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(MnaHnpyemble pe3ybtaTbl

OCBOEH UM YYEeOHOro npegmeTe <XV,
JInyHOCTHbIE pe3ynbTaThl

ObyyatoLmMiAicst NoNyYUT BO3MOXHOCTb /18 (DOPMMPOBAHMS CEAYHOLWMX IMYHOCTHbIX YY/;

e onpegeneHne mMoTuBaLUKN N3y4eHUs yuebHOro matepuana,

e OlEHMBaHMe ycBamBaeMoro yueGHoro marepuana, mcxogs n3 coumasbHbIX U IMYHOCTHbI>
LleHHOCTEeN;

* MOBbIWEHNE CBOEr0 06PA30BaTE/IbHOTO YPOBHSI M YPOBHSI TOTOBHOCTU K M3YYEHWO OCHOWH b X
NCTOPUYECKMX COBbITUIA, CBSAA3AHHbIX C PA3BUTUEM XMMUMK 1 0OLLECTBA;

e 3HaHWe NpaBW/ NOBEAEHUS B Ype3BblUYalHbIX CUTyaLMSX;
e OLEHMBaHME COUMANbHOI 3HAYMMOCTM NPOMECCUii, CBA3AHHbIX C XUMUEN;

e BnajeHue npasunamu 6e3onacHoro o6paleHnst ¢ XMMUYECKUMY BeLLeCTBaMmn 1 060py0BaHUEM,
NPOSIB/IEHNE 3KONOTMYECKO KyNbTypbl.

MBTanpegMBTHble pe3ynbTaThl
PerynatueHbie

Ob6yyatoLmiAics NoYyYUT BO3MOXHOCTb A1 (DOPMUPOBaHMS CeayowWwmx perynsiTuBHbix YY/I-

- uenenonaraHus, BK/OYas NOCTAHOBKY HOBbIX Ligfieil, npeobpa3oBaHne npakTUyeckon rarg™" B
no3HaBaTe/IbHY0, CAMOCTOSITE/bHbI aHaI3 YCNOBUIA AOCTUXEHNA Lie/I HA OCHOBE YYETa BblAENEHHbIX
yunTenem OpueHTMpPOB AeliCTBNS B HOBOM yYeBHOM maTepuane;

e NaHMpoBaHMe NyTU AOCTUXKEHUS Lene;

B yCTAHOB/IEHME LieNIeBbIX MPUOPUTETOB, Bb Aile/IeHNe a/ibTepHaTUBHbIX CNOCOO0B AOCTMXEHNUS Lenu v
BbI6op Hambonee adhPeKTMBHOIo cnocoba;

e YMeHMe camoCTOsITe/IbHO KOHTPO/MPOBAaTb CBOE BPEMS M yNpaBisiTb UM;

e YMEeHWe NpuHMMaThb pelleHns B Npo6iemMHol cutyaumm;

¢ MOCTaHOBKa y4eb6HbIX 3ajay, COCTaB/IeHNEe NaaHa 1 nocnefoBaTeNlbHOCTU AECTBUIA;
e opraHusaymsa paboyero Mecta Mnpu; BbIMOHEHUN XUMUYECKOTO 3KCNEPUMEHTA,;

* MpPOrHO3MpoBa -Te pe3ynbTaToB 06YyYEHUs], OLEHNBAHNE YCBOEHHOIO MaTepuasna, oLeHKa KauyacTBa U
YPOBHS MOJTyYEHHbIX C-HaHWIA, KOPPEKLMA NaHa 1 cnocoba AeicTBUst Npu He06XOANMOCTH,

Mo3HaBaTenbHbIE

O6yyaroLmiica NoyUYMT BO3MOXHOCTb /19 hOPMMPOBaHNSA CNeaytoLLmx no3HaBaTtesibHbIxX bY/:

* TMOWUCK 1 BblaeneHne nHgopmMaLlmm;

e aHanu3 ycrnoBuin n TpeboBaHuin 3agayn, BbIGOP, conocTaBneHne n 060cHoBaHMe cnocoba pelleHne
3agauu;

* BblOOp Hanbonee ahHeKTUBHLIX CNOCOOOB peLleHns 3a4a4m B 3aBUCUMOCTU OT KOHKPETHbIX
YCNOBWIA;

e BblABWKEHME M 060CHOBaHME rMnoTesbl, BbIGOP cnocoba e# NpoBepKy;

< camMoCTosiTe/IbHOE co3[aHne aroputTMa AesTeslbHOCTM Mpu pelleHnn npobaem TBOPUYBOKOIC U
NMONCKOBOTO XapakTepa;

e YMEHUS XxapakTepu3oBaTb BellecTBa Mo COCTaBy, CTPOEHMIO N CBONCTBAM;

* CMUCblBaHWE CBOWMCTB; TBEPAbIX, XWUAKNX, ra3006pasHbIX BEWECTB, BblAeNEeHNEe MX CyLUe /1 BEHHbIX
NPU3HaKOB;

* U300paxeHMe» cocTaBa MPOCTENLLIMX BELWECTB C MOMOLLb XMMUYECKUX DOPMY/T U CYHHINTK
XVIMUYECKMX 0eaKLMii C MOMOLLbIO XUMUYECKUX YPaBHEHWIA;



* MpoBefAeHNe HaBGMOAEHWIA, OnNMCcaHNe NPU3HAKOB W YC/IOBUI TEUEHMSI XMMUYECKMX peakLuii
BbINO/THEHNE XUMUYECKOTO 3KCMEPVMEHTA, BbIBOAbI HA OCHOBE aHa/IM3a Hab/HAEHNI 3a SKCNEPVMEHTOM,
peLleHve 3a4a4, NOyYeHNe XMMUYECKO MHGDOPMaLN 13 Pas/INYHbIX UCTOYHVIKOB;

* YMEHVEe OpraH130BbIBaTb UCCNea0BaHNE C LiENbH0 NPOBEPKU MMMOTES;
« YMEHVE Aenatb YMO3aK/IHUEHNS (MHAYKTUBHOE M MO aHas10Tn) 1 BbIBOABI

* yMeEHune 06BEKTUBHO OLEHMBATb IAH(bOpMaLI,I/IPO 0 BeletlotBax N XUMNYECKUX Mpoueccax, KPUTNYHECKN
OTHOCUTbLCA K I'ICGB,D,OH&)/‘—IHOVI I/IHCpOpMaLI,I/II/I.

