan onMmnuagbl

Knacc



YpoBeHb
C/I0XKHOCTH

o MpurotoBneHne pacTBOPOB BELLECTB. CmelumBaHume, p336aBneHme, BblMapuBaHMe PacTBOPOB.

° ®PunbTpoBaHMe Ha BymarkKHOM dUnbTPE.

° B3BeluMBaHWEe Ha TEXHUYECKUX BECaX.

° N3mepeHre 06beMa KUAKOCTM C MOMOLLI MEPHOTO LUAMHAPA.

. Peakuun B npobupke. MpocTeiniune BapuaHTbl 06HaPYKEHMA BELLECTB MO XapaKTEPHbIM NPU3HAKaM U peaKkLMAM.

° OnpegfeneHne peakumm cpesbl C NOMOLLbI KMCIOTHO-OCHOBHbIX MHAVKATOPOB.

° HarpeBaHu1e C NOMOLLbIO TOPE/IKA U INEKTPUYECKOW NIUTKM.

. KauecTBeHHble peakuymn Ha KaTMOHbI U aHUOHBI.

. KonnuectBeHHOe oTaeneHne, NPOMbIBAaHWE U BbiCyLIMBaHUE (HAa GUILTPE, B SIKCUKATOPE UM CYLUUIBHOM LiKady) 0CaaKoB.
° B3BeluMBaHWe Ha aHA/IMTUYECKNX BECAX.

° MpurotoBaeHMEe pPacTBOpa TOYHOW KOHLEHTPaUUW B MepHOW Konbe. B3aTve anuKBOTbl pacTBopa. M3mepeHue obbema
KUAKOCTM C MOMOLLbIO BIOPETKMU.

o PacyeTbl Mo ypaBHEHUAM XMMUYECKUX PEeaKL M.

MepekpucTannmnsaumsa BeLeCTs U3 BOAHbIX PaCTBOPOB.

O6wwe NpMHUMMbI CMHTE3a B Konbe. Mcnosib3oBaHMe MeLankun U KanesbHOW BOPOHKM.

KMCNOTHO-OCHOBHOE M OKUC/IMTENbHO-BOCCTAaHOBMTEIbHOE TUTPOBaHMe. CTaHAapTU3aLmMA.

LiseToBble Nepexo/bl MHANKATOPOB MPU KUCNOTHO-OCHOBHOM TUTPOBAHUM.

Mpamoe, 06paTHOE 1 KOCBEHHOE TUTPOBAHME.

o FpynnoBble peakLMm Ha KaTMOHbI M aHUOHbI. PasgeneHne ocagka M Hag0CaA04uHOM KUAKOCTU A1 NOCAeAYIOLEro aHaim3a.
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° NaeHTUdMKaLMA 31eMEHTOB MO OKPALLUMBAHUIO NMAAMEHW.

° KomnneKkcoHomMeTpuyeckoe 1 ocagutesibHoe TUTpOBaHME.

° N3mepeHune ¢ pH-meTpom.

° Bu3yanbHan KONoOpUMETPUS.

° PaboTa c BogocTpynMHbiM Hacocom. PuUnbTpoBaHME Ha BOPOHKe broxHepa.

. NaeHTUOMKauMA OCHOBHbIX GYHKLIMOHA/IbHBIX FPYMN OPraHNUYeCKUX COeANHEHUA.

° KonnyecTBeHHbIM aHa/IM3 C MOMOLLbIO PeaKLUmiA OCarKaeHus.

. KonnyecTBeHHbIN BONIOMETPUYECKUI aHANN3.

. KonoHouyHas xpomaTorpadus. BymarkHasa TOHKOC/NIOMHan XxpomaTorpadums.

. doTOKONOPUMETPUA.

° CuHTes B Konbe ¢ gedpnermatopom. MeperoHKa KMAKOCTEN NPU HOPMANbHOM LABAEHUMN.
. MMAKOCTHO-KNAKOCTHAA IKCTPAKLMA.



OcHOBHbIe Tunbl 3a4a4

dona 3apau

90 -

80 B 64
70 -

60 -
50 -
40 -
30 -
20 -

11 kn
10 -

10 kn
0 -

9 Kkn
Kay. aHanus

Konwnu.
aHanus CuHTtes



O6HapyxeHue:
A

KayecTBeHHbIV aHaNu3

HYacTOTHOCTb KNlOYEBbIX TEPMUHOB B 3a4a4ax
Ka4yeCcTBEeHHOro aHazauns3a

KaTMOHOB
OpraHUYeCcKUX coeanHEHN M

dHUOHOB

PacTBOPUMOCTH

uBeTy

pH pacTteopa

NaeHTuduKauma no:

WMHbIM NPU3HaKam*

0 20

40

60

80

*pH rasoB, UsmeHeHUe pacTBOPMMOCTHM NPU HarpeBaHUK, 3anax,
obpasoBaHue amynbcun, NK-cnektp, u ap.



KayecTtBeHHbIU aHaNU3

1) UpeHTUPUKaLUA HECKONIbKMUX HEU3BECTHbIX BELLEeCTB U3 U3BECTHOIO NepeyHs

B npoHymepoBaHHbIX NPOBMpPKax BblAAOTCA PACTBOPbI BELWLECTB MW HEMOCPEACTBEHHO
TBEpAble BellecTBa U TpebyeTca YCTaHOBUTb, B KAKOM NPOBUpPKE KaKoe BeLWeCTBO

HaXo4uTCA.

a) NMpeanoxkeHbl peakTuBshbl

rnpu nNpoYux pasHbIX YCa08UAX mpebyem bosee
PR pu np p y peoy

6) AlononHuTenbHble peakTuBbl 2/1y60OK020 /102U4ECKO20 MbIWAEHUA U YyMEeHUSA
OTCYTCTBYIOT delicmeosame 8 yCa08UAX 02PAHUYEHHOCMU 8XO00HbIX
OQHHbIX

9TOT TMN 334a\u:

+ N0O3BOJIAET YYaALWMMCA MaKCMMA/IbHO NMNPOABUTL
TBOPYECKOE MbILUNEHMNE N COOOPaA3UTE/IbHOCTb

- aNeK OT peanbHbIX 33434 aHA/IMTUYECKON XUMUMN




Mpumep 1

Bam 8bi0aHbI 6 NpobupoK, 8 KOMOPbLIX HAXO00AMCA PACMBOPbLI UHOUBUOYAbHbIX
sewecms: HCl, NaOH, NH Cl, MgSO,, ZnSO,, BaCl.,.

Mcnonb3ys amu pacmeopesl U yHUBepcanbHyo UHOUKamopHy bymaeay, onpedenume, 8
Kakol npobupke Haxooumcsa Kaxcooe u3 sewecms. PeweHue npedcmassme 8 sude
mabauysl. Hanuwume ypasHeHUA peakyuti, noomeepxoaroujue omKkpbimue sewecms.

R R - N TR L W =
HCI - - - - - -

- - NH; J Jpacte.B  BO3M.
n36. NOMYTH.
- - NH3¢ - - - -
eso,
- Jpacte.B - - - NP
n36.
- BO3M. - N N -
NOMYTH.
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BO3MOXKHbIW BApUAHT pelieHuns

YHueepcanbHaa uHOUKamopHasa bymaza

O6Hapy»ceHue
MgSO,

O6Hapy»ceHue
ZnSO

|
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Mpumep 2

Bam 8bi0aHbI 6 NpobupoK, 8 KOMOPbLIX HAXO00AMCA PACMBOPbLI UHOUBUOYAbHbIX
sewecms: HCl, NaOH, NH Cl, MgSO,, ZnSO,, BaCl.,.

Mcrnonb3ys moabKo 3mu pacmeopbl H-HHH8LBEGALHIHO-LHOUKEHROPHIHO-BYMERY,
ornpedenume, 8 KAKoU rnpobupke Haxoodumcs Kaxicooe u3 sewecms. PeweHue
npeocmasbme 8 sude mabauusl. Hanuwume ypasHeHUA peakyuli, mnoomsepxoaroujue
OMKpbImue sewjecms.

T IR b7 I [N 1< N N
HCl - - - - - -

- - NH, J Jpacrs. B BO3M.
136. NOMYTH.
- - NH3¢ - | - |
N . - - - ¢
- J pacts. B - - - $
136.
= BO3M. - N2 N2 -
NOMYTH.

Yucno cnyyaes

P 1 ; 2 1 2
n36.
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KauyecTBeHHbIX aHaNU3

2) UgeHTUPUKaLMA HEU3BECTHOIO BeLLECTBA NO XapaKTepPHbIM peaKumam obpasyowmx ero
WOHOB W/IN BeLL,ecTBa KaK LLesioro

3) UaeHTUPUKaLMA KOMNOHEHTOB cmeceit (Hanpumep, o6HapyXXeHue KaTUOHOB UK
aHMOHOB B pacTBOpax cmecei coneit). bonee npocToit BapnaHT — A0Ka3aTeNbCTBO NPUPOAbI
aHaNM3npyemoro Belliectsa/cMecu, Koraa camo BelecTBO/cMech M3BECTHbI, HO TpebyeTcs
[l0Ka3aTb 3TO XMMUYECKM.