KOMMYyHMKaTUBHbIE

O6yyatoLmiica NosTlyYnT BO3MOXKHOCTb /151 (DOPMMPOBAHMUS CeayOLLMX KOMMYHUKATUBHBIX Y\LL:

* MOJIHOE M TOYHOE BbIpaXXEHWE CBOMX MbICNE a COOTBETCTBMM C 3aga4vamu U yCIOBUAMMU
KOMMYHUMKaLMW;

e aJlekBaTHOE MCMNOJ/Ib30BaHNe peyveBbiX CPeACTB A/15 yYacTus B AUCKYCCUU N apryMeHTal, aw CBOeN
no3uunn, yMeHne npefcTaB/iaTb KOHKPETHOE COAEpXaHue ¢ COOOLEeHNEM ero B MMCbMEHHOW 1 YCTHOW
dhopme, onpeaeneHne cnocoboB B3auMoAeNCTBUS, COTPYAHNYECTBO B NOMCKe 1 cbope nHdopmaunm;

e onpepgeneHne cnocoboB B3aMMOAENCTBUS, COTPYAHMUYECTBO B NOUCKe N c6ope MHAOPMTIL-LU,
yyactve B guasnore, naaHMpoBaHne o6Wmx cnocoboB paboTbl, NPOSBAIEHNE YBAXUTE/IbHOTO OTHOMIHUSA K
ApYyrvM yyalimmcs;

e OnucaHue cofepXaHusi BbIMOMHAEMbIX AEWCTBUI C Lie/Ibl0 OPUEHTUPOBKN B NPEAMETHO-
NpakTUYECKON AeATeNbHOCTY;

e YMEHMS YUNTbIBATb pasHble MHEHWUA U CTPEMUTLCS K KOOPAMHALMN Pa3INYHbIX NO3ULUIA a
COTpYyZHUYECTBE;

¢ hopmMynMpoBaTb COGCTBEHHOE MHEHME» W MO3ULMIO, apryMEHTMPOBATL U KOOPANHMPOBATL 3€& C
no3nyMsiMM NapTHEPOB a COTPYAHUYECTBE NPU BbipaboTKe O6LLEr0 peLleHNs B COBMECTHOW AesATeNbHOCTY;

e OCYLLECTBNSATb B3aWMHbI/i KOHTPO/Ib U OKa3biBaTb B COTPYAHMYECTBE HEOBXOANMYO B3aMMONOMOLLb;

e nnaHMpoBaTb 06LIMe cnocobbl paboThl; OCYLLECTBAATL KONTPO/b, KOPPEKLMIO, OLEHKY AeliCTBUiA
napTtHépa, ymeTb yb6exaathb;

* UCMoNb30BaThb afekBaTHble A3bIKOBbIE cpeacTBa /151 0TOOpaXeHUss CBOMX YyBCTB, M bl C/N1#, MOrMBoe
N NOTPe6HOCTEN; 0TobpaxaTb B peun (onncaHne, 06bSICHEHNE} coAepXXaHNeCOBEPLUIAEMbIX AENCTBUIA, Kak B
dhopmMe rpoMKoii coumann3npoBaHHO peun, Tak U B dOpMe BHYTPEHHENR peun;

e pasBMBaTb KOMMYHWKATUBHYIO KOMMNETEHLMIO, NCMO/b3Ysi CPeAcTBa YCTHOW U NMMCbMEHHO
KOMMYHMKaUMM Npu paboTe ¢ TEKCTaMU YYeaHMKa V 4OMNOSTHUTENbHOW MTepaTypoid, cCnpaBoYHbIMU

Tabnnuamu, NPosiBNATL TOTOBHOCTb K YBaXKEHMIO MHOW TOYKM 3PEHUSI NPU 06CYXAEHNM pe3ybTaToB
BbIMO/IHEHHOWN PaboThI.

MpegMeTHble pe3ynbTaTbl

O6yyaroLLmiicss HayunTcs:

e MNPUMEHATb OCHOBHbIE METO/Abl NO3HAHUA, Ha6.I'II-O,EI|eHVIe, n3MepeHmne, 3KCNeEPUMEHT,

¢ ONUCbIBaTb CBOWCTBA TBEPAbIX, XUAKNX, TA3006pa3HbIX BELLECTB, BbIAENSAS X CYLLECTBE -»HbE
MPU3HaKW;

¢ packpbiBaTb CMbIC/1 3aKOHA COXPAHEHMUSI MacChl BELLECTB, aTOMHO-MONEKY/IAPHOI Teopuu;

B pasnnyaTb XMMUYECKMe 1 oU3nYeckne AABNEHUS, Ha3blBaTb NMPU3HAKN N YCNIOBUSA NPOTEKaHUS
XUMMNYECKUX peakumii;

e cobnwogatb NnpaBuna 6e3onacHoin paboTbl NPU NPOBEAEHUN OMbITOB,
* MNO0/b30BaTbCS 1abopaTOpHbIM 060pPYA0BAHMEM W NOCYAOIA;
> nofy4vatb, cobupatb razoobpasHbie BelecTBa M pacnosHaBaTthb WUX;

* Xapaktepu3oBaTb q)msmqecme N XMMUYECKMe CBOICTBA OCHOBHbIX K1acCcoB HeopraHn4Yeckun
COGAI/IHGHVIVI, npPoOBOAUTL OMNbITbl, NOATBEPXAAOLLNE XUMNYeCcKmne cBolicTBa N3y4YeHHbIX K/1accoB
HeopraHn4yeckmnx BeLlLecTB,