9TOT TUN 3a4au:

+ TpebyeT bonbliero o6bema 3HaHMA GaKTUYECKOro
maTepuana

+ MmeeT bonee BblpaXKeHHY NPaKTUYECKYHO
HanNpPaBAEHHOCTb U NPUBA3KY K peasibHbIM
XUMUYECKMM aHa/In3am

- TpebyeT meHblUer CTeNeHn YMeHUA MbICUTb
JIOTUYECKHU

Mpumep
B yemeoipex npoHymMepoB8aHHbIX CKAAHKAX HAX00AMCA Kpucmassauyeckue conu

b6apusa: kapboHam, cynbgpam, cynbgpum u opmogocgpam. Onpedenume
codepxcumoe Kaxool U3 CKAAHOK, UCMOb3YA 8 KaYecmae 00noaHUMesnbHbIX
peakmusos 800y U pa3bassieHHble pacmeopbl COMAAHOU KUca0mel u

nepmaHzaHama Karu-A.
13



BO3MOXHbI BApUaHT pelueHuns

COJIN HC PACTBOPAIOTCA

‘ paCTBopeHHe\
TH 0 COJIU I
2

BaSO, BaCO, BaSO, Ba,(PO,)4

p-a 1 p-a12 p-a13
lHCI lHCI HClI lHCI
Y

HET

PacTBOPEHHUE C pacTBopeHue 0e3
pacTBOpPEHHUS

BBIJICJIEHUEM Ta3a BBIJEJICHUS ra3a

-1 4
/(M nO4 KIVIan
HET IPHU3HAKOB o0ecIIBEUNBaHUE
peaKIuu pacTBapa




Kputepuun oueHnBaHuA

XapaKTepHblii BKNag, B
CyMMapHbIii 6ann 3a 3agauy

PeweHne TeopeTnyeckomn He 6onee 30 %
4yacTu 3a4aHuUA

[MpaBMNBbHOCTb 50-70%
naeHTMGUKaLnm BeLecTs

YpaBHeHUA peakuun, 30-50%
HabaoaeHua n gpyrme

No3nLKNK, COCTaBAAIOLLNE

onucaTeNbHYo 4acTb

3KCNepMMeHTa
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Onpepge-

YcTeHoB-

TutpoBaHue:

neHune:

neHune
COCTaBa.

KonnyecrBeHHbIU aHaNuU3

HYacTOTHOCTb K/NOYEeBbIX TEPMUHOB B 3a4a4ax

OKWUCAUTENbHO-BOCCTAHOBUTE/IbHOE

dpyrne metoabl:

KO/IM4eCTBEHHOIo aHa/in3a

HeopraHn4eckmnx coeam HEHWUI

CMecCeln BeLecTs

MHOAUBUMAOYA/IbHbLIX BEWECTB

KUCNOTHO-OCHOBHOE
KOMMJ1IEKCOHOMETPUNYECKOE /.,

ocaguTenbHoe

71

noTeHuuomeTpuyeckoe Y
"_""_: """""""""""""""""""" = it ol el e '2_ """""""""""""""""""""""
cnekTpodoTomeTpma 5 i
L8R L
_ KUHETUYECKNI MeToq,
rpaBMmeTpuA
0 20 40 60

80
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]

MeTtoa TUTpuUMmeTpUn

Mpeumyiecrsa:

XOopoLllee NOHUMAHME LWKObHUKAaMM NPOUCXOAALLNX B XOAe
3KCNepuMeHTa NPOLLECCOB M UCMOb3YEMbIX PACYETHbIX dopMmyn,
OCHOBAHHbIX Ha NMPOCTbIX CTEXMOMETPUYECKMUX COOTHOLLIEHUAX
pearvpyoLLnx BeLecTs

OoTCyTCTBUE HEO6XO,£I,VIMOCTVI NCnosib30BaHMA CAOXKHOIO
dHaIUTNYECKOro O60py,£I,OBaHMFI

B OCHOBY 334241 MOTYT ObITb NOJIOXKEHbI COBEPLUEHHO pa3Hble
mMmeToabl (M cnocobbl) TUTPOBAHUA — KUCIOTHO-OCHOBHOE,
KOMMJIEKCOMETPUYECKOE, OKUCIUTENbHO-BOCCTaHOBUTE/IbHOE,
ocaguTesibHoe TUTPOBaHME

rMOGKOCTb GOPMYIMPOBAHMA YCIOBMIA 334341 U BO3MOMKHOCTb ee
MPUBA3KU K Pa3/IMYHbIM UCMO/b3YEMbIM B MPOMBbILLJIEHHOCTH,
MeauuUuHe, HayKe N Apyrux chepax KU3HU CUTyaLunsam

17



Npumep

Bam sbidaH pacmeop NaOH Heu3secmHoU KOHUeHmMpayuu.

Ncnonb3ya e kayecmsee mumpaHma ~ 0,1 M HCl (moyHas KoHueHmpauus HeuzeecmHa) u
cmaHoapmHsili pacmeop Na,CO,, Halidume KOHYeHmMpayuro wesno4yu 8 8bI00HHOM
pacmeope. Hanuwume ypasHeHUs peaKkyul, MpomeKarouwux 8 Xxo0e mumpo8aHUS.