* packpbiBaTb CMbIC/T MOHATUA «pPacTBOP», BbIYMNCIATL MACCOBYH [0/110 PAaCTBOPEHHOIO BellecTBa B
pacTBope, roTOBUTb PacTBOPbI C ONpeAesIEHHO MacCOBO A0/1eil pacCTBOPEHHOIO BELLECTBA,;



e XapakKrtepu3oBaTrb 3aBUCMOCTb (*)VI3I/I‘-I€‘CKI/IX CBOJWCTB .BELUeCTB OT TUna Kpl/lCT&J'I!'II/I‘-IGCKOI7I PELLETKN,
onpegendatb B4, XUMUNYECKOI CBA3N B HeopraHn4yecknx coe guHeHmAX;

* packpbiBaTb OCHOBHbIE MOSIOKEHUS TEOPUM SMIEKTPOIMTUYECKON AnccoLmalym, CoCTaBNAaTb
YPaBHEHUS 3MIEKTPOSIMTUYECKOW AMCCOLIMALMN KUC/IOT, LLLESIOYER, Coneli U peakumini NOHHOro O6MeHa;

* pacKpbiBaTb CYyLWHOCTb OKAC/INTE/IbHO-BOCCTAHOBUTE/IbHbIX peaKLl,VII7I, onpegenAaTb OKUC/TINTENb U
BOCCTaHOBUTE/Ib, COCTaBMATb ypaBHeHvu7| OKNCNTENNIbHO-BOCCTAHOBUTE/IbHbIX peaKu,vn?l;

* HasblBaTb (DAKTOPbI, BMMSIOLLME HA CKCPOCTb XMMUYECKON peakuum;

* XapakTepu3oBaTb B3aMMOCBSI3b MEXAY COCTaBOM, CTPOEHVMEM M CBOMCTBAMM HEMETA/I/I0B U
METa/1/10B;

- NPOBOAUTL OMbITbl MO MOMYYEHNO U U3YHEHNIO XMMUYECKNX CBOICTB Pa3/INyHbIX BELLECTB;
rPamMoTHO Ob6palLaTbCs C BELECTBaMM B MOBCEAHEBHOMN XM3HM.

OO6yyaroLpmincs NoOAy4YMT BO3MOXHOCTb HAbUTbCS:

e BblABUraTb U NPC BEPATb 3KCMEPMMEHTA/IbHO TMNOTE3bl 0 XMMUYECKMX CBOMNCTBAX BELLECTB Ha
OCHOBE WX COCTaBa M CTPOEHUS, UX CMNOCOBHOCTM BCTYNaTb B XMMUYECKME peakuun, 0 Xxapaktepe u
NPOAYKTax pasfINyHbIX XMMUYECKUX peakLuii;

* XapakKrepunsoBaTb BeELECTBa Mo CoOCTaBy, CTPOEHNIO U CBOCTBaM, yCTaHaB/1MBaTb MPUYNHHC-
CNneacTBeHHbIE CBA3N MeXAY JaHHbIMU XapaKTepuCTkamMin BELLIECTBA,

e COCTaB/IATb MOJEKY/IAPHbIE U NOJIHbIE NOHHbIE YPABHEHMS! MO COKPALLEHHBIM MOHHbIM YpaBHEHUSIM;

- MNPOrHo3npoBaTb CNocoB6HOCTb BellecTBa NPoAB/IATbL OKUC/IUTEJIbHbIE UM BOCCTAaHOBUTE/IbHbIE
CBOWCTBa C YUYETOM CTEreHein OKNCMEHNS 3/1IEMEHTOB, BXOOALNX B €ro COCTaB,;

e BblgBUraTb W NPOBEPSATb IKCNEPMMEHTA/IbHO TMNOTE3bl O pe3y/ibTaTtax BO3AENCTBUA pasru
(hakTOpOB Ha U3MEHEHWNE CKOPOCTU XMMUYECKOI peakuuu;

* 1CMNOMNb30BaTb NPUOBPETEHHBLIE 3HAHWUS A151 SKOSTOTUYECKM TPAMOTHOIO MOBEAEHMS B OKPYXKAtOLLIEN
cpege;
* 1CMNO/Mb30BaTb NPUOBPETEHHbIE K/OUEBbIE KOMNETEHLMN NPY BbINOMHEHUM MPOEKTOB W PELLEHNM

yuebHO-uccnefoBaTeIbCKUX 3a4a4 Mo M3YYEHWUO CBOIWCTB, CNOCOGOB MOTyYeHNs 1 pacrno3HaBaHUs
BELLLECTB;

e 06BEKTMBHO oueHunBaTb Manopmau,vno 0 BeuwecTtBax N XMMNYeCKmnx rnpoueccax,

* 0OCO3HaBaTb 3Ha4YeHne TeopPeTUYeCKnX 3HaHWIA No XMMuUn and HpaKTMHeCKOVI AeATeNbHOCTU
YesioBeKa,

e co3faBaTb MOAENV M CXEMbl AN1A PeLleHns y4e6HbIX U No3HaBaTe bHbIX 3a4a4; NOHUMAaTb
Heo6XxoAMMOCTb COGMI0AEHUS NpeAnvcCaHuii, NpeaiaraeMblX B UHCTPYKLUSIX MO UCMO/Ib30BAHUIO 1EKapCTB,
CpeacTB 6bITOBOV XUMUKN 1 A4p.

®opMbl KOHTPONA

KOHTposb pe3ynbTaToB 06yYeHns B COOTBETCTBUM C AaHHOM O NpoBoAUTCSt B DOPME MUCbMEHHbIX
1 3KCNEepMEHTa/TbHbIX PaboT, npeanonaraeTcs NPoBeAeHNe NPOMEXYTOUHON 1 UTOTOBOI aTTecTaLmu.



Tema

MeToabl No3HaHKA
B XMMUW.

KcnepMmeHTas1bH
|ble oCHOBbI XMMUK

[MeToapl no3HaHWs
B XUMUWN.

bkcnepnMeHTabH
Ye OCHOBbI XMW

MeToabl NO3HaHWSA
B XMUKn

AH(;*NeprmBHlasibH
|ble OCHOBbI XMMUK

(MeTtogbl No3HaHUA
B XUMUMN.
{BKCBMMM 6 HB NbH

\

[NepBoHayvasbHbIe
KNUMUMarnkm»

BeuiectBa 1 CMecu

lNepBoHavasibHbIE
XUMUyeckmne
NOHATUS.
dusnyeckmne u
XUMUYeckKue
SIB/IEHUS

TemaTnyeckoe nnaHmnposaHume
TemaTunyeckoe niaHnpoBaHue martepuvasia B 8 ksiacce

CopepxaHue Llenesas yctaHoBKa

ypoka

MpakTnyeckan pa6ota Ns 1 3HAKOMCTBO C OCHOBHbIMU
[«13yyeHmne cTpoeHns puetogamMmn Hayku
MnameHn»

JNabopatopHbiii onbIT Ne 1 3HAakOMCTBO C OCHOBHbLIMMU
«[lo Kakoli Temnepatypbl  {MeTO4aMu Hayku

MOXHO Harpetb

BELLLEeCTBO?» |

Na6opatopHbiii onbIT Ne 2 paTb npeacTassieHne o
«3mepeHne Temnepartypbl [TOYHOCTN U3MEPEHUIA
KATTMUSA BOAbLr NOMOLLbIO LUK POBLIX AATYNKOB U
paTyuka remnepuTtypsbl AHaNoroBbIX NPUG0OPOB
INTepmome: pax»

[[Ma6opaTtopHsIii onbIT Ne 3 «CdhopMupoBaTtb
(«Onpepenexve (Tip«aciaBneHn&o
Temnepartypbl NaaBNeHns U-TAMNepaType nnasfeHns,

[KpucTannmaaann wTannadépaTkMOCrn nnasnaeHus n

Kpuctannumsayumn

NabopaTopHbiin onbIT Ms4  T3KCN30MMEHT3/1bHOE
«Onpegenexne nannUUA
BOAONPOBOAHOW M
LMCTUNNAPOBAH- HOW
BOAbI»

IWtbSWUM* Hiwri
PO/ACNPOBOAHON BOApbI

JeMOoHCTpaunOHHbIN
akcnepumeHT Ne 1
«Bblaenenve n
norioweHne Tenna -
NPU3HaK XMMNYECKOIA
peakuumn»

I/I3yL|eH|/|e XnmMmm4yec
ABNEeHUN

Mcnonb3oBaHue
obopypoBaHug

MnaHupyemble
pesynbraTthl

YMeHue nonb3oBaTbCst
HarpeBare/lbHbIMU
nprubopamm

JaTtumk Temnepartypsbl
(TepMonapHbli),

JOaTtunk Temneparypbi!
[(TepmonapHbIit), ]
KaHTOBKa

Onpegenats BO3MOXHOCTb
npoBefeHNs peakuunii n
MpOLEeCcCoB, TPEBYOLWMX
HarpeBaHus

YMmeHuve BbibupaTb npubopbl JaTunk Temnepartypbl)
N5 NpoBefeHNs N3MepPeHNi,NNaTUHOBLIM,

TpebytoLLmX TOYHOCTK [repmomeTp,
[mokasaHwia. janeiu puyeckaananTk
jviHii tu Ja»u»|K Temnepartypsbl;

MpoTekatoLyme npu ATepmonapHblii)
MnaBneHun BewecTs n Ux

(KoVOi WD\ 117 JULins

NGV S Jdatuunk

BOAONPOBOAKYK3 BOAY OT FﬂGKTOOI‘IpOBOp,HOCTI/I *
ivun trwnnnt Itfl w2 |

|[nouemy aonsa nposepeHus MI/I(bOCKOI'I

[9KCEPMMEHTOB UCMOSb3YIOT
|ANCTUNNN POB3USTYK3 aoay
YMeTb oT/iMuaTh ousnyeckme [aTuvk Temnepatypsbl

npoLecchbl 0T XMMUYECKNX NNaTUHOBbIN
beakunii



16 Tema
Ir.
_ K1epBoHavyasibHb(e
J  Xumnyeckue
MoHaTna. MpocT”e

wfCrlcnoxHble
BellecTBa

, .NepBoHavanbHbIE

"' Xnmunyeckue
po.UsATIiA. 3akoH

[{*coxpaHeHns macce.
BELLEeCTB

2 Knaccol
MeopraHn4ecknx

j COeAVHEHWIA.
jCocrsB Bo3gyxa

/5*,Kn5cew;
IHeepraHm'(eckunx

I* boem;* SHOIIA.
AHT/A KATnot

A} pacTBopbl

|Is Paa 0>o0p”

l— Y MIAXHE <>

B PacTtBopsl

u> PRaci&opbv
YNOPAXHEHNA.

PacTtBopbl.

Copep>kaHune
ypoka

1 3y4YeHue ABJIeHUU npu Sr
pasnoXeHUn CNoXHbI*
BELLECTB

[JeMOHCTpaUVoHHBbIi
aKcnepumeHT N9 2.
(«Pa3noxeHue oAbl
PABKTPUYECKUM TOKOM>

(AemoHe!palMoHHbIN p noTepuMeHTasibHOoe
[akcnepyumeHT Ne 3, «3akoH [Joka3zaTenbCTBO AECTBUSA

[0 XpaHeHusa macchbl [3aKoHa
BeLlecTB»
R abs«-t; «LIMOHHbI ‘JKcnepMeHTasibHO \& I

3KCnepmumeHT Ne 4
'«OnpepgeneHne coctasa
leoaavxa»

OnpepennTb CoaepXaHme
KMcnopoaa B BO3Ayxe

yeckas paboTta No 2 CuHTE3 cONMM U3 W U Thl KA
AMosyyeHne megHoro KKkenga metawm
Kynopoca»

r;uSuyu;cs;sjii onbIT TCXOAT,, »M&T - =>IE.
«/3yyeHne 3aBUCUMOCTM  PaCTBOPUMOCTM OT
NArTA0pPMMOCTH BellecTea Temnepartyps!

bT Toarneparypbi»

jfflabopatopHblit onbIT Ne 6
lkkHabntogeHne 3a pocTom
KpMCTanioB»

[okasaTb 3aBUCMMOCTb  \ K

pacTBOpUMOCTM OT

[remnepaTypsbl

[TabopatopHeIii onbIT be7  CdopmupoBatb NOHATMA 1L

|«MepechbILLeHHbI pasbaBfieHHbI pacTBOp»,
1CTBOP» «HaCbILWEeHHbI pacTBop»,

L «MepechbILLEHHbIN pacTBOpP»!