Memoduka cmaHdapmu3sayuu HCl no Na,CO,

B yucmyto KOHUYecKyto Konaby 078 mumpoeaHus ombéuparom nunemkol Mopa
anukeomHyto yacme 10,00 ma pacmsopa Na,CO,, dobasnarom 1 — 2 Kanau pacmeopa
UHOUKamMopa memusio8020 opaH»ceso2o u mumpyom ~ 0,1 M HCl 0o uameHeHUA OKpacKu
U3 dceamoul 8 KpacCHO-0paHMcesyto. TumposaHue nosmopsarm 00 0ocmuxceHus 3
pe3yanbmamos, omaudaruuxca He bosee yem Ha 0,2 ma. Imu pe3ynbmamel ycpeoHAMmM
U paccyumesl8arom moyYHyto KoHyeHmpauuto HCl.

Memooduka onpedeneHusa codepxcaHusa NaOH

B yucmyr KoHuU4ecKyto Konby 018 mumposaHua ombuparom nunemxol Mopa
anukeommuyro yacmoe 10,00 ma pacmeopa NaOH, dobasnarom 1 — 2 kanau pacmeopa
UHOUKamMopa Memusi108020 OPAH#EB8020 U mumpytom pacmeopom HCl 0o usmeHeHus
OKPACKU U3 #enamoli 8 KDACHO-0paHMesyr. TumposaHue nosmopAarom 00 0ocmuiceHus 3
pe3ysnbmamos, omaudarouuxca He bonee yem Ha 0,2 Ma. Imu pe3ysnbmamel ycpeoHAoMmM
U paccyumsi8arom mo4Hyro KoHyeHmpauyuro NaOH.




Kputepuun oueHnBaHuA

XapaKTepHblii BKnag, B

CyMMapHbIii 6ann 3a 3agauy

PeweHne TeopeTnyeckomn He 6onee 30 %
4yacTu 3a4aHuUA

ToyHOCTb TUTPOBAHUA™ 60 — 80 %
YpaBHEHUSA peaKkumn, 20—-40%

HabnoaeHns n apyrue
No3uLKnmM, cocTaBaaAtoLmne
onucaTeNibHY 4YacTb
3KCNEepPUMEHTa

AKKypaTHOCTb paboTbl He 6onee 10 %
(wTpadsbi)

*¥enatenbHo NpeaycMoTpeTb «yTewWnTeNbHbIM» 6ann, To ecTb HEHYNEBON MUHUMA/bHbIN
6ann, KOTOPbIN YYACTHUK NONYYUT AAXKE B CIy4ae OYEHb MNOXOM TOYHOCTU TUTPOBAHMA, Ha
ypoBHe 20 % oT cymmapHoro 6anna 3a 3agavy
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CUuHTe3

HYacToTHOCTb KNOYEBbIX TEPMUHOB B 334a4aX CUHTE3a

20



CuHTe3

3a4a4u cMHTEe3a TPebyloT He nHTepnpeTaunm Habatogaembix 3GPeKTOB U
nony4yeHua MHGopmaLumm 0 CUCTEME, A, HANPOTUB, YMEHMS A0OUTbLCA TOro UK
nHoro addeKta/pesynbrata B MakCMMa/ibHOM CTeNEHU, 4OCTUYb KOHKPETHOM
Lenum, NoNb3yAcb NPUBeAEHHOM B ychoBun nHbopmaumnen. Hanpumep,
CUHTE3UPOBATb TO UM MHOE BELLECTBO, MUMEA U3BECTHbIE PeaKTMBbl. M3yunTb
ero XMMu4yeckme CBOMCTBaA.

3TOT TUN 334au:

+ YYUT aHAIM3NPOBATbL BO3MOXKHOCTU ANA
JOCTUMKEHUA KOHKPETHOM Lenu

+ BOCMNMTbIBAET aKKYPATHOCTb NPW BbINOJIHEHUNN
3KCNepumeHTa

- OTHOCUTE/NIbHO CNOXHAaA U HEOAHO3HAYHAA OLEHKA
pe3ynbraTa

21



Kputepuun oueHnBaHuA

XapaKTtepHblii BKNag, B

CyMMapHbIii 6ann 3a 3agauy

PeweHne TeopeTnyeckomn He 6onee 30 %
4yacTu 3a4aHuUA

Bbixoa ueneBoro npoaykta* 40-50 %

N3yyeHne Xumnyeckmx u 10-20%
[PYrnx CBOMCTB NPOAYKTa

YpaBHeEHUSA peaKkumn, 30—-50%
HabntoaeHua n gpyrme

no3nymmn, coctasafatoLwme

onucaTenbHYo YacTb

3KCNepuMeHTa

AKKypaTHOCTb paboTbl He 6onee 10 %
(wtpadbl)