LleneBasa yctaHoBka Kon-Bo
yacosB

Mcnonb3oBaHue
pe3ynbTaThl obopypoBaHus

3HaTb, 4yTO Npu NpoTekaHum [pnuGOp AN ONbITOB

peakunn MONeKysbl BELWECTB p 3/IEKTPUYECKAM

paspyLlarTcs, a aToMbl [TOKOM

coxpaHsaTca (414 BewecTs d

MOJIEKY/IAPHBIM CTPOEHME?»?)

MnaHnpyemble

MHatb hopMynpoBKy 3akoHa Becbl 3/1eKTPOHHbIE
M YyMETb NPUMEHSITb em» Ha |

[npakTuke, Npu peLieHnum ]

pacyéTHbIX 3a4a4

bHaTLO006BEMHYIO 010
CTaBHbIX YacTeli Bo3gyxa

Mpubop ans
{onpepeneHus
b3cTtaBa Bo3ayxa

|[YMBTbL NnpoBOAUTE Lingppo.oii
ppACTCwwuné CUNHTB3bI PANKPOCKon
HeopraHM4yecknx BewecTH ¢\
Vicnonb3oBaHEM MHCTPYKLyK!

4-

VimeTb npeacrtaBneHne c
pasHoii 3aBUCUMOCTH
pacTBOPUMOCTM BELLECTB OT

TWAMAM 1\VSH

JaTtuunk Temneparypb
b;TaTUKOBbLIN

{¥YmeTb ncnosb3oBatb LundppoBoii
~umcppoBoit Mmukpockon ans bukpockon
*AQ hopmbl
3B

iMeib npeacraeneHve o
TOW HacCbILWEeHHOCTU
3a pacTBopAeEMbIM

M

haTyuk Temneparypsbl!
NAaTUHOBBLIN



Tema Copep>kaHune Llenesasa yctaHoBKa Kon-Bo MnaHvpyemble VMcnonb3oBaHue

1 WOOKS8 yacoB pe3ynbraTbl o6opypoBaHus
n PacTtBopbl MpakTnyeckan pabota Ne3 Cgopmuposath 1 YMeTb onpeenstb JaTtunk
(«Onpepenexune npefcTaBneHve o KOHLeHTpauuio pacTesopa, ONMTUYECKON M/I0THOCT
(KOHUeHTpaumn BelwecTs  KOHLUeHTpauuu BelecTsa v NCNO/b3Ys NHCTPYKLUIO 7
KO/TOPUMETPUYECKUM N0 KOIMYECTBEHHOM aHan3e
KanMbpoBOYHOMY
(rpacpuky» ,
n Kpuctannorngpartel [JTabopaTopHbiii onbiT Nes pdiopMmupoBaTbiTOHATME | 3HaTb CNOCO6HOCTb JaTtumk TemnepaTypsl
kOnpenenenve kKpuctannorngpar» KpucTannornapartos NAaTUHOBbIN i
»Im)ANMA[remnepaTypbl pasnoxeHus j paspyLwartbcs npu O
1 kpucTtannorugpara» HarpsB3HUN )
T Knaccbl MpakTnyeckan pa6ota Ns4(ChopmupoBaTb L YmMeTb onpenenats pH Jdatumk pH !
HeopraHuyeckux  «Onpegenexne pH npeacrasneHue o pH pacTBopoB
coeanHEeHNIA. pacTBOpPOB KUCMOT U cpefbl Kak XxapakTepucTUKM . !
N OcHoBaHws Liesiouen» KMCNOTHOCTU pacTsopa 1
— e 1
A R THe™ JNTaGopaTtopHslii onbl: bii 9 CdropmuposaTb il MpPUMEHATb YMEHNs No Jatuvk pH
HeopraHuyeckux  «OnpegeneHve pH pas-  npeacraBfeHue o Wwkane ! onpegeneHunio pH B [ ]
MelALIOuUNA NINYHBIX cpefy JH K NPaKkTUYeCKoW AeAaTesbHOCTH | !
U OcHoBahus s
Vi (aumbl NabopaTopHbIil ONbIT &> iN JkcnepMMeHTasibHO MoHMMaTb CYLLHOCTb [Jatuuk pH, nosatop !
HeopraHmyeckux  «Poa»uus JokasaTb Xumuyeckume npotecca HeliTpanm3aumn 1 o6bemMa XUAKoCTH,
“tor VMJ HelTpanusaunm». CBOWiCTBa OCHOBaHWiA ] NPUMEHSTb npouecc 6ropeTka, gaTumK
Xumunueckme JeMOHCTpaUMOHHbIl HelTpanunsaumy Ha NpakTuke TemnepaTypsbl
MUsvEaa akcnepumeHT Ms 5 _ NAaTUHOBBIN, AATYVIK j
LW->EENVSS «OcHoBaHus. Tennosoii ' ' OaBneHns,
: ahhekT peakyuu . Mat HUTHasA Meluanka

rMapokcmaa HaTpus ¢ |
YINEeKUC/bIM ra3om» i

. CoiictBa Na6opaTopHsbiii onbIT Ne 11 Micnonb3oBaTb t YmeTb onpefenatb JaTunk pH
HeopraHumyecknx  «OnpegeneHvie Nosly4yeHHble 3HaHuA Ans KMCNOTHOCTb MOYB
coeuHeHui KMCNOTHOCTW NOYBbI» onpegeneHns KMCIoTHOCTU

“ MPAKBEVIM



* Tema Copep>kaHune LleneBana yctaHoBka Kon-Bo MnaHnpyemblie Mcnonb3oBaHune

n ypoka yacoB pe3ynbTaTthbl ob6opyLiLaHna
bb XVMMUYECKas CBA3b [leMOHCTPALMOHHbIV ONbIT [MoKa3aTk 3aBUCUMOCTb r YMeTb onpefensaTb TUM [Jatunk Temnepatypbl
Ne 6 «TemnepaTypa hU3nYeCKNX CBONCTB KpUCTaNInyecknux pewéTok naaTUHOBLINA, fAaTUNK
NniaBfeHUs BELLEeCTB C BeLLecTB OT Tuna Mo Temnepatype nnasfeHns TemnepaTypbl
(pasHbiMKU TUNaMu XMIMUYECKOI CBA3N TepmonapHblii
(KpucTannnyeckmx
TEWETH> 1
nnng 341
TAM2 TKU~r:kni AA25'nsc=2 ::nn m-*ycs5:;arc *"NTrnk3n3 s 9 knacco®
& Teub Co«eps;ssf6 I"BjneBss yctaHoBKa |KosHBN: MnaHnpyemoe
m *|bt«Ea D 4=K-irs: pesynuna=>" <Se*#981IISS3SMaa
Y :‘eopus (4eMOHCTPaLMOHHBIN ONbIT  [Mokasarb, YT X ! puan», 4to pacTBopeHa [aTtunk Temnepartypsbl
3NEKTPONIUTNYECKON*?# 1 «TennoBoi aMeKT pacTBOPeHNE KeLLeCTB -xummnyeckiii ‘TTISCCnnaTUHOBbIA
<J. auccoumanmm bAanTHApeHns BeL,ecTs u pA, NPU3HAKOB

*XUMUYECKOI peakumm

(V)

o leopuh $rpaH*nyeckas pabota rii 1 MmHMm (YMerb 3KCILLPUMEHT W «bHO  [laTumk _
PAEKTPonrTyeckoi | «3neKTponnTbl n («anekTponut* i onpeaensitb 3NeKTPoNTbl U (3NEKTPONPOBOAHOCTU i
Jnccounauun {HeanekTponnTbI» {«HeanekTponnT» (HeanexTpoTLI

y ' plreopus [Na6opaTopHbIin onbiT Ns 1 {CchopmumpoBatb % NelLITh, KAKOE anusiHue Jatunk
LI TKFp O N 1nveckonxBansaHme pactsoputens ftpenctaBneHWB o BAUSHAM {oka3biBaeT BOgA Ha {anexrponpoeogHocTn
nvccoHnanum Ha JUT LWL o> (pacTBOpUTENA Ha AVNTTWALMLW NeujecTes
nuceoumal 1»*»
3/1ieKTponuTa

C Teopus prabopartopHbIvi onbIT Ne 2 JkcnepuMeHTanlbHO BBECTU yMeTb onpefensatb CUfbHble [JaTunk
3NEKTPONUTNYECKON1«CunbHble 1 cnabble NOHATUNE «Cnabbilli m cnabble 3/1eKTPONNTbI C 3N1eKTPONPOBOAHOCTH
uuccoumaunm 3/1EKTPOSIUTLI» 3/IEKTPOSINT NMOMOLLbIO AaTunka
CunbHble n cnabeole! 3/1eKTPONpPOBOAHOCTU

3N1EKTPONUTbI



3

j2 (Xvmunyeckme

j Lj OknucnurtenbHo-

Tema Copep>kaHune LleneBaa yctaHoBKa Kon-Bo
ypoka yacos
Teopus Nab6opatopHbiit onbIT Ne 3 CchopmupoBath 1
3/1EKTPOINTUHECKO «3aBUCMMOCTb npeacrasneHune o
umccouymaunn 3/1EKTPONPOBOAHOCTH 3aBNCKMMOCTH
pacTBOpPOB CUJbHbIX 3/1eKTPONPOBOAHOCTH
{anekTponuToB oT pacTBopoB OT
'KOHUEeHTpaum NoHOB» KOHLeHTpaumn MoHOB
Teopusa MpakTuyeckan pabota Ne 2 3akpenuTb npeacTasneHue

PNBKTPCLUMTYECKOMMONpeaeneHme
KOHLIeHTpaLm1n conn no
3N1EKTPONPOBOAHOCTM

[umccoumaumm
MAM pacTBopa»
Teopus ~abopatopHblii onbIT Ne 4

NEeKTPOSIMTNYECKOl;«B3anmoaelicteune
[rmppokeupa 6apus c

Ounccounauui.

[Peakumn MOHHOK  [CEpHOI KUCTOTOM»
|o6meHa

[TGODI/IFI liluvwucHCpnciiH OMrMT M | «>

bnekTponutuyeckoiij«Obpa3oBaHue conem

Jduccoumnaunmn AMMOHMNs»
[ I

peakuuun (OBP)

NabopaTtopHbiii onbIT Ne 6
peakunn. «/3yyeHne peakuunun
ésanmailelic TBus
BOCTaHOBWTE/bHbIE bynbgnTa HaTpus ¢
(nepokcugom Bogopoaax

0 3aBMCUMOCTM
3/1EKTPONPOBOAHOCTM
pacTBopuB OT

KOHLLeHTpauuy NoHoB

Mc'cnepoBaTb 0co6eHHOCTU'L
npoTeKaHnA NM*Lnu
HenTpanunsayum

1tflIbHY
nokasartb 06pasoBaHV|e

MOHOB Npun peaxkuynmn
ammumaka I Kr*\notamu

I/I3yquV|e OKUCJ/TUTENBbHO-
BOCCTAHOBUTEJIbHbIX

C BblAeNneHnem aHeprmmn

MnaHnpyemble Mcnonb3oBaHune

pe3synbTaThbl o6opyanoBaHuns
3HaTb 3aBUCMMOCTb Jartumk
3N1EeKTPONPOBOAHOCTHU 3/1EKTPONPOBOAHOCTH
pacTBOPOB OT KOHLleHTpaLuu