*¥enatenbHO NpeaycMOTpPeTb «yTeWwnTeNbHbIA» 6ann, To eCTb HEHYNEBON MUHUMA/bHbIN
6ann, KOTOPbIN YYACTHUK NONYYNUT SAXKEe B CyYae NOMHOW NOTEPU LLEeNeBOTO NPOAYKTa, Ha
ypoBHe 20 % oT cymmapHoro 6anna 3a 3agady
22



PeakTtusbl u obopyaosaHue

Ha npumepe pecuoHanbHo20 amana 2020 200a
PeaKTuBbl 1 060pyaOBaHME NpPUBEAEHbI B pacyeTe Ha O4HOro y4acTHUKA, €CM HE YKa3aHO UHOE.
[eBsaTbl Knacc (Ka4yecTBeHHbIN aHann3)
Peakmussi: 0,5 M HCI, 0,5 M H,50,, 1 M NH;-H,0 (no 20-30 mn), 0,5 M pactsopbl Na,CO,, KCI, BaCl,,
AICl;, ZnSO,, Pb(NO;), (no 5-10 mn), auctunnuposaHHas soaa (0,1-0,2 n).

ObopydosaHue: wTaTne Ha 8—10 Npobmpok (1 wrT), wratme Ha 12-15 npobupok (1 wrt), npobupkn Ha | + CaCl,,
10-15 mn (14-20 wT), CKNAHKM C KpblWwKamu Ha 20—30 mn (3 wT), rasHaa NMNeTKa Uau NUneTKa NH,CI, FeCl,,
Macrepa (1 wT), ctakaHd Ha 100-150 mn (1 wr). MeTUNOBbIN

[ecatbiii Knacc (KoAnyecTBeHHbIN aHanns) opaH»KeBblit

Peakmussbi: 0,1 M NaOH (120 mn), 1 M CH;COOH (10 mn), 0,5 M H,C,0, (10 mn), nHaunkaTop:
denondranenn 0,1 %-Hbili pacTBop B 60 %-Hom 3TaHone (1 mn), ancTtunnnposaHHasa soga (0,2—0,3
n).

ObopydosaHue: mepHble Konbbl Ha 100 ma ¢ npobkamu (2 wT), 6ropeTka Ha 25 ma (1 wT), NUNeTKa
Mopa Ha 10 mn (1-2 wT), BOPOHKa ANA 6topeTku (1 W), ckAsHKa Ha 120—150 mn (1 WT) naum cKNsiHKa
Ha 0,5 n Ha 3—-4 yenosekK, KON6bI Ana TMTpoBaHUA Ha 100 mn (1-3 wT), KanenbHuua Ha 10-20 mn (2
LT HA 3—4 yenoBeK).

OAMHHaAAUATbIV KNacc (Ka4ecTBEHHbIM aHanus) + 3NeKTPONANTKA

Peakmusebi: 0,2 M BoAHble pacTBOPbI YKCYCHOM, LLAaBENEeBOW, TIMMOHHOMN KUCNOT, IMULEPUHA,
M30MponaHona, aLeTarta, okcanarta u uutparta HaTtpusa (no 5-10 mn); 0,4 M BogHble pacTBOpPbI
LLLaBe/IeBOMN KMCNOTbI U ranuepuHa (no 5-10 mn), 0,4 M BogHble PacTBOPbI IMMOHHOM KUC/IOTbI U
nsonponaxona (no 2,5-5 mn); 0,2 M CuSO, (10 mn), 0,2 M NaOH (10 mn), 1,2 M NaOH (3,5-7 mn),
YHUBEpCaNnbHan UAM NaKMycoBaa nHaMkatopHaa bymara (6—12 nonocok), ANCTUANNPOBAHHAA BOAa
(0,1-0,2 n).

ObopydosaHue: wWTaTUB Ha 12—15 npobupok (2 wT), NpobUpkM namn apyrme cknsHkmM Ha 10-15 mn (12
wT), Nnpobupkn Ha 10—15 mn (10—-16 wT), rasHas nMneTka uam nunetka Mactepa (1 wT), cTakaH Ha

100-150 mn (1 wr). 93



CTpyKTypa 3apa4uu

Ha npumepe 3ada4u 10 Knacca pe2uoHanbHo20 amana 2020 200a

OpraHMYecKne KUCNOTbI, TakMe KaK yKcycHas (K, = 1,75-10°) u wasenesas (Ka,1 =5,6-107, K, = 5,4-107), WWUMPOKO MCMONb3YIOTCA
B MPOMBbILLNIEHHOCTU U B BbITY. [103TOMY Ba*KHO YMETb ONpeaensiTb CoaepKaHne 3TUX BELLECTB B PaCTBOPAX, YTO MOXKET ObITb
CAeNaHO MeTOAOM KUCAOTHO-OCHOBHOIO TUTPOBAHMUA.