MOHOB

[YmeTb skcnepumeHTasibHO  [laTumk
OnpefenaTtb KOHLEHTpauUuo  3/1eKTpoNpoBOAHOCTH
COJ/IN B pacTBope C NOMOLLbIO

JaTunka

3N1eKTPonpoBOAHOCTH

pUMEHSATL 3HaHWUSA O Jatuuk

peakuun HeiATpanmsauum B 371€KTPONPOBOAHOCTU

WHbIX YC/TOBUAX posaTtop 06béma
Xngkoctu, 6ropeTka

pHaTb, YTO 6¢3 pacTBOpUMbIe [laTunk

» BOZE COJIN SBNS*>»en 3/1EKTPONPOECAHOCTH
CUnbHLIMU 3N1EKTPONUTAMU
MMEeTb NMpeacTaB/ieHNe o Jatumk TemnepaTypbl

TensoBom adpekre NAaTVHOBbIN
OKMCNINTENBbHO-

BOCCTAHOBUTE/IbHbIX peaKLI,VIVI



is Tema Copep>kaHune
n
Xnumunyeckue Nab6opatopHblii onbIT Ne 7
peakuun. OBP «3meHeHne pH B xofe
U Peuie OKMCNINTENbBC-
|BoccTaHOBUTAT bHBIX
Win»»
AXumnyeckue pabopaTopHablii onbIT Ne 8
{peakyun OBP «CpaBHUTENbHAsA
j (bb'MCnk EMNbIP Xapakrepucrrka
BOCCTraHO»* Te IbHOl

iflIPN =ing Hn
CMOCOBHOCTU MeTas/10B»

NY  NIMMAN1krCKus LLIMOHCTpaLMOHHbIe
peakuumn. CkopocTb bnbiTel N2 2 «/3yyeHune
[xmmuyeckoii {BAVSHNS
peakuuun (haKToOpoB He CKOPOCTh

\Pewenns 3ANM {peakuyumn»

LleneBasa.yctaHoBka Kon-Bo
ypoka yacos
JokasaTb, 4To 8 npouecce
npotekaHua OBP
BO3MOXHO 06pa3oBaHue
KMCOTbI UMW LLLEeIoUn

KonnyectBeHHO
oxapakrtepusoBaTtb
BOCETAHOBUTE/LHYIO
CNoCco6HOCTbL MeTanIoB

%

N3y4YnTb 3aBUCMMOCTb
[ckopocTn peakuumn oT
pa3nmnyHbIX haKkTopoB

O bIWTrYTBVHTanbHoOe n
Lisyue*  cousnyeckux n |

M3NYECKVM - MUMUYECKVX WInUYecknx CBOVCTB X/10pa;

1 4|/|BMeTLIJTbI. |[LamoHcTpanitonubl it OMNbIT
{ Q/10remMbl W 3 «M3yyeHune
I mv
XX- 132407 0rbl

«Onpegenexve
cogepxaHusa xnopua-

ynpaxXHeHU ~
MOHOB B NNTbEBOW BOAE»

MpakTnueckasa pa&uw Ne 3 Onpeaenntb cogepxaHue

X/10PVA-MOHOB B
nccneayembix pacTBopax

Mcnonb3oBaHue
o6opypgoBaHus
Jdatunk pH

MnaHnpyemble
pe3ynbTaTbl
MeTb npeacTtaBneHnsa o
3MNYHbIX NPOoAYKTax

OKUCNNTENbHO-
BOCCTaAHOBUTEJIbHbIX peaKLl,VIVI

yrHaTb, 4YTO MeTabl JaTtumk cnpsXxeHus
ABMATCA

BOCCTAHOBUTENSAMU C Pa3HONA |
BOCCTAHOBUTE; >bHOM

CNOCOBGHOCTLIO

3HaTb 3aBUCMMOCTb CKOpOoCTUIpnbop AHA

peakunn oT pasinyHbIX nnnrcTpaunmn
chamcropo» - TemnepaTypbl,  3aBUCUMOCTHU
[koHLeHTpauun pearvpytowmx blopoc;»

*BELLECTB. 1-j«;opa, XrUMryeckoin peakumm
Mpupoga BewecTs, nnowazam {orycnosuii'
ConpukocHoBeHus Belects !

[AnnapaT gna
nposegeHus

[BHaTb dhmnsnyeckm» 1
{xnmnyeckne nBoTNHa
ranoreHos.

[YmeTb 3anucbiBathb
ypaBHEeHUs peakuuii
rasoreHoB ¢ MeTasniamu,
HemeTannamu, ux pas/imyHyto
OKUCINTENBbHY CNOCOBHOCTb

Ymetb IprimulHb»
MOHOCeNeKTBbbre AaTunkn

Mpoueccos (AMXP)

Jatuuk xnopua-
NOHOB



Tema

CepoBogopoga,
cynbuapl

Ay Hemetannsl.

Okcugbl cepsl.