3apaHuAa:

Teopemuyeckoe 3a0aHuUe

1. Hanuwurte peakuuu, npotekatowme npun TurposaHnn CH;COOH n H,C,0, pactsopom NaOH ¢ uHamkatopom peHondranenH
(obnacTtb nepexoaa ApH =8 = 10).

2. O6bACHUTE, NoYeMy A1A 3TUX Leneil He NPUMEHAIOT MHANKATOP METUNOBbIM OpaHKeBbIN (06nacTb nepexoaa ApH = 3,4 +
4,4)?

3. [lnAa Kaxaon 13 AByx KMCNOT B obLiem Buae BbiBeante Gopmyny, CBA3bIBAIOLLYIO ee maccy (m) B konbe obbemom V, ¢
ob6bemom NaOH (V,,.,), Noweawnm Ha TUTPOBaHNE aIMKBOTbI 3TOrO pacTeopa V,, ec/in MONAPHAA KOHLLEHTPaLMA Wea04n
PaBHa Cyuoy- MONAPHYIO Maccy KUCNOTbI, 0603HaUYbTe My 5004 UM M 50504, COOTBETCTBEHHO.

[Mpakmuyeckoe 3a0aHue

4. C ucnonb3oBaHMEM BblAaHHbIX Bam peakTMBoB M 060pya0BaHMA onpeaenuTe cogep:KaHue Kaxxaomn us Kucaot (m, 2) B
BblAaHHbIX Bam Konbax.

Peakmuesel:

NaOH (cTaHaapTHbIN PacTBOpP, KOHLUEHTPALMA YKa3aHa Ha CKAAHKE), MHAMKaTop ¢peHondTanenH (obnactb nepexoga ApH =8 +
10)

O6opydosaHue:

6lopeTka B WTaTUBeE, NnneTka Mopa (10,00 mn), Konbbl ans TUTPoBaHUA 1—3 WIT, BOPOHKA A/1A 6IOpEeTKU

MemoouKka mumpoeaHus

PacTBOpbI KUCNOT, NONY4YEeHHbIE B MEPHbIX KON6ax, AOBOAAT A0 METKU ANCTUNIMPOBAHHOM BOAOW M TWATENAbHO
nepemeLwmnBaloT. blopeTKy Yepes BOPOHKY 3aMno/IHAKT cTaHAapTHbIM pactBopom NaOH. C nomouibto nuneTtkn Mopa nepeHocaT
B KON6Y ANA TUTPOBAHUA a/IMKBOTHYIO YaCTb aHA/IM3UPYEMOTO pacTBopa KucnoTbl (10,0 mn), 4o6aBAAOT 2 Kanan MHAMKATOPa
deHondTanenHa n TMTpytoT pactsBopom NaOH a0 M3MeHEHMA OKPACKKU pacTBopa U3 BecuBETHON B PO30BYHO, YCTOMYMNBYIO B
TeyeHune He meHee 30 cekyHA,. [na yCTaHOBNAEHMA TOYHOM KOHLLEHTPALMWN KUCNOTbI, TATPOBAHME NOBTOPAIOT A0 AOCTUXKEHUA 3
pe3ynbTaTtos, oTAInYaloWmnxca He 6onee yem Ha 0,1 ma. ITK pe3ynbTaThbl YCPEAHAIOT M 3aNUCbIBAKOT CpeaHUI 06bem TUTPAHTA
(Mn) B pabouyto TeTpagb. Mo NonyYeHHbIM AaHHbIM PAacCYUTBIBAKOT MACCy (2) KaxkaoM U3 KUCNOT B Konbax. 24




OcobeHHOCTH OLEeHMBAHUA 3a4a4Nn

Cucrtema oueHMBaHuA

1. YpaBHeHUs peakumn — 2 ypaBHeHus no 1 6 2 banna —
2. O6ocHOBaHME HEBO3MOXXHOCTU UCMNOSTb30BaHNSA

METUITOBOro OPaHXeBOro 2 banna —
3. BeiBog, popmyn — 2 ¢popmynbl no 2 6 4 6anna

4. a) ToyHocmb MUMPOBaHUsI OLIEHNBAETCH, UCXOAs M3 abComnTHOW MOrpeLlHoCTM cpefHero obbema—
TUTPAHTA, 3anMCaHHOro yyYacTHuMKom (AV, M), TO eCTb pasHuuUbl MeXay BenuYnMHOn cpegHero obbema
TUTPaHTa, NONMYy4YEHHON Y4aCTHUKOM, U OXXMAAEMbIM 3HAYEHNEM, B COOTBETCTBUM CO CrieaytoLlen Tabnuuen:

Omnpeneaeaune CH.COOH Omnpeneaenne H,C,0,
AV, ma Bbaanbl AV, ma Banxnbl
<0,1 15 <0,1 15
0,1-0,2 14 0,1-0,2 14
0,2-0,3 12 0,2-0,3 12
0,3-0,4 10 0,3-0,4 10
0,4-0,5 8 0,4-0,5 8
0,5-1,0 6 05-1,0 6

>10 4 > 10 4

0) lpasunbHOCMbB pacdema MaccCbl KNCNOTbl (OLLEHMBAETCS, MCXOAS
n3 cpegHero oobema TUTpaHTa, NoNyYeHHOro Y4aCcTHUKOM,
6€30THOCUTENBHO TOYHOCTU TUTPOBAHUSA — 2 3Ha4YeHusa no 1 6 2 banna
nToro 40 6annoB
B cny4yae, ecnu y4yacTHuKy noHagobutcs 4ONONHUTENbHOE KONMMYEeCTBO peakTuBa, A0NMB peakTuea (Toro xe}

BapmaHTa) npoussoautcsa 1 pa3 6e3 wrpada, B nocnegyowmx cnydyasix — co wrpadgom 2 6anna, HO He
B6onee 8 6annoB cyMmMapHo.

Opyrne oco6eHHOCTU OLeHuBaHUA 3agav
*  Y4yeT BO3MOXHOCTU apuddMETNYECKMX OLUMDOOK B pacyeTHbIX Bbriokax 3agauu
 CornacoBaHue OUEHKN «Ha MEecTe»

Teopetnueckasn
YyacTb

MNMpaKkTtnuyeckasa
4yacTb

WrpadHbie
6annbl
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OcobeHHOCTU NOAroTOBKU W
npoBeAeHUA IKCNePUMEHTaIbHOTO Typa

CneuunanbHO 060pPYyA0BaHHbIA XMMUYECKUM NPAKTUKYM. [1nA BbINOJIHEHUS SKCNEPUMEHTA/IbHOTO
Typa YY4aCTHUKMU NONYYaOT HeobxoaMMble peakTusbl, 0bopyaoBaHuMe 1 TeTpaam (nabopaTopHble
XypHanbl) ana obopmaeHns paboTbl, a TaKKe cnpaBoYHyto MHPopmaumio (Tabaunua

O.N. MeHpeneeBa, Tabnnua pacTBOPUMOCTU U T.1.)

*  WHAuBMAYyanbHOE YKOMMNIEKTOBaHHOE paboyee mecTo (YacTb peakTnuBoB M 060pyJ0BaHMA MOXKHO
caenaTb 06WMMM, HO, KaK NpaBu/o, He bonee yem Ha 4 — 5 yenosek)

® PaccagKa y4aCTHUKOB (I/ICK!'IPO‘-IGHMG BO3MOXHOCTW ANA Y4aCTHUKOB CNMUCaTb, MOMELWLATb APYyr p,pyry)

*  WNcxoaHble pacTBOpPbl PEaKTUBOB M KOMMIEKTbI 060pyA0BaHUA OAMHAKOBbIE ANA BCEX YH4ACTHUKOB.
PacTBopbl, MeHAoLWMe cBOM coctaB npu xpaHeHun (NaOH, Ba(OH),, NH;, KMnO, u T.4.), cheayet
roTOBUTb HE3a40/1r0 A0 NPOBEAEHUA SKCNEPMUMEHTANIbHOMO TYPa U XPaHUTb C COOTBETCTBYHOLLMMM
NPeaoCTOPOXKHOCTAMM (B 3aKPbITOMN Tape UAKN CKAAHKAX TEMHOrO CTEKNA UAK Ap.)

® PacTtBopbl 419 KO/IMYEeCTBEHHOro aHa/n3a HeO6XOﬂ,MMO CTaHAapPTU30BATb (KaK npasumno,
onTMMaJZibHaA MeTOAUKA CTaHAAPTU3AUUN OaETCA B METOANYECKUX yK833HI/IFIX)

e [onosiHUTEeNbHblE KOMNNEKTbI BapUaHTOB 33434 (06bl4HO 5 — 10) Ha c/yydar Nopymn yYyacTHUKaMU
0bopyaoBaHUA 1 NPOANBA PACTBOPOB

® PernameHT npoBeaeHMA OTAeNbHbIX 33434 BK/IKOYAET BblaeNeHne onpeaeneHHoro BpemeHu Ha
BblINOJIHEHUE 3aﬂ,aHMI\/JI TeOpeTI/l‘-IeCKOIZ yacTu. llocne OKOHYaHUA 3TOrO BPEMEHMN, pa6OTbI (Ha
oTAeNIbHbIX NOAMUNCAHHDbIX I'IMCTaX) co6|/|pa+0T ANA NPOoBEPKN U AONYCKAKT YHAaCTHNKOB K
BbIMNOJ/IHEHUIO HpaKTMLIeCKOIz Y4acCTu.

*  KpaTKuih MHCTPYKTaXK Y4aCTHUKOB MO TeXHMKe 6e3onacHoCcT1, 06 0COBEHHOCTAX BbIMOJJIHAEMOM
334341 1 NPeayCMOTPEHHbIX WTPadHbIX 6annax 2



Mpumep

3apava permoHanbHoro 3tana 2011 r ana 11 knacca

N

LN

[ekcamemuneHmempamuH (ypomponuH) — 6esnbie Kpucmasinsl ¢21G0K020 8KYcd, 0OHO U3
0YeHb HEMHO2UX CUHMeMmMU4YeCKUX 1IEKAPCMBEHHbIX CPedCcms, UCosb3yemMbiX 8
Hacmosauwjee spems, ¢ bonee yem 100-nemHeli ucmopueli: e20 Ha4aau NPUMeHAMs euwjé
8 1884 2., u celiyac amo sewsecmaso Mo HO npuobpecmu 8 n0boli anmeke (Hanpumep, 8
CMecCU C X/10pUOOM Kanbyusa nod Ha38aHUEM «KAsbUEKC»).

Lpyzoe 3amevyamenbHoe ceolicmao ypompornuHa — criocobHocmes czcopams b6e3
0bpa3zosaHuUA 30abl. TabsriemKu unu 6puKemeol «Cyxo20 20pHoYe20» COCMOAM UMEHHO U3
ypomponuHa ¢ Hebonswol 0obasKol napaguHa. Xoms cyxoe 20proyee noymu ecez20d
MOXCHO Kynumeb 8 X03AUCMBeHHOM Ma2a3uHe uau mam, 20e mopayrom mypucmu4yecKum
CHapAxeHuem, 8 HebobWOM Kosu4yecmae MOXHO U320mosume e20 U 8 1abopamopuu.
Brniepsbie cuHmes ypomponuHa ocyuwecmaun 150 nem Hazao (1860 2.) AnekcaHop
Muxatinosuy bymnepos.

Ce200Hs Bam npednazaemcs noay4ume ypompornuH u3 npeodsioreHHbIX peaKkmuseos u
npoodesnames HEKOMopbie XapaKkmepHsble 0718 3mo20 eew,ecmaea peakyuu.
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N3yueHne cCBOUCTB
CMHTE3UPOBAHHbDbIX BELLECTB

MoMMMO CMHTE3a KaK TAaKOBOrO M TEOPETUYECKUX BOMPOCOB, 3a434M MOTYT
COMPOBOXKAATbCA YKA3aHUAMM MO U3YYEHUO CBONCTB NONYYEHHOIO BELLLECTBA.

Mpumep (K npeablayuiei 3agaye) o

N

7

a) C nomowbto wnamena ombepume HeMHoz20 (0Kosno 1/, nonyveHHoz2o Bamu sewyecmesa) N}(\\//N
ypomponuHa, nomecmume e20 Ha Heccopaemyro MooOsI0XKY U nodoxccume. : ypomponun
Hanuwume ypasHeHue peakyuu 20peHus ypomporuHa. p— ;
6) Hebonbwoe Konu4ecmeo ypompornuHa ¢ NOMOWbIO wnamesnsd nomecmume 8 npobupky,
dobasbme ~1 Mma pacmeopa cepHoU KUCa0meol U cezka nodozpelime Ha 800sHOU baHe. [NoHoxalime
(ocmopoxcHo!) sbidenarowuecs napei.

[Mpusedume ypasHeHUe peaKkyuu 2udpoau3a ypompornuHa 8 Kucaol cpede. [pedaoxcume
pPeakmussl, C MOMOUWbO KOMOopPbIX MOMXHO 6bis10 66l uOeHMugpuyuposame obpazosaswuecs
npodyKkmesl 2u0poau3a. Hanuwume ypasHeHUA cOoOmMeemcmayruwux peakyulti udeHmuguxkayuu u
yKaxcume Habsrooaemsie rnpu 3mom agpgekmeil.

8) lMomecmume 8 npobupKy HeMHo20 (3—4 Kpucmannuka) meépoo2o 2ekcazudpama xaopuoa
kobanema (CoCl, - 6H,0) u npumepHO cMosbKo 3xe meépdoz20 ypomponuHa. TujamesibHo
nepempume cooeprumoe npobupKu ¢ MOMOWbIO Cyxol cmeKAAHHOU Nnasouku (cnedume 3a mem,
Ymobbl nasnoyka He pa3bunaa npobupky). Ymo Habawoaeme?

ObvsacHUmMe nosesneHue 20aybol oKpacku meépooli cmecu 8 npobupke. Hanuwume ypasHeHuUe
peakyuu, noAacHAaowee Baw omsem.
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