Copep>kaHue LleneBas yctaHoBKa Kosn-Bo MnaHnpyemble Mcnonb3oBaHme
YP*>*a ... yacoB pesynbTaTthl obopypoBaHus
JeMOoHCTpaunoHHbIA onbIT: N3yunTb nabopaTopHbie 1 3HaTtb nabopartopHble Annapar gns
«[NonyyeHne Crnocoobbl NonyyYeHus crnocobbl NosyvyeHus nposefeHus

cepoBoAopoAa ¥ N3yyeHne cepoBoaoposa,ero
€ro CBOICTB». CBOICTBa ¥ CBOWCTBa
JlabopaTtopHbIii ONbIT: cynbhunaos

«CurHTe3 cepoBoAopoaa,

KauecTBeHHbIE peakummn Ha

cepoBoAopoa U

cynbhnapi»

JeMoHCTpaunoHHbIA onbIT
INe 4 «/3yyeHmne cBolicTs

M3yunTsb cBoOIiCTBA
CEepHUCTOrOo rasa

£+ CepHucTas HAC/I0TAaCBPHUCTOrO rasa u

No

n

HemeTtannbl.
AMMUaK

OkcmnpasoTii tivs

{cepHU1CTOI KNCMOTbI»

Na6opatopHblii onbIT N2 9 [SKcnepuMeHTaslbHO 1
[«OcHoBHblE cBOWCTBA (nokazaTb NpUHAANEXHOCTb
aviMViaKa»>™* 'PacTBOpa ammmuaka k
cnabbimM anekTponnTam
rP-LLKO UHble c yif

nabopartopHble cnocoobsl
okcuga asota (iV) u noslyyeHns okcuga asora
n3yyeHue ero caoictn»;  j(IV), ero ceoiicTBa,
«OKncneHne okcnga asota NpUMEHEHNEe B

(W) no okcuaa asota (IV)»; Npou3BOACTBE a30THOI
«B3anmogelicTBne okcmaa KvCoThl

asota (V) c Bogow n

KMCoOpoAoMm,Nno-nyyeHne

a30THOW KMCNOTbI»

onbITbl: «[lonyyeHne

XUMUYECKNX peakLmnii
(AMXP), npubop ana
noJsly4yeHns rasos um
annapat Kunna

cepoBojopofaa, ero
[bmnsnueckne n xumunueckmne
CaoiicTBa. YMeTb NPOBOAMTL
[kayecTBEHHbIE peakunn Ha
CepoBOAOpO4 1 COMM
[cepoBogOpOAHOIA KNCNOTDI,
[cocTaBnaTb
[cooTBETCTBYIOLWME
[ypaBHEHUA XUMUYECKMX
[peakuwii
(3HaTb, thusmyeckune n
Tummundteckne ceoiicTBa
JepHuctoro rasza. Ymetb
[3anucbiBaTb ypaBHEHMUSA

9aKuuii rasa c BOAOWM, Co

rnovyamu

2Th. YTO pacrreop ammnaka ‘fatumnk

Annapart gns
nposefeHus
[XMMnyecknx peakunii |

B BOZe - cnabblii [anekTponpoBogHOCTH
[anekTponuT, YmeTb
onpefensaTb 370 CBOWCTBO C
NMOMOLLbIO AaTyunka
_3/1eKTpPOnNpoOBOAHOCTM
3HaTb NpoMbILW/OMNHbIE A r OpHbIU
nabopartopHbie cnocobbl hatumk
MonyyeHns okcuga asota  TOMIORETUT |

(IV), oro dpusmueckune un AaTtyuk pH. gatyumk
[xumunyeckne cBoiicTBa. YMeTb 3/1EKTPONPOBOAHOCTH

[cocTaBnsTb annapart g/s
3TBETCTBYIOLLME nposeaeHus
aBHEHUS XMMMNYECKNX XUMUYECKNX peakLmnii

rakymi. (AMXP), marHuTHas

"MeTb 06bACHATb
puMeHeHne okcmaa asoTta
*IV) B Npou3BOACTBE a30THOM
[kncnoThl

Mellasika



Is ; Tenna

m

AM3oTHaa kucnoTta m
(e€ conu

30 (/3anonHenue |,
MPAXNEHKM

1
« MuHepanb!lbie
yp06peHns

%
\

« 1 MeTtannel.
Kanbuuii
ACoeavHeHus
Kanbuus
1

l

a/lHbl. XKeneso

2if!&wunO0NHENNEA
yn PAXMEHHc/

LleneBa#sa ycTtawHuca

ypoka
MpakTnueckan pa6ota Ne4 SkcnepumMeHTasIbHO
«OnpegeneHne HATpaT- onpefennTb cofepxaHve
MNOHOB B NUTATE/IbLHOM HW- TPaT-NOHOB B
pacTsope» pacTBopax

CopepxaHke

NabopaTtopHbiit onbIT Ne 10 SKcnepnMmeHTasbHO

«Onpe,u,erleHl/le pas3nindatb MOYEBUNHY U
aMMWaYHOW CennTpbI U MUHepasibHble Ya06peHus
MOY«dHM*

NabopatopHbliit onbIT Nell SKcnepyMeHTaslbHO
«B3anmopelict&ne yCTaHOBUTbL 06pa3oBaHne
N3BECTKOBOW BOAbI C cpenHeli n kucnoli conu
YINEeKNC/bIM ra3oM»

Na6opatopHblii onbIT Ne 12 ccnepoBaTth lipouecc

«OKncneHne xenesa Bo  bnekrpoxmmmyecaptoi
B/I@XHOE BO3ayxe» KNPPUOKK Xenesa i
(BO3ayXE

WO

Kon-Bo
Hac©»
2

Mcnonb3oBaHue

obopynoBaHus
Jatuvk HUTpaT NOHOB

MnaHnpyemsble
pe3ynbTaThl
YMeTb UCnosib30BaTb
NOHOCEeNEeKTUBHbIE JaTUnKu
LS onpefesieHs NOHOB

YMeTb SWArlwpUMeHTasibHo  laTuumk

onpeaenatb MOYEBUHY 3/1EKTPONPOBOAHOCTH
<

3HaTb cBOliCTBa coeguHeHun Jatumk

Kauibuua 1 ©ro 3HayeHne B 3J1EKTPONPOBOAHOCTY

npupofe « XW3HM YenoBeka  MarHUTHas

newasnka, npuoop
ANs noflydeHns rasos®
unnu annapat Kvunna

3unaTtb. YTo Npouecc ppo3unllLiaTyuHk fasneHna
MeTasI/10B NpOTEKaeT B j

NPUCYTCTBUN BOAbI U

kncnopoga. 3Hatb haktopsl, !

ycKopstoLne npouecc

W0 3un



